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Olanzapine: is it enough for CINV prevention?
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The area postrema and nucleus tractus solitarius are an
important source of afferent input to the central pattern
generator (CPG) and also are a main site of neurokinin-1
(NK1), serotonin [5-hydroxytryptamine (5-HT)],
muscarinic (M1), dopamine (D2), and histamine (H1)
receptors. Olanzapine inhibits several neurotransmitter
receptors, which most of those neurotransmitter receptors
involve with vomiting reflex. Although, olanzapine mainly
inhibits 5-HT?2 receptor. However, the pathophysiology
of chemotherapy-induced nausea and vomiting (CINV)
demonstrated that there are not only 5-HT3 and NK-1
receptors in vagal afferent nerves directly involved with
the CPG, but also central 5-HT2, dopamine, serotonin,
histamine, GABA and cannabinoid receptors are partly
stimuli an emetogenic reflex causing nausea/vomiting either
acute or delay type (1).

Multiple international guidelines have recommended
olanzapine in combination with dexamethasone, 5-HT
antagonists with or without NKI1 receptors antagonists for
prevention of CINV from high to moderate emetogenic
chemotherapy regimen (2,3). The interesting question is
whether the role of NKI receptor antagonists in four-drug
regimen regarding to its efficacy and cost effectiveness.

A randomized phase III trial evaluated the effectiveness
of olanzapine 10 mg versus aprepitant while all patients
received palonosetron and dexamethasone. The complete
response rate in all periods and the proportion of
patients without nausea in the acute period was not
different between both treatment arms (4). NCCN
panel recommends an olanzapine-containing three-
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drug regimen with palanosetron and dexamethasone,
since; there was no large clinical trial available for the
other 5-HT3 antagonists (2). However, several phase II
trials also supported the superiority efficacy in terms of
nausea control by olanzapine 10 mg in combination with
ondansetron plus dexamethasone when compared to the
standard dose of aprepitant in combination (5,6). Our study
also demonstrated the efficacy of olanzapine 10 mg in the
three-drug regimen with ondansetron and dexamethasone
in terms of the nausea control and the complete response
rate in acute phase (7). Additionally, a systematic review
of NK-1 receptor antagonist, 5-HT3 antagonist and
dexamethasone revealed 72% complete response rate in the
acute phase which was similar to 75% complete response
rate in the acute phase from olanzapine, ondansetron and
dexamethasone in our study (7,8).

There are not only disparities in access to active cancer
treatment but also to supportive care such as prevention
of CINV are well established between low- and high-
income countries. There were racial disparities in use of
NKI1 receptor antagonists for CINV prevention among
breast cancer patients in the United States (9). The authors
concluded that the affordability to the NK1 receptor
antagonists may partly be explained these disparities. A
multinational study in Southeast Asia including Thailand
demonstrated the cost effectiveness of olanzapine in
addition to dexamethasone and first generation 5-HT3
antagonist. In Singapore, switching aprepitant to olanzapine
in three-drug regimen increased 0.0005 QALY with cost
saving of USD 60.91 (10).
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Moreover, drug to drug interaction should be considered
when prescribing of NK-1 receptor antagonists with other
drugs, which they are metabolized by cytochrome P450.
Regarding to NK-1 receptor antagonists are moderate
inhibitors of the CYP3A4 metabolic pathway, dose
reduction should be required for co-administered drugs that
are metabolized through CYP3A4. For example, aprepitant
will increase the effect or level of dexamethasone by
affecting hepatic/intestinal enzyme CYP3A4 metabolism.
Dexamethasone where is CYP3A4 inducer has been
routinely reduced dose when administered with these
NKI receptor antagonists. On the other hand, olanzapine
is mainly metabolized by CYP1A2, with CYP2D6,
and UGT as minor pathways. Thus, dose reduction of
concurrently administered drugs may be not needed. Our
study used higher dose of glucocorticoid, which was 20 mg
of dexamethasone with olanzapine. It may synergistically
enhance inhibitory effect of corticosteroid on central
pathways including reducing the permeability of the
blood brain barrier to chemicals, depleting the inhibitory
GABA in medullary antiemetic neurons, and reducing
leuenkephalin release in the brainstem.

To conclude, olanzapine 10 mg in the three-drug regimen
with ondansetron or palanostron plus dexamethasone is one
of the treatment options for CINV prevention from high
to moderate emetogenic chemotherapy regimens regarding
to efficacy, affordability and lower drug to drug interaction.
However, large phase III randomized studies to compare
efficacy and safety between olanzapine versus NK-1
receptor antagonist in combination regimen are required.
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