Atypicality of Atypical Antipsychotics
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Objective: To review the current definition of atypi-
cality, discuss the unique features of each atypical anti-
psychotic, and determine whether the available drugs
in this class really meet the classical definition of
atypicality.

Data Sources: A PubMed search was conducted
to identify literature on the subject of this review,
supported by additional articles based on the author’s
clinical knowledge and experience.

Study Selection and Data Extraction: Relevant
references were extracted and summarized in order
to meet the objective of the article.

Data Synthesis: Atypical antipsychotics are consid-
ered a major advance over conventional antipsychotics,
primarily because they offer effective treatment alter-
natives that are relatively free of extrapyramidal symp-
toms. In fact, the term atypicality was originally used
to describe antipsychotic agents with a minimal risk of
causing extrapyramidal symptoms. However, over the
years the definition has been modified such that there
is currently no consensus on a true definition of atypi-
cality for these agents. Each of the atypical antipsy-
chotics (clozapine, risperidone, olanzapine, quetiapine,
ziprasidone, and aripiprazole) commercially available
in the United States is unique in terms of its pharmaco-
logic profile, differing with respect to receptor-binding
affinity, mechanism of action, and adverse events. Of
the available atypical antipsychotics, clozapine and
quetiapine have shown the lowest propensity to cause
extrapyramidal symptoms. Although the risk of extra-
pyramidal symptoms is lower with risperidone and
olanzapine than with conventional antipsychotics, risk
increases with dose escalation. Data for ziprasidone
indicate that the risk of extrapyramidal symptoms may
be similar to that of risperidone and olanzapine. There
is a concern of akathisia with aripiprazole; however,
more experience with this agent is needed before de-
finitive conclusions are made.

Conclusion: If the definition of “atypical” antipsy-
chotic is considered to be freedom from extrapyramidal
symptoms, then, based on a comprehensive review of
available data and clinical experience, clozapine and
quetiapine appear to be the only true atypicals.
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I he development of atypical antipsychotics was an
important milestone in the history of psychiatry,

because it brought effective treatment options with a re-
duced risk for adverse events. In particular, the atypical
antipsychotics appear to be much less likely to cause ex-
trapyramidal symptoms (EPS), a group of movement dis-
orders associated with physical disability and subjective
discomfort and distress, including parkinsonism, akathi-
sia, dystonia, and tardive dyskinesia (a long-term mani-
festation of EPS).!

Atypical antipsychotics were originally defined by
a reduced risk of EPS as an adverse event. However, as
more atypical antipsychotic agents were introduced, mar-
keting efforts and recent literature modified the defini-
tion. Furthermore, it is now unclear whether atypicality
should be a clinical distinction (related to EPS or negative
symptom relief), a chemical distinction (receptor profile),
or a mixture of both.

The purpose of this article is to review the current defi-
nition of atypicality, discuss the unique features of each
atypical antipsychotic, and determine whether the avail-
able drugs in this class really meet the classical definition
of atypicality. A PubMed search was conducted to identify
literature on the subject of this review, supported by ad-
ditional articles based on the author’s clinical knowledge
and experience. Relevant references were extracted and
summarized in order to meet the objective of the article.

DEFINITION OF ATYPICALITY

There is currently no consensus on a true definition of
atypicality for antipsychotic medications. Originally, the
term was used to describe effective antipsychotic agents
associated with a minimal risk of causing EPS.** How-
ever, as described in reviews by Markowitz et al.” and
Goldstein,* a broader definition of atypicality is used to-
day. In addition to a reduced risk of EPS, other elements
thought to contribute to atypicality include the following:
transient elevation in prolactin levels, efficacy in treating
both positive and negative symptoms of schizophrenia, a
mechanism of action that involves serotonin (5-HT)-2A
and —2C antagonism and/or mesolimbic specificity over
nigrostriatal dopamine neurons, and efficacy in treatment-
resistant schizophrenia.>* At times, various combinations
of these descriptions have served to define atypicality.

Several types of dopamine receptors exist in various
regions of the human brain (Table 1).> Psychosis is be-
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Table 1. Dopamine Receptors®

Receptor Type Location

D, Cortex and basal ganglia
D, Striatum

D; Limbic region

Dy Limbic region

*Based on Beng-Choon et al.>

lieved to result from excess dopamine in the mesolimbic
and/or mesocortical regions of the brain, but blockade of
dopamine in the striatum of the brain can result in adverse
events, such as parkinsonian symptoms and hyperprolacti-
nemia.®” All clinically effective antipsychotics at least par-
tially antagonize the dopamine-2 (D,) receptor. However,
the degree of D,-receptor affinity differs and is thought to
serve as a predictor of adverse events such as EPS (includ-
ing akathisia).*® Data from positron emission tomography
(PET) studies evaluating D, occupancy by antipsychotics
indicate that thresholds of 65%, 72%, and 78% are associ-
ated with clinical efficacy, hyperprolactinemia, and EPS,
respectively.’

All antipsychotics launched after clozapine have been
categorized as atypical, regardless of their D, affinity or
propensity to cause EPS, although not all compounds so
classified meet the aforementioned criteria of transient pro-
lactin elevation, 5-HT-2A and —2C antagonism, mesolim-
bic specificity, and efficacy in treating positive and nega-
tive symptoms and in treatment-resistant schizophrenia.
Unlike classes of medication such as conventional antipsy-
chotics or serotonin reuptake inhibitors, antipsychotics cat-
egorized as atypical do not share, even in a broad sense, the
same general pharmacologic profile as other members of
their class. For example, the atypical antipsychotics differ
with respect to receptor-binding affinity (Table 2),'" pro-
posed mechanism of action, and adverse event profile.

ATYPICAL ANTIPSYCHOTICS

There are 6 atypical antipsychotics commercially avail-
able in the United States: clozapine, risperidone, olanza-
pine, quetiapine, ziprasidone, and aripiprazole. Compared
with the conventional antipsychotics, the atypicals have a
lower propensity to induce EPS and tardive dyskinesia and
have a broader spectrum of efficacy (e.g., greater improve-
ments in negative, depressive, and cognitive symptoms).'*
In a review of 11 long-term antipsychotic trials lasting at
least 1 year,"” the weighted mean annual incidence risk
of tardive dyskinesia was 2.1% among patients receiving
an atypical antipsychotic regardless of age group com-
pared with 5.4% for adult patients receiving haloperidol
(3 studies, mean dose = 13.1 mg/day). The estimated risk
of tardive dyskinesia among individual atypical antipsy-
chotics varied, with reported rates of 0% to 0.5% for olan-
zapine (2 studies, mean dose = 13.6 mg/day), 0.6% to
0.7% for risperidone (5 studies, mean dose = 2.7 mg/day
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orally or 55.2 mg/14 days intravenous) and quetiapine (2
studies, mean dose = 408.3 mg/day), and 6.8% for ziprasi-
done (1 study, mean dose = 92 mg/day).

Differences exist between the atypicals with regard
to weight gain, hyperprolactinemia, sedation, sexual
dysfunction, and anticholinergic and metabolic adverse
events. The effects of antipsychotic treatment on the de-
velopment of metabolic disorders are gradually emerging.
Currently, warnings about hyperglycemia and diabetes
mellitus are contained in the U.S. prescribing information
for each of these agents.'™'"!*"? Cerebrovascular adverse
events were first reported with risperidone.”” However, a
warning regarding cerebrovascular adverse events in pa-
tients with dementia-related psychosis was recently added
to the U.S. prescribing information for aripiprazole, olan-
zapine, and risperidone.'™'"" The following sections dis-
cuss the differences with regard to atypicality among these
agents.

Clozapine

Clozapine was the first atypical antipsychotic approved
for use in the United States, although it is now reserved for
severely ill patients with schizophrenia and those with
schizophrenia or schizoaffective disorder at risk for sui-
cidal behavior.' It is classified as a dibenzothiazepine de-
rivative and is known to be particularly effective in
patients who do not respond to conventional or other atyp-
ical antipsychotics.'**' The effective dosage range is 300
to 600 mg/day, but dosages of up to 900 mg/day may be
needed in some patients.'®

Clozapine fits all of the proposed definitions of atyp-
icality. It has a low propensity for causing EPS after acute
administration, does not produce tardive dyskinesia with
long-term administration, and does not elevate plasma
prolactin levels.* Imaging studies have shown a correla-
tion between negative symptoms and reduced prefrontal
blood flow* and glucose metabolism.* In a report of a pa-
tient with first-episode schizophrenia, clozapine was
shown to reverse hypofrontality, which may be the mecha-
nism by which negative symptoms are improved.*

The affinity of clozapine for D, receptors is below the
threshold that is predictive of EPS and hyperprolactine-
mia. At doses of 125 to 600 mg, clozapine has a D, occu-
pancy of 20% to 67%,* although dissociation appears to
be rapid.” In addition to D, receptor blockade, clozapine
shows high affinity for D, receptors and antagonism for
D, and D, subtypes.”® Although activity at these receptors
is not characteristic of atypicality, it may be important
for antipsychotic activity®® (although quetiapine is an ef-
fective antipsychotic that has virtually no affinity for D,
receptors). Data from Nordstrom et al.** indicate that at
doses of 300 to 600 mg, clozapine has a D, occupancy of
33% to 59%. The affinity of clozapine for 5-HT receptors
is also high, with a 5-HT, receptor occupancy of 84% to
94% at doses of 125 to 400 mg.**
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Table 2. In Vitro Receptor-Binding Profiles of the Atypical Antipsychotics®

Clozapine  Risperidone  Olanzapine  Quetiapine  Ziprasidone  Aripiprazole
Receptor (K;, nM) (K;, nM) (K;, nM) (IC54, nM) (K;, nM) (K;, nM)
D, 85 75 1268 - -
D, 125 3 329 4.8 0.34
5-HT 770 490 > 1000 717 3.4 1.7
5-HTp 980 100 - 2 -
5-HT,, 12 0.6 148 0.4 3.4
5-HT,c 8 26 - 1.3 15
o 7 2 94 10 57
H, 6 155 30 47 61
M, 1.9 > 10,000° > 10,000 >10,000° > 1000°

*Data from Bristol-Myers Squibb Company,'? Pfizer Inc.,'" Bymaster et al.,'” and Goldstein. "

"Dashes indicate data not presented.
ICs.

Abbreviations: 5-HT = serotonin, o; = a;-adrenoceptor, D; = dopamine-1, D, = dopamine-2,
H; = histamine-1, ICs, = concentration that inhibits 50%, K; = inhibition constant, M; = muscarinic-1,

nM = nanomolar.

The use of clozapine is primarily limited by the risk
of agranulocytosis, defined as a granulocyte count of
< 500/mm*.*' Data collected from more than 11,000 pa-
tients through the Clozaril Patient Management System
indicate that the incidence of agranulocytosis was 0.80%
at 1 year.”’ In general, agranulocytosis appears to occur
within the first 3 months of therapy, with the risk peaking
by the third month.”” Gaszner et al.”® reported a prevalence
of 1% for granulocytopenia and 0.26% for agranulocytosis
among a group of 750 patients who received clozapine
therapy for schizophrenia or schizoaffective psychosis
over a period of 15 years. These authors suggest that, with
proper management, blood dyscrasias induced by cloza-
pine appear to be reversible and not life threatening.

Other adverse events of significant concern in patients
receiving clozapine include weight gain, risk of seizures,
myocarditis, pancreatitis, and orthostatic hypotension with
or without syncope. With regard to weight, a meta-analysis
evaluating 10 weeks of therapy with 4 of the 6 commer-
cially available atypical antipsychotics showed a mean in-
crease in weight of 4.45 kg with clozapine, the greatest in-
crease among the atypicals studied.” Myocarditis appears
to be a rare but serious adverse event.*® Postmarketing data
for clozapine indicate that the risk of myocarditis appears
to be greatest during the first month of therapy but may
occur at other times.'® In an analysis of an international
database on adverse drug reactions maintained by the
World Health Organization, examination of the relation-
ship between antipsychotics and myocarditis and cardio-
myopathy using Bayesian statistics suggests that these
symptoms are strongly associated with clozapine use.’' As
a result, it is recommended that clozapine be promptly dis-
continued in patients suspected of having myocarditis.

Risperidone

Risperidone is classified as a benzisoxazole derivative
and is indicated for the treatment of schizophrenia and
acute manic or mixed episodes associated with bipolar dis-
order." Tt is widely used and is effective, along with its pri-
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mary metabolite 9-hydroxyrisperidone. The dosage range
for risperidone is 2 to 16 mg/day. Based on clinical expe-
rience, the majority of responders require 6 mg/day or less
of risperidone.

Of the atypical antipsychotics, risperidone is the weak-
est in terms of atypicality criteria. Although early clinical
studies with risperidone indicated that the incidence
of EPS is not greater than that seen with placebo, this
may not be the case. Dose-dependent EPS have been re-
ported in 60% to 70% of patients taking risperidone at
dosages of =6 mg/day.’ In a prospective study of 350
antipsychotic-naive patients, those treated with low-dose
risperidone had a similar high incidence of movement dis-
orders as those who received low-dose haloperidol.*
Numerous case reports of dystonic reactions and tardive
dyskinesia with risperidone also have appeared in the lit-
erature.”™*° In addition, risperidone is more likely than
other atypicals to cause persistently elevated prolactin
levels.**"** Risperidone also is associated with a moderate
risk of weight gain (1.69-2.51 kg) following 10 weeks of
treatment® and orthostatic hypotension and a mild risk of
somnolence.'*

In a study of D, occupancy in individuals receiving
risperidone doses of 2, 4, and 6 mg, the mean level of
D,-receptor occupancy was 66% at 2 mg, 73% at 4 mg,
and 79% at 6 mg.* D,-receptor occupancy of risperidone
at doses of = 4 mg is above the threshold associated with
EPS and hyperprolactinemia.”*** Risperidone is able to
occupy D, receptors gradually, which is not a property
shared with the conventional antipsychotics or olanza-
pine.” Occupancy of 5-HT, receptors has been shown to
be > 95% with risperidone at dosages of 2 to 4 mg/day.®

Olanzapine

Olanzapine belongs to the thienobenzodiazepine class
of psychotropic agents. It is indicated for the treatment of
schizophrenia and is currently the only atypical antipsy-
chotic approved for use in both acute and maintenance
therapy of mixed or manic episodes associated with bi-
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polar I disorder."” The approved dosage range of olan-
zapine is 10 to 15 mg/day for schizophrenia and 5 to 20
mg/day for bipolar disorder.

The atypicality of olanzapine is questionable and ap-
pears to fall between that of clozapine and risperidone.
Olanzapine generally has a mild-to-minimal risk of caus-
ing EPS and hyperprolactinemia'®; however, the risk is
dose-dependent. In a study evaluating the D, and 5-HT,
occupancy of olanzapine,*® EPS and hyperprolactinemia
were noted to occur in patients treated with olanzapine at
dosages of > 20 mg/day. In this study, D, occupancy was
55% at 5 mg/day, 73% at 10 mg/day, 75% at 15 mg/day,
76% at 20 mg/day, 83% at 30 mg/day, and 88% at 40
mg/day. The 5-HT, receptor occupancy was greater than
90% at all olanzapine doses studied.

With the exception of clozapine, olanzapine has been
associated with a higher degree of weight gain than other
available atypical antipsychotics.'**’ At 10 weeks, olanza-
pine at standard doses may produce between 4 and 4.5 kg
of weight gain. Weight gain with olanzapine does not
appear to be dose related within the therapeutic dosage
range of 5 to 20 mg/day, and weight changes tend to pla-
teau at 7 to 8 kg after about 40 weeks of treatment.*’ Olan-
zapine is also associated with a moderate risk of transient
somnolence.'* Unlike the other atypical antipsychotics,
the oral clearance of olanzapine is increased by smoking
(cytochrome P450 1A2 [CYP1AZ2] inducers) and may re-
quire dosage adjustments in some patients." This is a sig-
nificant interaction, given that different surveys have
shown that 58% to 90% of patients with schizophrenia
smoke (vs. 28%—30% of the general U.S. population).*®

Quetiapine

Quetiapine is similar in structure to clozapine (but de-
rived from perlapine) and as such is classified as a diben-
zothiazepine derivative. It is indicated for the treatment of
schizophrenia and acute manic episodes associated with
bipolar I disorder.'® The clinically effective dosage range
for both bipolar I disorder and schizophrenia is 400 to 800
mg/day, although more severe cases may require higher
dosages.

Clinical data indicate that quetiapine is associated with
levels of EPS similar to those of placebo across the dos-
age range and is not associated with elevations in prolac-
tin levels.** It has been suggested that the atypicality of
quetiapine may be explained by its ability to transiently
occupy D, receptors.* This characteristic, unique only to
quetiapine and clozapine, permits modest occupancy at
the D, receptors that rapidly declines to minimal levels
12 to 24 hours after the last dose.***° Like clozapine,
quetiapine has a higher relative affinity for 5-HT,, recep-
tors than D, receptors. In a PET imaging study evaluating
the D, and 5-HT, occupancy of quetiapine at dosages
of 150 to 600 mg/day, quetiapine was found to have mini-
mal D, occupancy (0%—27%) and high 5-HT, occupancy
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(19%-94%) 12 hours after the last dose.* Thus, the low D,
occupancy of quetiapine combined with its ability to tran-
siently occupy these receptors may explain the very low
risk of EPS with this agent.* Antipsychotic effects are
achieved with rapid but transient binding (58%—64% D,
occupancy at 2-3 hours after a dose, declining to minimal
occupancy by the end of a 12-hour dosing interval).” This
transient binding appears to be sufficient for clinical effi-
cacy of quetiapine,™ while never approaching the 78%
threshold of D, occupancy necessary for EPS.

Quetiapine has a greater affinity for o,-adrenergic and
histamine-1 receptors than for D, receptors. As a result,
patients taking quetiapine may be at risk for orthostatic
hypotension and transient sedation.* In clinical practice,
the risk of sedation appears to be greater than that of or-
thostatic hypotension, provided patients are appropriately
monitored. In a retrospective analysis of the quetiapine
safety database consisting of data from 77 clinical studies,
25.5% of patients (2013/7894) reported somnolence at
least once during quetiapine therapy.’' In this analysis,
somnolence was of mild intensity and occurred in the first
week of therapy, with a decrease over time such that, by
week 4, the first onset of somnolence was reported in
< 1% of patients receiving the medication. Quetiapine has
been reported to be associated with a 1.58-kg mean in-
crease in weight following 9 to 13 weeks of therapy.*

Ziprasidone

Ziprasidone is a structural analog of risperidone and
as such is classified as a benzisoxazole derivative. It is
indicated for the treatment of schizophrenia and acute
manic or mixed episodes associated with bipolar disorder
with or without psychotic features." The effective dosage
range for ziprasidone is 80 to 160 mg/day. In our clinical
experience with this medication, only about one quarter
of patients are responsive; however, because of its ability
to antagonize 5-HT,, and its high affinity for other
5-HT receptors, it has the potential to reduce depressive
symptoms.*

Controlled clinical trials suggest that ziprasidone is
associated with a low risk of EPS and transient but non—
dose-related elevations in prolactin.*>> However, anec-
dotal experience suggests that the occurrence of EPS dur-
ing ziprasidone therapy may be more prominent than
clinical trials indicate. Unlike clozapine or quetiapine, zi-
prasidone has a high affinity for D, receptors and a very
high affinity for 5-HT, receptors.” Despite the high affinity
for D, receptors, it has been suggested that its higher affin-
ity for 5-HT,, receptors may limit the occurrence of EPS.*

In a PET study evaluating the D, and 5-HT, receptor
occupancy of ziprasidone at dosages of 40, 60, 80, and 160
mg/day,”” the mean 5-HT, receptor occupancy (76%;
range, 52%—-99%) was significantly higher than the mean
D, receptor occupancy (56%; range, 10%—73%). Because
the relationship between D, and 5-HT, receptor occupancy
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and plasma ziprasidone levels was significantly posi-
tively correlated, the authors were able to predict that the
maximum D, receptor occupancy of ziprasidone would
be 84%. These findings suggest that the relatively high
D, occupancy (maximum 73%; predicted maximum
84%) observed with ziprasidone in this study is more
similar to that of risperidone and olanzapine than that of
clozapine and quetiapine.

Ziprasidone has been reported to be associated with
a mild risk of orthostatic hypotension, sedation, and QT
prolongation.'* Concern over QT prolongation and the
risk of sudden death was a significant issue for ziprasi-
done when it was first approved to market and led
to numerous investigations of the cardiac safety of anti-
psychotics. Although a warning for QT prolongation and
risk of sudden death remains in the product label for zi-
prasidone,'" excessive concern appears to be unfound-
ed.”® QTc interval change occurs with countless psycho-
tropic medications and on the whole is minimal, highly
variable from patient to patient, and only of major con-
cern in cardiac patients and those already taking agents
known to prolong QTc. Although data with ziprasidone
are limited, weight gain appears to be minimal (0.04 kg)
over the course of 10 weeks,” and ziprasidone is associ-
ated with a small loss in weight indistinguishable from
that seen with placebo over the course of 1 year.”

Aripiprazole

Aripiprazole differs from the other atypical antipsy-
chotics in that it is a partial agonist at D, and 5-HT,,
receptors and has antagonistic activity at 5-HT,, and
5-HT,c receptors.®”®" It is indicated for the treatment of
schizophrenia and acute manic and mixed episodes asso-
ciated with bipolar disorder and has an effective dosage
range of 10 to 30 mg/day.'*¢*%

Clinical data suggest that the occurrence of EPS with
aripiprazole is similar to that with placebo, and it does
not appear to elevate prolactin levels.'** However, EPS
and akathisia have been reported to occur during ari-
piprazole therapy.'®¢+%

In a PET study evaluating aripiprazole 0.5 to 30
mg/day in 15 healthy subjects, a dose response in D,- and
D;-receptor occupancy was found. Receptor occupancy
increased from below 40% at 0.5 mg to over 90% at 30
mg/day.® These results suggest that administration of
high doses of aripiprazole would lead to an increased risk
of EPS; however, no EPS were observed in patients re-
ceiving high doses (30 mg/day) of aripiprazole in this
study. The authors suggest that the lack of EPS may have
to do with the partial agonistic activity of aripiprazole.*
However, in clinical trials evaluating aripiprazole for the
treatment of schizophrenia and bipolar mania, akathisia
has been reported.'**? At this time, the data are too lim-
ited to draw definitive conclusions regarding the EPS
profile of aripiprazole.
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Meta-analyses suggest that the most common adverse
events (prevalence = 10% and = placebo) associated with
aripiprazole include headache, anxiety, insomnia, nausea,
vomiting, light-headedness, somnolence, constipation, and
akathisia.®® In short-term trials, aripiprazole was associ-
ated with a 15% incidence of akathisia (compared with 4%
with placebo) in patients with bipolar mania and a 0.71-kg
increase in weight (compared with a 0.05-kg decrease with
placebo) in patients with schizophrenia.'®®

DISCUSSION

Antipsychotics are prescribed for a wide range of con-
ditions. In addition to being the standard of care for psy-
chosis, atypical antipsychotics are prescribed more than
70% of the time outside the FDA-approved labeling for
patients with nonpsychotic conditions (e.g., anxiety disor-
der and mood stability in bipolar disorder).”” Because pri-
mary care physicians are likely to prescribe an antipsy-
chotic or see patients receiving these medications, it is
important that they are aware of the differences that exist
among the various atypical antipsychotics.

The main reason for the development of atypical anti-
psychotics was to provide an antipsychotic treatment op-
tion that was free of EPS and, further, to reduce the risk
of tardive dyskinesia. Although many agents now claim to
be atypical, the data presented suggest that only clozapine
and quetiapine are true atypical antipsychotics. Of the
available agents, clozapine and quetiapine show the lowest
affinity for and the most rapid release from D, receptors.’
As a result, clozapine and quetiapine have been shown to
have an incidence of EPS that was no different from pla-
cebo across the full dosage range.”

Promotion of risperidone, olanzapine, ziprasidone, and
possibly aripiprazole has emphasized the atypicality of
these agents; however, based on the data presented here,
one should question whether these agents are truly atypical
antipsychotics. Both risperidone and olanzapine have
demonstrated EPS levels similar to placebo at low doses;
at higher doses, however, EPS incidence for both agents
becomes greater than with placebo.* Data for ziprasidone
are limited; however, ziprasidone appears to have an EPS
risk similar to that of risperidone and olanzapine.’®’ Ari-
piprazole has been associated with akathisia; however, fur-
ther study and experience with this drug are needed before
definitive conclusions can be drawn.

CONCLUSION

A review of the pharmacologic and clinical information
to date for all available antipsychotics would indicate
that quetiapine and clozapine are the only “true” atypicals
when one considers D,-receptor activity, propensity to-
ward EPS, and, by correlation, risk for tardive dyskinesia.
Other agents cannot be considered atypical by this defini-
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tion, particularly if used in doses that cause EPS in gen-
eral or akathisia in particular. Clinicians must consider
the true definition of “atypical antipsychotic” when pre-
scribing a newer agent and must ultimately be satisfied
with the short-term and long-term safety of that agent.

Drug names: aripiprazole (Abilify), clozapine (Clozaril, FazaClo,
and others), haloperidol (Haldol and others), olanzapine (Zyprexa),
quetiapine (Seroquel), risperidone (Risperdal), ziprasidone (Geodon).
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