
·110· Shanghai Archives of Psychiatry, 2012, Vol.24, No.2

• Forum • 

Current status of clozapine in the United States
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Clozapine is the only antipsychotic in the United 
States that has been approved by the Food and 
Drug Administration (FDA) for treatment-resistant 
schizophrenia. It provides effective treatment even 
when patients do not respond to other second-
generation antipsychotics.[1] It also remains the most 
effective antipsychotic available. No existing first or 
second-generation antipsychotic has been consistently 
found to be as effective as clozapine monotherapy in 
treatment-resistant patients.[2-6] Among patients who 
entered  Phase 2 of the Clinical Antipsychotic Trial of 
Intervention Effectiveness (CATIE) because of lack of 
efficacy in Phase 1 of the study, those treated with 
clozapine (open label) averaged significantly greater 
time to treatment discontinuation (10.5 months) 
compared to patients treated with other antipsychotic 
medications (2.7-3.3 months). At three months, total 
symptom scores also improved to a significantly greater 
degree in the clozapine group compared to those 
treated with risperidone or quetiapine.[7] Similarly, in 
the open-label, randomized CUtLASS (Cost Utility of the 
Latest Antipsychotic Drugs in Schizophrenia Study) trial, 
clozapine treatment was associated with significantly 
greater improvement in total scores of the Positive and 
Negative Symptom Scale (PANSS) and better patient 
subjective ratings compared to risperidone, olanzapine, 
quetiapine, and amisulpiride. [8] Another large, 
nonrandomized effectiveness study, the Schizophrenia 
Outpatient Health Outcomes (SOHO) study, also found 
clozapine to be superior on clinician and patient ratings 
at six months compared to other antipsychotics.[9] Based 
on clinical trials, meta-analyses, and large naturalistic 
studies clozapine is recommended as the most effective 
agent in schizophrenia, but the recommendations 
indicate that it should only be used when other agents 
fail.[5]

Clozapine has also been shown to have significant 
benefits for a number of other indications.  In 
addition to the FDA indication for treatment-resistant 
schizophrenia, clozapine also carries an indication 
for the treatment of recurrent suicidal behavior in 
schizophrenia and schizoaffective disorder.  This is 
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the only other FDA approved indication for clozapine.  
The effectiveness of clozapine for reducing the risk 
of recurrent suicidal behavior was demonstrated 
in the International Suicide Prevention Trial (Inter 
SePT),[10] a 2-year, multi-center, randomized study 
comparing clozapine and olanzapine in 980 people with 
schizophrenia or schizoaffective disorder. All subjects 
were considered at high risk for suicide because of 
previous suicide attempts or current suicidal ideation 
and were seen weekly for 6 months and then biweekly 
for 18 months. During the 2-year period, fewer 
clozapine treated subjects attempted suicide (34% 
v. 55%) and fewer required hospitalization or rescue 
interventions to prevent suicide.[10]

A few randomized double-blind trials have also 
evaluated the effectiveness of clozapine to reduce 
symptoms of hostility and aggression. A 12-week 
study compared clozapine, olanzapine and haloperidol 
in the treatment of physical assaults and other 
aggressive behaviors in physically assaultive people 
with schizophrenia or schizoaffective disorder.  They 
found that clozapine was superior to both olanzapine 
and haloperidol in reducing the number and severity of 
physical assaults and reducing overall aggression.[11] In 
a secondary analyses of a double-blind trial in patients 
with treatment-resistant schizophrenia, Volavka and 
colleagues reported that clozapine was more effective 
for reducing aggressive behavior[12] and for improving 
measures of hostility[13] than olanzapine, risperidone, or 
haloperidol.  In addition, several earlier studies found 
that clozapine was superior to haloperidol for reducing 
hostility symptoms as measured by the Brief Psychiatric 
Rating Scale (BPRS).[3,14] Given its benefits in individuals 
with schizophrenia for aggressiveness, clozapine has also 
been used for intermittent explosive disorder and for 
aggressive adolescents; however, no controlled trials have 
assessed its safety or efficacy in these populations.[15]

In general in the United States the use of clozapine 
is restricted to those people with schizophrenia who 
have failed first-line treatments. The reason for this 
restriction is its risk of severe side effects. However, 
the efficacy of clozapine in first episode, antipsychotic-
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naïve patients has been evaluated in one double blind 
comparative trial.[16] One hundred-sixty drug-naïve 
patients in China were randomized for 52 weeks to 
either clozapine or chlorpromazine.  In the first three 
months clozapine was superior to chlorpromazine 
on many symptom ratings and the median time to 
response was eight weeks compared to twelve weeks 
in the chlorpromazine group.  While clozapine was 
also associated with fewer adverse effects (particularly 
extrapyramidal side effects) throughout the study, the 
two treatment groups tended to converge with respect 
to symptom improvements at the one-year mark.[16] 
Both groups gained significant amounts of weight (9.9 kg 
in the clozapine group; 8.5 kg in the chlorpromazine 
group), but there was no significant differences 
in weight gain between groups. In 2011 Guo and 
colleagues[17] reported that at the end of a 12-month 
open label prospective observational trial of early stage 
schizophrenia in China, clozapine had the numerically 
lowest rate (36.7%) of antipsychotic discontinuation 
(compared to chlorpromazine, sulpiride, risperidone, 
olanzapine, quetiapine and aripiprazole) but the 
differences in discontinuation rates for the different 
medications (range=36.7-46.9%) were not statistically 
significant. 

 Clozapine (mean dose: 176 mg/day) was also found 
to be superior to haloperidol in a six-week double blind 
comparison in childhood onset schizophrenia.[18]  Another 
study in children found that clozapine was more 
effective in reducing symptoms than olanzapine in a 
double-blind 8-week trial;[19] however, clozapine was 
associated with more adverse effects.  These studies 
in childhood onset schizophrenia included children 
who had been nonresponsive to previous antipsychotic 
treatment and, thus, may differ from first episode 
treatment-naïve patients who develop schizophrenia 
in early adulthood.  In addition to these possible 
target groups for clozapine it may also be useful for 
patients with polydipsia/hyponatremia, refractory 
bipolar disorder, and a history of neuroleptic malignant 
syndrome (NMS).

Despite the overwhelming evidence of the superior 
efficacy and effectiveness of clozapine compared 
to other antipsychotics in treatment-resistant 
schizophrenia, clozapine is prescribed infrequently in 
the United States, at a disproportionately lower rate 
than the estimated prevalence of treatment-resistant 
schizophrenia.[20-24] Although clozapine is available 
in generic formulations and is widely used in other 
countries (e.g., 36-38% in Australia;[21] 26% in China and 
20-30% in Taiwan),[25] the use of clozapine in the United 
States remains infrequent.[21,26] In fact, in the United 
States the market share of clozapine has been steadily 
declining, accounting for 11% of all prescriptions 
for antipsychotics in 1999, 9% in 2000, about 4% in 
2006 and 3% in 2008.[26]  In addition, Kreyenbuhl and 
colleagues[27] reported that antipsychotic polypharmacy 

is a more frequent treatment strategy than clozapine 
monotherapy in the Veteran Administration system of 
the United States, suggesting that clinicians are more 
likely to use antipsychotic polypharmacy than clozapine 
despite the lack of empirical evidence to support the 
former practice.  Moreover, racial disparities in the use 
of clozapine have been consistently observed, with 
African-Americans less likely to receive this medication 
than Caucasians.[28-30] 

To date, there have been few empirical investigations 
of the reasons for the infrequent use of clozapine in 
the United States,[31] although possible explanations 
include its strict hematological monitoring requirements 
and the potential for serious side effects including 
agranulocytosis, myocarditis, other inflammatory 
reactions, seizures, sedation, weight gain, diabetes 
mellitus and other metabolic abnormalities.[22,30] Other 
possible explanations include lack of knowledge 
about the benefits of clozapine or negative attitudes 
towards the medication among physicians, patients and 
families.[32] More aggressive marketing of other second-
generation antipsychotic medications by pharmaceutical 
companies may also contribute to the infrequent use of 
clozapine.[33]

While serious side effects undoubtedly limit the 
use of clozapine, the fact still remains that many 
more people with schizophrenia in the United States 
could benefit from this medication.[34] In New Zealand 
between 2000 and 2004 clozapine use among patients 
with schizophrenia increased from 21% to 32.8% and 
there were associated increases in the proportion of 
patients who had regular occupational activity and 
decreases in hospitalization rates and in the rates of 
compulsory treatment.[35] Rates of clozapine use have 
also been increasing in other countries over the past 
decade, including Korea, Singapore, Taiwan, Malaysia 
and India. In China, where rates of clozapine use are 
very high (40% in 2001 and 2004), there has been a 
decline in its use in recent years (to 27%); this may 
be related to a recent expansion of health insurance 
to cover additional second-generation antipsychotic 
medications (previously only clozapine and risperidone, 
were covered) and to stricter implementation of the 
prescribing guidelines for clozapine in many psychiatric 
hospitals. But the rates of clozapine use in China remain 
much higher than in Western countries.

In the United States unless there is a significant 
change in prescribing practices the next generation of 
clinicians may have little training in treating patients 
with clozapine, which would lead to a continued decline 
in its use. Many argue for fewer restrictions in the use 
of clozapine.[36-37] This is one of the most under used 
evidence-based treatments available in psychiatry. 
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