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This is a comprehensive review of the literature regarding the use of Deutetrabenazine in
treating chorea associated with Huntington’s disease. Unfortunately, treatment has been
limited for many aspects of this neurodegenerative disease. The present investigation
presents the background, evidence, and indications for the use Deutetrabenazine in the
setting of Huntington’s disease. Huntington’s disease is characterized by a variety of
motor, psychiatric, and cognitive symptoms with chorea being one of the more notable
ones. Chorea is a movement disorder present in multiple neurologic diseases that causes
involuntary and irregular muscle movements theorized to be stemming from high
dopamine levels. Deutetrabenazine is thought to function as an inhibitor of the VMAT2
vesicular monoamine transporter resulting in decreased monoamine release, including
dopamine, in the synaptic cleft which has a therapeutic effect in management of chorea.
This drug was approved by the FDA in 2017 with a specific indication for tardive
dyskinesia and choreiform movement in Huntington’s disease. Currently, there is no
definitive treatment for Huntington’s disease. Thus, management is primarily focused on
symptom management with the use of a variety of pharmaceutical agents. Chorea is one
of the many manifestations that significantly alter the quality of life of many patients.
Deutetrabenazine is a promising new option for the treatment of chorea in the setting of
Huntington’s disease. Although studies so far have displayed mixed results, further
research, including head-to-head studies, is necessary to elucidate the true potential of

this drug.

INTRODUCTION

Huntington’s disease (HD) is an autosomal-dominant, pro-
gressive neurodegenerative disorder characterized by a
triad of motor, psychiatric and cognitive symptoms that
typically onset in middle-aged individuals, although it can
present on a spectrum of ages depending on the extent of
the cytosine-adenosine-guanine (CAG) repeat mutation in
the huntingtin-encoding gene. Specifically, the age of onset
is inversely related to the number of CAG repeats present
with each subsequent generation being diagnosed at earlier
ages related to the phenomenon of anticipation whereby
the number of repeats is increased in each generation.! De-
spite being characterized by the aforementioned triad, HD
is classically associated with chorea, an involuntary and ir-
regularly repetitive movement disorder that flows between
various muscle groups. However, it is critical to note that
chorea is not pathognomonic for HD and can be caused by
a multitude of both genetic and non-genetic etiologies that
requires a careful assessment of medications being used as
well as family history.2 It should be noted that family his-
tory may not always be reliable and clinical suspicion war-

rants further follow-up and assessment for Huntington’s
disease.

The onset of HD is typically characterized by impercep-
tible changes affecting movement and personality that may
be mistaken for manifestations of other psychiatric condi-
tions or dismissed as changes associated with aging.2 As
the disease progresses, these manifestations become more
noticeable and disruptive to daily life. Motor involvement
advances from restlessness or fidgeting to more distinct
motor dysfunction, ranging from distinct chorea to ataxia,
parkinsonism features, or even dysphagia.2-3 The psychi-
atric component of HD may initially present as increased
irritability but will advance to more prominent symptoms
of anxiety, major depression, manic episodes, apathy, and/
or psychoses.! The severity of these psychiatric presenta-
tions will vary and are often accompanied by the third as-
pect of the HD triad, cognitive decline. Impairment of ex-
ecutive functions involving the frontal lobe are common
manifestations and can disrupt tasks such as organizing,
planning, and impaired problem-solving. While long-term
memory is often spared during this progression, patients
can suffer from significant dementia. The onset of cognitive
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and psychiatric symptoms often manifest years in advance
of an official diagnosis of HD.23

Currently, there are no cures for HD despite advances in
the understanding of the pathophysiology of the disease.
Instead, treatment is directed at symptomatic management
and counseling to ensure an enhanced quality of life, not
only for the patient but the family as well. Therapeutics
can be especially helpful in managing severe chorea but
must be used with caution as the disease progresses due
to its associated adverse effects. Historically, tetrabenazine
or neuroleptic agents have been trialed but a newer drug,
deutetrabenazine, received recent approval for use by the
Food and Drug Administration (FDA) and shows significant
upside due to its limited adverse effect profile.*

METHODS

We conducted literature searches using PubMed and Google
Scholar between 2020-2021. Articles were chosen based on
relevance to Deutetrabenazine and its therapeutic effects
on chorea. We selected primary literature as well as clinical
trial studies to reflect the validity of the review. Older arti-
cles were included as well to refer to previous background
information.

The PubMed and Google Scholar keywords searched
were as follows: Huntington’s disease, chorea, Deutetra-
benazine, neurodegenerative disease, and HTT gene.

HUNTINGTON’S CHOREA EPIDEMIOLOGY,
PATHOPHYSIOLOGY, RISK FACTORS, AND
PRESENTATION

Huntington’s disease, despite being distributed worldwide,
is more prevalent in certain populations. Specifically, in-
dividuals of European descent have the highest prevalence
of HD, ranging from 10 to 13.7 cases per 100,00 whereas
individuals of Asian or African descent have significantly
lower rates of prevalence.l~3 The discrepancy in prevalence
amongst various ethnicities is associated with the average
CAG-repeat size in the HTT gene, with European-de-
scended individuals having longer repeats than those from
other ethnicities.2-56 Symptom onset occurs at earlier ages
in each successive generation due to the instability of the
CAG repeat during replication when exceeding 28 repeats in
length. The majority of these instabilities lead to expansion
of the repeat, thus resulting in anticipation.2

The underlying pathophysiology of HD has not been
fully elucidated; however, a number of mechanisms have
been proposed with a particular emphasis on the dysfunc-
tion of the medium spiny neurons (MSNs) in the striatum.>
The MSNs diverge into two pathways within the striatum,
the indirect and direct pathways. In the early stages of HD,
the indirect pathway is particularly susceptible to the ad-
verse effects of the mutant HTT gene, resulting in the char-
acteristic hyperkinetic physical symptom of chorea. As HD
progresses, involvement of the direct pathway occurs with
the manifestation of hypokinetic symptoms such as akine-
sia and dystonia.®” Another region of interest with signif-

icance in the pathophysiology of HD is the cerebral cortex,
especially in the earliest stages of the disease, where symp-
toms affect cognitive function more than the physical man-
ifestations that characterize the “manifest” stage. Specific
areas of the cerebral cortex that are affected are associated
with the particular symptoms that patients will experience
during the prodromal stages of their disease.”

As HD is an autosomal dominant disease, there are no
risk factors that influence the likelihood of acquiring the
disease or the severity of symptoms. However, multiple
genome-wide association (GWA) studies have been con-
ducted with the identification of several genes that can
modify the onset of symptoms in the HD course. Specifi-
cally, genetic variations found on chromosomes 15 and 8
have been suggested to accelerate the age of onset, with a
particular genetic variant on chromosome 15 being asso-
ciated with a delay in the age of onset of physical symp-
toms.®8

Patients will often remain asymptomatic for many years
with the subtle onset of symptoms often within 10-15 years
prior to the “manifest” of HD.? These pre-manifest symp-
toms classically consist of cognitive dysfunction, specifi-
cally involving executive function and multitasking. Psy-
chiatric symptoms are also common pre-manifest
symptoms experienced by patients, presenting as anxiety
or irritability.2 These initial changes may be so subtle that
they go unnoticed by the patient and their family, but as
the disease progresses towards manifest HD, these symp-
toms progress and slowly cause dysfunction.10 Subtle mo-
tor signs can manifest during the prodromal stage of HD
and correspond with neurological changes that are de-
tectable using MRI. These pre-manifest neurological
changes correlate with the pathophysiology of HD, specif-
ically involving MSNs of the striatum and corticostriatal
connections.>? Family members may notice restlessness or
fidgeting in the patient during the early stage of the dis-
ease.

As HD progresses, the severity of the triad of systems
affected: cognitive, psychiatric and the motor will become
more severe. Generalized slowing in cognitive function,
frontal lobe dementia, and impairment of speech and swal-
lowing will become more prominent. Speech dysfunction
will begin with dysarthria but can progress to anarthria
as patients move from the premanifest to manifest stage
of HD. Development of dysphagia carries significant mor-
bidity and risk for aspiration pneumonia.l-%69 While psy-
chiatric symptoms do not progress in a similar manner to
the cognitive and motor symptoms of HD, suicidal ideation
rates do increase as individuals progress from premanifest
to manifest HD, and the risk continues to increase as the
extent of disability increases. One other exception is ap-
athy, which may progress in severity as a consequence of
there being no specific pharmacologic therapeutic treat-
ments for apathy, in contrast to depression or anxiety.2:6
The progression of motor symptoms correlates with the
pathophysiology initially involving MSNs in the indirect
striatal pathway followed by MSNs in the direct striatal
pathway. Patients will initially display hyperkinetic motor
symptoms characterized by chorea and as HD progresses,
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they will develop hypokinetic symptoms, including bradyki-
nesia, rigidity and postural impairment.16:%10 This pro-
gression of the HD triad correlates with the progression of
loss in activities of daily living (ADLs) of the patients, first
affecting their occupation and eventually severely impair-
ing the capacity to complete basic ADLs.?

CURRENT TREATMENT OF HUNTINGTON’S
CHOREA

Current approaches to the treatment of choreiform move-
ments in Huntington’s Disease is highly varied and depend
on the expertise of the treating physician. Furthermore,
the initial decision to treat is also somewhat contested
between experts. Given that chorea appears early during
HD and then tends to attenuate as the disease progresses,
most clinicians avoid treating choreiform movements un-
less they are particularly severe or pose a danger to the pa-
tient or caregivers.!! Initially, both first- and second-gener-
ation antipsychotics were used to manage chorea in HD.!2
The questionable efficacy of the neuroleptics, as well as
their significant negative side effect profile, necessitated
the discovery of better pharmacologic therapies to alleviate
chorea.l2 Newer additions for the treatment of chorea in-
clude the vesicular monoamine transporter (VMAT2) in-
hibitor tetrabenazine, anti-NMDA drugs such as amanta-
dine, and non-pharmacologic approaches such as deep
brain stimulation (DBS). Each of these options is discussed
below.

ANTIPSYCHOTICS

All neuroleptic agents are antagonists of the dopamine re-
ceptors in the central nervous system with the exception of
aripiprazole, a partial dopamine receptor agonist.!! These
drugs were historically the first-line treatment for the pos-
itive movement symptoms of HD. As chorea is thought to
be a result of an excess of dopamine in the basal ganglia,
antipsychotics were thought to be a reasonable option.!3
There have been surprisingly few studies focused on the
use of neuroleptics in the treatment of chorea in HD, most
likely due to the reluctance of pharmaceutical companies
to invest in studies that do not yield new therapeutic
patents.!4 The few trials that exist show a dubious benefit
of neuroleptics. Typical antipsychotics such as haloperidol
and fluphenazine have received mixed reviews in chorea re-
duction but continue to be prescribed by some clinicians.
Similarly, the atypical antipsychotics (which carry the ben-
efit of a milder side effect profile than their first-generation
counterparts) have failed to produce strong evidence to
support their use in treating choreiform movements.!5 Re-
search has provided the strongest evidence that olanzapine,
risperidone, clozapine, and quetiapine improve choreiform
movements in HD. However, the risk of severe side effects
such as agranulocytosis associated with clozapine, as well
as the low affinity of clozapine and quetiapine for
dopamine receptors limit their use.1® Regardless of the lack
of evidence, antipsychotics are still an option for patients

with HD who desire a reduction in chorea and are highly fa-
vored in patients that have comorbid psychosis.!!

TETRABENAZINE

Tetrabenazine (TBZ) was the first drug to earn FDA ap-
proval in the treatment of chorea associated with HD and
was the only drug to have this indication until deutetra-
benazine was approved in 2017. TBZ inhibits VMAT2, lead-
ing to reduced monoamine loading into presynaptic vesi-
cal.” The overall effect is a drop in synaptic levels of
monoamines, particularly dopamine, serotonin, and nor-
epinephrine.1® TBZ revolutionized the treatment of chorea
and has the strongest evidence backing its use.12 The main
downside to TBZ is the side effect profile. TBZ carries a
risk of the neuroleptic malignant syndrome and QTc pro-
longation, also noted with antipsychotics.12 Of note, the re-
duction in serotonin may cause a worsening of depressive
symptoms and suicidality, which can both be present al-
ready in patients with HD.16 TBZ received a block box warn-
ing for this reason and is contraindicated in patients who
are actively suicidal or have untreated depression.!5 Fi-
nally, as it is a newer treatment, TBZ can be rather costly,
removing it as an option for many patients.16

AMANTADINE

Amantadine is a known NMDA receptor antagonist that has
shown useful in treating abnormal movements in Parkin-
son’s disease. It has also been shown to have effects on
dopaminergic pathways in the brain, although these are not
well understood.!5 The effects of amantadine on dopamine
in the central nervous system created hopes that it could be
an effective treatment for chorea in HD. Once again, there
is a paucity of studies looking at amantadine for the treat-
ment of chorea. Studies have shown that choreiform move-
ments are attenuated only with very high doses. These high
doses are associated with a side effect profile that limits the
use of amantadine for chorea treatment.12

DBS

In terms of a non-pharmacological approach, deep brain
stimulation has shown promise in the treatment of chorea
in HD, particularly in refractory cases.!> DBS trials have
shown benefits with targeting the globus pallidus internal,
with short-term as well as a sustained reduction in chor-
eiform movements with minimal adverse effects.!?

Many of the other interventions studied showed minimal
or no benefit in treating chorea. Interestingly, the anti-glu-
tamate drug riluzole has been endorsed as beneficial by the
American Academy of Neurology (AAN), however, no defin-
itive studies demonstrate a reduction in choreiform move-
ments.!8 Decisions of whether or not to treat chorea and
which treatment route to pursue are a discussion between
the physician, the patient, and caregivers.2
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DEUTETRABENAZINE DRUG INFO

Deutetrabenazine (AUSTEDO) received approval in 2017
with an indication for tardive dyskinesia and choreiform
movement in HD. It is manufactured by Teva Pharmaceuti-
cals USA, Inc.19 Deutetrabenazine is the product of deuter-
ation- that is, replacing certain hydrogen atoms with deu-
terium, an isotope of hydrogen that contains a proton and
a neutron. Austedo is the deuterated form of tetrabenazine,
which is the original drug indicated for the treatment of
chorea.20 Austedo has a molecular weight of 323.46 with a
pKa of 6.31. Deutetrabenazine comes in oral formulations
of 6,9, and 12 mg.1?

Deutetrabenazine carries a number of reported side ef-
fects. Some of the most reported side effects include xe-
rostomia, diarrhea, fatigue, and sedation. While the most
concerning side effect of tetrabenazine was an increase in
suicidal ideation and depression, studies showed that
deutetrabenazine had little to no increase in both depres-
sion and suicidal thoughts.1¢ Given that more studies into
the safety of deutetrabenazine need to be completed,
deutetrabenazine is still not recommended for patients
with active suicidal ideation or a history of untreated de-
pression.!? Deutetrabenazine may also increase the QTc
interval, increasing the risk of causing deadly cardiac ar-
rhythmias such as torsades de pointes. Assessment of a pa-
tient’s QTc interval via EKG should be performed before
as well as during treatment with deutetrabenazine, espe-
cially if the patient needs a dose above 24 mg. Deutetra-
benazine is also contraindicated in patients who are taking
MAQOIs, tetrabenazine, and valentine, as well as those who
have liver impairment.1® While unlikely, it has been re-
ported that deutetrabenazine carries a risk of inducing neu-
roleptic malignant syndrome.2!

The starting dose of deutetrabenazine in patients with
HD is 6 mg. The dose is an oral administration given once
a day. Doses should be titrated up by 6 mg per week until
symptoms resolve, or side effects become intolerable.1% The
maximum dose of deutetrabenazine is 48 mg per day, which
is given as 24 mg twice per day. The maximum dose is re-
duced to 36 mg per day in patients who are designated
as poor CYP2D6 metabolizers and those who are taking
strong CYP2D6 inhibitors (such as paroxetine or fluoxe-
tine).2! Deutetrabenazine does not need to be tapered
down in the event of discontinuation and can be restarted
at the current dose should the administration be inter-
rupted for less than a week. In the event that deutetra-
benazine is stopped for greater than one week, dosages
should be re-titrated if resumed. It is recommended that
deutetrabenazine be taken with food.1?

MECHANISM OF ACTION

Deutetrabenazine is the deuterated form of the chorea
treatment drug tetrabenazine. As such, it is hypothesized
that it functions in a similar manner to tetrabenazine. The
exact mechanism of both drugs is not completely under-
stood, but evidence points to a reversible, inhibitory effect
on the vesicular monoamine transporter, VMAT2.22 Func-

tionally, VMAT2 works presynaptically to package the
monoamines (e.g., norepinephrine, serotonin, and
dopamine) into vesicles to be released into the synapse
when an action potential reaches the nerve terminal. By
blocking the action of VMAT2, deutetrabenazine can ef-
fectively reduce the levels of monoamines in the synaptic
cleft.23 Levels of monoamines are further reduced due to
the fact that they are rapidly metabolized by monoamine
oxidase (MAO) in the presynaptic neuron when not pack-
aged into vesicles. Inhibiting VMAT2 also reduces the up-
take of monoamines back into the presynaptic neuron.24 It
is this decrease in monoamine levels, especially dopamine,
that is thought to be therapeutic in the treatment of chorea
in HD.14

The decrease in monoamine levels in the synaptic cleft
also accounts for deutetrabenazine’s side effect profile. The
potential for increased depression and suicidal ideation is
suggested to be from the decrease in serotonin levels in
the central nervous system. Somnolence, as well as the risk
of a neuroleptic malignant syndrome, are both side effects
common to antipsychotics, which antagonize dopamine in
the central nervous system. As deutetrabenazine has a sim-
ilar mechanism of action to antipsychotics, these side ef-
fects are anticipated and seen clinically. Of note, many
described adverse risks from deutetrabenazine come from
experiences with the original drug tetrabenazine, and not
from dedicated studies of deutetrabenazine.2

PHARMACOKINETICS/PHARMACODYNAMICS

Deutetrabenazine has a chemical structure similar to the
drug tetrabenazine, however, there are six atoms of deu-
terium in place of hydrogen, three on carbon 9 and two
on carbon 10.25 The effects of deuteration is the stabi-
lization of the molecule while retaining its reactivity.26
Deutetrabenazine is extensively absorbed after oral admin-
istration, with at least 80% of the drug being taken up.1? It
is quickly metabolized in hepatic microsomes by carbonyl
reductase to produce two main active metabolites: a-HTBZ
and B-HTZB that antagonize VMAT?2 in the central nervous
system. Peak concentrations of the active metabolites are
reached between three and four hours after administration.
According to radioactive studies, both active metabolites
are extensively distributed to the brain and reach their
highest concentrations in the striatal tissue; the lowest
concentrations were found in the cortex. The active
metabolites are mainly biotransformed by the liver enzyme
CYP2D6 via glucuronidation, oxidation, and sulfation; ulti-
mately, they are excreted by the kidneys.2>

The effects of deuteration on the pharmacokinetics of
deutetrabenazine are interesting, and they show promise
that deuteration can be used to improve many current
pharmacological treatments in any number of disorders. In
addition to the stabilization of the molecule, deuteration
creates a drug that is more resistant to metabolism by the
body.27 This is thought to be the result of the fact that
the carbon-deuterium bond is much stronger than the car-
bon-hydrogen bond: studies show it is around eight times
stronger.25 The resulting effect is that the breakdown of the
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active metabolites by the CYP2D6 enzyme is slowed. Inter-
estingly, the strategic placement of the deuterium atoms
in the molecule leads to no effect on the reduction of
deutetrabenazine into the active metabolites, a-HTBZ and
B-HTBZ.27 As a result, studies showed that the half-life of
the active metabolites was doubled with deutetrabenazine
as compared to tetrabenazine, with no increase in peak
plasma concentrations of active metabolites.25 As this
points to an increase in exposure time to active metabo-
lites, evidence suggests the possibility that deutetra-
benazine can provide the same therapeutic benefit as tetra-
benazine with a lower dose.28 In addition, the increased
half-life of active metabolites results in a twice-a-day dos-
ing for deutetrabenazine compared to thrice-a-day dosing
for tetrabenazine.2® Given the dose-dependent side effect
profile of both drugs and the difficulties in adherence to a
schedule of multiple doses per day, deutetrabenazine shows
promise as a better alternative for chorea treatment.

CLINICAL STUDIES: SAFETY AND EFFICACY

The clinical effectiveness of Deutetrabenazine as a treat-
ment for chorea among patients with Huntington’s Disease
(HD) was evaluated in a randomized, double-blind,
placebo-controlled, parallel-group study done by the Hunt-
ington Study Group known as First-HD. This study took
place at 34 sites in the United States and Canada and con-
sisted of 90 patients randomized into two groups. Patients
that had a baseline score of 8 or greater for total maximal
chorea (TMC) of the Unified Huntington Disease Rating
SCALE (UHDRS) and a screening score of 5 or greater for
UHDRS total functional capacity. The TMC score relates to
the severity of chorea, with higher scores equating with
more severe cases of chorea in patients with HD. Patients
suffering from serious un/undertreated psychiatric illnesses
were excluded, however, patients on a successful mainte-
nance dose of medication for psychiatric illnesses such as
depression were still included. Patients with a history of
suicidal thoughts or behaviors were excluded. Conditions
that also excluded patients from this study included a pro-
longed QTc interval as well as patients taking medication
potentially able to prolong the QT interval, left bundle
branch block, hepatic impairment, renal impairment, as
well as patients who received a score of 11 and higher on
the Swallowing Disturbance Questionnaire. Patients were
randomized 1:1 with Half of the patients, n= 45, given
deutetrabenazine and the other group, n=45, of patients
receiving the placebo. The time span of the study was 12
weeks, the first 8 weeks consisting of a dose-titration period
and the remaining 4 weeks being a maintenance phase.
Endpoints chosen as measures of primary efficacy were
changes in TMC score from baseline during the mainte-
nance phase. Secondary efficacy endpoints consisted of 3
parts, the Patient Global Impression of Change (PGIC)
score, the Clinical Global Impression of Change (CGIC)
score, and a 36-item Short-Form Health Survey (SF-36)
physical functioning subscale score. Safety Outcomes were
measured through changes from baseline to the end of the
maintenance phase. These included the Barnes Akathisia

Rating Scale, Epworth Sleepiness Scale, UPDRS speech
score, Montreal Cognitive Assessment, HADS depressions,
and anxiety subscale. This study was not designed to inves-
tigate adverse events and as such further investigation is
needed to draw more definitive conclusions on the safety of
deutetrabenazine.?? As compared to placebo from baseline
to maintenance, patients in the deutetrabenazine group
had a mean of -4.4 (95% CI) improvement in TMC score ver-
sus a mean of -1.9 (95% CI) improvement in TMC score in
the placebo group with a significant treatment difference of
-2.5 (95%CI, p<0.001).30

The same group that performed the FIRST-HD Trial, the
Huntington Group, as well as the Alternatives for Reducing
Chorea in Huntington Disease investigators (ARC-HD) per-
formed another study evaluating the safety of converting
from tetrabenazine to deutetrabenazine for the treatment
of chorea. This was a small open-label, single-arm study
that enrolled 37 patients (n=37) from sites in the United
States and Australia. Patients participating in the study
had received therapeutic relief from the doses of tetra-
benazine they were already prescribed. The patients were
then switched to deutetrabenazine therapy overnight and
titration of deutetrabenazine doses occurred weekly after
the first week to optimize control of the chorea. Initially,
the median daily dose of deutetrabenazine was 18mg, and
after adjustments the median dose at week 4 was 30mg and
36mg at week 8. They evaluated changes from baseline in
patient’s Unified Huntington Disease Rating Scale (UHDRS)
total maximal chorea score (TMC) and total motor score
(TMS). Higher scoring indicates more pronounced motor
signs. Safety outcomes were measured as adverse events re-
ported by the patients. Treatment emergent adverse events
(TEAES), include but are not limited to somnolence, falls,
nasopharyngitis, anxiety, diarrhea, constipation, dry
mouth, depression, and irritability. TEAEs occurred in at
least 4% of patients with 54% of patients reporting at least
1 TEAE.3!

The study known as AIM-TD was a double-blind, ran-
domized, placebo-controlled, phase 3 trial aimed at assess-
ing the clinical efficacy, safety, and tolerability of fixed
doses of Deutetrabenazine as a treatment for the involun-
tary movements in patients with tardive dyskinesia. The
involuntary movements seen in tardive dyskinesia may be
more accurately described as chorea, though they also in-
clude stereotypy and/or dystonia.32 AIM-TD was conducted
at various participating centers in the United States and
Europe at 75 centers. Participating patients (n=298) were
randomized (1:1:1:1:1) into 4 groups; patients receiving at
least one dose of the placebo (n=74), patients receiving
12mg per day of deutetrabenazine (n=75), patients receiv-
ing 24mg per day (n=74), and patients receiving 36mg/day
(n=75). The primary endpoint for efficacy was a change in
the Abnormal Involuntary Movement Scale (AIMS) score
from baseline to week 12. The 36mg per day group had
a treatment difference of -1.9 points of the AIMS score
(95%CI, p=0.001), and the 24 mg per day group had a treat-
ment difference of -1.8 points of the AIMS score (p=0.003)
versus the placebo group with a difference of -1.4 points.
Reported incidence of AEs were similar between placebo
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and deutetrabenazine groups. Rates of nervous system ad-
verse events of interest such as akathisia, dyskinesia,
headache, migraine, parkinsonism, sedation, and somno-
lence were recorded. Patients in the 36mg/day group expe-
rienced a proportion of nervous system AEs greater than
the 12mg/day and 24mg/day groups which were more simi-
lar to the placebo rates.33

Tetrabenazine has been shown to improve the symptoms
of chorea associated with HD, but the adverse effects asso-
ciated with tetrabenazine have raised concern amongst pa-
tients and physicians. Adverse events (AE)s include, but are
not limited to, agitation, akathisia, anxiety, coughing, de-
pression, diarrhea, drowsiness/somnolence, falls, fatigue,
insomnia, nausea, parkinsonism, and vomiting. In a ret-
rospective study performed by Claassen et. al. unadjusted
and adjusted analyses showed that deutetrabenazine versus
tetrabenazine was associated with a significantly lower risk
of AEs. The researchers utilized data from the First-HD trial
and the TETRA-HD trial and conducted an indirect treat-
ment comparison of the tolerability of deutetrabenazine
versus tetrabenazine using two anchor-based methods:
Bucher comparison for unadjusted data and matching in-
direct comparison for adjusted data. Deutetrabenazine
demonstrated significantly lower rates for overall AEs and
moderate to severe AEs than tetrabenazine (p<0.001). The
resulting risk for moderate to severe AEs in the unadjusted
(-39.6%, 95% CI: -67.1, -12.2%; p=0.005) and adjusted
(-46%, 95% CI: -79.4, -13.3%; p=0.006) analyses with
deutetrabenazine compared to tetrabenazine. According to
their analyses, overall dose reductions due to AEs occurred
less frequently with deutetrabenazine as compared with
tetrabenazine before and after adjustment for placebo
(p<0.001).34

Rodrigues et. al compared deutetrabenazine to tetra-
benazine indirectly using meta-analytical methods. They
used the results of the TETRA-HD trial and the FIRST-HD
trial, as they considered both studies as methodologically
and clinically similar enough for comparison. Their assess-
ment as to the confidence in the evidence was according
to the Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) Working group guidelines.
The indirect comparison according to GRADE showed low
quality evidence that tetrabenazine and deutetrabenazine
do not differ in their clinical efficacy and safety. They found
that deutetrabenazine appeared significantly less likely to
cause somnolence and depressive symptoms, but they cau-
tioned against extrapolating the results of the indirect com-
parison. No head-to-head randomized blinded trial has
been performed comparing the adverse events related to
deutetrabenazine versus tetrabenazine for the treatment of
HD-related chorea.3>

Claassen et. al gave an expert opinion in a review of clin-
ical trial data on Deutetrabenazine for tardive dyskinesia
and chorea associated with HD. They reviewed the clini-
cal efficacy, safety, and pharmacokinetics in Phase III and
long-term extension studies with an emphasis on the long-
term safety and tolerability of deutetrabenazine. Their re-
view concluded that regardless of disease severity,
deutetrabenazine was tolerated well and effective in long-

term treatment. It highlighted the importance of address-
ing the risk of treatment-emergent depression and suicidal-
ity. Providers need to consider the black box warnings for
AEs such as depression and suicide associated with Vesicu-
lar Monoamine Transporter 2 (VMAT2) inhibitors and need
to be carefully monitored for these symptoms. They con-
cluded that patients with tardive dyskinesia treated with
deutetrabenazine had significant reductions in their tardive
dyskinesia involuntary movement score.30

Deutetrabenazine’ s pharmacologic properties, drug in-
teractions, administration, and efficacy of administration
was reviewed by Richard et al. As was highlighted by several
reviews, they also noted there are still no direct compar-
isons between treatments for tardive dyskinesia. The prob-
lem remains that no direct head-to-head comparisons of
VMAT2 inhibitors such as tetrabenazine and deutetra-
benazine exist. They also conclude both tetrabenazine and
deutetrabenazine administration statistically significantly
improves chorea as compared to placebo and adverse ef-
fects were comparable to placebo.2?

Another review evaluating the clinical efficacy and safety
of a deuterated analog of tetrabenazine in the First-HD
study and ARC-HD study by Bashir et al. found that the re-
sults from both studies demonstrated that oral deutetra-
benazine is generally safe, well-tolerated, and efficacious.25

The main studies investigating deutetrabenazine for the
treatment of chorea are the First-HD clinical trial, the ARC-
HD clinical trial, and the two indirect comparison studies.
The objective of the First-HD clinical trial was to evaluate
deutetrabenazine versus placebo in the treatment of
chorea. The main conclusion that can be drawn from the
FIRST-HD trial is that it showed a statistically significant
improvement in chorea in patients taking deutetrabenazine
versus placebo. The major drawback of this study was the
lack of head-to-head comparisons of treatment-emergent
adverse events of deutetrabenazine to other VMAT2 in-
hibitors for the treatment of chorea in HD. The ARC-HD
clinical trial’s objective was to evaluate the safety and effi-
cacy of conversion from tetrabenazine to deutetrabenazine
in an open-label switch overnight from their current dose
to tetrabenazine to deutetrabenazine. This trial found no
worsening symptoms of HD after the overnight conversion
and found a similar side effect profile for deutetrabenazine
when compared with the First HD.

Indirect comparison studies have resulted in conflicting
conclusions on the safety of deutetrabenazine versus tetra-
benazine. Claassen et al. performed an indirect comparison
study comparing deutetrabenazine with tetrabenazine with
respect to adverse events. The data was sourced from the
First-HD and Tetra-HD trials. They found an overall lower
risk difference for adverse events with deutetrabenazine
and that there was better medication adherence with
deutetrabenazine compared with tetrabenazine. However,
the results of this indirect comparison have come into
question, with concern for lack of clinically meaningful dif-
ference versus statistically significant results. The indirect
comparison meta-analysis performed by Rodrigues et al.
compared the tolerability of deutetrabenazine versus tetra-
benazine for safety and adverse events. Their meta-analysis
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Table 1. Clinical Efficacy and Safety

Author Groups Studied and Intervention Results and Findings Conclusions
(Year)
Frank 99 patients with HD randomized to receive TMC mean scores decreased from Deutetrabenazine
etal deutetrabenazine or placebo in a double blinded baseline to maintenance versus placebo
(2017) study treatment by 4.4 points vs 1.9 resulted in
points with placebo (P<.001). improvement of
First- chorea at 12 week.
HD
Frank 37 patients with chorea associated with HD Deutetrabenazine was generally Chorea scores did not
etal. switched overnight from stable tetrabenazine safe and well tolerated. Chorea worsen after the
(2017) regimen to deutetrabenazine. This was an open- scores maintained at week 1 and overnight switch to
label, single arm study. improved at week 8. deutetrabenazine.
ARC- Adverse events and
HD side effects were like
what was seen in
First-HD

did not demonstrate any differences between the two med-
ications. These authors critique the indirect comparison
study performed by Claassen et al. stating readers should
be aware of the potential for discrepant findings potentially
arising from the rank reversal phenomenon. The meta-
analysis suggests that risk differences increase inter-
pretability, but emphasizes odds ratios are the only statistic
able to guarantee to avoid impossible predicted event rates
when extrapolating the data for the population at large.3”

Given the dearth of current information directly compar-
ing the clinical efficacy and safety of deutetrabenazine ver-
sus other VMAT?2 inhibitors, there is a clear need for direct
head-to-head clinical trials. Several clinical reviews com-
paring the clinical efficacy and safety of deutetrabenazine
versus tetrabenazine as well as an analysis of current lit-
eratushowows the need for direct comparison of the med-
ication.!>37-39 While the pharmacokinetics of deutetra-
benazine give hope for its reduced toxicity, more
information and direct studies are needed to evaluate the
true long-term safety and efficacy of deutetrabenazine ver-
sus other medications.2?

Providers considering prescribing this medication
should make sure to consult the medication label as there
are listed contraindications and warnings for deutetra-
benazine. Contraindications for deutetrabenazine include
suicidality, undertreated or untreated depression, hepatic
impairment, and patients current taking monoamine oxi-
dase inhibitors (MAOI), reserpine, or tetrabenazine. Clini-
cal efficacy and safety, along with comparative studies are
summarized in Tables 1 and 2.

CONCLUSION

Huntington’s disease is a progressively disabling and ul-
timately fatal neurodegenerative disorder with autosomal
dominant inheritance. Characterized by a triad of cognitive,
psychiatric, and motor symptoms that largely increase in
severity as the disease progresses, HD can be significantly
disabling for patients. With no definitive cure available,
treatment is directed at symptomatic management to im-
prove the quality of life. Deutetrabenazine, which recently

received FDA approval for the treatment of HD-associated
chorea, is one such therapy. A VMAT-2 inhibitor consisting
of deuterium substituted for hydrogen at various key posi-
tions in the tetrabenazine molecule results in a longer half-
life and decreased dosing requirements, deutetrabenazine
provides a therapeutic improvement in the severity of
chorea and, subsequently, quality of life. However, there
remains a deficit of knowledge regarding the overall effi-
cacy of deutetrabenazine compared to tetrabenazine. Pre-
liminary meta-analyses of indirect comparison studies have
provided conflicting and inconclusive data, thus necessitat-
ing the need for a direct head-to-head study. Nonetheless,
the development of novel therapeutics such as deutetra-
benazine offers patients an opportunity to enhance their
quality of life by targeting the disruptive motor symptom of
chorea that is characteristic of HD.

Submitted: December 13, 2021 EST, Accepted: January 03, 2022
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Table 2. Comparative Studies

Author (Year)

Groups Studied and
Intervention

Results and Findings

Conclusions

Claassen et al.
2017

Indirect
tolerability
comparison of
Deutetrabenazine
and
Tetrabenazine for
Huntington
disease

Indirect comparison
analysis between Tetra-
HD and First-HD.
Comparison between
deutetrabenazine and
tetrabenazine for patient
outcomes and adverse
events

suspension.

Deutetrabenazine as compared to tetrabenazine
was associated with significantly lower risk of
moderate to severe adverse events (akathisia,
depression, somnolence, insomnia, and
parkinsonism). Deutetrabenazine had
significantly lower rate of dose reduction or

Deutetrabenazine
is more tolerable
than
tetrabenazine for
the treatment of
HD associated
chorea.

Rodrigues et al.
(2017)

Tetrabenazine
Versus
Deutetrabenazine
for Huntington’s
Disease: Twins or
Distant Cousins?

Indirect comparison using
meta analytical methods.
Tetra-HD and First-HD.
Comparison between
deutetrabenazine and
tetrabenazine for efficacy.

Participants from both groups did not differ
significantly on motor scores or adverse events.

Tetrabenazine
and
deutetrabenazine
do not differ in
efficacy in
reducing motor
scores.
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