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ABSTRACT

Introduction: Deutetrabenazine is a vesicular
monoamine transporter 2 inhibitor used to
treat tardive dyskinesia (TD) and chorea associ-
ated with Huntington disease (HD). To enhance

detection of safety signals across individual tri-
als, integrated safety analyses of deutetra-
benazine in TD and HD chorea were conducted.
Methods: For TD, safety data were integrated
from two 12-week pivotal studies (ARM-TD and
AIM-TD) and through week 15 of the open-label
extension (OLE) study (RIM-TD). Data were
analyzed by deutetrabenazine treatment group
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and placebo. For HD, safety data were integrated
from the 12-week pivotal study (First-HD) and
through week 15 of the OLE study (ARC-HD) for
patients previously receiving placebo. Inte-
grated deutetrabenazine data were compared
with placebo from the pivotal study.
Results: For TD, deutetrabenazine (n = 384)
was generally well tolerated compared with
placebo (n = 130). Adverse event (AE) incidence
was numerically higher in the response-driven
deutetrabenazine vs the fixed-dose deutetra-
benazine and placebo groups, respectively (any
AE, 59.5% vs 44.4–50.0% and 53.8%; treatment-
related AE, 38.1% vs 18.1–25.0% and 30.8%).
Serious AEs were reported for 2.8–8.3% of
patients in the deutetrabenazine groups and
6.9% in the placebo group. Common AEs
(C 4%) included headache, somnolence, nau-
sea, anxiety, fatigue, dry mouth, and diarrhea.
AE incidence was higher during the titration vs
maintenance periods. For HD, AE incidence was
numerically higher with deutetrabenazine
(n = 84) vs placebo (n = 45; any AE, 64.3% vs
60.0%; treatment-related AE, 38.1% vs 26.7%);
serious AEs were reported for similar propor-
tions for the deutetrabenazine and placebo
groups, 2.4% and 2.2%, respectively. Common
AEs (C 4%) included irritability, fall, depression,
dry mouth, and fatigue.
Conclusions: Data from an integrated analysis
of studies in TD and an integrated analysis of
studies of chorea in HD showed that deutetra-
benazine has a favorable safety profile and is
well tolerated across indications.
Trial Registration: ClinicalTrials.gov identi-
fiers, NCT02291861, NCT02195700,
NCT01795859, NCT02198794, NCT01897896.

PLAIN LANGUAGE SUMMARY

Unintended movements are often the first sign
of Huntington disease. This type of unintended

movement is called chorea in Huntington dis-
ease. Tardive dyskinesia causes unintended
body movements. Deutetrabenazine is a medi-
cine used to treat both types of movements.
This report summarizes deutetrabenazine safety
across five clinical studies. Safety was assessed
via adverse events (side effects). Adverse events
were compared between deutetrabenazine and
inactive treatment (placebo). Serious adverse
events were also compared. Serious adverse
events cause substantial impairment or disrup-
tion. In tardive dyskinesia and chorea in Hunt-
ington disease studies, most patients kept
taking deutetrabenazine. Adverse events were
not a common reason to stop treatment. For
tardive dyskinesia, adverse event rates were
similar between deutetrabenazine (B 60%) and
placebo (54%). Serious adverse event rates were
also similar for deutetrabenazine (B 8%) and
placebo (7%). Adverse events tended to be
reported earlier in treatment. Common adverse
events were headache, sleepiness, nausea, anx-
iety, fatigue, dry mouth, and diarrhea. For
chorea in Huntington disease, adverse event
rates were similar for deutetrabenazine (64%)
and placebo (60%). Serious adverse event rates
were also similar for deutetrabenazine (2%) and
placebo (2%). Irritability, fall, depression, dry
mouth, and fatigue were common adverse
events. Adverse events were similar between
deutetrabenazine and placebo in both condi-
tions. Deutetrabenazine was well tolerated for
patients with either tardive dyskinesia or chorea
in Huntington disease.

Keywords: Chorea; Deutetrabenazine; Hunt-
ington disease; Movement disorders; Safety
profile; Tardive dyskinesia; Tolerability
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Key Summary Points

Why carry out this study?

Hyperkinetic movement from tardive
dyskinesia (TD) and chorea associated
with Huntington disease (HD) can have a
severely negative impact on patient
quality of life; deutetrabenazine is
approved for the treatment of adults with
these conditions.

An integrated safety assessment from
multiple pooled trials investigating
deutetrabenazine in patients with TD or
chorea in HD was conducted to gain
additional insight into its adverse event
(AE) profile.

What has been learned from this study?

Deutetrabenazine was well tolerated in
adults with TD or chorea associated with
HD.

Although AEs may be initially reported for
a higher proportion of patients during
deutetrabenazine dose optimization
(compared with placebo), proportions
tended to decrease as patients continued
treatment on a stable dose up to week 15.

This integrated analysis of AEs provides
additional information to help guide
treatment decisions and discussions
between physicians and their patients
with TD or chorea associated with HD.

INTRODUCTION

Tardive dyskinesia (TD) and Huntington disease
(HD) are hyperkinetic movement disorders that
negatively impact quality of life and can be
socially stigmatizing [1–3]. TD is caused by
dopamine receptor antagonists (DRAs). The
estimated frequency of TD is approximately
20–30% for patients who use DRAs, but treat-
ment and risk factors influence the

development of TD [4–7]. TD is characterized
clinically by varied types of involuntary move-
ments, such as stereotypic or choreiform
movements of the tongue, lower face, jaw, and
extremities, although sometimes the pharyn-
geal, diaphragmatic, or trunk muscles are
involved [1, 4, 8]. HD is a progressive disorder
characterized by a triad of motor, cognitive, and
psychiatric symptoms that impair a person’s
activities and interactions [9, 10]. Chorea is a
common motor manifestation of HD, affecting
approximately 90% of patients [11].

Deutetrabenazine is a novel vesicular
monoamine transporter 2 (VMAT2) inhibitor
used for the treatment of TD and chorea asso-
ciated with HD in adults [12]. The pivotal
studies included two 12-week, double-blind,
randomized, placebo-controlled trials of
patients with TD (ARM-TD and AIM-TD)
[13, 14] and a 12-week, double-blind, random-
ized, placebo-controlled trial of patients with
HD (First-HD) [15]. Open-label extension (OLE)
studies in TD (RIM-TD) and HD (ARC-HD) were
also conducted to evaluate the long-term safety
and efficacy of deutetrabenazine treatment
[16, 17].

As individual clinical trials enroll relatively
small samples of patients, some safety signals
may not be readily apparent. By pooling and
analyzing data from multiple trials, an inte-
grated safety analysis can supplement individ-
ual trials to help uncover rare adverse events
(AEs) or unexpected safety trends. This study is
an integrated safety analysis of deutetra-
benazine combining data across separate studies
in TD (3 studies, 514 patients included) and HD
(2 studies, 129 patients included) to further
assess the safety of deutetrabenazine and iden-
tify any potentially emerging safety signals
within the first 12–15 weeks of exposure. Safety
data beyond week 15 from the OLE studies have
been published previously [16, 17] and were not
included in these integrated safety analyses.
Because of differences between patients with
HD and patients with TD, data from each indi-
cation were analyzed separately but presented
side by side, because physicians may find it
informative when considering potential risks of
treatment.
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METHODS

Ethics approval and informed consent were not
required for this integrated analysis as they were
obtained for the original clinical studies previ-
ously published [13–17], which were in accor-
dance with the Declaration of Helsinki.

Tardive Dyskinesia Study Designs

Three studies evaluated the efficacy, safety, and
tolerability of deutetrabenazine in patients with
TD: two 12-week pivotal studies (ARM-TD and
AIM-TD) and one long-term OLE (RIM-TD)
(Fig. 1). ARM-TD was a 12-week trial in which
patients were randomized (1:1) to receive either
response-driven dosing of deutetrabenazine
(starting at 12 mg/day with weekly increments
of 6 mg/day until adequate dyskinesia control, a
clinically significant AE, or maximal allowable
dose of 48 mg/day) or placebo [13]. AIM-TD was
a 12-week trial in which patients were ran-
domized (1:1:1:1) to receive either fixed-dose
deutetrabenazine (12 mg/day, 24 mg/day, or
36 mg/day) or placebo [14]. Both studies inclu-
ded a 1-week washout period with a follow-up
visit after the 12-week treatment period was
completed. Patients who completed either
ARM-TD or AIM-TD were eligible to enroll in
the RIM-TD study to receive deutetrabenazine
using a response-driven dosing regimen (maxi-
mum daily dosage of 48 mg with a body
weight\100 kg or 60 mg with a body
weight C 100 kg) over 3 years [14, 16].

Data were integrated from the 12-week study
periods of the two pivotal studies and through
week 15 of the RIM-TD study for patients who
received placebo in the parent study. Data were
analyzed by treatment group and included
fixed-dose deutetrabenazine (12 mg/day,
24 mg/day, 36 mg/day) or response-driven
deutetrabenazine (12 mg/day to 48 mg/day)
compared with placebo. The response-driven
deutetrabenazine group included pooled data
from patients who received deutetrabenazine in
the ARM-TD study and patients in the RIM-TD
study who were previously in the placebo arm
of either ARM-TD or AIM-TD and received their
first dose of deutetrabenazine in RIM-TD.

Patients who received placebo in the parent
study contributed to the summaries both under
placebo and under the OLE. Integrated data
were also analyzed to compare safety outcomes
during the titration vs maintenance periods. In
the fixed-dose pivotal study (AIM-TD), the
titration period was 4 weeks; in the ARM-TD
study and the RIM-TD study, the titration per-
iod was 6 weeks, thus the maximum allowable
daily dosage in the titration phase was 42 mg.
The maintenance period evaluated for this
analysis was 6–9 weeks.

Huntington Disease Study Designs

First-HD was a 12-week trial that randomized
patients (1:1) to receive either response-driven
dosing of deutetrabenazine (maximum daily
dosage of 48 mg) or placebo to evaluate the
efficacy and safety of deutetrabenazine in
patients with HD [15]. ARC-HD was a single-
arm study designed to evaluate the long-term
safety of deutetrabenazine (maximum daily
dosage 48 mg) in patients with HD in two
cohorts of patients: the rollover cohort and the
switch cohort [17]. The rollover cohort included
patients who completed First-HD and under-
went a 1-week washout prior to initiating
deutetrabenazine in the long-term safety study.
The switch cohort included patients who were
receiving a stable dose of tetrabenazine (outside
of a clinical trial) and were converted overnight
to deutetrabenazine at a dose predicted to pro-
vide comparable systemic exposure.

Data were integrated upon first exposure to
deutetrabenazine through week 12 of the First-
HD study and through week 15 of the ARC-HD
study for patients in the rollover cohort who
previously received placebo in the First-HD
study, in order to align with the 12-week
exposure in the pivotal trial (Fig. 1). Integrated
safety data for deutetrabenazine from both the
First-HD and ARC-HD studies were compared
with the placebo arm in First-HD. Patients from
the placebo arm of First-HD who enrolled in
ARC-HD contributed data to summaries under
both placebo in the parent study and deutetra-
benazine in the long-term safety study for these
integrated analyses. Integrated data were also
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analyzed to compare safety outcomes during
the titration vs maintenance periods. The titra-
tion period was 8 weeks in First-HD and ARC-
HD, thus the maximum allowable daily dosage
in the titration phase was 48 mg. The mainte-
nance period was evaluated only up to 7 weeks
from the long-term safety study.

Safety Assessments

Safety was assessed via AE, vital signs, and lab-
oratory parameters. Serious adverse events cause
substantial impairment or disruption. AEs of
interest in these populations were analyzed
using Standardized Medical Dictionary for Reg-
ulatory Activities (MedDRA) Queries (SMQs) for
depression, suicidality/self-injury, akathisia,
Parkinson-like events, and Torsades de pointes/
QT prolongation (Supplementary Table S1), or
selected preferred terms, including somnolence
and sedation. For patients with TD, parkinson-
ism was further assessed using the Unified
Parkinson’s Disease Rating Scale (UPDRS) motor

score, which consists of 27 tasks, each rated on a
5-point scale (0–4), with higher values indicat-
ing increasing severity. For patients with HD,
parkinsonism was assessed using the Unified
Huntington’s Diseases Rating Scale (UHDRS)
parkinsonism subscale, which is the sum of
scores for finger tapping, pronation/supination
of the hands, rigidity of the arms, bradykinesia,
and retropulsion pull test; the UHDRS has a
range of 0–40, and a higher score indicates
greater parkinsonism. Observed electrocardio-
gram (ECG) parameters and shifts from screen-
ing for clinically significant abnormal findings
were also assessed, including the number of
patients having an on-treatment Fridericia’s
corrected QT interval (QTcF) [450 ms,
[480 ms, or[500 ms, or a change from base-
line in QTcF of [30 ms or [60 ms. Suicidal
ideation, suicidal behavior, and self-injurious
behavior without suicidal intent were assessed
using the Columbia Suicide Severity Rating
Scale (C-SSRS). The C-SSRS is a US Food and
Drug Administration (FDA)-endorsed question-
naire where affirmative responses to questions

Fig. 1 Study design
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indicate either suicidal ideation or suicidal
behavior (Supplementary Table S2). Depression
was assessed using the Hospital Anxiety and
Depression Scale (HADS) depression subscale
score with seven items; higher scores reflect
greater frequency or severity of depression
symptoms over the preceding week.

Statistical Analysis

Demographic and baseline characteristics were
summarized using descriptive statistics, counts,
or proportions. AEs were coded using MedDRA
version 17.0. Incidences of AEs were summa-
rized using descriptive statistics by system organ
class, preferred term, and SMQ. Patients were
counted only once in each applicable system
organ class category, SMQ category, and/or
preferred-term category. Treatment-related AEs
were defined as those with possible, probable,
definite, or missing relationships to study drug.

RESULTS

Safety Assessments in Patients
with Tardive Dyskinesia

Patients
In the TD analyses, patients received either
fixed-dose (12 mg/day, 24 mg/day, or
36 mg/day) or response-driven deutetra-
benazine (mean dose, 38.4 mg/day), or placebo.
Across groups, the majority of patients were
female and White (Table 1). Comorbid psy-
chotic disorders were reported for a numerically
higher proportion of patients compared with
mood disorders (Table 1). Approximately half of
patients were receiving concomitant
antidepressant therapy, and more than three-
quarters were receiving DRAs (Table 1). Mean
body mass index (BMI) ranged from 27.8 to
30.5 kg/m2 across groups (Table 1). The pro-
portions of patients who discontinued treat-
ment prior to week 12 or week 15 were 11%,
12%, and 14% in the fixed-dose deutetra-
benazine groups (12 mg/day, 24 mg/day, and
36 mg/day, respectively), 10% in the response-

driven deutetrabenazine group, and 11% in the
placebo group.

Incidence of AEs
In this integrated analysis of patients with TD,
deutetrabenazine was generally well tolerated
compared with placebo. Among patients
receiving fixed-dose deutetrabenazine or
response-driven deutetrabenazine vs placebo,
the incidence of any AE ranged from 44.4% to
59.5% across deutetrabenazine groups vs 53.8%
in the placebo group, and the incidence of
serious AEs was 2.8–8.3% vs 6.9% (Fig. 2a).
Treatment-related AEs were reported in
15.3–25.0% of patients receiving fixed-dose
deutetrabenazine, 38.1% of patients receiving
response-driven deutetrabenazine, and 30.8%
of patients receiving placebo. The incidence of
AEs leading to discontinuation from the study
ranged from 2.8% to 5.6% across deutetra-
benazine groups and was 3.1% in the placebo
group. Common AEs across groups were som-
nolence, headache, anxiety, diarrhea, fatigue,
nausea, and insomnia (Table 2).

The incidence of AEs of interest (analyzed by
SMQs), including depression, suicidality/self-
injury, akathisia, Parkinson-like events (pre-
ferred terms reported in this study: bradykine-
sia, cogwheel rigidity, drooling, gait
disturbance, hypokinesia, musculoskeletal stiff-
ness, parkinsonian gait, parkinsonism, tremor),
and Torsade de pointes/QT prolongation, was
generally low across groups (Fig. 2b). The inci-
dence of AEs by preferred term was also gener-
ally low, except for the combined somnolence
and sedation terms, which were reported by
12.5% of patients in the response-driven
deutetrabenazine group vs 6.9% of patients in
the placebo group. Parkinson-like events were
reported for 1.4% of patients in the 12 and
24 mg/day groups, 6.0–6.9% of patients in the
36 mg/day and response-driven groups, and
1.5% of patients in the placebo group. Of note,
AEs associated with the SMQ of Torsade de
pointes/QT prolongation were reported for four
patients (1 [1.4%] each in the fixed-dose
deutetrabenazine 12 mg/day, 24 mg/day, and
36 mg/day groups and 1 [0.8%] in the placebo
group); however, none of these events catego-
rized using this SMQ were AEs with preferred
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term of Torsade de pointes. Data for the QTcF
interval for overall treatment period are sum-
marized in Supplementary Table S3. Overall,
6–13% of patients in the deutetrabenazine
groups compared with 9% of patients in the
placebo group experienced a QTcF[450 ms;
0–3% of patients in the deutetrabenazine
groups and \1% of patients in the placebo
group experienced a QTcF of either[ 480 ms or
[500 ms. Approximately 6–13% of patients
across groups experienced a QTcF
change[30 ms, and one patient each in the
response-driven deutetrabenazine and placebo
groups experienced a QTcF change[60 ms.

The onset, resolution status, and mean duration
of AEs of interest are provided in Supplementary
Table S4.

Safety During the Titration vs Maintenance
Periods
Among patients with TD, the incidence of any
AE was higher during titration vs maintenance
periods across all groups (fixed-dose deutetra-
benazine: 12 mg/day, 33.3% vs 27.8%;
24 mg/day, 36.1% vs 22.2%; 36 mg/day, 38.9%
vs 29.2%; response-driven deutetrabenazine:
49.4% vs 32.7%; placebo: 43.1% vs 25.4%).
Similarly, the incidence of serious AEs,

Table 1 Baseline characteristics for patients with TD

DTBZ
12 mg/day
n = 72

DTBZ
24 mg/day
n = 72

DTBZ
36 mg/day
n = 72

Response-driven
DTBZa

n = 168

Placebo
n = 130

Age (years), mean (SD) 57.2 (9.87) 55.8 (11.35) 58.6 (11.48) 55.3 (10.87) 54.3 (11.15)

Sex, female, n (%) 41 (57) 40 (56) 41 (57) 90 (54) 69 (53)

Race, n (%)

White 56 (78) 53 (74) 59 (82) 124 (74) 102 (78)

Black 15 (21) 19 (26) 10 (14) 40 (24) 26 (20)

American Indian or Alaskan Native 1 (1) 0 2 (3) 1 (\ 1) 1 (\ 1)

Asian 0 0 0 3 (2) 1 (\ 1)

Native Hawaiian or Pacific Islander 0 0 0 0 0

Other 0 0 1 (1) 0 0

Weight (kg), mean (SD) 80.6 (21.07) 86.3 (18.51) 78.0 (17.59) 84.6 (21.66) 83.8 (19.67)

BMI (kg/m2), mean (SD) 28.6 (6.79) 30.5 (6.89) 27.8 (6.19) 29.8 (7.20) 29.4 (6.49)

Underlying condition, n (%)

Psychotic disordersb 40 (56) 49 (68) 44 (61) 107 (64) 83 (64)

Mood disordersc 30 (42) 17 (24) 26 (36) 53 (32) 43 (33)

Other or missing 2 (3) 6 (8) 2 (3) 8 (5) 4 (3)

Baseline use of antidepressants, n (%) 46 (64) 37 (51) 38 (53) 86 (51) 64 (49)

Baseline use of DRAs, n (%) 55 (76) 56 (78) 53 (74) 131 (78) 105 (81)

BMI body mass index, DRA dopamine-receptor antagonist, DTBZ deutetrabenazine, TD tardive dyskinesia
aStarting at 12 mg/day with weekly increments of 6 mg/day until adequate dyskinesia control, a clinically significant AE, or
maximal allowable dose of 48 mg/day
bSchizophrenia, schizoaffective disorder
cBipolar disorder, depression
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Fig. 2 a Overall AEs and b AEs of interesta in the TD
group during the overall treatment period. AE adverse
event, MedDRA Medical Dictionary for Regulatory

Activities, SMQ standardized MedDRA queries, TD
tardive dyskinesia. aAEs are based on SMQs defined in
Supplementary Table S1
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treatment-related AEs, and AEs leading to dis-
continuation of study drug was generally higher
during the titration period vs maintenance
period (Fig. 3a). The most common AEs (re-
ported for C 4% of patients in any group) dur-
ing the titration period were somnolence,
headache, diarrhea, fatigue, dry mouth, hyper-
tension, nasopharyngitis, depression, and nau-
sea; only 1 AE (headache) met this threshold
during the maintenance period (Fig. 3b). Rates
of somnolence and sedation and Torsade de
pointes were higher in the titration period than
in the maintenance period, but other specific
AEs were low and comparable during the titra-
tion and maintenance periods (Table 3).

Metabolic Parameters
There were no notable changes in BMI among
patients who received deutetrabenazine vs pla-
cebo (Supplementary Fig. S1A). No meaningful
changes in serum glucose, serum cholesterol, or
serum triglycerides were observed across groups
(Supplementary Fig. S1B). Of note, the

proportion of patients taking blood glucose-
lowering drugs (excluding insulins) at baseline
ranged from 13% to 18% across groups. Patients
taking insulins and insulin analogues at base-
line ranged from 1% to 10%, and the percentage
of patients taking lipid-modifying agents at
baseline ranged from 19% to 28%.

Other Safety Assessments
Patient-reported assessments did not suggest an
increase in depression or suicidality with
deutetrabenazine treatment. In addition to the
passive collection of AEs for suicidality/self-
injury, patients were actively assessed via
C-SSRS for suicidal ideation or behavior. At any
time post-baseline, suicidal ideation was repor-
ted for 1 (1%), 4 (6%), 2 (3%), 3 (2%), and 5
(4%) patients in the fixed-dose deutetra-
benazine 12 mg/day, 24 mg/day, and
36 mg/day, response-driven deutetrabenazine,
and placebo groups, respectively. Suicidal intent
was only reported for 2 (3%) patients in the
deutetrabenazine 24 mg/day group. Suicidal

Table 2 AEs that occurred in C 4% of patients in the TD group during the overall treatment period

AE, n (%) DTBZ
12 mg/day
n = 72

DTBZ
24 mg/day
n = 72

DTBZ
36 mg/day
n = 72

Response-driven DTBZ
n = 168

Placebo
n = 130

Somnolence 0 1 (1.4) 3 (4.2) 19 (11.3) 9 (6.9)

Headache 5 (6.9) 2 (2.8) 5 (6.9) 8 (4.8) 10 (7.7)

Anxiety 3 (4.2) 2 (2.8) 3 (4.2) 8 (4.8) 6 (4.6)

Diarrhea 1 (1.4) 3 (4.2) 5 (6.9) 7 (4.2) 5 (3.8)

Fatigue 1 (1.4) 2 (2.8) 3 (4.2) 7 (4.2) 6 (4.6)

Nausea 1 (1.4) 1 (1.4) 0 4 (2.4) 9 (6.9)

Insomnia 2 (2.8) 2 (2.8) 2 (2.8) 7 (4.2) 1 (0.8)

Nasopharyngitis 4 (5.6) 3 (4.2) 2 (2.8) 3 (1.8) 2 (1.5)

Dry mouth 3 (4.2) 0 2 (2.8) 3 (1.8) 6 (4.6)

Hypertension 0 0 3 (4.2) 7 (4.2) 2 (1.5)

Depression 1 (1.4) 3 (4.2) 1 (1.4) 5 (3.0) 1 (0.8)

Muscle spasms 0 0 3 (4.2) 0 1 (0.8)

AE incidence rates may differ from those reported in the prescribing information as a result of different methods of analysis
AE adverse event, DTBZ deutetrabenazine, TD tardive dyskinesia
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behavior was reported for 1 (1%) patient in the
fixed-dose deutetrabenazine 24 mg/day group
and 1 (\ 1%) patient in the placebo group, and
self-injurious behavior without suicidal intent
was reported in 1 (1%) patient in the fixed-dose
deutetrabenazine 24 mg/day group. In addition,
changes from baseline in the depression sub-
scale of the HADS were - 0.5, - 0.5, 0.6, 0.2,
and - 0.4, and likely not clinically meaningful,
with fixed-dose deutetrabenazine 12 mg/day,
24 mg/day, and 36 mg/day, response-driven
deutetrabenazine, and placebo, respectively.
Mean (SD) baseline UPDRS motor scores were
7.2 (8.54), 9.9 (12.14), 10.6 (12.60), 8.0 (9.83),
and 9.7 (10.47) for fixed-dose deutetrabenazine
12 mg/day, 24 mg/day, and 36 mg/day,
response-driven deutetrabenazine, and placebo,
respectively. There was no worsening of UPDRS
motor score observed across groups. UPDRS
motor scores decreased in each group (indicat-
ing improvement); however, changes were not
clinically meaningful (- 2.9, - 2.6, - 1.9,
- 0.7, and - 3.2 with fixed-dose deutetra-
benazine 12 mg/day, 24 mg/day, and
36 mg/day, response-driven deutetrabenazine,
and placebo, respectively) [18].

Safety Assessments in Patients
with Huntington Disease

Patients
The majority of patients with HD in both
treatment groups were male and White
(Table 4). Mean baseline BMI was 25.5 kg/m2 in
the deutetrabenazine group and 26.0 kg/m2 in
the placebo group (Table 4). The majority of
patients were receiving concomitant medica-
tions at baseline, with more than half of
patients in both groups receiving concomitant
antidepressant therapy (Table 4). Of note,
patients using antipsychotics at baseline were
not eligible to participate in either study; how-
ever, a small proportion of patients (approx.
5%) received antipsychotics during the trial,
and these were considered protocol deviations.

Incidence of AEs
In the HD analyses, at least one AE was reported
for 54 (64.3%) patients receiving deutetra-
benazine and 27 (60.0%) patients receiving
placebo (Fig. 4a). The incidences of serious AEs
were 2.4% and 2.2% and the incidences of AEs
leading to discontinuation from the study were
1.2% and 2.2% with deutetrabenazine and pla-
cebo, respectively (Fig. 4a). The incidence of
treatment-related AEs was higher in patients
receiving deutetrabenazine vs placebo (38.1% vs
26.7%) (Fig. 4a). The most common treatment-
emergent AEs included fall, somnolence,
insomnia, irritability, and dry mouth (Table 5).
The incidence of AEs of interest (analyzed by
SMQs or selected preferred terms) was generally
low, regardless of treatment group (Fig. 4b).
Parkinson-like events were reported for 5 (6.0%)
patients in the deutetrabenazine group and
none in the placebo group (Fig. 4b). No patients
in either group reported AEs associated with the
SMQ of Torsade de pointes/QT prolongation
(Fig. 4b). The onset, resolution status, and mean
duration of AEs of interest are provided in
Supplementary Table S5.

Safety During the Titration vs Maintenance
Periods
The incidence of any AE was higher during the
titration vs maintenance periods in patients

bFig. 3 a Overall AEs and b common AEs (C 4%) in the
TD group by preferred term during the titration period
and the maintenance period. In ARM-TD, titration was
from the first dose of treatment until the time point before
the first dose of study drug received at the week 6 visit (up
to 42 mg/day) and maintenance was from the first dose
time point of treatment received at the week 6 visit until
the week 12 visit. In AIM-TD, dose escalation was from
the first dose of treatment until the day before the week 5
telephone contact or until randomized dose was achieved
and maintenance was from the day of the week 5
telephone contact until the day of the week 12 visit. In
OLE, titration was from the first dose of treatment until
7 days after the week 6 visit (up to 42 mg/day) and
maintenance (for this analysis) was from 8 days after the
week 6 visit until the day of the week 15 visit. AE adverse
event, DTBZ deutetrabenazine, OLE open-label extension,
TD tardive dyskinesia
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with HD (deutetrabenazine, 57.1% vs 28.9%;
placebo, 55.6% vs 20.0%) (Fig. 5a). Similarly,
the incidences of treatment-related AEs and AEs
leading to discontinuation of study medication
were generally higher in both groups during the
titration period vs the maintenance period, but
incidence of serious AEs was similar for
deutetrabenazine and higher in the placebo
group during the maintenance period
(Fig. 5b–d). Rates of specific treatment-emergent
AEs were \5% and comparable during the
titration and maintenance periods, except for
somnolence and sedation, which was 9.5% in
the titration period for the deutetrabenazine
group, and Parkinson-like events, which only
occurred in the deutetrabenazine group
(Table 6).

Metabolic Parameters
Patients in the deutetrabenazine group experi-
enced an increase from baseline in BMI com-
pared with patients in the placebo group, who
had a modest decrease in BMI (Supplementary
Fig. S2). At baseline, there was one patient
(1.2%) in the deutetrabenazine group and no
patients in the placebo group who received

blood glucose-lowering drugs (i.e., metformin).
The proportion of patients taking lipid-modi-
fying agents at baseline was 19.0% and 26.6%
among patients receiving deutetrabenazine and
placebo, respectively.

Other Safety Assessments
Separate from the passively collected AEs, active
C-SSRS assessment showed no indication of
suicidal ideation, suicidal behavior, or self-
injurious behavior without suicidal intent in
any patient at any time point post-baseline in
the deutetrabenazine group; in the placebo
group, one patient had suicidal ideation and no
patients had suicidal behavior or self-injurious
behavior without suicidal intent. Baseline mean
(SD) in the depression subscale of the HADS was
2.2 (2.50) with deutetrabenazine and 3.2 (2.57)
with placebo, and mean (SD) changes from
baseline to week 12/15 were considered not
clinically meaningful (- 0.1 [2.30] and - 0.4
[2.30], respectively). Baseline and change from
baseline mean (SD), which were not clinically
meaningful, in the parkinsonism subscale of the
UHDRS for the sum of the finger taps, prona-
te/supinate, rigidity, bradykinesia, tandem

Table 4 Baseline characteristics for patients with chorea associated with HD

Characteristic Deutetrabenazine
n = 84

Placebo
n = 45

Age (years), mean (SD) 53.8 (12.15) 52.1 (13.36)

Sex, female, n (%) 38 (45.2) 17 (37.8)

Race, n (%)

White 78 (92.9) 38 (84.4)

Black 4 (4.8) 5 (11.1)

Multiple 2 (2.4) 2 (4.4)

Weight (kg), mean (SD) 73.6 (14.56) 74.1 (15.13)

BMI (kg/m2), mean (SD) 25.5 (4.46) 26.0 (4.58)

Total Maximal Chorea Score at baseline, mean (SD) 12.2 (3.40) 13.2 (3.49)

Any concomitant medications, n (%)a 78 (92.9) 41 (91.1)

Antidepressant, n (%) 49 (58.3) 24 (53.3)

BMI body mass index, HD Huntington disease
aPatients receiving antipsychotics were not eligible to enroll in the HD studies
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walking, and retropulsion pull test scores were
10.4 (5.65) and - 0.5 (3.50) with deutetra-
benazine and 11.7 (5.64) and - 0.5 (3.05) with
placebo, respectively.

DISCUSSION

Treatment options previously available to
manage hyperkinetic movement disorders,
including TD and HD, were limited, and some
have undesirable side effects that may make
them less appealing. It is important for clini-
cians to be aware of the safety and tolerability
profiles of deutetrabenazine in both TD and HD;
however, non-specialists may be less aware of
the safety profile of deutetrabenazine and how
it compares with other agents. These integrated
safety analyses used multiple studies to provide
a collective perspective on safety upon first
exposure to deutetrabenazine in TD and HD
within the first 12–15 weeks of exposure to
deutetrabenazine, when AEs are most likely to
occur. Analysis of complete long-term safety
data has been previously published [16, 17].

In these analyses, treatment with deutetra-
benazine was shown to be generally well toler-
ated across studies for both indications. In the
separate analyses of patients with TD or HD, the
incidence rates of any AE, serious AEs, and AEs
leading to discontinuation were generally
comparable between deutetrabenazine treat-
ment arms and placebo. Patients with TD in the
response-driven deutetrabenazine group had a
numerically higher incidence of any AE and
treatment-related AEs compared with the fixed-
dose deutetrabenazine and placebo groups, but
there was no meaningful increase in study drug
discontinuation in the response-driven
deutetrabenazine group. In patients with HD,
the incidence of treatment-related AEs was
numerically higher among patients receiving
deutetrabenazine than placebo, but there was
no increase in study drug discontinuation
attributable to AEs. The lack of increase in study
discontinuation despite the increase in AEs with
higher doses can be interpreted as the benefit
seen with improved motor control in a response-
driven manner outweighing the adverse experi-
ence in patients who experienced AEs.

Fig. 4 a Overall AEs and b AEs of interesta in the HD
group during the overall treatment period. AE adverse
event, HD Huntington disease, MedDRA Medical

Dictionary for Regulated Activities. aAEs are based on
standardized MedDRA queries defined in Supplementary
Table S1

Neurol Ther



A potential concern for patients and clini-
cians is whether certain AEs emerge after a
stable dose of deutetrabenazine is achieved.
Analysis of AEs during titration and mainte-
nance periods in both TD and HD demonstrated
that deutetrabenazine was generally well toler-
ated, with AE rates similar to placebo during
both phases. Furthermore, AE rates were gener-
ally higher during titration and decreased dur-
ing maintenance. These data demonstrate that
AEs occurring early after treatment initiation
tend to resolve after achieving a stable dose,
which may be related to dose adjustments.
These data provide important context for the
dosing schedule to providers and patients and
reassurance that most initial AEs are transient in
nature.

The incidences of AEs of interest (analyzed
by SMQs or selected preferred terms) were gen-
erally low across groups for both TD and HD. In
particular, Parkinson-like events (per the SMQ
that included preferred terms bradykinesia,
cogwheel rigidity, drooling, gait disturbance,
hypokinesia, musculoskeletal stiffness, parkin-
sonian gait, parkinsonism, and tremor) were
reported for higher proportions of patients in
the higher-dose deutetrabenazine groups vs
placebo or low-dose deutetrabenazine groups
for patients with TD, and was higher in
deutetrabenazine vs placebo for patients with
HD. Additionally, UPDRS motor score
improvements tapered off with higher doses of
deutetrabenazine among patients with TD;
UHDRS parkinsonism subscale scores were sim-
ilar among patients with HD treated with
deutetrabenazine and placebo. However,
Parkinson-like events are a class-wide AE for
VMAT2 inhibitors, as VMAT2 inhibition results
in dopamine depletion in the nerve terminal
[19, 20]. Treatment decisions should use a
patient-first, holistic approach that considers
the risks and the benefits of available
treatments.

Data from this analysis show no difference in
the change in QTcF between deutetrabenazine
and placebo in patients with TD, which sup-
ports that the degree of QT prolongation is not
clinically meaningful for the recommended
dosage range. Importantly, there were no
reports of preferred-term AEs of Torsade de
pointes in patients with TD despite most
patients receiving concomitant DRAs.

In patients with TD, the incidence of
depression defined by the SMQ was numerically
higher in patients receiving deutetrabenazine
than placebo, but there were no notable differ-
ences in HADS depression subscale scores across
groups. Separately, AEs in the SMQ of suicidal-
ity/self-injury were generally low across groups.
In addition, C-SSRS data indicated that suicidal
ideation was generally low but comparable
across groups and suicidal and self-injurious
behavior was infrequent. The incidence of
depression commonly associated with HD was
low with treatment during the study time
frame; there were no notable differences
between groups in patients with HD. AEs were

Table 5 Treatment-emergent AEs that occurred in C 4%
of patients in the HD group during the overall treatment
period

Preferred term, n (%) Deutetrabenazine
n = 84

Placebo
n = 45

Fall 9 (10.7) 4 (8.9)

Somnolence 9 (10.7) 2 (4.4)

Insomnia 7 (8.3) 2 (4.4)

Irritability 7 (8.3) 6 (13.3)

Dry mouth 6 (7.1) 3 (6.7)

Depression 4 (4.8) 3 (6.7)

Fatigue 4 (4.8) 2 (4.4)

Diarrhea 4 (4.8) 0

Nausea 3 (3.6) 2 (4.4)

Dizziness 2 (2.4) 4 (8.9)

Vomiting 2 (2.4) 3 (6.7)

Headache 0 3 (6.7)

Pain in extremity 0 2 (4.4)

Sleep disorder 0 3 (6.7)

AE incidence rates may differ from those reported in the
prescribing information as a result of different methods of
analysis
AE adverse event, HD Huntington disease
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passively collected (without a prompt), while
assessments such as C-SSRS and HADS actively
collect data on these symptoms, and therefore
may be more sensitive. This analysis of the
safety of deutetrabenazine treatment and a
cross-sectional study of the Enroll-HD database
[21] suggest AEs of depression and suicidality
are not common with either agent, despite the
boxed warnings for both tetrabenazine [20] and
deutetrabenazine [12] products.

Deutetrabenazine treatment did not appear
to substantially affect BMI or other metabolic
parameters. Notably, BMI changes in both
patient populations were modest compared to
those seen with other medications commonly
used in these populations (e.g., antipsychotics),
and these changes did not appear to affect other
indicators of metabolic health, such as choles-
terol, glucose, or triglycerides in patients with
TD. Importantly, patients with HD often expe-
rience weight loss [22], and, in this regard,

weight gain may be desirable in patients with
HD. Therefore, a modest amount of weight
gain, as observed in this analysis, should not be
perceived as an adverse safety outcome for these
patients.

Limitations

Integrated safety analyses increase the sample
size by combining studies that may have dif-
ferent designs (inclusion criteria, prior medica-
tion exposure, presence of placebo control,
masking, duration between office visits). Even
with the sample sizes in these analyses, AEs
were expected in a small number of patients.
Therefore, these analyses could not be powered
for statistical analyses.

Fig. 5 a–d AEs in the HD group during titration period and maintenance periods
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CONCLUSION

Overall, the safety of deutetrabenazine treat-
ment was demonstrated in patients with TD and
HD taking a broad range of concomitant medi-
cations and with underlying health conditions.
Although some antipsychotics have been
developed to reduce the risk, TD continues to
develop in some patients. Modification of the
antipsychotic agent or dose may reduce TD
symptoms; however, VMAT2 inhibitor treat-
ment may allow for uninterrupted use of con-
comitant DRAs for underlying psychiatric
conditions. Furthermore, the benefits of treat-
ment appear to be meaningful to patients who
may experience initial AEs while optimizing
deutetrabenazine dose, as patients who contin-
ued treatment on a stable dose up to week 15

tend to report fewer side effects. By integrating
safety data across separate studies in patients
with TD and HD, this study provides important
evidence for clinicians and patients that may
inform treatment decisions and help anticipate
potential safety concerns upon first exposure to
deutetrabenazine and throughout the course of
treatment. In particular, integrating safety data
across separate studies provides data from more
patients and presents a more robust summary of
safety regarding treating two unique hyperki-
netic movement disorders with deutetra-
benazine over the first 12–15 weeks of therapy.
Taken together, these data may aid conversa-
tions around treatment selection between clin-
icians and patients with these movement
disorders and may improve patient outcomes.

Table 6 Specific treatment-emergent AEs in the titration vs maintenance periods in the HD overall treatment period

Standardized MedDRA query, n (%)
Preferred term, n (%)

Titration Maintenance

Deutetrabenazine
n = 84

Placebo
n = 45

Deutetrabenazine
n = 84

Placebo
n = 45

Depression 3 (3.6) 2 (4.4) 2 (2.4) 1 (2.2)

Agitated depression 0 0 1 (1.2) 0

Depression 3 (3.6) 2 (4.4) 1 (1.2) 1 (2.2)

Suicidality/self-injury 0 0 1 (1.2) 0

Suicidal ideation 0 0 1 (1.2) 0

Akathisia 0 0 0 1 (2.2)

Restlessness 0 0 1 (1.2) 0

Parkinson-like events 3 (3.6) 0 2 (2.4) 0

Bradykinesia 1 (1.2) 0 0 0

Drooling 2 (2.4) 0 1 (1.2) 0

Gait 0 0 1 (1.2) 0

Parkinsonism 1 (1.2) 0 0 0

Torsade de pointes/QT prolongation 0 0 0 0

Somnolence and sedation 8 (9.5) 2 (4.4) 1 (1.2) 0

Somnolence 8 (9.5) 2 (4.4) 1 (1.2) 0

In the titration period, doses were titrated to an optimal level over 8 weeks
AE adverse event, HD Huntington disease, MedDRA Medical Dictionary for Regulatory Activities
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