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Clinical/Scientific Notes

Clozapine Replacement by Quetiapine for the
Treatment of Drug-Induced Psychosis in
Parkinson’s Disease

Drug-induced psychosis (DIP) occurs in 5% to 8% of pa-
tients with Parkinson’s disease (PB)and is probably the most
important risk factor for nursing home placement among pa-
tients with PD? Although a decrease in anti-PD medication

may relieve psychosis, patients may experience reduced motor

ability as a result. Atypical antipsychotic (AA) agents, such as

clozapine, olanzapine, and risperidone, are increasingly being

used for the treatment of DIP in PD.

While clozapine is useful in this situation, there have been
reports of worsened parkinsonism among patients with PD who
have DIP and are receiving risperidone and olanzapine.
Moreover, a recent article has seriously questioned risperi-
done’s atypical naturB.The frequency of extrapyramidal
symptoms (EPS) with risperidone or haloperidol treatment

have been noted to be comparable, even among neuroleptic-

naive non-PD patients experiencing a primary psychosis in this
study® Clozapine is considered the “gold standard” atypical
antipsychotic drug for the treatment of DIP in PD at this time
because of results from two double-blind, placebo-controlled
trials and multiple open-label triafsbut the risk of agranulo-
cytosis and the cumbersome white blood cell monitoring limit
its use. Quetiapine is the newest atypical antipsychotic that
shows promise for treating DIP in PD!* It has the closest
pharmacologic resemblance to clozapine among the AA but
lacks the risk for agranulocytosis. Like clozapine, quetiapine
has a greater affinity for 5-HJ, than dopamine D recep-
tors}*13|ts effect on parkinsonism and prolactin levels (pre-
dictive of EPS occurrence) has been indistinguishable from
placebo in trials of patients with schizophrenfa:> However,
cataracts occurred in chronic dog studies. Although no definite
causal relationship linking quetiapine to lenticular changes has
been established, lens examination by slit lamp or other appro-
priate methods is recommended at the initiation of treatment
and at 6-month intervals thereaftér.

Our initial experience in clozapine switch-over to quetiapine
among psychiatrically stable patients with PD who have DIP
was not encouragingOnly three of eight patients with PD who
were on clozapine were successfully switched to quetiapine.
We hypothesized that the rapid titration and the shorter overlap

period between clozapine and quetiapine might have been con-

tributing factors to the high failure rate. Nonetheless, only one
patient had increased tremors. All other patients who were
unable to tolerate the switch-over did not experience a decline
in motor function?

Received October 6, 1999; revisions received January 13 and March
24, 2000. Accepted March 29, 2000.

We now report our findings on clozapine replacement by
quetiapine on 15 additional patients using a slower titration
schedule with a wider overlap period.

Methods

Fifteen patients (eight men and seven women) with pre-
sumed idiopathic PD, defined by the presence of three of four
cardinal features (tremor at rest, rigidity, bradykinesia, gait and
balance dysfunction; and a positive initial response-tiopa)
were studied. All patients had a history of DIP (according to
Diagnostic and Statistical Manual of Mental Disorderth
edition [DSM-1V] criteria) but were psychiatrically stable.

All patients were assessed at baseline and reassessed at 4 and
8 weeks after clozapine was totally discontinued using the Brief
Psychiatric Rating Scale (BPRS), Mini-Mental Status Exami-
nation (MMSE), Unified Parkinson’s Disease Rating Scale
(UPDRS parts 1, 2, and 3), Hoehn and Yahr staging (H-Y), and
Clinical Global Impressions Scale (CGIS) by the same exam-
iner. Starting at baseline visit, the daily clozapine dose was
reduced by 6.25 mg per week for 2 weeks, 12.5 mg per week
for the next 2 weeks, then 25 mg per week thereafter until the
drug was discontinued. Quetiapine was started at the same
baseline visit at 12.5 mg per day for 1 week and increased
weekly by 12.5 mg per day until the patient was no longer on
clozapine. If the baseline dose of clozapine was 6.25 mg per
day, 1 week of overlap with 12.5 mg quetiapine was given prior
to clozapine discontinuation.

The titration schedule was strictly adhered to. The duration
of the titration period ranged from 1 to 10 weeks depending on
the initial clozapine dose. After the titration period, quetiapine
adjustment was permitted, such as lowering the drug dose to
improve orthostasis or increasing the nighttime dose to improve
sleep, as long as the patient remained psychiatrically stable.

An open-ended, nonstandardized weekly telephone
interview was performed on all patients and their caregivers/
spouses to assess for compliance, recurrence of hallucinations
or delusions, and side effects. Anti-PD medications were kept
fixed during the cross-over period. Any patient who remained
on quetiapine without worsened psychosis or parkinsonism was
considered a treatment success. Another follow-up telephone
interview was performed after 12 months on all patients (and
their caregivers) who successfully switched over to quetiapine
to assess the tolerability and continued efficacy of the drug.

Pairedt test or Wilcoxon signed rank test (if normality test
failed because of the small sample) was used to compare the
mean MMSE, BPRS, UPDRS, H-Y, and CGIS at 4 and 8
weeks with baseline.

Results
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Fifteen psychiatrically stable patients with PD who have a
history of DIP on an average 41.6 mg clozapine per day were
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TABLE 1. Demographics

Patient Age PD duration Hoehn and Daily L-dopa Daily clozapine Ending quetiapine
no. (yrs) Sex (yrs) Yahr stage dose (mg) dose (mg) dose (mg)

1 72 M 12 25 500 125 375
2 79 M 13 2.0 600 25 50

3 86 F 3 3.0 0 12.5 25

4 78 F 24 4.0 1250 50 D/C
5 80 F 4 5.0 300 50 62.5
6 7 M 8 3.0 300 6.25 25

7 59 M 19 5.0 900 350 450

8 73 F 15 5.0 400 56.25 D/C
9 83 M 20 3.0 600 6.25 125
10 79 F 3 2.5 900 6.25 12,5
11 74 M 5 25 450 25 125
12 71 F 15 3.0 150 6.25 D/C
13 66 M 18 25 400 6.25 25
14 71 M 7 3.0 500 6.25 25
15 82 F 16 25 250 6.25 12.5
Average 75 12 517 41.6 62.5

PD, Parkinson’s disease; D/C, discontinued, switched back to clozapine.

switched to quetiapine (see Table 1). Our sample had a meankinsonism as measured by the UPDRS motor scale, except for
MMSE score of 18 (range, 8-28). increased dyskinesia in one and transient worsening of tremor
Twelve of 15 patients made the transition without a wors- in four patients. The average quetiapine ending dose was 62.5
ening of cognition (as measured by the MMSE) or a loss of mg (range, 12.5-450 mg).
antipsychotic effect (as measured by BPRS and CGIS) atthe 4- At the end of 12 months, nine of 12 patients remained psy-
and 8-week visits after clozapine discontinuation and chose to chiatrically stable on quetiapine. Four patients had a decline in
remain on quetiapine (see Table 2). Switch-over failures were motor function but only two thought it was significant enough
the result of increased dyskinesia, tremor, and anxiety in one to switch back to clozapine. One patient died of an unrelated
patient; and increased hallucinations and confusion in another cause.
patient. The third patient dropped out of the study after a single
dose of quetiapine because of the sudden onset of transient Discussion
radicular pains on both legs; she refused to return for re-
evaluation. Overall, side effects noted were transient and mild. ~ The results of this study are similar to other open-label trials
Two patients became more animated and reported increasedreported and suggest that quetiapine is a useful and well-
energy. None of the patients had significant worsening of par- tolerated agent for the treatment of DIP in PD. Our difficulty in
switching psychiatrically stable patients with PD on clozapine
in an earlier studyseems to have been overcome with a slower
TABLE 2. Comparison of baseline and 4-week/8-week titration and a longer overlap period of the two AA agents. In

visits (N = 14) the previous study, clozapine replacement was done empiri-
cally. A dose of 12.5 to 25 mg quetiapine per day was added at
Baseline 4-week 8-week baseline visit whereas daily clozapine dose was reduced to 12.5
Mean/ Mean/ Mean/ to 25 mg per week. Thus, the maj_ority of patie_nts who were
Test Median Median pvalue Median p value initially on 12.5mg or Ies_s 01_‘ clozapine per day did not have an
overlap period with quetiapine.
MMSE 19.2+/20.5t 21y 019 2051 031 There was no significant difference in the antipsychotic ef-
(B:F(;FI{SS 27'3242” 225;4 5)'325 227TT 00;3688 fects of quetiapine versus clozapine as measured by the BPRS
HaY 3t 28t 0 '25 28t 6 '25 gnd the CQIS at 4 or 8 weeks. Moreover, there was no change
UPDRS ' ' ' ' in mentation (as measured by the MMSE, UPDRS part 1),
Part If 5.1%/5+ 4.7% 0.56 55t 0.94 activities of daily living (UPDRS part 2), and parkinsonism
Part 1§  20.8*21t 19.7* 0.92 20t 0.06 (UPDRS part 3) at the end of the trial. We think the increase in
Part I 47.2* 45.5% 0.42 44.5% 0.18 dyskinesia in one patient and transient tremor worsening in four

patients are a result of withdrawal of clozapine’s antidyski-
MMSE, Mini-Mental State Examination; BPRS, Brief Psychiatric  netict”-*8 and antitremor effectt®:2°

Rating Scale; CGIS, Clinical Global Impressions, Severity of lliness; The 12-month follow up allowed us to assess quetiapine’s

H&Y, Hoehn and Yahr stage; UPDRS, Unified Parkinson’s Disease long-term tolerability and efficacy. Seventy-five percent of pa-

Rating Scale. . ; h .
* Mean; using paired test for comparison. tients who successfully switched over remained psychiatrically

 Median; using Wilcoxon signed rank test for comparison. stable on quetiapine. However, 33% had increased parkinson-
+ Mentation/behavior assessment. ism by 12 months, half of whom switched back to clozapine.

§ Activities of daily living assessment. Nonetheless, because repeat UPDRS motor assessment, BPRS,
I'Motor assessment. and CGIS were not performed, mild increases in parkinsonism,
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worsening of cognition, or loss of antipsychotic effect may not

9.

have been captured in the 12-month patient and caregiver tele-

phone interview.

In conclusion, quetiapine appears to be an effective and well- 10.
tolerated alternative to clozapine among psychiatrically stable

patients with PD who have a history of DIP and who want to

change their antipsychotic medication. The success rate for 11.

such a cross-over increases with a more gradual titration schedule.
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comitant compression of these structutgdthough a number

of drug therapiesor neurosurgical lesiofi©iave yielded relief

in some patients, others have had the tremor for years regard-
less of treatment. Common to the whole spectrum of posttrau-
matic tremor disorders is the fact that the mechanism of tremor
usually remains unexplained, even when a rationally fitting
lesion is found=™ We describe a patient with unusually dis-
abling tremor after minor head trauma. There was no brain
damage or compression attributable to the tremor, but an
innocent-appearing Arnold-Chiari malformation was present.
There was dramatic relief of the symptoms after surgical
intervention.

Case Report

A previously healthy 13-year-old boy was admitted to the
hospital because of an abnormal gait and confusion. Earlier on
the same day he had fallen in a water slide. He slid down on his
back with his feet forward. He had a blackout of approximately
10 seconds after the fall. He stood immediately but never
straightened his hips, making him walk in a peculiar manner.
Whole-body tremors began in the emergency room 1.5 hours FIG. 1. This MRIimage shows the herniation of the brain stem and the
after the fall. During the first few days he reported double cerebellum into the foramen magnum. Although the herniation seems
vision. He had mild nystagmus, exaggerated patellar reflexes, tight, with no cerebrospinal fluid around the brain stem, no changes in
and a slight dysphagia. The neurologic examination was oth- signal intensity (that is, no sign of compression) are visible.
erwise normal. The tremor affected first the hip flexors and
spread to the arms with relative sparing of the head and face
muscles. It was strong enough to shake the whole body and theties, multiple other somatizations, psychiatric disease, and so
bed at a rate of 3-5 Hz at rest. Both the rate and the amplitude on)° were not unambiguously present. Hypnosis was finally
of the tremor increased considerably with movement. The pa- tried but led to no relief of the tremor.
tient could not walk or use his hands. The tremor was continu- ~ Numerous, symptomatic pharmacologic treatments, includ-
ous during wakefulness but absent during sleep throughout theing clonazepam, diazepam, propranolol, a combination of levo-
4 months that the symptoms lasted. dopa and carbidopa, benzhexol, tizanidin, dexamethasone, phe-

Head and spine magnetic resonance imaging with different nytoin, and gabapentin, were ineffective.
sequences (T1, T2, and Flair) revealed only a type 2 Arnold-  When there was no recovery at 4 months, a neurosurgical
Chiari malformation (ACM-2, Fig. 1). There were no signs of decompression of the posterior fossa was performed despite the
compression or tissue damage, the spinal cord was not tetheredabsence of any imaging or neurophysiological sign of compres-
and the cervical vertebrae seemed to be normal. Single protonsion. Anesthesia, with a combination of penthanyl, thiopenthal,
emission computerized tomography (1 month after the trauma) and rocurone, lasted 1 hour. A fragile posterior arch of C1
showed a slightly decreased perfusion of the right temporobasal (Rnomalic or posttraumatic) was removed. The cerebellar ton-
area and decreased binding of the CIT labeling (dopamine sils looked normal._ One day after the operation the tremor
transport) in the right putamen: These findings had disappearedP€gan to decrease in the hands, and on the fifth day the patient
on follow up 3.5 months later. The electroencephalogram was Was ambulatory and using his hands. One year later no neuro-
initially normal. After 1 month there was a rhythmic slow 0gic abnormality was observed.
activity (4-5 Hz) in the right posterior areas in the beginning of
the registration session. However, it was replaced by a sym-
metric alpha activity (8—9 Hz) later during the registration.
Somatosensory evoked responses could not be elicited initially
but were normal on later examinations. Other electrophysi-  The previously reported ACM-associated tremors (two chil-
ological investigations, including motor evoked potentials by drerf” and one liones} did not have a history of head trauma.
transmagnetic stimulation, visual, somatosensory, and brain Some patients with posttraumatically diagnosed ACM without
stem auditory evoked potentials, were all normal. Other inves- concomitant tremor have also been repoftéd.our patient it
tigations, a large number of regular laboratory tests and meta- is likely that there was a preexisting, asymptomatic ACM, but
bolic investigations, including serum ceruloplasmin, were the trauma caused an acute worsening of the brain stem func-
normal. tion. This view is supported by the number of transient ACM-

The possibility of a conversive etiology was evaluated sev- associated clinical symptoms seen in our patient (nystagmus,
eral times. Pediatric psychiatric investigation and care to sup- reflex exaggeration, double vision, and dysphadfa).
port the patient and his family were instituted. No psychogenic ~ Nevertheless, our patient is the first to present with a com-
mechanism could be established. Factors suggesting a psychobination of posttraumatic tremor and ACM. This is also the first
genic origin (inconsistent symptomatology, selective disabili- reported case to show relief of the tremor after surgical decom-

Discussion

Movement Disorders, Vol. 15, No. 3, 2000
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pression. Although the definitive neurobiologic mechanism re-
mains unclear, our patient provides support for a causal link
between the ACM or upper cervical pathology and the tremor.
We think the mechanism of the tremor was hyperextension of
the neck with herniation and stretching of the midbrain and
cerebellum into foramen magnum. Surgical decompression is
normally successful only if there is radiologic or electrophysi-
ological evidence of brain stem or cerebellar compression.
However, no obvious compression was present in our patient;
the transient slight hypoperfusion in the temporobasal areas
was regarded as being clinically nonsignificant. Likewise, the
initial, transient slow rhytmicity in the electroencephalogram
recording was not attributable to any specific brain structure or
related to the tremor, because it disappeared while the tremor
continued during registration.

This case emphasizes the concept that posttraumatic symp-
toms should be primarily considered organic rather than con-
version symptoms. Presently available magnetic resonance im-
aging or electrophysiological techniques may not reveal all
functional disturbances in the brain stem or cerebellum. While
more sensitive methods of investigation are awaited, this case
reminds us that neurosurgical decompression may sometimes
be indicated purely on the basis of the clinical symptoms
coupled with suspicion.

Legends to the Videotape

Segment Ishows the patient 3 weeks after the accident. The
tremor remained essentially the same throughout the period of
4 months before surgery. During the time of this video record-
ing the patient was receivyi3 x 20 mgpropranolol per day. He
shows a disabling postural tremor, which was worsened by any
action. While the tremor was clearly present in all parts of the
body, there was a distal predominance in the limbs during
voluntary movements.

Segment 2shows the patient 3 weeks after surgery on no
medications. Note the virtually complete resolution of the
tremor during both the whole body movements (walking) and
the fine motor movements (eating and writing). The well-
healed wound in the neck after surgery is shown. Note also the
weakness (resulting from the period in the wheelchair) of the
lower limb muscles during climbing of the steps.
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Lazarus’ Sign in Brain Death
[ 2N

Brain death (BD) is the irreversible loss of function of the
brain, including the brain stem? Criteria for the diagnosis of
BD require complete unresponsiveness, apnea, and absent brain
stem reflexes:®*
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BD patients may have spontaneous and reflex movements, tient’s family we recorded these movements on videotape. On
some of which are considered spinal reflexeSExtension- passive flexion of the neck, both upper limbs were raised with
pronation movements, plantar responses, muscle stretch re-flexion of the left arm at the elbow. There was slight internal
flexes, abdominal reflexes, and undulating toe flexion sign are rotation and adduction of the shoulders and pronation of the
some that have been reported The most dramatic movement  forearms. Subsequently, both arms crossed on the patient’s
described is the “Lazarus’ sigf.” chest while there was dystonic-like posturing of the hands with

We describe and show on videotape a brain-dead patient extension and abduction of the fingers, more pronounced on the
with Lazarus’ sign to illustrate the characteristics of this phe- left side. A few seconds later, the hands proceeded down to the
nomenon. This patient is part of a series reported elsewhere. lower abdomen. On repetition of passive neck flexion, the pa-
tient raised both arms, extended them at the elbows, pronated
the forearms, and exhibited dystonic-like posturing of the hands
for approximately 3 seconds before returning them to rest on
his lower abdomen. Variations included flexion of the left arm

A 42-year-old man was admitted to the hospital as a result of with subsequent extension at the elbow on passive neck flexion.
impaired consciousness. His medical history was unremark- With repetition of neck flexion, this pattern extinguished and
able. He was eating when he had sudden neck pain and fell toonly slight flexion of the arms was observed. The patient also
the floor. When admitted to the intensive-care unit he was had a tonic neck reflex. When his head was passively turned to
comatose. He was intubated and on a ventilator for respiratory the right, there was flexion of the left upper limb. No other
support. On neurologic examination 12 hours later, there were movements or responses were seen in his limbs or abdomen,
no motor responses to noxious stimuli to the sternum or limbs. even when painful stimuli were applied.

Brain stem reflexes were absent, including pupil responses to
light; oculocephalic, oculovestibular, and corneal reflexes; gri-
macing to painful stimuli; and pharyngeal and tracheal reflexes.
Spontaneous respiration was absent for 10 minutes during re-
peated apnea testing. A 30-minute electroencephalogram BD is a state that includes absence of cortical functions and
(EEG) was recorded from eight scalp electrodes atvdmm brain stem reflexes. It ends with cardiac arrest, usually occur-
gain, high-frequency filter at 70 Hz, and time constant at 0.3 ring within 24—-48 hours. In the past, the presence of any type
seconds. Interelectrode distance was at least 10 cm. The EEGof spontaneous or reflex movement challenged the diagnosis
was isoelectric (Fig. 1). Thus, the patient met criteria for BD as of BD.?

established by the American Academy of Neurology guidelines  Ivan et al® studied 52 subjects with BD and found some
for determining BD' A computed tomography scan of the head forms of spinal reflexes in 75%. Jorgensen €t edported the
showed a large, right pontocerebellar hemorrhage (see the vid-presence of deep tendon reflexes of the limbs in one third of a
eotape segment). series of 63 patients. Twenty-one patients had extension/

Six hours later, his examination and another EEG remained pronation of the arm and forearm in response to cutaneous
unchanged. At that time, a complex sequence of movements stimulation. In 1982, Mandel et &f. reported a 28-year-old
was noticed. After appropriate written consent from the pa- man with BD who spontaneously had extension movements of

Case Report

Discussion

FP1-C3
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both upper limbs, hands held in a praying position, and arms
flexed at the elbow followed by abduction movements of the
arms, separation of the hands, and falling of the arms alongside  The patient is a 42-year-old man who met criteria for brain
the torso. There was also flexion/extension of the lower limbs death following a large pontocerebellar hemorrhage. In the first
as well as walking-like movements. The authors added that 24 hours, a complex sequence of movements was observed.
these movements could also be elicited by applying noxious The videotape shows the patient displaying a sequence of
stimuli to the extremities, by flexion of the neck, or by plantar complex movements on passive flexion of the neck: both upper
stimulation. This was the first report of these types of move- limbs are raised while there is flexion of the left arm at the
ments. Subsequently, Ropper efakported the presence of elbow. There is slight internal rotation and adduction of the
the classic “Lazarus’ sign” in five patients with BD after the shoulders and pronation of the forearms. Subsequently, both
ventilator was disconnected or during apnea testing. Typically, arms cross on the patient’s chest while there is dystonic-like
the sequence of movements lasted for several seconds and inposturing of the hands with extension and abduction of the
cluded bilateral arm flexion to the chest, shoulder adduction, fingers, more prominent on the left side. A few seconds later,
and hand-raising above the chest or moving up to the neck. Thethe hands proceed down to the lower abdomen.

fingers sometimes held dystonic postures. The hands then On repetition of passive neck flexion, the patient raises both
crossed or touched and finally proceeded down to the bed. In upper limbs. There is arm extension at the elbows, pronation of
two patients, passive flexion of the neck elicited a jerk that the forearms, and dystonic movements of the hands for ap-
raised the four limbs off the bed. Historically, Lazarus was the Proximately 3 seconds before their return to rest on the lower
brother of Mary and Martha of Bethany and a friend of Jesus abdomen. Later, the videotape shows variations, including flex-
Christ. According to the New Testament, Christ raised Lazarus i0n of the left arm with subsequent extension at the elbow on

Legend to the Videotape

from the dead, thus the sign of the patient moving while brain
dead. Jordan et . reported on a 63-year-old man with BD
who, a few minutes after termination of respiratory support,
crossed both arms over his chest and began to sit up. This
spontaneous movement lasted approximately 15 seconds befor
he resumed the horizontal position. Later, Heytens &f also
reported a case of Lazarus’ sign in a brain-dead patient during
nonhypoxic apnea testing, although with a repetitive pattern
lasting approximately 1 hour and with associated arterial hy-
pertension, tachycardia, and facial flushing. Other cases of Laz-
arus’ sign were also reported either following respiratory sup-
port removal or on neck flexioft=*® Most cases involved
movements of the upper limbs only, although some also had
lower limb motion, such as flexion at the hips and kn&et;*¢
flexion of the trunk** or shallow and irregular respiration
movementg31°

The complex movements that our patient displayed are simi-
lar to those described by the previous reports mentioned above.
This complex sequence of movements was named the
“Lazarus’ sign® and is thought to be spinal in origf®*>~*"It
was suggested that this phenomenon may be the result of hyp-
oxic stimulation of neurons in a cervical spinal cord isolated
from rostral brain regions, because it has been reported after the
respirator was shut off, during apnea testing, or when on arte-
rial hypotensior?:***®In fact, some authors prefer to reserve
the term “Lazarus’ sign” for this motor phenomenon when seen
in BD patients after cessation of artificial ventilatibhHow-
ever, our patient, as well as othéfst?*¢18exhibited this
phenomenon without being hypoxic. In our case, passive flex-
ion of the neck elicited Lazarus’ sign. Passive neck flexion, as
well as other noxious stimuli, has also been reported to trigger
this complex sequence of movemetts**€suggesting that
stimulation of the cervical spinal cord in a brain-dead
individual may also induce this phenomenon. Mechanical ex-
tension of spinal roots, compression of the spinal cord, or sen-
sory1i7nput phenomena may have a relationship to Lazarus’
sign:

Further electrophysiological, functional imaging, or flow
studies can help elucidate the nature of Lazarus’ sign. Because
of the practical and legal implications, neurologists need to
identify this unusual movement.

passive neck flexion. With repetition of neck flexion, this
pattern extinguished. Only slight flexion of the arms was
observed.

Finally, the videotape shows the tonic neck reflex. When the

dead is passively turned to the right, there is flexion of the left

upper limb.

JoseA. Bueri, MD
Gustavo Saposnik, MD
Jorge Maurio, MD
Roberto Saizar, MD
Nélida S. Garretto, MD
Department of Neurology
Hospital J. M. Ramos M&j
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