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The Roles of Efficacy, Safety, and Tolerability in
Antipsychotic Effectiveness: Practical Implications

of the CATIE Schizophrenia Trial

Henry A. Nasrallah, M.D.

The Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) series of studies has set a
standard for trials in schizophrenia. Included in the 3-phase National Institute of Mental Health–spon-
sored series were 1460 patients drawn from 57 sites in 24 states. This was designed as a “real-world”
practical clinical trial, including a broad array of patients and asking straightforward, clinically rel-
evant questions. The primary aim was to compare the available atypical agents olanzapine, quetia-
pine, risperidone, and ziprasidone—to each other and to the typical agent perphenazine—with regard
to drug effectiveness and tolerability. In general, the various agents studied were similar, with olanza-
pine being relatively the most effective, as measured by treatment discontinuation. This might be due
in part to the more optimal dosing of olanzapine compared with the other antipsychotics. In the study
arm that included clozapine, that agent was shown to be more effective than olanzapine, quetiapine, or
risperidone. Perphenazine tended to perform as well as the atypical agents. Except for clozapine, olan-
zapine clearly had the greatest metabolic side effect burden, and ziprasidone, the least. Perphenazine
had the most motor side effects, although the rate was modest.
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ublication of the primary findings of the long-
awaited Clinical Antipsychotic Trials of Interven-P

tion Effectiveness (CATIE) trial1 has set the stage for dis-
semination of a large body of data on the comparative
effectiveness of old and new antipsychotics in schizo-
phrenia. A massive sample—1460 subjects with chronic
schizophrenia—were administered up to 3 of 8 antipsy-
chotics in 2 blinded phases and a third open-label phase.
Funded by a grant of more than $50,000,000 from the Na-
tional Institute of Mental Health (NIMH), the CATIE trial
was conducted in 24 states at 57 geographically, demo-
graphically, and organizationally diverse sites. The initial

report had an immediate impact and generated much
controversy, which is expected to continue as additional
findings unfold in the years to come. Although many ques-
tions remain to be answered, the articles in this supplement
address some of the many facets of CATIE and attempt to
unravel the complexities of this extraordinary study.

EVOLUTION OF ANTIPSYCHOTICS

The introduction in 1954 of the first antipsychotic,
chlorpromazine, was a milestone in the pharmacologic
treatment of chronic schizophrenia. Few somatic treat-
ments were available prior to this time, and those that were
available were extremely limited in their effectiveness.
Chlorpromazine was able to alleviate a broad range of
severe symptoms including delusions, hallucinations, ag-
gression, anxiety, and disordered thinking. Yet, it was clear
from the beginning that this medication, exceptional as it
was for its time, produced only partial symptomatic relief.2

In the ensuing decades, many other antipsychotics
similar to chlorpromazine were introduced. Among these
were the low-potency agent thioridazine, the mid-potency
agents trifluoperazine and perphenazine, and the high-
potency agents haloperidol and fluphenazine. These “first-
generation” or “typical” antipsychotics shared a common
element in that all were potent dopamine-2 (D2) receptor
antagonists. Blockade at the various central nervous sys-
tem dopaminergic pathways resulted in both the positive
actions of the drugs and their unwanted side effects. Do-
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pamine receptor blockade at the mesolimbic pathway was
thought to ameliorate psychosis and accounted for many
of the positive effects of the drug. However, excessive do-
pamine receptor blockade in the mesocortical pathway
might worsen negative symptoms and cognition in an al-
ready impaired individual. Blockade at the tuberoin-
fundibular system could lead to unwanted prolactin eleva-
tion, and with long-term use, dopaminergic antagonism in
the nigrostriatal system might produce acute and chronic
extrapyramidal symptoms, including tardive dyskinesia
(TD).3

Clozapine was the next landmark in the treatment of
schizophrenia. Originally synthesized in 1959, it was in-
itially observed not to exert any extrapyramidal side
effects—a characteristic at the time considered a sine qua
non of antipsychotic efficacy—nor did it elevate prolactin.
It was later found to be very effective and was approved
in Europe in 1972, only to be temporarily withdrawn by
the manufacturer in 1975, when fatalities occurred due to
agranulocytosis.4 In 1988, Kane and colleagues5 demon-
strated that clozapine was more effective in treating pa-
tients with refractory schizophrenia compared with chlor-
promazine. Clozapine was labeled an “atypical” agent due
to its complete lack of the extrapyramidal side effects that
were associated with every agent in the first generation of
neuroleptics. Clozapine lacked the tight D2 receptor bind-
ing capacity of earlier agents,6 but was found to bind to
numerous other receptors, which might help to explain its
unique therapeutic mode of action. Yet, because the cli-
nical advantages of clozapine were offset by a plethora
of side effects, including agranulocytosis, a search began
for other atypical agents that were as clinically effective
as clozapine with a more benign side effect profile. Risper-
idone was the next atypical agent, soon followed by olan-
zapine, quetiapine, ziprasidone, and aripiprazole. Each of
these atypicals also had distinct receptor profiles that
offered the promise of differential efficacy with varying
side effect and clinical profiles.7

RATIONALE BEHIND CATIE

As the number of choices evolved, the question of dif-
ferential effectiveness became more pressing. Was one
atypical better or safer than another? Were any or all of the
second-generation (atypical) agents better than the first-
generation (typical) agents? Were the atypical agents more
helpful in alleviating negative physical or cognitive symp-
toms? Numerous clinical trials—predominantly sponsored
by industry—were conducted in an effort to answer these
questions. The results, however, have often been confus-
ing and inconsistent.8

In a recent report, Heres and colleagues8 analyzed 42
head-to-head studies of atypical antipsychotics and found
that there arguably was a bias in industry-sponsored stud-
ies. In 90% of studies supported by pharmaceutical com-

panies, the outcome favored the sponsoring company. The
possible sources of bias included doses administered, rate
of dose escalation, entry criteria, population studied, statis-
tical methods, reporting of results, and wording of find-
ings. Further, most of the studies were short, lasting only 6
to 12 weeks. These discrepancies limit the validity of the
studies.

The need to answer these basic questions became all
the more pressing as the expenditure for atypical agents
continued to expand. It is with this backdrop and in an
effort to better address clinical and cost-effectiveness
issues that the NIMH sponsored the CATIE trials as part
of its series of large multicenter best-practices initiatives.
Others include the Treatment for Adolescents with De-
pression Study (TADS),9 the Systematic Treatment En-
hancement Program for Bipolar Disorder (STEP-BD),10

the Sequenced Treatment Alternatives to Relieve Depres-
sion (STAR*D),11 and the CATIE trial for Alzheimer’s dis-
ease.12 These extended pragmatic trials have been termed
“practical trials” or “effectiveness trials,” as differentiated
from the traditional short-term “efficacy trials” customar-
ily utilized in U.S. Food and Drug Administration registra-
tion trials.13

March and colleagues14 assessed and outlined 8 require-
ments that a practical clinical trial in psychiatry—such as
CATIE—needs to satisfy if it is to maximize the impact on
clinical decision making. The criteria are as follows:

Questions posed should be straightforward and clini-
cally relevant.

Trials should be carried out in settings that are repre-
sentative of real-world clinical practices to ensure
results can be generalized.

The study should be sufficiently powered to detect
small to moderate clinically relevant outcomes.
Practical trials tend to be larger than efficacy trials,
and thousands rather than hundreds of patients may
be required.

Randomization should be used, to protect against bias
and confounding variables.

There should be clinical uncertainty about the outcome
of treatment.

Outcomes should be simple as well as clinically mean-
ingful. Unambiguous and readily detectable end-
points help to simplify data collection.

Assessments and treatments should reflect best clinical
practices.

Subject and investigator burden should be minimized.

Efficacy trials, in contrast to practical trials, tend to be
narrowly focused, have more restrictive inclusion criteria,
and usually compare one drug against another drug and/or
placebo. The primary outcome measures and focus of at-
tention in efficacy trials are research rating scales. Effec-
tiveness trials include a broad spectrum of patients, com-
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pare active treatments against each other, and focus on
practical, real-world outcome measures. Traditional re-
search studies are narrowly focused, and the outcome
may not have specific relevance to the clinician. For
example, research trials in depression usually focus on
major depression rather than the less severe subsyndromal
forms that may be more commonly encountered in clinical
practice.15

OVERVIEW OF THE CATIE TRIALS

The CATIE trials combined features of both efficacy
trials and practical clinical trials.16 Very straightforward
and clinically relevant questions were posed: Were the
atypical agents more effective than typical agents? Which
medications had the most serious or benign side effect
profiles? Was clozapine more effective than the other
atypicals in patients who did not respond adequately to
another antipsychotic?

There were 3 phases in the CATIE trials, as shown
in Table 1.16,17 With 1460 patients included in phase 1,
CATIE is far larger than most published clinical trials, in
which 200 to 300 participants comprise a reasonably sized
study (Table 2).1 The number of drugs tested was also
impressive, as 6 drugs were included in phases 1 and 2,
and 8 in the open-label phase 3. In comparison, most stud-
ies compare just 1 drug to another drug and/or placebo.
CATIE patients were followed over an 18-month time
span, while most drug studies in schizophrenia are usually
conducted over a much shorter period of time (e.g., 2 to 3
months).

CATIE was successful in reflecting a real-world clini-
cal population, as demonstrated by its diverse range of
sites. Patients were drawn from 57 sites in 24 states,
including 16 university clinics, 10 state mental health
agencies, 7 Veterans Affairs medical centers, 6 private
nonprofit agencies, 4 private-practice sites, and 14 mixed-
system sites. Most efficacy studies draw from 1 or 2 types

Table 1. Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) Study Designa

Phaseb Drugs Studied

Phase 1—1460 patients with schizophrenia randomly assigned Olanzapine
to double-blind treatmentc Quetiapine

Risperidone
Ziprasidone
Perphenazine

Phase 2—Participants who discontinue phase 1 choose either the 50:50 random assignment to ziprasidone vs another atypical antipsychotic
clozapine or the ziprasidone randomization pathway and are (olanzapine, quetiapine, or risperidone)
randomly assigned to a treatment they did not previously 50:50 random assignment to clozapine vs an atypical antipsychotic
receive in this study (olanzapine, quetiapine, or risperidone)

Phase 3—Participants who discontinue phase 2 choose an Aripiprazole
open-label treatment Clozapine

Fluphenazine decanoate
Olanzapine
Perphenazine
Quetiapine
Risperidone
Ziprasidone
2 of the antipsychotics on this list

aBased on Stroup et al.16,17

bPatients who do well on a treatment remain on it for 18 months.
cPatients who fail perphenazine are randomly assigned to an atypical before phase 2.

Table 2. Differences Between CATIE and Most Controlled Efficacy Trials
Study Characteristic CATIEa Most Efficacy Studies

Size 1460 patients Numbers in the 100s
Diversity of sites 5 types of settings 1 to 2 setting types, often academic
Length of study 18 mo Often less than 3 mo
Substance abuse Allowed Usually excluded
Medical problems Allowed if not acute or unstable Usually excluded
Medical adjunctive medications Allowed Usually limited
Psychotropic adjunctive medications Allowed except for antipsychotics Limited
No. of drugs studied 6 drugs in phases 1 and 2; 2 more in phase 3 1 to 2 drugs and/or placebo
Placebo Not included Frequently included
Funding Entirely NIMH funded Pharmaceutical and/or independent grant funding
Comparison drug Medium-potency perphenazine at lower doses Frequently haloperidol, often used in higher doses
Switching to other drugs Allowed Rarely an option
aBased on Lieberman et al.1

Abbreviations: CATIE = Clinical Antipsychotic Trials of Intervention Effectiveness, NIMH = National Institute of Mental Health.
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of sites, often in large part from academic centers. Patients
actively using drugs or alcohol were allowed in CATIE;
37% were diagnosed with either substance abuse or de-
pendence and 22% were using drugs or alcohol but did
not meet criteria for abuse or dependence.18 These findings
reflect the high rate of substance abuse in patients with
schizophrenia.19 Patients with nonserious or stable medi-
cal conditions were also allowed in the study. Adjunctive
prescription medications were permitted as long as they
were not antipsychotics. Excluded from CATIE were pa-
tients having had only 1 schizophrenic episode, individ-
uals with a diagnosis of schizoaffective disorder, and those
with documented treatment resistance. The drugs were
all of the available atypical agents including clozapine,
olanzapine, risperidone, and ziprasidone, as well as the
typical agent perphenazine. Clozapine was not included
until phase 2 of the study, when the issue of treatment fail-
ure was examined. In the open-label phase 3, fluphenazine
decanoate was added along with aripiprazole. In addition,
a combination of 2 antipsychotics was allowed for patients
who dropped out from both phases 1 and 2.

One of the most significant decisions of the study was
the selection of the primary outcome measure, which was
“time to discontinuation” for any cause. This measure
was considered to be a reflection of 4 different treatment
discontinuation endpoints: lack of tolerability (initiated
by the patient), lack of efficacy (initiated by the physi-
cian), clinician decision (e.g., safety concerns such as ab-
normal laboratory values), and patient decision (electing
to terminate for any reason).

The all-cause discontinuation measure is a proxy for
the decision process in the real world, that being an
ongoing joint evaluation by clinician and patient as to
whether a particular treatment is acceptable or needs to be
changed. Secondary outcome measures included the spe-
cific reasons for discontinuation, as well as scores on the
Positive and Negative Syndrome Scale (PANSS) and the
Clinical Global Impressions scale. Change in cognitive
function was also measured. Safety outcomes were eval-
uated at months 1, 3, 6, 9, 12, 15, and 18, including mea-
sures of neurologic side effects, weight changes, electro-
cardiogram findings, and laboratory findings.

Phase 1 Trial
In phase 1 of the study, the atypical agents olanzapine,

quetiapine, risperidone, and ziprasidone were compared to
the typical agent perphenazine as well as to each other.1

Since ziprasidone was not available for clinical use at the
start of CATIE, this drug was not included until approxi-
mately 40% of the patients had been randomly assigned
to the other drugs. Statistical comparisons to ziprasidone
were made only to patients who entered the study after this
drug was included. Aripiprazole was not included because
it was not approved for use until the recruitment period
had ended.

There were 1460 patients included in phase 1. For eth-
ical reasons and to avoid possible exacerbation, 231 pa-
tients who manifested evidence of TD at entry into the
study were randomly assigned only to second-generation
agents rather than to perphenazine. To prevent possible
bias due to their additional neurologic and psychiatric
challenges, TD patients were excluded from the statistical
analyses among antipsychotics.

Patients were administered up to 4 capsules of drugs,
all identical in appearance; the dosages are shown in Table
31,20,21 along with dosages generally used in the commu-
nity.22 However, the average community dose of antipsy-
chotics in patients with chronic schizophrenia, such as
those in the CATIE sample (average duration of illness
of 15 years), may not necessarily be a valid optimal dose
for such patients, and higher doses are often found to be
needed.

There were differences in the number of patients taking
the various drugs prior to entry into the study. Most (22%)
were taking olanzapine, followed by risperidone (19%)
and quetiapine (7%). Seven percent were on treatment
with a combination of atypical agents, and 16% were on
treatment with typical antipsychotics.1 Because ziprasi-
done was not marketed until the midst of the study, no pa-
tients were receiving this medication at entry.

The most prominent finding of the CATIE trial is the
high (74%) all-cause discontinuation rate for all drugs
(see Table 4 for comparisons).1 That is, at the 18-month
completion point, 74% of all subjects were not taking the
agent they started with. The time to discontinuation for
olanzapine-treated patients was significantly longer than
for risperidone (p = .001) and quetiapine (p = .002). The
differences between olanzapine and either perphenazine
or ziprasidone were no longer significant after adjusting
for multiple comparisons, possibly due to lower sample
sizes for the latter 2 agents.1

Although olanzapine was associated with a longer
duration of treatment than the other antipsychotic drugs
as measured by all-cause discontinuation rates, it was
also associated with the highest frequency of metabolic
side effects including increases in weight, blood glucose,

Table 3. Dose Ranges and Averages in CATIE Trial and
Common Dosesa

Average Dose in
Dose Range, Average Dose, Community (standard

Medication mg/d mg/d maximum), mg/d

Olanzapine 7.5–30 20.1 14 (20)
Perphenazine 8–32 20.8 16 (64)
Quetiapine 200–800 543.4 388 (800)
Risperidone 1.5–6 3.9 3.8 (16)
Ziprasidone 40–160 112.8 125 (200)
aData from Lieberman et al.,1 Nasrallah,20 MedLine Plus,21 and,

on community doses, from Jibson et al.22

Abbreviation: CATIE = Clinical Antipsychotic Trials of Intervention
Effectiveness.
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glycosylated hemoglobin, cholesterol, and triglycerides
(Table 5),1,23 which is consistent with the pre-CATIE
literature.24 In contrast, patients treated with ziprasidone
had the best overall metabolic profile. There were no
statistically significant differences between the rates
of extrapyramidal side effects, movement disorders, or
akathisia. However, more patients (8%) discontinued the
older antipsychotic perphenazine due to motor side effects
compared with those taking the atypical antipsychotics
(2% to 4%).1

Phase 2 Trial
Phase 2 consisted of 2 pathways.17 Patients who dis-

continued phase 1 prior to 18 months due to lack of effi-
cacy could be randomized to what was called an efficacy
or clozapine arm of phase 2.25 The other pathway of phase
2 was termed a tolerability or ziprasidone arm.17 Subjects
in this arm were those who terminated phase 1 due to
tolerability issues and those who had lack of efficacy in
phase 1 but refused to receive clozapine.

The clozapine (efficacy) arm consisted of 99 total pa-
tients.25 Subjects were assigned to receive either open-
label clozapine (N = 49) or double-blind treatment with
olanzapine (N = 19), quetiapine (N = 15), or risperidone
(N = 16). Since clozapine required weekly blood drawing
to monitor for agranulocytosis, the investigators made
a decision to administer clozapine in open-label fashion.
The time until treatment discontinuation for any cause was
significantly longer for clozapine (10.5 months) compared
with quetiapine (3.3 months), risperidone (2.8 months),
and olanzapine (2.7 months). The overall all-cause discon-
tinuation rate was 69%. At the 3-month assessment period,
the PANSS total score had decreased significantly more
for patients receiving clozapine compared with those for
patients receiving quetiapine and risperidone, but not olan-
zapine. There were no significant differences in side effect
profiles, in part due to the small number of subjects.25

The ziprasidone (tolerability) pathway consisted of 444
patients.17 Included in the analysis were the patients ran-
domly assigned to the 4 treatments: olanzapine (N = 66),
quetiapine (N = 63), risperidone (N = 69), or ziprasidone
(N = 135). The median time to treatment discontinuation

was longest for risperidone (7.0 months) and olanzapine
(6.3 months) compared with both quetiapine (4.0 months)
and ziprasidone (2.8 months). The overall all-cause dis-
continuation rate in this pathway was 74%. Olanzapine-
treated patients gained the most significant amount of
weight: 1.3 lb/month. Patients on ziprasidone treatment
lost 1.7 lb/month, while weight changes with both que-
tiapine and risperidone were negligible. More patients on
olanzapine treatment gained more than 7% of baseline
weight compared with those taking the other agents. Of
the 61 patients who had gained more than 7% of their body
weight in phase 1, 42% of those assigned to ziprasidone
lost more than 7% of their weight, compared with 20% of
those assigned to risperidone, 7% of those assigned to
quetiapine, and 0% of those assigned to olanzapine. Olan-
zapine was associated with the largest increases in total
cholesterol and triglycerides, while risperidone and zip-
rasidone were associated with decreases in both of these
parameters. Only risperidone was associated with substan-
tial increases in prolactin levels.

DISCUSSION

So how are practitioners to utilize the wealth of infor-
mation from CATIE? Clearly, no one drug is perfect or
preferred. Despite decades of intensive research, we are
still left with imperfect choices. The fact that at the end of
the 18-month study, 74% of the patients in phase 1 were
not taking the same drug they started with speaks to these
facts: that switching or discontinuation in the maintenance
phase of schizophrenia treatment is the rule rather than the
exception, and that both patients and clinicians are often
dissatisfied with the outcome achieved.

As have many other studies,26 CATIE has demonstrated
the superior efficacy of clozapine. However, agranulo-

Table 5. Metabolic Effects of Drugs Among Patients in CATIE
Phase 1a

Weight change for the duration P Z R Q O
of treatment in phase 1, mean, lb –2.0 –1.6 0.8 1.1 9.4

Proportion of patients gaining Z P R Q O
> 7% body weight, % 7 12 14 16 30

Average weight change per mo, lb Z P R Q O
–0.3 0.2 0.4 0.5 2.0

Blood glucose increase, mean, Z P R Q O
mg/dL 2.3 5.2 6.7 6.8 15.0

Hemoglobin A1c change, mean, % Q R P Z O
0.05 0.08 0.1 –0.1 0.41

Cholesterol change, mean, mg/dL Z R P Q O
–9.2 –2.1 0.5 5.3 9.7

Triglyceride change, mean, mg/dL Z R P Q O
–18.1 –2.6 8.3 19.2 42.9

aData from Lieberman et al.1 and Nasrallah et al.23

Abbreviations: CATIE = Clinical Antipsychotic Trials of Intervention
Effectiveness, O = olanzapine, P = perphenazine, Q = quetiapine,
R = risperidone, Z = ziprasidone.

Table 4. Percentage of CATIE Patients Who Discontinued
Medicationa

Overall  Efficacy Tolerability
Discontinuation Discontinuation Discontinuation

Medication Rate at 18 Mo Rate Rate

Olanzapine 64 15 19
Perphenazine 75 25 16
Quetiapine 82 28 15
Risperidone 74 27 10
Ziprasidone 79 24 15
aData from Lieberman et al.1

Abbreviation: CATIE = Clinical Antipsychotic Trials of Intervention
Effectiveness.
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cytosis and metabolic and numerous other tolerability and
safety problems limit its widespread use. Olanzapine ap-
peared to be somewhat more efficacious than the other
medications (possibly due to more optimized dosing), but
this positive effect was modest and more than offset by
its serious metabolic health complications. In general, the
other drugs were equally efficacious compared with each
other, although risperidone was somewhat more effective
than quetiapine and ziprasidone in the ziprasidone arm of
phase 2. Perphenazine did reasonably well, except that
because of having the highest neurologic side effects, it
could not be used for subjects who had TD at baseline. The
suboptimal dosing of some atypicals (especially quetiapine
and ziprasidone) remains a nagging issue.

One of the clearest and most compelling messages from
CATIE is the issue of metabolic side effects. In a subset
of 689 of the 1460 CATIE patients with sufficient meta-
bolic data available, the prevalence of metabolic syndrome
was 40.9% by National Cholesterol Education Program
(NCEP) criteria, or 42.7% if using the criterion of a fasting
glucose threshold of 100 mg/day from the National Heart,
Lung, and Blood Institute and American Heart Association
(AHA).27 The rate of metabolic syndrome was higher in
female CATIE patients, with 51.6% by NCEP criteria and
54.2% by AHA criteria compared to the male patients
(36.0% and 36.6%, respectively). The proportion of wo-
men meeting the waist criteria for metabolic syndrome
was much higher than the men, at 73.4% versus 36.6%, re-
spectively. The CATIE women were 251% more likely and
the men were 138% more likely to have metabolic syn-
drome compared with a matched control group (without
schizophrenia) from the National Health and Nutrition Ex-
amination Survey III (NHANES III). This high prevalence
of the metabolic syndrome in schizophrenia is further
compounded by the very low rates of receiving standard
medical treatment for diabetes, hypertension, and hyper-
lipidemia that have been observed in the CATIE sample
prior to enrollment.23

Except for clozapine, olanzapine clearly caused the
heaviest burden of metabolic side effects. Ziprasidone, on
the other hand, was consistently associated with the most
benign metabolic side effect profile. Throughout the treat-
ment course, clinicians should remain vigilant to meta-
bolic issues and mindful of the following principles:

Prescreen all patients for the presence of the 5 risk fac-
tors of the metabolic syndrome

Remain vigilant by regular monitoring during treat-
ment

Reinforce the need for healthy lifestyle changes such
as improved diet and regular exercise

In drug selection, balance risks versus benefits and
minimize iatrogenic risk

Consider switching to safer alternatives if metabolic
parameters worsen during treatment

Vigorously treat the underlying metabolic disorder
when lifestyle or medication changes are not effec-
tive enough

Psychiatrists generally spend more time with patients
than do internists, and deal with behavioral issues and
changes on a regular basis. It is therefore incumbent upon
mental health clinicians to help their patients to develop
effective coping strategies and lifestyle changes. However,
lifestyle changes have proven difficult to establish,28 and
implementing them in an individual with a chronic mental
illness is all the more formidable a challenge. Nevertheless,
clinicians should be proactive in helping patients to adopt
and adhere to effective behavioral habits and treatment
regimens.

The CATIE study is reviving the debate about the role
of the typical antipsychotics in the overall management of
chronic schizophrenia. Although more patients discontin-
ued perphenazine due to extrapyramidal side effects, the
increase over other drugs was modest. However, the study
was not designed to maximize detection of motor side
effects. Perphenazine was modestly dosed, specifically to
minimize the risk of extrapyramidal symptoms. In addition,
patients with TD, who represent the group of patients most
susceptible to iatrogenic neurologic movement disorders,
were excluded from assignment to perphenazine. Finally,
the length of drug exposure may not have been long enough
to detect significant increases in TD.

Prior to the introduction of the atypical agents, extrapy-
ramidal side effects were a major concern of clinicians.
This concern has abated considerably with the widespread
use of atypical agents, although the metabolic concerns
have emerged with some agents. Patients with schizophre-
nia are at higher risk for development of motor abnormal-
ities. Drug-naive patients with schizophrenia have been
shown to manifest abnormalities in the basal ganglia re-
gion29 and also have high rates of baseline extrapyramidal
signs.30 Extrapyramidal symptoms have been correlated
with worse treatment outcome, including more negative
symptom burden and cognitive dysfunction. Fenton31 noted
that the risk of spontaneous dyskinesias increases with age
in antipsychotic-naive patients. The rate was 4% in first-
episode patients, 12% in individuals aged less than 30 years
who had been ill for several years, 25% for those between
30 and 50, and 40% for those 60 years or older.31 Atypical
antipsychotics tend to have a lower risk of tardive and other
movement disorders.32 The clinician must carefully decide
whether the lower cost of the typical antipsychotic is worth
the potential striatal neurotoxicity manifested by acute ex-
trapyramidal side effects and long-term TD.

SUMMARY

With its size, scope, and design, the CATIE study has
already established a gold standard for pragmatic research
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in schizophrenia. CATIE has outlined the challenges
faced in selecting from the broad array of treatment op-
tions and has revealed the ways in which the clinician
must balance therapeutic benefit against the potential
harm of various medications to develop the best treatment
plan. Above all, treatment must be individualized and op-
timized, taking into account the patient’s medical status,
preferences, and psychopathology in the context of the
drug’s clinical response and side effect profile. CATIE is
a landmark study that represents the foundation for many
future effective trials in schizophrenia and related psychi-
atric disorders.

Drug names: aripiprazole (Abilify), chlorpromazine (Sonazine,
Thorazine, and others), clozapine (Clozaril, FazaClo, and others),
fluphenazine decanoate (Prolixin and others), haloperidol (Haldol
and others), olanzapine (Zyprexa), quetiapine (Seroquel), risperidone
(Risperdal), trifluoperazine (Stelazine and others), ziprasidone
(Geodon).

Disclosure of off-label usage: The author has determined that,
to the best of his knowledge, no investigational information
about pharmaceutical agents that is outside U.S. Food and Drug
Administration–approved labeling has been presented in this article.
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