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Abstract
Olanzapine is an atypical antipsychotic that has shown efficacy for the treatment of nausea, anxiety, and insomnia. This study was
conducted to evaluate the efficacy of olanzapine (5mg) combined with 5-HT3 receptor antagonists and dexamethasone for the
prevention of chemotherapy-induced nausea and vomiting (CINV) in lung patients receiving cisplatin-based (25mg/m2 d1-3) highly
emetogenic chemotherapy (HEC).
Olanzapine (5mg) was administered a day prior to cisplatin administration and continued on days 1 to 5. We evaluated complete

response (CR) rate and rates of no nausea and no vomiting in 3 periods. In addition, Self-Rating Anxiety Scale (SAS), Self-rating
Depression Scale (SDS), and The Functional Living Index-Emesis (FLIE) questionnaire were also assessed.
A total of 40 lung cancer patients were included. CR for acute, delayed, and over all phases were 82.5%, 75.0%, and 70.0%,

respectively. The rate of no nausea in the acute phase was 70.0% and 62.5% in delayed phase. The rate of no vomiting in the acute
phase was 85.0%, and 77.5% in delayed phase. The rate of no nausea and no vomiting in the overall phase were 57.5% and 75.0%,
respectively. The median SAS and SDS score were 37.9 and 41.6 in pre-chemotherapy, respectively. Up to day 6 after
chemotherapy treatment, the median SAS and SDS score were 36.9 and 42.0, respectively. The median FLIE score was 111.7. The
main side effects were grade 1 somnolence (35.0%) and mild constipation (52.5%).
Around 5mg olanzapine may be used as a potential, safe, and cost-beneficial alternative to prevent nausea and vomiting for HEC,

particular for multiday chemotherapy regimen.

Abbreviations: 5-HT3 = 5-hydroxytryptamine type 3, CINV = chemotherapy-induced nausea and vomiting, DEX =
dexamethasone, ECOG= Eastern Cooperative Oncology Group, FDA = Food and Drug Administration, FLIE = The Functional Living
Index-Emesis, HEC = highly emetogenic chemotherapy, NK1 = neurokinin-1, PAL= palonosetron, SAS= Self-Rating Anxiety Scale,
SDS = Self-rating Depression Scale.
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1. Introduction

Lung cancer is one of the most common types of malignant
tumor.[1] In the past decades, advances in molecular analysis and
the development of targeted therapies have changed the treatment
and the survival for lung cancer. Even so, part of lung cancer
patients is without driver genes, chemotherapy remains the most
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important approach. The side effects of chemotherapy are more
severe than targeted drugs. Chemotherapy-induced nausea and
vomiting (CINV) is frequent; and without proper antiemetic
treatment, the incidence of CINV could be 70% to 80%.[2] Three
international guidelines[3–5] have recommend combinations of 5-
hydroxytryptamine type 3 (5-HT3) receptor antagonists, dexa-
methasone, and neurokinin-1 (NK1) receptor antagonists to
prevent CINV in patients receiving highly emetogenic chemo-
therapy. However, nausea remains a major problem for many
patients.
Olanzapine is an atypical antipsychotic drug and antagonizes

multiple neuronal receptors including dopamine (D1, D2, D4),
serotonin (5HT2A, 5HT2C, 5HT3), histamine (H1) alpha1-
adrenergic receptors; acetylcholine at muscarinic receptors that
has been approved by the Food and Drug Administration (FDA)
for the treatment of psychotic disorders.[6,7] Side effects include
mild short-term sedation, weight gain, and an increased risk of
hyperglycemia.[8–11] Olanzapine may have correlation with
nausea and vomiting and it might have clinically significant in
antiemetic effect. Nowadays, there have some researches to
explore the activity of olanzapine on CINV, particularly in the
delayed phase.[12–17] There are some reports to compare the
efficacy of 10mg olanzapine versus aprepitant, each combining
with palonosetron (PAL) and dexamethasone (DEX), in the
prevention of CINV in patients receiving HEC and results
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showed olanzapine combining with DEX and PAL was very
effective at controlling CINV.
Due to a study that suggested use 5mg olanzapine for the

prevention of CINV because there can be a possible potential for
decreasing side effects.[13] Another research, a double-blind
randomized phase II study of olanzapine 10mg versus 5mg for
emesis induced by highly emetogenic chemotherapy (HEC)
completed.[18] They conducted the study to base on olanzapine
in combination with standard antiemetic treatment (aprepitant,
palonosetron, and dexamethasone). Therefore, we explore the
efficacy and safety of the dose of 5mg olanzapine with
palonosetron and dexamethasone for the prevention of HEC in
lung cancer patients. In addition, anxiety and dressed symptoms
were assessed by the Zung Self-Rating Anxiety Scale (SAS)[19] and
the Zung Self-rating Depression Scale (SDS).[20] SAS and SDS are
commonly used assessment tools in China with good validity and
reliability.[21,22] The current researches have no analysis with the
relationshipbetweenCINVanddepressionandanxiety.This study
aims to explore the associations of CINV with depressive and
anxiety symptoms, whether olanzapine could mediate the effect of
the psychological stress on depressive and anxiety.
2. Material and methods

The research was conducted between April 2016 and April 2017
at Zhejiang Cancer Hospital. The subject sample consisted of
chemotherapy-naïve patients with lung cancer including non-
small cell lung cancer and small cell lung cancer receiving
chemotherapy with highly emetogenic chemotherapy (HEC)
containing cisplatin at a dose of 25mg/m2 d1-3. The enrollment
eligibility criteria of patients were as follows: aged 20 to 75 years;
an Eastern Cooperative Oncology Group (ECOG) performance
status score of 0 to 1; bone marrow activity met the criteria for
starting administration of chemotherapy; liver and renal function
met the criteria for starting administration of chemotherapy; and
provided written and informed consent. The exclusion criteria of
patients were as follows: had previously received chemotherapy;
were receiving chemotherapy in combination with radiation
therapy; had diabetes; had creatine phosphokinase �1.5mg/dL;
had emetic episodes requiring administration of antiemetics the
day prior to chemotherapy; had psychiatric disorders; had a
family history of neuroleptic malignant syndrome; had active
infection; and had gastrointestinal obstruction or narrow-angle
glaucoma; has symptomatic brain metastases or requiring
anticonvulsant medication; had history of hypersensitivity or
allergy to the study drugs or similar compounds. Also excluded
were women who were pregnant, were hoping to become
pregnant, and were breastfeeding.
2.1. Ethics approval and consent to participate

This study received ethical approval from Zhejiang Cancer
Hospital. The ethical approval was obtained from an institution-
al ethics committee within the Zhejiang Cancer Hospital. Written
informed consent was obtained from all individual participants
included in the study.
2.2. Antiemetic treatment

All patients who enrolled in this trial were administered double
therapy and olanzapine. 5-HT3 RA was administered in
accordance with recommendations in National Comprehensive
Cancer Network (NCCN).[23] Ondansetron was administered
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intravenously on day 1 to 3 at a dose of 8mg twice daily, 30 to 60
minutes prior to cisplatin administration. Dexamethasone was
intravenously administered 30 to 60minutes prior to cisplatin
administration at a dose of 5mg on day 1 to 3 and then
intravenously administered at a dose of 5mg on days 4 to 5.
Olanzapine was orally administered at a dose of 5mg on days 0 to
5 (before chemotherapy) at bedtime. Metoclopramide was used
as rescue therapy for breakthrough emesis. The decision to use
rescue therapy was made by each individual patient.
2.3. Evaluation of parameters

The enrolled patients were hospitalized for the treatment from the
day prior to and up to day 6 of chemotherapy. We recorded
medical information on each patient at the time of hospitaliza-
tion. Patients were given a self-recorded symptom diary to record
their symptoms over the 5 day period. The 24-hour period after
cisplatin administration was considered as day1, and each
subsequent 24-hour period was counted as 1 day. Patients
recorded their degree of nausea, the presence/absence of vomiting
or retching, the presence/absence of rescue therapy, and adverse
events in the symptom diary every 24hours for the 120hours
period after cisplatin administration. The degree of nausea was
evaluated by the individual patients using an 11-point (0–10)
numeric rating scale (NRS). The acute phase was defined as 0 to
24hours after cisplatin administration, the delayed phase was 25
to 120hours after cisplatin administration, and the overall phase
was 0 to 120hours after cisplatin administration.
The primary endpoint was complete response (no vomiting and

no rescue therapy) rate. The secondary endpoint was rate of
patients with no nausea, and adverse events in the 3 phases.
Safety including adverse events and laboratory tests were
evaluated using the Common Terminology Criteria for Adverse
Events (CTCAE Version 4.0). These endpoints were evaluated
during the first cycle of chemotherapy.
All patients were asked to complete the Functional Living

Index-Emesis (FLIE), a self-administered questionnaire used to
evaluate the impact of CINV on patients’ daily lives. The FLIE-
item score was assessed at the morning of day 6 postchemo-
therapy. No or minimal impact on daily life (NIDL) was defined
as an average FLIE item score of more than 108.
Anxiety symptoms were assessed with the Zung Self-Rating

Anxiety Scale (SAS). The SAS scale consists of 20 items, and each
item is answered on a 4-point Likert-type scale ranging from
“never” to “always.” Higher score means more serious anxiety
symptoms. Each scale contains 20 items rated on a 4-level Likert
scale (“not at all or just a little of the time, ” “some of the time, ”
“a good part of the time, ” and “most of the time ”). SAS has 15
positive items and 5 negative (i.e., reverse-scored) items; SDS has
10 positive items and 10 negative items. The standardized score is
the total of the raw item scores (score 1–4 for each item) of the 20
items times 1.25, which results in a theoretical range of
standardized scores of 25 to 100. The clinical threshold of
SAS is 50; scores in the 50 to 59, 60 to 69, and 70 to 100 ranges
correspond to mild, moderate and severe anxiety, respectively.
For the SDS, the clinical threshold is 53; scores in the 53 to 62, 63
to 72, and 73 to 100 ranges correspond to mild, moderate, and
severe depression, respectively.
2.4. Statistical analysis

Statistical analysis was performed using SPSS version 19.0
software. Descriptive statistics were used to summarize patient



Table 1

Patient characteristics.

Characteristic Number Percentage

Age, years
Median (range) 58 (38–71)

Gender
Male 34 85.0%
Female 6 15.0%

Type of lung cancer
NSCLC 29 72.5%
SCLC 11 27.5%

Stage
IV 21 52.5%
III 14 35.0%
II 3 7.5%
I 2 5.0%

ECOG PS
0 28 70.0%
1 12 30.0%

Chemotherapy
Cisplatin/pemetrexed 11 27.5%
Cisplatin/gemcitabine 13 32.5%
Cisplatin/docetaxel 3 7.5%
Cisplatin/etoposide 12 30.0%
Cisplatin/irinotecan 1 2.5%

ECOG=Eastern Cooperative Oncology Group; NSCLC=non small cell lung cancer; PS=performance
status; SCLC= small cell lung cancer.

Table 3

Outcomes of complete response.

Complete Response Number Percentage

0–24 hours after chemotherapy
No 7 17.5%
Yes 33 82.5%

25–120 hours after chemotherapy
No 10 25.0%
Yes 30 75.0%

0–120 hours after chemotherapy
No 12 30.0%
Yes 28 70.0%
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demographics in FLIE data analysis. One-sample (paired) t-test
was used to compare the SAS and SDS scores before and after
treatment for each group. And a P value of< .05 was considered
statistically significant.
3. Results

3.1. Patient characteristics

A total of 40 patients from our hospital were collected between
April 2016 and April 2017. Patient characteristics are shown in
Table 1. Median age was 58 years. The percentages of males and
females were 85.0% and 15.0%, respectively. Around 29
patients were nonsmall cell lung cancer and 11 were small cell
lung cancer.
Table 2

Outcomes of no nausea and no vomiting.

Variable Number Percentage

0–24 hours after chemotherapy
No nausea 28 70.0%
Nausea 12 30.0%
No vomiting 34 85.0%
Vomiting 6 15.0%

25–120 hours after chemotherapy
No nausea 25 62.5%
Nausea 15 37.5%
No vomiting 31 77.5%
vomiting 9 22.5%

0–120 hours after chemotherapy
No nausea 23 57.5%
Nausea 17 42.5%
No vomiting 29 72.5%
Vomiting 11 27.5%
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3.2. Effects

The effects of 3 drug combination are shown in Table 2. The rate
of no nausea in the acute phase was 70.0% (28/40), and 62.5%
(25/40) in delayed phase. Grade I of nausea in the acute phase was
75.0% (9/12) and not affect appetite. Grade I of nausea in the
delayed phase was 86.7% (13/15). The rate of no vomiting in the
acute phase was 85.0%, and 77.5% in delayed phase. And the
rate of no nausea and no vomiting in the overall phase were
57.5% and 75.0%, respectively. The complete response rate was
showed in Table 3. For the acute, delayed, and overall phases, the
complete control rates were 82.5, 75.0, and 70.0%, respectively.
Rescue therapy was administered for one patient on day 1 and
one patient on day 5.
3.3. The assessment of anxiety and depression

As shown in Table 4, for all patients, the median SAS score and
SDS were 37.9 and 41.6 in pre-chemotherapy, respectively. Also
2 patients were defined as mid anxiety (SAS score ≥50). Two
patients were mild depression and one was moderate depression.
Up to day 6 after chemotherapy treatment, all patients also
evaluated their moods. In addition, the median SAS score and
SDS were 36.9 and 42.0, respectively. There were no significant
reductions or increase in the anxiety and depressive symptoms in
prior to chemotherapy treatment and up to day 6 groups. In
addition, we analyzed subgroup of no CR patients (n=12). The
median SAS score and SDS were 39.1 and 42.5 in prechemo-
therapy group. Also one patient was mid anxiety and one patient
was moderate depression. Up to day 6 after chemotherapy
treatment, the median SAS score and SDS were 37.6 and 44.7,
respectively. Then, one patient was mild anxiety. One patient was
mild depression and the SDS score of moderate depression from
68 to 51.

3.4. The assessment of FLIE

Results from all items of the FLIE obtained on day 6 are
summarized in Table 5. On day 6 postchemotherapy, the median
total FLIE score was 111.7. And, 67.5% of all patients reported
that CINV had no or minimal impact on their daily life (NIDL)
(total FLIE score>108). Among all patients, the median FLIE
nausea domain score was 55.1, whereas the median FLIE
vomiting domain score was 56.6. In addition, we analyzed the
FLIE score of CR patients and no CR patients. In the group of CR
patients, the median total FLIE score was 115.2. Also, 84.0%
patients reported that CINV hadNIDL. However, in the group of
no CR patients, the median total FLIE score was 102.6. Then,
40.0% patients reported that CINV had NIDL. The median FLIE

http://www.md-journal.com


Table 4

Comparison of SAS and SDS scores before and after chemotherapy.

All patients (n=40) No CR patients (n=12)

SAS score SDS score SAS score SDS score

Prior to chemotherapy (sd) 37.9 (6.5) 41.6 (9.4) 39.1 (7.5) 42.5 (10.8)
Up to day 6 chemotherapy (sd) 36.9 (8.1) 42.0 (9.5) 37.6 (8.3) 44.7 (9.2)
Difference mean (sd) 1.0 (5.3) �0.4 (6.0) 1.5 (2.5) �2.2 (8.5)
Paired t-test 1.21 �0.43 2.09 �0.86
P .235 .672 .064 .409

CR= complete response, SAS=Self-Rating Anxiety Scale, SDS=Self-rating Depression Scale.

Table 5

FLIE questionnaire on day 6 postchemotherapy.

All patients (n=40) CR patients (n=28) No CR patients (n=12)

FLIE total score 111.7 115.2 102.6
FLIE score >108 (%) 70.0% (28/40) 82.1% (23/28) 41.7% (5/12)
Nausea domain total score 55.1 50.6 56.8
Vomiting domain total score 56.6 52.0 58.3

CR= complete response, FLIE=The Functional Living Index-Emesis.
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nausea domain score (56.8 vs 50.6) and vomiting domain score
(58.3 vs 52.0) in no CR group were both higher than in the group
of CR patients.
3.5. Safety

During antiemetic treatment, the main adverse effects were mild
somnolence and constipation. Grade 1 somnolence was observed
in 14 patients (35.0%) and no severe to discontinue olanzapine.
Grade 1 and 2 constipation was observed in 21 patients (52.5%)
and they can be controlled with antidiarrhoeal medicines. And
grade 1 dry mouth was in 3 patients (7.5%). The adverse effect of
somnolence was thought to result from olanzapine. No patients
needed to discontinue olanzapine. One patient had postural
hypotension. Blood tests were conducted approximately 7 days
after chemotherapy. We evaluated levels of blood glucose.
Around 5 patients (12.5%) had elevated fasting plasma glucose
and > 7.0mmol/L. There were no other abnormalities observed
in the biochemical profiles. No grade 3 or 4 adverse events were
observed.
4. Discussion

In this study, a satisfactory antiemetic effect was demonstrated
that 5mg olanzapine was administered in combination with
ondansetron and dexamethasone. Our study indicated that 5mg
olanzapine with ondansetron and dexamethasone antiemetic
regimen could reduce chemotherapy-induced nausea and vomit-
ing. In addition, olanzapine as an antipsychotic drug has some
effects of decreasing anxiety and depression.
NCCN recommend patients who receive highly emetogenic

chemotherapy (HEC) regimens should be offered a 3-drug
combination of an NK1 RA, a 5-HT3 RA, and dexametha-
sone.[23] Some studies have indicated that triplet therapy prevent
emesis is about 65% to 80%, with no nausea was approximately
50% to 60%.[28,29] A systematic review reported on olanzapine is
effective and safe for the prevention of CINV.[12] Other some
observational researches have demonstrated that olanzapine
combined with other antiemetic was well effective and tolerated
4

to treat CINV when patients receiving highly emetogenic
chemotherapy regimens.[13,14,24–26] According to a study,
olanzapine could effectively control CINV including acute phase,
delayed and refractory CINV, especially for the delayed phase.[27]

Nowadays, many studies have been conducted to confirm the
effect of 10mg olanzapine combining with the standard
antiemetic regimen. Of course, it also has adverse effects
including somnolence, constipation or blood glucose elevate.
In a study, it conducted a comparison olanzapine at doses
between 2.5 and 10mg had a decrease in nausea and a significant
improvement in quality of life in advanced cancer patients.[30]

However, studies of the dose of 5mg olanzapine are few. The
optimal dose of olanzapine required to control CINV is
controversial.
In our study, 5mg olanzapine combined with ondansetron and

dexamethasone was effective at controlling acute and delayed
CINV. KCOG-G1301[14] conducted to investigate the efficacy
and safety of triplet therapy combined with 5mg olanzapine in
gynecological cancer receiving HEC. CR rate for acute, delayed,
and overall phases were 97.5%, 95.0%, and 92.5%, respectively.
Total control rates were 87.5%, 67.5%, and 67.5%. For adverse
effect of sedation, grade 1 somnolence was observed in 82.5%.
Yanai et al[18] did a double-blind randomized phase II dose-
finding study of olanzapine 10 or 5mg combining with 3-drug
antiemetic regimen for the prophylaxis of emesis induced byHEC
(cisplatin-based). The results showed the CR rate in the delayed
phase was 77.6% in the 10mg group (n=76) and 85.7% in the 5
mg group (n=77). Both doses of 10mg and 5mg olanzapine
provided a significant improvement in delayed emesis. Even so, it
also had some studies to explore olanzapine used as an alternative
to NK-1 receptor antagonist. The cost of using olanzapine is far
less compared to aprepitant with potential benefit. Navari et al[31]

conducted a randomized phase III trial 10mg olanzapine versus
aprepitant for the prevention of CINV. The CR was 97% for the
acute period, 77% for the delayed period, and 77% for the
overall period for 121 patients receiving the olanzapine. CR was
87%, 73%, and 73% for the 3 periods in 120 patients receiving
the aprepitant regimen. Patients without nausea were 87% versus
87% in acute phase, 69% versus 38% in delayed phase, and 69%



Wang et al. Medicine (2018) 97:37 www.md-journal.com
versus 38%overall. In our study, the rate of without nausea in the
acute phase was 70.0%, and 62.5% in delayed phase. The rates
of without vomiting were 85.0% versus 77.5% for the 2 periods.
The CR rate of acute phase was higher than that of delayed phase
in our article. We think it was due to the treatment model of
cisplatin (25mg/m2, d1-3), the dose in first day was lower than
the method of one day treatment (75mg/m2, d1). Furthermore,
dizziness is the most common and cautious toxicity for
olanzapine. Smaller dosage has a lower incidence of sedation
than 10mg standard dose. Therefore, 5mg olanzapine could be
effective and safe in prophylactic setting as a viable alternative to
aprepitant in cisplatin-based CINV in lung cancer, particular for
multiday chemotherapy regimen.
A study[32] indicated that CINV continues to adversely affect

patients’ quality of life (QoL) despite antiemetic therapy and even
in patients who do not experience nausea and vomiting in acute
phase. On day 6 postchemotherapy, the mean total FLIE score
was 105.4; 61.0% patients reported that CINV had no or
minimal impact on their daily life (NIDL) (total FLIE score>108).
In our research, the median total FLIE score was 111.7% and
67.5% patients had NIDL.We further analyzed the FLIE score of
no CR patients. The median total FLIE score was 102.6. Also
40.0% patients had NIDL. We found nausea had a stronger
negative impact on QoL than vomiting. Hence, we considered
olanzapine-based antiemetic use might improve patients’QOL to
some extent.
On the other hand, CINV patients often have anxiety or

depression symptoms. Olanzapine can be considered as an
effective drug to decrease anxiety and depression. There were few
reports to estimate the role of olanzapine to decrease anxiety and
depression in CINV patients. We are the first to assess patients of
anxiety and depression. Nikbakhsh et al[33] used Hospital
Anxiety and Depression Scale (HADS) to evaluated symptom
relief andQOL in gastric cancer patients who received olanzapine
tablets (2.5–10mg/day) a day before chemotherapy. They found
olanzapine could be considered as an effective drug to increase
appetite and decrease anxiety and depression. Nevertheless, there
were no significant reductions or increase in the anxiety and
depressive symptoms in prior to chemotherapy treatment and up
to day 6 groups in our study. In addition, we analyzed subgroup
of no CR patients (n=11). The median SAS score and SDS were
39.1 and 42.5, respectively, in prechemotherapy group. Up to
day 6 after chemotherapy treatment, the median SAS score and
SDS were 37.6 and 44.7, respectively. Although our results were
no significant reductions in the anxiety and depressive symptoms,
we think olanzapine can be considered as a proper drug with
potentially the effect of antianxiety with respect to other
antiemetics.
However, the present study has some limitations. First, the

major limitation of the study is its small sample size and it could
result in statistical bias of assessment of SAS and SDS score.
Second, we evaluated only one dose level of olanzapine and did
not conduct a control group. These issues should be considered in
future clinical trials.
Our study indicated that olanzapine (5mg) combined with a 5-

HT3 RA and dexamethasone may be effective and safe for the
prevention of CINV in lung patients who receiving HEC,
particularly for multiday chemotherapy regimen. The cost of
olanzapine is less compared to aprepitant with potential benefits.
However, further randomized and controlled studies with larger
sample size are required to confirm the efficacy of olanzapine and
its antianxiety and depression.
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