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OraN Ondansetron in the Prevention of 
Chemotherapy-induced Emesis in Breast Cancer 

Patients 
M. Clavel*, J. Bonneterre, H. d’Allens, J.-M. Paillarse and the French 

Ondansetron Study Group 

A multicentre randomised, double-blind parallel group study has been carried out in order to co&m the anti- 
emetic efficacy of orally administered ondansetron. A total of 259 chemotherapy-naive breast cancer patients 
treated with a 5-fluorouracil, doxorubicin, cyclophosphamide (FAC) or S-fluorouracil, epirubicin, cyclophospham- 
ide (FEC) regimen were randomly assigned to ondansetron (OND) 8 mg tablet or alixapride (ALI) 150 mg 
intravenous (i.v.) injection, prior to chemotherapy. These treatments were then followed by OND 8 mg tablet or 
AL1 50 mg tablet, respe:ctively, 8 to 12 h later. Oral treatment was then continued twice a day over S5 days. The 
number of emetic episodes (EE = vomits + retches) and the grade of nausea were recorded; quality of life was 
assessed using a specik questionnaire. Of the 254 patients analysed for efficacy, complete or major control 
(success: O-2 EE) over the 24 h following start of chemotherapy was obtained in 81% of the OND group compared 
with 47% of the AL1 group (P < 0.001). A significant difference in favour of OND was also observed for nausea 
(P < 0.0001). For on d.ays 2 to 4 emesis, the arm containing OND was superior to that with AL1 (worst day 
analysis): 77% success versus 63% (P < 0.002). The overall control of emesis (from day 1 to day 4) was better 
with OND (64% patients success in the OND group versus 41% in the AL1 group; P < 0.0001). At the end of the 
study the number of patients wishing to receive the same anti-emetic treatment for their next course was 83% for 
OND compared with 54,% for AL1 (P < 0.0001). In terms of quality of life in relation to emesis phenomena, OND 
was significantly superior to AL1 (P = 0.04). Both treatments were well tolerated. In the prevention of the 
prolonged emesis inducted by FACFEC-type emetogenic chemotherapy, orally administered OND was superior 
to ALI, given as an i.v. injection and followed by tablets. 
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INTRODUCTION 
IN THE treatment of breast cancer, 5-fluorouracil, doxorubicin, 
cyclophosphamide (FAC) Ior S-fluorouracil, epirubicin, cyclo- 
phosphamide (FEC) chemotherapy regimens are commonly 
used treatments showing a similar anti-cancer efficacy [l]. 
These protocols are considered moderately emetogenic, 
inducing nausea and vomiting in 6030% of patients not treated 
with an anti-emetic [2]. 
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Ondansetron is a highly selective 5HT3 receptor antagonist, 
and is effective in patients treated with highly emetogenic 
chemotherapies [3-Q furthermore, its superiority in the pre- 
vention of nausea and vomiting induced by a FAGFEC chemo- 
therapy regimen has been demonstrated in a comparative study 
with metoclopramide [6]. 

Its efficacy has also been demonstrated when given orally to 
patients following a similar type of chemotherapy, although the 
observed difference in activity over metoclopramide did not 
reach statistical significance [7]. A recent American study also 
demonstrated the efficacy of orally administered ondansetron 
compared with placebo in cyclophosphamide-treated pati- 
ents [S]. 

Alizapride is a neuroleptic, anti-emetic benzamide whose 
mode of action is similar to that of metoclopramide. Its anti- 
emetic efficacy has been confirmed by various clinical stud- 
ies [9], and it is widely used in cytotoxic-induced emesis. 

The aim of this study was to provide complementary data 
on the efficacy of orally administered ondansetron: thus, it 
compared ondansetron administered orally with alizapride given 
intravenously followed by oral administration in FAGFEC 
chemotherapy regimen given for the treatment of breast cancer. 
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PATIENTS AND METHODS 
Patient selection 

Thirty-six French cancer centres included patients according 
to the following criteria: female patients aged 18 years or over, 
undergoing their first course of cytotoxic chemotherapy for 
breast cancer using one of the following regimens: FAC-S- 
fluorouracil500-600 mgim2, doxorubicin 50 mgim*, cyclophos- 
phamide 500-600 mg/m*. FEC-5fluorouracil 500-600 mg/ 
m*, epirubicin 50-75 mg/m*, cyclophosphamide 500-600 mgl 
mz. 

The patients were not eligible for inclusion if any of the 
following applied: serious disease other than the cancer being 
treated, another cause of nausea or vomiting other than the 
chemotherapy, a clinical hepatic disorder, a persistent chronic 
alcoholism, emesis or anti-emetic treatment during the 24 h 
preceding the entry into the study. 

This protocol was approved by the Ethics Committee of Lyon. 
The study was conducted in accordance with the principles of the 
Helsinki Declaration. All patients gave their written informed 
consent. 

Anti-emetic regimen 
The patients were randomised to one of the two following 

groups : 

-- Ondansetron group: one capsule containing 8 mg ondanse- 
tron tablet, 2 h prior to the start of chemotherapy, and a 
single intravenous placebo injection 30 min before chemo- 
therapy, followed 8-12 h later by one capsule containing 
8 mg ondansetron tablet, administered morning and evening 
during the following 3-5 days (the decision of the treatment 
duration was left to the investigator). 

- Alizapride group: one placebo capsule, 2 h before the begin- 
ning of chemotherapy, and a single intravenous injection of 
150 mg alizapride 30 min before chemotherapy, followed 
8-12 h later with a capsule containing 50 mg alizapride 
tablet, administered morning and evening during the follow- 
ing 3-5 days (the decision of the treatment duration was left 
to the investigator). 

Assessment criteria 
During chemotherapy and for the following 3 days, the emetic 

episodes were recorded on a diary card. An emetic episode was 
defined as a single vomit or retch, alone or any number of 
continuous vomits or retches. Emetic episodes were by definition 
separated by the absence of both vomiting or retching for at least 
one minute. The response to treatment was graded as complete 
control (no episode), major (one to two episodes), minor (three 
to five episodes) or failure (more than five episodes or rescue 
medication). Those patients showing a complete or major 
response were regrouped into success (up to two episodes). 

The primary efficacy assessment criteria was the anti-emetic 
response assessed during the 24 h following the start of chemo- 
therapy. The control of delayed emesis was assessed through the 
anti-emetic response on the worst day (days 24) for each patient. 

Nausea graded as none, mild, moderate or severe was assessed 
before treatment, 4,8 and 24 h after the start of chemotherapy. 
The four-item graded scale was related to effects of nausea on 
the patients’ daily activities (grade of nausea: none, mild, 
moderate, severe). The patient also carried out a self-assessment 
of nausea by means of a vertical visual analogue scale from 0 mm 
(absence of nausea) to 100 mm (nausea as severe as can be 
imagined) before the anti-emetic treatment and after. 

The overall patient satisfaction was assessed at the follow-up 
examination (l-4 weeks after the beginning of chemotherapy) 
by asking the patient if she wished to receive the same anti- 
emetic treatment during the next course of chemotherapy. 

Quality of life was assessed using two specific scales, the FLIC 
(functional living index in cancer [lo]) for the impact of cancer 
and the FLIE (functional living index in emesis [ll]) for the 
impact of emesis. This questionnaire was completed by the 
patient before chemotherapy and 4 days after. It included a total 
of 40 questions, 22 for the FLIC and 18 for the FLIE. The 
patients gave each question a score from one to seven which, 
depending on the questions, corresponded either to a better 
quality of life or to a worse condition. The total score for each 
questionnaire was obtained by calculating the average score of 
each question. 

The adverse events were recorded during the week following 
the beginning of chemotherapy. A cause-effect relationship with 
the study treatment was established by the investigator and, in 
case of a serious adverse event, a drug surveillance enquiry was 
made to establish the causal link with the study drug. 

Statistical anarysis 
This was a multicentre, randomised, parallel group, double- 

blind study. In order to show a difference between the assumed 
success rates of 70% for ondansetron and 50% for ahzapride, 
with a 5% level of significance and 95% power (one-sided test), 
128 patients in each treatment group would be required. 

All the patients were included in the analysis of efficacy if they 
had complied with the conditions of the protocol during the first 
24 h of the study. The efficacy of the study treatments were 
compared over the first 24 h after the start of chemotherapy, 
during the worst day between days 2 and 4 and finally, at the 
end of the anti-emetic treatment. 

The quantitative variables were compared using a variance 
analysis or the Wilcoxon rank sum test. Comparisons of the 
qualitative variables were carried out using a Fisher’s exact test, 
x2 test or a maximum likelihood test according to the theoretical 
population size. The comparisons between the scores obtained 
with the quality of life questionnaire were carried out with 
Student’s t-test. 

RESULTS 
Of the 259 patients recruited into the study, 5 were excluded 

from the analysis of efficacy for the following reasons: non- 
compliance with the anti-emetic therapy (n = 3), non-com- 
pliance with the chemotherapy regimen (n = l), lack of records 
of assessment criteria (n = 1). 

The characteristics at entry in the study of the 254 patients 
analysed for efficacy, along with the chemotherapy regimen 
received, are presented in Table 1 with 123 patients in the 
ondansetron group and 131 patients in the alizapride group. All 
patients were included in the safety analysis (ondansetron, 
n = 125; alizapride, n = 134). 

Efficacy 
Control of emetic episodes. Table 2 shows that the control of 

acute emesis, in the 24 h following the start of chemotherapy, 
was significantly better with ondansetron, successful in 81% of 
patients compared with 47% with alizapride (P < 0.0001). 

This rate of failure on day 1 was 11% for ondansetron and 
41% for alizapride (P < 0.0001). 

The efficacy of ondansetron was equally superior in the control 
of days 2-4 emetic episodes (Table 3) with the success rate on 
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Table 1. St&y population* at entry in the trial 

Ondansetron Alizapride 
(n = 123) (n = 131) 

Age, years (mean k sta.ndard 51.9 f 0.9 52.9 + 0.9 
deviation) 
Body surface area, m* (mean ? stan- 
dard deviation) 

1.66 + 0.01 1.65 + 0.01 

Alcohol consumption > 4 unitst 0 (0) l(O.7) 
per day: n(%) 
Histological type (n) 

Ductal 109 116 
Lobular 11 6 
Colloid 0 1 
Other 3 7 
Data missing - 1 

Chemotherapy regimens: n (%I) 
FEC* 100 (81.3) 103 (78.6) 
FAC 23 (18.7) 28 (21.4) 

* There is no statistically significant difference between the two study 
groups. t One alcohol unit = one glass of liqueur or one glass of wine 
(12.5 cl) or one tankard of beer (25 cl). $ FEC = FEC 50 or FEC 75. 

Table 2. Contparisou of the anti-emetic effect over 24 h following 
the beginning of chemotherapy between the two treatment groups 

Ondansetron Alizapride 
Anti-emetic response (n = 123) (n = 131) 

Control of the emetic episodes* 
(vomiting and retches): n (%) 

Complete (0 episodes) 
Major (l-2 episodes) 

;;I;;; 81% ;;I;;; 1 1 47% 

Minor (3-5 episodes) 10 (8) 16 (12) 
Failure (> 5 episodes or rescue 13 (11) 53 (41) 
medication) 

*P = 0.001 (x2 test) 

the worst day being 77% of patients compared with 63% for 
alizapride (P < 0.002). The difference is even more significant 
when the rates of failure are considered: 10% for ondansetron 
versus 29% for alizapride (F < 0.0001). 

The complete results of the control of emetic episodes during 

Table 3. Comparisou of e&icacy in delayed emesis on days 24 
(wotst day analysis) 

Ondansetron Alizapride 
Anti-emetic response: (n = 123) (n = 131) 

Control of emetic episodes* 
(vomiting and retches): n (%) 

Complete (0 episodes) 
Major (1-2 episodes) 

;;I;;; 77% ;;I;;; 1 1 63% 

Minor (3-5 episodes) 16 (13) 10 (8) 
Failure (> 5 episodes or rescue 12 (10) 38 (29) 

medication) 

* P = 0.002 (x2 test). 

Table 4. Cotnparison of the overall control of emetic episodes during 
the whole course (days 1-I) 

Ondansetron Alizapride 
Anti-emetic response (n = 123) (n = 131) 

Control of emetic episodes* 
(vomiting and retches): n (%) 

Complete (0 episodes) 
Major (l-2 episodes) 

;;I;;; 64% ;; I;;; 1 1 41% 

Minor (3-5 episodes) 14(11) 14 (11) 
Failure (> 5 episodes or rescue 30 (24) 63 (48) 
medication) 

* P = 0.0001 (,$test) 

the whole study period (days l-4) are presented in Table 4. The 

results show a significant difference in favour of ondansetron 
(P = 0.0001). 

Control of nausea. The severity of nausea, assessed 24 h after 
the start of chemotherapy and on the worst day from days 2-4, 
shows that, during these two assessments, ondansetron was 
significantly superior to alizapride in its anti-nausea effect (Table 
5). 

Self-evaluation at 24 h by means of the visual analogue scale 
confirmed the superiority of ondansetron with a grade of nausea 
of 25.8 + 2.8 mm versus 44.5 f 3.4 mm for alizapride 
(ZJ < 0.0001). 

Global control of emesis (day 1). The percentages of patients 
with no emetic episodes, and with nausea graded none or mild, 
were 50% for the ondansetron group and 28% for the alizapride 
group (P < 0.0001). 

Patieut satisfaction with anti-emetic treatment 
At the follow-up examin ation, a greater percentage of patients 

in the ondansetron group declared they wished to receive the 
same treatment during their next chemotherapy regimen (83% 
versus 54%; P < 0.001). 

Assessment of quality of life (Table 6) 
There was less deterioration in the quality of life due to emesis 

(scale FLIE) in the patients receiving ondansetron (P = 0.04), 
which was statistically significant. The deterioration of quality 

Table 5. Control of nausea at 24 h and on the worst day after the 
start of chemotherapy: results expressed as percentage of patients for 

each grade of nausea 

Grade of nausea 

At 24 h* Worst dayt 
Ondanse- Ondanse- 

tron Ahzapride tron Alizapride 
n = 123 n = 131 n = 123 n = 131 

% % % % 

None 40 26 35 28 
Mild 31 21 20 18 
Moderate 20 21 28 16 
Severe 10 31 18 39 

*P < 0.0001 (x2 test). 
tP = 0.01 (x2 test). 
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Table 6. Evaluation of quality of life: FLIC questionnaire for cancer-related quality of life and FLIE for em&s-related quality of 
life 

FLIC FLIE 
Ondansetron Alizapride Ondansetron Alizapride 

Before chemotherapy, mean scores given for each question (number 4.99 (122) 5.24 (130) 6.79 (121) 6.83 (125) 
of patients) 
After chemotherapy, mean scores given for each question (number 4.46 (119) 4.50 (126) 5.37 (120) 4.87 (125) 
of patients) 
Mean differences in the scores given for each question (number of 0.55* (119) 0.73 (125) 1.45t(119) 1.93 (121) 
patients) 

* non-significant. t P = 0.04 (Student’s t test). FLIC, functional living index in cancer; FLIE, functional living index in emesis. 

of life due to cancer (scale FLIC) was not different between the 
two groups. 

Safety 
In both treatment groups, drug-related adverse events were 

minor with headache being the most frequently reported adverse 
event (2 patients in the ondansetron group, 3 patients in the 
alizapride group). 

DISCUSSION 
Treatment groups were well balanced with respect to the 

distribution of the main prognostic factors that are known 
to affect the control of nausea and vomiting (age, alcohol 
consumption and chemotherapy regimen): thus the statistical 
comparisons were not biased by the influence of these factors. 

The results noted for the anti-emetic response on the day 
of chemotherapy are similar to those of a previous trial [6], 
comparing injectable forms of ondansetron and metoclopramide. 
Another study on the effects of orally administered ondansetron 
also showed results in favour of ondansetron [7], but the 
difference did not reach statistical significance. The present 
study shows that orally administered ondansetron is superior to 
alizapride in the prevention of nausea and acute vomiting, 
induced by moderately emetogenic chemotherapies, i.e. 
FAGFEC. An anti-emetic treatment, administered by the oral 
route, may have benefits for the elderly patient, as well as those 
receiving chemotherapy in an ambulatory setting. 

The results obtained on days 2-4 (worst day) in the ondanse- 
tron group were better than in the alizapride group. These 
results were similar to those obtained in a previous study [6]. 
This superiority of ondansetron was obtained with an 8 mg oral 
dose given twice daily; furthermore, it has been demonstrated 
that the efficacy of this dose was similar to that of the same dose 
of 8 mg ondansetron administered orally three times/day [ 121. 

Evaluation of the two treatments during the whole course 
permitted an overall assessment of the emetic disorders felt 
by the patient throughout the course of chemotherapy. The 
superiority of ondansetron is highly significant, with many more 
patients failing on alizapride compared with ondansetron. It is 
known that patients who fail during their initial course of 
chemotherapy are more likely to experience nausea and vomiting 
during subsequent cycles [2]. 

The results noted for nausea, a phenomenon equally distress- 
ing for the patients, provide evidence of the superiority of 
ondansetron over alizapride, in the control of both acute nausea 
and possibly delayed nausea where a carry over from day 1 is not 
excluded. Both modes of evaluating nausea in this study (four 
item-graded scale and visual analogue scale) gave similar results. 

More patients were satisfied with their anti-emetic treatment 
in the ondansetron group. These results confirm those obtained 
in two previous studies [ 13, 141, and are similar to those already 
reported, in terms of patient preference during studies carried 
out using cross-over designs [3, 61; the difficulties inherent in 
the analysis of cross-over studies, particularly with the possibility 
of having a period or carry-over effect, led to a study design 
based on parallel groups. 

Despite the better anti-emetic efficacy observed with ondanse- 
tron in terms of nausea and vomiting, the control of emesis 
induced by FACIFEC chemotherapy with ondansetron alone is 
still suboptimal, and could be improved by using a corticoid in 
combination [ 151. 

The assessment of quality of life in relation to emesis phenom- 
ena clearly demonstrates the superiority of ondansetron over 
alizapride. This confirms the findings noted in a previous 
American study [ 111. The evaluation in terms of quality of life 
does not show any difference for the quality of life linked with 
cancer (FLIC scale): this instrument should be used again on 
several consecutive chemotherapy courses, in order to con&m 
the sensitivity of the questionnaire when administered over a 
longer period of evaluation. 

Both treatments were well tolerated, the rare, drug-related 
adverse events reported in the two groups being minor and 
transient. 

In conclusion, this trial, carried out in a homogeneous popu- 
lation of women treated for breast cancer, has demonstrated the 
efficacy of orally administered ondansetron, and its superiority 
over alizapride, initially administered intravenously, and fol- 
lowed by oral administration in the control of emesis, induced 
by a moderately emetogenic FAGFEC chemotherapy regimen. 
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A Phase III Study of Recombinant Interleukin-2, 
5Fluorouracil and Leucovorin Versus 

5Fluorouracil and Leucovorin in Patients with 
Unresectable or Metastatic Colorectal Carcinoma 

S.D. Heys, 0. Eremin, E.M. Ruggeri, F. Pein, H. Rainer, R. Oskam, 
R.A. de Peuter, P.A. Palmer and C.R. Franks 

135 patients with locally advanced or metastatic colorectal cancer were entered into a phase III trial evaluating 
the efficacy of chemoimmunotherapy [recombinant interleukin 2 (rIL2)/Efluorouracil (5FU) and leucovorin 
(LV)] versus chemotherapy alone (5FULV). A cycle of chemoimmunotherapy comprised a constant intravenous 
infusion of rIL2 at a dose of 18 x lo6 U/m*/24 h for 120 h, followed by three bolus injections of S-FU (600 mg/m*) 
and LV (25 mg/m*) at weekly intervals. Patients receiving chemotherapy alone received 5-FU/LV at the same 
dose at weekly intervals for 6 weeks followed by a rest period of 2 weeks, constituting one cycle of therapy. A 
maximum of 6 months therapy was given in both arms of the study. The response rates (complete and partial 
responses) were 17% in patients receiving rIL2/5FU/LV versus 16% in those in the WIJ/LV arm of the study. 
Median survival and progression-free survival were comparable for the two groups of patients, although there was 
a trend for a prolongation of survival in patients receiving chemoimmunotherapy compared with chemotherapy 
alone, beyond 12 months. Retrospective subgroup analyses revealed a significantly increased survival in poor 
prognosis patients (ECOG 1) treated with rIL2/5-FU/LV when compared to those receiving chemotherapy alone. 
Therefore, further studies evaluating the dose and duration of chemoimmunotherapy in patients with metastatic 
colorectal cancer seem warranted. 

Key words: recombinant interleukin-2, chemotherapy, advanced colorectal cancer, randomised trial 
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INTRODUCTION ases at the time of initial diagnosis [ 11. Furthermore, the 
COLORECTAL CANCER continues to be a major cause of morbidity corrected S-year survival rate is approximately 50% [2, 31 and, 
and mortality in Western societies. Surgical resection remains in specialised centres, has remained static over the last 50 years 
the mainstay of treatment, but approximately 40% of patients [4]. Although surgical resection of metastatic disease has been 
have lymph node metastases and one-fifth have distant metast- attempted, only a small number of patients with advanced 


