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Abstract Rebound insomnia has been reported upon dis-
continuation of benzodiazepines. We describe the first
case of a sleep polygraphically documented rebound in-
somnia with an unusual somatic fatigue syndrome after
long-term use of clozapine in a 30-year-old schizophrenic
male. The withdrawal symptoms occurred the first day af-
ter drug discontinuation and could be stopped by read-
ministering clozapine. In our opinion, the sudden occur-
rence of the withdrawal symptoms cannot be explained by
a dopaminergic hypersensitivity or a cholinergic rebound,
but indicates an involvement of GABAergic and perhaps
antiglutamatergic properties of clozapine.
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Introduction

The dibenzodiazepine derivative clozapine, an atypical
neuroleptic with good antipsychotic properties and mini-
mal extrapyramidal side effects (overview: Klimke and
Klieser 1995), is restricted in Europe due to the risk of
agranulocytosis (Anderman and Griffith 1977; Krupp and
Bames 1992; Lieberman and Alvir 1992) to acute and
chronic forms of schizophrenia. In addition to allergic re-
actions to clozapine, severe withdrawal syndromes (su-
persensitivity psychosis or rebound psychosis) have been
described after abrupt discontinuation of long-term treat-
ment with clozapine in several studies (Dickson et al.
1994; Ekblom et al. 1984; Eklund 1987; Parsa et al. 1993;
Perenyi et al. 1986; Simpson et al. 1978; Zapletalek et al.
1980). For the first time we describe the results of a sleep
polygraphically documented rebound insomnia after abrupt
withdrawal of clozapine.
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Case report

A 30-year-old male patient suffers from schizophrenia ac-
cording to the DSM-III-R critera and was treated with
clozapine since his first hospitalization 2 years ago in our
outpatient clinic. At his initial admission the patient ex-
hibited auditory and olfactory hallucinations and persecu-
tory delusions. His affect was blunted, his attention was
poor, and he was ambivalent to pharmacological treat-
ment approaches. First, he was treated with benperidol.
This therapy was successtul within 2 weeks, but the pa-
tient developed severe parkinsonian symptoms. There-
fore, benperidol was replaced by clozapine (250 mg/day).
Then, 144 days after hospitalization, the patient was dis-
charged.

During the following 2 years the patient remained fully
remitted and because of excessive sedation the clozapine
dosage was reduced step by step to 75 mg/night (serum
level 55 pg/l). Then, the medication was abruptly with-
drawn for 1 week because of a suspected thrombopenia,
which could not be confirmed later (computer error). Dur-
ing this week the patient complained within 24 h of severe
insomnia, restlessness, and had every day several periods
of chills and chattering of the teeth without having a fever.
No changes in the mental status occurred during that time.
At the end of the week clozapine treatment was reinitiated
at 75 mg/night and the withdrawal symptoms disappeared
within 24 h. In order to prove the reported rebound in-
somnia, we conducted a sleep polygraphic controlled
clozapine withdrawal 3 months later (informed consent
was obtained from the patient).

All-night polysomnographic recordings (PSG) includ-
ing EMG of anterior tibialis muscles were performed for
two consecutive nights, the first night with clozapine, and
the second night without clozapine. The PSG recording
and staging was done according to the standard criteria
(Rechtschaffen and Kales 1968). The PSG recordings of
the baseline night with 75 mg clozapine (serum level 55
ug/l) showed some difficulties in initiating sleep (sleep la-
tency 104 min), but the sleep period was compact with
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some slow-wave sleep (25 min; Fig.1, top). In the first
part of the night, the sleep quality was reduced by the ap-
pearence of a nocturnal myoclonus syndrome (NMS; see
Staedt et al. 1995). The patient himself rated this night as
representative. The second night without clozapine
(serum level at 9:30 p.m.:46 ug/l; next day, serum level
at 7:30 a.m.:44 pg/l) showed a fragmented sleep with a
long period of wakefulness (Fig. 1, bottom). In compari-
son with the clozapine night, the patient had an increased
wakefulness after sleep onset of 69 min compared with 2
min during the clozapine night.

Sleep efficiency was 56% compared with 78% during
the clozapine night. After the withdrawal night, the pa-
tient was restless again and had a period of chills and
chattering of the teeth, without having a fever. A relapse
did not occur and the rebound insomnia disappeared after
clozapine treatment was reinitiated at 75 mg/night.

Discussion

This case study is in accordance with previous results
published by Zapletalek et al. 1980. They reported that an
interruption of clozapine treatment can cause withdrawal
symptoms including insomnia. In these cases therapy ap-

proaches with typical neuroleptics were unsuccessful and
the withdrawal symptoms disappeared after clozapine
reinitiation. In other patients different authors found an
exacerbation of psychosis (Alphs and Lee 1991; Dickson
et al. 1994; Ekblom et al. 1984; Eklund 1987; Parsa et al.
1993; Perenyi et al. 1986; Simpson et al. 1978).

One explanation for the rapid deterioration after cloza-
pine withdrawal could be a clozapine-induced supersensi-
tivity of central dopamine (DA) receptors. Based on be-
havioral studies in rats, Ungerstedt and Ljungberg (1977)
first presented this hypothesis. Later, Chouinard and Jones
(1980) emphasized that an essential feature for the super-
sensitivity psychosis is “positive” schizophrenic symp-
toms. But this concept is not consistent with the following
observations:

1. Compared with typical neuroleptics, Alphs and Lee
(1991) and Borison et al. (1988) observed a marked dete-
rioration especially after clozapine withdrawal.

2. We observed the occurrence of rebound insomnia 28 h
after clozapine withdrawal, despite only a slight reduction
in the clozapine serum level from 55 ug/l to 46 ug/l (13.5h
withdrawal), and to 44 pg/l (35.5 h withdrawal).

3. In vivo positron emission tomography (PET) investi-
gations (Baron et al. 1989; Cambon et al. 1987) following
withdrawal fo oral neuroleptics found a return to normal



striatal dopamine receptor availability not before 3—15
days.

These findings suggest that the marked withdrawal syn-
drome after clozapine discontinuation is due to specific
clozapine side effects, but not to a clozapine-induced
dopamine supersensitivity because most of the DA recep-
tors are still blocked and will return to a normal availabil-
ity 72 h after withdrawal at the earliest.

The increased basal DA release after clozapine with-
drawal (demonstrated by Meltzer et al. 1989 in animal ex-
periments) has to compete with clozapine for the already-
clozapine-occupied dopamine receptors and is not likely
to cause a dopamine-supersensitivity syndrome.

Another explanation for the withdrawal syndrome after
sudden clozapine discontinuation could be explained by a
cholinergic rebound, because it is known that there is a
greater frequency of withdrawal symptoms in patients re-
ceiving neuroleptics with potent anticholinergic effects
(for a review see Luchins et al. 1980). Following this
point of view, we would have expected a pronounced rapid-
eye-movement sleep (REM) rebound after discontinuing
the highly anticholinergic clozapine, due to an increased
cholinergic activity. However, that was not the case com-
pared with the clozapine night. The time spent in REM
even decreased during the withdrawal night (35.5-33.5
min). This should exclude the possibility of a cholinergic
rebound phenomenon. The abrupt occurring of the with-
drawal syndrome with reduced total sleep time, reduced
sleep efficiency, increased sleep latency, and increased to-
tal wake time resembles what can be observed after dis-
continuation of short half-life benzodiazepines (Gillin et
al. 1989), and therefore could be mediated by GABAergic
qualities of clozapine. Using in vivo animal experiments,
Drew et al. (1990) found that the acute administration of
clozapine increases cerebral GABA release. Graham and
Kokkinidis (1993) reported that clozapine, in contrast to
haloperidol, produced a kindling inhibition which was de-
pendent on daily clozapine administration. Clozapine and
its active metabolites have along half-life (16-24 h), and
according to their observations, changes in the steady
state of clozapine serum level could promote kindling by
the inhibition of GABA release. By the same mechanism
the abrupt withdrawal of clozapine could mediate the
acute sleep disturbances.

Based on these considerations, daily-dose-dependent
influences of clozapine on the GABAergic system may
play a role in its withdrawal side effects. In addition,
clozapine is more effective than haloperidol in displacing
[H3]MK-801 (noncompetitive NMDA antagonist) bind-
ing to glutamate receptors (Lidsky et al. 1991). Thus,
antiglutamatergic mechanisms could also be involved in
clozapine withdrawal effects.

Taking these considerations into account, the occur-
rence of a so-called rebound psychosis after clozapine
withdrawal could be promoted by sleep disturbances, be-
cause it is known that the withdrawal of antipsychotic
drugs is often associated with insomnia (Luchins et al.
1980). Individuals with sleep disturbance experience
more psychological distress, which may increase the vul-
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nerability for a relapse. Clinicians should be careful in
cases of abrupt clozapine withdrawal. Further efforts to
elucidate the GABAergic properties are necessary.
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