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FIGURE 1.

significantly different between the 2
treatment periods (P = 0.002).
Long-acting risperidone was well
tolerated. Somatic complaints were limited,
with 8% dizziness and 16% constipation.
No significant adverse events (including
extrapyramidal symptoms) occurred.

DISCUSSION

Oral risperidone received approv-
al from the US Food and Drug Admin-
istration for use in bipolar disorder
include monotherapy for the short-term
treatment of acute manic or mixed
episodes associated with bipolar I
disorder and combination therapy with
lithium or valproate for the short-term
treatment of acute manic or mixed
episodes associated with bipolar disor-
der. A number of controlled and open-
label treatment trials have demonstrated
the efficacy and tolerability of risper-
idone in the manic phase of bipolar
disorder. Risperidone has also been
reported to be useful in the longer term
treatment of bipolar disorder.”

The use of long-acting antipsy-
chotic preparations can help to ensure
compliance with therapy and has been
shown to improve efficacy in relapse
prevention when compared with oral
agents in schizophrenia.'” ‘

Long-acting risperidone was associ-
ated with significant symptom improve-
ment in patients with schizoaffective
disorder,! but no specific mood symptom
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scales were used in this study. However, to
our knowledge, any article related with
treatment of bipolar disorder with LAR
has not been published yet.

- Long-acting risperidone signifi-
cantly reduced the severity of symp-
toms, and no manic or depressive
episodes were seen in these pre-
viously noncompliant patients in 6-
month period. Also, switching from
mood stabilizers or mood stabilizers
plus atypical antipsychotics to LAR,
or adding on LAR, was safe and
well tolerated in our population. These
naturalistic, uncontrolled observations
suggest the potential of LAR in the
long-term management of bipolar I
patients. Larger and controlled studies
are needed to determine the role of
LAR more clearly in treatment of
bipolar disorder.
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Perospirone Is a New
Generation
Antipsychotic

Evidence From a
Positron Emission
Tomography Study of
Serotonin 2 and D,
Receptor Occupancy
in the Living
Human Brain

To the Editors:
Since perospirone has been shown
to have a high affinity for both serotonin
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2 (5-HT2) and D, dopamine receptors in
rodents, the agent has been classified
among the new generation antipsy-
chotics.! However, it remains unknown
whether the agent has the similar
pharmacological action (ie, operating
on the 5-HT2 receptor as well as the
D, dopamine receptor) in the living
human brain. We therefore used posi-
tron emission tomography (PET) to
investigate whether perospirone would
indeed act on 5-HT2 and D, dopamine
receptors in the in vivo brains of healthy
humans, and we also evaluated the
possibility of a relationship between
perospirone plasma concentration and
5-HT2 receptor and D, dopamine recep-
tor occupancy. _

This study was approved by the
local ethics committee. Written in-
formed consent was obtained from
each of the subjects. Four healthy men
(mean age £ SD, 35.0 * 3.2 years;
mean body weight & SD, 73.3 £+ 4.3 kg)
participated in this study. Occupancy
measurements of 5-HT2 and D, dopa-
mine receptors were performed on 2
separate days, at least 2 weeks apart,
in the following order: 5-HT2 receptor
occupancy on the first day and D,
dopamine receptor occupancy on the
second day. On each day, 2 PET scans
were performed. The first PET scan
was performed to determine the base-
line radioligand binding level. Subse-
quently, perospirone was administered
as 8-mg tablet 6 hours after the
establishment of the baseline value.
The dosage was chosen based on
tolerability in healthy subjects.2 Then,
the second PET scan was performed
1 hour after the subject was given per-
ospirone because it has been reported
that in healthy humans, oral perospir-
one can reach the maximum plasma
level at that time approximately 1
hour after administration.>® [''CIN-
methylspiperone was used as a tracer
for the determination of 5-HT2 recep-
tor occupancy, and [''Clraclopride
was used to determine D, dopamine
receptor occupancy.“’5 To quantify 5-
HT2 and D, dopamine occupancy,
we applied an equilibrium ratio analy-
sis that used the ratio between the
total radioactivity in the region of
interest (ROI) and that in a reference
region with negligible density.>® The
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frontal cortex was used as the ROI for
the calculation of 5-HT2 receptor
occupancy, whereas the putamen was
used as the ROI for D, dopamine
receptor occupancy. The cerebellar
cortex was used as a reference re-
gion in both examinations. To mini-
mize the contribution of the partial
volume effect, magnetic resonance
images were superimposed onto PET
images according to previously de-
scribed procedures.” During the scan
performed after the administration of
perospirone, a total of 5 blood sam-
ples were withdrawn periodically at
intervals of 15 minutes after the
injection of the tracer. The samples
were analyzed by high-performance
liguid chromatography for the de-
termination of the perospirone plasma
concentrations.® The mean concen-
tration of the 5 samples was used as
the representative perospirone plasma
concentration during the PET scanning
procedure. The preclinical observa-
tions suggest that perospirone has
at least 13 nonactive and 4 active
metabolites, including hydroxyperospir-
one, which has the highest affinity
for both 5-HT2 and D, receptors
among the known metabolites; how-
ever, even hydroxyperospirone has one
eighth or even less of the affinity for
both 5-HT and D, receptors than that
of unmetabolized perospirone.” There-
fore, in the present study, we restricted
our evaluation to the relationship be-
tween the unmetabolized perospirone
plasma concentration and receptor oc-
cupancy. The relationship between
the perospirone plasma concentration
and receptor occupancy was modeled
according to the following equation:
%QOccupancy = 100 x pConc/ (EDsq +
pConc), where EDsq is the perospirone
concentration at which 50% receptor
occupancy is achieved, and pConc is
the perospirone plasma concentra-
tion.>*° The severity of extrapyra-
midal symptoms (EPSs) was assessed
using the Simpson-Angus Rating Scale
for EPSs'® and the Barnes Akathisia
Rating Scale.'!

All 4 participants completed the
study. None of the participants ex-
hibited EPSs. Each subject’s paired
values of 5-HT2 occupancy (perospir-
one concentration)/D, receptor occu-

pancy (perospirone concentration) were
as follows: subject 1 is equal to 39.6%
(0.7 ng/mL)/36.1% (1.2 ng/mL); subject
2,65.6% (2.4ng/mL)/11.9% (0.5 ng/mL);
subject 3, 51.4% (1.3 ng/ml)/62.7%
(1.6 ng/mL); and subject 4, 68.6%
(2.4 ng/mL)67.1% (2.1 ng/mL). The
meéan =+ SD value for 5-HT2 receptor
occupancy after oral administration of
8-mg perospirone was 56.3% = 13.4%,
and that for D, dopamine receptor
occupancy was 44.4% = 25.7%. The
modeled curves relating plasma levels
and receptor occupancies were found fit
well (Fig. 1). In the present study of the
oral administration of an 8-mg dose
of perospirone, the values of EDsq for
5-HT2 and D, receptors were 1.2 and
1.4 ng/mL, respectively.

DISCUSSION

Cur results indicated that pero-
spitone, when administered at an oral
dose of 8 mg, led to the occupancy of
both the 5-HT2 receptor and the D,
receptor in the living human brain;
furthermore, these 2 types of occupancy
increased in accordance with increases
in plasma levels of perospirone, thus
suggesting that perospirone shares the
pharmacological profile of the serotonin-
dopamine antagonist family of agents.'
The curves that relate dose and occu-
pancy reveal a similar pattern between
the pharmacokinetic responses to per-
ospirone and risperidone;!® this ob-
servation suggests that these 2 agents
may share clinically similar profiles. In
fact, it has been reported that per-
ospirone is associated with not only
a dose-related increase in risk of EPSs
but also a dose-related rise in the
plasma prolactin concentration,® both
of which are generally observed after
the administration of risperidone to
humans.

It has been suggested that nearly
70% to 80% of D, receptor occupancy
is suitable for obtaining a sufficient
antipsychotic effect with a minimal
risk of EPS in most patients with
schizophrenia.’ In this study, the range
of plasma perospirone concentrations
within which 70% to 80% occupancy of
the D, receptor would be achieved was
estimated at 3.4 to 5.8 ng/mL (see
Fig. 1), suggesting that maintaining a
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FIGURE 1.

Relationship between 5-HT2 and D, receptor occupancy and perospir-

one plasma concentration levels in 4 healthy men administered an 8-mg dose of

perospirone,

median level within this range, that
is, an approximate perospirone plasma
concentration of 4.5 ng/mL could pro-
vide an optimal initial treatment that
would yield antipsychotic effects with
a minimal risk of EPS. However, it
should be noted that there was consid-
erable individual variability in pero-
spirone plasma concentration (range,
0.5-2.4 ng/mL), which is consistent
with the results of previous studies.>**
In fact, the D, receptor occupancy
varied from 11.9% to 67.1% despite
the administration of identical dosage of
perospirone. Studies with larger sample
sizes will be needed to verify the
present findings and to further explore
this issue.

To the best of our knowledge, this
is the first PET study to provide direct
evidence in support of the notion that
perospirone possesses the properties
of an serotonin-dopamine antagonist in
the human brain in vivo. Our findings
of a relationship between perospirone
plasma levels and the occupancy of
5-HT2 and D, receptors may offer
a useful guide for determining the
therapeutic dosage of perospirone with
minimal side effects in patients with
schizophrenia.

© 2006 Lippincott Williams & Wilkins
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