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Background: The magnitude of the incidence and impact of nausea on patients receiving intravenous
chemotherapy seems to be underestimated by healthcare professionals. Development of effective
anti-emetic treatment has contributed to the resolution of chemotherapy-induced nausea and vomiting
(CINV). However, there is a concern that vomiting has been the initial focus of anti-emetic research and
nausea was perceived as a secondary endpoint. Through focusing on the incidence of nausea independently
of the incidence of vomiting, valuable information has been gained on this distressing side effect, including
identifying patient risk factors contributing to the increased experience of nausea.

Methods: The study followed a prospective, observational study design in a private oncology centre in
Johannesburg, South-Africa. Ethical approval was obtained before commencement of the study, followed
by the recruitment of one hundred patients over a seven-month period. Patient-reported outcome measures
(PROMs) were used to measure nausea with an amended version of the Multinational Association of Supportive
Care in Cancer antiemesis tool (MAT). Patients documented information in their diaries on the incidence,
duration and severity of nausea, during the acute phase (0-24 hours), the delayed phase (25-120 hours),
day 7 and day 10 after infusion of chemotherapy, with episodes of vomiting being recorded as a secondary
endpoint. The demographic and clinical variables of the subjects, as well as patient risk factors known to
cause CINV, were tabulated and summarised using descriptive statistics.

Results: The population consisted of 68 females and 27 males with a mean age of 57 years (25-84 years).
The emetogenicity of chemotherapy regimens administered were well represented with 26.3% low
emetogenic chemotherapy, 25.3% moderately emetogenic chemotherapy and 48.4% highly emetogenic
chemotherapy (HEC). Despite all patients receiving guideline consistent CINV prophylaxis, nausea was still
experienced by 57.9% patients during cycle one, 50.6% patients during cycle two and 45.6% patients during
cycle three. The incidence of patients experiencing nausea (in the absence of vomiting) was 35%, compared
to 2% of patients experiencing vomiting (in the absence of nausea). Patient characteristics with a known
risk to impact CINV were documented, and significant impact in this study was found in female gender, age
<60 years, history of motion sickness and history of morning sickness.

Conclusions: Guideline consistent CINV prophylaxes seem to have vomiting under control for most
patients receiving intravenous chemotherapy. Nausea, however, still seems to be a persistent adverse event
during treatment. Female gender, age <60 years, history of motion sickness and history of morning sickness
increases the risk of experiencing nausea. A different approach is needed to manage nausea in the clinic
setting, along with standardised tools to measure nausea specifically. More studies need to be done with

nausea as the primary endpoint to address this ongoing medical need.
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Introduction

Nausea and vomiting—caused by cytotoxic chemotherapy
for cancer—remains one of the most feared adverse events of
cancer treatment. This is known as chemotherapy-induced
nausea and vomiting (CINV) (1). Chemotherapy-induced
nausea is now recognised as a specific clinical problem
which is often not optimally treated (2). It remains the most
important unmet medical need regarding CINV (3). For
many years, CINV has been regarded as a single entity (4). As
one of the most serious treatment side effects in patients with
cancer, CINV can significantly compromise patients’ quality
of life, but due to evidence-based research and guideline
consistent CINV prophylaxis (GCCP), chemotherapy-
induced vomiting can be prevented in the majority of
patients (5,6). Despite this, patients still experience nausea
and its burden is often underestimated by the healthcare
professionals (5,7,8).

CINV presents in three phases. The acute phase occurs
within 0-24 hours post-start of chemotherapy infusion,
whereas the delayed phase occurs within 25-120 hours
post-start of chemotherapy infusion (9). Delayed nausea is
more difficult to manage than nausea in the acute phase,
which occurs only after the patient has left the clinic (10).
Anticipatory CINV is triggered in patients by taste, odour,
sight and thoughts of anxiety due to a history of inadequate
antiemetic prophylaxis in previous cycles, and it occurs
before subsequent chemotherapy cycles (6).

Chemotherapy agents are classified into four different
levels of emetogenicity: highly emetogenic chemotherapy
(HEC) with >90% risk of inducing CINV, medium
emetogenic chemotherapy (MEC) with >30-90% risk,
low emetogenic potential (LEC) with 10-30% risk and
minimal emetogenic potential (<10% risk) (11). Guidelines
for prevention and treatment of CINV are based on this
classification and consist of combinations of dexamethasone,
S-hydroxytryptamine (5-HT;) receptor antagonists
and neurokinin-1 (NK-1) receptor antagonists (12).
Several studies have shown effective CINV prophylactic
activity with olanzapine, an antipsychotic agent (13,14).
Chemotherapy-induced nausea is not life-threatening but
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has a vast impact on the patient and their treatment (15).
Nausea leads to anorexia, malnutrition, dehydration and
anxiety towards chemotherapy (14). This collectively plays
a role in the overall recovery period of the patient and adds
to the economic burden of medical care (16). The sensory
experience of nausea and the associated physiological
changes involve bi-directional interactions between the
central nervous system, the autonomic nervous system and
the endocrine system (2). The complex event of nausea can
be simplified to a three-step process:

% Input signals from variety of emetic stimuli are sent

from different parts of the body to the brain;

% The central pattern generator or vomiting centre
receives and processes all these signals;

% Output signals are returned from the central
pattern generator to different parts of the body (17).

The main areas involved in the receiving and processing
of nausea and vomiting stimuli are the chemo trigger zone
in the area postrema, the nucleus tractus solitarius and
the central pattern generator in the reticular formation
(18,19). From here, output signals return to different parts
of the body to create the somatic and autonomic symptoms
accompanying nausea: pallor, sweating, salivation,
swallowing, gagging, smooth muscle contraction, cramps
and tachycardia (20).

Certain patient characteristics are documented as having
an impact on the experience of nausea and vomiting. The
female gender, patients younger than 60 years, patients
with a history of motion sickness and patients with a history
of morning sickness have a higher risk of experiencing
CINV. Patients having a history of excessive alcohol intake
(>4 glasses per day) during the past two years are less
likely to experience CINV (21). The emetogenicity of the
chemotherapy contributes to the experience of nausea as an
external factor (3,22). Despite decades of research, nausea
is still not clearly understood, and very little published
literature is available on chemotherapy-induced nausea.

The research objectives discussed here includes:

% Comparing the incidence of nausea with the

incidence of vomiting for all subjects;
% Documenting the possible patient-related
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Use the scale in the diary to indicate your nausea level out of ten with;

‘0’ = no nausea al all
‘10’ = nausea at its worst

To illustrate the scale, look at the example below:
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In the morning between 7am and 8am, patients had nausea at a level of 5/10.
Patient’s nausea improved between 8am and 9am at level of 4/10.

From 2pm-4pm in the afternoon, patient had nausea levels of 2/10, lasting 2 hours.
The patient’s nausea level dropped to 1/10 at 9pm in the evening.
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Figure 1 An extraction of the expanded version of MAT used by the patients to indicate detailed information on nausea experienced after

receiving intravenous chemotherapy. MAT, Multinational Association of Supportive Care in Cancer antiemesis tool.

characteristics placing a patient more at risk of
chemotherapy-induced nausea for each subject
before initiation of treatment.

Methods

This prospective, observational study included 100 patients
over a seven-month period, in 2017, receiving intravenous
chemotherapy at a private oncology centre in South Africa.
Of these 100 subjects, 95 diaries were evaluable and used in
the study.

Ethical considerations

This study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). All patients
enrolled completed the informed consent form. The study
as well as the informed consent document were approved
by The Health Research Ethics Committee of North-
West University, South Africa (NWU-00360-16-S1) before
commencing with the study.

Inclusion criteria

Patients receiving intravenous chemotherapy (chemo-
naive patients, as well as patients who have received prior
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chemotherapy, could take part).
"This broad inclusion of patients gave a review of real-life
experiences of patients.

Exclusion criteria

Concomitant radiation therapy and/or surgery within two
weeks of chemotherapy treatment.

The study used visual analogue scales (VAS) and patient-
reported outcome measures (PROMs) to get data to
resemble patients’ experience as accurately as possible, and
to ensure that data was comparable between patients (20).

The tool used for collecting data were based on the
Multinational Association of Supportive Care in Cancer
(MASCC) antiemesis tool (MAT); it is a validated and
standardised tool that was easy to understand and relatively
quick to complete (23). The MAT is relied upon for its
low patient burden and patient-friendly properties, and
measures both acute and delayed nausea and vomiting (24).
The directions to complete the diary was explained to the
patients before commencement of treatment (Figure I).

This study focused on the incidence and patterns of
nausea in particular. The exact same format for MAT was
used, but data were collected on an extended 24-hour
table, where the patients could indicate the incidence,
duration and intensity of nausea with one pencil marking.
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By collecting the data in this way, it was expected that the
results be as close to the real-life experience as possible.
The diaries were completed by the patients themselves,
aided by the definition of nausea as ‘the feeling that you
might vomit’ and vomiting as ‘the expulsion of stomach
contents’. Patients documented information in the diaries
on the incidence, duration and severity of nausea during the
acute phase (0-24 hours), the delayed phase (25-120 hours),
day 7 and day 10 after infusion of chemotherapy.

Anticipatory nausea before subsequent cycles, as well
as the incidence of vomiting and rescue medication were
documented in the diaries. The adapted MAT diaries used
a VAS scale that represented 24 hours of the day for the
seven days investigated, to measure nausea with ‘0’ being no
nausea experienced at all, to ‘10’ being nausea at its worst.
On this scale, the patient marked exactly when nausea was
experienced and its intensity (between 0-10).

Patients were requested to complete diaries for the
first three consecutive cycles of their treatment. Ninety-
five patients completed the diaries for cycle one, 87 (92%)
patients completed cycle two and 79 (83%) patients
completed diaries for three consecutive cycles. Reasons for
some subjects not completing all three first consecutive
cycles were disease progression, treatment stopped/changed,
patients passed away, non-compliance or withdrawal of
consent.

The patients captured their real-life experiences in the
diary without any influence from the healthcare providers
or clinic. Patients were issued with GCCP, and rescue
medication was issued as per published CINV guidelines (22).

Patient demographics were recorded per patient before
commencement of treatment, including known risk factors
for CINV (age, gender, history of alcohol use in the past
two years, history of previous CINV, history of motion
sickness, history of morning sickness and the emetogenicity
of the chemotherapy utilised).

Other data recorded were medication used to issue
breakthrough nausea and/or vomiting (rescue medication),
whether patients were issued with prescriptions for rescue
medication to take out (I'TO) (compared to patients only
receiving prescriptions if they required rescue medication)
and whether or not patients received proton-pump inhibitors
(PPI) with chemotherapy treatment. These variables were
tabulated and summarised using descriptive statistics.

Statistical analysis

All statistical analyses were done in Statistical Package for
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the Social Science (SPSS®). All statistical significance was
considered with a two-sided probability of P<0.05. The
practical significance of results was computed when the P
value was statistically significant (P<0.05). Variables were
expressed using descriptive statistics such as frequencies
(n), percentages (%), means, standard deviations, 95%
confidence interval or medians and interquartile range.

The independent #-test (Mann-Whitney U-test) was
used to compare the difference between the means of two
independent groups. The analysis of variance (ANOVA)
(Kruskal-Wallis test) was used for more than 2 groups. If a
difference was indicated, a Tukey multiple comparison test
was performed to determine which groups differ statistically
significantly from one another. Cohen’s d value was used
to determine the practical significance of the results (with
d>0.8 defined as a large effect with practical significance).

Pearson’s Chi-square test was used to determine whether
an association existed between proportions of two or more
categorical variables. The Cramer’s V statistic was used
to test the practical significance of this association (with
Cramer’s V>0.5 defined as practically significant) (IBM
Corp, 2013).

Results

The incidence of nausea compared to the incidence of
vomiting

One hundred subjects were enrolled over a seven-month
period, of which 95 subjects’ diaries were evaluable for
cycle one (three patients passed away, one patient was non-
compliant and one patient was not eligible after screening).
The population consisted of 68 females (71.6%) and
27 males (28.4%) between the ages of 24 and 85 years
(p=57). The ethnicity of the population was made up of
seven Indian, 72 Caucasian and 16 African patients.

Patients received a variety of chemotherapy treatments
including different emetogenicity levels, consisting of 25
LEC patients (26.3%), 24 MEC (25.3%) patients and 46
HEC (48.4%) patients. Patients with a variety of cancers
were treated, in different stages of disease and performance
status scores—the study aimed to create a close as possible
representation of real-life data as summarized in Table 1 (25).
The only exclusion criteria were concomitant radiation
therapy and/or surgery within two weeks of chemotherapy
treatment.

The incidence of nausea compared to the incidence
of vomiting is captured in Table 2. In this study, 57.9% of
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Table 1 Characteristics of patients receiving intravenous chemotherapy

Characteristics Number (n=95)

Cancer type
Breast cancer 47 (50%)
Non-Hodgkin’s lymphoma 7 (7%)
Prostate cancer 5 (5%)
Lung cancer 6 (6%)
Colon cancer 11 (12%)
Other 19 (20%)
Stage (n=95)
I 4 (5%)
I 26 (27%)
I} 23 (24%)
Y 42 (44%)
Performance status (n=95)
0—fully active, able to carry out all 59 (62%)
pre-disease performances without restriction
1—restricted in physically strenuous activity 29 (31%)
but ambulatory and able to carry out work of a
light or sedentary nature, e.g., light housework,
office work)
2—ambulatory and capable of all selfcare but 7 (7%)

unable to carry out any work activities. Up and
about more than 50% of waking hours

Table 2 The incidence of nausea compared to the incidence of
vomiting (overall phase) during cycle 1, 2 and 3

No vomiting Vomiting Total
Cycle 1
No nausea 38 (95.0%) 2 (5.0%) 40 (100%)
Nausea 34 (61.8%) 21 (38.2%) 55 (100%)
Total 72 (75.8%) 23 (24.2%) 95 (100%)
Cycle 2
No nausea 43 (100.0%) 0 (0.0%) 43 (100%)

Nausea 32 (72.7%) 12 (27.3%) 44 (100%)

Total 75 (86.2%) 12 (13.8%) 87 (100%)
Cycle 3

No nausea 43 (100.0%) 0 (0.0%) 43 (100%)

Nausea 22 (61.1%) 14 (38.2%) 36 (100%)

Total 65 (82.3%) 14 (17.7%) 79 (100%)
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patients experienced nausea, of which 61.8% of those were
in the absence of vomiting—only 24.2% of the patients
experienced episodes of vomiting in the overall phase
during cycle one. A statistically significant association was
found between the incidence of nausea and the incidence
of vomiting (in the overall phase) in all three cycles, with
P<0.05 (Figure 2).

A practical medium effect was found for both cycle one
and two (with phi ~0.382 and phi ~0.395) and a practical
large effect for cycle 3 (phi ~0.507).

The incidence of nausea experienced during cycle one was
35.8% in the acute phase and 56.8% in the delayed phase,
27.6% for the acute phase during cycle 2 with 47.7% in the
delayed phase. Cycle three reflected this data with acute
nausea recorded as 24.1% and delayed nausea as 44.3%.
Day 7 and day 10 were recorded as a ‘late-delayed phase’.
Nausea experienced during this time was less than nausea
experienced during the overall phase, but still significant in
28.4%, 21.8% and 25.3% of the patients during the three
consecutive cycles.

The mean time to the first incident of nausea was in the
delayed phase for all cycles (p=29.3 hours). The intensity
of nausea (mean) experienced on the VAS was 5.9 out of 10
for cycle one, 6.0 out of 10 for cycle two and 5.9 out of 10
for cycle three. Patients experiencing intermittent nausea
had a mean duration of 4.1, 3.3 and 3.8 hours per episode
during cycle one, two and three respectively, with 25.8%
of all patients experiencing nausea—experiencing nausea
continuously without relief during any cycle.

Vomiting seemed less of a problem during all three
cycles, with only 12.6% patients reporting vomiting
incidents during the acute phase for cycle one, 4.6% during
cycle 2 and 3.8% during cycle 3. The incidents of vomiting
for the delayed phase were 19.5%, 8.1% and 13.8% for
cycle one, two and three consecutively and during the late
delayed phase only 5.1% (cycle one and two); and 3.8%
(cycle three) of patients vomited. The delayed phase had the
highest intensity of incidents reported for both nausea and
vomiting.

Patient characteristics

Patient characteristics known to impact the incidence of
nausea were recorded with the enrollment of every patient.
Statistically significant impact was found with the history of
morning sickness (P=0.000), the history of motion sickness
(P=0.002), age <60 years (P=0.016) and gender of patients
(P=0.029). The practical effect size of this impact was large
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Figure 2 The association between the incidence of nausea and the incidence of vomiting for cycle 1, 2 and 3.
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Figure 3 Patient risk-factors with a statistically significant impact on the incidence of nausea.

for patients with a history of motion sickness and a history
of morning sickness, and medium for female gender and age
<60 years (see Figure 3).

Patients with a history of morning sickness had a
78.4% incidence of nausea with chemotherapy (P=0.001)
and patients with a history of motion sickness showed an
incidence of nausea of 80.8% (P=0.006). Female patients
showed a 66.2% incidence of nausea compared to only
37.0% incidence recorded in male patients (P=0.009).
Younger patients (<59 years) showed 70.4% nausea
compared to patients >60 years with only 41.5% incidence
of nausea (P=0.005).

The previous experience of CINV and a history of high
alcohol use did not show a statistically significant impact on
the incidence of nausea in this study. Patients experienced
nausea independently of the emetogenicity of the
chemotherapy administered, with LEC patients showing
40.0% nausea, MEC patients with 62.5% nausea and 67.4%
of all HEC patients experiencing nausea.
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Conclusions

The broad inclusion criteria of the study created a
population with a variety of demographics, disease and
treatment. The aim was to create a population as close
to the real-life situation of cancer patients as possible.
Patients completing their own diaries—indicating their
experience of nausea and vomiting—recorded data that
were valid and reliable, without misinterpretation from
third parties. Data collected with the expanded MAT gave
a wealth of information on the patients’ experience of
nausea and vomiting. Data collected for nausea specifically
was valuable—indicating a large part of the population
experiencing significant intensities of nausea for hours at
a time, with some patients having continuous nausea for
the duration for their treatment (despite patients receiving
GCCP and rescue medication).

At the time of conducting this study—to the best of
the researcher’s knowledge—there were no published data
focusing on nausea as primary endpoint to compare this
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data to. A statistically significant association between nausea
and vomiting was found in all three cycles, as well as an
association between the emetogenicity of the treatment
and nausea experienced. Despite this association, between
60-70% of all patients experiencing nausea (during all three
cycles) did not report any vomiting incidents.

Patient risk factors impacting nausea reflected in
published data (3,22,26), showing an association between
the experience of nausea and female gender, age <60 years,
the history of motion sickness and the history of morning
sickness. This information can be used to identify high risk
patients, approaching their treatment with strict following
of GCCP, clear communication with the patient regarding
the management of nausea and their experience of nausea.
More studies are needed with nausea as primary endpoint,
as well as a standardised tool to measure nausea in a valid
and reliable way.
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