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Introduction

Nausea and vomiting are frequent, serious and
often persistent side effects of cancer chemotherapy
and radiotherapy. Indeed, patients rank nausea and
vomiting as the worst side effects of chemotherapy.'

Emesis following chemotherapy is classified as
acute, occurring during the first 24 h following
chemotherapy, and delayed, which is normally less
severe and lasts from 24 h up to 5 or more days
after treatment. In addition, some patients who
suffer nausea and vomiting after chemotherapy
subsequently experience anticipatory emesis before
receiving further courses of chemotherapy.?

The incidence and severity of chemotherapy-
induced emesis varies according to the emetogenic
potential of the chemotherapy administered and
several patient factors. High-dose cisplatin (50 mg/
m?) is more emetogenic than the majority of drugs
(Figure 1). If anti-emetics are not administered over
90% of patients will experience up to 25 emetic
episodes in the first 24 h following cisplatin
treatment.” Clinical assessments of an anti-emetic
are therefore divided into highly emetogenic and
less emetogenic regimens.

Some patient variables other than the emetogenic
potential of the chemotherapy administered, are
also relevant. Young patients are more prone to
vomiting® and women experience more emesis than
do men.” Patients who are susceptible to motion
sickness," or who have previously experienced
emesis due to anti-neoplastic therapy, may also
experience more nausea and vomiting.” However,
patients with a history of high alcohol consumption
vomit less easily.’

High Cisplatin
Cyclophosphamide
Doxorubicin
Methotrexate

5-Fluorouracil
Low Vincristine

Figure 1. Emetogenic potential of chemotherapeutic
agents.
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Despite the use of conventional anti-emetics,
approximately 40% of patients experience signifi-
cant emesis. Furthermore, drugs such as metoclo-
pramide often induce distressing extrapyramidal
reactions as a result of dopamine receptor
antagonism.” Ondansetron prevents emesis by
blocking 5-hydroxytryptamine; (5-HT;) receptors
at two sites: vagal afferent nerves that innervate the
gastrointestinal tract; and the same vagal nerves in
the chemoreceptor trigger zone and hindbrain
vomiting system.

Ondansetron vs metoclopramide

Before the introduction of the 5-HT; receptor
antagonists, metoclopramide was generally re-
garded as the most effective anti-emetic in adult
cancer patients. Therefore six randomized double-
blind comparative studies were carried out to
compare ondansetron with metoclopramide. Due to
the variable potency of chemotherapy to induce
emesis, ondansetron has been studied in patients
receiving: highly emetogenic (cisplatin) chemo-
therapy, less emetogenic (non-cisplatin) chemo-
therapy and radiotherapy. These studies were
carried out using published” and widely accepted
response criteria (Table 1).

Table 1. Definitions of response

Emesis
Complete response
Major response
Minor response

a

No emetic episodes
1-2 emetic episodes
3-5 emetic episodes

Failure >5 emetic episodes
Nausea
None
Miid Did not interfere with
normal daily life
Moderate Interfered with daily life
Severe Bedridden due to nausea

2 Emetic episode = one vomit or one retch—vomit not productive
of liquid {dry heave).
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Emesis was considered to be successtully treated
in patients who experienced two or fewer emetic
episodes (including retching). Nausea was success-
fully treated in those who graded it as none or mild
(i.e., nausea did not interfere with normal daily life).

In the cisplatin studies, ondansetron was given
as an 8 mg intravenous loading dose before chemo-
therapy followed by a 1 mg/h infusion for 24 h.
Patients receiving less emetogenic chemotherapy or
radiotherapy were given an intravenous or oral
loading dose of ondansetron (8 mg) followed by
8 mg orally every 8 h. In all studies, ondansetron
was superior to metoclopramide in the control of
nausea and emesis over the frst 24 h  after
treatment when symptoms are normally most severe
(Figure 2).

In the non-cisplatin studies, ondansetron was
given orally three times a day for up to 5 days. A

p0h.00] Figure 2. Summary of results of six studies
1L of efficacy of ondansetron (] and []) and
metoclopramide (Il and [B) against a
0% emesis and b nausea (day 1).'"" Highly
emetogenic indications were: cisplatin
>50 mg/m? + other cytotoxics); less eme-
togenic indications were: cyclophospha-
mide >500 mg/m? + doxorubicin or epi-
rubicin regimens. For emesis, M = major
s control; C = complete control.
Ref. 15
Radiotherapy
indication
p=0.0H
5%
a5
Ref. 15

meta-analysis of the combined data from these
studies shows that ondansetron is superior to
metoclopramide over this period (Figure 3); this
reached statistical significance on days 2 and 4.'°
Ondansetron was well tolerated in these studies.
Unlike metoclopramide, ondanscetron  did  not
include any extrapyramidal reactions. The only side
effects that occurred more frequently after ondan-
setron administration were headaches and consti-
pation, in 11 and 4% of patients, respectively

(Table 2).
Ondansetron plus dexamethasone
Corticosteroids have been shown to enhance the

anti-emetic effects of drugs such as metoclopra-
mide'” and alimpridc.IN Two randomized, double-
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Table 2. Number of patients reporting adverse events in ondansetron vs metoclopra-

mide studies

No. of patients (%)

Ondansetron Metoclopramide
group (n = 461) group (n = 403)
Extrapyramidal reaction 0 0% 12 3%
Headaches 50 1% 24 6%
Tiredness 22 5% 33 8%
Constipation 1 4% 5 1%
Diarrhoea 1 2% 21 5%
Abnormal liver function tests 10 2% 9 2%
a Emesis b Nausea Figure 4. Efficacy of ondansetron plus dex-
(complete & major) (none or mild) amethasone ([l and () compared with
Study 1 Study 2 Study 1 Study 2 ondansetron al_one (Il and [@) in the cgn-
p<0.001 p=0.012 p<0.0025 p<0.001 trol of a emesis and b nausea following
high-dose cisplatin chemotherapy. For
_ 96% 100% . €
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(n=89) (n=84) (n=89)
blind crossover studies were therefore performed to
investigate whether control of acute emesis could
be enhanced by the addition of dexamethasone to
ondansetron in patients receiving high-dose cis-
platin."™* In both studies ondansetron plus
dexamethasone was significantly superior to ondan-
setron alone (Figure 4). Ondansetron plus dexa-
methasone is also superior to ondansetron alone in
patients receiving multi-day chemotherapy (cispla-
tin, POMB®). Furthermore, ondansetron given
alone or in combination with dexamethasone was
well tolerated, with no significant differences
between the two treatment regimens.

Simplified dosing

Three further randomized double-blind studies™
have demonstrated that a single intravenous dose
of ondansetron (8-32mg) is as effective as the
continuous infusion schedule used in the initial
studies (Figure 5).

One of the studies carried out in the United States
showed that a 32 mg intravenous single dose was

(n=82)

superior to an 8 mg intravenous single dose in
patients receiving very high doses of cisplatin. Since
it is known that the degree of emesis is related to
several prognostic factors as well to the cisplatin
regimens, the selection of an appropriate single

100 Study | Study 2 Study 3
b\: Ly L O
= 80— 720 To% T4% 77N;0 74% 73%
@ M /
o 60— SO
- —1 L] B
Zs C C
E g 40— C
+
&
L3
= 20—
E
S
Q
0
n=151 n=154

n=168 n=173 n=152 n=100 n=102 n=115

L

Cisplatin dose
50 - 120mg/m?

Cisplatin dose
> 100mg/m?
Figure 5. Control of acute cisplatin-induced emesis with
ondansetron given as a continuous infusion (8 mg +
24 mg) (M); as an intermittent dose (0.15 mg kg x 3) (W);
as single dose of 32 mg ([3); or a single dose of 8 mg ([7]).
For emesis, M = major control, C = complete control.
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Optimal QOL,

intravenous prophylactic dose of ondansetron (8 -32
mg) should be based on the anticipated emetogenic
challenge and patient factors. In addition, it has
been shown that following an initial 8 mg intra-
venous dose, 8 mg orally twice daily is as effective
as the same dose given three times a day™ (Figure

6).

Ondansetron and quality of life

A recent study comparing ondansetron plus
dexamethasone with metoclopramide plus dex-
amethasone in patients scheduled to receive six
courses of chemotherapy for breast cancer, assessed
patients’ quality of life using a validated ques-
tionnaire, the Rotterdam Symptom Checklist.” The
study showed that emesis in  patients given
ondansetron was significantly better controlled than
in those patients given metoclopramide, and that
this response was significantly better maintained
over the six courses of chemotherapy. Moreover,
patients given ondansetron had a better quality of
life, particularly psychological well being, com-
pared with those given metoclopramide (Figure 7).
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Conclusions

Ondansetron is an extremely effective and well
tolerated anti-emetic in adult patients receiving
chemotherapy or radiotherapy. It is therefore a
major advance in the supportive care of these
patients.
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