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Abstract

Background The role of olanzapine in the treatment of chemotherapy-induced nausea and vomiting (CINV) in addition to
the antiemetic therapeutic combination with aprepitant, setrons, and corticosteroids has not been well defined. Objective To
investigate the effectiveness of the addition of olanzapine to a standard triplet therapy for the prevention of CINV in patients
who experienced CINV during their first chemotherapy course, despite receiving a well-managed prevention protocol. Set-
ting One comprehensive cancer centre in France. Method In a retrospective study with comparator, patients with a high risk
of emesis were assigned to two groups during two different 6-month periods, before and after the introduction of olanzapine
in clinical practice, respectively. In the olanzapine group, the antiemetic protocol for the second course of chemotherapy
was reinforced by the addition of olanzapine at 5 mg/day from day 1 to 5 in contrast with the control group. Main outcome
measure The proportion of patients who experienced neither nausea nor emesis during the delayed phase (24-120 h). Results
The 25 patients in each group exhibited comparable characteristics and emetic chemotherapy level. During the first course,
no significant difference was observed. During the second course, nausea and vomiting were ameliorated in 12 patients in
the olanzapine group and 4 patients in the control group (p <0.05). Nausea (12 vs. 4, p <0.05) and vomiting (18 vs. 11,
p <0.05) also significantly improved. In the OLZ group, no adverse event was linked to olanzapine use. Conclusion The
addition of olanzapine was observed to effectively restore CINV prevention in patients who did not respond to standard
antiemetic therapy.
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adverse reactions with strongly deleterious effects on patient
quality of life [1-3]. When severe CINV occurs, it may affect
the physiological state of an already fragile patient and result
in anorexia, malnutrition, or dehydration. The occurrence
of CINV can ultimately affect the type of treatment that a
patient with cancer can receive. Furthermore, the adverse
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reactions may result in additional hospitalisation or medical
consultation, which can have a significant medico-economic
impact [3, 4].

The development of effective therapeutic strategies for
the prevention of CINV over the past three decades has led
to a significant improvement in patient tolerance of anti-
neoplastic agents. These strategies include consensus guide-
lines to prevent CINV established by organisations, such
as the American Society of Clinical Oncology (ASCO),
the Multinational Association for Supportive Care in Can-
cer (MASCC), the European Society of Medical Oncology
(ESMO), and the National Comprehensive Cancer Network
(NCCN) [5-8]. In particular, for highly emetogenic chemo-
therapy, the current standard treatment to prevent CINV
combines three pharmacological classes: neurokinin-1
receptor antagonist (NK1RA), 5-hydroxytryptamine-3
receptor antagonist (5-HT3RA), and corticosteroids. How-
ever, in a phase III trial conducted by de Wit et al. only 62%
of patients who received this triplet therapy with cisplatin-
based chemotherapy experienced complete response (CR),
which was defined as no emesis or use of rescue therapy
like metoclopramide [9]. Finally, when patients experience
CINV despite the application of the standard treatment, par-
ticularly in the early courses of chemotherapy, they could
develop anxiety and anticipatory nausea and vomiting [10].
In the case of breakthrough CINV, antiemetic rescue therapy
and secondary prophylaxis are based on rescue therapy, but
the recommendations are not consensual.

Olanzapine is an atypical antipsychotic drug that targets
five types of receptors: dopaminergic (D1, D2, and D4),
serotonergic (5-HT2A, 5-HT2C, 5-HT3, and 5-HT®6), adr-
energic (alphal), histaminergic (H1), and muscarinic (M1,
M2, M3, and M4) [11]. In particular, antagonism of recep-
tors D2, 5-HT2C, 5-HT3, M1, and H1, which are involved
in CINV genesis, provides a partial explanation for their
antiemetic properties [12, 13]. Since the first phase I trial
[14], numerous studies have attempted to evaluate the con-
tribution of olanzapine in the prevention and treatment of
CINV.

In a phase II trial, Abe et al. evaluated the addition of
5 mg olanzapine to triplet therapy (aprepitant, palonosetron,
and dexamethasone) administered each day for 5 days to
adult patients with gynaecological cancer who were also
administered cisplatin (>50 mg/mz). A CR rate (no vomit-
ing and no rescue therapy) for delayed CINV of 95% was
observed [15]. In a large phase III study focused on the first
course of chemotherapy, the systematic addition of olan-
zapine (10 mg on days 1-4) to triplet antiemetic therapy
(aprepitant or fosaprepitant; palonosetron, ondansetron,
or granisetron; and dexamethasone) ameliorated delayed
nausea, as well as the delayed CR rate (no vomiting and
no rescue therapy) in adult patients [16]. Since this trial,
the ASCO and NCCN published recommendations for the
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systematic addition of olanzapine to standard triplet therapy
(10 mg on days 1-4 or 2—4) [7, 8]. In another phase III trial,
Navari et al. evaluated olanzapine as a rescue treatment for
CINV in adult patients who had received prior prophylaxis
with palonosetron, fosaprepitant, and dexamethasone; they
observed that, for the management of breakthrough CINV,
10 mg olanzapine once daily for 3 days was superior to
10 mg metoclopramide three times daily for 3 days [17].
Regardless of whether olanzapine was administered as a
monotherapy or in combination, at the dosage of 5 or 10 mg
for 4 or 5 days, all published clinical trials of olanzapine
with CR rate (no vomiting, no rescue therapy) in delayed
CINV as primary endpoint report notably good tolerance
with no grade 3 nor 4 toxicity [18-23].

Aim of the study

In this study, we evaluated the impact of the addition of
olanzapine during the second course of chemotherapy in
adult patients receiving highly emetic chemotherapy who
did not respond to the standard antiemetic therapy (aprepi-
tant, ondansetron, and methylprednisolone) during the first
course. The primary objective was to evaluate the occur-
rence of nausea and vomiting in the delayed phase (com-
posite endpoints: CINV). Furthermore, the occurrence of all
degrees of nausea (CIN), the occurrence of vomiting (CIV),
and the tolerance of the treatment were all independently
evaluated.

Ethics approval

This study was approved by the Scientific Commission of
Clinical Trials of Gustave Roussy Cancer Campus, Villejuif.

Method
Study design

This study evaluated the addition of olanzapine
(ZYPREXA® 5 mg) to a standard antiemetic therapy for the
control of nausea and vomiting in patients who had expe-
rienced nausea or/and emesis in the delayed phase, despite
standard therapy during the previous chemotherapy course.
The study was retrospective and open, and compared olan-
zapine plus the standard triplet therapy with the standard
triplet therapy alone. In this study, a course of chemotherapy
has the same definition as a cycle of chemotherapy: a single
administration of a chemotherapy regimen.

The study population was composed of adult patients
for whom CINYV prevention failed during their first course
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of chemotherapy, despite standard therapy, and who had
never received olanzapine. All patients were treated with
standard triplet therapy [a 5-HTRA (ondansetron on day 1,
8 mg intravenous 30 min prior to chemotherapy), NK1RAs
(aprepitant 125 mg orally on day 1, 1 h prior to chemother-
apy, and aprepitant 80 mg in the morning on days 2-3), and
a corticosteroid (methylprednisolone 60 mg intravenous on
day 1, 30 min prior to chemotherapy, and 64 mg orally in the
morning on days 2-4)]. One group (the OLZ group) received
5 mg of olanzapine per day in addition to the standard treat-
ment from day 1 to day 5 of chemotherapy. The second
group (the Comparator group) received only standard treat-
ment (without any breakthrough therapy). Both groups of
patients received at least two courses of chemotherapy. The
frequency and severity of CINV were compared between the
two groups during the first and second courses of chemo-
therapy. Failure to prevent CINV during the delayed phase
(i.e. between 24 and 120 h after the course of chemotherapy)
was defined as grade 2 or higher for nausea and grade 1 or
higher for vomiting in accordance with the National Can-
cer Institute’s Common Terminology Criteria for Adverse
Events (NCI-CTCAE) v.4.03.

Patient selection and treatment

For both groups, the patients were eligible for inclusion in
the study if they were older than 18 years and CINV had not
been prevented during the delayed phase of their first course
of chemotherapy, despite standard and rescue treatments
(metoclopramide 10 mg t.i.d.). All patients enrolled between
November 2011 and April 2012 were assigned to the com-
parative group and all patients enrolled between November
2013 and April 2014 were assigned to the OLZ group.

Data collection and analysis

The data were collected from the patient’s electronic medi-
cal records and from intravenous chemotherapy prescription
software Win Simbad® (Gustave Roussy Cancer Campus,
Villejuif, France). A standardised data collection system was
validated by a pharmacist and an oncologist. All relevant
demographical data (age, sex, weight, and height) and medi-
cal records (type and location of the tumour, stage, perfor-
mance status, renal, hepatic function, and blood glucose)
were collected. The emetogenic potential of the chemother-
apy was determined in accordance with previous recommen-
dations [5-8].

The occurrence and grade of nausea and vomiting during
the first and second courses of chemotherapy were assessed
during the delayed phase (between 24 and 120 h from the
end of each chemotherapy course). The effectiveness of the
antiemetic prevention was evaluated based on the absence
of nausea and/or vomiting. The percentage of patients who

jointly experienced no nausea and no vomiting (CINV), no
vomiting (CIV), or no nausea (CIN) was compared within
each group after the first and second courses, and between
the two groups.

The statistical tests used were the Chi square test and
Fisher’s exact test for comparison between the groups,
McNemar’s test for intragroup comparison (first course
versus second course) and Student’s 7 test for quantitative
demographic data. All statistical analysis was computed by
using R® (The R Project for Statistical Computing v.3.2.2).
The significance level for the first alpha type was 0.05.

Results
Patients and treatment characteristics

The study comprised 50 patients, with 25 patients per
group. The average age of the study participants was
50.3+12.9 years in the OLZ group and 56.0+9.2 years in
the Comparator group. Both groups were statistically com-
parable with respect to age, sex, body mass index, renal and
hepatic function, and performance status (Table 1). The
most frequent oncological localisations were lung cancer
(OLZ: 48%; Comparator: 56%) and sarcoma (OLZ: 24%;
Comparator: 8%). In the OLZ group, 72% of patients pre-
sented with metastatic disease; in the Comparator group, this
was 64%. A comparable majority of patients had received
highly emetogenic chemotherapy (cisplatin >70 mg/m?)
in both groups (OLZ: 92%; Comparator: 96%), whereas
the three other chemotherapy regimens were composed of
anthracycline and cyclophosphamide (similar to a highly
emetogenic therapy). In total, 36% of all patients had previ-
ously received a high-emetic-risk regimen containing cis-
platin (OLZ: 25%; Comparator: 16%). For all patients, the
chemotherapy regimen was not modified between the first
and the second course.

Evaluation of antiemetic activity of olanzapine

The results for the control of CINV and vomiting at the end
of the second course are shown in Fig. 1. Although none
of the patients in the OLZ group reported a delay in CINV
during their first course, these symptoms significantly
improved after they were treated with olanzapine, with 48%
of them reporting no delay in CINV during their second
course (p=0.0015). The control of CIV (p=0.0042) and
CIN (p=0.0033) also significantly improved in the OLZ
group from course 1 to course 2. In contrast, patients in the
control group reported no improvement in the control of
CINYV between the two courses for CINV, CIV, and CIN.
When both groups were compared during second course,
patients in the OLZ group experienced significantly better

@ Springer



1268

International Journal of Clinical Pharmacy (2018) 40:1265-1271

Table 1 Demographic data and patient characteristics

Characteristics® Comparator ~ Olanzapine  p°©
No. of patients (1) 25 25
Age
Mean =+ standard deviation 56.9+9.2 503+129 NS
Range (years) 43.5-80.4 20.0-66.6
Proportion of female 60.0 (15) 52.0(12) NS
Measurments
Weight (kg) 66.6+189  67.5£120 -
Body mass index (kg/mz) 23.5+6.2 23.3+4.2 -
Chemotherapy naive 68 (17) 68 (17) -
Previously treated
Number of lines 1.4+0.7 1.9+04 -
Cisplatin-based regimen 50 (4) 87.5(7) -
ECOG (first course)
0-1 88.0 (22) 92.0 (23) -
2 12.0 (3) 8.0(2) -
Oncology diagnostic
Lung (small and non-small cell) 56.0 (14) 48.0 (12) -
Sarcoma (soft tissue) 8.0 (2) 24.0 (6) -
Urothelial 8.0(2) 8.0(2) -
Others® 18.0 (7) 20.0 (5) -
Classification
Adjuvant or neoadjuvant 28.0 (7) 28.0 (7) -
Unresectable or metastatic 72.0 (18) 72.0 (18) -
Chemotherapy-regimens
Cisplatin-based 96.0 (24) 92.0 (23) -
Anthracycline and cyclophosphamide 4.0 (1) 8.0(2) -
Renal function (mL/kg/1.73 m?)
>60 88.0 (22) 100.0 25) -
57-59.9 12.0 (3) - -
Hepatic function
Serum bilirubin (umol/L) 8.1+39 9.5+55 -
SGOT (UI/L) 202+119  21.0+9.7 -
SGPT (UI/L) 19.7+18.5 208+17.7 -
Serum albumin (g/L) 34.1+53 34.6+5.3 -
Proportion of patients who meets end-
points from first course!
Acute phase
No nausea and no emesis 88.0 (22) 92 (23) NS
No nausea 88.0 (22) 92 (23) NS
No emesis 92.0 (23) 96 (24) NS
Delayed phase
No nausea and no emesis 0 0 NS
No nausea 0 4(1) NS
No emesis 32(8) 28 (7) NS

*Without precision, all results are shown with proportion and No (n)

Testicular tumour, mesothelioma, gynecologic tumour, carcinoma
with unknown primary

“Statistical analysis were only performed for data that may influence
the occurrence of CINV and to compare CINV occurrence at first
course

dPatients who achieved no nausea and no emesis, no nausea or no
emesis after first course without olanzapine in both groups
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control of CINV (48% vs. 4%; p <0.034), CIV (p <0.045),
and CIN (p <0.034) than patients in the Comparator group.

Treatment safety

The known adverse effects of olanzapine were not reported
in the patients’ electronic health records. Clinically, no sig-
nificant weight gain was observed in patients treated with
olanzapine. For the measurement on day 1 of each course,
the weight loss (mean + standard deviation) from course 1
to course 2 was —0.80+3.11 kg for the OLZ group and
—1.28 +3.59 kg for the Comparator group. The relative
weight loss from course 1 to course 3 was —1.84 +3.52 kg
for the OLZ group and — 1.68 +3.42 kg for the Comparator
group. Biologically, no significant variations in transami-
nase enzymes or bilirubin were observed. Glycaemia was
not detected.

Discussion

Our study illustrates that the addition of 5 mg olanzapine
between day 1 to day 5 significantly reinforced protection
against CINV during the delayed phase compared with the
standard antiemetic therapy. The main objective of the study,
to reduce delayed CINV, was achieved, as well as the sec-
ondary objectives. Finally, we discovered a significant ben-
efit from the addition of olanzapine to the standard triplet
therapy after failure to prevent delayed CINV during the first
course of chemotherapy.

In the three comparative studies in which olanzapine was
added to a standard antiemetic protocol, the drug signifi-
cantly improved the symptoms of nausea and vomiting dur-
ing the delayed phase. In a study of adult patients by Tan
et al. the CR was 78.6% in the treatment group and 56.5%
in the control group. Nausea improved in 69.9% patients in
the treatment group and 30.4% in the control group [24]. It
should be noted that because of the unavailability of aprepi-
tant in China, the protocol used in this study for the preven-
tion of nausea and vomiting did not include an NK1RA [25].
Mizukami et al. also reported the effectiveness of olanzapine
in addition to standard prophylaxis in adult patients in the
delayed phase, showing an improvement in total control (no
vomiting, no use of rescue medication, and maximum nau-
sea of 5 mm on a 100 mm VAS). The TC was 64% in the
treated group and 23% in the control group. In this trial, the
choice of the setron was made by the clinician [26]. Finally,
a large study by Navari et al. in adult patients showed a sig-
nificant improvement for patients who received olanzapine
in the delayed phase with respect to the control of nausea
(42% in the treated group versus 25% in the control group,
p=0.002) and the CR rate (67% in the treated group versus
52% in the control group, p =0.007) [16]. In this study, the
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Fig. 1 Antiemetic activity of olanzapine in delayed phase for nausea
and vomiting (NV), nausea (N) and vomiting (V). On the dotted line
appears the statistical difference between the proportion of patients
who meet endpoints at intercure 2 when compared with the propor-
tion of patients who meet endpoints at intercure 1 inside each group

standard therapy was a choice of conventional triplet ther-
apy with aprepitant (or fosaprepitant), a setron with either a
short half-life (ondansetron or granisetron) or a long half-life
(palonosetron), and dexamethasone at the appropriate dose.

Our study evaluated the addition of olanzapine for
delayed CINV prevention during the second course of chem-
otherapy only for patients who experienced CINV during
their first course. Olanzapine was administered daily at 5 mg
from day 1, similar to previous studies [15, 26]. Although
several studies investigated 10 mg daily, recent investiga-
tions have highlighted the non-inferiority between 5 and
10 mg in terms of effectiveness, with 5 mg resulting in less
drowsiness [27].

As proposed by Hernandez-Torres et al. we selected a
composite endpoint that represented the absence of both
nausea and vomiting to better understand the effect of olan-
zapine on the control of CINV [28]. For similar reasons,
Navari et al. also recently adopted the absence of nausea as
a main objective, because they now consider this criterion
more appropriate than CR [16].

However, with respect to psychiatric indications, clear
associations between olanzapine and weight gain [29-31],
akathisia, various cardiovascular disorders, and urinary
incontinence have been reported; these outcomes have not
been observed in our study. These results confirmed the dis-
tinct tolerance profile of olanzapine in short-term treatment

(Comparator and Olanzapine). On full line appears the proportion of
patients who meet endpoints at intercure 2 between Comparator and
Olanzapine group. Non-significant statistically differences are not
represented

compared with continuous treatment [18-23]. In two dif-
ferent prospective studies, the first with 44 patients and
the second with 241 patients, no significant differences in
drowsiness between the olanzapine and comparison groups
were observed [26, 32]. A randomized controlled study pub-
lished by Navari et al. showed a significant rate of undesired
fatigue in patients administered olanzapine on Day 2 com-
pared with that at baseline; however, the attending clinician
did not attribute the two grade 3 and three grade 4 adverse
events observed in patients administered olanzapine to the
drug [16]. In terms of biological disorders, because the man-
ufacturer of olanzapine states that iatrogenic hyperglycaemia
appears after 3 months of continuous treatment, the risk of
hyperglycaemia was assumed to be low. A side effect of
obesity has not yet been reported when olanzapine is used
as an antiemetic [18-23].

The recent antiemetic recommendations from ASCO
have included the addition of olanzapine [8] after the high-
quality study by Navari et al. which confirmed the value of
olanzapine as a systematic addition to the triple standard
therapy for highly emetogenic chemotherapy [16]. From
our perspective, the systematic addition of olanzapine to the
standard prevention therapy raised several questions. Firstly,
the standard triplet therapy has led to a significant reduction
in the occurrence of CINV. The addition of another drug to
this therapy is excessive polypharmacy, which is already a
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concern for patients [33]. Another area for improvement was
the actual application of these recommendations. In a cohort
of 1295 patients, Gilmore et al. showed that only 57.3% of
antiemetic therapies prescribed conformed to current rec-
ommendations. Patients who were prescribed the recom-
mended therapy experienced significantly less CINV than
other patients (p <0.001) during the overall time period [34].
Finally, and paradoxically, recent investigations observed a
trend of the overuse of antiemetics with unnecessary associ-
ated costs [35]. As shown in our study, olanzapine can be
used to reinforce the standard treatment after failure. This
clinical practice appears to be more reasonable than the sys-
tematic addition of olanzapine and may help improve the
efficiency of these antiemetic treatments.

Our study has some limitations, because it was a retro-
spective study with a small sample size, and patients were
selected without randomization.

Conclusion

Our study showed that the addition of olanzapine to a stand-
ard prevention protocol in patients who lack CINV control
can significantly improve the prevention of CINV with a
highly acceptable risk-to-benefit ratio. Although the role
of olanzapine in the prevention of CINV is currently under
discussion, our study supported this original strategy for
antiemetic treatment. Large-scale prospective and compara-
tive studies could help to confirm our observations.
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