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Purpose Chemotherapy-induced nausea and vomiting (CINV) is a distressing adverse effect.
Neurokinin-1 receptor antagonist (NK1RA)-containing regimens are the standard regimens for
CINV prophylaxis in patients with cancer receiving highly or moderately emetogenic chemother-
apy (HEC or MEC). NK1RA agents are expensive and were not registered in Sudan. Recently, reg-
imens containing olanzapine, the available and affordable medication in Sudan, were introduced
as another option. This study aimed to compare the efficacy of an olanzapine-containing regimen
with the antiemetic regimen that was currently used in our institute for CINV prophylaxis in HEC/
MEC settings.

Patients and Methods The study prospectively compared an olanzapine-containing regimen (acute
phase: olanzapine, ondansetron, dexamethasone; delayed phase: olanzapine, ondansetron) with
an ondansetron/dexamethasone regimen (acute phase: ondansetron, dexamethasone; delayed
phase: ondansetron) in adult patients with cancer receiving HEC or MEC. The study outcomes were
complete response (CR; no emesis and no rescue medications) and nausea control (no nausea),
which were assessed in the acute (0 to 24 hours), delayed (24 to 120 hours), and overall (0 to
120 hours) phases.

Results The study included 131 patients (olanzapine-containing: 50 patients; ondansetron/dexa-
methasone: 81 patients). CR and nausea control were higher in the olanzapine-containing than
in the ondansetron/dexamethasone regimen (CR: acute phase, 86% v 71.6%; P = .086; delayed
phase, 72% v 30.9%; P < .001; overall phase, 66% v 25.9%; P < .001; nausea control: acute
phase, 86% v 74.1%; P = .127; delayed phase, 76% v 34.6%; P < .001; overall phase, 72% v
29.6%; P < .001). The major toxicity of olanzapine was grade 1 and 2 sedation or drowsiness
(25 patients).

Conclusion An olanzapine-containing regimen has better efficacy for prevention of CINV in the
HEC/MEC setting. Oncologists working in a limited-resource setting should be familiar with olan-
zapine-containing regimens, because NK1RA agents are not affordable and not easily available.

© 2018 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION These receptors are the targets for many anti-
emetic agents used for the prevention of CINV,
such as 5-HT3 receptor antagonist (5-HT3RA;
eg, ondansetron), NK-1 receptor antagonist
(NK1RA; eg, aprepitant), and dopamine recep-

tor antagonists (eg, metoclopramide).®

Chemotherapy-induced nausea and vomiting
(CINV) remains a common and serious adverse
effect. It is associated with a significant negative
impact on quality of life and leads to decreased
tolerability to subsequent chemotherapy cycles,
changes in treatment plan, treatment failure,

: The emetogenic potential of a particular che-
and increased use of health care resources.'’

motherapeutic agent is the main risk factor

Many neurotransmitters and their receptors are
involved in CINV, with serotonin (5-hydroxy-
tryptamine 3 [5-HT3]), neurokinin-1 (NK-1),
and dopamine being the most important ones.

© 2018 hy American Society of Clinical Oncology

that increases incidence and severity of CINV,
among others.!®!! Many guidelines for preven-
tion of CINV have been developed by the Amer-
ican Society of Clinical Oncology (ASCO),213
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the National Comprehensive Cancer Network
(NCCN),!® the European Society of Medical
Oncology, and the Multinational Association of
Supportive Care in Cancer.'* For prophylaxis of
CINV in patients receiving highly emetogenic
chemotherapy (HEC) and moderately emeto-
genic chemotherapy (MEC), these guidelines
recommend NK1RA-containing regimens (acute
phase: a NKIRA, a 5-HT3RA, and dexameth-
asone; delayed phase: aprepitant and dexa-
methasone).!%1>1* Although NK1RA-containing
regimens significantly improve the control of
acute and delayed emesis in patients receiving
HEC and MEC,'® these regimens are underused
in resource-limited settings because of the
unavailability and high cost of NK1RA agents.'®

NCCN guideline version 2.2016 recommended
an olanzapine-containing regimen (acute phase:
olanzapine, palonosetron, and dexamethasone;
delayed phase: olanzapine) as a less costly alter-
native for prevention of CINV in patients receiving
HEC and MEC regimens.!” Olanzapine is an atyp-
ical antipsychotic with potential antiemetic effect
gained through its antagonist activity at multiple
receptor types involved in CINV, including sero-
tonin (5-HT 2a, 5-HT 2c, 5-HT 3, and 5-HT6),
dopamine (D1, D2, D3, and D4), muscarinic ace-
tylcholine, and histamine (H1) receptors.

To optimize prevention and management of CINV
in patients with cancer in limited-income coun-
tries, regional guidelines should take into account
limited health resources, clinical practice, and
treatment availability and affordability. In Sudan,
at public hospitals, patients with cancer receive
free treatment, including chemotherapy and anti-
emetic drugs. The combination of ondansetron
and dexamethasone was the most commonly
used regimen for prophylaxis of CINV in HEC/MEC
settings, because none of the NK1RA or other
5-HTRA agents were registered in Sudan, and
this resulted in suboptimal control of CINV, espe-
cially in the setting of HEC.*® This study aimed to
compare the efficacy of an olanzapine-containing
regimen with the antiemetic regimen that was
currently used in our institute for prophylaxis of
CINV in patients receiving HEC or MEC regimens.

PATIENTS AND METHODS
Inclusion and Exclusion Criteria
This was a prospective comparative study con-

ducted at the Department of Oncology at the
National Cancer Institute, University of Gezira

(NCI-UG) in central Sudan during the period
from January 25 to March 15, 2017. This study
included all adult patients with cancer (age > 16
years) who received any cycle of intravenous (IV)
HEC or MEC regimens in an outpatient setting.
Exclusion criteria were upper Gl malignancies,
pregnancy, patients receiving multiday IV che-
motherapy regimens in the wards, and patients
receiving herbal antiemetics.

Ethical Approval

Ethical approval was obtained from the ethical
committee of Gezira University—Faculty of Med-
icine. An informed verbal consent was obtained
from each participant. The interviewer explained
the aims and objectives of the study and its
potential value.

Study Design

In the NCI-UG, the registry office usually assigns
all patients with cancer, on their first day of
admission, to be treated in one of the four treat-
ment units. In this prospective comparative
study, patients treated in two treatment units
were assigned to receive a regimen containing
10 mg/d of oral olanzapine daily from day 1 to 4
(HEC) or day 1 to 3 (MEC). Patients treated in the
other two treatment units did not receive olan-
zapine (non-olanzapine-containing regimen). All
patients in the two groups received the current
NCI-UG prophylactic antiemetic regimen, con-
sisting of ondansetron and dexamethasone in
the following dosage and schedule: acute phase:
ondansetron 8 to 16 mg IV and dexamethasone
81to 16 mg IV on day 1, 30 to 60 minutes before
chemotherapy; delayed phase: ondansetron
8 mg by mouth twice a day for 5 days.

The emetic risk of each chemotherapy agent was
determined according to the classification of the
NCCN guideline version 2.2016."7 Emetic risk
of the chemotherapy regimen was determined
based on the agent with the highest emetic risk.

Study Outcomes

Emesis control or complete response (CR;
defined as no nausea and no vomiting and no
use of rescue antiemetic medication) was the
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Patients with cancer admitted to National Cancer Institute, University
of Gezira outpatient chemotherapy administration clinic between
January 25 and March 15, 2017
(N = 260)
. Excluded (n =69)
Receiving L .
IV chemotherapy regimens Pedle}tr_lc patlen_ts (n=51)
(n=191) Receiving multiday (n=18)
IV chemotherapy
Excluded (n =60)
Receiving minimal (n = 36)
Included: or low emetic risk
receiving high or chemotherapy
moderate emetic risk regimens
chemotherapy Lost to follow-up (n=21)
regimens Refused inclusion in (n=3)
(n=131) the study
Did not take (n=1)
prophylactic antiemetics
Received Received non-olanzapine
olanzapine-containing regimen -containing regimen
(n = 50) (n=81)

Fig 1. Study popula-
tion. 1V, intravenous.

primary outcome. Nausea control (defined as
no nausea) was the secondary outcome. These
outcomes were analyzed in the acute phase
(0 to 24 hours after chemotherapy), delayed
phase (24 to 120 hours after chemotherapy), and
overall phase (0 to 120 hours after chemother-
apy). The percentages of CR and nausea control
in the acute, delayed, and overall phases were
compared between the two treatment groups.
Olanzapine toxicity was another outcome.

Data Collection

A data collection form was designed to include
patients’ demographic and clinical character-
istics, diagnosis, chemotherapy regimen, risk
of chemotherapy, prophylactic antiemetic reg-
imens, and study outcomes. These data were
extracted from patients’ files and through patient
direct and telephone interviews.

Patient Follow-Up and Assessment Procedure

To assess the study outcomes, patients were fol-
lowed up by telephone interview daily from day 1
through 5. Patients were followed up during only
one chemotherapy cycle. The interviewer asked

the patient and recorded the study outcomes and
any episodes of nausea or vomiting, the need for
rescue antiemetic medications, and olanzapine
toxicities (sedation or drowsiness and extrapyra-
midal symptoms). The interviewer assessed the
severity of sedation, ranging from mild to mod-
erate to severe, reflecting grade 1, grade 2, and
grade 3 on Common Terminology Criteria of
Adverse Effects. The interviewer also assessed
whether the patient reduced the olanzapine dose
to b mg/d or stopped olanzapine because of seda-
tion or had life-threatening consequences (grade
4 toxicity) requiring urgent intervention.

Statistical Analysis

Frequencies and percentages were obtained
for each of the categorical variables. Mean and
median were performed for continuous variables.
The comparisons between the two groups were
assessed using Pearson’s 2. We performed sub-
group analysis using crosstabs to evaluate the
study outcomes of chemotherapy-naive patients
receiving HEC or MEC, chemotherapy-naive
patients receiving HEC, and chemotherapy-naive
patients receiving MEC. A two-tailed level of sig-
nificance at Pvalue of < .05 was considered sig-
nificant and applied to all statistical tests. (SPSS
v20; IBM, Armonk, NY) was used for all statisti-
cal analyses.

RESULTS

Patients' Demographic and Clinical
Characteristics

Figure 1 shows distribution of our study popula-
tion. A total of 131 patients (50.4%) out of 260
patients with cancer admitted to NCI-UG'’s outpa-
tient chemotherapy administration clinic during the
study period met the inclusion criteria (olanzapine-
containing regimen: 50 patients; non—olanzapine-
containing regimen: 81 patients). Patients’ demo-
graphic and clinical characteristics are listed in
Table 1. In both groups, the majority of patients
were women and age < 55 years. Breast cancer
was the most frequent diagnosis, and the majority
of patients received HEC regimens.

Outcomes of the Prophylactic Antiemetic
Regimens

Table 2 lists higher percentages of patients
achieved CR in the olanzapine-containing regimen
compared with the non-olanzapine-containing
regimen in the acute phase (86% v 71.6%;
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Table 1. Patients' Demographic and Clinical Characteristics

Characteristic

Olanzapine-Containing
Regimen (n = 50)

Non-0lanzapine-Containing
Regimen (n = 81)

Total (N = 131)

Age, years
Median 46 50 49
Range 17-75 18-76 17-76
<55 35 (70) 53 (65.4) 88 (67.2)
> 55 15 (30) 28 (34.6) 43 (32.8)
Sex
Male 14 (28) 18 (22.2) 32 (24.4)
Female 36 (72) 63 (77.8) 99 (75.6)
Type of cancer
Breast cancer 18 (36) 39 (48.1) 57 (43.5)
Gynecologic malignancies 13 (26) 16 (19.8) 29 (22.1)
Head and neck cancer 9(18) 8(9.9) 17 (13)
Lymphoma 4 (8.0) 12 (14.8) 16 (12.2)
Others 6 (12) 6 (7.4) 12 (9.2)
Chemotherapy regimen
AC/EC 10 (20) 10(12.3) 20 (15.3)
FEC/FAC 3(6.0) 14 (17.3) 17 (13)
Cisplatin (chemoradiation) 12 (24) 9(11.1) 21 (16)
Cisplatin-containing regimen 4 (8.0) 8(9.9) 12 (9.2)
Carboplatin regimens 9 (18) 19 (23.5) 28 (21.4)
CHOP 2 (4.0) 4(4.9) 6 (4.6)
Cop 1(2.0) 5(6.2) 6 (4.6)
ABVD 2(4.0) 3(3.7) 5(3.8)
CMF 0(0) 5(6.2) 5(3.8)
Others 7 (14) 4(4.9) 11(8.4)
Emetic risk of chemotherapy regimen
High risk 34 (68) 47 (58) 81 (61.8)
Moderate risk 16 (32) 34 (42) 50 (38.2)

NOTE. Data presented as No. (%) unless otherwise noted.

Abbreviations: ABVD, doxorubicin, bleomycin, vinblastine, dacarbazine; AC/EC, doxorubicin or epirubicin and cyclophosphamide; CHOP, cyclophosphamide,
doxorubicin, vincristine, prednisolone; CMF, cyclophosphamide, methotrexate, fluorouracil; COP, cyclophosphamide, vincristine, prednisolone; FEC/FAC, fluorouracil,

doxorubicin or epirubicin, and cyclophosphamide.

P=.086), delayed phase (72% v30.9%; P<.001),
and overall phase (66% v25.9%; P< .001). Also,
higher percentages of patients had complete nau-
sea control in the olanzapine-containing regimen
compared with the non-olanzapine-containing
regimen in the acute phase (86% v 74.1%; P =
.127), delayed phase (76% v 34.6%; P < .001),
and overall phase (72% v 29.6%; P < .001).
Table 3 lists the differences in outcomes between
the two groups in different subgroup analysis.

Olanzapine Toxicity

Twenty-five patients had grade 1 or 2 seda-
tion or drowsiness. Five patients had grade 3

sedation, and the olanzapine dose was reduced
to 5 mg/d in four of them. None of our patients
stopped olanzapine because of sedation or
had life-threatening consequences (grade 4
toxicity) requiring urgent intervention. Thirteen
patients had adverse effects not attributed to
olanzapine (cough, constipation, fever, abdomi-
nal spasm, diarrhea, warmth, sweating, tachy-
cardia, anorexia).

DISCUSSION

CINV is an adverse event that should be
totally controlled to improve quality of life and
avoid complications. NK1RA-containing regimens
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Tahle 2. Outcomes of the Antiemetic Regimens for Prophylaxis of CINV in the Setting of HEC/MEC

Olanzapine-Containing

Non-0lanzapine-Containing

Outcome Regimen (n = 50) Regimen (n = 81) 14
Complete response’
Acute phase’ 43 (86) 58 (71.6) .086
Delayed phase® 36 (72) 25 (30.9) <.001
Overall phasell 33 (66) 21 (25.9) <.001
Nausea control"
Acute phase 43 (86) 60 (74.1) 127
Delayed phase 38(76) 28 (34.6) <.001
Overall phase 36 (72) 24 (29.6) <.001

NOTE. Data presented as No. (%).
Abbreviations: CINV, chemotherapy-induced nausea and vomiting; HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic chemotherapy.
* P values were calculated using x test.

TComplete response defined as no nausea or vomiting and no use of rescue antiemetic medication
fAcute phase, O to 24 hours after chemotherapy.

§Delayed phase, 24 to 120 hours after chemotherapy.

[IOverall phase, 0 to 120 hours after chemotherapy.

fNausea control defined as no nausea.

are considered the standard of care for prophy-
laxis of CINV in patients receiving HEC or MEC,
because they have shown higher efficacy in con-
trolling CINV.'® Agents of these regimens, such
as aprepitant and palonosetron, are expen-
sive, and patients in developing countries can-
not afford them.'®

A previous observational study conducted at
NCI-UG showed that the most commonly used
prophylactic antiemetic regimen was a com-
bination of ondansetron and dexamethasone
(acute phase: ondansetron 8 to 16 mg IV and
dexamethasone 8 to 16 mg IV; delayed phase:
ondansetron 8 mg by mouth twice a day). None
of patients receiving HEC or MEC received an
NKI1RA agent, because these agents are expen-
sive and were not registered in Sudan, and this
resulted in suboptimal control of CINV (CR in
delayed phase, 36%).!° Therefore, to optimize
prevention of CINV in our limited-resource set-
ting, we need to adopt regional guidelines that
take into account the economic feasibility of anti-
emetic agents.

Olanzapine is an antipsychotic agent that has
the property of blocking multiple receptor types
involved in acute and delayed emesis, including
dopamine and serotonin receptors.'® Antiemetic
regimens including olanzapine attained high effi-
cacy in controlling CINV, and this was reflected
in many clinical trials.?>??> A phase Il clinical trial
compared the efficacy of an olanzapine-containing
regimen (olanzapine, palonosetron, and dexa-
methasone, OPD) versus an NK1RA-containing

regimen (aprepitant, palonosetron, and dexa-
methasone, APD) for the prevention of CINV in
patients receiving HEC regimens. In this trial,
OPD was as effective as APD in emesis control in
the acute (CR, 97% v 87%), delayed (CR, 77%
v 73%), and overall phases (CR, 77% v 73%)
and in acute nausea control (CR, 87% in both
groups). Moreover, OPD was more effective in
nausea control in delayed (CR, 69% v 38%) and
overall phases (CR, 69% v 38%).?> On the basis
of this trial, NCCN antiemetic guidelines added
OPD as another less costly option for prevention
of CINV in HEC and MEC regimens.”

In the United States, a tablet of 10 mg olanzap-
ine is less expensive than aprepitant 125 or 80
mg (23.30 US$ v 647.50 US$). Also, the use
of OPD leads to a significant cost reduction of
approximately US$ 554 (APD, 1,143 US$; OPD,
589 US$).'* The introduction of a cost-saving
alternative to NK1RA-containing regimens is
a particular advantage for those working in
resource-limited settings such as Sudan.

In this study, the olanzapine-containing regimen
showed slightly higher percentages of CR and
nausea control in the acute phase compared
with the non—olanzapine-containing regimen (P >
.05); this is because both arms contain ondanse-
tron. Agents of the 5-HT3RA are well known to
be effective in controlling acute emesis, because
they block serotonin, which is an important medi-
ator of acute emesis.'® In the delayed phase,
the olanzapine-containing regimen was superior
to the non-olanzapine-containing regimen in
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Table 3. Outcomes of the Antiemetic Regimens for Prophylaxis of CINV in Different Subgroup Analyses

Olanzapine-Containing Non-0lanzapine-Containing
Outcomes Regimen Regimen P
Outcomes in patients receiving HEC
Complete response’
Acute phase* 28 (82.4) 29 (61.7) .052
Delayed phase® 24 (70.6) 10 (21.3) <.001
Overall phasell 23 (67.6) 7 (14.9) <.001
Nausea control"
Acute phase 28 (82.4) 30 (63.8) .084
Delayed phase 26 (76.5) 12 (25.5) <.001
Overall phase 25 (73.5) 9 (19.1) <.001
Outcomes in patients receiving MEC
Complete response
Acute phase 15 (93.8) 29 (85.3) .650
Delayed phase 11 (68.8) 15 (44.1) 135
Overall phase 10 (62.5) 14 (41.2) 227
Nausea control
Acute phase 15(93.8) 30 (88.2) 1.000
Delayed phase 12 (75) 16 (47.1) .076
Overall phase 11 (68.8) 15 (44.1) 135
QOutcomes in chemotherapy-naive patients receiving
HEC
Complete response
Acute phase 13 (81.2) 15 (68.2) 469
Delayed phase 12 (75) 3(13.6) <.001
Overall phase 11 (68.8) 2(9.1) <.001
Nausea control
Acute phase 13 (81.2) 16 (72.7) .706
Delayed phase 12 (75) 3(13.6) <.001
Overall phase 11 (68.8) 2(9.1) <.001
QOutcomes in chemotherapy-naive patients receiving
HEC or MEC
Complete response
Acute phase 13 (81.2) 24 (72.7) 726
Delayed phase 12 (75) 8(24.2) .001
Overall phase 11 (68.8) 6(18.2) .001
Nausea control
Acute phase 13 (81.2) 25 (75.8) 1.000
Delayed phase 12 (75) 8 (24.2) .001
Overall phase 11 (68.8) 6(18.2) .001

NOTE. Data presented as No. (%).

Abbreviations: CINV, chemotherapy-induced nausea and vomiting; HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic chemotherapy.
*P values were calculated using x? test.

fComplete response defined as no nausea or vomiting and no use of rescue antiemetic medication.

tAcute phase, O to 24 hours after chemotherapy.

§Delayed phase, 24 to 120 hours after chemotherapy.

llOverall phase, 0 to 120 hours after chemotherapy.

fiNausea control defined as no nausea.
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CR and nausea control (P < .05); this is again
attributed to the use of ondansetron. 5-HT3RA
agents are not effective in controlling delayed
emesis, because delayed emesis occurs via dif-
ferent mechanisms that involve neurotransmitters
other than serotonin. On the other hand, olanzap-
ine has the property of blocking multiple recep-
tor types involved in acute and delayed emesis,
including dopamine and serotonin receptors.'®

Our finding is consistent with a previous study,
in which an olanzapine-containing regimen (olan-
zapine, azasetron, and dexamethasone) showed
improved nausea control and vomiting control in
the delayed and overall phases compared with
the control group (azasetron and dexametha-
sone) in patients receiving HEC or MEC regimens
(P < .05). In the acute phase, the percentages of
nausea and vomiting control were slightly higher
in the olanzapine-containing regimen (P> .05).18

The great effect of olanzapine-containing regi-
mens led to other trials investigating the benefit
of adding olanzapine to NK1RA-containing regi-
mens. In these trials, the addition of olanzapine
resulted in improved nausea and emesis control
in the three phases.>?*?* Recently the NCCN
guideline version 2.2017 included olanzapine-
NK1RA-containing regimens as a prophylactic
option for patients receiving HEC regimens and
experienced significant emesis in the previous
cycle while using either olanzapine-containing or
NK1RA-containing regimens!©

In the current study, the major toxicity reported
in patients who received the olanzapine-
containing regimen was grade 1 and 2 sedation
or drowsiness. A phase | clinical trial found that
an olanzapine 10-mg dose was the maximum tol-
erated dose that resulted in emesis control with
no dose-limiting toxicities.?® Since this trial, many
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