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Background: Thetreatment of Tourette’s
disorder with classical neurolepticsis limited
by their side effects. Risperidone is a new effica-
cious antipsychotic with alow/propensity for
extrapyramidal side effects. To establish
risperidone’s therapeutic potential in Tourette's
disorder, we studied the safety and efficacy.of
risperidone in comparison with pimozide in pa-
tients with Tourette's disorder diagnosed accord-
ing to DSM-I11-R.

Method: In a 12-week, multicenter, double-
blind, parallel-group study, 26 patients were
treated with risperidone (mean daily dose =
3.8 mg), and 24 patients were treated with
pimozide (mean daily dose = 2.9 mg).

Results: There was significant improvement
of tics with respect to the Tourette’s Symptom
Severity Scale (TSSS) for both groups. Forty-one
patients completed the study. At endpoint, 54%
(14/26) of the risperidone patients and 38% (9/24)
of the pimozide patients had only very mild or
no symptoms on the global severity rating of the
TSSS. Both treatment groups had improved sig-
nificantly at endpoint in regard to Global Assess-
ment of Functioning and Clinical Global Impres-
sions scale outcomes. Symptoms of anxiety and
depressive mood improved significantly from
baseline in both groups. Obsessive-compulsive
behavior improvement reached significance only
in the risperidone group. Although the severity
of extrapyramidal side effects was low in both
groups, fewer patients in the risperidone group
reported extrapyramidal side effects (N = 4) com-
pared with the pimozide group (N = 8). Depres-
sion, fatigue, and somnolence were reported as
the most prominent side effects in both treatment
groups.

Conclusion: Both drugs were efficacious and
well tolerated in patients with Tourette's disorder.
Risperidone may become the first-line drug in the
treatment of Tourette's disorder owing to amore
favorable efficacy and tolerability profile.
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T ourette's disorder is a neuropsychiatric disorder
characterized by multiple motor and vocal tics
with onset before the age of 18 years. Tics are often
associated with obsessive-compulsive symptoms, symp-
toms of ‘attention-deficit/hyperactivity disorder (ADHD),
and emotional features such as anxiety and mood distur-
bances.? ‘Tic suppression is most readily achieved with
neuroleptics, with haloperidol and pimozide being the 2
most widely used compounds. The use of these drugs is
restricted by theiracute side effects such as sedation, cog-
nitive impairment, and‘extrapyramidal symptoms (EPS).?
Moreover, long-term treatment with conventional neuro-
leptics can lead to the serious complication of tardive
dyskinesia.* Although the tics may be the most striking
feature of Tourette's disorder, patients often experience
the psychiatric comorbidity as even-more disabling.
When concurrent ADHD is prominent, .clonidine or
methylphenidate can be the initial treatment:® The often-
encountered obsessive-compulsive behaviorin Tourette's
disorder patients, such as repetitive counting,-ordering,
and touching, may require serotonin reuptake inhibitors.?
Antidepressants can be prescribed for concurrent anxiety
and depression. Thus, depending on the target symptoms,
patients may sometimes require a combination treatment
of various drugs.

The new, atypical antipsychotics have different phar-
macol ogic profiles compared with conventional neurolep-
tics, are efficacious in positive and negative symptoms
and in cognitive dysfunction in schizophrenia, and, most
importantly, induce fewer EPS.° Theoretically, they could
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therefore offer new possibilities in the treatment of Tou-
rette's disorder. Recently, several atypical antipsychotics
have been introduced.

One such antipsychoatic, the benzisoxazole derivative
risperidone, has potent serotonin 5-HT,, and dopamine D,
receptor antagonistic properties. It aso binds less potently
to a,;- and a.,-adrenergic receptors and the histamine H, re-
ceptor.” The drug has been shown to be an effective anti-
psychotic, with reported alleviation of negative symptoms
and fewer EPS compared with conventiona neuroleptics
in the treatment of patients with schizophrenia.®® In addi-
tion, preliminary-studies suggest risperidone’s efficacy in
affective illness and-absessive-compulsive disorders.’***

In aprevious, open-tabel study,*? we examined the pos-
sibilities for risperidone in the treatment of 11 Tourette's
disorder patients. The drug was efficacious and well toler-
ated, and no EPS were reparted.-Since then, severa stud-
ieshavereported favorable findingsfor risperidonein Tou-
rette's disorder patients, although EPS were reported in
some.® ™ These studies comprised case reports and open-
label studies that did not compare risperidoneto a known
anti-Tourette's medication. We, therefore;l undertook a
study to compare the efficacy and safety of risperidane with
the commonly used first-line drug pimozide-in a double-
blind, randomized, parallel-group study for 12'weeksin50
patients aged 10 years or older. Pimozide was usedfor com-
parison since this drug may be superior to haloperidal for
controlling Tourette's disorder symptoms and it induees
fewer EPS than hal operidol.*® We hypothesi zed that risper-
idone would be as effective as the dopamine antagonist pi-
mozide for the treatment of ticsin Tourette’'sdisorder. Pref-
erence for either one of the 2 compounds could then be
based on the differencesin side effect profile, with risperi-
done likely to have fewer EPS in comparison with pimo-
zide. We further evaluated the effect of risperidone and pi-
mozide on associated obsessive-compul sive symptoms and
on anxiety and mood disturbances.

METHOD

The study included patients 10 to 65 years of agewith a
primary diagnosis of Tourette's disorder according to
DSM-I11-R.*" Subjects were recruited at 12 neurologic and
psychiatric outpatient clinicsin Belgium, the Netherlands,
and South Africa. Each patient or his or her legal guardian
gave written informed consent. The trial was approved
by the local ethical committees and was performed in
accordance with the Declaration of Helsinki. The study
was designed as a multicenter, double-blind, randomized,
parallel-group study.

Patients were screened with regard to their demo-
graphic characteristics and their medical and psychiatric
history. Electrocardiograms (ECGs) and blood and urine
samples were collected for safety screens. Motor and vo-
cal tics were assessed using the Tourette’s Syndrome Se-
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verity Scale (TSSS),*® and the Clinical Global Impres-
sions (CGl) and Patient Globa Impressions (PGI)
scales.’ The TSSS rates the frequency and disruption of
tic behavior on 5 factors, yielding atotal scorefrom0to 9
and aglobal severity rating from 0 to 6. The inclusion cri-
teria were a minimum severity of moderate on the TSSS
(3 ona6-point scale) and a score of at least moderately ill
on the CGI-Severity of IlIness scale (3 on a6-point scale).
After awashout period of 1 to 5 weeks, a baseline assess-
ment on the efficacy parameters was performed. The
minimum washout period for depot medication was 1
treatment cycle, and the washout period was 2 weeks for
oral antipsychotics and antidepressants, with the excep-
tion of fluoxetine, which was to be discontinued at least 5
weeks prior to randomization.

To evauate the safety of both risperidone and pimo-
zide and to compare the effectiveness of both treatments,
patients were evaluated at baseline (i.e., after washout pe-
riod); at 1, 2, 4, and 8 weeks after baseline; and at trial ter-
mination. At the beginning of the study and during follow-
up visits, motor and vocal tics were evaluated on the
TSSS, and during each visit, a CGl and PGI were scored.
EPS were assessed at each visit using the Extrapyramidal
Symptom Rating Scale (ESRS).?° This scale consists of
a questionnaire and a behavioral scale (including a
parkinsonism factor, a dystonia factor, and a dyskinesia
factor) and aclinical global impression scale of overall se-
verity of parkinsonism and dyskinesia. The obsessive-
compulsive symptoms were assessed at baseline and at
termination, using the Yale-Brown Obsessive Compulsive
Scale (Y-BOCS),# aclinician-rated 10-item scale (from O
to 40). The Y-BOCS measures the presence and severity
of obsessions.and compulsions along the dimensions of
time, interference, distress, resistance, and control. Anxi-
ety and depressed mood symptoms were determined on
the Hamilton ‘RatingScale for Anxiety (HAM-A)# at
baseline and at endpoint: The Global Assessment of Func-
tioning (GAF)* was used-to evaluate changes in social
and occupational functioning.”Physical and neurologic ex-
aminations were performed at baseline and at termination.
Vital signs, body weight, ECGs, ‘and~blood and urine
samples were taken at selection and at termination. Ad-
verse events and any concomitant medications were re-
corded throughout the study.

Patients eligiblefor thetrial were assigned toeither ris-
peridone or pimozide according to a computer-generated
randomization code. A fixed-dose titration regimen for the
first week of treatment (risperidone from 0.5 to 2 mg/day
and pimozide from 1 to 2 mg/day) was followed by aflex-
ible dosing period of 7 weeks. When necessary, a maxi-
mum dose of 6 mg/day was allowed for both drugs at the
end of the 7-week period, with maximum increments of
1 mg/week. The dose preferably remained constant for the
last 4 weeks of the trial. However, it was permissible to
reduce the dose at any time to a minimum of 1 mg/day.
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Table 1. Demographic Data and Clinical Characteristics
of 50 Patients With Tourette’s Disorder

Risperidone Pimozide

Variable (N =26) (N=24)
Sex

Male 23 21

Female 3 3
Age y

Median 20.0 235

Range 11-50 1145
Age at onset, y

Median 8.0 8.5

Range 5-16 3-13
Psychiatric comerbidity

Obsessive-compulsive behavior 9 14

Generalized anxiety. disorder 1 2

Attention-deficit/hyperactivity 1 1

disorder

Risperidone and pimozide ‘were presented in identical
capsules containing 0.5 or 1 mg-isperidone, or 1 mg pi-
mozide. Capsules were administered once daily in the
evening. No other psychotropic medications, including
antipsychotics and antidepressants, were permitted within
2 weeks prior to and during the study. Antiparkinsonian
medication and benzodiazepines were discontinued dur-
ing the washout period and when possible were limited
during the treatment period.

For statistical analysis, an intention-to-treat-analysis
was performed. All statistical tests were interpreted-at the
5% significance level (2-tailed). Baseline characteristics
were compared using the Mann-Whitney U test for ordi-
nal data and the Fisher exact test for nominal data
Between-treatment differences were compared at end-
point (carrying forward the last observation when needed)
and at other timepoints when appropriate. For all efficacy
parameters, within-group comparisons were performed
using the Wilcoxon matched pairs signed rank test and the
Friedman test. Between-group comparisons were per-
formed using van Elteren and analysis of covariance
(ANCOVA) tests. ESRS items were compared at each
timepoint using the van Elteren test to examine the differ-
ence between the treatment groups. In addition, the analy-
siswas stratified by age (17 years or younger vs. 18 years
or older) to investigate the possible effect of age on effi-
cacy and safety parameters.

RESULTS

Fifty patients, 11 to 50 years of age, met the study cri-
teria. Of these, 26 patients received risperidone, 24 pa-
tients pimozide. The median age at onset was 8.0 yearsin
the risperidone group and 8.5 years in the pimozide
group. Obsessive-compulsive symptoms were present in
9 patientsin the risperidone-treated group and in 14 in the
pimozide-treated group. One patient in the risperidone
group and 2 in the pimozide group had generalized anxi-
ety disorder. Two subjects, 1 in each group, had ADHD.
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In general, the 2 groups were comparable at baseline, a-
though it was noted that the pimozide group had more
patients with obsessive-compulsive symptoms. Demo-
graphic data are summarized in Table 1. Forty-one pa-
tients completed the study. Five patientsin the risperidone
group (4 owing to adverse events, 1 owing to insufficient
response) and 4 in the pimozide group (2 owing to ad-
verse events, 1 owing to noncompliance, and 1 lost to
follow-up) discontinued before completion. At endpoint,
the mean dose of risperidone was 3.8 mg/day (range, 0.5—
6 mg/day), and the mean dose of pimozide was 2.9 mg/
day (range, 1-6 mg/day).

The outcome measurements for the tics, anxiety, and
obsessive-compulsive symptoms are displayed in Table 2.
Both treatments were associated with significant im-
provement of tics on the TSSS (p <.001). Moreover,
scores on the Global Severity Rating Scale of the TSSS
showed substantial improvement with only very mild or
no symptoms in 54% (14/26) of the risperidone patients
and 38% (9/24) of the pimozide patients (at baseline, pa-
tients with no or only mild symptoms had been excluded).
No significant differences were found between the 2 treat-
ment groupsin regard to improvement on the TSSS. Simi-
larly, improvement on the CGI was significant in both
groups (p < .05), with no significant difference between
the 2 treatments. At endpoint 65% (N = 32) of patientsin
both groups were much or very much improved as com-
pared with baseline. One patient in the risperidone group,
who withdrew after 2 weeks because of inefficacy and ad-
verse.events, had a worsening of his tics. The PGI find-
ings were.in agreement with the CGI findings, showing
15 patients.in each group being much or very much im-
proved from_baseline, without significant difference be-
tween risperidone and pimozide treatment.

At baseling; the risperidone group had a smaller num-
ber of patients” with”obsessive-compulsive symptoms
(N =9, 35%, for risperidone vs. N = 14, 58%, for pimo-
zide) and alower mean score on'the Y-BOCS (8.8 for ris-
peridone vs. 13.5 for pimozide) as.compared with the pi-
mozide group. These differences, however, were not
statistically significant. At endpoint; ‘the mean change
from baseline in Y-BOCS scores reached statistical sig-
nificance for the risperidone group (—3.1, p <~.05), but did
not for the pimozide group (5.2, p < .10), and the global
severity score of the Y-BOCS had improved significantly
for both treatment groups. No significant differences were
detected between the treatment groups for the total
change in Y-BOCS scores from baseline to endpoint.

The HAM-A total score decreased significantly within
each treatment group, but no significant difference was
detected between the groups. Social and occupational
functioning, as assessed by the GAF, showed a significant
improvement from baseline to endpoint for both treatment
groups and no significant difference between the 2 treat-
ment groups at endpoint.
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Table 2. Efficacy of Risperidone and Pimozide in 50 Patients With Tourette’s Disorder*

Risperidone Shift From Pimozide Shift From Differencein
(N =26) Baseline to (N=24) Baseline to Mean Shifts
Scale Baseline Endpoint Baseline Endpoint [95% ClI]
TSSS
Global impression score 37 X 3.8 —1.7%**x  _0.1[-0.9,0.7]
Total score 4.3 —2.4bx % 4.3 —23%*x  _02[-1.1,0.8]
Patients with no or 0 14 (54) 0 9(38)
only mild symptoms (%)
CGl
Mean score 35 —1.6% 37 —1.8Px%x 0.1[-0.5,0.8]
Patients much or 17 (65) 15 (63)
very much improved (%)
PG|
Patients much or 15 (58) 15 (63)
very'much improved (%)
HAM-A
Total anxiety mean score 0.6 —0. 20k xx 0.6 —0.2% -0.1[-0.3,0.2]
Somatic anxiety:-factor 0.3 —0.20* 0.3 -0.1 -0.1[-0.3,0.1]
mean score
Psychic anxiety factor 0.8 —0.3Px 1.0 —0.3% 0.0[-0.3,0.3]
mean score
Y-BOCS
Obsession mean score 3.8 -1.6 5.9 -3.0 1.4[-2.0,4.8]
Compulsion mean score 47 —1.5% 75 —2.20% 0.7[-1.7,3.1]
Total score 8.8 3.1 135 -5.2 2.1[-3.3,74]
GAF
Mean score 715 +6.10 65.6 +9,20 -3.1[-13.3,7.0]

#Abbreviations: CGI = Clinica Global Impressions scale, Cl = confidence interval, GAF = Global Assessment of
Functioning, HAM-A = Hamilton Rating Scale for Anxiety, PGl = Patient Global Impressions scale, TSSS = Tourette
Symptom Severity Scale, Y-BOCS = Yale-Brown Obsessive Compulsive Scale.

PRepresents a significant change from baseline-For TSSS and CGl, Friedman test was used; for HAM-A, Y-BOCS, and

GAF, Wilcoxon test was used.
*p<.05. ** p<.01. ***p < .001.

When stratified by age, the 2 treatment groups younger
than 18 years of age had consistently better scores at base-
line and at endpoint for efficacy parameters. However,
with respect to efficacy, these scores were not statistically
significantly lower than those for the adult groups. Within
the age groups, no significant differences were seen be-
tween the pimozide and the risperidone groups. In addi-
tion, the shifts at endpoint versus baseline were compa-
rable between the age groups, as well as between the
risperidone and pimozide group.

The number of patients reporting EPS spontaneously
as an adverse event was lower in the risperidone group
(N =4) than in the pimozide group (N =8). No statisti-
caly significant differences in ESRS scores were found
between treatment groups. For both the risperidone- and
pimozide-treated groups, ESRS scores were low at base-
line (3.5 and 4.0, respectively) and showed no significant
changes at endpoint (3.5 and 3.9, respectively). Of the
other adverse events, only insomnia and injuries differed
significantly between the 2 groups, both being more fre-
quent in the pimozide group. None of the injuries (eye
trauma, muscle injury, fall, bite, lymph node biopsy, and
an accident) was considered to be related to the trial medi-
cation. In both treatment groups, the most frequent ad-
verse events were somnolence, fatigue, and depression
(Table 3). The increase in mean body weight was statisti-
caly significant in both groups, but did not differ between
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the 2 treatment groups, with a mean weight gain of 3.9 kg
(range, 3.0-4.9 kg) in the risperidone group (N = 22) and
2.9 kg(range, 1.8-4.1kg) in the pimozide group (N = 20).
However, when stratified by age, the risperidone group
under-18 years-of age had more weight gain than the
group 18Yyears of.age and older (4.5 kg vs. 3.5 kg, respec-
tively), whereas the'weight gain in the pimozide group
was comparable’in patients under 18 years of age (2.7 kg)
and 18 years of age andalder. (3.1 kg). The differences be-
tween risperidone and pimozide'were not statistically sig-
nificant in either age group. In regard to ECG and labora-
tory parameters, no clinically relevant differences were
detected. There were no clinically significant changes in
blood pressure or heart rate. Thus, except forweight gain,
the safety profiles for the younger and Older treatment
groups were comparable.

DISCUSSION

The major finding of this study isthat risperidoneis at
least as effective as pimozide in the treatment of Tou-
rette’s disorder. In addition, we found that both treatments
had a similar effect on comorbid symptoms. The inci-
dence of EPS was low in both groups. Akathisia, bother-
some especialy in hyperkinetic Tourette's disorder pa-
tients, was reported less often in the risperidone group.
The side effect profiles were similar, with alow incidence
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Table 3. Safety and Tolerability of Risperidone and Pimozide
in 50 Patients With Tourette’s Disorder®

Risperidone (N = 26)

Pimozide (N = 24)

Mean Mean
Variable N Increase, kg N Increase, kg
Anti-EPS medication 1° 2¢
Patients with EPS-like 4 8
adverse events
Adverse events
Somnolence 12 10
Fatigue 10 9
Depression 8 6
Insomnia 1 7*
Injuries 1 6*
Headache 5 2
Hyperkinesia 2 5
Vital signs NS NS
ECG NS NS
Body weight
All patients 22 3.9%** 20 2.9%x*
<18 years 10 4.5x* 7 2.7
= 18 years 12 3% A 13 3.1x**

#Abbreviations: ECG = electrocardiogram, EPS= extrapyramidal
symptoms, NS = not significant.

bPatient stopped medication during trial.

“One patient started medication during trial.

*p<.05.**p<.01. ***p < .001 (Wilcoxon matched pairs
signed rank test).

in both groups and with sedation and depression-as the
main adverse events. The findings for efficacy and safety.
were comparable for children and adults.

Our results confirm earlier uncontrolled reports on'the
beneficial use of risperidone in children, adolescents, and
adults with tics. Lombroso et al.* reported a statistically
significant reduction in tic scores in children and adoles-
cents, ranging from a 26% to 66% reduction as compared
with baseline. The most common side effects were som-
nolence and fatigue. During the 11 weeks of treatment, 1
patient developed an acute dystonic reaction after the ris-
peridone dosage had been rapidly increased. Bruun and
Budman® treated 38 patients with Tourette’s disorder
aged 8 to 53 years with risperidone in an open-label study
for 4 weeks. Twenty-two patients improved while taking
risperidone. Eight patients dropped out because of side ef-
fects such as light-headedness and sedation. Despite the
conservative titration scheme in that study, 6 subjects ex-
perienced EPS, including akathisia and severe dystonia.
These findings underline the need to start low and in-
crease the dosing slowly.

In the present study, the response of the comorbid psy-
chiatric disorder was evaluated. Both groups displayed a
significant improvement of anxiety and mood disturbances
aswell associa and occupational functioning. In addition,
the 23 patients with obsessive-compulsive symptoms
showed improvement in both treatment regimens accord-
ing to the Y-BOCS. However, the change from baseline
was only significant for the risperidone group. Three other
studies®™® have reported a favorable response to risperi-
done in Tourette's disorder patients with obsessive-
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compulsive symptoms; however, none of them evaluated
these alterations systematically. Thus, risperidone appears
to have a positive effect on obsessive-compulsive symp-
tomsin patients with Tourette's disorder. Whether thisim-
provement can be sustained requires further study.

The average dosing of risperidone in our study
(3.8 mg/day) seems high since, in our experience, 1 to 2
mg/day of risperidone often suffices for long-term treat-
ment. This higher dosing may have influenced the rate of
reported EPS. In addition, the first-week dose titration
schedule for risperidone may have been too rapid. The
slight decrease in standing blood pressure and concomi-
tant increase in heart rate in some patients using risperi-
done were not clinically relevant, but they suggest that a
more cautious dosing strategy for risperidone is war-
ranted. No ECG changes were found in either the risperi-
done or the pimozide treatment group. Weight gain war-
rants specia clinical attention whenever treatment with
antipsychotics is initiated, especialy in young patients
and when atypical antipsychotics are involved.? In our
study, weight gain was seen predominantly in the risperi-
done group of patients younger than 18 years. The low in-
cidence of insomnia in the risperidone group compared
with that in the pimozide group and the elimination half-
life of 20 hours of the active fraction of risperidone (i.e.,
risperidone plus the active metabolite, 9-OH-risperidone)
suggest that risperidone can be given in once-a-day dos-
ing, preferably at night. We evaluated neither subjective
nor ‘cognitive changes induced by the neuroleptics and
may therefore have missed some differentiating effects,
both positive and negative, between risperidone and
pimozide. Given many patients’ lifelong need for medica-
tion, “longitudinal studies are warranted to evaluate
risperidone’s optimal dosing, efficacy, and tolerability in
long-term treatment.of Tourette’s disorder.

Theimprovement of ticsin the patients treated with the
reference drug pimozideis.in accordance with other phar-
macol ogic studies of classical neuroleptics.2** The benefi-
cial effect of pimozide in this study further supports the
purported role of the D, receptor inithe pathophysiology
of Tourette'sdisorder and in the tic suppression mechanism
of antipsychotic drugs. In this respect, hypersensitivity of
dopamine receptors, aswell as dysregulationin presynap-
tic dopamine function in the striatum, has been proposed
as an underlying mechanism for tic disorders.”® However,
dopaminergic activity is modulated by other neurotrans-
mitter systems, e.g., the serotonergic projections from the
raphe nuclei®” and the noradrenergic projections from the
locus ceruleus.”® This modulation may be reflected clini-
cally by the fact that SSRI's can worsen tics® and that clo-
nidine, a presynaptic o, receptor agonist, reduces tics.*

The interaction with other neurotransmitter systemsis
of special interest when one looks at the response of Tou-
rette’s disorder to the atypical antipsychotics with their
different receptor binding profiles. For example, cloza-
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pine, which has avery broad receptor binding profile with
only low D, affinity, was not effective in the treatment of
ticsin 7 patientsin adouble-blind crossover study.® Inter-
estingly, with low doses of clozapine, tic symptoms even
worsened. On the other hand, the substituted benzamides
sulpiride and remoxipride have been shown to be effec-
tive tic suppressors.*** However, these agents exert their
action through selective D,/D, antagonism. Risperidoneis
characterized by a high affinity for 5-HT,, receptors, a
moderately high affinity for D, receptors, and consider-
able affinity_for o,- and o.,-adrenoceptors.®® The high af-
finity for 5-HTs receptors relative to D, receptors has
been hypothesized to be an essential feature for the thera-
peutic response of negative symptoms and the low EPS
liability of risperidone~and other atypical antipsy-
chotics.*¢ Therefore, the potent 5-HT,, antagonistic ac-
tion of risperidone may also have'contributed to the favor-
able EPS profile found for risperidone in this study.
Modulation of serotonergic neurotransmission may take
place not only through blockade of ‘postsynaptic 5-HT,,
receptors, since in preclinical studies risperidone also
enhanced 5-HT availability in the frontal cortex.’’*®
Therefore, in addition to the 5-HT, receptor blockade, an
increased cortical output of 5-HT acting on‘other‘postsyn-
aptic 5-HT receptors may have supported” the-drug's
effects on psychiatric symptoms in this study, given the
involvement of the serotonergic system in obsessive-
compulsive disorder, anxiety, and depression. New selec-
tive 5-HT agents now provide the means to further study
these interesting issues in Tourette's disorder. Tic sup-
pression of atypical antipsychotics, at least for risperi-
done, could be, in part, attributed to the drug’s noradren-
ergic affinity; consider, for example, clonidine's efficacy
in Tourette's disorder. However, it should also be noted
that the doses of risperidone in the range used in this
study (0.5-6 mg/day) are expected to yield both a high
5-HT,, receptor occupancy and amoderate-to-high D, re-
ceptor occupancy.® Hence, a plausible conclusion is that,
whereas combined 5-HT,/D, antagonism underlies
risperidone’s atypical action profile, dopamine D, recep-
tor blockade per se accounts for the observed efficacy of
risperidone in tic suppression.

The low EPS liability of risperidone may enable the
clinician to better titrate risperidone to achieve beneficial
effects on the Tourette’s disorder symptoms without inad-
vertently creating undesirable motor side effects. As in
long-term treatment for schizophrenic patients,* fewer
acute EPS may very well mean less tardive dyskinesia
in Tourette's disorder patients. This possibility further
prompts the preference for risperidone over classical
neuroleptics in the long-term treatment of Tourette's dis-
order.

In conclusion, the atypical antipsychotic risperidone
was as efficacious and as well tolerated as the conven-
tional antipsychotic pimozide in the treatment of both
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young and adult patients with Tourette's disorder, and ris-
peridone and pimozide had an equal effect on comorbid
symptoms. The reported incidence of akathisia was lower
in the risperidone group. Risperidone may soon become a
first-line drug in the treatment of Tourette’s disorder.

Drug names: clonidine (Catapres and others), clozapine (Clozaril and
others), fluoxetine (Prozac), haloperidol (Haldol and others), methyl-
phenidate (Ritalin and others), pimozide (Orap), risperidone
(Risperdal).

REFERENCES

1. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition. Washington, DC: American Psychiatric
Association; 1994

2. Coffey BJ, Park KS. Behavioral and emotional aspects of Tourette syn-
drome. Neurol Clin 1997;15:277-289

3. Bruun RD. Subtle and underrecognized side effects of neuroleptic treat-
ment in children with Tourette's disorder. Am J Psychiatry 1988;145:
621-624

4. Riddle MA, Hardin MT, Towhin KE, et a. Tardive dyskinesia following
haloperidol treatment in Tourette's syndrome. Arch Gen Psychiatry 1987;
44:98-99

5. Leckman JF, Hardin MT, Riddle MA, et a. Clonidine treatment of Gilles
de laTourette's syndrome. Arch Gen Psychiatry 1991;48:324-328

6. KaneJ, Honigfield G, Singer J, et a. Clozapine for the treatment-resistant
schizophrenic: adouble-blind comparison with chlorpromazine. Arch Gen
Psychiatry 1988;45:789-796

7. Leysen JE, Gommeren W, EensA, et a. The biochemical profile of risper-
idone, anew antipsychotic. J Pharmacol Exp Ther 1988;247:661-670

8. Chouinard G, Jones B, Remington G, et a. A Canadian multi-center pla-
cebo-controlled study of fixed doses of risperidone and haloperidal in the
treatment of chronic schizophrenia patients. J Clin Psychopharmacol
1993;13:25-40

9/ Marder SR, Meibach RC. Risperidone in the treatment of schizophrenia
Am-JPsychiatry 1994;151:825-835

10! Jacobsen F. Risperidonein the treatment of affectiveillness and obsessive-
compulsive disorder. J Clin Psychiatry 1995;56:423-429

11. Fitzgerald KD, Stewart CM, TawileV, et a. Risperidone augmentation of
serotonin reuptake inhibitor treatment of pediatric obsessive compulsive
disorder. J Child Adolesc Psychopharmacol 1999;9:115-123

12. Van der Linden C, Bruggeman R, Van Woerkom TCAM. Serotonin-dopa-
mine antagonist and Gilles de la Tourette's syndrome: an open pilot dose-
titration study with risperidene.Mov Disord 1994;9:687-688

13. Bruun RD, Budman CL. Risperidone as a treatment for Tourette’s syn-
drome. J Clin Psychiatry 1996;57:29-31

14. Lombroso PJ, Scahill L, King RA, etd. Risperidone trestment of children
and adolescents with chronic tic disorders: a preliminary report. J Am
Acad Child Adolesc Psychiatry 1995;34:1147-1152

15. Giakas WJ. Risperidone treatment for a Tourette's disorder patient with
comorbid obsessive-compulsive disorder. Am J' Psychiatry 1995;152:
1097-1098

16. Sdlee FR, Neshitt L, Jackson C, et al. Relative efficacy.of hal operidol and
pimozide in children and adolescents with Tourette's disorder, Am J Psy-
chiatry 1997;154:1057-1062

17. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, Third Edition, Revised. Washington, DC: American
Psychiatric Association; 1987

18. Harcherik DF, Leckman JF, Detlor J, et a. A new instrument for clinical
studies of Tourette's syndrome. J Am Acad Adolesc Psychiatry
1984;23:153-160

19. Guy W. ECDEU Assessment Manual for Psychopharmacology, Revised.
US Dept Health, Education, and Welfare publication 76-338. Rockville,
Md: National Institute of Mental Health; 1976

20. Chouinard G, Ross-Chouinard A, Annable L, et a. The Extrapyramidal
Symptom Rating Scale [abstract]. Can J Neurol Sci 1980;7:233

21. Goodman WK, Price LH, Rasmussen SA, et . The Yae-Brown Obses-
sve Compulsive Scale: development, use and reliability. Arch Gen
Psychiatry 1989;46:1006-1011

J Clin Psychiatry 62:1, January 2001



22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

Hamilton M. The assessment of anxiety states by rating. Br JMed Psychol
1959;32:50-55

Leadbetter R, Shutty M, Pavalonis D, et a. Clozapine-induced weight
gain: prevalence and clinical significance. Am J Psychiatry 1992;149:
68-72

Shapiro E, Shapiro AK, Fulop G, et a. Controlled study of haloperidol,
pimozide and placebo for the treatment of Gilles de la Tourette's syn-
drome. Arch Gen Psychiatry 1989:46:722—730

Shapiro AK, Shapiro E, Young JG, et a. Gilles de la Tourette Syndrome.
2nd ed. New York, NY: Raven Press; 1987

Malison RT, McDougle CJ, van Dyck CH, et a. [123I]p-CIT SPECT im-
aging of striatal dopamine transporter binding in Tourette's disorder. Am J
Psychiatry 1995;152:1359-1361

Dray A, GonyeTJ, Oakley NR, et a. Evidence for the existence of araphe
projection to'the substantianigrain rat. Brain Res 1976;113:45-57
Grenhoff J, Svensson, TH. Clonidine regularizes substantia nigra dopa-
mine cell firing. Life Sci 1988;42:2003-2009

Delgado PL, Goodman WK, Price LH, et a. Fluvoxamine/pimozide treat-
ment of concurrent Tourette's and obsessive-compulsive disorder. Br J
Psychiatry 1990;157:762—765

Caine ED, Polinsky RJ, Kartzinel'R, et a. The trial use of clozapine for
abnormal involuntary movement disorders. Am J Psychiatry 1979;136:
317-320

Robertson MM, Schnieden V, Lees AJ-Management of Gilles de la Tou-
rette syndrome using sulpiride. Clin Neuropharmacol 1990;13:229-235
Buitelaar JK, Cohen-Kettenis PT, Vlutters H, et - Remoxipridein adoles-

J Clin Psychiatry 62:1, January 2001

36.

37.

39.

Risperidone vs. Pimozide in Tourette’s Disorder

cents with Tourette's syndrome: an open pilot study. J Child Adolesc
Psychopharmacol 1995;5:121-128

. Schotte A, Janssen PFM, Gommeren W, et a. Risperidone compared with

new and reference antipsychotic drugs: in vitro and in vivo receptor bind-
ing. Psychopharmacology (Berl) 1996;124:57—73

. Méeltzer HY. Clinical studies on the mechanism of action of clozapine: the

dopamine-serotonin hypothesis of schizophrenia. Psychopharmacol ogy
(Berl) 1989;99(suppl):S18-S27

. Leysen JE, Jansen PMF, SchotteA, et . Interaction of antipsychotic drugs

with neurotransmitter receptor sitesin vitro and in vivo in relation to phar-
macologica and clinical effects: role of 5-HT, receptors. Psychopharma:
cology (Berl) 1993;112(1, suppl): S40-S54

Leysen JE, Janssen PMF, Heylen L, et d. Receptor interactions of new
antipsychotics: relation to pharmacodynamic and clinical effects. Int J
Psychiatry Clin Pract 1998;2(suppl):S3-S17

Hertel P, Nomikos GG, Iurlo M, et a. Risperidone: regional effectsin vivo
on release and metabolism of dopamine and serotonin in the rat. Psycho-
pharmacology (Berl) 1996;124:74-86

. Hertel P, Nomikos GG, Svensson TH. The antipsychotic drug risperidone

interacts with auto- and hetero-receptors regulating serotonin output in the
rat frontal cortex. Neuropharmacology 1999;38:1175-1184

Farde L, Nyberg S, Oxenstierna G, et a. Positron emission tomography
studies on D, and 5-HT, receptor binding in risperidone-treated schizo-
phrenic patients. J Clin Psychopharmacol 1995;15(suppl 1):19S-23S

. Owens DGC. Extrapyramida side effects and tolerability of risperidone: a

review. J Clin Psychiatry 1994;55(5, suppl):29-35

56



	Table of Contents

