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High-Dose Olanzapine for
Treatment-Resistant Schizophrenia
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n this issue of the Journal, Meltzer et al.1 present
provocative results from a randomized, double-blindI

study showing that larger-than-typically-prescribed doses
of olanzapine appear to be equivalent to conventional
doses of clozapine in treatment-resistant schizophrenia.
Although the sample size is relatively small (total
N = 40), the data are consistent with the notion that high-
dose olanzapine might be effective in treatment-resistant
schizophrenia. These findings are important because they
open up the possibility of a new approach to treatment-
resistant schizophrenia.

Previous studies have examined the potential of
high-dose olanzapine therapy for treatment-resistant
schizophrenia, with mixed results. Two prior controlled
studies—one in adolescents2 and another in adults3—
demonstrated that clozapine was superior to higher-dose
olanzapine, while other more naturalistic studies suggest
that high-dose olanzapine might be equi-effective.4–6

Because it is known that the effects of clozapine in
treatment-resistant schizophrenia tend to increase with
time (with effects at 6 months exceeding those at 6
weeks7), it is possible that prior studies failed to note
equivalency because of their relatively short time courses.

Although clozapine and high-dose olanzapine did not
differ on most measures of psychopathology and cogni-
tion in the study by Meltzer et al.,1 clozapine displayed
superiority on the Global Assessment of Functioning at 6
months, while olanzapine demonstrated superiority on the
Wechsler Intelligence Scale for Children-Revised Mazes
and Verbal List Learning-Delayed Recall tests of cogni-
tive functioning. On all other measures, clozapine and

high-dose olanzapine were equivalent. In terms of side
effects, at the 6-month timepoint olanzapine was asso-
ciated with a higher body mass index and greater weight
gain—data consistent with prior studies. Taken together,
though, these results indicate that for treatment-resistant
individuals for whom clozapine treatment is not possible,
high-dose olanzapine is an option.

If we accept the notion that clozapine and high-dose
olanzapine are equivalent (or nearly so) for treatment-
resistant schizophrenia, how can such findings be ex-
plained? Two likely possibilities relate to pharmaco-
dynamics and pharmacokinetics.

In terms of pharmacodynamics, a careful examination
of the receptor pharmacology for both olanzapine and clo-
zapine indicates that they have similar affinities for most
relevant biogenic amine receptors,8 with significant affin-
ity differences only at 5-HT7 receptors9 and some musca-
rinic receptor subtypes.10 Importantly, clozapine’s active
metabolite N-desmethylclozapine is a potent M1-receptor
agonist10 and dopamine D2/D3 partial agonist.11 Thus, one
explanation for the apparent equivalency of high-dose
olanzapine and clozapine is that high-dose olanzapine
results in plasma levels of olanzapine (or an olanzapine
metabolite) that interact with critical receptors essential
for the actions of clozapine in treatment-resistant schizo-
phrenia. The notion that antipsychotic drug metabolites
might be essential for the unique actions of their re-
spective drugs is supported by our recent finding that
N-desalkylquetiapine is a potent antidepressant that in-
hibits norepinephrine reuptake—which would explain its
unique efficacy in treating depression.12 Thus, a careful
examination of the pharmacology of various olanzapine
metabolites could shed light on the mechanism of action
of olanzapine in treatment-resistant schizophrenia.

A more trivial explanation is that a subset of treatment-
resistant schizophrenia patients rapidly metabolize olan-
zapine. Thus, high-dose olanzapine is needed to achieve
adequate plasma levels of the parent compound to achieve
therapeutic equivalence. To date, no studies have ad-
equately addressed the possibility that the apparent ef-
fectiveness of high-dose olanzapine can be explained by
pharmacokinetics.

A third explanation relates to pharmacogenetics. It is
possible that treatment-resistant schizophrenia patients
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possess single nucleotide polymorphisms (SNPs) that
interfere with the actions of olanzapine, and that higher
doses than usual are required to overcome this. Indeed,
we have demonstrated recently that some SNPs in the
5-HT2A serotonin receptor—a major target for clozapine
and olanzapine—modulate olanzapine’s activity.13 Further
study will be required to fully explore this possibility.

Whatever the explanation, the current findings are in-
triguing because they imply that high-dose olanzapine
could be effective in individuals with treatment-resistant
schizophrenia. Clearly, however, larger double-blind, con-
trolled studies will be needed to support this hypothesis.
Additional mechanistic studies will be needed to provide a
scientific rationale for this provocative new approach for
schizophrenia treatment.

Drug names: clozapine (FazaClo, Clozaril, and others), olanzapine
(Zyprexa).

REFERENCES

1. Meltzer HY, Bobo WV, Roy A, et al. A randomized, double-blind com-
parison of clozapine and high-dose olanzapine in treatment-resistant
patients with schizophrenia. J Clin Psychiatry 2008;69:274–285

2. Kumra S, Kranzler H, Gerbino-Rosen G, et al. Clozapine and “high-dose”
olanzapine in refractory early-onset schizophrenia: a 12-week randomized
and double-blind comparison [published online ahead of print Jul 23,
2007]. Biol Psychiatry. doi: 10.1016/j.biopsych.2007.04.043

3. Conley RR, Kelly DL, Richardson CM, et al. The efficacy of
high-dose olanzapine versus clozapine in treatment-resistant
schizophrenia: a double-blind crossover study.

J Clin Psychopharmacol 2003;23(6):668–670
4. Qadri SF, Padala PR, Strunk JC, et al. High-dose olanzapine orally

disintegrating tablets for treatment-resistant psychosis. Prim Care
Companion J Clin Psychiatry 2006;8(4):244–245

5. Duggan L, Fenton M, Rathbone J, et al. Olanzapine for schizophrenia.
Cochrane Database Syst Rev 2005(2):CD001359

6. Lerner V. High-dose olanzapine for treatment-refractory schizophrenia.
Clin Neuropharmacol 2003;26(2):58–61

7. Hagger C, Buckley P, Kenny JT, et al. Improvement in cognitive
functions and psychiatric symptoms in treatment-refractory
schizophrenic patients receiving clozapine. Biol Psychiatry
1993;34(10):702–712

8. Roth BL, Sheffler DJ, Kroeze WK. Magic shotguns versus magic
bullets: selectively non-selective drugs for mood disorders and
schizophrenia. Nat Rev Drug Discov 2004;3(4):353–359

9. Roth BL, Craigo SC, Choudhary MS, et al. Binding of typical
and atypical antipsychotic agents to 5-hydroxytryptamine-6 and
5-hydroxytryptamine-7 receptors. J Pharmacol Exp Ther 1994;268(3):
1403–1410

10. Davies MA, Compton-Toth BA, Hufeisen SJ, et al. The highly effica-
cious actions of N-desmethylclozapine at muscarinic receptors are
unique and not a common property of either typical or atypical antipsy-
chotic drugs: is M1 agonism a pre-requisite for mimicking clozapine’s
actions? Psychopharmacology (Berl) 2005;178(4):451–460

11. Burstein ES, Ma J, Wong S, et al. Intrinsic efficacy of antipsychotics
at human D2, D3, and D4 dopamine receptors: identification of the
clozapine metabolite N-desmethylclozapine as a D2/D3 partial agonist.
J Pharmacol Exp Ther 2005;315(3):1278–1287

12. Jensen NH, Rodriguiz RM, Caron MG, et al. N-desalkylquetiapine, a
potent norepinephrine reuptake inhibitor and partial 5-HT(1A) agonist,
as a putative mediator of quetiapine’s antidepressant activity [published
online ahead of print Dec 5, 2007]. Neuropsychopharmacology. doi:
10.1038/sj.npp.1301646

13. Davies MA, Setola V, Strachan RT, et al. Pharmacologic analysis of
non-synonymous coding h5-HT2A SNPs reveals alterations in atypical
antipsychotic and agonist efficacies. Pharmacogenomics J 2006;6(1):
42–51


	Table of Contents

