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Abstract. The atypical antipsychotic ziprasidone has been considered inappropriate for use in patients with Parkinson’s
disease (PD), as most atypical antipsychotics worsen parkinsonism. However, the current evidence for safety and efficacy
of ziprasidone in PDP has not been evaluated in a systematic fashion. We review published experience with ziprasidone for
treating psychosis in PD via systematic search of MEDLINE, Embase, Cochrane CENTRAL, and Clinicaltrials.gov with
terms related to “ziprasidone” and “Parkinson’s disease”, inclusive of case reports and prospective studies. We also add
seven cases of ziprasidone exposure in patients in our center with idiopathic PD or Lewy body dementia (DLB), selected by
retrospective query of all clinical data since 1996. In our review, two prospective trials and 11 case reports or series were
found, with ziprasidone found to be generally effective for treatment of psychosis and with few adverse events reported. Our
case series did not support efficacy of ziprasidone; it was generally safe in PD, but two patients with DLB had adverse motor
events. We conclude that, although ziprasidone occasionally can produce substantial worsening of motor signs, it usually is
well tolerated, and may provide in some cases a useful alternative to quetiapine, clozapine and pimavanserin, particularly in
the acute care setting. Further randomized controlled studies are needed.
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INTRODUCTION non-motor symptoms of the disease being some of
) ) ) its most disabling features [2]. Psychotic symptoms
Par‘klnson s disease (PD) bas classically be.en are common in PD, though criteria for Parkinson’s
described as a motor syndrome; indeed James Parkin- disease psychosis (PDP) have only recently been
son, in his seminal report, described “powers of [the] standardized. PDP requires psychotic symptoms or
mind, unimpaired” [1]. More recently, however, PD illusions, lasting at least 1 month, preexisting PD
has better been characterized as a neurodegenerative by standard clinical definitions, and exclusion of
disorder affecting widespread brain regions outside alternative diagnoses, while it may occur indepen-
motor pathways, with cognitive, behavioral and other dently or in association with dopaminergic therapy
*Correspondence to: Kevin J. Black, Campus Box 8134, 660 S. [3]. PDP V_a,rle,s H,l severity but g?nerally carmes a pO(?r
Euclid Ave., St. Louis, MO 63110, USA. Tel: +1 314 362 5041; prognosis; it limits treatment of motor symptoms, is
Fax: +1 314 362 0168; E-mail: kevin@wustl.edu. associated with dementia, and increases mortality [4].
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The treatment of psychotic symptoms in PD is
limited by the antidopaminergic properties of most
antipsychotic medications, and therapy has gener-
ally been restricted to quetiapine, clozapine, and
pimavanserin, the last of which is the only phar-
maceutical with an FDA indication for treatment
of PDP [5-7]. However, significant limitations exist
with these medications regarding efficacy, safety and
cost, respectively [8—10]. Furthermore, none of these
medications can be administered parenterally, lim-
iting their utility in acute care settings [10]. Other
atypical antipsychotics have been used in PDP with
varying degrees of success, though generally limited
by their tendency to exacerbate motor symptoms of
PD due to their antidopaminergic effects [7]. Ziprasi-
done has been the subject of some curiosity for the
treatment of psychotic symptoms in PD. In common
with other atypical antipsychotics, ziprasidone is both
a dopamine and serotonin antagonist, which prefer-
entially binds to D2 over D1 receptors at a 100 to 1
ratio and 5-HT2A over D2 at a 6.9 to 1 ratio. While
this affinity for D1 and D2 is within the range of many
atypical antipsychotics, the higher relative affinity for
5-HT2A as compared with risperidone has been sug-
gested as a mechanism for lower motor side effects
[11]. Additionally, ziprasidone is one of the few atyp-
ical antipsychotics available in a parenteral form and
has a relatively short half-life [10].

However, ziprasidone is generally now lumped in
with other atypical antipsychotics and avoided in PDP
due to concerns for exacerbating parkinsonism [4,
12]. Furthermore, the U.S. Food and Drug Adminis-
tration issued a black box warning of “elderly patients
with dementia-related psychosis treated with antipsy-
chotic drugs are at increased risk of death” for all
antipsychotics, although for pimavanserin this warn-
ing is specified as being for psychosis unrelated
to PDP [10]. On the other hand, a recent review
on treating PDP found little data on ziprasidone in
PD, much of it surprisingly positive, prompting a
closer examination [13]. Several previous reviews
have been performed on antidopaminergic therapy
in PDP [5, 14-16], though few have focused primar-
ily on ziprasidone [17]. A comprehensive, systematic
review of the available literature has not yet been per-
formed and would be useful to help define what role
ziprasidone may have in the treatment of PDP. Here
we summarize published literature on the efficacy,
safety and side effects of ziprasidone in PDP and add
clinical data from our center for the use of ziprasidone
in PDP.

METHODS
Question

The question addressed is the efficacy, safety and
side effect profile of ziprasidone for the treatment of
symptoms of psychosis in PD.

Survey methodology

The protocol for this systematic review was regis-
tered with PROSPERO (https://www.crd.york.ac.uk/
PROSPERO), CRD42018099918. We performed a
search of MEDLINE (1946 to January, 2018),
Embase, Cochrane CENTRAL, and Clinicaltri-
als.gov with combinations and variations of the
terms ‘“Parkinson disease”, “Parkinson’s disease”,
“psychosis”, “psychotic disorders”, “hallucinations”,
“ziprasidone”, and “Geodon”. The search was limited
to those reporting original clinical data in humans
and was not limited by language or date. Complete
search details are reported in a supplemental file. On
reading of the citations, all articles that were rele-
vant to the topic were identified for review. To be
included in the review, articles must have reported
data from clinical cases or trials in which ziprasi-
done was used to treat symptoms of psychosis in
PD.

This search was performed in May 2018. We also
asked the manufacturer of Geodon® for any infor-
mation they had on ziprasidone in PD which did not
reveal any additional information.

Inclusion criteria:

e Publications reporting original clinical data or
experience in humans;

e Publications involving patients with a diagnosis
of idiopathic PD and psychotic symptoms;

e Publications in which ziprasidone was adminis-
tered for treatment of psychotic symptoms.

Exclusion criteria:

e Publications not reporting original clinical data,
including reviews and book chapters;

e Publications in which ziprasidone may have
been one of many medications administered but
which do not report data specifically for this
medication.

e Publications reporting data only on patients
with other parkinsonian disorders, including
drug-induced parkinsonism, DLB, multisystems
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atrophy, corticobasal degeneration, and progres-
sive supranuclear palsy.

e Publications for which full text was unavailable
online.

Data extraction and analysis

Selection of publications was performed by JRY,
KJB, and AAD, all of whom have clinical expertise
and research experience in movement disorders. JRY
performed initial screening and selection of studies
which were reviewed and verified by KJB. The initial
round of selection was performed by screening title,
abstract, and keywords for inclusion and exclusion
criteria. If the publication potentially met inclusion
and exclusion criteria, authors disagreed regarding
eligibility, or if insufficient information was avail-
able, the full text was reviewed for eligibility (Fig. 1).

Data was independently extracted by JRY and
KJB into a standardized form and inserted into the
study database. Data was reviewed by all authors, and
discrepancies were mediated by discussion between

authors with AAD serving as referee. Data extracted
included type of report or study, number of patients
or subjects included, metrics used for evaluating effi-
cacy and side effects, the presence of blinding in
relevant study types, and clinical outcomes. Princi-
pal measures were defined as any original clinical
data regarding the use of ziprasidone in PDP.

Given the wide range of data measures, high
prevalence of subjective and case report data, and
uncontrolled nature of the two small prospective stud-
ies resulting from the search, no metaanalysis could
be meaningfully performed, and no attempt to mathe-
matically combine the results of different studies was
made.

Risk of bias

In order to assess the risk of bias for the two open-
label prospective studies, the Risk of Bias Assessment
Tool for Nonrandomized Studies (RoBANS) was
used [18]. Although Pintor et al did have an ele-
ment of randomization in their study design, the open

Records identified through
database search

Records identified through
other means

n=0

n= 276
v

removed
n=251

Records after duplicates

v

Records screened
n= 251

Records excluded
n= 224

\ 4

eligibility
n= 27

Full-text articles assessed for

Full-text articles excluded, with reasons
n= 14
e Review article without original
clinical data (n = 3)

¢ Animal study only (n =2)

systematic review
n= 13

[ Included } [ Eligibility J { Screening ] [Identification]

Studies included in

¢ Duplicate not identified in initial
screening (n = 6)

¢ No clinical data specifically for
ziprasidone exposure (n = 3)

Fig. 1. PRISMA flowsheet of literature search and selection.
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label nature with lack of patient blinding and lack of
placebo control made tools designed for evaluation
of randomized controlled trials less appropriate here,
while RoBANS criteria were generally applicable.
JRY applied criteria for judging risk of bias, while
KJB verified these results. This was used to inform
the review authors regarding study quality in reaching
conclusions.

Case series

We also reviewed our own clinical data for cases
in which ziprasidone was used to treat psychotic
symptoms in PD. All patients were evaluated in the
Washington University Movement Disorders Center
between 1996 and January 2018 by a movement dis-
orders specialist. This center has used an electronic
medical record for over 20 years, Medical Automated
Records System (MARS), which permits automated
retrospective queries of collected clinical data [19].
A search was performed for patients with a diagno-
sis of idiopathic Parkinson’s disease OR ICD-9-CM
code of 332.0 and a history of ziprasidone in the
medication list. This search included cases in which
ziprasidone was initiated and cases in which ziprasi-
done was stopped. Authors JRY and KJB reviewed
the charts of the individuals returned by this search to
identify patients in whom ziprasidone had been used
for symptoms of psychosis in the setting of idiopathic
PD or, given the similar pathophysiology, patients
with a diagnosis of dementia with Lewy bodies
(DLB) and significant parkinsonism. Clinical details
including diagnoses, minimum and maximum dose of
ziprasidone, exposure time, other concurrent or sub-
sequent antipsychotics used, UPDRS scores before,
during and after ziprasidone exposure, and subjec-
tive notes regarding clinical course were extracted
and are reported in Table 2. All data were collected
in accordance with a study protocol established with
the Washington University Human Research Pro-
tection Office (Institutional Review Board, protocol
ID 201712126), and no identifiable information is
reported here.

RESULTS
Systematic review

The review protocol produced 13 publications
addressing the primary question (Table 1). Of these,
2 were prospective open label trials totaling 18 sub-
jects, and 11 were case reports and case series

totaling 67 subjects, though the largest totaling 43
subjects presented minimal clinical data. No ran-
domized controlled trials or other blinded studies
were found. Efficacy outcomes varied by study and
included Neuropsychiatric Inventory (NPI), Brief
Psychiatric Rating Scale (BPRS), Clinical Global
Impression (CGI), and subjective observations. Side
effect and safety measures also varied by study and
included Unified Parkinson’s Disease Rating Scale
(UPDRS), Abnormal Involuntary Movement Scale
(AIMS), Schwab and England Activities of Daily
Living Scale (SaE), Hamilton Depression Rating
Scale (HDRS), Mini Mental Status Exam (MMSE),
corrected QT segment on electrocardiography (QTc),
vital signs, and subjective observations on neurologic
examination.

Side effects and safety

In one case series, ziprasidone was reported to
cause worsening of PD with prolonged off periods
in 1 of 4 patients [20]. In another case, addition
of ziprasidone was associated with marked worsen-
ing of parkinsonian signs and features of neuroleptic
malignant syndrome [21]. However, two other reports
described no side effects or worsened parkinson-
ism [22, 23]. In one case, switching from high dose
quetiapine (up to 700 mg daily) to ziprasidone at
120 mg/day improved motor symptoms of PD which
had been exacerbated on quetiapine [24]. The authors
of one large study summarized their clinical experi-
ence with ziprasidone in PD in two sentences: 43
patients were given 20—40 mg/day, which controlled
psychotic symptoms ‘“adequately,” while “no side
effects have been reported in any of our patients”,
although no objective clinical data or specific details
on individual patients were provided [25]. Inter-
estingly, five patients given parenteral ziprasidone
10-20 mg in an emergency setting had “no increase
in bradykinesia, muscle rigidity or tremor” on follow-
up examinations during the 24 hours after injections
[26]. One study noted that aripiprazole had wors-
ened motor symptoms while a subsequent switch
to ziprasidone essentially restored UPDRS to the
patient’s baseline [27]. In one unusual case, the con-
comitant administration of ziprasidone, tramadol and
rasagiline was associated with the development of
serotonin syndrome [28]. The bulk of case data did
not support worsening of parkinsonian motor symp-
toms with the administration of ziprasidone.

In one open label prospective study, 12 patients
with PD were administered ziprasidone in an



J.R. Younce et al. / Ziprasidone in Parkinson’s Disease Psychosis Review 67

Table 1
Publications with primary data on the use of ziprasidone in Parkinson disease, sorted by date

First author

Year N Study type

Blinding Efficacy

measures

Safety measures

Key findings

Gray

Lopez del Val

Connemann

Gomez-Esteban

Oeschner

Micheli

Berkowitz

Shiah

Schindehiitte

Duggal

Stefanis

Pintor

El-Okdi

2004 1 Case report

2004 43 Case series

2004 1 Case report

2005 12 Open label
prospective
trial

2005 5 Case series

2005 6 Case series

2006 4 Case series

2006 1 Case report

2007 4 Case series

2008 1 Case report

2010 1 Case report

2012 6 Open label
prospective

trial

2014 1 Case report

none

none

none

none

none

none

none

none

none

none

none

none

None

Subjective

Subjective

Subjective

NPI

BPRS

BPRS, CGI,
HDRS

Subjective

Subjective

Subjective

BPRS

Subjective

BPRS, SAPS,
CGIS

Subjective

Vital signs, laboratory,
subjective

Subjective

UPDRS

UPDRS, AIMS

QTc, BP, temperature,
subjective

UPDRS, QTc¢

Subjective

UPDRS

Subjective

UPDRS, MMSE

MMSE, subjective

UPDRS, AIMS, MMSE,

Schwab and England
Scale

Vital signs, subjective

Psychosis improved slightly, motor
symptoms worsened. NMS diagnosed
after 2 weeks. Sertraline started 1 week
prior.

All patients achieved good control of
symptoms without reported side effects.

Ziprasidone improved psychosis by 2
weeks, UPDRS minimally changed.
Aripiprazole increased UPDRS from 43
to 101, reverted to 42 on ziprasidone.

2 withdrew due to adverse effects. For
other 10, UPDRS 3 unchanged,
significant decrease in NPI from 32.2 to
9.0 in 2 months. UPDRS 3 from 40.4 to
37.7.

In emergency setting with 10-20mg x 1,
moderate to good effects on BPRS
(mean 72.2 to 47.6). Unchanged safety
and motor measures.

3 patients showed improved psychiatric
symptoms, 3 did not. 1 patient with
slight increase in UPDRS. In 3
non-responders, 2 responded to
clozapine.

All patients had good sustained psychiatric
response without increased motor
symptoms.

Psychosis exacerbated after deep brain
stimulation. Quetiapine improved
psychosis but increased UPDRS 3.
Crosstitration to ziprasidone improved
both motor and psychotic symptoms.

1 of 4 patients with prolonged “off”
periods compared to baseline. 3 of 4
patients with reduction in psychosis
from baseline.

Quetiapine ineffective, switching to
ziprasodone improved psychosis with
similar UPDRS 3. Change in MMSE 24
to 30, BPRS 115 to 31, UPDRS 30 to 31.

1 patient with paranoid symptoms, did not
respond to ziprasidone, haloperidol
effective but caused motor exacerbation.

Ziprasodone with large size effect on
BPRS (1.33), SAPS (1.79), no
significant difference vs clozapine.
MMSE up by 2.0 at 30 days. UPDRS 3
changes nonsignificant compared to
clozapine.

Admitted with hallucinations, developed
serotonin syndrome after 20 mg
ziprasidone in combination with
tramadol and rasagiline which resolved
quickly.
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open-label fashion for symptoms of psychosis [29].
Two subjects withdrew due to adverse effects, one
due to sedation and the other due to worsening of
gait, while two other patients were reported to have
a “slight deterioration in motor symptoms”, though
UPDRS values for these patients were not specif-
ically provided. Overall, however, UPDRS part 3
scores did not show a significant change after pair-
wise analysis, from a mean of 40.4 at baseline to
37.7 at the final visit. Another open label prospective
study compared ziprasidone (6 subjects) to clozapine
(8 subjects). Motor symptoms did not worsen with
either medication, with UPDRS decreasing by 4.25
in the ziprasidone group and 1.12 in the clozapine
group, and no significant differences noted in AIMS
or SaE between groups. There were no significant dif-
ferences between groups, suggesting that ziprasidone
was not inferior to clozapine in its side effect profile
in PDP [30].

Efficacy

Ziprasidone was generally effective in the treat-
ment of psychotic symptoms throughout the cases
reviewed, particularly when compared with other
atypical antipsychotic agents. One case cited modest
subjective improvement in psychosis [21], while oth-
ers noted more substantial benefit, particularly when
compared with other antipsychotics. In one case, arip-
iprazole was ineffective but the patient responded
to ziprasidone [27], while in other cases ziprasi-
done was superior to quetiapine for control of PDP
[23, 24]. In the emergency setting, 10-20mg IM
ziprasidone was effective for control of acute psy-
chosis in PD, as patients experienced a mean Brief
Psychiatric Rating Scale (BPRS) score reduction
of 34% [26]. 2 other case series showed gener-
ally good responses to ziprasidone as well [20, 22],
though this efficacy was not universal, with one case
series citing 3 of 6 patients with good response to
ziprasidone, and of non-responders clozapine was
effective in 2, while in another 1 patient did not
respond to ziprasidone but did respond to haloperidol
[31, 32].

In one small open-label prospective trial in which
ziprasidone was compared with clozapine over
4 weeks, psychotic symptoms improved in both
groups as BPRS decreased by 7.25 in the ziprasi-
done group and by 4.37 in the clozapine group,
without a significant difference between treatment
groups [30]. Another open-label prospective study
over 12 weeks reported dramatic improvement in

psychotic symptoms after ziprasidone administra-
tion, with average NPI decreasing from 32.2 to 9.0
[29].

Case series

We found 7 patients at our center with a diagnosis
of idiopathic PD or DLB who had received ziprasi-
done for treatment of psychotic symptoms, which are
summarized below (Table 2). The small number of
such cases found was unexpected given the thousands
of patients with iPD/DLB that were treated at our
center during this interval.

In our data, patients with PDP generally toler-
ated ziprasidone well, although its efficacy was less
clear. In one case, a combination of quetiapine and
ziprasidone was effective for treating hallucinations
in the inpatient setting without notable motor side
effects. Quetiapine was subsequently stopped, and
ziprasidone continued to be effective as monother-
apy without exacerbation of parkinsonism. In another
case of PDP with especially severe psychosis, ziprasi-
done was effective in improving psychotic symptoms
and mood, with only mild dyskinesia and no increase
in parkinsonism noted. Cognitive function was also
not worsened, and MMSE in fact increased from 9
to 22 with treatment. Despite no increase in motor
symptoms being noted on initiation of ziprasidone,
its eventual cessation was associated with a modest
improvement in tremor. In 2 other cases, ziprasi-
done along with another antipsychotic did produce
worsened motor symptoms, in one case with chlor-
promazine and in another with olanzapine. In neither
case was it possible retrospectively to differenti-
ate which agent was primarily responsible for the
exacerbation in symptoms. In all cases, ziprasi-
done was not continued long-term after evaluation
in clinic.

Patients with DLB experienced a less favorable
course after ziprasidone exposure. In one case, a
patient with DLB was started on ziprasidone and que-
tiapine for hallucinations, which did not improve.
Motor symptoms slightly worsened after adminis-
tration, but after cessation of ziprasidone continued
to worsen rather than improving; whether this was
due to medication exposure or disease progression
was unclear. In a second case ziprasidone started in
the inpatient setting caused clear increase in rigidity
both by history and subsequent examination in clinic,
though again motor symptoms did not improve after
cessation.
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DISCUSSION

The available literature on ziprasidone in PDP
is quite limited. Keeping that caveat in mind, we
conclude that although some cases experienced
drug-induced worsening, which in a few patients
was severe, the majority of PDP patients treated
with ziprasidone tolerated it quite well. Of 85
patients throughout both cases and prospective stud-
ies, adverse effects were reported in 6 of 85 (7
percent). Serious adverse events, including serotonin
syndrome and neuroleptic malignant syndrome, were
reported in 2 (2 percent), though in the case of sero-
tonin syndrome ziprasidone was only one of several
possible culprit medications. While QT prolongation
has been previously reported with ziprasidone use,
this was not observed in the reports found here [26,
31, 33]. Clozapine has long been considered the gold
standard antipsychotic in PDP in terms of tolerabil-
ity, and yet a head-to-head comparison did not reveal
a significant difference in motor worsening between
clozapine and ziprasidone [30]. A limiting factor in
the interpretation of the two open label trials found
here, however, is the brief duration of exposure (4
weeks and 12 weeks), which may not allow enough
time for parkinsonism to fully develop. In the case of
other atypical antipsychotics (i.e., risperidone), early
reports were promising but later data revealed the
development of worsening parkinsonism [5, 34]. Our
case data supports the tolerability of ziprasidone in
PDP, as in our cases where ziprasidone was used as
monotherapy it did not produce motor worsening.
However, this side effect profile may not be the case
in DLB as both cases we reviewed experienced severe
motor worsening after ziprasidone exposure.

Ziprasidone was also generally but not universally
effective for the treatment of psychotic symptoms in
PD, though when compared head to head in limited
samples with other commonly prescribed antipsy-
chotics it appeared to perform better than quetiapine
and similarly to clozapine. Additionally, since none
of the other drugs that are commonly prescribed
in PDP are available in a parenteral option, the
generally positive case series reported by Oechsner
and Korchounov (2005) suggests that intramuscu-
lar ziprasidone may be an appropriate treatment
option in the relatively unusual hospitalized patient
with severe PDP. This choice may be especially
useful while starting and titrating the dose of a treat-
ment with demonstrated efficacy, or in the setting of
acute exacerbation of psychosis where oral therapy
is impractical. A trial of low-dose oral ziprasidone

may also be appropriate in PDP patients who do not
respond to pimavanserin or clozapine, or for whom
the cost or safety profile of these drugs is not accept-
able. Ziprasidone may also be areasonable alternative
to quetiapine, as limited case data do suggest that it
may be effective in some patients who do not respond
to quetiapine, while still offering a reasonably favor-
able safety profile. It should be noted, however, that
no cases were found where quetiapine was used
after ziprasidone, and additionally quetiapine has a
more extensive track record for safety [5]. Although
the limited evidence for ziprasidone in PDP appears
promising, much higher quality evidence exists for
clozapine and pimavanserin in this condition [5, 14].

CONCLUSIONS

The available literature contains a notable lack of
randomized placebo-controlled trials for ziprasidone
in PD, although the limited data available would sug-
gest that ziprasidone has a similar profile of efficacy,
safety and side effects to other antipsychotics used
in PD. Ziprasidone may be especially useful in the
setting of acute psychosis in PD where a parenteral
option may be necessary. A publication bias cannot
be excluded, however, particularly with the pre-
dominance of uncontrolled data here. Randomized
controlled trials in PDP of ziprasidone vs. placebo
or quetiapine would be especially welcome and pos-
sibly allow an additional evidence-based option for
treatment of PDP.
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