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The Role of Clozapine in Treatment-Resistant Schizophrenia
John M. Kane, MD; Christoph U. Correll, MD

In this issue of JAMA Psychiatry, the study by Samara et al1

provides an important update on the evidence surrounding
clozapine as the treatment of choice for those individuals

with schizophrenia that is
considered resistant to other
medications. The authors
indicate that as many as one-

third of patients with schizophrenia experience persistent
psychotic symptoms despite adequate treatment with anti-
psychotics. Therefore, the management of schizophrenia in
these patients represents a major public health challenge in
human and economic terms.

Many guidelines promulgated by national agencies and
professional societies recommend clozapine when other
drugs fail, and clozapine remains the only medication with
regulatory approval for patients with treatment-refractory
schizophrenia (and for reducing suicidal behavior). The meta-
analysis by Samara and colleagues1 questions the unique role
of clozapine for patients who have not responded to other
antipsychotics by concluding that few blinded data support
clozapine’s superiority over olanzapine and risperidone in this
patient population.

Although we will discuss potential problems and pitfalls
in conducting such analyses and the studies on which they are
based, our first reaction is how unfortunate it is that our field
still struggles with this question more than 25 years after the
1988 publication by Kane et al2 led to the introduction of cloza-
pine into clinical care in the United States. Given the number
of people affected and the profound effect of treatment resis-
tance on the lives of hundreds of thousands of patients and
families around the world, this struggle seems unconscio-
nable. The issue now is not to fix the blame but to find a so-
lution. A necessary step to achieve this solution would in-
volve the collaboration of industry, academia, and federal
agencies to design, fund, and conduct studies to resolve this
uncertainty, a need implied by the authors.

How firm are the authors’ conclusions? In our view, they
have done an excellent job of analyzing available data and ex-
ploring the potential mediators, moderators, and possible con-
founds in this context. Some of the subgroup and post hoc sen-
sitivity analyses suffer from low statistical power, as the authors
acknowledge. Areas of particular importance would be defi-
nitions of treatment refractoriness, the risk for attrition and/or
reporting bias, the antipsychotic dose, the effect of prior an-
tipsychotic treatment, and the difficulty of blinding cloza-
pine treatment assignment.

No universally accepted or applied criteria exist for treat-
ment refractoriness, and considerable heterogeneity remains
in this domain. The criteria applied 28 years ago2 might have

been far more stringent than those in many more recent stud-
ies. The extent to which treatment refractoriness is docu-
mented prospectively is another concern, as is the manner in
which clinical trials have been conducted in recent years, with
considerable potential enrollment bias and higher and higher
degrees of placebo response (which can have an impact, even
in studies of patients purported to have refractory disease).

The dosage issue is potentially very important because
clozapine is the only antipsychotic for which reasonably con-
sistent correlations between plasma levels and clinical re-
sponse have been reported, although universal agreement on
what the threshold should be is lacking. In general, data sug-
gest that the mean clozapine dose of 392 mg/d reported in the
comparisons with other second-generation antipsychotics
might not be as adequate as the 511 mg/d reported in those
studies involving first-generation comparators. The metare-
gression analysis using antipsychotic dose was, as the authors
suggest, markedly weak.

Moreover, in recent years, clozapine-treated patients might
have experienced treatment failure with risperidone or olanza-
pine, whereas patients randomized to those antipsychotics prob-
ably had not undergone prior failed trials of these drugs be-
cause previous failure would have been an exclusion criterion.
Furthermore, although functional unblinding of clozapine treat-
ment owing to its unique adverse effects, such as hypersaliva-
tion, might have biased results in favor of clozapine, the aim in
more recent studies was often to show comparable efficacy of
other second-generation antipsychotics vs clozapine, which also
could have attenuated the efficacy signal for clozapine.

Given these complexities and caveats, we are concerned
that the results of this state-of-the-art meta-analysis will be con-
fusing to clinicians, patients, and families. First, these find-
ings are in direct opposition to those of a recent meta-analysis
of antipsychotic efficacy in the short-term treatment of pa-
tients with nonrefractory schizophrenia conducted by Leucht
et al.3 In that meta-analysis, which also used the multiple-
treatment meta-analytic approach of ranking antipsychotics by
using not only direct but also indirect comparisons via com-
mon comparators, clozapine was significantly superior to all
other antipsychotics, including risperidone and olanzapine.3

Second, there is a general view that clozapine is, if anything,
underused in clinical care. This notion comes from an abun-
dance of cohort and mirror-image studies that have consis-
tently documented strong, clinically relevant efficacy and ef-
fectiveness of clozapine in patients who did not respond to other
antipsychotics. For example, in an open algorithm-based study,
patients with first-episode schizophrenia received 2 succes-
sive treatment trials with risperidone or olanzapine for 12 weeks
and switched to the other medication in case of nonresponse
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after 12 weeks.4 Each trial consisted of low-, full-, or high-
dose treatment lasting up to 4 weeks each, with dose adjust-
ments according to response or tolerability. In the first trial,
74.5% of individuals responded to risperidone or olanzapine.
However, in nonresponders, a switch to the other antipsy-
chotic resulted in a response rate of 16.6% combined across
risperidone and olanzapine. Remarkably, when patients
received clozapine as the third trial drug, the response rate
was 75.0%, similar to that of the first trial.4

Nevertheless, in contrast to the studies included in the
meta-analysis by Samara and colleagues,1 those showing su-
periority of clozapine, including randomized clinical trials
(RCTs),5 were all open-label studies. Whereas the blinded, ran-
domized studies failed to show a difference between cloza-
pine and other second-generation antipsychotics in treatment-
resistant schizophrenia, the fact that the studies with positive
results were unblinded and mostly nonrandomized could be
interpreted in 2 ways. The positive findings are due to bias on
the part of the treating clinicians, patients, and raters, or the
patients in open studies are more representative of the se-
verely ill patients who benefit most from clozapine but are less
likely to enroll in complex and demanding RCTs.

Thus, the biggest concern about the validity of the find-
ings from the meta-analysis by Samara et al1 is the question
regarding the generalizability of the samples that were en-
rolled into the blinded RCTs. Similar concerns have recently
been raised about the evidence base of RCTs for long-acting
injectable antipsychotics (LAIs) compared with oral antipsy-
chotics in the maintenance treatment of schizophrenia. Here
too, a disconnect was observed between the lack of a signifi-
cant advantage of LAIs vs oral antipsychotics in RCTs as op-
posed to the superiority of LAIs in mirror-image and natural-
istic study settings where patients at risk for nonadherence
(those most suitable for LAI treatment) are likely more studied.6

Thus, we agree with Samara and colleagues1 that more re-
search is needed to clarify the efficacy and effectiveness of
clozapine. Because data suggest that, even in naturalistic, na-
tionwide studies, clozapine’s efficacy and effectiveness might
diminish as it is used later in the illness,7 we urge the field to
conduct large, pragmatic RCTs that are designed to include pa-
tients who are as representative as possible of the target popu-
lation to provide high-quality generalizable data that can ad-
dress the current uncertainty around the role of clozapine in
patients with treatment-resistant schizophrenia.

ARTICLE INFORMATION

Author Affiliations: Department of Psychiatry and
Molecular Medicine, Zucker Hillside Hospital,
North Shore–Long Island Jewish Health System,
Glen Oaks, New York (Kane, Correll); Hofstra
North Shore–LIJ (Long Island Jewish) School of
Medicine, Hempstead, New York (Kane, Correll);
Center for Psychiatric Neuroscience, The Feinstein
Institute for Medical Research, Manhasset,
New York (Kane, Correll).

Corresponding Author: John M. Kane, MD,
Department of Psychiatry and Molecular Medicine,
Zucker Hillside Hospital, 75-59 263rd St, Glen Oaks,
NY 11004 (psychiatry@nshs.edu).

Published Online: February 3, 2016.
doi:10.1001/jamapsychiatry.2015.2966.

Conflict of Interest Disclosures: Dr Kane reports
receiving honoraria for lectures and/or consulting
from Alkermes, Bristol-Myers Squibb, Eli Lilly,
Forrest Labs, Forum, Genentech, Intracellular
Therapies, Janssen, Johnson and Johnson,
Lundbeck, Merck, Novartis, Otsuka, Pfizer, Reviva,
Roche, Sunovion, and Teva; receiving grant support
from Genentech, Johnson and Johnson, and
Otsuka; and being a shareholder of MedAvante and

Vanguard Research Group. Dr Correll reports
serving as a consultant and/or advisor to or
receiving honoraria from AbbVie, Acadia, Actavis,
Alkermes, Eli Lilly, Forum, Genentech, Gerson
Lehrman Group, IntraCellular Therapies, Janssen,
Johnson and Johnson, Lundbeck, MedAvante,
Medscape, Otsuka, Pfizer, ProPhase, Reviva, Roche,
Sunovion, Supernus, Takeda, and Teva and
receiving grant support from Bristol-Myers Squibb,
Otsuka, Lundbeck, and Takeda.

REFERENCES

1. Samara MT, Dold M, Gianatsi M, et al. Efficacy,
acceptability, and tolerability of antipsychotics in
treatment-resistant schizophrenia: a network
meta-analysis [published online February 3, 2016].
JAMA Psychiatry. doi:10.1001/jamapsychiatry
.2015.2955.

2. Kane J, Honigfeld G, Singer J, Meltzer H.
Clozapine for the treatment-resistant
schizophrenic: a double-blind comparison with
chlorpromazine. Arch Gen Psychiatry. 1988;45(9):
789-796.

3. Leucht S, Cipriani A, Spineli L, et al. Comparative
efficacy and tolerability of 15 antipsychotic drugs in

schizophrenia: a multiple-treatments
meta-analysis. Lancet. 2013;382(9896):951-962.

4. Agid O, Arenovich T, Sajeev G, et al. An
algorithm-based approach to first-episode
schizophrenia: response rates over 3 prospective
antipsychotic trials with a retrospective data
analysis. J Clin Psychiatry. 2011;72(11):1439-1444.

5. McEvoy JP, Lieberman JA, Stroup TS, et al; CATIE
Investigators. Effectiveness of clozapine versus
olanzapine, quetiapine, and risperidone in patients
with chronic schizophrenia who did not respond to
prior atypical antipsychotic treatment. Am J
Psychiatry. 2006;163(4):600-610.

6. Kane JM, Kishimoto T, Correll CU. Assessing the
comparative effectiveness of long-acting injectable
vs oral antipsychotic medications in the prevention
of relapse provides a case study in comparative
effectiveness research in psychiatry. J Clin Epidemiol.
2013;66(8)(suppl):S37-S41.

7. Nielsen J, Nielsen RE, Correll CU. Predictors of
clozapine response in patients with
treatment-refractory schizophrenia: results from a
Danish Register Study. J Clin Psychopharmacol.
2012;32(5):678-683.

Opinion Editorial

188 JAMA Psychiatry March 2016 Volume 73, Number 3 (Reprinted) jamapsychiatry.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/ by a Northwell Health User  on 11/07/2016

mailto:psychiatry@nshs.edu
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2015.2966&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2015.2966
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2015.2955&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2015.2966
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2015.2955&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2015.2966
http://www.ncbi.nlm.nih.gov/pubmed/3046553
http://www.ncbi.nlm.nih.gov/pubmed/3046553
http://www.ncbi.nlm.nih.gov/pubmed/23810019
http://www.ncbi.nlm.nih.gov/pubmed/21457676
http://www.ncbi.nlm.nih.gov/pubmed/16585434
http://www.ncbi.nlm.nih.gov/pubmed/16585434
http://www.ncbi.nlm.nih.gov/pubmed/23849151
http://www.ncbi.nlm.nih.gov/pubmed/23849151
http://www.ncbi.nlm.nih.gov/pubmed/22926603
http://www.ncbi.nlm.nih.gov/pubmed/22926603
http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2015.2966

