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What Are EPS?

Treatment-emergent extrapyrami-
dal symptoms (EPS) are frequent,
distressing, and disabling complica-
tions of standard antipsychotics. They
include, stated Professor Kasper in
his introduction, akathisia, muscle
spasms (dystonia), involuntary gri-
macing.or chewing movements (dys-
kinesia), and symptoms resembling
Parkinson’s disease (parkinsonism),
e.g.ytremor, rigidity, bradykinesia.
All thesetypes of.movement disorder
can manifest alone’or in a mixed syn-
drome. Akathisiais aform of restless-
ness that can include both,observed
restlessness, manifesting asinability
to sit still for any length of time, and
a subtle sense of inner-restlessness. It
is an extremely debilitating side effect
and has been linked to violence.and
suicide. Up to 90% of patients
treated with standard antipsychotics
develop EPS, and about 20% of them
develop tardive dyskinesia (TD),?
which is 4 times higher than the prev-
alence of spontaneous dyskinesiain
untreated individuals.? It is postul ated
that antipsychotics with a high risk
of EPS may predispose patients to de-
velop TD through dopamine antago-
nistic action, inducing the gradual
development of dopamine hypersensi-
tivity as a maladaptive response.* [

Impact of EPS on Patients

Treatment-emergent movement
disorders are an intense burden to pa-
tients, their physicians, and their care-
givers. These disorders result in social
rejection, hindrance to rehabilitation,

and poor employment prospects for
the patient, thereby reducing quality
of life. In addition, the presence of
EPS may have a negative impact on
the overall outcome of treatment by
causing significant noncompliance.>®
For many, noncompliance with anti-
psychotic medication typically results
in relapse, which may require ex-
tended hospitalizations or rehospital-
ization and place additional demands
on health care resources and costs.”®

Professor Kasper described how
clinicians have historically underesti-
mated the damage that EPS inflicts on
patient compliance, treatment out-
come, and the therapeutic alliance be-
tween patient and psychiatrist. Hoge
et al.” investigated the reasons for
noncompliance among 63 patients
treated with antipsychotic medica-
tions and found that whereas the high-
est proportion of patients (37%) re-
ported side effects to be the most
freguent reason for noncompliance,
only-7% of their clinicians recognized
this association. Similarly, patients
also highlighted “ denial of illness’ as
acommon reason for noncompliance;
this reason wasinked with the pa-
tients' underlyingintolerance and
intense fear of the side effects of
antipsychotics.

Implications of EPS in
Special Patient Populations

The use of standard antipsychotics
is hindered by an inherently high risk
of EPSand TD in certain patient
groups, including the elderly, adoles-
cents, and neurologically impaired
patients (for example, those who have
dementia or any form of parkinson-
ism). Psychiatrists often attempt to
lessen this risk by using low doses of
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standard antipsychotics. However,

in practice, such doses are often sub-
therapeutic and remain associated
with EPS, thus compromising effec-
tiveness and resulting in poor treat-
ment outcome.)In his presentation,
Dr. Juncos stated-that approximately
50% of elderly patients receiving
standard antipsychotics experience
treatment-emergent'EPS’*° and that
the incidence of these'side’effectsis
correlated with the number of years
of drug exposure. Dr. Kane'also high-
lighted how therisk of TD in elderly
patients (mean age = 77 years) receiv-
ing neuroleptics was 26% after 1 year
and rose to 53% after 3 years (mea-
sured by Schooler-Kane criteria).™*
These risks are much higher than
those of TD in younger counterparts
(mean age = 29 years), which were
calculated to be 5% after the first
year, 19% in the fourth year, and
26% after 6 years of treatment.™
Movement disorders tend to persist in
the elderly, and patients may poorly
tolerate the usual treatments for EPS
(anticholinergics, 3-blockers, or ben-
zodiazepines).

Patients with Parkinson’s disease
are the highest risk population for
devel oping treatment-emergent EPS.
Each year, approximately 10% of
these patients will develop motor
fluctuations and dyskinesias, either
due to the progression of their
Parkinson’s disease or as an adverse
effect of treatment with levodopa.*
These effects and their progressive
extrapyramidal disorder increase their
risk of developing EPS while receiv-
ing antipsychotics.

Asthe potential for developing
treatment-emergent EPS increases
with long-term use of antipsychotics
and because treatment may be life-
long, adolescent patients are at par-
ticular risk of the long-term conse-
quences of EPS.

What does the newer generation of
atypical antipsychotics offer to ad-
dress treatment-emergent EPS? [
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The “Atypical Revolution”: Providing an EPS Advantage

The need to treat the multifaceted
symptoms of schizophrenia more ef-
fectively while reducing the incidence
of EPS has fueled the development
of anew class of antipsychotics, the
atypicals, most of which became
available in the 1990s. The underly-
ing characteristic of atypicality isa
reduced propensity to induce motor
system disturbance compared with
standard antipsychotics such as halo-
peridol.™®

There isjustifiable enthusiasm,
said Dr. Tandon, about the benefits of
the atypical antipsychotics. They are
at |east as effective as standard agents
in-treating the positive symptoms of
schizophrenia and are more effective
at improving negative symptoms,'®*°
while having a lowerisk of EPS.21%%
A study in schizophrenia patients,
comparing the effectsaf the atypical
agent sertindole with’3 different doses
of the standard antipsychotic halo-
peridol, showed that even the lowest
dose of haloperidol (40mg/day) was
associated with a significantly-higher
number of reports of EPS than any
dose of sertindole (12, 20, and
240mg/day) (p= .05).%°

Additionally, because of their high
patient acceptability,? these agents
should improve compliance with
treatment and provide a lower risk of
relapse.

Atypicals in
EPS-Vulnerable Patients

Although first-line prescription of
atypical agents should benefit al rel-
evant patient groups, their preferred
use over standard antipsychoticsis es-
pecially appropriate in patients who
are vulnerable to treatment-emergent
EPS.

Long-term use of quetiapinein the
elderly is associated with alow inci-
dence of EPS. In a population of el-
derly patients (mean age = 76 years)

receiving quetiapine (up to 800
mg/day, median daily dose = 138 mg)
for 52 weeks, only 13% experienced
EPS.Z Similarly, no patient devel-
oped TD during the study. The num-
ber of patients still taking quetiapine
at the end of the study (48%) was
higher than the retention rate nor-
mally expected in this population,
which, Dr. Juncos concluded, sug-
gests that quetiapine is awell-
tolerated drug for the treatment

of psychosisin the elderly.

In astudy of Parkinson’s disease
patients (N = 40) treated with quetia-
pine, there was no worsening in par-
kinsonism motor symptoms or dis-
ability throughout 52 weeks of
treatment at a median dose of 75
mg/day.* Indeed, an improvement in
motor signs and disability was noted
at 12 weeks, as measured by the Uni-
fied Parkinson’s Disease Rating Scale
(UPDRS) (total score, p <.001) and
the Modified Schwab and England
Activities of Daily Living Scale
(p < .05). During the trial, there was
little change from baseline in EPS and
involuntary movements as assessed
by the'Simpson-Angus Scale (SAS)
and the Abnormal Involuntary Move-
ment Scale’(AIMS), which suggested
there were no'treatment-emergent
EPS or TD. Although part of the ob-
served benefit in baseline EPS may
have been attributed to awashout ef-
fect from stopping all other previous
antipsychotics at baseline, these data
show that, in this particularly vulner-
able patient population, no significant
treatment-emergent EPS were associ-
ated with quetiapine.

The management of psychosisin
patients with Lewy body dementiais
particularly difficult due to the severe
EPS sensitivity in this patient popul a-
tion.>?" Dementiawith Lewy bodies
is the second most common cause of
dementiain the elderly, and it can oc-
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cur in both Parkinson’s and Alzhei-
mer’ s disease. ¥

A pilot trial® of quetiapine
(25-300 mg/day) in elderly patients
suffering from dementia, parkinson-
ism, and psychosis has suggested that
quetiapine may be-appropriate for
controlling psychosisin this EPS-
susceptible population:without induc-
ing or exacerbating:motor abnormali-
ties. During the 24-week open trial,
the 9 patients experienced no'worsen-
ing of motor function (as measured.by
their total SAS and UPDRS scores),
and by study end, motor function had
improved in 6 patients.®

Clozapine, like quetiapine, can be
used to effectively treat drug-induced
psychosisin Parkinson’s disease pa-
tients without worsening their parkin-
sonism. Data from the Parkinson
Study Group® suggest low-dose clo-
zapine (= 50 mg/day) is an effective
treatment for drug-induced psychosis
in Parkinson’s disease that will not
worsen parkinsonism. Additionally,
clozapine hel ped parkinsonism tremor
as evidenced in the UPDRS tremor
subscore (p = .02).

Preliminary data suggest that
Parkinson’s disease patients may be
particularly sensitive to the EPS ef-
fects of olanzapine.®3* In these pa-
tients, EPS emerge at lower doses
(2.5-50mg/day) than those capable
of inducing EPS in patients without
Parkinson’s disease.* Furthermore,
the limited data from these studies
suggest that the incidence of EPS
with olanzapineislikely to be higher
in patients with Parkinson’s disease,
especially those with complex parkin-
sonism syndromes (such as Lewy
body dementia and progressive supra-
nuclear palsy) than in other elderly
and psychotic patients.3*%

Dr. Juncos also discussed prelimi-
nary data from a subset of elderly pa-
tients (N = 78) with Alzheimer’s dis-
ease™ receiving quetiapine (up to 800
mg/day) for 52 weeks in an open-
label trial. Significant improvements
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in baseline EPS were reported, as
measured by the SAS, at weeks 12
and 52 (p = .0006 and p = .0061 [last
observation carried forward], respec-
tively). There was no apparent change
in mean AIMS score during the trial,
which suggested that there was no
evidence of treatment-emergent TD.
These data further support the notion
that quetiapineis unlikely to cause
treatment-emergent EPS in this
population.

Datafrom a 12-week evaluation
of 3 fixed daily doses of risperidone
(0.50mg, 1.000mg, and 2.000mg) versus
placebo in elderly patients with de-
mentia suggest that the incidence of

treatment-emergent EPS with risperi-
doneis dose-related (6.7%, 12.8%,
and 21.2%, respectively, vs. placebo,
7.4%).%

Preliminary data from a small
group of adolescents (N = 10, mean
age = 13.1 years) with psychotic dis-
orders who received quetiapine for 21
days showed that preexisting EPS im-
proved consistently during the trial,
with significant improvements from
baselinein SAS and Barnes Akathisia
Scale scores on day 20 (p < .05).®
However, further long-term studies
are needed to fully evaluate the use
of the atypical antipsychoticsin this
younger population. O

Are All'Atypical Antipsychotics the Same?

Dr. Tandon questioned whether
all atypicals providethe same EPS
advantage. Although asia class, atypi-
cals are associated with alower risk
of treatment-emergent, EPSthan typi-
cal antipsychotics, dataare emerging
to suggest that the ease and,consis*
tency with which atypicals achieve
this EPS benefit vary. Such variations
are linked to each drug’ s unique phar-
macology, and differencesin their
EPS profiles have been demonstrated
both preclinically and clinically. In
the general schizophrenia patient
population, clozapine and quetiapine
have alow risk of EPS across their
entire clinical dosage range, whereas
the incidence of EPS for risperidone
and olanzapine is dose related.

Preclinical Differences

Therisk of EPS with an anti-
psychotic isrelated to its ratio of
serotonin-2A (5-HT,,) to striatal
dopamine-2 (D,) receptor occupancy
rates.* Although high occupancy of
striatal D, receptors (> 80%) by anti-
psychotics will induce treatment-
emergent EPS in most patients, in
theory, a coincident blockade of a
sufficiently high population of 5-HT,,

receptors could mitigate this effect.
However, in practice, whether mecha-
nisms involved in the development of
EPS can be negated completely by
5-HT,, receptor blockade depends on
the balance of 5-HT,,:striatal D, re-
ceptor occupancy. Within the antipsy-
chotic class, the lowest risk of EPSis
associated with the atypical antipsy-
chotics and appears to be related to
theirhigh 5-HT,,:low D, receptor oc-
cupancy ratio.®

Striatal D, receptor occupancy
rates. Pharmacodynamic investiga-
tions of antipsychotics have suggested
that a striatal D,.0Ccupancy rate of be-
low 70% is not associated with EPS
side effects. However, it'has been
suggested that an occupancy.rate of
70% to 80% increases the risk of in-
ducing treatment-emergent EPS and
that at occupancy rates > 80%, EPS
could be anticipated in most pa-
tients.”” Data from single photon
emission computed tomography
(SPECT) and positron emission
tomography suggest clozapine and the
standard antipsychotic haloperidol are
positioned at 2 extremes with regard
to risk of EPS because of their respec-
tive low and high striatal D, occu-
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Figure 1. Striatal D, Receptor Occupancy Rates for Newer Atypical Antipsychotics

Compared With Clozapine and Haloperidol®

Haloperidol, 13 mg/d
Risperidone, 8 mg/d
Olanzapine, 18 mg/d
Zotepine, 225 mg/d

Risperidone, 3 mg/d

Quetiapine, 600 mg/d 3]

Clozapine, 475 mg/d ]
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receptor occupancy rate of 70% to 80%.

3Adapted from Kasper et al.,* with permission. Extrapyramidal symptoms (EPS) typically manifest at a

Figure 2. Maximum Change in the Extrapyramidal Symptom Rating Scale (ESRS)
Score During 8 Weeks of Treatment With Risperidone (1-16 mg/day) or

Haloperidol (10 mg/day)®
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*k

1_ I I I
O—J I
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risperidone and extrapyramidal symptoms.
*p<.05vs. 1 or 4 mg/day of risperidone.
**n<.05vs. 1, 4, 8, or 12 mg/day or risperidone.

3Adapted from Peuskens et al.,” with permission. These data show the dose-response relationship between

pancy rates. Professor Kasper pre-
sented collated data from studies us-
ing SPECT (Figure 1), which
suggest that clozapine, 475[0mg/day,
because of itslow D, receptor occu-
pancy rate (26%), has a small atten-
dant risk of EPS, whereas hal operi-
dol, 1300mg/day, is correlated with a
high risk of EPS because of a high
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striatal D, receptor occupancy rate
(88%). From Figure 1, quetiapine,
600CImg/day, isthe only atypical anti-
psychotic with astriatal D, receptor
occupancy similar to clozapine, 475
mg/day, which suggests that it should
also be associated with less EPS. In
contrast, evidence of high striatal D,
receptor occupancy rates was pro-

vided for risperidone, 8Cdmg/day (75%);
olanzapine, 18[0mg/day (73%); and zo-
tepine, 22500mg/day (73%), suggesting
that at these doses, these atypicals
would be associated with a greater risk
of EPS than clozapine, 475 mg/day, or
quetiapine, 60000mg/day (Figure 1). The
striatal D, receptor occupancy rate for
3 mg/day of risperidone (64%) islower
than that for 8 mg/day (75%) and is
consistent with the dose-related in-
creases of EPS seen with risperidone
in clinical trials™ (Figure 2). Thisratio-
nale may also explain the dose-related
increases of EPS reported with olanza-
pinein clinical trials® (Figure 3).
5-HT,, receptor occupancy rates.
Professor Kasper explained how the
degree of 5-HT,, receptor blockade is
an important feature of an antipsy-
chotic since it may mitigate the treat-
ment-emergent EPS side effects
caused by binding of the agent to the
D, receptor. For the currently available
atypical antipsychotics, data suggest
that clozapine and quetiapine are the
only agents to possess alow D, recep-
tor occupancy rate coupled with a
5-HT,, receptor occupancy rate™ that
appears to be of sufficient magnitude
toprovide low risk of EPS at any clini-
cally used dose. Thus, both clozapine
and quetiapine may be given at the
therapeutic dose that meets an indi-
vidual patient’s needs without the in-
duction of EPS above placebo
level.%2* Although ol anzapine, risper-
idone, ziprasidone, and zotepine have
high 5-HT,, occupancy,they also have
intermediate D, receptor’occupancy
that may result in appreciable EPS at
higher doses.”’ In contrast, haloperidol
hasalow 5-HT,, receptor occupancy
rate coupled with a high D, receptor
occupancy rate,* which correlates
with its high risk of inducing EPS.

The high 5-HT, receptor occupancy
of clozapine and quetiapine may ex-
plain their ability to mitigate EPS
carryover from previously adminis-
tered antipsychotics. This ameliorative
effect has been recorded during a
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Figure 3. Incidence of Treatment-Emergent Extrapyramidal Symptoms (EPS)
Recorded in Fixed-Dose, Placebo-Controlled, Acute-Phase Clinical Trials of

Olanzapine®
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3Data from olanzapine package insert.*
*p significant vs. placebo.

Figure 4. Dose-Response Curves Measuring the Separation Between Antipsychotic
Effects and Extrapyramidal Symptom (EPS) Effects for Commonly Prescribed

Atypical and Standard Antipsychotics®
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"Normalized for all antipsychotics.

2Adapted from Jibson and Tandon,” with permission. The risk of movement disorders with an
antipsychotic is inversely proportional to the separation between its efficacy and EPS curves.

placebo-controlled, dose-response
study* in which patients were
switched from their previous anti-
psychotic medication to either quetia-
pine or haloperidol. For patients
switched to quetiapine, the incidence
of EPS with any dose of quetiapine
was no different from that with pla-
cebo. This amelioration was also
observed in the open-label study
reported by Dr. Juncos™ in
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Parkinson’s disease patients, in which
motor scores improved for 12 weeks
following initiation of quetiapine and
slowly drifted back to baseline by
week 52.

Clinical Differences

EPS response. The tendency of
antipsychotics to cause EPS can be
predicted from the degree of separa-
tion between their efficacy and EPS

dose-response curves® (Figure 4).
These data, obtained from animal
models, show that EPS side effects
of standard antipsychotics are closely
related to their antipsychotic effect.
In contrast, the atypicals as a class
achieve a broader separation between
the antipsychotic and EPS effects, Dr.
Tandon explained. However, the de-
gree of separation varies between the
different atypical agents. Clozapine
has the broadest degree of separation
between efficacy and EPS, expressed
clinically by its favorable EPS pro-
file.® Of the newer atypicals, quetia-
pine exhibits a broad degree of sepa-
ration between efficacy and induction
of EPS comparable to that of cloza-
pine. Hence, like clozapine, quetia-
pine should be associated with a
lower risk of EPS than the other atyp-
icals. In contrast, risperidone, olanza-
pine, and ziprasidone have a narrower
separation between antipsychotic ef-
fect and EPS. This supports the low
frequency of EPS observed clinically
at low doses of these drugs and the in-
creasing rate of EPS observed at in-
termediate and higher doses,®#-4
Placebo-controlled trials. Data
from clinical trialsin general schizo-
phrenia patients have borne out the
predictions that atypical antipsy-
choticshave different propensities to
cause EPS/Dr. Tandon described the
results from an.8-week study*-** of
fixed doses of risperidone and halo-
peridol, which showed risperidone to
be associated with adose-related in-
crease in EPS (see Figure 2). While
low doses of risperidone (10and
400mg/day) were associated with the
lowest levels of EPS, intermediate
doses (800and 12(0mg/day) caused lev-
els significantly greater than those ob-
served at the low doses (p < .05). At
the highest dose tested (16[0mg/day),
the level of EPS with risperidone was
comparable to that observed with
haloperidol, 100mg/day. Similarly,
clinical datawith olanzapine show
that EPS appeared to be dose depen-
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Figure 5. Incidence of Patients With Extrapyramidal Symptoms (EPS) and
Proportion of Total Patients Receiving Benztropine Mesylate During 6 Weeks

of Treatment With Quetiapine®
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Placebo Quetiapine

75 mg/d

Quetiapine
150 mg/d

Quetiapine
300 mg/d

Quetiapine
600 mg/d

Quetiapine
750 mg/d

aJ. Gavin, Ph.D., data on file, AstraZeneca.

Figure 6. Comparison of the Cumulative Percentage.of Patients Requiring
Concomitant Antiextrapyramidal Symptoms Medication,During 16 Weeks of

Treatment With Risperidone or Quetiapine®
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[ Quetiapine
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15 A

% Patients
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®Data from Mullen et al.””

dent™® (see Figure 3). In a placebo-
controlled trial,*® no significant dif-
ference in EPS level was observed
between low-dose olanzapine
(2.5-7.50mg/day) and placebo. How-
ever, significantly more akathisiawas
observed at the doses of olanzapine
that are commonly used in clinical
practice (> 7.500mg/day). Furthermore,
atrend toward a dose-related increase
in parkinsonian effects was also ob-
served within this dose range. Pre-
l[iminary data also suggest that the fre-
guency of EPS with ziprasidone may

J Clin Psychiatry 61:12, December 2000

be dose related. In a 6-week placebo-
controlled trial*® of 2 fixed doses of
ziprasidone (800] and 1600mg/day),
both doses resulted in about twice the
rate of akathisiathan observed with
placebo. In contrast, a study* of fixed
doses of quetiapine, 75, 150, 300,
600, and 750(0mg/day, failed to show
any dose dependency for EPS, even at
the highest recommended doses. Dr.
Tandon and Professor Kasper both
pointed out that the occurrence of to-
tal EPS events and the usage of medi-
cation required to treat EPS remained

at or below placebo level throughout
this dose range (reference 44 and
J. Gavin, Ph.D., dataon file,
AstraZeneca) (Figure 5).
Comparativetrials. Dr. Tandon
outlined some comparative data to
consolidate the differing propensities
of atypical antipsychotics to cause
EPS. A 16-week open study*’ of ris-
peridone (mean dose = 4.400mg/day
at 16 weeks) and quetiapine (mean
dose = 253.90mg/day at 16 weeks)
reported that by study end, 4.5% of
guetiapine patients required anticho-
linergics to treat EPS compared with
19.6% of patientsin the risperidone
group (Figure 6). In this study, the
odds of having EPS that required ad-
justment of medication or addition
of anti-EPS medication for arisperi-
done-treated patient were approxi-
mately 6 times greater than for a que-
tiapine-treated patient (p < .001).
Tardive dyskinesia and akathisia.
Dr. Kane described how onset of
treatment-emergent EPS increases the
risk for TD.?* Patients consider TD,
along with akathisia, to be the most
debilitating of the EPS symptoms.
Since al the atypical antipsychotics
have lessrisk of EPS than standard
agents, it may also be expected that
they-have a correspondingly lower
risk of TD, Dr. Kane explained. How-
ever, risperidone, olanzapine, and zi-
prasidone have.an increased associa-
tion with EPS at higher doses, and
consequently therisk'of TD with
these agents could follow the same
pattern. In contrast, TD has been very
rarely associated with clozapine treat-
ment.*® Similarly, preliminary data
from 301 patients aged between 18
and 65 years who received quetiapine
for > 2 years suggest the incidence of
TD with quetiapine is 0.4% per year
(measured by Schooler-Kane crite-
ria; J. Gavin, Ph.D., dataonfile,
AstraZeneca). Therisk of TD with
guetiapine therefore seems to be
lower than that seen with standard
agentsin relatively young popula-
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tions.”® Since the incidence of EPS
with quetiapine, like that with cloza-
pine, remains at placebo level across
its entire dose range (references 43
and 44 and J. Gavin, Ph.D., dataon
file, AstraZeneca; see Figure 5), it
would be anticipated that any reduced
risk of TD would also apply to al its
recommended doses.

Although atypical‘agents are per-
ceived to have alower-risk of ‘akathi-
sia compared with standard agents,
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again there are differences within the
atypical class. A summary analysis of
the frequency of akathisiareported in
quetiapine phase 2/3 controlled clini-
cal trials showed that quetiapine was
associated with a placebo-level occur-
rence of akathisia (3.2% and 2.4%,
respectively), whereas the corre-
sponding frequency with risperidone
(15.4%) was similar to that reported
for haloperidol (20.0%) (J. Gavin,
Ph.D., dataon file, AstraZeneca). [

Conclusion: Implications for Clinical Practice

Compliance with antipsychotic
medication is fundamental to a suc-
cessful treatment outcome, which
fosters and maintains the therapeutic
alliance between the psychiatrist and
the patient. The recently introduced
atypical antipsychotics have a sub-
stantialy lower risk of EPS than stan-
dard antipsychotics, which islikely to
lead to improved patient acceptability
and compliance with long-term treat-
ment, thus minimizing the risk of
relapse. Ultimately these benefits
should help in the successful manage-
ment of patients with schizophrenia,
something not as readily achievable
with the standard agents.

However, the degree of separation
between efficacy and risk of EPSis
different among all the atypicals.
Dose-response studiesin animals and
clinical evidence suggest that there
are 2 discrete types of atypicals. In
one subgroup (risperidone, olanza-
pine, and potentially ziprasidone),
EPS effects are masked at low doses,
whereas in the second subgroup (clo-
zapine and quetiapine), minimal EPS
effects are unaffected by dose. Dose-
response curves predict that risperi-
done and olanzapine should have a
closer association between efficacy
and EPS than clozapine and quetia-
pine. Thistranslates into an increas-
ing risk of EPS as the dose rises, as
has been reported with risperidone
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and-olanzapinein clinical trials. Data
from clinical trials also suggest that
EPSwithziprasidone may be dose
dependent.'In contrast, clozapine

and quetiapine'are associated with
placebo-level EPS across their entire
dose ranges, suggesting that these
may be the “cleanest” atypicals with
respect to EPS‘avoidance.

Emerging data suggest that the fea-
tures of the atypicals demonstrated in
the general schizophrenic population
may also apply to patients atparticu-
lar risk of EPS. These data show que-
tiapine to be associated with a low/in-
cidence of EPS, and thus potentially
alow risk of TD, in elderly and ado-
lescent populations and in patients
with Alzheimer’s or Parkinson’s dis-
ease. Theresultsin patients with
Parkinson’s disease are particularly
interesting since their underlying
extrapyramidal disorder makes
them highly susceptible to treatment-
emergent EPS. In addition, the lack
of significant EPS in patients with
Lewy body dementiatreated with
quetiapine suggests that the likelihood
of any other population developing
EPS while taking quetiapine should
be very low.

Quetiapine appears to be a suitable
atypical antipsychotic for both the
general and EPS-vulnerable patient
populations because it allows for
doses to be individualized to patients’

needs without the induction of
treatment-emergent EPS above pla-
cebo level. Although clozapine, like
quetiapine, has very low risk of
treatment-emergent EPS in both pa-
tient populations, itsusein clinical
practice is limited because of its po-
tential to cause agranulocytosis. Simi-
larly, the dose-related EPS seen with
risperidone and olanzapine at higher
doses may restrict the usage of these
drugsin certain patients. For example,
use of olanzapine in patients with
Parkinson’s disease may be limited
by the apparent sensitivity of these
patients to the drug’ s EPS effects.

It isimportant for psychiatrists to
recognize the differences between the
atypical antipsychotics, i.e., the de-
gree of separation between EPS and
efficacy, in terms of each agent’s spe-
cific pharmacologic profile. Under-
standing these differences should
guide the use of atypical antipsy-
choticsin clinical practice, utilizing
their full therapeutic benefit in indi-
vidual patients and improving quality
of life for both patients and care-
givers. [
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