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Abstract We evaluated the effects of mianserin, a rela-
tively selective 5-HT, receptor antagonist, on symptoms
related to drug-induced psychosis in patients with Parkin-
son’s disease (PD). A total of 12 patients with PD who
had developed drug-induced psychosis showed delirium
(DSM-IIT-R criteria; # = 10) and pure visual hallucina-
tions (n = 2). The antiparkinsonian drugs involved in the
drug-induced psychosis were L-DOPA/carbidopa, bromo-
criptine, trihexyphenidyl, and amantadine. They received
mianserin (mean 36.7 mg, range 20-60 mg) given orally
for 8 weeks. Complete relief or marked improvement in
psychotic symptoms was noted in 8 patients, moderate
improvement in 2 patients, and no effect in 2 patients. The
parkinsonian disability also decreased slightly in 8 pa-
tients. These results suggest that serotonin antagonism at
5-HT, receptors may not only play an important role in
the treatment of drug-induced psychosis in PD, but may
also ameliorate the symptoms of parkinsonism.
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Introduction

Psychosis is a common side effect of the drug administra-
tion used to treat patients with Parkinson’s disease (PD).
The dopaminergic (Celesia and Barr 1970) and anti-
cholinergic (De Smet et al. 1982) properties of antiparkin-
sonian drugs have been implicated in producing psy-
chosis. Such patients are conventionally treated by a re-
duction in drug doses, or are given a neuroleptic in addi-
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tion. However, these methods usually lead to a worsening
of their parkinsonian symptorms.

The hallucinations that are observed in drug-induced
psychosis in PD have been noted in patients who have
abused hallucinogenic agents such as 4-bromo-2,5-dime-
thoxyphenylisopropylamine (DOB). Most hallucinogens
are direct agonists at serotonin-2 (5-HT,) receptors (Glen-
non et al. 1984). The majority of neuroleptics act as an-
tagonists at the 5-HT, receptors as well as at the dopamine
receptors (Meltzer and Nash 1991). Therefore, serotoner-
gic, as well as cholinergic and dopaminergic, mechanisms
may be involved in the development of drug-induced psy-
chosis in PD.

We evaluated the effects of the 5-HT, receptor antagonist
mianserin (Peroutka 1987) on the involvement of the sero-
tonin system in PD patients with drug-induced psychosis.

Subjects and methods

We selected 12 patients with Parkinson’s disease (stage III to TV
on Hoehn and Yahr scale [Hoehn and Yahr 1967]) who had drug-
induced psychosis (caused by L-DOPA/carbidopa, bromocriptine,
trihexyphenidyl, or amantadine), which had been continued for 3
months or more with fluctuations before the start of the trial. The
psychotic symptoms consisted of pure visual hallucinations (n = 2)
and delirium (n = 10). The presence of delirium was based on
DSM-III-R criteria for delirium. A history of dementia prior to the
onset of psychosis was sought in all patients. Dementia was diag-
nosed based on DSM-III-R criteria.

Mianserin (Tetramide, Nippon Organon K. K.) was administered
in the evening, starting with an oral dose of 20 mg/day, and was
titrated over 4 weeks based on the severity of symptoms. That dose
was maintained for another 4 weeks. All of the antiparkinsonian
drugs were maintained from 4 weeks before and through the trial.
Patients were withdrawn from the study if their psychotic manifes-
tations increased above the baseline state. All subjects and their
families provided their informed consent for their participation in
this study.

We evaluated the effects of mianserin on psychosis by using a
brief symptom-rating scale that consisted of eight items. Seven
items were taken from the Gotifries, Brine and Steen (GBS) scale
(Gottfries et al. 1982) and the expanded brief psychiatric rating
scale (BPRS; Lukoff et al. 1986), with slight modifications. The
choice to use these items was based on the diagnostic critiera for
delirium in DSM-III-R. The rating scale and items appear in Table 1.



Table 1 Scale for evaluating psychotic symptoms (range 0 —~ 6).
0 no significant disruption in sleep at night; 1 very mild sleep con-
tinuity disturbance; 2 mild sleep continuity disturbance with 6 h or
more of total sleep time (TST); 3 moderate sleep continuity distur-
bance with less than 6 h of TST; 4 moderately severe sleep conti-
nuity disturbance and less than 4 h of TST; 5 severe sleep continu-
ity disturbance; 6 inability to sleep at night

Distractibility?

Conceptual disorganization®
Impaired wakefulness?
Hallucinations®P

Sleep disturbance

Motor hyperactivity®
Disorientation®

Impaired recent memory?

NOTE: All symptoms fulfill entire range (0 — 6)
aFrom the GBS scale (Gottfries et al. 1982; see text)
"From the expanded BPRS (Lukoff et al. 1986; see text)

Our modifications were as follows: Items adapted from the ex-
panded BPRS were rated on a 7-point scale from 0 (not present) to
6 (extremely severe); the time frame was the past 1 week; and the
rating reflected mainly the peak period.

Parkinsonian disability was assessed using the Hoehn and Yahr
scale (Hoehn and Yahr 1967) and the motor examination of the
United Parkinson’s Disease Rating Scale (UPDRS; Fahn et al.
1987). Marked improvement in psychotic symptoms was defined
as a 15-point or greater decrease in total score in delirious patients,
and as a 3-point or greater decrease in patients with pure halluci-
nations. Moderate improvement was defined as a 10- to 14-point
decrease in delirious patients and a 2-point decrease in pure hallu-
cinations. Mild improvement was defined as a 5- to 9-point de-
crease in delirious patients and a 1-point decrease in pure halluci-
nations. A decrease of less than 5 points was considered insignifi-
cant in delirious patients.

Data are reported as mean * standard deviation. Scores before
and after administration of mianserin were analyzed using paired -
test to determine any significant differences. A level of P < 0.05
was accepted as statistically significant.

Results

All of the patients completed the trial. Table 2 shows the
patients’ clinical characteristics. All showed a moderate
disability of stage III to IV on the Hoehn and Yahr scale.
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Their mean durationof PD was 6.9 years. A total of 10 pa-
tients were diagnosed as having delirium and 2 patients
had pure visual hallucinations. Five patients had demen-
tia. Laboratory and neurodiagnostic investigations of these
patients yielded all normal results.

The patients were treated with mianserin for 8 weeks
in a mean daily maintenance dose 36.7 mg (range 20—-60
mg). The drug was well tolerated and there were no serious
side effects during the trial. The elimination or marked
improvement of psychotic symptoms was noted in 8 pa-
tients; symptoms moderately improved in 2 patients and
there was no improvement in 2 patients. The 10 patients
for whom mianserin was effective were followed for an-
other 2-12 months. Only 1 patient experienced a relapse
of psychotic symptoms during that period. After the inter-
mittent withdrawal of mianserin, the symptoms of delir-
ium recurred within 3 days. Reinstitution of mianserin re-
stored the previously favorable response.

The average total score for delirium decreased signifi-
cantly within 7 days instituting mianserin (P < 0.01). The
score decreased gradually from 22.0 to 5.3 in 8 weeks.
Figure 1 shows the average score of each rating-scale item.
The score of the hallucinatory item decreased signifi-
cantly within 1 week (P < 0.01), and gradually decreased
from 3.7 to 1.1 in 8 weeks. Scores for the other symptoms
also decreased significantly within 1 week (P < 0.05).
None of the patients exhibited psychomotor hypoactivity
during the study.

The parkinsonism improved slightly in 8 of the 12 pa-
tients and was unchanged in 4. The average scores of the
motor exam of UPDRS decreased from 38.5 + 6.2 to
37.4 + 6.6, a slight, but significant (P < 0.01), improve-
ment.

Discussion

We found that mianserin, a 5-HT, receptor antagonist,
effectively ameliorated drug-induced psychiatric symp-
toms in the patients with PD without exacerbating their
motor disability. These findings suggest that the sero-
tonin system at 5-HT, receptors may participate in the

Table 2 Clinical characteris-

tics and treatment of patients Parkinsonism Dementia Antiparkinsonian drugs Psychosis Mi?.n—
with psychosis. AC anticholin- . serin
ergic drugs; AMA amantadine; Age Gen-  Stage* Duration (mg/
BR bromocriptine; DOPA lev- (years) der (years) day)
f’i‘i)%?;pg/?frﬁﬁa 6 F 4 6 Mild AMA, BR, DOPA/CD Hallucinations 40
75 F 4 11 Mild AMA, BR, DOPA/CD Hallucinations 30
65 F 3 7 None BR, DOPA/CD Delirium 30
66 F 4 8 Mild AC, AMA, BR, DOPA/CD Delirium 40
67 F 3 5 None AC, AMA, DOPA/CD Delirium 30
69 M 4 6 None AC, BR, DOPA Delirium 20
72 M 3 6 None BR, AC, AM, DOPA Delirium 30
73 F 4 4 None AC, AMA Delirium 60
73 M 4 8 None AC, BR Delirium 60
74 M 3 5 Moderate AC, BR Delirium 60
76 M 4 8 Mild DOPA/CD Delirium 20
82 F 4 9 Moderate DOPA/CD Delirium 20

aFrom Hoehn and Yahr (1967)
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development of drug-induced psychosis in PD, and that
antagonism of 5-HT, receptors may be important in
treating PD.

The rapid disappearance of the psychiatric symptoms
that had continued for more than 3 months before the start
of the mianserin adminstration may represent a pharmaco-
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logical effect of mianserin treatment. Mianserin’s amelio-
rating effects on hallucinations in PD patients with drug-
induced psychosis may be attributable to serotonergic an-
tagonism at 5-HT, receptors, because it has been demon-
strated that most hallucinogens are serotonergic agonists
at 5-HT, receptors (Glennon et al. 1984). Also, effects of



hallucinogens in animal studies were attenuated by 5-HT,
antagonists (Glennon et al. 1983).

Serotonergic antagonism at 5-HT, receptors may also
account for the improvement in sleep disturbance in drug-
induced psychosis in PD by mianserin, because ritanserin,
another 5-HT, antagonist, increased the slow-wave sleep
in both volunteers (Idzikowsky et al. 1986; Declerck et al.
1987) and in dysthymic patients (Paiva et al. 1988). Ri-
tanserin was also reported to reduce negative symptoms
of schizophrenic patients (Duinkerke et al. 1993). Lessen-
ing of the other symptoms may have been secondary to
the effects of 5-HT, receptor antagonism on hallucina-
tions and sleep disturbance.

Mianserin is a relatively selective antagonist at 5-HT,
receptors (Peroutka 1987). It is also an atypical antide-
pressant that lacks activity on the monoamine reuptake
mechanism and cholinergic receptors, and it blocks the o,
adrenoreceptors (Brogden et al. 1978). Because mianserin’s
effects on drug-induced psychosis were observed within 7
days of treatment, they cannot be attributed to mianserin’s
antidepressant action, which requires several weeks for
clinical effectiveness (Baldessarini 1990). The rapidity with
which improvement became apparent suggests that it was
attributable to mianserin’s 5-HT, receptor antagonism.

Our findings were compatible with those of a study re-
porting that serotonin and 5-hydroxyindoleacetic acid (5-
HIAA) levels were significantly higher in the extrapyra-
midal areas of PD patient’s brain with vs without psy-
chosis (Birkmayer 1978). In contrast to our results, the ad-
ministration of a serotonin precursor in previous uncon-
trolled studies reportedly alleviated drug-induced psy-
chosis in PD patients (Lehmann 1973; Gehlen and Miiller
1974), and a serotonin deficiency mechanism of the psy-
chosis was suggested. However controlled study failed to
demonstrate any improvement (Beasley et al. 1980).

Drug-induced psychosis in PD has also been effec-
tively treated with clozapine (Scholz and Dichgans 1985).
Clozapine exhibits potent dopamine D, (Van Tol et al.
1991), D;, 5-HT,, and muscarinic receptor antagonistic
activities, but a weak D, receptor antagonistic activity
(Fitton and Heel 1990). Although clozapine’s activities on
multiple receptors make it difficult to clarify which recep-
tor is primarily involved in its mechanism of action, our
clinical results indicate that its effects may be atiributable
to antagonism at 5-HT, receptors. The usefulness of cloza-
pine was limited by the following: delirium, which may
be a manifestation of its central anticholinergic toxicity
(Schuster et al. 1977), and a tendency to increase parkin-
sonism (Wolters et al. 1990). These side effects less fre-
quently or never occurred with mianserin (Blackwell 1984;
Brogden et al. 1978). Mianserin is superior to clozapine in
this regard. In patients with drug-induced psychosis who
did not respond to mianserin, nonserotonergic systems,
such as dopaminergic (Celesia and Barr 1970) and cholin-
ergic (De Smet et al. 1982) systems, might play a major
role in symptom development.

We used DSM-III-R criteria for diagnosing delirium
and for excluding other mental disorders in patients with
PD. In that reference source, the clouding of conscious-
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ness that was previously required in DSM-III was rede-
fined as a reduced level of consciousness, and became one
of six criteria, two or more of which had to be present for
a diagnosis of delirium. Disorientation and memory im-
pairment were also among these six criteria, although they
were no longer absolutely required. Consequently, the cri-
teria for delirium in DSM-III-R were met by the majority
of patients who were previously diagnosed with drug-in-
duced psychosis in PD.

We presented a symptom rating scale that included
characteristic symptoms of delirium based on DSM-III-R.
It quantitated the severity of delirium, and could be used
to monitor the response to treatment. The Delirium Rating
Scale (DRS; Trzepacz et al. 1988) also included charac-
teristic symptoms of delirium, but it emphasized the abil-
ity to identify delirium, rather than to quantitate severity
with regard to such items as temporal onset of symptoms,
hallucination type, and physical disorder. We therefore
did not use the DRS to evaluate drug effects in our study.

Reduction of parkinsonism by the administration of
mianserin may occur via 5-HT, antagonism. Several find-
ings support this assumption:

1. Ritanserin, a selective 5-HT, antagonist, reportedly re-
duces haloperidol-induced parkinsonism (Bersani et al.
1986; Gelder et al. 1986). In contrast to our results, Kors-
gaard and Friis (1986) reported that mianserin failed to
improve neuroleptic-induced parkinsonism. The discrep-
ancies between their results and ours may be due to the
fact that in their study, a portion of 5-HT, receptors may
have been already occupied by neuroleptics, because most
of these neuroleptics were 5-HT), antagonists as well as D,
antagonists (Meltzer and Nash 1991). In our study hyper-
activity or preservation of the serotonin system is sug-
gested by the presence of psychosis.

2. Fluoxetine, an antidepressant with strong and selective
serotonin uptake inhibitory action and devoid of anti-
cholinergic activity (Schmidt et al. 1988), reportedly in-
creases motor disability in drug-induced parkinsonism
(Tate 1989; Bourchard et al. 1989) and in PD (Steur et al.
1993).

3. The deterioration of parkinsonism after the administra-
tion of the serotonin precursor 5-hydroxytryptophan (5-
HTP) has been reported (Chase 1970; Chase et al. 1972).
An alternative mechanism of mianserin action is via an-
tagonism of the presynaptic o, adrenoreceptor, which po-
tentiates norepinephrine transmission and ameliorates
parkinsonism in a manner similar to that of 1.-threo-3,4-di-
hydroxyphenylserine (L-threo-DOPS), a norepinephrine
precursor (Narabayashi et al. 1981).

In conclusion, 5-HT, receptor antagonism may be impor-
tant in treating patients with antiparkinsonian drug-in-
duced psychosis in PD, and may also slightly ameliorate
the parkinsonism.
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