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Abstract

Introduction The antipsychotic drug olanzapine is effective against chemotherapy-induced nausea and targets multiple receptors
known to be involved in the emetic reflex arch. The drug has a mean half-life of 30 h, which allows for a single daily
administration and is therefore of interest in patients with advanced cancer suffering from nausea.

Objectives To investigate the antiemetic effect and tolerability of olanzapine in patients with advanced cancer not receiving
chemotherapy or irradiation.

Methods Patients with advanced cancer (no curable treatment options) with at least “moderate” nausea and/or one emetic
episode within the last 24 h were included if they had not received chemotherapy or irradiation (last 2 weeks) and had no
reversible causes of nausea/vomiting. Patients were administered 10 mg olanzapine daily for 5 days (the first day subcutaneously
and the following 4 days orally). Nausea, vomiting, and adverse effects were assessed daily for 7 days. The primary efficacy
parameter was nausea after 24 h.

Results Forty patients from four centers were included and all evaluable after 24 h. Thirty-six patients experienced some degree
of improvement. The mean two-item N/V score (0—100) at baseline was 66 and improved to 21 and 24 after 24 h and 7 days,
respectively. During the course of the study, the dose of olanzapine was reduced in three patients due to adverse events. Five
patients were withdrawn from the study primarily due to progression of malignant disease or per patient’s request.

Conclusions Olanzapine appears effective and tolerable as an antiemetic in patients with advanced cancer. Future research should
examine a lower dose (5 or 2.5 mg), preferably in a randomized controlled trial.
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Introduction drugs with binding affinity for multiple receptors known
to affect the emetic reflex arch. An example of this is
the antipsychotic agent olanzapine with significant bind-
ing affinity for dopaminergic (D;, D,, D3, D,), seroto-

ninergic (5-HT,,, 5-HT,., 5-HTs, 5-HTg), adrenergic

Patients with advanced cancer often have multiple (or
unknown) causes of nausea and vomiting (N/V) [1],
and it is therefore of interest to focus on antiemetic
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(o¢1), histaminergic (H;), and muscarinic cholinergic
(M, M,, M3, My) receptors [2]. In recent years,
olanzapine has been recommended by evidence-based
guidelines as part of an antiemetic regimen for the pro-
phylaxis of chemotherapy-induced nausea and vomiting
(CINV) [3-5].

In N/V not related to chemotherapy (non-CINV), the
recommendations for prophylaxis and treatment are based
on a lower level of evidence. Current consensus-based
guidelines for advanced cancer conclude that the anti-
emetic of choice is metoclopramide with alternatives be-
ing haloperidol, levomepromazine, and olanzapine [6]. A
number of retrospective studies, case reports, and a small
randomized trial have indicated an antiemetic effect of
olanzapine in patients with advanced cancer, but the level
of evidence is low [7-19].

In patients with advanced cancer, the knowledge of
adverse events regarding olanzapine is sparse. Since
most of the above-mentioned studies are retrospective,
almost no systematic recordings of adverse events have
been published. A Cochrane review compared olanzapine
to other atypical antipsychotics in more than 9000 pa-
tients with a psychiatric diagnosis. Olanzapine induced
a high level of weight gain [20], but the doses used in
the psychiatric setting are usually higher and the duration
of therapy longer compared to olanzapine used as an
antiemetic. In a mixed group of cancer patients with
delirium, olanzapine seemed to induce more sedation
than haloperidol, risperidone, and aripiprazole but lower
rates of extrapyramidal symptoms than haloperidol [21].
A recent Cochrane review suggests that olanzapine prob-
ably increases the risk of fatigue and somnolence in pa-
tients with cancer receiving chemotherapy [22].

The above-mentioned studies on olanzapine in cancer
patients used a tablet-based treatment, but the use of
oral treatments in patients suffering from N/V is sub-
optimal [23]. Olanzapine is available in different admin-
istration forms. The orodispersible tablet has the same
pharmacokinetic properties as the oral tablet [24], and is
therefore to be preferred in patients with nausea and/or
vomiting. The powder for injection of olanzapine has
the same adverse event profile as the oral formulation
[25], and is widely used in Danish palliative care de-
partments as a subcutaneous injection.

The objective of this trial (DANSAC-OPEN) is to investi-
gate the antiemetic use of olanzapine in patients with ad-
vanced cancer not receiving chemotherapy or irradiation.
Specifically, we want to investigate the following:

1. Can olanzapine 10 mg as a single daily dose reduce
patient-reported nausea and/or emesis (a) over 24 h and
(b) over 7 days?

2. The tolerability of olanzapine 10 mg daily for 5 days.
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Methods
Patients

Patients were recruited from participating Danish
Departments of Oncology or Palliative Care Units and
could be recruited from the hospital, hospice, or at
home.

Inclusion criteria were as follows: age > 18 years old, a
diagnosis of advanced cancer defined as a solid tumor without
curable treatment options, life expectancy exceeding 2 weeks,
and one or both of the following: (1) nausea at least
“moderate” within the last 24 h, scored on a 4-graded scale
(none, mild, moderate, or severe) or (2) at least one emetic
episode within the last 24 h.

Exclusion criteria were as follows: contraindications
for olanzapine, cardiovascular disease (other than hyper-
tension), Parkinson’s disease, dementia, epilepsy, symp-
toms of increased intracranial pressure, malignant bowel
obstruction, cognitive impairment or language barrier
that makes the patient unable to complete the question-
naires, surgery to the brain or abdomen within the last
2 weeks, exposure to general anesthesia within the last
4 days, chemotherapy or radiation therapy towards the
brain or abdomen within the last 2 weeks, pregnancy,
and reversible causes of nausea/vomiting as judged by
the treating physician (e.g., hypercalcemia, uremia, hy-
pomagnesemia, newly commenced/changed opioid-thera-
py, other medication with emetic potential).

Study design and management

This was an open-label multicenter study to investigate the
efficacy and tolerability of olanzapine in patients with ad-
vanced cancer not receiving chemotherapy or irradiation.

Data were collected on paper. All data were centrally en-
tered into the online database REDcap, an approved and se-
cure database.

Procedures, data entering, and data processing were
reviewed according to GCP regulations by an indepen-
dent monitoring unit, paid with funds outside of this
study. The monitoring plan included full monitoring of
inclusion criteria and vital parameters for all patients
and full monitoring of all data in one third of the re-
cords. This reflects the standard procedure, where the
sponsor and GCP unit agree on which variable needs
full monitoring while the remaining variables are ran-
domly checked to avoid systematic errors.

Permissions from the Danish Medicines Agency and
the Local Ethics Committee were obtained before initi-
ation of the study. No study procedures were initiated
before a written informed consent had been signed by
the patient.
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Treatment

Immediately following completion of baseline procedures, the
patients received 10 mg olanzapine as a subcutaneous injec-
tion. All other prophylactic antiemetics were stopped, but the
patient could receive rescue antiemetics. Twenty-four hours
following the injection of olanzapine, the patient was evaluat-
ed by study staff either by phone or in person and continued
on an oral dose of 10 mg olanzapine before bedtime for the
following 4 days. However, in case of adverse events, a dose
reduction to 5 mg was allowed. If the patient required a dose
reduction, olanzapine could be administered as a tablet or an
orodispersible tablet at night for the remaining of the 4 days.

Clinical assessment

Follow-up time was 7 days, and efficacy parameters included a
daily patient diary and an extended version of the EORTC
QLQ-C15-PAL questionnaire [26] completed at baseline,
24 h following the injection (selected items only), and after
7 days (Fig. 1).

The patient diary included the following assessments:
(a) number of emetic episodes, (b) time to the first emetic
episode, (c) degree of nausea (recorded on a 4-graded
scale (“none,” “mild,” “moderate,” or “severe”)), (d) use
of rescue antiemetics, and (e) compliance regarding study
medication. An emetic episode was defined as a vomit or
dry retch.

The EORTC QLQ-C15-PAL questionnaire was extend-
ed with the addition of five items regarding nausea/
vomiting from the validated EORTC item bank [27].
The added items were as follows (during the past week):
(1) Have you vomited? (2) Has nausea or vomiting inter-
fered with your ability to enjoy life? (3) Have you eaten
less because of nausea or vomiting? (4) Has nausea or
vomiting interfered with your physical activities like tak-
ing a walk? (5) Has nausea or vomiting interfered with
your sleep? When reporting on the selected N/V items
24 h following the injection, all items were initiated with
“During the past 24 hours (following the injection): Have
you ....” The items were selected to measure both a
higher and lower degree of nausea/vomiting than the orig-
inal nausea item, allowing a more precise measurement of
N/V using the derived “two-item N/V score” (as in
EORTC QLQ-C30) or the “multi-item N/V score.” The
two-item N/V score has a range of 0—100, where 100 =
worst outcome. The items selected from the item bank for
this study were scored using a 7 score where the European
Norm is 50 and SD =10, and yielded a range of 48—103
for the multi-item N/V score, where 48 =a patient
responding “none” to all N/V items and 103 =a patient
responding “very much” to all N/V items.

Adverse events were recorded in accordance with the
CTC-AE version 4.0 guidelines. Primary adverse events
recorded were (a) fatigue, (b) sedation, (c) dizziness, (d)
extrapyramidal symptoms, (e) constipation, (f) hypoten-
sion, and (g) seizures.

Fig. 1 The patient flow (
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Objectives and statistical analysis
Primary objective:

* Change in nausea score recorded on the diary at baseline
and 24 h following injection of 10 mg olanzapine.
Presented in a contingency table and tested for symmetry
using an exact marginal homogeneity test.

Secondary objectives:

*  The two-item N/V score and multi-item N/V score from
the extended EORTC questionnaire recorded at baseline,
24 h after injection, and after 7 days, tested for significant
differences using a Wilcoxon signed-rank test.

* The number of emetic episodes tested for significant dif-
ferences between baseline and 24 h following injection
using Wilcoxon’s signed-rank test.

* Adverse events recorded at baseline, 24 h after injection,
and at 7 days tested for significant changes using an exact
marginal homogeneity test.

The threshold for a significant p value is 0.05 in all
analyses.

Results

From August 2016 to August 2018, 40 patients from four
centers were included.

No patients were lost to follow-up within the first 24 h,
meaning that all 40 patients are included in the analysis of
the primary parameter (effect on nausea and/or vomiting with-
in the first 24 h). Patient baseline characteristics are shown in
Table 1 and patient flow is shown in Fig. 1.

Efficacy

Nausea Thirty-five of 40 patients experienced an improve-
ment in nausea and five patients reported the same degree of
nausea after 24 h (p <0.001) (Table 2).

Emesis Nineteen patients reported one or more emetic epi-
sodes at baseline with seven patients reporting a single emetic
episode and 12 reporting more than one at baseline (Fig. 2).
Twenty-four hours following injection of olanzapine, 29 pa-
tients had not experienced any emetic episodes while three
patients reported a single episode and five patients reported
more than one emetic episode (p =0.003). In three patients,
there were no records on emetic episodes after 24 h.

The two-item N/V score had a mean of 66 at baseline, 21 at
24 h, and 24 at 7 days respectively (Fig. 3). This is statistically
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Table 1  Patient characteristics at baseline
n (%)
Number of patients 40
Female 22 (55)
Male 18 (45)
Age (median, range) 67 (37-88)
Cancer diagnosis
Gastrointestinal 9 (23)
Pancreatic 8 (21)
Lung 6 (15)
Breast 6 (15)
Prostate 2(5)
Stomach 2(5)
Urinary 2(5)
Gynecologic 2(5)
Other 3(8)
Antiemetics*
Metoclopramide 13 (33)
Ondansetron 11 (28)
Domperidone 10 (26)
Haloperidol 6 (15)
Corticosteroids 4 (10)
Cannabinoids 1(3)
None 5(13)

* Antiemetics used within the last 24 h before inclusion in the study. Some
patients used more than one drug

significant comparing baseline to day 1 (p <0.001) and day 7
(p<0.001).

The multi-item N/V score had a mean of 85 at baseline and
61 at 24 h and 64 at 7 days respectively. This is statistically
significant comparing baseline to day 1 (»p <0.001) and day 7
(p<0.001).

Antiemetics At baseline, 35 of 40 patients had received anti-
emetic treatment within the previous 24 h, some with more
than one drug. The most commonly used treatments included
metoclopramide, ondansetron, and domperidone (Table 1). In

Table 2 The degree of nausea recorded at baseline and 24 h after the
injection of olanzapine (italic, improvement; bold, worsening)

After 24 h
At baseline None Mild Moderate Severe Total
None 0 0 0 0
Mild 1 0 0
Moderate 10 11 3 0 24
Severe 6 3 4 1 14
Total 17 15 7 1 40
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Fig. 2 The number of emetic a
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the 24 h following the first dose of olanzapine, 10 patients
needed rescue antiemetics.

Tolerability

A total of 15 patients had some degree of worsening in
regard to fatigue, dizziness, and/or sedation when compar-
ing baseline and 24 h after the injection of olanzapine
(Table 3). Three patients had a worse degree of all three
adverse events, one of whom was withdrawn from the
study due to these symptoms. Two patients had both fa-
tigue and sedation while the remaining 10 patients report-
ed a single symptom. No adverse events were statistically
significant different at baseline and after 24 h. No patients
reported hypotension, constipation, or seizures. One pa-
tient, who had suffered from episodes of tremor in one

0

1 2-5 >5

Number of emetic episodes 24 hours after olanzapine

hand during the last 6 months, developed such an episode
day 6, subsiding without any intervention. During the
course of the study, three patients were reduced in dose
of olanzapine due to adverse events, one after 24 h and
two during day 2. Five patients were discontinued in the
study. One patient was discontinued due to malignant
bowel obstruction possibly aggravated by the use of
olanzapine. One died during the study due to progression
in the malignant disease, and the remaining three patients
were discontinued due to progression in the malignant
disease or by patient’s request (Fig. 1).

At 7 days, eight, two, and six patients reported a lower
degree of fatigue, dizziness, and sedation respectively while
zero, four, and two reported a higher degree. The occurrence
of these symptoms was not significantly different at baseline
and day 7.
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Discussion

This open study appears to be the first prospective study to
investigate the efficacy and tolerability of olanzapine within
this patient group since the pilot study by Passik et al. in 2002
[28]. Our results indicate that olanzapine is an effective and
tolerable antiemetic in patients with advanced cancer not

Table 3 The degree of adverse events recorded at baseline and 24 h
after the injection of olanzapine (italic, improvement; bold, worsening)

Fatigue After 24 h
At baseline None Mild Moderate Severe Total
None 0 1 1 0 2
Mild 1 8 4 0 13
Moderate 0 0 11 2 13
Severe 0 0 4 8 12
Total 1 9 20 10 40

Sedation After 24 h
At baseline None Mild Moderate Severe Total
None 17 3 1 1 22
Mild 3 9 2 0 14
Moderate 1 1 2 0 4
Severe 0 0 0 0 0
Total 21 13 5 1 40

Dizziness After 24 h
At baseline None Mild Moderate Severe Total
None 13 3 2 0 18
Mild 2 15 3 0 20
Moderate 0 0 2 0 2
Severe 0 0 0 0 0
Total 15 18 7 0 40

Fatigue p = 0.18, sedation p = 0.74, dizziness p = 0.08

@ Springer

receiving chemotherapy or irradiation. This finding seems to
be in agreement with the limited number of case reports and
retrospective studies previously published [8—18].

Though adverse events did not meet statistically significant
levels, we noticed a pattern with some patients experiencing
fatigue, sedation, and dizziness following the subcutaneous
injection of olanzapine 10 mg. This mode of administration
has been tested in patients with advanced cancer once before
[25] and four of 24 included patients experienced some degree
of systematic adverse events (hypotension, paradoxical agita-
tion, seizure, and diabetes insipidus). Since our patients did
not report the same levels of adverse events after changing to
the oral formulation, we speculate that this could be due to the
following: (a) the injection is the first dose of olanzapine and
the tolerability might improve with subsequent doses, (b) the
subcutaneous injection causes on average a 5 times higher
peak concentration than the equivalent oral dose [29] possibly
resulting in more adverse events, and (c) the injection is ad-
ministered during the day while the oral tablet is administered
before bedtime, which may decrease the severity and frequen-
cy of some adverse events. Further investigation into the dif-
ference between modes of administration is needed since no
further conclusions can be drawn from our results.

The dose of olanzapine chosen for this study is in the
higher end when comparing to former publications in this
patient group [8—18]. When looking at CINV studies, small-
dose effect studies of questionable quality have demonstrated
no dose effect on neither efficacy nor tolerability of olanzapine
in doses ranging from 2.5-10 mg [30, 31]. In a review of
studies of olanzapine in CINV, 811 patients were included,
all received 10 mg olanzapine daily for up to 5 days. The
authors concluded that the use of olanzapine was associated
with significant improvements in CINV prevention and no
significant safety concerns could be found following this
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short-term administration [32]. Another review questioned
this conclusion, claiming that evidence is too low to conclude
anything [23]. Two patients in our study were reduced in dose
to 5 mg with continuous and unaltered effect, but no conclu-
sions can be drawn from this and further research into the most
appropriate dose of olanzapine is needed.

Thirty-five of 40 patients had received antiemetic treatment
within the last 24 h before inclusion but still reported at least
moderate nausea and/or at least one emetic episode. All of the
five patients without previous antiemetic treatment reported
an effect of olanzapine 24 h after the first dose, and 31 of 35
patients (89%) with no or insufficient effect of previous anti-
emetic treatment experienced an effect of olanzapine.

Strengths and limitations of the study

The inclusion of 40 patients is an improvement in sample size
compared to other studies within this field. The use of both a
validated diary and a validated quality-of-life questionnaire
makes comparisons to other studies possible. The nausea
question and addition of five N/V items from the EORTC item
bank along with the nausea score from the diary leave us with
a fine-tuned and clinical relevant measurement tool. We in-
cluded patients from multiple study sites and from hospital,
hospices, or at home, representing the clinical everyday life of
this patient group.

The open and uncontrolled design of this trial imposes
some limitations in concluding on our objectives. We know
that the lack of a control group includes a risk of overestima-
tion both in regard to effect and level of adverse events. Even
considering this, we find that the results are so convincing (all
in favor of an effect of olanzapine) that we conclude that short-
term use of olanzapine is effective in this patient group.

We used inclusion and exclusion criteria yielding a highly
selected patient population and some difficulty in recruitment.
Danish patients are generally undergoing active oncologic
treatment very close to end of life and it was difficult finding
patients both being 2 weeks from the last active treatment and
still with a life expectancy exceeding 2 weeks. Also the fact
that patients had to report at least moderate nausea and/or at
least one emetic episode within the last 24 h with no reversible
causes (no bowel obstruction, no increased brain pressure, no
hepatic or renal failure, no newly commenced or changed
opioid treatment, or other emetic drugs) limited the number
ofeligible patients. Finally, some patients were unable to fill in
the study forms.

Conclusions/perspectives

The aim of this open-label study was to expand our knowl-
edge regarding treatment of nausea and/or vomiting in patients
with advanced cancer by investigating the efficacy and

tolerability of olanzapine. Our results indicate that short-term
use of olanzapine is both effective and tolerable.

Based on the findings of this study, olanzapine can be con-
sidered a reasonable option for the short-term management of
nausea and/or vomiting in patients with advanced cancer. The
use of olanzapine for a longer duration needs further investi-
gation. Future research should also include a randomized con-
trolled trial with olanzapine 5 mg and olanzapine 10 mg com-
pared to placebo and a trial comparing the lowest effective
dose of olanzapine with metoclopramide or haloperidol.
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