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Abstract: We sought to review the long-term tolerability of
tetrabenazine (TBZ) and seek determinants of tolerability in the
treatment of hyperkinetic movement disorders. A retrospective
chart review was performed on patients treated with TBZ
between 1997 and 2004. Efficacy of TBZ was assessed by a 1-
to 5-point response scale (1 � marked reduction in abnormal
movements, 5 � worsening). All adverse events (AEs) were
captured according to their relationship with study drug. A total
of 448 patients (42% male) were treated for a variety of
hyperkinesias, including tardive dyskinesia (n � 149), dystonia
(n � 132), chorea (n � 98), tics (n � 92), and myoclonus (n �
19). The mean age at onset of the movement disorder was

43.0 � 24.2 years, with TBZ starting at a mean age of 50.0 �
22.3 years. Patients remained on treatment for a mean of 2.3 �
3.4 years. An efficacy response rating of 1 or 2 was sustained
in the majority of patients between the first and last visit.
Common AEs included drowsiness (25.0%), Parkinsonism
(15.4%), depression (7.6%), and akathisia (7.6%). Comparison
of log-likelihood ratios revealed that age was a reliable predic-
tor of Parkinsonism (P � 0.0001). TBZ is a safe and effective
drug for the long-term treatment of hyperkinetic movement
disorders. © 2006 Movement Disorder Society
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Tetrabenazine (TBZ) acts as an inhibitor of vesicular
monoamine transporter 2 (VMAT2), leading to depletion
of dopamine and other monoamines (norepinephrine and
serotonin) in the central nervous system.1–3 Although in
vitro studies have shown that TBZ blocks dopamine D2
receptors, as suggested by its ability to inhibit [3H]spip-
erone binding to striatal membranes with a Ki of approx-
imately 2.1 � 10�6 M, this affinity is 1,000-fold lower
than its affinity for VMAT2.4,5 Furthermore, TBZ only
weakly inhibits the pharmacologic action of apomor-
phine, a dopamine agonist.6 Therefore, it is unlikely that
the weak D2 receptor antagonism is responsible for TBZ
clinical effects and probably explains the absence of
reports of TBZ-induced tardive dyskinesia (TD).

TBZ ameliorates a variety of involuntary movements,
including chorea,7–13 TD,14–16 tics,17–19 and other hy-
perkinetic movement disorders.12 Two recent double-
blind, placebo-controlled studies confirmed the efficacy
of TBZ in the treatment of chorea associated with Hun-
tington disease (HD).10,11 Although not yet available in
the United States, there is a growing demand for TBZ,
largely because of its demonstrated efficacy and safety.
Whereas adverse events (AEs) associated with TBZ are
similar to those seen with other neuroleptics, including
sedation, Parkinsonism, depression, and akathisia, TBZ
has never been reported to cause TD. This is a major
advantage of TBZ over typical neuroleptics, as up to
25% of those chronically treated with these dopamine
receptor blocking drugs eventually develop TD.20 Even
the newer “atypical” neuroleptics have been reported to
have a risk of TD, and this may increase with more
chronic exposure.21–23

Over a thousand patients suffering from hyperkinetic
movement disorders have been treated with TBZ at the
Baylor College of Medicine Parkinson’s Disease Center
and Movement Disorders Clinic since we received No-
tice of Claimed Investigational Exemption for a New
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Drug (IND) in 1979. In 1997, we described our open-
label experience in 400 patients.7 This study represents
an analysis of longitudinal data focusing on safety of
TBZ in our Clinic between 1997 and 2004.

PATIENTS AND METHODS

All patients included in this study had involuntary
movements that were troublesome or disabling despite
optimal conventional therapy. After signing an informed
consent approved by the Baylor Institutional Review
Board, TBZ was administered following a regimen de-
scribed earlier with an emphasis on tailoring dosage to
the individual’s needs and tolerance.7 Patients were sub-
sequently followed every 3 to 6 months by 1 of 2
experienced movement disorder specialists, at which
time their response was assessed using a 1 to 5 response
rating (1 � marked reduction in abnormal movements,
excellent improvement in function; 2 � moderate reduc-
tion in abnormal movements, very good improvement in
function; 3 � moderate improvement in abnormal move-
ments, only mild or no improvement in function; 4 �
poor or no response; 5 � worsening).7

AEs were captured by an open-ended question at each
visit (“Have you noted any new symptoms since the last
visit?”). This question was followed by specific ques-
tions related to level of alertness, mood, and motor
function. The patients were also examined for any evi-
dence of Parkinsonism and other neurological abnormal-
ities. For each AE, the investigator assigned a level of
relationship to TBZ as probable, possible, or unlikely.
Complete blood counts and liver function tests were
screened at least once a year. For the purpose of this
analysis, patient data were extracted from the outpatient
and hospital records onto Case Report Forms and then
entered into a database. Completeness and accuracy were
verified by the principal investigator during an audit of
25% of the records.

To seek determinants of long-term tolerability, we
separately assessed AEs in a subset of patients (n � 354)

in whom TBZ was initiated between 1997 and 2002 and
excluded those patients who initiated TBZ more recently
(since 2002) and, therefore, had only a short-term fol-
low-up. Sequential logistic regression analysis was per-
formed with SPSS v10 to predict the likelihood of expe-
riencing an AE as outcome, first on the basis of eight
diagnostic and four treatment predictors (Model 1), and
then after addition of age at initial TBZ treatment (Model
2). The diagnostic predictors were the presence or ab-
sence of Parkinsonism, tremor, dystonia, stereotypy, tics,
chorea, myoclonus, and other movement disorders.
Treatment predictors included the initial and last stable
dosages, disease severity, and duration of TBZ treatment.
Each of the seven most common AEs (drowsiness, Par-
kinsonism, depression, akathisia, nausea/vomiting, ner-
vousness/anxiety, and insomnia) were then assessed us-
ing the Hosmer–Lemeshow Goodness-of-Fit Test.24

RESULTS

Between January 1997 and January 2004, a total of
448 patients (42% male) received TBZ for the treatment
of hyperkinetic movement disorders including TD, HD,
and other choreas, Tourette’s syndrome, secondary tics,
dystonia, and myoclonus (Table 1). The majority of
patients had a moderate to severe movement disorder
(Table 2). With the exception of a greater proportion of
males to females with tics (�2 � 0.11; P � 0.0001) and

TABLE 1. Demographic/treatment information

N

Hyperkinetic Movement Disorder

Dyskinesia 149 Dystonia 132 Chorea 98 Tics 92 Myoclonus 19

Mean
(SE) Range

Mean
(SE) Range

Mean
(SE) Range

Mean
(SE) Range

Mean
(SE) Range

Age, years
Symptom onset 59.8 (1.2) 2.8–82.7 44.6 (1.8) 0.2–78.7 45.7 (2.0) 0.1–78.4 12.9 (1.6) 2.0–65.8 47.4 (5.3) 1.2–82.2
Initial tetrabenazine

treatment 65.0 (1.1) 29.2–86.4 53.1 (1.7) 5.6–87.6 52.6 (1.9) 3.0–80.2 24.1 (1.7) 8.2–72.2 49.3 (5.3) 4.3–82.6
Duration, years

Initial symptom 5.2 (0.6) 0.0–46.4 8.5 (0.9) 0.2–57.5 7.0 (0.7) 0.0–37.2 11.3 (1.3) 0.1–64.3 1.9 (0.5) 0.1–7.5
Tetrabenazine treatment 2.5 (0.2) 0.3–11.3 3.0 (0.4) 0.3–21.6 2.1 (0.2) 0.3–11.1 1.6 (0.3) 0.3–20.4 1.7 (0.8) 0.3–9.0

TABLE 2. Disease severity by diagnosis

Indication N

Baseline Severity (Prior to TBZ Treatment)

Mild
(%)

Moderate
(%)

Severe
(%)

Disabling
(%)

Dyskinesia 149 1.3 40.3 50.3 8.1
Dystonia 132 0.0 37.4 45.8 16.8
Chorea 98 0.0 40.8 46.9 12.2
Tics 92 1.1 47.8 46.7 4.3
Myoclonus 19 5.3 52.6 26.3 15.8

TBZ, tetrabenazine.
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a greater proportion of females to males with TD (�2 �
0.08; P � 0.0001), there was an equal sex distribution
across the five hyperkinetic movement disorder catego-
ries. The mean age at onset of the movement disorder
was 43.0 � 24.2 years (range, 0.1–82.7 years). TBZ was
started at a mean age of 50.0 � 22.3 years (range,
3.0–87.6 years), and the treatment was maintained for a
mean of 2.3 � 3.4 years (up to 21.6 years). At the last
visit, the mean daily dose was 60.4 � 35.7 mg. In most
cases, patients were treated with 50 to 75 mg of TBZ per
day; 18.2% of patients required doses greater than 75
mg/day (range, 12.5–300 mg/day). As of January 2004, a
majority of patients with either TD (60.4%) or chorea
(63.3%) remained on TBZ treatment. A smaller propor-
tion of patients with dystonia (43.9%), tics (48.9%), and
myoclonus (52.6%) continued treatment with TBZ.

Most patients improved with TBZ and response rates
did not vary over time across the five hyperkinetic move-
ment disorders (Fig. 1). The percentage of patients pre-
senting with a response rating of 1 or 2 was virtually
identical at the first and last visit (TD � 83.5%, 85.7%;
chorea � 84.4%, 81.4%; tics � 76.7%, 77.8%; myoclo-
nus � 76.5%, 71.4%; and dystonia � 67.2%, 69.5%)
with TD and chorea being most responsive to the effects
of TBZ. Of the 190 patients in whom TBZ therapy was
temporarily suspended (2–3 days) to determine whether
the patient’s underlying hyperkinetic movement disorder

had spontaneously improved, 69.5% experienced re-
bound worsening (�2 � 0.12; P � 0.0001).

Safety

The most frequently reported AEs (Table 3) were
drowsiness (25.0%) and Parkinsonism (15.4%), followed
by depression (7.6%) and akathisia (7.6%). Less com-
mon AEs included nausea/vomiting, nervousness/anxi-
ety, and insomnia. All AEs were dose-related and abated
when dosage was reduced. In some cases, the patients
were willing to tolerate the AEs, including Parkinsonism,
although amantadine, levodopa, or dopamine agonists
were sometimes used to treat the parkinsonian symptoms
with variable success. No patient experienced TD, de-
spite up to 21 years of exposure in some cases. Of the
varied reasons for treatment discontinuation, intolerabil-
ity of AEs (17.0%), lack of efficacy (8.5%), and travel/
financial difficulties (7.6%) were predominant.

There was no significant difference in the profile of
AEs experience by the cohort of 354 patients: drowsiness
(25.1%), Parkinsonism (17.2%), depression (7.9%), and
akathisia (6.8%). For each of the seven most common
AEs, the Hosmer–Lemeshow Goodness-of-Fit Test re-
vealed a good model fit on the basis of the eight diag-
nostic and four treatment predictors alone, as well as
after the addition of age into the model. Comparison of
log-likelihood ratios for models with and without age
showed that age is a reliable predictor of Parkinsonism as
an AE (�2(1) � 18.89; P � 0.0001).

DISCUSSION

This analysis of 448 patients with moderate to severe
hyperkinetic movement disorders treated with TBZ, at a
mean daily dose of 60.4 � 35.7 mg, for up to 21.6 years
(mean, 2.3 � 3.4 years) provides evidence that the drug
is safe and well-tolerated. Whereas this is not an efficacy

FIG. 1. Efficacy response at initial and last visit by indication. 1 �
marked reduction in abnormal movements, excellent improvement in
function; 2 � moderate reduction in abnormal movements, very good
improvement in function; 3 � moderate improvement in abnormal
movements, only mild or no improvement in function; 4 � poor or no
response; 5 � worsening. TD, tardive dyskinesia.

TABLE 3. Adverse event profile

Adverse eventa

Number of
adverse events

(N � 441)

Number of
patients

(N � 448)

n % n %

Drowsiness 114 25.9 112 25.0
Parkinsonism 71 16.1 69 15.4
Depression 35 7.9 34 7.6
Akathisia 34 7.7 34 7.6
Nausea/Vomiting 26 5.9 25 5.6
Nervousness/Anxiety 23 5.2 23 5.1
Insomnia 22 5.0 22 4.9
Salivation 12 2.7 12 2.7
Dizziness 11 2.5 11 2.5
None reported — — 207 46.2

aIncidence of reported adverse event � 2.5%
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trial, patients with TD and chorea appear to respond
slightly better than those with tics, myoclonus, or dysto-
nia, although not to a statistically significant degree. As
noted by others,25,26 the high response rate of TBZ has
been sustained over the duration of treatment, which for
some patients has exceeded 2 decades. In most patients
in whom TBZ was discontinued, the involuntary move-
ment returned and again improved when TBZ was rein-
stated. This study extends our observations of the effects
of TBZ in over thousand patients treated at Baylor Col-
lege of Medicine since 1979.

Consistent with other reports, drowsiness, Parkinson-
ism, depression, and akathisia were the most common
side effects noted in our patients.9,11,12,27 No patient in
our cohort experienced TD. All side effects improved
with dosage adjustment and were minimized by a slow
titration. The dose-dependent nature of side effects is an
important point to keep in mind when discussing the AE
profile of TBZ.7,26 As an example of short-term tolera-
bility, Kidd and McLellan described an overdose in a
27-year-old woman without any significant sequelae, ex-
cept for sedation, after taking approximately 1 gram of
TBZ.28 On the other hand, potentially serious side effects
of TBZ described in the literature include severe hyper-
thermia,29 neuroleptic malignant syndrome,30–33 acute
dystonic reaction,34 pneumonia,35,36 dysphagia,7,37 and
suicide.38 With regard to determinants of tolerability, we
find that older patients are more prone to develop Par-
kinsonism. This finding suggests that there is an under-
lying age-related dopamine deficiency that becomes clin-
ically manifest with the use of TBZ. No other predictors
of AEs were statistically significant.

Of the various movement disorders, TBZ has been
most extensively studied in chorea. We demonstrated the
efficacy of TBZ in chorea associated with HD in a
single-blind study of 19 patients, based on blinded rating
of videos using a modified Abnormal Involuntary Move-
ment Scale.8 Additional analysis of TBZ usage in our
Clinic between 1997 and 2004, showed that over 80% of
patients experienced a complete or marked amelioration
of chorea.39 The Huntington Study Group recently com-
pleted a Phase III study assessing the safety, efficacy,
and dose-tolerability of TBZ for ameliorating chorea in
patients with HD (TETRA-HD).11 A total of 84 patients
were randomly assigned to placebo (n � 30) or TBZ
(n � 54) up to 100 mg/day for 12 weeks. Based on the
chorea score of the Unified Huntington Disease Rating
Scale (UHDRS), TBZ was found to significantly reduce
chorea. Likewise, the Clinical Global Impression of
Change improved significantly more in patients treated
with TBZ when compared to placebo. In another study,
30 HD subjects with a clinical response to TBZ were

randomly assigned into three groups: 12 subjects stopped
TBZ on day 1 (group 1, withdrawal), 12 on day 3 (group
2, partial withdrawal), and 6 subjects continued on TBZ
(group 3, nonwithdrawal).10 Subjects were withdrawn in
a double-blind manner by replacing TBZ with identically
appearing placebo tablets. The primary outcome measure
was the difference between the day 1 UHDRS chorea
score and the chorea score at day 3. Adjusted mean
chorea scores for subjects withdrawn on day 1 increased
by 5.3 units, while those remaining on TBZ increased by
3.0 units (P � 0.0773). Although the investigators
showed only a trend toward a statistically significant
difference in the primary outcome measure, a post hoc
analysis showed a positive linear trend for re-emergent
chorea (P � 0.0486). For these reasons, we believe TBZ
to be the most appropriate first-line treatment for chorea;
approval by the Food and Drug Administration is ex-
pected in the near future.

The most important limitations of our study relate to
the retrospective and open-label nature. Nevertheless, as
this is not an efficacy study, we believe that the conclu-
sions from our data analysis are justified40,41 and provide
important information about the long-term tolerability of
TBZ. Because all our patients before starting TBZ had
troublesome and often disabling symptoms, it would
have been problematic to conduct a study comparing
patients treated with TBZ with those without TBZ ther-
apy. Some clinicians have, in fact, argued that open trials
more accurately reflect clinical practice than the usual
short-term, double-blind, placebo-controlled trials.42

Furthermore, TBZ has already proven effective in sev-
eral double-blind, controlled studies in a variety of
movement disorders.11,35,36,43–46 Despite the limitation of
a retrospective study, we believe that our data support the
conclusion that TBZ is safe, well-tolerated, and effective
in the chronic treatment of hyperkinetic movement
disorders.
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