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The efficacies of granisetron plus dexamethasone and granisetron alone in controlling nausea and
vomiting during two consecutive cycles of moderately emetogenic chemotherapy given for up to 5
days were compared in a two-centre, randomised, double-blind, placebo-controlled crossover study.
In all, 110 evaluable patients received either dexamethasone, 20 mg i.v., or matching placebo, plus
open-label granisetron, 3 mg i.v., given on each chemotherapy day. At cycle 2, patients crossed over
to the alternative treatment; 72 patients completed the crossover. In these 72 patients, the complete
response rates over 24 h for granisetron plus dexamethasone and granisetron plus placebo in cycle 1
were 87% and 70% (ns), respectively. In cycle 2 the complete response rates over 24 h were 73% and
62% (ns). Combining the two cycles, the complete response rates over 24 h were 80.6% (granisetron
plus dexamethasone) and 65.3% (granisetron plus placebo; P = 0.015). Granisetron plus dexametha-
sone was significantly more effective in terms of times to less than complete response (P = 0.041), to
first episode of moderate/severe nausea (P =0.04), to first episode of vomiting (0.03) and to use of
rescue medication (P =0.02). Adverse events tended to be minor, with asthenia and insomnia the
most common. Of those patients who expressed a preference, 67% prefered granisetron plus dexa-
methasone (P <0.05). A single dose of dexamethasone added to granisetron thus enhances the effi-
cacy of granisetron alone in preventing nausea and vomiting after moderately emetogenic
chemotherapy. © 1997 Elsevier Science Ltd.
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INTRODUCTION

NAUSEA AND vomiting are two of the most commonly
reported side-effects of chemotherapy for cancer [1] and
may be severe enough to deter patients from continuing
therapy [2]. In recent years the increasing use of chemother-
apy regimens based on cisplatin has improved clinical effi-
cacy, although this agent is highly emetogenic.
Chemotherapy often involves combinations of agents and
appropriate antiemetic treatment must be used to control
emesis associated with all the components of the combi-
nation [3].
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Received 25 Jun. 1996; revised 12 Mar. 1997; accepted 13 Mar.
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The effectiveness of corticosteroids in controlling che-
motherapy-induced emesis was first noted when the MOPP
regimen  (mustine—vincristine—procarbazine—prednisolone)
was given for treatment of Hodgkin’s disease; the cycles
containing prednisolone (two out of six cycles) were toler-
ated better with respect to emesis than those not containing
prednisolone [4]. Although since then many studies have
shown the effectiveness of corticosteroids in preventing che-
motherapy-induced acute nausea and vomiting, relatively
few have concerned moderately emetogenic chemotherapy
or fractionated high doses of cisplatin. Despite this, the ex-
perience accumulated before the advent of the 5-HT; recep-
tor antagonists indicated that methylprednisolone and
dexamethasone, given repeatedly at high doses, were the
most effective antiemetic agents against moderately emeo-
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genic chemotherapy [5-10], without the side-effects associ-
ated with metoclopramide or prochlorperazine [6-9].

The 5-HT; receptor antagonists have also proved to be
effective antiemetic agents against moderately emetogenic
chemotherapy regimens, and both granisetron [11-17] and
ondansetron [18-23] typically achieve complete response
rates of 70-80% during the first 24 h. Moderately emeto-
genic chemotherapy is often given as fractionated regimens,
repeated for several cycles and controlled trials have shown
that not only can complete response rates fall over sub-
sequent days [13, 24] and in subsequent cycles [25, 26],
but also that a minority of patients are not optimally con-
trolled by 5-HT; receptor antagonists alone and would ben-
efit from addition of another antiemetic agent with a
different mechanism of action [27].

Preliminary results in ferrets [28, 29] and humans [30,
31] suggested that addition of dexamethasone to a 5-HT;
receptor antagonist could improve the control of acute nau-
sea and vomiting following moderately emetogenic che-
motherapy, findings that have been supported by the results
of two recent randomised, double-blind, parallel-group stu-
dies [14, 15]. The aim of the present study was to assess
the efficacy and tolerability of the combination of granise-
tron and dexamethasone compared with granisetron alone
in controlling acute emesis in patients receiving two con-
secutive, identical doses of moderately emetogenic che-
motherapy, including fractionated cisplatin.

PATIENTS AND METHODS

The study was a randomised, double-blind, placebo-con-
trolled, crossover trial conducted in two centres in the
French-speaking region of Switzerland. It was performed in
accordance with the Declaration of Helsinki and was
approved by the ethical review committee of the Hopital
Cantonal Universitaire de Geneéve. All patients gave written
informed consent.

Patients over 18 years of age were eligible for inclusion if
they were scheduled to receive two identical consecutive
courses of chemotherapy lasting up to 5 days each, and if
they had a WHO performance status score of 2 or less.
Patients were excluded if they had marked hepatic dysfunc-
tion, congestive heart failure (NYHA grades III or IV), pre-
existing acute or chronic nausea and/or vomiting, active
peptic ulceration, primary or secondary brain tumours, gas-
tric compression or gastro-intestinal tumours likely to lead
to subacute obstruction, or previous gastrectomy. Other
exclusion criteria were a change in dose of central nervous
system (CNS)-active medication (except short-acting benzo-
diazepines) within 1 week of the study, scheduled treatment
with corticosteroids (other than dexamethasone or those
given as part of the chemotherapy regimen), other antie-
metic drugs, concomitant upper abdominal radiotherapy,
use of any investigational new drug in the 1 month before
or during the study, or know sensitivity or reaction to ster-
oids.

Patients were screened for inclusion a maximum of 14
days before the start of the study.

Chemotherapy

Patients received one of the chemotherapeutic drugs listed
in Table 1, either as monotherapy or combined with other
cytotoxic agents. Any other non-emetogenic chemotherapy
was administered as normal. Cisplatin was usually given at a
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Table 1. Chemotherapeutic agents administered. Other cytotoxic
agents were allowed with these agents, and other non-emetogenic
chemotherapy was administered as usual

Chemotherapeutic Percentage of patients
agent Dose (mg/m?) (n="172)*
Carboplatin >300 7 (5/72)
Cisplatin >20 daily up to day 4 36 (26/72)
Cyclophosphamide >600 3 (2/72)
Darcarbazine >350 1(1/72)
Doxorubicin >25 15 (11/72)
Other chemotherapy 38 (27/72)

*Only patients who completed both arms of the crossover

rate of 1 mg/min, administered first in any combination
regimen. Chemotherapy was given either on day 0 only or
as a fractionated regimen for up to 5 days (days 0-4).
Those patients who completed the first course of che-
motherapy returned (typically after 3 weeks) for a second
identical course.

Antiemetic therapy

At 30 min before the start of chemotherapy on day O,
patients were randomised to receive either a standard intra-
venous dose of dexamethasone, 20 mg, or matching pla-
cebo, infused over 25 min. All patients then received
intravenous granisetron, 3 mg, infused over 5 min. For frac-
tionated chemotherapy regimens, the above antiemetic regi-
men was followed on each day, for a maximum of 5 days of
chemotherapy (days 0-4). If nausea and vomiting occurred
after the initial dose of granisetron, patients could receive
up to two additional doses of granisetron by slow intrave-
nous infusion. Patients whose nausea and vomiting was not
adequately controlled by the additional doses of granisetron
were withdrawn from the study and given another antie-
metic of their physician’s choice.

At the second treatment cycle, patients crossed over to
receive the alternative antiemetic treatment (granisetron
plus dexamethasone or placebo), administered as before.

Granisetron (SmithKline Beecham, Thorishaus,
Switzerland) was supplied as open-label ampoules contain-
ing a minimum of 3 mg. Dexamethasone, 20 mg, and its
matching placebo were supplied by E. Merck (Darmstadt,
Germany). Active dexamethasone and placebo were indis-
tinguishable on shaking, thus ensuring that the study blind-
ing was maintained.

Evaluation of efficacy

The same procedures were followed in both chemother-
apy courses. Patients were either monitored as in-patients
for the duration of their chemotherapy (up to 5 days) or
could be discharged 2 h after receiving chemotherapy. The
patients’ subjective assessments of nausea and vomiting
were recorded retrospectively for each 24 h period to the
end of chemotherapy. After discharge, patients recorded
their assessments for 5 days on diary cards which were
returned at the start of the second course and at the follow-
up visit 6-14 days after the start of the second chemother-
apy course. Nausea was recorded as none, mild, moderate
or severe; the number of vomiting (including retching) epi-
sodes was recorded as none, one, two, three, four or more
than four.
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Table 2. Patient characteristics at randomisation

Treatment group at first cycle

Variable Granisetron plus dexamethasone (n = 56) Granisetron plus placebo (n = 54)
Males/females (number of patients) 34/22 33/21
Mean age (years) 55.5 53.8
Range (18-82) (22-74)
Mean height (cm) 168.3 168.0
Mean weight (kg) 65.6 66.0
Range (47-87.7) (44-103)
Alcohol consumption (number of patients)
<10 units/week 34 38
10-20 units/weeks 15 7
>20 units/week 7 9
WHO performance status score (number of
patients)
0 5
1 39 38
2 11
Chemotherapy naive (number of patients) 37 39
Primary tumour site (percentage of patients)
Lung 32.1 27.8
Lymphoma 12.5 16.7
Breast 8.9 13.0
Stomach 8.9 9.3

Complete response (no moderate or severe nausea, no
vomiting, no rescue antiemetics and no withdrawal from
treatment) was assessed over the first 24h of each che-
motherapy course. Patients who were not complete respon-
ders were defined as non-responders. In addition, analyses
of time to less than complete response, to first episode of
vomiting, to first episode of moderate/severe nausea and to
use of rescue antiemetics during chemotherapy were per-
formed over the whole chemotherapy period.

Both intention-to-treat and efficacy-evaluable analyses
were performed and gave similar results.

Patient and physician preference

Both patients and physicians were asked after the end of
the second chemotherapy course to express their preference
for antiemetic treatment as session 1, session 2 or no prefer-
ence.

Tolerabiliry

Blood pressure, heart rate and temperature were
measured before the administration of antiemetic drugs on
day 0 of each chemotherapy course and on each following
day of chemotherapy up to a maximum of 5 days. Routine
haematological and biochemical tests were performed at the
same times.

Adverse events reported by the patients or observed by
clinicians were recorded for each 24 h period of each che-
motherapy course, during the diary card period, at the start
of the second course of chemotherapy and at the final fol-
low-up visit. For each adverse event, the duration, fre-
quency, severity and outcome were noted, together with
details of any treatment given. Clinicians also assessed the
relationship of the adverse event to study treatment.

Statistical analysis
Statistical analysis was carried out using the data pre-
sented as a crossover trial. Where appropriate, statistical

analysis of the parallel trial data was used to confirm the
crossover results.

In the crossover analysis, categorical data and cycle effects
were compared with the Mainland-Gart test. Treatment by
cycle interactions for complete responders were assessed
with the Hills and Armitage test, confirmed by Prescott’s
test. Crossover survival data were analysed using the
method proposed by France and associates {[32].
Confidence intervals for the odds ratio were calculated by
the case—control Mantel-Haenzel test.

RESULTS
Unless otherwise stated, the results given below relate to
the crossover analysis.

Patients’ characteristics

A total of 111 patients of Caucasian origin entered the
study, of whom one did not receive study medication or
chemotherapy due to disease progression. Approximately
40% of the patients had local or distant/widespread metas-
tases. Of the 110 intention-to-treat patients, 76 were receiv-
ing chemotherapy for the first time.

During cycle 1, 56 patients received granisetron plus
dexamethasone and 54 received granisetron plus placebo.
The two groups were well matched for demographic vari-
ables (Table 2). Thirty-nine patients in the granisetron plus
dexamethasone group and 33 patients in the granisetron
plus placebo group crossed over. Thus, during cycle 2, 33
patients received granisetron plus dexamethason and 39
received granisetron plus placebo. In total, 38 patients failed
to complete both cycles: for 32 of these only cycle 1 data
were available, and for another 6 patients only baseline
cycle 2 data were recorded. In total, 72 patients crossed
over as intended. In cycle 1, additional granisetron was
required by 18/33 patients (55%) in the granisetron plus
placebo group and by 13/39 patients (33%) in the granise-
tron plus dexamethasone group. This trend was also evident
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Figure 1. Complete response rates over the first 24 h of che-
motherapy in patients who completed the crossover.

in cycle 2, when 9 patients (27%) receiving granisetron plus
dexamethasone needed rescue medication compared with
17 (44%) in the granisetron plus placebo group.

Cisplatin plus doxorubicin or 5-fluorouracil were the
cytostatic  treatments most commonly administered
(Table 1). Most of the patients received their chemotherapy
over 1 day only.

Complete responses

The complete response rates over the first 24 h of each
treatment cycle for patients who crossed over are shown in
Figure 1. Combining cycles 1 and 2 , the complete response
rate over 24 h for those patients who crossed over was
80.6% (58/72) for the granisetron plus dexamethasone
group and 65.3% (47/72) for the granisetron plus placebo
group (P =0.015). There was no evidence of a carry-over
effect. A cycle effect was identified, however, with a higher
proportion of complete responders over 24 h in cycle 1 than
in cycle 2 (P=0.051). The superiority of the combination
of granisetron plus dexamethasone was confirmed by the
parallel-group analysis, which in cycle 1 showed a significant
difference in complete response rates (granisetron plus dexa-
methasone, 84% (47/56); granisetron plus placebo, 63%
(34/54); P=10.013). In cycle 2, 73% (24/33) on granisetron
and dexamethasone and 62% (24/39) on granisetron plus
placebo had a complete response.

Patient preference

Of the 43 patients who crossed over and expressed a pre-
ference, 67% (29/43) preferred the combination of granise-
tron plus dexamethasone (P = < 0.05), although 29 patients
expressed no preference. No cycle effect was observed.

Subgroup analyses

The proportion of complete responders over the first 24 h
was also analysed by age, sex, alcohol consumption and
naivety to chemotherapy. The proportions of complete
responders were higher in elderly patients (over 65 years)
and in patients who consumed 10-20 units/week of alcohol.
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Figure 2. Time to first episode of vomiting over cycles 1 and
2 of chemotherapy (crossover analysis), based on average
survivor function and Cox model regression coefficient.

Neither sex nor naivety to chemotherapy influenced the
complete response rate.

Other efficacy variables

Granisetron plus dexamethasone was significantly more
effective than granisetron plus placebo over the whole che-
motherapy period in terms of time to less than complete re-
sponses (P=0.041), time to first episode of moderate/severe
nausea (P=0.04), time to first episode of vomiting
(P=0.03) (Figure 2) and time to use of rescue antiemetic
medication (P=0.02). No cycle effects were detected. In
addition, more physicians preferred the combination treat-
ment (P <0.05).

Tolerability and safery

There were no significant differences in the safety profiles
of the two antiemetic regimens. The most common adverse
effects, which included abdominal pain, asthenia, consti-
pation, fever, headache and insomnia, tended to be minor
and were reported by 92/110 patients in cycle 1 and by 51/
72 in cycle 2. Adverse events were evenly distributed
between the two groups: in cycle 1, 44 patients (78.6%)
receiving granisetron plus dexamethasone and 48 (88.9%)
receiving granisetron plus placebo reported adverse events,
compared with 23 (69.7%) and 28 (71.8%), respectively, in
cycle 2 (non-significant). Mean changes in heart rate, blood
pressure and temperature were small and similar in the two
groups.

Overall, a total of 24 patients reported serious adverse
events (13 in patients receiving granisetron plus dexametha-
sone and 11 in patients receiving granisetron plus placebo).
None of the serious adverse events was related to study
medication; all were due to the underlying disease or its
treatment.

At cycle 1, adverse events or deaths leading to withdrawal
were reported in 13 patients (including 5 who died) who
received granisetron plus placebo and 8 (including 4 who
died) who received granisetron plus dexamethasone; 3
patients withdrew at cycle 2. None of the adverse events
leading to death or withdrawal was considered to be drug
related.
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DISCUSSION

Although single cisplatin doses below 50-60 mg/m® are
less emetogenic than single high doses [33], and non-cispla-
tin chemotherapy is usually considered as only moderately
emetogenic, the emetogenic potential of these regimens
should not be underestimated. For example, cyclophospha-
mide-methotrexate-5—fluorouracil produces nausea and
vomiting in 70-90% of patients, which may be severe in
50-60% [34, 35].

The question of whether 5-HT'; receptor antagonists have
any advantage over corticosteroids or whether a combi-
nation of the two types of agent would further improve the
control of acute and/or delayed emesis following moderately
emetogenic chemotherapy has been examined in several stu-
dies, with somewhat conflicting results. In the study of
Jones and associates [22], ondansetron was equally effective
compared with dexamethasone in controlling acute nausea
and vomiting, although dexamethasone was more effective
against delayed nausea. In three other studies, however,
granisetron was more effective and less toxic than dexa-
methasone plus a phenothiazine [11, 12, 16], but the effi-
cacy of phenothiazines is doubtful and dexamethasone was
given only as a single dose. Two randomised, double-blind,
parallel-group studies have recently shown the benefit of
using a combination of antiemetic agents for acute emesis in
patients receiving moderately emetogenic chemotherapy
[14, 15]. Thus, granisetron, 3 mg i.v., plus dexamethasone,
8 mg i.v., produced a complete response in 85% of patients
compared with 75.9% receiving granisetron alone
(P=0.053) [14]. Similarly, complete protection from
vomiting and from nausea were achieved in 70.6% and
55.1% of patients given dexamethasone, in 72.3% and
48.2% of those receiving granisetron alone and in 92.6%
and 71.9% of those receiving granisetron plus dexametha-
sone (P <0.001) [15].

In the study reported here, a number of patients withdrew
after the first cycle of antiemetic treatment. Withdrawal was
not random and for example, patients who did not respond
in the first cycle tended to withdraw. Despite this, the cross-
over data are statistically valid and are supported by the
results of parallel-group analysis. The reasons for a selective
withdrawal warrant further investigation, particularly as they
reflect clinical experience and highlight the problems of
such studies in patients with cancer.

In cycle 1, the complete response rate over the first 24 h
achieved with granisetron plus dexamethasone (87%) was
higher than with granisetron plus placebo (70%). These
findings are similar to those of other studies comparing
granisetron plus dexamethasone with granisetron plus pla-
cebo {14, 15], and clearly show the benefit of adding dexa-
methasone to granisetron to control acute emesis following
moderately emetogenic chemotherapy. It is also interesting
to note that 65% (72/110) of the study population were low
alcohol consumers, a group in whom control of acute
emesis is more difficult to achieve [36]; however, only 39%
(43/110) of the study population were women, who as a
group are usually poorly responsive to antiemetic treatment.

The complete response rates over 24h in cycle 2 were
lower than in cycle 1, and this reflects the reported experi-
ence with ondansetron plus dexamethasone over repeated
cycles [25, 37]. In the study of Campora and associates
[26], however, the efficacy of ondansetron plus dexametha-
sone in achieving complete control of acute emesis was
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maintained over six courses of cyclophosphamide--doxorubi-
cin chemotherapy, although acute nausea was much less
well controlled. Despite the observed decrease in efficacy, it
has been reported that complete response rates of approxi-
mately 60% are maintained for up to eight cycles of che-
motherapy with granisetron as the antiemetic [17].

In the present study, there was a significant trend in
favour of granisetron plus dexamethasone in terms of times
to less than complete response, to first episode of moderate/
severe nausea, to first episode of vomiting and to use of res-
cue antiemetic medication. This reflects other findings that
control of delayed emesis following moderately emetogenic
chemotherapy is significantly better with a combination of a
5-HT; receptor antagonist plus dexamethasone than with
either agent alone or with standard antiemetic regimens
[14-16, 24-26, 38].

In conclusion, these results show that a single dose of
dexamethasone, 20 mg, added to granisetron enhances the
efficacy of granisetron alone in controlling nausea and
vomiting following moderately emetogenic chemotherapy.
Furthermore, the improved efficacy is maintained for up to
5 days, as evidenced by longer times to breakthrough nausea
and vomiting and decreased use of additional antiemetics.
Granisetron plus dexamethasone is preferred by patients.
There do not appear to be any differences in the safety pro-
files of granisetron alone and with the addition of dexa-
methasone.

1. Coates A, Abraham S, Kaye S, e al. On the receiving end—
patient perception of the side effects of cancer chemotherapy.
Eur ¥ Clin Oncol 1983, 19, 203-208.

2. Laszlo J. Emesis as limiting toxicity in cancer chemotherapy. In
Laszlo J, ed. Antie-emetics and Cancer Chemotherapy. Baltimore/
London, Williams & Wilkins, 1983, 1-5.

3. Gralla R]. An outline of anti-emetic treatment. Eur § Cancer
Clin Oncol (Suppl 1) 1989, 25, S7-S11.

4. Winokur SM, Baker JJ, ez al. Dexamethasone in the treatment
of nausea and vomiting from cancer and chemotherapy. ¥ Med
Assoc Ga 1981, 70, 263-264.

5. Chiara S, Campora E, Lionetto R, Bruzzi P, Rosso R.
Methylprednisolone for the control of CMF-induced emesis.
Am F Chn Oncol (CCT) 1987, 10, 264-267.

6. Roila F, Tonato M, Basurto C, Minotti V, Ballatori E, Del
Favero A. Double-blind controlled trial of the antiemetic effi-
cacy and toxicity of methylprednisolone (MP), metoclopramide
(MTC) and domperidone (DMP) in breast cancer patients
treated with i.v. CMF. Eur ¥ Cancer Clin Oncol 1987, 23, 615-
617.

7. Roila F, Basurto C, Minotti V, Ballatori E, Tonato M, Del
Favero A. Methylprednisolone versus metoclopramide for pre-
vention of nausea and vomiting in breast cancer patients trea-
ted with intravenous cyclophosphamide methotrexate 5-
fluorouracil: a double-blind randomized study. Oncology
1988, 45, 346-349.

8. Basurto C, Roila F, Bracarda S, Tonato M, Ballatori E, Del
Favero A. A double-blind trial comparing antiemetic efficacy
and toxicity of metoclopramide versus methylprednisolone ver-
sus domperidone in patients receiving doxorubicin chemother-
apy alone or in combination with other antiblastic agents. Am ¥
Clin Oncol (CCT) 1988, 11, 594-506.

9. Markman M, Sheidler V, Ettinger DS, Quaskey SA, Mellits
ED. Antiemetic efficacy of dexamethasone. Randomized,
double-blind, crossover study with prochlorperazine in patients
receiving cancer chemotherapy. N Engl ¥ med 1984, 311, 549-
552.

10. Pollera CF, Nardi M, Marolla P, Pinnaré P, Terzoli E,
Giannarelli D. Effective control of CMF-related emesis with
high-dose dexamethesone: resuits of a double-blind crossover



1610

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

trial with metoclopramide and placebo. Am ¥ Clin Oncol (CCT)
1989, 12, 524-529.

Marty M, the Granisetron Study Group. A comparative study
of the use of granisetron, a selective 5-HT3 antagonist, versus a
standard regimen of chlorpromazine plus dexamethasone in the
treatment of cytostatic-induced emesis. Eur § Cancer (Suppl 1)
1990, 26, 28-32.

Warr D, Willan A, Fine S, er al. Superiority of granisetron to
dexamethasone plus prochlorperazine in the prevention of che-
motherapy-induced emesis. ¥ Natl Cancer Inst 1991, 18, 1169—
1173.

Granisetron Study Group. The antiemetic efficacy and safety of
granisetron compared with metoclopramide plus dexametha-
sone in patients receiving fractionated chemotherapy over 5
days. Cancer Res Clin Oncol 1993, 119, 555-559.

Carmichael J, Bessel EM, Harris AL, Hutcheon AW, Dawes
PJDK, Daniels S. Comparison of granisetron alone and grani-
setron plus dexamethasone in prophylaxis of cytotoxic-induced
emesis. Br ¥ Cancer 1994, 70, 161-1164.

Ttalian Group for Antiemetic Research. Dexamethasone, grani-
setron, or both for the prevention of nausea and vomiting
during chemotherapy for cancer. N Engl ¥ Med 1995, 332, 1-5.
Smith IE, Granisetron Study Group. Anti-emetic treatment
with granisetron in patients receiving moderately emetogenic
chemotherapy. Eur ¥ Clin Res 1994, 5, 193-202.

Blijham GH on behalf of the Granisetron Study Group. Does
granisetron remain effective over mutiple cycles? Eur ¥ Cancer
(Suppl 1) 1992, 28A, S17-S21.

Scmoll H-J. The role of ondansetron in the treatment of emesis
induced by non-cisplatin-containing chemotherapy regimes.
Eur ¥ Cancer (Suppl 1) 1989, 25, §53-839.

Bonneterre J, Chevallier B, Metz R, et al. A randomized
double-blind comparison of ondansetron and metoclopramide
in the prophylaxis of emesis induced by cyclophosphamide,
fluorouracil, and doxorubicin or epirubicin chemotherapy.
¥ Clin Oncol 1990, 8, 1063-1069.

Portuguese Ondansetron Study Group. Ondansetron in the
treatment of nausea and vomiting induced by chemotherapy.
Anticancer Drugs (Suppl 2) 1993, 4, 23-27.

Jantunen IT, Flander M, Heikkinen MI, Kuoppala TA,
Teerenhovi L, Kataja VV. Comparison of ondansetron with
customary treatment in the prophylaxis of nausea and emesis
induced by non-cisplatin containing chemotherapy. Acta Oncol
1993, 32, 413-415.

Jones AL, Hill AS, Soukop M, et al. Comparison of dexa-
methasone and ondansetron in the prophylaxis of emesis
induced by moderately emetogeic chemotherapy. Lancer
1991, 338, 483-487.

Rosso R, Campora E, Cetto G, Fosser V, Marangolo M, Olivia
C. Oral ondansetron (GR 38032F) for the control of acute and
delayed cyclophosphamide-induced emesis. Awnricancer Res
1991, 11, 937-940.

Fox SM, Einhormn LH, Cox E, Powell N, Abdy A.
Ondansetron versus ondansetron, dexamethasone, and chlor-
promazine in the prevention of nausea and vomiting associated
with multiple-day cisplatin chemotherapy. ¥ Clin  Oncol
1993, 11, 2391-2395.

Soukop M, McQuade B, Hunter E, er al. Ondansetron com-
pared with metoclopramide in the control of emesis and quality

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

V. Kirchner er al.

of life during repeated chemotherapy for breast cancer.
Oncology 1992, 49, 295-304.

Campora E, Giudici S, Merlini L, Rubagotti A, Rosso R.
Ondansetron and dexamethasone versus standard combination
antiemetic therapy. A randomized trial for the prevention of
acute and delayed emesis induced by cyclophosphamide-doxor-
ubicin chemotherapy and maintenance of antiemtic effect at
subsequent courses. Am ¥ Chn Oncol (CCT) 1994, 17, 522-
526.

Kamanabrou D, the Granisetron Study Group. Intravenous
granisetron—establishing the optimal dose. Eur § Cancer
(Suppl 1) 1992, 28A, S6-S11.

Hawthorn ], Cunningham D. Dexamethasone can potentiate
the anti-emetic action of a 5HT; receptor antagonist on cyclo-
phosphamide induced vomiting in the ferret. Br ¥ Cancer
1990, 61, 56-60.

Marr HE, Davey PT, Blower PR. The effect of dexametha-
sone, alone or in combination with granisetron, on cisplatin-
induced emesis in the ferret. Br ¥ Pharmacol 1991, 104, 371P.
Cunningham D, Turner A, Hawthorn ], Rosin RD.
Ondansetron with and without dexamethasone to treat che-
motherapy-induced emesis. Lancer 1989, i, 1323,

Smith DB, Newlands ES, Spruyt OW, et al. Ondansetron
(GR38032F) plus dexamethasone: effective anti-emetic prophy-
laxis for patients receiving cytotoxic chemotherapy. Br ¥ Cancer
1990, 61, 323-324.

France LA, Lewis JA, Kay R. The analysis of failure time data
in crossover studies. Star Med 1991, 10, 1099-1113.

Hesketh PJ, Kris MG, Grunberg SM, et al. A proposal for clas-
sifying the acute emetogenicity of cancer chemotherapy. ¥ Clin
Oncol 1997, 15, 103-109.

David M, Durrand M, Chauvergne J, Mauriac L, Bue NB,
Hoerni B. Cyclophosphamide, methotrexate and 5-FU (CMF)
induced nausea and vomiting: a controlled study with high-
dose metoclopramide. Cancer Treat Rep 1984, 68, 921-922.
Morran C, Smith DC, Anderson DA, McArdle CS. Incidence
of nausea and vomiting with cytotoxic chemotherapy: a pro-
spective randomized trial of antiemetics. BMY 1979, 1, 1323~
1324.

D’Aquisto R, Tyson LB, Gralla R], er al. The influence of a
chronic alcohol intake on chemotherapy-induced nausea and
vomiting [Abstract]. Proc Am Soc Clin Oncol 1986, 5, 257.
Nicolai N, Mangiarotti B, Salvioni R, Piva L, Faustini M,
Pizzocaro G. Dexamethasone plus ondansetron versus dexa-
methasone plus alizapride in the prevention of emesis induced
by cisplatin-containing chemotherapies for urological cancers.
Eur Urol 1993, 23, 450-456.

Rith U, Upadhyaya BK, Arechavala E, er al. Role of ondanse-
tron plus dexamethasone in fractionated chemotherapy.
Oncology 1993, 50, 168-172.

Acknowledgements—The authors acknowledge the assistance of
the following in conducting this study: Ms S. Stauffer (SmithKline

Beecham,
Cantonal Universitaire Geneéve,

Thoérishaus Switzerland), Mr

Geneva,

P.A. Iten (Hopital
Switzerland and Dr

Deisenroth (E. Merck, Darmstadt, Germany).



