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Background: Withdrawal symptoms for typi-
cal antipsychotics are generally mild, self-limited
and do not include development of psychotic
symptoms. In contrast, withdrawal symptoms for
clozapine can be severe with rapid onset of agita-
tion, abnormal movements, and psychotic symp-
toms. Different pathophysiologic etiologies have
been suggested for these severe symptoms, in-
cluding dopaminergic supersensitivity and re-
bound.

Method: Three case reports of clozapine with-
drawal symptoms are presented. A review of pre-
vious case reports and discussion of the etiology
of withdrawal symptoms of typical antipsychatics
and clozapine are provided.

Results: These three patients developed de-
lirium with psychotic symptoms that resolved
rapidly and completely upon resumption of low
doses of clozapine.

Conclusion: The severe agitation and psy-
chotic symptoms after clozapine withdrawal in
these three patients were due to delirium, perhaps
the result of central cholinergic rebound. The
withdrawal symptoms and delirium resolved rap-
idly with resumption of low doses of clozapine.
Severe withdrawal symptoms can probably be
avoided by slowly tapering clozapine and/or si-
multaneously substituting another psychotropic
with high anticholinergic activity, such as thiorid-
azine.

(J Clin Psychiatry 1997;58: 252-255)

Received May 16, 1995; accepted Feb. 18, 1997. From the Department
of Psychiatry, Allegheny University, Norrissown Sate Hospital,
Norristown, Pa. (Dr. Sanilla); the Department of Psychiatry, University of
Kentucky, Lexington (Dr. de Leon); and the Department of Psychiatry,
University of Southern California School of Medicine, Los Angeles (Dr.
Smpson).

Reprint requests to: Joseph K. Sanilla, M.D., Department of
Psychiatry, Allegheny University, Norristown State Hospital, Clinical
Research Center, Building #52, Norristown Sate Hospital, Norristown, PA
19401.

J Clin Psychiatry 58:6, June 1997

Symptoms associated with the withdrawal of anti-
psychotic medications have been recognized since
their earliest use.® These symptoms of nausea, vomiting,
marked diaphoresis, increased sebaceous secretion, rest-
lessness, and general physical complaints occur in varying
combinations, peak within afew days, and resolve without
treatment in about 1 week. Extrapyramidal symptoms also
sometimes occur but are most likely related to the simulta-
neous withdrawal of antiparkinson agents.® Psychotic
symptoms are not part of the withdrawal reactions.*®

Withdrawal symptoms for clozapine can differ from
those of typical antipsychotics. Symptoms, in addition to
those above, include rapid onset of severe agitation, ab-
normal movements, and psychotic symptoms.5*

We present the cases of three patients who, within
a few days of stopping clozapine, developed agitated
delirium with psychosis that responded rapidly to the
resumption of clozapine. Two who had histories of tardive
dyskinesia (TD) also developed severe choreoathe-
toid-movements, which also resolved after clozapine was
resumed.

CASE REPORTS

Case 1

Mr. A, a 46-year-old white man with a 27-year history
of refractory schizoaffective disorder, had been an inpa-
tient for 17 years. He had moderately severe TD and par-
kinsonism and delusions of ‘reference and control. He
attended to all hisactivities of daily living, went on hospi-
tal grounds unsupervised, and worked in a workshop. He
had been stable for several months on aregimen of cloza-
pine (300 mg/day; serum clozapine level =105 ng/mL,
serum norclozapine level =56 ng/mL), lithium (2700
mg/day; 1.5-1.7 mEg/L), and divalproex sodium (1500
mg/day; 70-80 pg/mL). He had received clozapine for
over 1 year at doses up to 600 mg/day. TD and parkin-
sonism improved, but psychotic symptoms had not, so it
was decided to withdraw clozapine and resume a standard
antipsychotic.

Clozapine was weaned over 2 weeks from a dose of
300 mg/day—initially by 100 mg/day and then by 50 mg/
day every 3 to 4 days. Lithium and divalproex sodium
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were continued at the same doses. Another antipsychotic
was not immediately restarted.

Twenty-four hours after the last dose of clozapine, Mr.
A became confused, disorganized in speech, and unableto
get dressed or eat without assistance. The following
morning he was agitated, diaphoretic, incontinent of
urine, and pacing constantly. Over the next few hours,
continuous, slow, choreoathetoid movements devel oped
first in his hands and fingers, and then in neck, trunk, and
all limbs, along with continuous, severe facial grimacing.
When standing, he gave the impression of dancing be-
cause of the chorea of his legs and the slow serpentine
waving of his arms. While he was lying down, al the
movements continued. At times his legs flexed slowly at
the waist, up over his trunk, so that his feet were by his
head. He was profusely diaphoretic, oriented only to
name, and spoke in complete word salad. He had moder-
ate tonus in al extremities, but no rigidity across any
joints. Deep tendon reflexes were hypotonic, and there
was no clonus. He developed visua hallucinations, pick-
ing at thingsin the air, and became assaultive when he no
longer recognized staff.

Benztropine 2 mg i.m. was given after blood studies
were obtained. Within 30 minutes, choreoathetoid move-
ments, agitation, and diaphoresis markedlydecreased,
and speech became coherent. Three hoursafter theiinjec-
tion, though, severe choreoathetoid movements, dia-
phoresis, and agitation had returned. A second 2-mginjec-
tion of benztropine produced similar improvement.

Laboratory results revealed a white blood cell (WBC)
count of 23,000/cu mm and a creatinine phosphokinase
(CK) level of 581 IU/L (normal, 25-175). Serum lithium
(1.5 mEg/L) and valproate (81 pg/mL) levels were un-
changed. Other values were within normal limits. Vital
signs and temperature were stable.

Symptoms began again 2 hours after the second injec-
tion of benztropine, so clozapine 50 mg p.o. was given.
One hour later, choreoathetoid movements, diaphoresis,
and agitation began to decrease and stopped completely
within 10 minutes. The patient slept throughout the night.

The following morning, Mr. A was pleasant, oriented,
coherent in speech, and cooperative. Mild disorganization
and ataxia resolved over the next day, and he returned to
his prewithdrawal level of function. Clozapine was in-
creased to 150 mg/day over 4 days. Divalproex sodium
and lithium were continued unchanged. CK and WBC
valuesreturned to normal over the next week. No fever or
infection ever developed. The results of a chest x-ray
were normal, and the findings for urine and blood culture
tests were negative.

Case 2

Mr. B, a 63-year-old white male outpatient, had a 20-
year history of chronic paranoid schizophrenia. He had re-
sponded to typical antipsychotics but developed TD and

253

laryngeal dystonia, which produced grunting with breath-
ing. He was treated with clozapine because of the dyski-
netic movements, all of which resolved.

He had been taking clozapine for 1 year (250 mg/day,
serum level = 220 ng/mL), when he ran out of medication.
Two days after his last dose (200 mg h.s.), he called to
complain of disturbing auditory hallucinations that were
as severe as when he first became ill. At that time, he had
been arrested for driving recklessly, trying to get away
from the voices.

Mr. B was seen the following day. He was wide-eyed,
agitated, and grunting considerably. Even though it was a
cold day, he was profusely diaphoretic and soaked with
sweat. He was confused, disoriented for time, unable to
focus his attention, and had difficulty in speaking. He had
extreme choreoathetoid movements and was writhing
continuously, making it difficult for him to remain in a
chair. He was given 50 mg of clozapine. Within 1 hour,
agitation, confusion, choreoathetoid movements, dia-
phoresis, and auditory hallucinations dramatically de-
creased. Clozapinewas gradually increased to 250 mg/day
over 3 days, during which time all symptoms resolved,
and he has continued to do well.

Case 3

Mr. C, a 38-year-old white man with a 25-year history
of refractory undifferentiated schizophrenia, had been an
inpatient for 18 years. Residual symptoms were negative
symptoms with no hallucinations. He attended to all his
activities of daily living, went on hospital grounds unsu-
pervised, and worked in a workshop.

He had been stable on clozapine 250 mg/day (serum
level =1000 ng/mL), lithium 1500 mg/day (1.2 mEg/L),
and fluoxetine 40 mg/day for 18 months. A routine elec-
trocardiogram (ECG) revealed a new incomplete right
bundle-branch block and anterolateral T wave changes.
Clozapine was stopped immediately because of concern
about the conduction-abnormalities. Fluoxetine and lithi-
um were continued unchanged.

Over the next 5 days, Mr. C became agitated, intermit-
tently disoriented to place, disorganized, and unable to
leave the unit. He developed decreased attention and dis-
turbed sleep. Nausea, vomiting, and nasal congestion were
present for 2 days. Over the next few: days, he became
completely disoriented to time and place, incomprehen-
sible in speech, and unable to follow verbal’ commands.
He was unable to shower, eat, or get dressed by himself
and became incontinent of feces. At times he was assaul-
tive. During brief lucid periods, he reported fear of severe
auditory hallucinations, delusions about UFOs, and bi-
zarre visual hallucinations of God.

His deteriorated condition continued for 3 weeks. The
ECG abnormalities resolved, and clozapine was restarted
at 25 mg b.i.d. Thefirst night he slept well, and the follow-
ing day the disorientation, disorganization, and agitation
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were much improved. Auditory and visual hallucinations
resolved over 3 days. Clozapine was titrated to 100 mg
b.i.d. over a week, and he returned to his prewithdrawal
level of function.

Electrocardiogram conduction abnormalities reoc-
curred, and clozapine was again stopped abruptly, but
this time risperidone was immediately substituted. An
identical clinical picture developed over several days,
though, including auditory and visual hallucinations, dis-
turbed sleep, disorientation, confusion, and inability to
care for himself. Steady deterioration continued despite
the use of risperidone (3 mg b.i.d.). Three weeks after
clozapine had been stopped, risperidone was stopped,
and clozapine was restarted (25 mg b.i.d.). Therewasra
pid improvement.in-agitation, confusion, and sleep after
thefirst dose, and areturn to prewithdrawal function over
aweek, while clozapine was titrated to 100 mg b.i.d.

DISCUSSION

Surveys and controlled studies have found that with-
drawal symptoms of typical antipsychotics are relatively
common, mild, and self-limited. In contrast, descriptions
of clozapine withdrawal symptoms, ‘although limited to
case reports, have stressed their severity.

Each of these patients developed extremely severe
symptoms and a reduced level of consciousness, which
initially fluctuated and eventually became constant; with
corresponding increased agitation. This is the hallmark
of delirium.”® The four patients described by Simpson
and colleagues also had developed marked clouding of
consciousness.” No other published report has men-
tioned the level of consciousness.

Some authors have suggested that the severe psy-
chotic symptoms following clozapine withdrawal are due
to a supersensitivity psychosis that develops because of
clozapine-induced dopamine receptor hypersensitiv-
ity.21° Others have suggested that this explanation alone
would not account for the rapid onset of symptoms and
that some other process must be involved.**

Another explanation is that the agitation and halluci-
nations result from delirium. Each patient developed
symptoms meeting criteria for substance withdrawal de-
lirium (DSM-IV)—change in cognition (disorientation,
disorganized speech, apraxia) and reduced level of con-
sciousness*—that developed rapidly after clozapine
withdrawal and fluctuated throughout the day.

Psychotic relapse in schizophrenic patients following
withdrawal of typical antipsychotics usually occurs over
aperiod of weeksto months and is generally preceded by
nonpsychotic prodromal changes.>** The hallucinations
and delusions described in clozapine withdrawal could
be due to the perceptual disturbance of delirium. Patients
1 and 3 had visua hallucinations, which they had never
had previously and which resolved with resolution of the
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delirium after clozapine was restarted. Additionally, an
electroencephalogram obtained on Patient 1 during the
symptomatic period demonstrated diffuse, bilateral slow
rhythm of 5-7 Hz, which is consistent with delirium,
rather than a normal rhythm of 8-12 Hz.

Pathophysiology

Symptoms following antipsychotic withdrawal are
thought to result from withdrawa of the anticholiner-
gic effect of the antipsychotic, which leads to rebound
increased cholinergic activity.® Peripheral cholinergic re-
bound produces nausea, vomiting, diaphoresis, and rhini-
tis. Mild central cholinergic rebound produces restless-
ness and insomnia>!® Similar symptoms occur after
withdrawal of any psychotropic having anticholinergic
activity, and the more potent the anticholinergic activity,
the more likely symptoms are to occur.'®#

Severe clozapine withdrawal symptoms could be
caused by greater central cholinergic rebound, due in
part to clozapine's extremely potent antimuscarinic activ-
ity.*® Symptoms of centra cholinergic rebound would
be similar to those of a centrally acting cholinergic ago-
nist—parkinsonian effects, ataxia, and hypertonia. These
theoretically result from activation of muscarinic re-
ceptors in the basal ganglia.®?* Central cholinergic toxic-
ity producesirritability, restlessness, ataxia, delirium, and
hallucinations.??

Several findings suggest that increased cholinergic ac-
tivity contributed to these withdrawal symptoms. All
three patients had some peripheral cholinergic symptoms
(diaphoresis, nausea, vomiting, rhinitis). Patient 1 dis-
played all the symptoms of central cholinergic toxicity
(ataxia, hypertonia, restlessness, hallucinations, de-
lirium), al of which improved with benztropine. Patient 3
developed symptoms despite immediate substitution of
risperidone. Risperidone has no antimuscarinic activity to
block the cholinergic rebound. Risperidone does block
dopamine (D, and D) and 5-HT, receptors, so that with-
drawal symptomswerelesslikely to berelated to dopami-
nergic or 5-HT, rebound.?

Increased cholinergic activity could have contributed
to choreoathetoid movements, since the movements im-
proved with benztropine. Choreoathetoid movements oc-
curred only in the two patients with histories of severe
TD, which suggests involvement of additional receptor
effects.

Control of motor activity involvesinteraction of dopa-
minergic, cholinergic, and GABAergic neurons.** Hun-
tington's disease involves the loss of cholinergic and
GABAergic neurons in the striatum, but the exact mecha-
nism producing choreais not known.?* The etiology of TD
isaso unknown, although thereis evidence for aterations
of dopamine and other receptors.”® Clozapine affectsall of
these receptors, but any theory for the etiology of the
withdrawal choreoathetoid movementsis speculative.
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Patients 1 and 3 were receiving other medications (lith-
ium, divalproex sodium, fluoxetine), which may have
contributed to the withdrawal symptoms. It is unlikely
that these agents were the primary cause, though, since
they were continued unchanged, and all symptoms re-
solved rapidly after resumption of clozapine.

Treatment

Low doses of clozapine (25-50 mg) resulted in rapid
improvement of the withdrawal symptoms, indicating that
large initial doses are unnecessary. A prolonged taper is
the preferred method for discontinuing clozapine, and a
longer taper period may have prevented the symptomsin
Patient 1.

When clozapineis stopped abruptly (e.g., for agranulo-
cytosis), substituting a psychotropic with high anticholin-
ergic activity (e.g., thioridazine) may prevent withdrawal
symptoms. Anticholinergics have been used to treat the
withdrawal effects of other psychotropics,*® and trihexy-
phenidyl has been used to treat gastrointestinal symptoms
associated with abrupt clozapine withdrawal .

We have since withdrawn clozapine from six patients.
Two withdrawn abruptly from 600 mg/day- were immedi-
ately started on thioridazine (50—100 mg p.o. b.i.d.). Four
were weaned over 4 to 8 weeks, and-thioridazine was
added during the last 2 weeks of clozapinetreatment. Five
of the six were then treated with risperidone. Risperidone
was added to thioridazine, which was tapered and stopped
over 2 weeks. None of the six developed any withdrawal
symptoms.

There have been no controlled assessments of cloza-
pine withdrawal, so the incidence of severe symptomsis
unknown and may be rare. Because of the potential sever-
ity of symptoms, though, we now routinely add thiorid-
azine when discontinuing clozapine and before substitut-
ing another antipsychotic.

Drug names: benztropine (Cogentin and others), clozapine (Clozaril),
divalproex sodium (Depakote), fluoxetine (Prozac), risperidone
(Risperdal), thioridazine (Mellaril and others), trihexyphenidyl (Artane
and others).
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