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n spite of concerns about their metabolic and cardio-
vascular side effects that affect morbidity and mortal-
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I
ity, the atypical antipsychotic drugs represent a major ad-
vance in the treatment of schizophrenia, bipolar disorder,
psychotic depression, and senile psychoses, among other
indications.  However, concerns about the ability of the
atypical antipsychotic drugs to cause weight gain, hypogly-
cemia, diabetes, and increases in lipids, as well as sudden
death due to torsades de pointes and other cardiovascular
events, have produced concern about their extensive use.
Clinicians weigh the benefits and risks for these drugs as
a class and individally for each patient that they treat and
develop a treatment plan with the individual patient in
mind. This article discusses both risks and benefits of anti-
psychotic treatment and presents a treatment algorithm that
will hopefully help the clinician in choosing medications
for the psychotic patient.

CARDIOVASCULAR SIDE EFFECTS

Historically, only cardiac drugs were thought to have car-
diovascular adverse effects. In the last 10 to 15 years, other
types of drugs have been found to have these side effects as
well. An early instance of a noncardiac drug receiving a
“black box” warning in its product information, the stron-
gest warning issued by the U.S. Food and Drug Admin-
istration (FDA), was in 1992, when the FDA added the warn-
ing to the antihistamine terfenadine. In 1990, that drug was
reported to have caused torsades de pointes, an abnormality
that is often preceded by QT prolongation and can lead to
fatal ventricular arrhythmia.1 Although terfenadine was not
associated with cardiovascular side effects in premarketing
studies, those studies, like most, neglected to examine the
side effects of terfenadine when taken in conjunction with
other drugs. The reality is that most patients take more than
one drug at a time, and the 1990 report concluded that
torsades de pointes was induced by the combination of
terfenadine and ketoconazole. The latter, by inhibiting the
metabolism of terfenadine, produced a large increase in
plasma terfenadine levels, which, in turn, greatly increased
QTc interval and precipitated fatal torsades de pointes.

 Cardiovascular risks associated with clozapine, e.g.,
tachycardia, hypotension, hypertension, and cardiomyo-
pathy, have been known for nearly a decade and are factored
into its risk:benefit ratio. Recently, the FDA has revised
the package insert for clozapine to indicate increased risk
of myocarditis. Clozapine is not known to be associated with
prolonged QTc. Sertindole, another atypical antipsychotic,
is associated with marked increase in QTc. After
its approval in Europe in 1996, a number of sudden deaths
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were ascribed to the administration of this drug. Sertindole
was withdrawn from use in Europe, and clinical trials in
the United States were suspended. However, reexamination
of epidemiologic data on the occurence of sudden death
with other antipsychotic drugs led European authorities to
reinstate sertindole with a restrictive label. It is unknown
at this time whether there are plans to register sertindole
in the United States. The experience with sertindole high-
lights the difficulty of assessing cardiovascular risk with
antipsychotic drugs and, in particular, assessing the clini-
cal significance of QTc prolongation.

The concern about the greater ability of ziprasidone to
elevate the QT interval, while still present, is diminishing.
As of February 2002, approximately 160,000 patients have
been administered ziprasidone worldwide with no docu-
mented incidence of torsades de pointes or cases of sudden
death due to other cardiovascular causes. This early expe-
rience is encouraging in that the increases in QT interval
of the size produced by ziprasidone in the absence of drug-
drug interactions may not preclude general use. Routine
determination of the QTc before starting ziprasidone or
after starting treatment with it is neither required nor rec-
ommended. Ziprasidone has yet to be studied in elderly
patients or others with high risk for cardiovascular disease.
The FDA has revised the package insert to include a list of
21 drugs that have increased liability to elevate the QT
interval. Coprescription of these drugs with ziprasidone is
not recommended.

The FDA recently requested that the manufacturer of
ziprasidone, a new atypical antipsychotic, compare the
effect of that drug on the QT interval with that of other anti-
psychotics. As comparators, the study used oral formula-
tions of thioridazine, quetiapine, risperidone, olanzapine,
and haloperidol.2,3 A low-risk patient group consisting of
164 relatively young men with corrected QT interval (QTc)
values in the normal range completed the study.

A mean change in QTc of 10 ms or more in a study of
this kind is usually considered to be noteworthy, and in this
study,2,3 4 of 6 drugs analyzed had a mean change greater
than 10 ms. Thioridazine had the greatest mean change
by far, at 35.6 ms. Ziprasidone had the next-highest mean
change at 20.3 ms, followed by quetiapine at 14.5 ms,
risperidone at 11.6 ms, olanzapine at 6.8 ms, and halo-
peridol at 4.7 ms.

The findings regarding thioridazine prompted the FDA
to add a black box warning to that drug’s product infor-
mation even though it had been on the market for many
years. Although the thioridazine results were surprising
to many, sudden death associated with the drug has been
reported in the literature for almost 40 years.4–6 In a more
recent study of 49 cases of sudden death associated with
antipsychotics or antidepressants, Mehtonen and col-
leagues7 found that thioridazine was the only antipsychotic
drug in 15 of those cases. Thioridazine use, alone or in
combination, was reported in 28 of 49 cases.

MORTALITY AND SCHIZOPHRENIA

People with schizophrenia and other psychiatric ill-
nesses are at increased risk for death from a variety of rea-
sons, including cardiovascular and metabolic causes. In
other words, there is an underlying diathesis that renders
this population at greater risk for cardiovascular events
than the general population. These risks, combined with
the risks of the drugs themselves and lifestyle choices such
as smoking, make the cardiovascular death rate among
schizophrenic patients higher than that among the general
population.

The prevalence of circulatory disease is also high in
schizophrenic patients. Over 10 years, Waddington and
coworkers8 followed 88 inpatients with schizophrenia. In
that time period, 39 died; no suicides were reported. The
relative risk of death among these patients compared with
the general population was 1.33. Causes of death included
circulatory disease, malignant disease, respiratory disease,
injury and poisoning, and “other causes,” with circulatory
disease being the most common. Treatment with more than
one antipsychotic and the lack of adjunctive anticholiner-
gic therapy were associated with reduced survival.

Although Waddington and colleagues8 saw no suicides
in the cohort they followed, suicide is a major contributor
to the higher death rate among patients with schizophrenia.
One study9 reported that 10% to 13% of people with
schizophrenia commit suicide. In a meta-analysis of excess
mortality in schizophrenia, Brown10 found that 12% of
reported deaths were suicides and that suicide accounted
for 28% of the excess mortality, the largest contributor
among all causes of death. The suicide rate among all stud-
ies analyzed was 8 times that seen in the general popula-
tion. At the end of 1994, Brown et al.11 followed up with a
cohort of 370 patients with schizophrenia who had had
contact with an English psychiatric service in 1981. After
adjusting for age and gender, the overall mortality rate
among the schizophrenic patients was about 3 times higher
than that expected in the general population. The rate of
suicide in the schizophrenia group was 28 times that of
the general population. However, an increased rate of death
due to natural causes, including diabetes, was also found.
None of the atypical antipsychotics were in common use
in England during the time of the study. Much of the
excess mortality of schizophrenia is preventable through
either lifestyle modification or better treatment.

BENEFITS OF
ATYPICAL ANTIPSYCHOTIC TREATMENT

Schizophrenia is associated with an extremely poor qual-
ity of life. A 20-year follow-up12 of all first-episode patients
with schizophrenia diagnosed in 1966 or 1967 in Iceland
found that 22% had died in that time period; 9% had com-
mitted suicide. Most of the patients had difficulties living
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a full and productive life; in 1987, just over half remained
unmarried, and a third of those who had married were
divorced. Social relationships were impaired in almost all
(95%) of the patients. The atypical antipsychotics represent
real progress in the treatment of psychosis; not only do they
control the positive symptoms of psychosis, but they can
also improve the negative symptoms and depression as well
as cognition. With proper treatment, one can expect the
mortality rate among schizophrenic patients to decrease
while the quality of life increases.

Treatment of Depression
Depression in schizophrenia may be a psychological

response to psychosis; patients with schizophrenia who feel
their illness is beyond their control are more likely to be
depressed than those who feel more in control.13 Depressed
schizophrenic patients are hospitalized more often, have
more history of depression, have attempted suicide more
often, are more likely to live alone, and are more likely to
have low self-esteem than schizophrenic patients who are
not depressed.14 If clinicians want to improve the quality of
life of a depressed psychotic patient, they must treat the
depression along with the psychosis.

The combination of schizophrenia and depression can be
treated with atypical antipsychotics. Twenty-nine patients in
one study15 were given fluphenazine and were then switched
to either clozapine or risperidone. Both groups saw improve-
ment on depression scores, although only the clozapine
group saw statistically significant improvement compared
with the fluphenazine baseline scores. In a study of anxiety
and depression in schizophrenic patients, Tollefson and col-
leagues16 compared the effects of olanzapine versus those
of haloperidol or placebo. Olanzapine, but not haloperidol,
was significantly superior to placebo in improving anxiety
and depression.

Treating depression in schizophrenic patients may de-
crease the rate of suicide in that population. Depression,
especially hopelessness, is a warning sign for suicidality, as
are poor social function, severe illness with frequent relapses
and hospitalization, substance abuse, and previous suicide
attempts. My colleague and I17 studied the effect of cloza-
pine on suicidality, which includes suicidal thoughts, plans
to commit suicide, attempted suicide, and completed suicide,
in patients with schizophrenia or schizoaffective disorder.
Among a group of 88 treatment-resistant patients who took
clozapine for at least 6 months, the percentage of patients
with no suicidal thoughts increased from 53% to 87%, and
the rate of attempted suicide decreased by 86%. Only 3
patients attempted suicide during clozapine treatment, and
all 3 admitted that they had no real wish to die. A large-scale
epidemiologic study18 confirmed these results, reporting that
fewer patients on clozapine treatment committed suicide
compared with patients who were no longer taking the drug.
Overall mortality was also lower during clozapine treatment
than during times without clozapine treatment.

Clozapine provides an excellent lesson in balancing
the risks and benefits of treatment. The risk of dying from
agranulocytosis due to clozapine treatment is minimal;
according to the product information,19 the risk of death is
1 in 10,000. The risk of dying from suicide for a treatment-
resistant schizophrenic is 1 in 10.20 Despite the substantial
difference in risk, clinicians seem to be hesitant to prescribe
clozapine out of fear of being responsible for the develop-
ment of agranulocytosis in their patients even though clo-
zapine may help some patients survive schizophrenia.

Improvement in Cognition
One of the great advantages of the atypical antipsychotics

is their ability to improve impaired cognition, which is
considered to be the fundamental feature of schizophrenia.
Improved cognition can lead to improved functioning in
both home and work environments. Control of positive
symptoms, the strength of the typical drugs, does not nec-
essarily have an impact on cognition. In fact, the typical
neuroleptics have been shown to impair cognitive func-
tion.21,22 On the other hand, atypical antipsychotics improve
many aspects of cognitive function,23 including executive
function (problem solving and reasoning), verbal fluency,
attention, and memory and learning.24

For example, risperidone and clozapine were compared
with the typical drugs on maze solving, a measure of ex-
ecutive function.25 Both atypical antipsychotics were asso-
ciated with better results. The clozapine-treated patients
solved the mazes more quickly, but the risperidone-treated
patients made fewer mistakes. Literature reviews26,27 have
found that clozapine, risperidone, and olanzapine are all
associated with improvements in executive function. Peo-
ple with schizophrenia are often impaired in verbal fluency
and attention as well. Clozapine and olanzapine have a ben-
eficial impact on verbal fluency, whereas clozapine and ris-
peridone have a positive effect on attention.26–29 In the area
of memory, risperidone has been found to consistently im-
prove working memory, and olanzapine, verbal memory.26

The beneficial effects of the atypical antipsychotics on
cognition are an important determinant of work and social
function. In one study, a colleague and I30 found a clear
association between unemployment and cognitive dys-
function in schizophrenic patients. Patients able to work
full time performed better on measures of cognition such
as vigilance, executive functioning, and working memory.
Cognitive function is also a predictor of outcome in schizo-
phrenia,31 so improving cognitive function is of the highest
importance when treating patients with schizophrenia.

TREATMENT ALGORITHM

An algorithm to help the clinician make choices among
the atypical antipsychotics is presented in Figure 1. If there
is evidence of a long QTc, QTc-prolonging drugs like zipra-
sidone and thioridazine should be avoided. If a patient has
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elevated lipid levels, is obese, or is diabetic, drugs with
increased likelihood of causing the greatest weight gain,
such as olanzapine and clozapine, are less favored. The
frequency of monitoring cardiovascular status in patients
who have preexisting risk factors should be at least every
6 months.

Clinical considerations may in some cases override
some cardiovascular and metabolic concerns. For ex-
ample, a clozapine trial in a treatment-resistant patient
who has failed 2 or 3 trials of the other atypical anti-
psychotics should not be rejected on the sole basis that
there might be further increase in weight or lipid levels.
For that patient, clozapine may be prescribed along with
an intense effort to deal with lifestyle issues and perhaps
a statin to reduce the patient’s cholesterol level. Meta-
bolic side effects are often dose dependent; therefore, it
would be important in this and similar situations to keep
the dose of any drug with metabolic side effects as low as
possible.

CONCLUSION

It is important to remember that the atypical antipsy-
chotics are a remarkable group of drugs. Their lower risk
for tardive dyskinesia and extrapyramidal symptoms and
their beneficial effects on cognition, mood, and negative
symptoms deservedly make them the first line of treatment
for psychosis. Psychiatrists have access to internists, car-
diologists, and family doctors to help with the manage-
ment of patients who are at risk and should not refrain from
utilizing a drug when the psychiatric condition clearly in-
dicates that the drug can be of value.

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

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