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Summary. A total of 13 patients with drug-induced psychosis
in Parkinson’s disease were treated with two non-classical
neuroleptics—clozapine and fluperlapine. Patients mainly
complained about severe hallucinatory symptoms and differ-
ent degrees of paranoid delusions. Complete relief was ob-
served in 8 patients, moderate improvement in 3 and no
effects in 2. Parkinsonian disability did not increase under
neuroleptic medication with clozapine and fluperlapine, but
could be ameliorated by additional L-dopa or bromocriptine
medication. The non-classical neuroleptics employed are
dopamine D2 blocking agents with a preferential binding to
mesolimbic, mesocortical and hippocampal D2 receptors and
no substantial binding to striatal dopamine receptors.
Restricted use of these two neuroleptics is necessitated be-
cause of the danger of agranulocytosis.
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Introduction

In recent years mental disorders in Parkinsons’s disease have
become a topic of increasing interest. Problems are the
development of global dementia including forgetfulness and
organic confusional states and psychotic disorders such as
depression and paranoid-hallucinatory psychosis which are a
side effect of treatment. Initially called “Dopa psychosis” [5]
these paranoid-hallucinatory symptoms were later observed in
all kinds of drug treatment in Parkinson’s disease, so that we
would prefer to use neutral terms such as exogenous or drug-
induced psychosis. Treated with L-dopa, 19% of Birkmayer’s
Parkinson patients developed a “Dopa psychosis” [8]. Higher
rates ranging up to 30% were observed under treatment with
dopamine agonists such as bromocriptine, lisuride or pergolide
[21, 22, 26] so that these drugs were judged contra-indicated in
patients with a history of psychosis since they tend to cause
more psychiatric disturbances than r-dopa [10].

Although L-tryptophan in high doses of up to 3 g/day was
considered a useful drug in early studies on psychosis [6, 13],
a later double blind study showed that with doses of up to 6 g/
day these positive results could not be confirmed [4]. As medi-
cation is generally accepted as the cause of the observed
psychotic side effects, drug reduction or drug cessation are the
main therapeutic recommendations given in the literature
[23], often leading to increased motor disabilities.
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The classical neuroleptics ameliorate psychosis but worsen
akinesia and rigidity. Reports on treatment using non-classical
neuroleptics such as clozapine or its successor fluperlapine
have not been published to our knowledge. Since no extra-
pyramidal side effects have been reported in schizophrenic
patients under treatment with these drugs [2, 11, 19], a thera-
peutic trial seemed promising in patients with parkinsonism.

Patients

Clozapine Group. Patients data are listed in Table 1. All four
of them showed a moderate disability [17], one patient was 54
years old, and the other three ranged in age from 67-80 years
when treated for psychotic complaints. The duration of Par-
kinson’s disease was rather longer with a mean of 10.2 years.
All patients had been taking r-dopa plus benzerazide for be-
tween 1 and 7 years (mean 5.0; standard deviation s = 2.8 years),
and two had received concomitant therapy with bromocriptine.
Hallucinatory psychosis started 7 days after the introduction of
bromocriptine in one of them, so that psychosis could be
related to this newly given medication. In the other three
patients no change of drug regimen immediately preceeded
the manifestation of psychosis. All patients complained about
progressive forgetfulness but only one patient, aged 80 years,
showed stronger signs of developing dementia with loss of
orientation in time and space.

Visual hallucinations occurred in three of them, while
paranoid delusions dominated in two, and developed later in
the course of the disease in a third.

Patient No. 3 can be taken as a typical example. An early
combination therapy of 125mg r-dopa plus benzerazide and
20mg bromocriptine were given daily for 1 year before visual
hallucinations started. The patient described how incomplete
or damaged people evolved out of objects of his familiar sur-
roundings. Later on whole scenes of people surrounding him,
who never spoke a word, appeared and became quite familiar.
Although he could voluntarily overcome these delusions in
the beginning, he later felt more and more threatened and
finally haunted by these hallucinations. Psychotic episodes
reappeared several times for 2 to 3 weeks, vanished without
treatment in the beginning, but finally became so frightening
that treatment had to be started. Haloperidol at a low dose
(3 x 1mg/day) cleared his mind but led to a considerably
increasing akinesia. L-Tryptophan (3 xX1g/day) in a later
episode had no measurable effect. Clozapine was started with
25mg in the evening and then increased to 50mg which
cleared his mind within 6 days with no further parkinsonian



Table 1. Clozapine treatment group
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No. Init. Age Duration Stage Daily Clozapine Efficacy
(years) of disease (Hoehn medication (mg)
(years) and Yahr) L-dopa +
benzerazide
(mg)
bromo-
criptine (mg)
1 BA 67 10 111 500 25 ++
20
zG 54 14 111 600 100 +4+
SE 71 8 1 125 50 ++
20
4 L 80 9 I 500 25 ++
X¥=68.0 10.2 X=493.7, X=615,
s =10.8 s=2.6 s= 92 s=19
Table 2. Fluperlapine treatment group
No. Init. Age Duration Stage Daily medication Fluper- Efficacy
(years) of disease (Hoehn L-dopa + benzerazide lapine
(years) and Yahr) (mg) (mg)
bromocriptine (mg)
1 FG 66 5 111 500 40 ++
7.5
+ Amantadine
MG 66 0.5 I 375 50 +
BG 78 3 I 375 30 +
+ Biperiden
RM 75 5 v 500-0 35 ++
FE 74 2 v 312.5 75 -
+ Amantadine
+ Biperiden
6 SK 64 12 v 750 20 ++
30
+ Amantadine
7 CF 70 17 A" 625 50 +
5
8 GH 78 6 111 750 50 -
5
9 SK 76 12 I 500 50 ++
+ Trihexyphenidyl
x=716 6.8 520.8 s=159.3 40 s=21.6
s= 5.6 s=49

symptoms. One of the other patients in the group exhibited
marked paranoid delusions with predominantly sexual topics,
being tortured by the idea of having raped his own daughter.

Fluperlapine Group. Patients data are listed in Table 2. The
patients disabilities ranged from moderate to severe, and six
of the nine patients were older than 70 years. The duration
from the start of the disease to the beginning of psychotic
symptoms ranged from 6 months to 15 years. The mean dura-
tion of disease (6.8; s=4.9 years) was shorter than in the
clozapine group (statistical analysis could not be performed
because both groups were small and quite different in
number). In addition to t-dopa four patients received bromo-
criptine, which was continued under fluperlapine treatment or
newly instituted. Amantadine or anticholinergics, however,
were withdrawn since they were judged ineffective in late

stages of the disease and were considered a possible source of
additional mental deterioration sometimes leading to dementia
in anticholinergics.

Although we started the study with non-demented patients
only, we later included four patients with varying degrees of
clinical signs of dementia such as disorientation in time and
space, also exhibiting additional signs of hallucinations, agita-
tion, sleep disturbances and paranoid delusions.

One patient had received L-tryptophan (3 X 1g/day) at an
early stage of psychosis, with moderate effects, which could
not be repeated later. Two patients showed no response to the
same regimen.

Both, the clozapine and the fluperlapine group are com-
parable concerning mean age and pre-treatment doses of 1-
dopa and bromocriptine (see Tables 1 and 2). EEG recordings
were done in all patients. Only 2 of them—1 in each group—
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showed a normal EEG with predominance of alpha-activity,
the remaining 11 showed abnormalities with predominant
theta-activity in 10 and theta-delta in 1, 2 showed a temporal
theta focus.

A CT scan was done in 11 of the 13 patients, 1 in each
group was considered normal, 2 showed signs of a mild corti-
cal atrophy, 7 moderate global atrophy, 3 subcortical vascular
damage and defects in the basal ganglia and 3 focal cortical —
probably vascular—damage.

Results of Treatment

Clozapine Group. Four patients were treated with a mean
dosage of 61.5mg (range 25-100). The drug was usually
started with an evening dose of 25mg. Medication of L-dopa
plus benzerazide (Madopar) and bromocriptine was not
changed. Two patients showed a prompt resolution of psychotic
symptoms within 2 days under 25 and 100mg of clozapine
respectively. The other two responded to the therapy within 6
and 13 days respectively. Patient No. 2 (Table 1) who started
with 100mg of clozapine, showed considerable sedation, so
that the dosage had to be reduced to 50mg/day. In patient
No.4, who was started with 25mg, the dosage had to be
increased up to 100mg until a sufficient therapeutic effect
could be observed. Patient 2 was transiently treated with
thioridazine at a low dose (3 X 25 mg) and developed remark-
able akinesia, which rapidly vanished after being treated again
with clozapine. In patient No. 3 psychotic symptoms vanished
under a medication of low dose haloperidol (3 x 1 mg/day over
a 2-week interval) but remarkable akinesia developed.

The symptoms of Parkinson’s disease were unchanged in
all four patients while treated with clozapine.

Fluperlapine Group. The mean dosage of fluperlapine was
40 mg (range 20-75), starting with an evening dose of 10 mg in
the demented patients and 25mg in the non-demented. All
patients showed good hypnotic effects with resolution of the
often observed sleep disturbances from the first night on.
Only one patient initially showed a marked day-time sedation,

Table 3. Parkinson patients with psychotic episodes

Clozapine Fluperlapine
Treatment group n=1 n=9
Female = 1 Female =2
Male =3 Male =7
Mean age 68.0 years 71.6 years
s=10.8 s=5.6
(54-80) (64-78)
Parkinson stage 1I=4 =5
(Hoehn and Yahr) v=2
V=2
Mean duration of disease 10.2 years 6.8 years
s=2.6 $s=4.9
(8-14) (0.5-15)
Mean duration
of Dopa medication 5.0 years 2.8 years
s=2.8 s=2.8
(1-7 years) (6 weeks—6 years)

CLOZAPINE GROUP
N

MEAN DOSE 61.5 (25-100)
=19.0

D= PN D

FLUPERLAPINE GROUP

MEAN DOSE 40.0 (¢20-100)
$=21.6
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Fig.1. Psychotic symptoms in parkinsonian patients
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Fig. 2. Parkinsonian symptoms under treatment with fluperlapine

that resolved within 2 days without changing the drug speci-
men of S0mg.

Four patients showed a prompt cessation of psychotic
symptoms under 35 to 50 mg of fluperlapine within 3 to 4 days.
Three patients had a moderate reduction under a medication
of 30 to 50 mg, two patients did not respond to therapy within
2 weeks at a dosage of 50 mg and 75 mg respectively.

Patients with only moderate effects were those showing
marked signs of dementia with disorientation in time and
space. After intermittent withdrawal of medication in two of
them hallucinations returned within 1 day. After reinstitution
of therapy they responded as before.

Parkinsonian symptoms (see Fig. 2) remained unchanged
in two patients who retained their former r-dopa and bromo-
criptine medication. One patient had had a complete with-
drawal of L-dopa before treatment in hospital because of her
paranoic symptoms without amelioration of her complaints.
She developed marked akinesia with frequent falls requiring
hospitalization. After reinstitution of 1-dopa combined with
fluperlapine, she rapidly regained complete mobility and lost
her paranoid fears completely. In four additional patients the
drug regimen had to be readjusted because of a reduced
effect, leading to increased doses of L-dopa or an additional



administration of bromocriptine. Thereafter parkinsonian dis-
ability ameliorated under concomitant fluperlapine therapy.

As a side effect of fluperlapine, three patients initially
developed marked dystonia of the trunk. In contrast to the
other patients those three showed signs of a focal cortical
damage in the insular region in CT scanning, twice contra-
laterally to the side of trunk dystonia and once ipsilaterally.
Without changing the drug regimen this dystonia vanished
within a few days.

Patients showing no effects from neuroleptic therapy could
probably have been successfully treated with higher doses of
fluperlapine, since the dosage used was considerably below
the mean dosage of 400 mg/day used in schizophrenic patients
[29]. Those patients belonged to the non-demented parkinson-
ian patients, but since they were treated in the early explorat-
ory phase with this regimen, we did not try doses larger than
75mg.

Discussion

Together with fluctuations in motor disability drug-induced
psychosis is one of the most difficult problems in the therapy
of advanced stages of Parkinson’s disease [20, 24, 25, 27].

Psychotic phenomena are provoked under all kinds of anti-
parkinsonian drugs such as anticholinergics, amantadine or
dopaminergic medication. In particular changes in drug regimen
with increased doses of L-dopa or newly instituted dopamine
agonists are possible causes of psychotic episodes, but even
under a stable medication—as in most of our patients—
symptoms may develop [15]. The hallucinatory states ob-
served in most of our patients, very closely resemble those
evoked by acute ingestion of other agents affecting biogenic
amines [15]. Psychosis usually started with hypnagogic halluci-
nations in the dark—often stopped by switching on the light,
superimposed at least in the beginning on a clear sensorium,
featuring mainly human creatures often of a fantasy nature.
While patients could control these phenomena in the begin-
ning, in later stages of the disease increased hallucinations and
delusions were combined with paranoid fears and anxiety, so
that therapy became mandatory.

L-Tryptophan as described in the literature showed only
limited effects in one patient in an early stage of the disease
[6, 13] but no effects in three others [4]. Marked akinetic
effects of haloperidol had been expected, but not the same
effects of a low dose of thioridazine that is said to have only
limited extrapyramidal side effects [11] and has therefore been
recommended for therapy of psychotic episodes in parkinson-
ian patients [23].

The missing cataleptic side effects in patients treated for
schizophrenia has been the reason for classifying dibenzapine
neuroleptics like clozapine or fluperlapine as “non-classical
neuroleptics” [2, 11, 14, 19, 29]. These so called non-classical
neuroleptics did not show additive extrapyramidal side effects
in our treated patients. Different sites of action of L-dopa or
dopaminergic agents are discussed as a cause of psychotic hal-
lucinatory and paranoid symptoms in parkinsonian patients
under long-term treatment. Those are mainly the mesolimbic
system [7] including so-called mesocortical frontal (neocorti-
cal) areas. Dopa may also stimulate the recently investigated
dopaminergic neurons of the hippocampus-amygdala complex
[9], and the adjacent medial aspects of the temporal lobes, the
entorhinal, perirhinal periamygdaloid cortices forming the
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parahippocampal gyrus and uncus. Electrical stimulation of
those sites [16] or spontaneous focal ictal activity [28] pro-
duces complex formed predominantly visual hallucinations
sometimes complete scenes or dream-like images [16]; a
description rather similar to the observed hallucinations in our
psychotic patients.

Drugs like clozapine or fluperlapine are reported to act as
dopamine D?2 receptor antagonists [12]. But unlike classical
neuroleptics they predomiantly block hippocampal binding
sites with only weak effects on striatal dopamine receptors [9].
Only higher doses of some non-classical neuroleptics such as
sulpiride, tiapride or thioridazine cause a partial blocking of
striatal dopamine receptors [9]. The latter may account for the
observed deterioration in one of our patients treated with
thioridazine. Fluperlapine supposedly binds less to dopamine
receptors than clozapine in striatum, nucleus accumbens or
cortex, but leads to higher increases of HVA concentrations
[12], thus indicating a higher dopamine turn-over. This in-
creased dopaminergic activity might be the cause of the ob-
served acute dystonic reaction in three of our fluperlapine
patients.

The dose of clozapine or fluperlapine needed for control
of drug-induced hallucinatory psychosis was considerably
lower than mean dosages applied in schizophrenic patients
where clozapine is usually started with 50-100mg and in-
creased up to 800mg [1] and fluperlapine was given with a
mean dosage of 400 mg [29].

The main problem in treatment with clozapine and fluper-
lapine is drug-induced agranulocytosis [3, 18]. Alarming reports
of eight lethal outcomes in Finland led to restricted use of
clozapine, although the overall incidence of agranulocytosis in
other populations was as high as the risk in phenothiazine
neuroleptics [1]. Fluperlapine induced reversible agranulo-
cytosis in two cases in early clinical treatment studies. As a
result the drug has been withdrawn from clinical trials.

Since there is no other similarly effective treatment for
drug-induced psychosis as a late complication of Parkinson’s
disease we would recommend treatment with clozapine under
the condition that severe akinesia or severe response fluctua-
tions occur if L-dopa treatment is withdrawn or reduced or if
dopa agonist treatment is terminated. Clinical treatment with
clozapine necessitates blood counts prior to medication and
weekly thereafter for 3 to 4 months, special attention paid to
infections and exclusion of patients with a previous history of
drug-related blood dyscrasias.
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