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Atypical antipsychotics are a class of novel
agentsincreasingly employed for the treatment of
psychotic'disorders. The pharmacodynamic prop-
erties of the atypicals appear to impact a broader
spectrum of psychotic symptoms than had been
appreciated with-older generation antipsychotics.
In addition, the atypical agents appear to have a
reduced risk of neurologic side effects compared
with conventional antipsychotic use. Both of
these features enhance the‘appeal of the atypical
antipsychotics and may be associated with en-
hanced patient compliance. The atypical antipsy-
chotics appear to be effective for schizophrenia as
well as other psychotic disorders,)including
schizoaffective disorder and mood disorders with
psychotic features. Consequently, atypical anti-
psychotics are now considered to be-the first-line
treatment for schizophrenia, with the exception
of clozapine, which is considered a second-line
agent because of risks associated with its use.
This review will discuss the literature on atypical
antipsychotic efficacy in psychotic disorders. Is-
sues related to antipsychotic use, dosing, adverse
effects, and drug interactions are also discussed.
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occur, and the individual's ability to interpret events in the
world can become distorted and idiosyncratic. Conse-
quently, the individual experiences significant difficulties

caring for self, relating with others, and maintaining ac-
ademic and occupational demands and expectations.

Overt symptoms of psychosis can include hallucina-
tions, delusions, disorganized speech and impairments in
form of thought, and disorganized behaviddalluci-
nations refer to a perception in the absence of a sensory
stimulus. These can occur in the context of any of the
5 sensory modalities, e.g., auditory, such as hearing a
voice(s) commenting about one’s self, or tactile, such as
experiencing crawling sensations on or within one’s skin.
Delusions refer to false beliefs defying credibility, which
are characteristically inflexible, not subject to reasoning,
and despite incontrovertible evidence are rigidly main-
tained. These are idiosyncratic to the individual and are
not shared by others (as is a belief system shared by a par-
ticular faith, for example). Speech and thought form dis-
turbances refer to the pattern of thought processes in con-
trast to the content of those thoughts, i.e., a delusion.
Thought form disturbances are present when thoughts
are>so impeded as to lose goal direction, for example,
overinclusion’ and circumstantial, tangential, and loose
associations.'Disorganized behaviors can take a variety of
forms and.reflect a_.lack of goal direction of action as
would occur‘in’catatonia and stereotyped behaviors, for
instance.

Psychotic symptoms ‘have been clustered in 2 groups,
either or both of which canbe’present in a given patient:
“positive” and “negative” symptoenisThe more overt, or
positive, symptoms mentioned above, such as hallucina-

P rimary care physicians treating patients with psy- tions or delusions tend to be more obvious to the clinician
chotic disorders are increasingly encountering a assessing the psychotic patient. Negative, symptoms refer
new armamentarium of antipsychotic medications. This to a constellation of psychotic symptoms characterized by
article was written to inform primary care physicians the absence of features normally presenttin ‘individuals
about recent advances in the pharmacologic managementvith intact reality testing. Such symptoms are subtle and
of psychotic disorders. The intent is to provide an over- therefore can be overlooked by the clinician focusing ex-
view of “atypical” antipsychotics, their use and indica- clusively on positive symptoms or can be mistaken for
tions, dosing, adverse effects, and possibilities of drug in- depression. Examples of negative symptoms include af-
teractions about which primary care physicians ought to fective flattening (absence of affect expression), alogia
be aware. (absence of or significant reductions in speech/communi-
Psychosis refers to a number of symptoms reflecting cation), and avolition (absence of motivation), among
impairments in reality testing. The psychotic patient is others. Such symptoms render the patient emotionally re-
one who develops odd beliefs, speech, and/or behaviorsstricted, devoid of interests, lacking a sense of purpose,
interfering with functioning. Perceptual disturbances can withdrawn, isolated, and with diminished social drive.
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Wh'le. charactgrlstlp of dlsorQers ,SUCh as .SCh'ZO.phrema Table 1. Comparison of Neurotransmitter Affinities of
and schizoaffective disorders, impairments in reality test- Haloperidol and Atypical Antipsychotics
ing can occur in patients with primary mood disorders, TransmitterHaloperidol Clozapine Risperidone Olanzapine Quetiapine
such as major depression or bipolar disorder. Diagnosis ofbopamine

specific psychiatric disorders is based on the presence and P: O

X ) D, 0 0 0 O O
pattern of psychotic symptoms, the duration of symptoms, Ds 0 0
the temporal relation (if any) to mood disturbances, and D, 0 O
the temporal relationship to likely triggers, such as sub- Seé‘_’lfioT”'” .
stances of abuse, withdrawal from alcohol, central nervous g 1" o 0 O 0O
system (CNS) disorders, metabolic disturbances, and other 5-HT,c 0 0 0
disease states. Antipsychotic medications are, therefore, >HTs g . ;
employed in an-array of psychiatric disorders. The use of 5_HT§ 0
such medications is warranted when psychotic symptomsAdrenergic
are evident and appropriately identified. However, anti- gl = O = D g
psych'otic use alone may. not be sufficieljt, since the mostHistgmme
effective treatment may involve addressing an underlying H, O
organic disturbance or substance detoxification. Ops'?gt,ﬁ]a . .

The consequences of psychotic illness can be severe;
pervasive, and devastatiiggome disturbances can be so
severe that the terrified patient can act in such a way as
to harm others or her- or himséif. The-long-term effects ity (Table 1)'* While differences exist among them, it can
of the disorder result in impaired adaptive functioning, oc- be said that these agents antagonize serotonin and dopa-
cupational and academic maladjustment,” and. decliningmine receptors within the CNS. Both of these effects are
self-efficacy’** Hence, efforts have been)directed at de- thought to account for the ability of atypical antipsychotics
veloping antipsychotics with improved efficacy, for/both to address positive and negative symptoms of schizophre-
positive and negative symptoms, that would facilitatesim- nia and address mood symptoms/disorders accompanying
proved functioning and mitigate long-term consequences. psychosis while reducing risks of neurologic side effects.

Atypical antipsychotics are now considered to be the
CONVENTIONAL VERSUS first-line interventions for psychotic disorders. One of the
“ATYPICAL” ANTIPSYCHOTICS atypical agents, clozapine, is reserved as a second-line
treatment.because of the risks associated with it¥ use.

The older generation conventional antipsychotics (also
referred to as neuroleptics and hereafter referred to as con-  ~ EEE|ICACY-OF ATYPICAL ANTIPSYCHOTICS
ventional antipsychotics) have been the mainstay of treat-
ment of acute and chronic psychotic states for decades. Among- the .psychotic disorders, schizophrenia is the
Those agents, including chlorpromazine and haloperidol most debilitating, often with high relapse rates and a
among others, presumably exert their antipsychotic effectchronic coursé>**Most patients require long-term treat-
by blocking the accessibility of dopamine to the dopamine ment. Studies assessingthe efficacy of the atypical anti-
D, receptor, present within the CNS. psychotics have thus largely focused on schizophrenic pa-

Conventional antipsychotic use is associated with a tients, although more recentistudies have assessed the
number of limitations. First, while effective in managing efficacy of atypical antipsychotics in“patients with psy-
positive symptoms, these drugs offer little for the manage- chosis associated with mood disorders.
ment of the motivational and affective, i.e., negative,  Atypical antipsychotics have demonstrated efficacy in
symptoms? More importantly, the reduction of positive reducing the severity of psychotic symptoms. As com-
symptoms alone has not always restored patients’ func-pared with conventional antipsychotics, e.qg:, haloperidol,
tioning? Second, use of the conventional agents is alsochlorpromazine, and fluphenazine, double-blind studies
associated with a number of neurologic side effects, by have demonstrated the usefulness of clozapifejsper-
virtue of the selectivity for the Dreceptors abundant in  idone®-* olanzapin€!~** and quetiapin&=2in reducing
the basal ganglia and nigrostriatal tracts. Hence, suchboth positive and negative symptoms of schizophrenia.
medications have risks of extrapyramidal side effects Often, these studies have examined the treatment efficacy
(EPS) and tardive dyskinesia. of the atypicals in those patients who had been poorly re-

Novel antipsychotics, also referred to as the “atypicals,” sponsive or unresponsive to prior conventional antipsy-
include clozapine, risperidone, olanzapine, and quetiapine.chotic treatment-2#272°%3New-onset psychosis, i.e., pa-
The termatypical antipsychoticefers to a class of medi- tients experiencing a first psychotic episode, has also been
cations with a broader spectrum of neurotransmitter activ- found to be responsive to atypical antipsychotics.
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Table 2. Comparison of Common Side Effects Associated With disorder. Depressive symptoms and clini-

Antipsychotic Use® cal depression can accompany schizophrenia,
Side Effect Haloperidol Clozapine Risperidone Olanzapine Quetiapine  but have been reduced with olanzapine treat-
Anticholinergic + " + ++ + ment®® In addition, both risperidone and olan-
side effects zapine have been effective in acute mania.
Extrapyramidal ++++ +/- ++ + +/- . . L .
side effects Olanzapine was as effective as lithium in the
Sedation + et + ++ et management of bipolar disord@rThe atypi-
Tardive dyskinesia ~ ++++ - * * *- cals hold promise for the treatment of psycho-
Sexual dysfunction + + + - ? . - . .
Weight gain + o - et + sis associated with mood disorders. Contro-
aSymbols indicate the relative severity among the listed drugs. versy attends the role of atypical agents in

mood disorders, however. One case s&ries
vealed that atypical antipsychotics can exacer-
The aforementioned studies generally employed com-bate or precipitate mania and hypomania in patients with
parisons of an atypical agent with a conventional antipsy-bipolar affective disorder. In addition, the “depressive
chotic and/or placebo./The duration of most studies wassymptoms” accompanying schizophrenia may reflect
brief. Study designs ‘and‘methods varied as well, e.g., du-mislabeled negative symptoms or previously unrecog-
ration of treatment and patient follow-up, measures em-nized parkinsonism brought on by conventional antipsy-
ployed to quantify psychoticSymptoms, duration of prior chotic us€® Hence, improvements in “depression” by an
treatment “washout” before introduction of the atypical atypical agent might actually reflect the improved effi-
agent, and the a priori operational definitions establishing cacy in reducing negative symptoms or reduction in par-
what constituted successful treatm&nConsequently, kinsonism rather than an actual antidepressant effect.
making statements regarding long-term-efficacy of atypi- Thus, the role of the atypical antipsychotics for patients
cal antipsychotic treatment, or comparing the-effective- with mood disorders has yet to be clarified by further in-
ness of one atypical antipsychotic with)another on the vestigation.
basis of these studies has thus been impossible,

More recently, long-term trials and studies comparing EXTRAPYRAMIDAL SYMPTOMS, TARDIVE

the efficacy and safety of atypical agents have been underpyskINESIA, AND THE ATYPICAL ANTIPSYCHOTICS
taken. Long-term trials have demonstrated the efficacy and

tolerability of atypicals as compared with conventional ‘- “EPS, or neuroleptic-induced movement disordens
agents>* Further, relapse and rehospitalization rates for frequently encountered with conventional antipsychotic
psychotic disorders are reduced with the use of atypicaluse and can take a number of forms. The most common
antipsychotics as compared with conventional agérifs.  of these is“akathisia, an inner sense of restlessness that
Studies comparing the atypical antipsychotics have re-may be‘accompanied by overt restlessness and fidgeting.
vealed only subtle differencé&s® For example, risperi- ~ Often, this fidgeting includes such behaviors as pacing,
done and clozapine were demonstrated to have comparocking in‘ene’s(chair, frequent movement, and so on.
rable efficacy®*° although risperidone may have a faster Dystonia is characterized by involuntary muscle spasm
treatment onséf. Comparative studies involving olanza- of large muscles)-usually”neck (torticollis), limbs, and
pine and risperidone demonstrated comparable reductionsrunk. Lastly, there is parkinsonism, similar to idiopathic
in psychosis ratings, but are conflicted as to which agentParkinson’s disease, which characteristically comprises
more effectively reduces positive and negative symp- bilateral tremor of the extremities; rigidity, gait instability
toms?®** The differences observed in treatment effective- with shuffling, and bradykinesia. EPS/¢an be disabling, are
ness are likely accounted for by the dosages of the atypicabften troubling to patients and their families, and can be
agents employet,i.e., low-dose risperidone tends to be anxiety-provoking, perhaps more so than the original psy-
more effective than low-dose olanzapine, whereas high-chotic symptoms prompting treatment. The' neuroleptic-
dose olanzapine is more effective than high-dose risperi-induced movement disorders are thought to_be due to the
done. The limiting factor with risperidone use may lie blockade of the dopamine,Deceptors in the nigrostriatal
with the tolerability of side effects: higher doses were apt tract®*
to produce intolerable adverse effects, thereby limiting  Apart from EPS is a dyskinetic movement disorder oc-
their usefulness as compared with higher doses of olanzaeurring late in the course of treatment, hence called ‘tar-
pine. However, higher doses of olanzapine may be re-dive dyskinesia. This refers to a set of involuntary move-
quired for clinical efficacy? The comparative studies con- ments, usually involving the face, neck, and extremities.
sistently demonstrated differences in side effect profiles The dyskinesia often has a rhythmic quality, such as
between the 2 atypical agents (Table 2). blepharospasm, involuntary tongue protrusions and ver-
Atypical antipsychotics have likewise demonstrated micular (“worm-like”) movements, and lip sucking and
efficacy in psychotic mood disorders and schizoaffective lip smacking. In addition to being disfiguring, such distur-
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bances can become so severe as to interfere with swalis present in as many as 80% of patiéhtipsychotic-
lowing and self-care. The risk of tardive dyskinesia in- associated side effects appear to be related to high rates of
creases with treatment duration and appears to be a highenoncompliance; specifically, EPS appear to be most trou-
risk for elderly patients, patients with head injuries/CNS blesomé® Consequently, it can be appreciated that such
insults, and those with significant mood disord&r&. untoward effects associated with conventional antipsy-
The mechanism underlying tardive dyskinesia is less well chotic medications have met with patient resistance, de-
understood, but may be related to heightened sensitivity spite efficacy in controlling some psychotic symptoms.
developing among the remaining unblocked dopamine D Enhanced compliance, with improved long-term mainte-
receptors in the nigrostriatal tract arising after chronic nance of psychosis, would be expected to restore adaptive
antipsychotic medication exposufé® functioning.

When compared with matched subjects treated with By circumventing many of the problems associated
conventional antipsychotics, atypical antipsychotics pro- with EPS and tardive dyskinesia, the atypical antipsy-
duced fewer EP&:*4%889Nevertheless, EPS are still chotics have significantly reduced the morbidity associ-
associated with atypieal antipsychotic use. As depicted in ated with conventional antipsychotic treatment. Compli-
Table 2, risperidone-may be more apt to produce EPS asance with atypical antipsychotics has been demonstrated
compared with the other atypical antipsychotfchis to be higher than that with conventional antipsychdfics.
trend toward EPS with risperidone use appears to be dosdn double-blind studies, lower dropout rates were noted
related, yet is less than that-associated with conventionalamong atypical antipsychotic—treated patients compared

antipsychotic use, even at high do€g4In risperidone- with those treated with conventional agefit$:*®
treated patients, positron emission-toamography (PET)
studies demonstrated a positive correlation between the NEUROLEPTIC MALIGNANT SYNDROME

extent of dopamine Dreceptor occupancy‘and the daily
dose of risperidone, thus supporting-the dose-EPS rela- A rare disorder, neuroleptic malignant syndrome
tionship observed clinicall{. The extent.of Breceptor (NMS) is a potentially life-threatening condition. Associ-
occupancy by risperidone was demonstrated even at doseated with conventional antipsychotic use, NMS can
within recommended ranges. Similarly, PET revealedlow evolve rapidly at any time during the course of treatment,
levels of D-receptor occupancy with the use of eitherclo-- and symptoms can include fever, rigidity, myoclonus,
zapine or olanzapine at usual clinical do$e4.It has tachycardia, hypertension, autonomic instability, dia-
been speculated that both clozapine and olanzapineexerphoresis, and sialorrhea. Laboratory investigations often
greater serotonin (5-HT) antagonism at 5;8ceptors as reveal-elevations in white blood cell (WBC) counts and
compared with risperidone and that this serotonin antago- liver function test results, and pronounced elevations in
nism may offset some of the risk for EPS: creatine kinase. Renal failure can result from temperature
Lower rates of tardive dyskinesia were reported elevations ‘and.the creatine kinase release arising from
among atypical antipsychotic—treated patients compared muscle igidity and hypermetabolism. Management is
with those treated with conventional antipsychotids. aggressive, involving discontinuation of the offending
Interestingly, 2 cases of tardive dyskinesia were noted in agent, hydration, muscle relaxants, and dopamine ago-
clozapine-treated patienfsThe authors argued that the 2 nists along with monitoring of the patient in the intensive
afflicted patients had some symptoms of tardive dyskine- care setting. Dialysis may'be required until renal function
sia from previous antipsychotic exposure in the 12 and 25is restored, but may become .permanent if irreversible
years of treatment, respectively, prior to the initiation of renal dysfunction results.
the clozapine. Thus, it remains unclear if clozapine treat-  Atypical antipsychotics may be associated with lower
ment precipitated the tardive dyskinesia in those 2 indi- risks of NMS. To date, 30 cases of NMS have been related
viduals. Other reports suggested that tardive dyskinesiato clozapine use; 26 involved risperidone; 8 involved
from prior neuroleptic exposure can, in fact, be mitigated olanzapine; and 1 involved quetiapfié® The'extent of
by clozapine treatmerit.® As a consequence, patients the association between NMS and atypical antipsychotic
experiencing tardive dyskinesia from conventional anti- use has, as yet, to be borne out from long-term studies of
psychotic use might instead be considered for clozapine clinical use.
treatment.

NEUROLOGIC DISORDERS
COMPLIANCE WITH CONVENTIONAL

VERSUS ATYPICAL ANTIPSYCHOTICS Psychotic symptoms can emerge in the context of neu-
rologic conditions, e.g., Parkinson’s disease and Hunt-

Antipsychotic medications will not be effective if they ington’s disease, and can pose a vexing problem regarding
are not taken appropriately and relia8i}. Treatment non- management. This is particularly true in the management
compliance contributes to the severity of the disorder and of Parkinson’s disease, in which use of conventional anti-
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psychotics such as haloperidol or fluphenazine can furtherwith high-fiber foods, and use bulk-forming agents or
compromise motor disturbances. Because of the reducedstool softeners as needed. Weight gain can be particularly
risk of associated EPS, the atypical antipsychotics may problematict®%
offer particular advantages in the management of psycho- The most serious side effects associated with clozapine
sis associated with Parkinson’s disease. Initial investiga-use include agranulocytosis, cardiorespiratory arrest, and
tions have suggested a role for clozapghe,risperi- seizures. The risk of agranulocytosis has been estimated
done?®*® olanzaping;}*> and quetiapin& However, the  to be between 1% and 2%6.From 1990 to 1994, the
adverse effects associated with worsening of parkinson-death rate associated with clozapine-induced agranulocy-
ism led to substantial rates of medication discontinuation tosis in the United States was approximately 3%. The risk
in some inyvestigation¥:®1:93.94.% of agranulocytosis appears to be highest in the first 3
Huntington’s disease, by contrast, has traditionally been months of treatment, increases with age, and appears to be
treated with conventional antipsychotics, e.g., haloperidol higher in womer®'% Consequently, patients treated
and pimozide. These agents have been effective in reducwith clozapine are required to have weekly complete
ing the choreiform-meyements characteristic of the disor- blood count testing. The WBC count must be maintained
der. There may be a‘role for risperidone in Huntington’s at or above 3000 minand the absolute neutrophil count
disease as well;*®although’its efficacy relative to con- must be maintained at or above 1500/nth patients
ventional agents has, as yet, to-be clarified. Nonetheless, imaintain acceptable WBC and neutrophil parameters,
may prove to be a viable alternative in those patients un-blood sampling can be reduced to once every 2 weeks

able to tolerate conventional antipsychotics. after the first 6 months of continuous clozapine therapy.
Clozapine availability is, therefore, contingent upon com-
DOSING, SIDE EFFECTS, pliance with a distribution system that ensures WBC test-
AND DRUG INTERACTIONS ing prior to the delivery of the patient’s supply of medica-
tion for the following week®
Clozapine Clearly, patients who are treated with clozapine need

Clozapine was the first atypical antipsychotic: mar- to be monitored for signs of infection continuously. The
keted in the United States. Since its initial use)in-1990, it presence of fever, chills, sore throat, urinary frequency or
has demonstrated clinical utility for patients with schizo-- burning, or upper respiratory tract infection would imme-
phrenia unresponsive to conventional antipsychotics, pa-diately warrant a WBC count and differential to rule out
tients with marked negative symptoms, patients with_se-‘agranulocytosis. Evidence of significant neutropenia
vere untoward effects on conventional antipsychotics,’andwould-warrant discontinuation of clozapine, admission to
patients with tardive dyskinesia. It is available in tablet the hespital, and antibiotic treatment. Patients who have
form from Novartis Pharmaceuticals Corp. Dosing is gen- significant-agranulocytosis, WBC count below 3000
erally begun at 12.5 mg/day, increased to 25 mg on day 2 mm®, and/or_absolute neutrophil count below 1500/mm
then to 25 mg b.i.d. on day 3, then increased an initial 25would likely require discontinuation of the clozapine until
mg every 3 days thereafter. The recommended dose rangblood cell’parameters are restored to normal. It may take
is 300 to 900 mg/day. as many as 4'weeks.until hematologic parameters are re-

Some of the side effects associated with clozapine usestored to normal.- In” some cases, human granulocyte
are summarized in Table 2. Sedation is most common, parcolony—stimulating factorshas been employed in cases of
ticularly with the onset of treatment and/or dose increases,significant agranulocytosis to facilitate restoration of he-
although it tends to be mild and transient. Tolerance ap-matologic recovery:’
pears to develop to sedatifhlf the bulk of the daily dose Cardiorespiratory collapse associated with clozapine
is administered at bedtime, the sedative effects may en-has been reportedf;**2but the etiology-appears to be un-
hance sleep. Reduction in doses of, or elimination of, co-clear. In some cases, it may have beenbecause of the hy-
administered CNS depressants and sedative-hypnoticpotensive effects of clozapint excessively ‘stressing an
may reduce the risk of any additive sedative effects. An- already compromised cardiovascular system. In other
other common adverse effect associated with clozapinecases, cardiomyopathy may have occurred during the
use is increased salivation. Patients report awakening fromcourse of (perhaps resulting from) clozapine treatrtént.
sleep with a wet pillo#’? Sialorrhea can be reduced by Clinicians ought to be aware that concomitant use of ben-
minimizing administered doses of clozapine or by admin- zodiazepines or other sedating medications with cloza-
istering a clonidine patch?® pine may increase the risk of cardiorespiratory compro-

Despite its ability to trigger hypersalivation, clozapine mise*
is strongly anticholinergic. Consequently, its use results in ~ Seizures have been associated with clozapine use.
nausea, vomiting, constipation, bloating, and abdominal While the risk of seizures appears to be increased in those
painl® Patients should be advised to ensure that theywith preexisting seizure disorders or neurologic insults,
drink adequate amounts of fluids, supplement their diet the likelihood of seizures appears to be dose related and

198 Primary Care Companion J Clin Psychiatry 2:6, December 2000



Atypical Antipsychotic Use in Primary Care

increases with rapid dose escalatidfaily doses of then to 3 mg b.i.d. on day 3. While clinical trials assessing
clozapine of less than 300 mg/day have a seizure riskthe efficacy of risperidone have included doses up to 16
comparable with that of traditional antipsychotics, i.e., mg/day, the recommended daily dose for most individuals
1% to 2%. However, doses of 300 to 600 mg/day are assodis between 4 and 8 mg/d&y.
ciated with an increased seizure risk, approximately 3% to  As compared with conventional antipsychotic use, ris-
4%, while doses of 600 to 900 mg/day have a seizure riskperidone use carries with it a decreased risk of EES,
of 4% to 6%"'® To minimize the risk of seizures, dose in- As noted previously, the propensity toward EPS with ris-
creases should be gradual, the maximum daily doseperidone appears to be dose related. At doses exceeding
should be kept below 300 mg/day if at all possible, and the usual recommended daily dose (16 mg), significantly
electroencephalograph monitoring may be required in higher rates of EPS were encountered as compared with
cases in which doses exceeding 300 mg/day are requiredplacebc’® The risk of risperidone-associated EPS is re-
In those persons'who have preexisting seizure disordersduced if doses are maintained within the recommended
anticonvulsants.may also be required. The concomitantdosage range.
use of carbamazepine with clozapine is ill-advised, as  The most problematic side effects (see Table 2) include
there is an increasedrisk of agranulocytosis. Use of alter-sedation, weight gain, and sexual side effects due to alter-
nate anticonvulsants, such.as valproate, is likely suitable. ation of CNS prolactin release. Sedation appears to be
Fever associated with clozapine use can present a vexcommon early in the course of treatment and increases
ing clinical situation. Benign; transient fever can occur with higher doses. As with each of the atypical antipsy-
early in the course of treatment with-clozapine, unrelated chotics, weight gain can occur with risperidone use. Pa-
to infection and agranulocytogsNonetheless, the pres- tients may need to be advised about altering dietary habits
ence of fever would warrant physical-examination along and incorporating exercise into the usual daily regimen to
with complete blood count, blood cultures; urine cultures, reduce the potential morbidity and medical complications
throat cultures, and chest x-ray to establish whether an in-associated with weight gain. Significant weight increases
fection exists. Benign fever associated with clozapine usecan adversely effect self-image and lead to nhoncompli-
is often responsive to antipyretic agents. Significant fever, ance. The risk of weight gain appears to be less for risper-
i.e., greater than 10B, can signal NMS, warranting ap- . idone than either clozapine or olanzapfiiie.
propriate physical examination and laboratory’investiga-, Hypothalamic dopamine exerts an inhibitory effect on
tions, including assessment of stability of autonomie pituitary prolactin release. As with more conventional
signs, rigidity, delirium, liver function tests, and WBC ‘antipsychotics, risperidone can lead to hyperprolactine-
counts. mia-through its blockade of dopamine receptors. For
The primary care physician treating the patient pre- women, increases in serum prolactin can result in amenor-
scribed with clozapine must be vigilant to a number of rhea, galactorrhea, and decreased libido. For men, hyper-
potential side effects and toxicities associated with cloza- prolactinemia can result in erectile and ejaculatory dys-
pine use. Regular, periodic physical examinations and fre-function‘and‘decreased libid®. However, there is no
guent WBC monitoring are required. Patient education is correlation-between. degree of hyperprolactinemia and
a must, since patients must understand the importance oside effect rate3:*?° Thus, periodic inquiry into sexual
notifying the physician of any symptoms suggesting seri- side effects associated/with risperidone use is warranted,
ous untoward effects, e.g., fever, chills, symptoms of in- since they can adversely affect patient compliance. Gen-
fection, seizures, syncope, dyspnea, chest discomfort.erally, management of sexual side effects is possible with
Furthermore, caution is advised to avoid the potential of risperidone dose reductions ar.the use of alternate anti-
coadministration of medications that may contribute to psychotic agents, such as olanzapine. The addition of
untoward effects, such as benzodiazepines, carbamazeprolactin-lowering agents, e.g., bromocriptine, may prove

pine, and antihypertensive agents. to be hazardous in that these can exacerbate psychosis.
Risperidone has been associated with alteration of car-
Risperidone diac conduction, i.e., prolongation of the corrected QT in-

Risperidone was the second of the atypical antipsy- terval. While this is of minimal clinical significance; pri-
chotics marketed in the United States. Similar to cloza- mary care physicians ought to be aware of the pessibility
pine, it has demonstrated clinical efficacy beyond that of that the use of risperidone can lead to tachyarrhythmias in
conventional antipsychotics in the treatment of refractory patients who have preexisting cardiac conduction distur-
illnesses as well as management of negative symptoms. ltbanceg?*
affords a major advantage over clozapine: without the risk ~ Concomitant administration of other medications can
of agranulocytosis, there is no need for weekly blood alter risperidone clearance, requiring dosing adjustments.
monitoring. It is available in liquid as well as tablet for- For example, carbamazepine increases risperidone clear-
mulations from Janssen Pharmaceutica. Dosing is gener-ance, perhaps requiring higher risperidone doses to effec-
ally begun at 1 mg b.i.d., increased to 2 mg b.i.d. on day 2tively mitigate psychotic symptoms, while fluoxetine de-
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creases clearance, perhaps requiring risperidone dose rewell tolerated. The most frequent adverse effects associ-

duction to avoid side effects. ated with its use include sedation, fatigue, dizziness, and
orthostatic hypotensioti® Quetiapine has been noted to
Olanzapine have significant blockade of histamine ;JHeceptors,

Olanzapine is dosed between 5 and 20 mg daily. It which accounts for both its sedating effect as well as its
is provided in unmarked tablet formulations from Eli effect on weight gain. Similar to other atypical agents,
Lilly; however, several tablet strengths are available for weight gain with quetiapine use can be quite troublesome
use. Given its half-life of 30 hours, once-daily dosing has to patients and can interfere with medication compliance.
been advocated to facilitate treatment compliance. A rap- Unlike risperidone, quetiapine has little effect on prolac-
idly dissolving formulation has recently been marketed tin releasé® Recently, a rare case of delirium attributed to
(Zyprexa Zydis), which dissolves quickly upon contact quetiapine use was report&d.
with saliva withinsthe mouth. Although more costly than Cataracts developed in canines, but not monkeys, sub-
the customary-tablet formulations, this quick-dissolving jected to quetiapine. It is unclear if cataracts develop in
formulation is advocated for patients who experience dif- humans treated with quetiapine for any extended period.
ficulty swallowing pills,/for example, because of dyspha- Regular ocular exams are recommended when quetiapine
gia, and those individuals who may attempt to undermine is employed. Patients with preexisting ocular difficulties,
treatment by “cheeking” and spitting out medications ad- such as cataracts and lens deformities, require careful
ministered to them. This tablet.is.available only in 5- and documentation of the extent of visual decrements at treat-
10-mg doses. Generally, patients are initiated at 5 mg/dayment outset and more frequent monitori#fg3ecause the
and the dose is gradually increased.up to a maximum ofliterature on quetiapine has thus far been limited, details
20 mg/day. Common adverse effects associated with of its side effect profile and untoward effects have as yet
olanzapine use include postural ‘thypotension, dizziness,to be clarified in more elaborate clinical trials.
constipation, and weight gain. Of these, weight gain has Increased quetiapine clearance has been associated
been the most significant; an average 26-Ib weight gain with coadministration of phenytoin and thioridazine.
by the end of 1 year of clinical trials has been repdffed. Ketoconazole, fluconazole, and erythromycin decrease
Certainly, weight gain can be a disincentive-to-.comply, quetiapine clearance, necessitating quetiapine dose reduc-
with treatment and complicates comorbid medical, condi-. tions to avoid toxicity®°
tions, such as obesity and heart disease. Olanzapine ‘use
has also been linked to disturbances in glucose regulation,Sertindole
hyperglycemia, and diabetic ketoacidosis and increases ~Although sertindole has demonstrated efficacy in the
in triglyceride leveld®?" Consequently, patients with management of positive and negative symptoms of psy-
diabetes will need to have more careful monitoring of chotic diserders®® Abbott Laboratories withdrew its
their blood glucose and hemoglobipQlevels if admin- licensing application from the FDA for the drug. Sertin-
istered olanzapine. In nondiabetics, periodic monitoring dole was-demonstrated to produce QT interval prolonga-
of triglycerides, serum glucose level, and weight would tion among-treated’ patients, although there were no re-
be indicated. There have been asymptomatic elevationsported cases  of torsades de pointes and few cardiac
in hepatic enzymes in olanzapine-treated patients, butadverse effects associated with its tfédlonetheless, ex-
the significance of such elevations remains uncetfain. tensive investigation to assure safety of sertindole would
Nonetheless, caution is advised for patients with preexist- have been required before licensing would have been au-
ing hepatic disease including hepatitis, cirrhosis, and sig- thorized; such action appears<unlikely given the issues of
nificant alcohol abuse histories. cardiac safety.

Increased olanzapine clearance has been associated
with concomitant administration of omeprazole, rifampin,  ATYPICAL ANTIPSYCHOTICS AND THE ELDERLY
and carbamazepine. Decreased olanzapine clearance has
been noted among patients coadministered fluvoxamine. By virtue of their favorable side effect profiles, the

atypical antipsychotics have been safely employed in
Quetiapine elderly patients with schizophrenia and other psychotic

The most recent atypical antipsychotic to be approved disorders*****as well as in those manifesting behavioral
by the U.S. Food and Drug Administration (FDA) for disturbances associated with demetfia® Elderly pa-
treatment of psychotic disorders is quetiapine. Dosing is tients are more vulnerable to untoward side effects,
usually begun at 25 mg b.i.d. or t.i.d. and increased by 25 particularly the extrapyramidal, anticholinergic, amd
to 50 mg b.i.d. every 1 to 2 days until a daily dose of 300 adrenergic side effects of antipsychotics. The elderly are
mg is achieved by the end of 1 week. Generally, the effec- particularly vulnerable to EPS and tardive dyskinesia as-
tive dose ranges between 300 and 500 mg daily in thesociated with conventional antipsychotic &&elhus, the
acutely ill psychiatric patient. Quetiapine is generally atypical antipsychotics may prove to be safer alternatives
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to conventional agents. Nonetheless, the anticholinergic ment for psychosis associated with schizophrenia on the
side effects associated with atypical antipsychotics canbasis of data on treatment efficacy, better tolerability, and
produce confusion, impair memory, and exacerbate thereduced risks of EPS. The exception, clozapine, is re-
cognitive dysfunction of dementia. In addition, highly served as a second-line agent because of the potential for
anticholinergic agents can increase the risk of constipa-serious, life-threatening complications.

tion, ileus, and urinary retention, particularly in men with The atypical antipsychotics reduce positive and nega-
benign prostatic hypertrophyt-Adrenergic effects can  tive symptoms associated with psychotic disorders and
lead to orthostasis and increase the risk of falls. Atypical may enhance restoration of functional adaptation and pa-
antipsychotics are therefore initiated at low doses and in-tient rehabilitation. The atypical antipsychotics appear
creased gradually in this population. The optimal daily promising for the treatment of psychosis associated with
doses are'generally lower than those previously men-mood disorders, but this use requires further investigation.
tioned. Effective dose ranges suggested for elderly pa- The atypical agents can produce undesirable weight
tients include 6.25.to 400 mg/day of clozapihénitiated gain, most notably encountered among clozapine- and
at 6.25 or 12.5 mg/day with increments of 6.25-12.5 mg olanzapine-treated patients. Olanzapine can have an im-
weekly)!** 0.5 to 2 'mg/day of risperidone (initiated at pact on patient triglyceride and serum glucose levels.
0.25 or 0.5 mg/day and increased by 0.5 mg weéfdy), Hence, patients with significant hypertriglyceridemia and
to 10 mg/day of olanzapirt&’ and 100 to 300 mg/day of  diabetes may require more frequent monitoring and labo-
quetiapine (initiated at 25-mg _daily or b.i.d. with incre- ratory investigations. Among the atypical agents, risperi-
ments of 25 to 50 mg weekl¥} In clinical settings, a  done appears to be most likely to produce EPS. In addi-
particular patient may require doses.lower or higher thantion, secondary symptoms due to hyperprolactinemia
those suggested here. Gradual dose-increments may safeppear to be more common among risperidone-treated pa-
guard against development of serious’side effects andtients compared with patients treated with other atypical
allow the clinician and patient to determine the.safest ef- agents. Although adverse effects derived from post-

fective dose to be employed. marketing analyses are least known about quetiapine, it
appears to be quite sedating and can produce orthostasis.
ATYPICAL AGENTS PENDING FDA APPROVAL Routine visual monitoring of patients is required during

quetiapine treatment, and significant visual disturbances
A number of new atypical antipsychotics are currently .may preclude its use. Although effective, treatment with
under investigation, including aripiprazole (Otsuka Phar- ‘clozapine is contingent upon compliance with routine
maceuticals), amisulpride (available in Europe), remoxiZ WBC testing. The prescription and dispensing of cloza-
pride (Astra Pharmaceuticals), zotepine (available in pine has largely been handled by psychiatrists because of
Japan and the United Kingdom), and ziprasidone (Pfizer the requirement that candidates for clozapine treatment
Inc). The latter agent appears to have a pharmacologichave documented refractory response to prior treatment
profile similar to that of risperidone. Efficacy has been and/or experienced severe consequences from prior anti-
demonstrated in clinical trials comparing ziprasidone and psychotic-exposure: Nonetheless, primary care physicians
haloperidot* as well as long-term studies demonstrating may be the first to detect and encounter complications as-
reduced relapse rates among ziprasidone-treated pasociated with clozapine use, such as agranulocytosis, in-
tients!*® Side effects may include mild sedation, but pre- fection, and so on. Henee, close collaboration between
liminary evidence suggests that weight gain and hyper- psychiatrists and primary care physicians will be required.
prolactinemia may be less of a problem with ziprasidone  Atypical antipsychotics require further investigation to
compared with other atypical antipsychotit’sOne po- assess long-term utility and safety. ERS, tardive dyskine-
tential advantage offered by ziprasidone, as comparedsia, and NMS appear to be less of a risk with atypical anti-
with currently available atypicals, is that it may be avail- psychotics. Furthermore, compliance ‘with atypical agents
able in formulations allowing for intramuscular injec- appears to exceed rates of compliance encountered previ-
tion.**® Hence, it may become useful in those individuals ously with conventional agents. The atypical ‘agents ap-
for whom oral administration is impossible, e.g., the agi- pear to be safe among elderly patients in low doses, and
tated and aggressive patient who may be unwilling or un- there appear to be few drug interactions about which to be

able to take the medication by mouth. concerned.
Unfortunately, none of the atypical agents currently in
CONCLUSION use in the United States are available in injectable forms.

Such a formulation would make it possible to administer

In contrast to the conventional antipsychotics, the the antipsychotic to those individuals for whom oral ad-
atypical antipsychotics exert their clinical effects by influ- ministration is impossible. Similarly, there are no depot
encing serotonin and dopamine in the CNS. Most of the injectable forms as there are among conventional antipsy-
atypical antipsychotics are considered the first-line treat- chotics (haloperidol, fluphenazine). Several new atypical
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antipsychotics are currently under development and/or in
early stages of clinical trials. These agents may offer a
broader range of available formulations and greater flex-

ibility in medication administration than has thus far been 20.

possible.

Critics may argue that the cost of the atypical anti- 21

psychotics, as compared with conventional agents, is pro-
hibitive. Yet, the data suggest that the cost of a reduced,,
spectrum of psychotic symptoms, reduced suicide rate as-
sociated with psychosis, reduced rehospitalization rates,

and enhanced quality of life may be well worth the higher

prescription costover the long teffi!>°

24.

Drug nameshromocriptine (Parlodel and others), carbamazepine (Teg-
retol and others), chlorpromazine (Thorazine and others), clonidine

(Catapres and others), clozapine (Clozaril and others), erythromycin 25.

(Ery-Tab and others), fluconazole (Diflucan), fluoxetine (Prozac), flu-
voxamine (Luvox), haloperidol (Haldol and others), ketoconazole

(Nizoral and others), olanzapine”(Zyprexa), omeprazole (Prilosec), 26

phenytoin (Dilantin and others), pimozide (Orap), quetiapine (Sero-
quel), rifampin (Rifadin), risperidone (Risperdal), thioridazine (Mel-
laril and others).

10.
11.

12.

13.
14.

15.

16.

17.

18.
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