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Ondansetron is the first selective antagonist o f  the 5-hydroxytryptarnlne receptors (type 3) marketed 
for the prevention o f e m e s i s  induced by antineoplastic agents. Ondansetron has been shown to be more  
active and less toxic than high-dose metoclopramide in patients submitted to cisplatin chemotherapy.  
Furthermore,  when dexamethasone was added to ondansetron, its antiemetic efficacy increased sig- 
nificantly. In the prevention o f  emesis  induced by a high single dose o f  cisplatin or by repeated low 
doses,  ondansetron combined with dexamethasone has been shown to be the more efficacious and less 
toxic antiemetic treatment.  However,  in the prevention o f  delayed emesis  from cisplatin, its role is still 
to be defined. In patients submitted to moderately emetogenic chemotherapeutic  agents, ondansetron 
has shown an efficacy superior or equal to standard doses o fmetoc lopramide ,  but is less toxic. More-  
over, when compared with dexamethasone,  its antiemetic efficacy and tolerabiUty is similar; in this 
group o f  patients ondansetron should be used only when steroids fail. Ondansetron toxicity is generally 
mild; in particular, it does not induce extrapyramidal reactions.  The most  frequent side-effects are 
headache and constipation. 
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I N T R O D U C T I O N  
ONDANSETRON IS a potent, highly selective antagonist of the 
5-hydroxytryptamine (5-HT) receptors (type 3) which has 
been found markedly efficacious in preventing vomiting 
induced by cisplatin, cyclophosphamide and radiation in fer- 
rets [1]. The site of antiemetic action of ondansetron is still 
not precisely known. Cytotoxic drugs and radiation can 
induce damage in the enterochromaffin cells in the gastrointe- 
stinal tract and consequently the release of serotonin that can 
stimulate vagal and splanchnic nerve receptors that in turn 
elicit the activation of the vomiting centre. Ondansetron can 
act by blocking the afferent stimulus from the gut or directly 
at the chemoreceptor trigger zone. In fact, it has been shown 
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that regions in or adjacent to the area postreme are particularly 
rich in 5-HT3 receptors and that low doses of ondansetron 
injected directly into this region in ferrets inhibited emesis 
induced by cisplatin [2] 

Ondansetron plasma half-life is approximately 3-3.5 h, 
while in the elderly it is prolonged to 5 h due to a reduction 
of plasma clearance. Ondansetron is extensively metabolised 
(less than 5-10% is recovered unchanged in the urine) and 
excreted both in the urine and faeces [3]. 

The drug is moderately bound to plasma protein (70-75%). 
Interpatient va#ability of plasma concentrations is consider- 
able and there is no apparent correlation between plasma 
levels of ondansetron and antiemetic efficacy, although plasma 
levels may not necessarily reflect drug interaction at the target 
receptors [3]. 

Ondansetron is supplied both in parenteral and oral formu- 
lation. When administered orally its bioavailability is about 
60%. 

Even when administered at high doses for 2 years ondanse- 
tron has shown no mutagenic or oncogenic potential [4]. 

S T U D I E S  IN C l S P L A T I N - T R E A T E D  P A T I E N T S  
Cisplatin induces nausea and vomiting in almost all patients 

during the first 24 h after its administration (acute emesis). 
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Since 1981, when for the first time the use of high-dose 
intravenous metoclopramide was shown efficacious in the pre- 
vention of cisplatin-induced emesis, much progress has been 
made. In fact, when metoclopramide is used in combination 
with dexamethasone and diphenhydramine or lorazepam, 
complete protection from acute emesis has been obtained in 
60-70% of patients at first cycle of cisplatin chemotherapy 
[5-7]. However, despite the use of these combinations many 
problems remain to be solved: (1) 30-40% of patients still 
suffer from acute emesis despite treatment. Response to ther- 
apy is poorer in some subgroups of patients such as females, 
younger people and patients with previous experience of nau- 
sea and vomiting induced by chemotherapy; (2) complete pro- 
tection from vomiting decreases significantly in the 
subsequent cycles of chemotherapy; (3) sedation, diarrhoea, 
nervousness and especially extrapyramidal reactions in about 
5% of patients are unpleasant side-effects of these combina- 
tions; (4) finally, a variable percentage of patients (20-90%) 
suffer from delayed emesis (nausea and vomiting appearing 
after the first 24 h after cisplatin administration). The treat- 
ment of choice of delayed emesis induced by cisplatin is still 
an unresolved matter; in fact, only a few controlled studies 
have been performed. 

An oral combination of dexamethasone and metoclopram- 
ide [8] can be considered the standard antiemetic therapy for 
prevention of delayed emesis from cisplatin, but despite this 
treatment over 40% of patients still have this side-effect. 

The availability of a new class of drugs such as the 5-HT3 
antagonists may offer a solution to some of the above-men- 
tioned problems. 

Studies with a single high dose of cisplatin (/>50 mg/m 2) 
Ondansetron was initially evaluated in several pilot studies 

with various schedules and doses. Most frequently it was 
administered both as a 15-rain bolus infusion repeated 3 times 
every 2-8 h or followed by a continuous infusion for 24 h 
[9-15]. 

In these studies ondansetron showed a fairly good anti- 
emetic activity (35-55% complete protection from vomiting, 
including patients with emesis refractory to standard anti- 
emetics) and tolerability. 

When administered as a repeated bolus infusion the results 
obtained using ondansetron every 2-4 h were similar to those 
obtained by administering it every 6 or 8 h. Furthermore, 
doses of  0.15-18 mg/kg seemed more efficacious than doses 
of 0.01-0.04 mglkg. 

On the basis of these results and on those of a subsequent 
double-blind study [16] the dose of 0.15 mg/kg (or 8 mg) in 
bolus followed by two further bolus doses every 2 or 4 h or 
by a continuous infusion of 1 mg/h for 24 h were chosen for 
the larger phase III comparative studies. 

At present, three controlled studies [ 17-19] (Table 1) com- 
paring ondansetron with high-dose metoclopramide have 
been published. In all of these, ondansetron has shown better 
antiemetic activity and lower toxicity than metoclopramide 
and, in the two crossover studies, was preferred by the 
patients. Complete protection from vomiting in 40-45% of 
patients was obtained, but, as has already been shown for 
metoclopramide, an increase of the antiemetic efficacy of ond- 
ansetron when combined with dexamethasone was found both 
in ferrets and in pilot studies in man [20-22]. The usefulness 
of such a combination was confirmed by a double-blind cross- 
over study comparing ondansetron alone (0.15 mg,/kg intra- 
venously every 2 h x 3 doses) vs. ondansetron (at the same 
dose and schedule) plus dexamethasone (20mg intra- 
venously) [23]. This combination was significantly superior 
to the single drug (91 vs. 64% complete protection from vom- 
iting) and was preferred by the patients. Side-effects were mild 
and not significantly different between the two antiemetic 
treatments (Table 2). Recently these results have been con- 
firmed by two other multicentre studies [24, 25]. 

However, as shown in Table 2, complete protection from 
vomiting, although always superior with the ondansetron plus 
dexamethasone combination, varies from one study to 
another. This can be explained considering the different char- 
acteristics of the patients enrolled in these studies (i.e. dose 
of cisplatin, sex, etc.), that can significantly influence .the 
response to the antiemetic treatment. 

The next logical step in the search for the best treatment in 
the prevention of cisplatin-induced emesis was to compare 
ondansetron plus dexamethasone to a standard three-drug 
antiemetic combination. 

Table 1. Ondansetron vs. high-dose metoclopramide 

No. of Cisplatin doses C.P. 
patients (mg/m 2) Antiemetics (%) Results Reference 

OND 8 mg bolus + 1 mg/h 
c.i. x 24 h 46 

97 80-100 OND > MTC [ 17] 
MTC 3 mg/kg bolus + < toxicity 
0.5 mg/kg/h c.i. x 8 h 17 >preference 

OND 8 mg bolus + 1 mg/h 
c.i. x 24 h 72* 

121 50-100 OND > MTC [ 18] 
MTC 3 mg/kg bolus + < toxicity 
0.5 mg/kg/h c.i. x 8 h 41" >preference 

OND 0.15 mg/kg i.v. x 3 40 
307 100 

MTC 2 mg/kg i.v. x 6 30 
OND > MTC [ 19] 

< toxicity 

OND = Ondansetron; MTC = metoclopramide; C.P. = complete protection;* ~< 2 emetic episodes; c.i. = continuous 
infusion; i.v. = intravenously. 
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Table 2. Ondansetron vs. ondansetron + dexamethasone 

No. of Cisplatin doses C.P. 
Study patients (mg/m 2) Antiemetics (%) Results Reference 

OND 0.15 mg i.v. x 3 64 
DBxo 102 76.5 OND + DEX [23] 

OND as above + > OND 
DEX 20 mg i.v. 91 > preference 

OND 8 mg x 3 orally 29.6* 
DBxo 31 120 OND + DEX 

OND as above + > OND [24] 
DEX 8 mg x 3 orally 77.8* > preference 

OND 8 mg i.v. + 
1 mg/h for 24 h 42 OND + DEX 

DBxo 100 100 > OND [25] 
OND as above + > preference 
DEX 20 mg i.v. 58 

DBxo=Double-blind crossover; C.P.=complete protection; *~<2 emetic episodes; OND=ondansetron; DEX=dexamethasone; i.v.= 
intravenously. 

The first of these studies has recently been reported [26]. 
It is a multicentre randomised double-blind study in 289 
patients submitted to /> 50 mg/m 2 of cisplatin chemotherapy. 
Ondansetron plus dexamethasone was significantly more 
efficacious than metoclopramide plus dexamethasone plus 
diphenhydramine. In particular, complete protection from 
vomiting was obtained in 78.7 and 59.5% of patients, respec- 
tively, in day 1 after cisplatin administration. 

Furthermore, complete protection from vomiting was sig- 
nificantly better with ondansetron plus dexamethasone even 
on day 2 (83.9 vs. 68.0%) and day 3 (86.3 vs. 71.2%) after 
cisplatin administration, while all patients were receiving the 
same antiemetics for prophylaxis of delayed emesis. 

The adverse events were significantly inferior with ondanse- 
tron plus dexamethasone; in particular, slight sedation was 
referred by 2.1% of patients treated with ondansetron and 
by 11.8% of those receiving high-dose metoclopramide, 
while extrapyramidal reactions were observed only with 
metoclopramide. 

In conclusion, ondansetron plus dexamethasone seems to 
be the most efficacious and least toxic antiemetic therapy for 
prevention of cisplatin-induced emesis. 

Recently, some large studies have evaluated the problem of 
the optimal dose and schedule of ondansetron [27-29] .  In 
two double-blind studies [27, 28] a single 32 mg intravenous 
dose of ondansetron administered before cisplatin showed a 
similar efficacy and toxicity with respect to an 8 mg loading 
dose followed by a 24 h infusion of 1 mg]h. 

One of these studies [28] involving 535 patients included a 
third arm in which patients received a single 8 mg intravenous 
dose before cisplatin chemotherapy. Control of emesis was 
similar in all groups with complete protection from vomiting 
in about 55% of patients. 

Unfortunately, another double-blind American study [29] 
evaluating 699 patients did not confirm these results. In fact, 
the efficacy of an 8 mg intravenous single dose and 0.15 mg 
every 4 h × 3 of ondansetron was shown to be inferior to a 
32 mg intravenous single dose. 

In conclusion, more studies are needed to clarify the opti- 
mal dose and schedule of ondansetron. However, considering 
that one single dose simplifies antiemetic therapy and 
improves patient compliance, the 32 mg intravenous single 
dose may be considered the best choice in clinical practice. 

Studies with repeated low doses of cisplatin (20-40 mg/m 2) 
Few studies have been published in this particular group of 

generally young patients with testicular cancer. It is a common 
experience that repeated high doses ofmetoclopramide induce 
a high rate of extrapyramidal reactions and, therefore, the use 
of ondansetron can be especially helpful. 

In two pilot studies [30, 31] ondansetron at doses of 
0.15 mg/kg every 2-6 h three times daily for 4-5 days, showed 
an overall complete protection from vomiting in about 30% 
of patients and few adverse events. 

A double-blind dose-finding study [32] in 90 patients 
showed that doses of 0.15-0.30 mg/kg three times daily of 
ondansetron were significantly more efficacious than 
0.015 mg/kg doses. In Table 3 the results of the two published 
double-blind comparative studies are reported [33, 34]. 
Ondansetron was more efficacious than metoclopramide both 
when used alone and when combined with dexamethasone. 
Furthermore, while the incidence of extrapyramidal reactions 
in metoclopramide-treated patients was very high, inducing 
in one study [34] interruption of the antiemetic treatment 
after the first 2 days of cisplatin chemotherapy in 23% of 
patients, the tolerability of repeated doses of ondansetron was 
very good. 

Therefore, in this particular group of patients, the combina- 
tion of ondansetron plus dexamethasone, offering a very good 
activity and low toxicity, should be'considered the antiemetic 
therapy of choice. 

Studies on delayed emesis caused by high-dose cisplatin 
Very few studies have been performed with ondansetron in 

the prevention of cisplatin-induced delayed emesis and only 
rktree double-blind trials have been published. In one of these 
[35], 48 patients with one or two episodes of vomiting during 
the initial 24-h post-cisplatin period were randomised to re- 
ceive ondansetron (16 mg orally three times daily) or placebo 
for 4 days. The overall, but not the day to day, protection 
from vomiting was significantly superior with ondansetron but 
no statistical difference in the control of nausea was found. 

No conclusions on the efficacy of ondansetron can be drawn 
from a second study [36] which compared in 25 patients the 
antiemetic activity of two doses of orally administered ondan- 
setron (2 vs. 16 rag) and did not show any significant 
difference. 
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Table 3. Ondansetron in patients treated udth cisplatin (20-25 mg/m 2 x 4-5 days) 
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No. of C.P. 
Study patients Anfiemetics (%) Results Reference 

DB 45 OND 0.15 mg/kg i.v. x 3/day 78* 
OND > MTC 33 

MTC 1 mg/kg i.v. x 3/day 14" <toxicity 
DB 95 OND 32 mg i.v./day+ 55 

DEX 20 mg i.v./day 

MTC 2 mg/kg i.v. x 2/day + 19 
DEX 20 mg i.v./day 

OND + DEX 
> MTC + DEX 
< toxicity 

34 

OND = Ondansetron; MTC = metoclopramide; DEX = dexamethasone; C.P. = complete protection; *results at first 
day of chemotherapy; DB = double-blind, i.v. = intravenously. 

Finally, in a comparison with oral metoclopramide (20 mg  
three t imes daily), oral ondansetron (8 mg  three t imes daily) 
showed a similar efficacy in controlling delayed emesis, while 
nausea was significantly bet ter  controlled with metoc lopram-  
ide [18]. 

In conclusion,  the role of  ondansetron in the prevent ion of  
delayed emesis is still to be defined; in particular, comparat ive 
studies vs. the available most  effective antiemetic t rea tment  
(metoclopramide plus dexamethasone) are lacking. 

S T U D I E S  IN P A T I E N T S  T R E A T E D  
W I T H  M O D E R A T E L Y  E M E T O G E N I C  

A N T I N E O P L A S T I C  D R U G S  
Relatively few antiemetic therapy trials have been  con- 

ducted in selected patients submit ted to antineoplastic agents 
not containing cisplatin. Fur thermore ,  several of  these pilot 
studies included patients treated with antineoplastic combina-  
tions with different emetogenic  power. 

At present,  both  in the prevention of  emesis induced by 
intravenous cyclophosphamide plus methotrexate  plus 5- 
fluorouracil ( C M F )  or doxorubicin alone or  in combinat ion,  
high doses of  steroids (methylprednisolone or  dexame-  
thasone) repeated every 4 -6  h until at least 12 h after chemo-  
therapy administrat ion are the most  efficacious and least toxic 
antiemetic drugs [37-40].  Instead, metoclopramide  has 
shown contrasting results in the prevent ion of  emesis induced 
by moderately emetogenic  drugs [38, 39, 41]. 

The  ant iemetic  activity of  ondansetron has been evaluated 
in this group of  patients in several pilot studies showing good 
efficacy even in patients refractory to the usual antlemetic 

"drugs. T h e  dose used was generally 8 mg orally three t imes daily 
(the first dose was sometimes administered intravenously). 

Recently, two studies comparing different oral dosages of  

ondansetron have been published. One  of  these [42], in 
patients treated with doxorubicin plus cyclophosphamide,  
compared  oral doses of  1, 4 and 8 mg three t imes daily. 
Ondanset ron was very efficacious and its efficacy appears 
dose-related, with an 8 mg dose inducing 85% complete  pro-  
tection from vomiting.  The  other  [43], performed in 324 
patients receiving cyclophosphamide,  doxorubicin or  epirub- 
icin plus other non-cisplatin cytostatics, compared  8 mg intra- 
venously prior to chemotherapy followed by 8 mg orally twice 
daily vs. 8 mg three times daily. Both twice and three times 
daily dosing schedules provided similar control of  nausea and 
emesis and were well tolerated. Therefore ,  f rom these studies 
it can be concluded that an 8 mg twice-daily oral dose of  
ondansetron would  be optimal and convenient  in the preven- 
tion of  emesis in out-patient  t rea tment  with these chemother-  
apy regimens. 

At present, three mult icentre  double-bl ind trials have been 
performed in breast cancer patients treated with the F A C  and 
F E C  combinat ions [44-46]. In  these studies ondansetron was 
compared to metoclopramide administered at doses of  20 mg  
three times a day, orally (first dose 60 mg intravenously) 
(Table 4). Comple te  protect ion from vomit ing was always 
superior with ondansetron,  even if statistically significant in 
only one study. Both drugs were well tolerated, and only 
metoclopramide induced extrapyramidal reactions (5% of  
patients). 

At present, only one comparat ive double-bl ind trial has 
been published comparing ondanset ron with dexamethasone 
[47]. 

In 112 patients, receiving intravenous anthracycline and/ 
or cyclophosphamide and/or etoposide, dexamethasone (8 mg  
intravenously before chemotherapy and 4 mg every 6 h 

Table 4. Ondansetron vs. mewclopramide 

No. of Antiemetic Results* 
Study patients Chemotherapy first doset (%) Comment Reference 

DB xo 65 FAC or FEC OND 4 mg i.v. + 4 mg o.s. 86 OND ~> MTC 44 
> preference 

MTC 60 mg i.v. + 20 mg o.s. 42 
DB 93 C T X + D O X  OND 8 mg i.v. 80 

or Epi-DOX OND > MTC 45 
MTC 60 mg i.v. 62 

DB 122 C T X + D O X  OND 8 mg o.s. 72 
or Epi-DOX OND = MTC 46 

MTC 60 mg i.v. 61 

*~< 2 emetic episodes; DB = double-blind; xo = crossover; MTC = metoclopramide; OND = ondansetron, tsubsequent oral doses: OND 8 mg 
every 8 h, MTC 20 mg every 8 h; i.v. =intravenously. 
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reduced to 1 mg/dose between days 1 and 5) was shown to 
have an efficacy similar to ondansetron (4 mg intravenously 
and 4 mg every 6 h days 1-5) in controlling acute and delayed 
emesis and no significant differences were shown in the 
number of adverse events. 

On the basis of this data and considering the cost of ondan- 
setron, dexamethasone may remain the antiemetic of choice 
for prevention of emesis induced by moderately emetogenic 
antineoplastic drugs. 

More studies are necessary to better evaluate the activity of 
ondansetron in this group of patients. 

S I D E - E F F E C T S  
The safety profile of ondansetron seems very satisfactory. 

Side-effects are generally mild and infrequent. No extrapyra- 
midal reactions have been published except in one report in 
which the patient had already received antidopaminergic 
drugs [48]. The most frequent side-effects are represented by 
headache (about 20% of patients) and constipation (5-10% 
of patients). A transitory increase in transaminase levels 
shown in pilot studies is probably secondary to cisplatin chem- 
otherapy; in fact, when ondansetron was compared with meto- 
clopramide the incidence of this side-effect was similar in the 
two groups of patients [49]. 

Furthermore, a retrospective study showed a dose-related 
effect and cumulative-dose effect of cisplatin on hepatic trans- 
aminase values [50]. 

C O N C L U S I O N S  
Ondansetron is an efficacious antiemetic drug in preventing 

chemotherapy-induced nausea and vomiting. The drug is well 
tolerated and side-effects are mild. 

For the prevention of  acute emesis induced by a high single 
dose of  cisplatin (>t50 mg/m 2) or by low doses (20-40 mg/ 
m 2) repeated for 4-5 days the combination of ondansetron 
plus dexamethasone is the most efficacious and least toxic 
antiemetic therapy available today. 

Is, therefore, this combination to be used routinely in all of 
these patients? 

If we consider the relevant toxicity caused by high-dose 
metoclopramide-containing regimens when administered dur- 
ing consecutive days the answer could be yes. However, in the 
case of prevention of emesis induced by a high single dose 
of cisplatin even the metoclopramide combination, although 
significantly inferior to ondansetron plus dexamethasone, pro- 
tects many patients from nausea and vomiting. Furthermore, 
the incidence of extrapyramidal reactions is low and generally 
easily controlled by appropriate therapy. Therefore, consider- 
ing the high cost of  ondansetron, the definitive choice can be 
based only on a cost-benefit analysis which is still lacking. 

For the prevention of delayed emesis induced by cisplatin, 
the activity of ondansetron is not well defined. In particular, 
comparative studies, using ondansetron alone or in combina- 
tion with dexamethasone, with standard antiemetic regimens 
are needed. 

Finally, for the prevention of emesis induced by moderately 
emetogenic drugs ondansetron is still indicated only in those 
patients refractory to steroids. In this group of patients the 
activity of ondansetron combined with steroids vs. steroids 
alone needs to be studied. 
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