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BACKGROUND, A single-institution, prospective, randomized, open controlled trial 
was carried out on head and neck cancer patients to compare granisetron (GHA), 
ondansetron (OND), and tropisetron (TRO) in the prevention of cisplatin-induced 
acute nausea and vomiting. All patients were chemotherapy-naive and treated with 
cisplatin on Day 1 (80 to 100 mg/m'). 
METHODS. One hundred seventeen patients were treated for a total of 463 cycles 
of cisplatin-based chemotherapy and randomized to receive 24 mg of ON11 intrave- 
nously (i.v.), 3 mg of GRA i.v., or 5 mg of TRO i.v. for the control of acute nausea 
and emesis. 
RESULTS. In the GHA group, complete response (CR) was obtained in 119 of 165 
cycles (72.1%), major response (MR) in 32 cycles (19.4%), minor response (MiR) 
in 5 cycles (3%), and a failure (I:) in 9 cycles (5.5%). In the OND group, CR was 
obtained in 110 of 150 cycles (73.3%), MR in 31 cycles (20.7%), MiR in 2 cycles 
(1.3%), and F in 7 cycles (4.7%). In the TRO group, CR was obtained in 100 of 148 
cycles (67.6%), MR in 26 cycles (17.fi%), MiR in 15 cycles ( lO. l%),  and 1: in 7 cycles 
(4.7%). Major efficacy (CR t MR) was obtained in 151 of 165 cycles (91.5%) for 
GHA, in 141 of 150 cycles (94.0%) for OND, and in 126 of 148 cycles (85.2%) for 
TRO. The difference in major efficacy between OND and '1110 was statistically 
significant. When comparing MiR, both GRA and ONL) were more effective than 
TRO. No other significant differences were observed among the three antiemetic 
agents. 
CONCLUSIONS. Although our results were achieved in an open trial, they show that 
GllA and OND are equally effective antiemetic agents in the prevention of cisplatin- 
induced acute nausea and vomiting. TRO provides almost the same protection but 
is not as effective as OND for major efficacy. All three antiemetics can be adminis- 
tered safely to patients undergoing chemotherapy with cisplatin at doses of 80 
mglm' or more. Cancer 1996; 77:941-8. 0 1996Ainericun Cancer Sociey. 

KEYWORDS: acute nausea, vomiting, cisplatin, granisetron (GRA), ondansetron 
(OND), tropisetron (lRO), head and neck cancer patients, 5-HT3 receptor antagonists. 

evere nausea and vomiting are common and distressing side effects S associated with cisplatin chemotherapy for malignant diseases.' Cis- 
platin-induced vomiting is mediated by serotonin, which is stored and 
released by the enterochromaffin cells of the small intestine. The released 
serotonin may contribute to the development of emesis by binding to 5- 
H T 3  receptors on vagal and splanchnic fibers endowed in the small 
intestine wall. The subsequent afferent stimuli to specific areas of the 

t; 1996 American Cancer Society 
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TABLE 1 
Clinical Characteristics of Patients Treated with Cisplatin 
(80 to 100 mg/m*) 

No. of patients 
Malesifemales 
Mean age: years (M ? SD) 
Age range 
No. of cycles 

Granisetron 
Ondansetron 
Tropisetron 

0 
I 
2 
3 

Cancer stage 
Stage 11 
Stage I11 
Stage IV 

Site of primary tumor 
Oral cavity 
Oropharynn 
Hypopharynx 
Larynx 
Maxillary sinus 
Upper oesophagus 
Previous chemotherapy 

Performance status (ECOG) 

Yes 
No 

Chemotherapy 
U-sarrafs~regimen 

[CDDP 100 mgim’ t 5-FU 1000 mgim2) 
Our regimen 

Crossed over once 
Crossed over twice 
Mean No. of chemotherapy cyclesipatient 

(CDDP 80 mgim’ t 5-FU 600 mgim’ t VNR 20 mg/m2) 

117 
11314 
58.2 i 9.9 
31-78 

165 
150 
148 

70 pts 
36 pts 
9 pts 
2 pts 

6 pts 
29 pts 
82 pts 

32 pts 
28 pts 
10 pts 
43 pts 
2 pts 
2 pts 

- 

117 pts 

40 pts 

17 pts 

19 pts 
2 pts 
3.9 

CDDP cisplatin; 5-FU: 5-fluorouracil; VNR: vinorelbine. 

central nervous system, such as the chemoreceptor trig- 
ger zone, can trigger emesis. 

The antiemetic efficacy of highly selective antago- 
nists of 5-HT, receptors in preventing cisplatin-induced 
emesis has been clearly demonstrated in preclinical stud- 
ies and has provided a strong rationale for the introduc- 
tion of these agents into clinical practice.*r3 Among a large 
number of selective 5-HT, receptor antagonists evalu- 
ated, three agents, namely granisetron (Gra), ondanse- 
tron (Ond), and tropisetron (Tro), were approved for clin- 
ical use in most European countries (Tro has not yet been 
approved for use in the United States). 

As stressed by Tonato et al.,4 “in the past there has 
been only speculation based on efficacy rates from the 
literature as to which agent (Ond or Gra) is more effective 
for the control of cisplatin-induced emesis.”s To our 
knowledge, only two studies, one by Jantunen et aLfi and 

TABLE 2 
Response Criteria Over the Initial 24-h Period Following 
Chemotherapy 

Complete response 

Major response 

no nausea or vomiting or only mild nausea in the 24 hrs 

single vomiting episode in the 24 hrs after starting 
after starting cytostatic therapy 

cytostatic therapy or no vomiting, but moderate 10 

severe nausea 

chemotherapy 

chemotherapy 

Minor response 

Failures 

Maior efficacy 

2-4 vomiting episodes in the 24 hrs after starting 

>4 vomiting episodes in the 24 hrs after starting 

complete and maim response 

Soukoo, 1990; Smith, 1990. 

the other by our group,’ have compared the effectiveness 
of all three agents (Gra, Ond, and Tro) for the control of 
acute vomiting induced by cisplatin-based chemother- 
apy. A third study comparing the three antiserotonin 
agents,’ involved moderately emetogenic chemotherapy 
agents and not cisplatin. All other studies have compared 
one of the 5-HT3 receptor antagonists (2 dexametha- 
sone) with a “standard” highdose metoclopramide com- 
bination,”,” or one antagonist with another, either Ond 
versus Gra,5r11-’” or Ond versus Tr0.I4 

Hence, additional comparative clinical studies are re- 
quired to establish the eventual differences among 5-HT, 
receptor antagonists. 

AIM OF THE STUDY 
With. this purpose we carried out a single-institution, pro- 
spective, randomized, open controlled trial to compare 
Gra, Ond, and Tro in the prevention of cisplatin-induced 
acute nausea and vomiting. 

A total of 117 patients treated with 80 mglm‘ or more 
of cisplatin for advanced head and neck cancer (mainly 
Stage I11 or Iv) were enrolled in the study. The main clini- 
cal features of the patients are reported in Table 1. 

1. 

2. 

The main characteristics of our study were: 

Patients had similar tumor sites (head and neck can- 
cer). 
Forty patients were treated with Al-Sarraf‘s classical 
chemotherapeutic regimen: 100 mg/m2 of cisplatin di- 
luted in 500 cc of normal saline over 2 hours using a 
standard pre- and post-hydration protocol with forced 
diuresis by 250 cc of 18% mannitol on Day 1 plus 1000 
mg/m2 of 5-fluorouracil (5-FU) intravenously (i.v.), 
continuous infusion for 120 hours on Days 1 to 5. Sev- 
enty-seven patients were treated with a regimen used 
in our institute: 80 mg/m‘ of cisplatin diluted in 500 
cc of normal saline over 2 hours according to a stan- 
dard pre- and post-hydration protocol with forced di- 
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TABLE 3 
Characteristics of Patients According to Treatment Groups 

Ondansetron Tropisetron Granisetron 

So .  of patitvitt 38 39 40 
Mean age: ';ears (railgel 58.0 (31-75) 59.3 (31-74) 56.4 ('l0-781 

NO. (%I No. (%) No. (%b) 

Perfonnaiiw status (ECOG) 
0 25 (65.79) 2 i  (69.23) I Y  (47.50)'' 
I 10 (26.32) 10 (25.64) 16 (40.0" 
) 2 (5.26) 2 (5.131 4 (10.00) 
3 I (2.63) - - 1 (2.50) 

Stage I I  2 (5.263 4 (10.26) - - 

Stage 111 11 (28.95) I I  (28.21) 10 (25.00) 
Stage IY 25 (65.79) 24 (61.51) 30 (75.00) 

Caricer sragr 

."Lhi-,quart. wi. 
All  di&renct,a ;ire IIOI siarisrically significani. 

uresis by 250 cc of 18% mannitol on Day 1; 600 mg/ 
in' of 5-FIJ diluted in 500 cc of normal saline infused 
during a period of 4 hours on Days 2 to 5; and 20 mg/ 
inL of vinorelbine diluted in 250 cc of normal saline 
during a period of 20 minutes on Days 2 and 8. 

3. All patients were chemotherapy-nai've. 

MATERIALS AND METHODS 
Study Design 
After obtaining approval from the ethical committee of 
our institute and written informed consent from the pa- 
tients, a single-institution, prospective, randomized, 
open controlled trial was carried out to compare Gra, 
Ond, and 'l'ro in the control of acute nausea and emesis 
due to cisplatin. 

Sample size was calculated on the assumption that 
almost all of the patients receiving 70 mg/m' or more of 
cisplatin vomit without any antiemetic therapy and that 
complcW protection rates were 72% for (ha,' from 44%" 
to 6.5%' for Ond, and from 44% to 53% for 'l'ro.i,"i 

'l'hus. 130 cycles had to be administered to demon- 
strate a 20% advantage for Gra at the significance level 
of L Y  - 0.05 with a power of p - 0.9. I n  addition, all 
patients received a single dose of cisplatin on  Day 1. 

The following inclusion criteria were applied to our  
study: no previous chemotherapy: Karnofsky perfor- 
niance status (KPS) of 60 or more; absence of clinically 
detectable brain metastasis; absence of neoplastic 
involvcnient of the stomach and bowel that could lead 
to partial obstruction; no history of non-neoplastic severe 
gastric o r  bowel diseases; no concomitant treatment with 
other antiemetic drugs, including steroids; no anticipa- 

tory emesis; no concomitant severe neurologic, hepatic, 
or renal diseases, and no drug abuse or long-term use of 
psychotropic drugs. It must also be stressed that all of 
the patients were on  study drugs for multiple courses of 
Chemotherapy. 

Before starting chemotherapy, the patients were ran- 
domly assigned to one of three antiemetic treatment 
groups. The same antiemetic coverage was maintained 
during the following chemotherapy cycles unless failure 
was experienced; in this case the patient was randomly 
assigned to one of the other two drugs. In our study, 19 
patients were crossed-over to a second group. Two of 
these patients again failed to respond to treatment and 
were subsequently crossed-over to a third group. 

Antiemetic Schedule 
The antiemetic schedule consisted of 24 mg of Ond di- 
luted in 250 ml of normal saline given i.v. during a period 
of 30 minutes before starting chemotherapy, and 3 nig of 
Gra or 5 nig of Tro, both diluted in 100 ml of normal 
saline given i.v. during a period of 15 minutes before 
chemotherapy. No other antiemetics were administered 
within the first 24 hours of chemotherapy. 

Nausea and vomiting during the first 24 hours were 
evaluated according to Soukop's and Smith's Scale".'" 
and are reported in Table 2. 

Antiemetic treatment was continued to control nau- 
sea and vomiting from Day 2 onward, but response is not 
reported because the purpose of this paper is to evaluate 
only acute nausea and vomiting. Delayed nausea and 
vomiting are probably a different phenomenon, requiring 
a different study approach. 
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TABLE 4 
Effect of Granisetron, Ondansetron, and Tropisetron on the Frequency of Cisplatin-Induced Acute Nausea and Vomiting 

Granisetron Ondansetron Tropisetron 

Total cycles 

Response 

165 150 148 

No. of cycles % No. of cycles % No. of cycles % 
~~~ ~ ~ ~~ ~~ ~~ ~ 

Complete response [CR) 119 72.1 110 73.3 100 67.6* 
Major response (MR) 32 19.4 31 20.7 26 17.6 
Major efficacy (CR t MR) 151 91.5 141 94.0 126 85.2 
Minor response (MiR) 5 3.0 2 1.3 15 10.1 
Failures [F) 9 5.5 7 4.7 7 4.7 

' chi-square test P value 

Granisetron vs. Ondansetron CR 0,909 
Granisetron vs. Tropisetron CR 0.451 
Ondansetron vs. Tropisetron CR 0.335 

Cranisetron vs. Ondansetron MR 0.888 
Granisetron vs. Tropisetron MR 0.788 
Ondansetron vs. Tropisetron MR 0.594 

Granisetron vs. Ondansetron CR t MR 0.529 
Granisetron vs. Tropisetron CR t MR 0.112 
Ondansetron vs. Tropisetron CR t MR 0.021 

Granisetron i's. Ondansetron MiR 0.524 
Cranisetron vs. Tropisetron MiR 0.020 
Ondansetron vs. Tropisetron MiR 0.002 

Granisetron vs. Ondansetron F 0.951 
Granisetron vs. Tropisetron F 0.973 
Ondansetron vs. Tropisetron F 0.804 

The treatment groups were well-matched for age, sex 
(dmost all patients were males), performance status, and 
disease Stage (Table 3). 

Statistical Analysis 
Data were reported as relative frequency (%). The chi- 
square test and a confidence interval of 95% were used. 

RESULTS 
A total of 463 chemotherapy cycles were evaluated. The 
data reported only concerned the evaluation of acute 
nausea and emesis. 

Acute Nausea and Emesis 
Table 4 shows the effect of Gra, Ond, and Tro on acute 
nausea and vomiting for the first 24 hours after cisplatin 
administration. 

In the Gra group, complete response (CR) was ob- 
tained in 119 out of 165 cycles (72.1%), major response 
(MR) in 32 cycles (19.4%), minor response (MiR) in 5 
cycles (3.%), and failure (F) in 9 cycles (5.5%). 

In the Ond group, CR was achieved in 110 out of 150 

cycles (73.3%), MR in 31 cycles (20.7%), MiR in 2 cycles 
(1.3%), and F in 7 cycles (4.7%). 

In the Tro group, patients yielded a CR in 100 out of 
148 cycles (67.6%), MR in 26 cycles (17.6%), MiR in 15 
cycles ( l O . l % ) ,  and F in 7 cycles (4.7%). 

Major efficacy (CR + MR) was achieved in 151 out 
of 165 cycles (91.5%) for Gra, in 141 out of 150 cycles 
(94.0%) for Ond, and in 126 out of 148 cycles (85.2%) for 
Tro. 

The difference in CR + MR between Ond and Tro 
was statistically significant. As far as MiR was concerned, 
both Gra and Ond were more effective than Tro. No other 
comparisons among the three drugs yielded significant 
differences. 

Additionally, we assessed the response rates to the 
three drugs at the beginning of the second, third, and 
subsequent chemotherapy cycles to determine if the 
antiemetic effect achieved at the start of the first cycle 
was maintained. Only minor changes were observed in 
comparisons with the first chemotherapy cycle, and the 
differences did not reach statistical significance (Ta- 
ble 5). 

The patients who failed to respond (more than 4 
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TABLE 5 
Response Rates to Three Antiemetics at the Start of the First Chemotherapy Cycle Compared With the Second, Third, and Subsequent 
Chemotherapy Cycles 

Granisetron 

1 st cycle 2nd cycle 3rd cycle Subsequent cycles 

Response No. w No. w No. w No. % 

Complete response (CH) 32 w . 2  22 66.7 20 74.1 45 67.2 
hlajor response Y R )  4 10.5 9 27.3 6 22.2 1 3 19.,1 
Major efficacy (CR t MR)  36 94.7 31 93.9 26 96.3 58 H6.6 

- 4 5.0 Minor response (Mill) 1 
Failures (1:) 1 2.6 2 6. I 1 3.7 

- - - 2.6 
.I i.l 

Total 3 8 33 27 67 

Response 

Ondansetron 

1st cycle 2nd cycle 3rd cycle Subsequent cycles 

No. w No. w NO. w NO. w 

Complete rrisponse (CR) 32 82.1 2a 80.0 19 61.3 31 6R.Y 

Wajor efficacy ICH + M R I  39 100.0 35 100.0 27 87.1 40 MH.9 
- 1 3.2 I 2.2 

- - 3 9.7 1 8.61 

Major respcnse (MR) 7 l i . 9  7 20.0 a 25.8 9 20.0 

Mitior respmes (Miil) - - - 

Failures :F) - - 

Total 3 9 35 31 45 

Tropisetron 

1st cycle 2nd cycle 3rd cycle Subsequent cycles 

Response No. w No. w No. 96 No. % 

6- Complete rrtspansr !CHI 29 72.5 24 66.7 19 65.5 28 1. I .  
Major respritise iMH) 6 15.0 7 19.4 5 17.2 a 18.6 
Major efficzcy iCH - Y R I  35 87.5 31 86.1 24 82.8 36 83.7 
Minor resprinse ( M i R )  3 7.5 4 11.1 4 13.8 1 :I.:< 
Failures (I:) 2 5.0 I 2.8 I 3.4 3 ;.(I 
Total 40 36 29 43 

~ 

’ Chi-sqiiare ~!sI.  

Su stai~[iciiIl; siRnilitan1 diflrrenres in response rates 10 antipmetic treatmen! in comparisons haween the tirrt and subsequent chemotherapy cycles 

vomiting episodes: 9 in the Gra group, 7 in the Ond group, 
and 7 i n  the Tro group) were treated with 1 or 2 additional 
i .v .  doses of the same antiemetic drug previously adminis- 
tered, that is, 8 mg to 16 mg for Ond, 3 mg to 6 mg for 
Gra, 5 mg to 10 mg for Tro. Five of these patients also 
had to be treated with 30 mg of Metoclopramide i.v. plus 
16 mg of Ikxaniethasone i.v. No further treatment failure 
was recorded. 

The response data of the “crossover” patients are 
reported in Table 6. In general, the 19 patients who 
crossed-over to a second group responded well to treat- 
ment, regardless of the first antiemetic used. However, 
one of the two patients who crossed-over failed three 
times to  respond to treatment. 

Safety 
Gra, Ond, and ‘lro were all well tolerated and no severe 
side effects were observed during treatment. The inci- 
dence of headache, a common complaint among patients 
receiving 5-11‘1:$ antagonists, was less than 10% and not 
significantly different in any of the three treatment arms. 
No other relevant side effects were observed in any of the 
patients during treatment. None of the patients had to 
interrupt chemotherapy for lack of emesis control. 

DISCUSSION 
It must first of all be emphasized that the C R  rates ob- 
tained for the three antiemetics in our study are bettcr 
than those previously reported for these drugs.” I‘ This 



946 CANCER March 1,1996 I Volume 77 I Number 5 

TABLE 6 
Response Data of the “Crossover” Patients 

19 patients crossed-over once: 

Response Further Chemotherapy 1st antiemetic 2nd antiemetic 

Gra 
Gra 
Gra 
Gra 
Gra 
Gra 
Gra 
Ond 
Ond 
Ond 
Ond 
Ond 
Ond 
‘l‘ro 
Tro 
‘lro 
Tro 
Tro 
Tro 

Ond 
Ond 
Ond 
Ond 
Ond 
Tro 
Tro 
Gra 
Gra 
Tro 
Tro 
Tro 
Tro 
Gra 
Gra 
Gra 
Gra 
Ond 
Ond 

F 
MiR 
MIR 
MR 
CR 
MR 
MR 
CR 
F 
MiR 
MiR 
F 
F 
MR 
MR 
MiR 
MiR 
MR 
MIR 

No 

No 

No 
No 

Two patients crossed over twice: 

1st antiemetic 2nd antiemetic 3rd antiemetic Response Further chemotherapy 

Ond Gra Tro MR 
Gra Ond Tro F No 

CR: complete response: M R  major response; MiR: minor response; F failures. 

may possibly be explained by the careful selection of the 
patients and the chemotherapeutic schedule. In fact, 
since the clinical introduction of 5-HT3 antagonists for 
the prophylaxis of chemotherapy-induced emesis, this is 
to our knowledge the first study that compares the anti- 
emetic efficacy of the three most largely used drugs in 
cisplatin-induced acute nausea and vomiting in a very 
homogeneous patient population. (All patients were well 
matched for cancer types and sites and for the most im- 
portant clinical characteristics. They were all chemother- 
apy-nriive and treated with two very similar chemothera- 
peutic schedules: either cisplatin 100 mg/m2 + 5-FU 1000 
mg/m2, or cisplatin 80 mglm‘ + 5-FU 600 mg/m2 + vinor- 
elbine 20 mg/m2.) 

The only previous study to compare the three 5- 
HT3 antagonists was a three-way, randomized cross-over 
carried out on a rather heterogeneous patient population, 
non-naYve to chemotherapy, receiving “moderately” em- 
etogenic (cyclophosphamide containing) chemotherapy.G 
This study found a better complete control of emesis and 
fewer failures with Gra than with Ond. 

Different from our previously reported data,’ the re- 
sults of the present study show a substantially equivalent 

activity of the three 5-HT, antagonists in the complete 
control of acute nausea and vomiting. This is probably 
due to the inadequate size of the former patient sampling. 
Our study confirms the previously reported equal effec- 
tiveness of Gra and Ond in controlling cisplatin-induced 
nausea and e m e s i ~ , ‘ ~ . ~ ~  while Tro was found to be slightly 
less effective than Ond. Moreover, both Gra and Ond had 
better MiR rates than Tro. No significant differences were 
found in comparisons with subsequent chemotherapy cy- 
cles. 

Of the two major trial designs used in antiemetic 
studies, ours was basically parallel. Crossing-over was re- 
stricted to patients who failed to respond to the randomly 
assigned treatment. Conversely, the possibility of as- 
sessing preference between treatments was not a major 
goal of our study.“ 

Like the above cited study,fi ours was an open, ran- 
domized trial. Despite the opinion of some authors,” we 
believe that our study may nevertheless fulfil the require- 
ments of a sound methodology in showing differences 
among different antiemetic treatments for the following 
reasons: ( 1 )  A blind study requires one or more compa- 
nies to support it which is not the case concerning our 
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trial because i t  was independently aimed at assessing the 
comparative effectiveness of the three 5-1 receptor 
antagonists. (2) .All three drugs compared were currently 
o n  the market and. therefore, a blind study was not feasi- 
ble without the drug supply and support of the producers. 
( 3 )  The study was blind as far as the patients were con- 
cerned, in fact. the patients did not know to which of the 
three antiemetics they had been assigned. Furthermore, 
i t  must be noted that all treatnients were administered 
by nur5:ing personnel at om institute on  an inpatient basis 
(all patients were hospitalized) and, finally, our evalua- 
tion system was based on Soukop's and Smith's Scale 
('fable 2), which is one of the most widely used tools for 
assessing nausea and vomiting in this type of 

From a general point of view, of the several method- 
ological problems that arise in clinical antiemetic stud- 
ies'" :"': ( 1 )  variables related to the patient population""'"; 
(2) variables related to emetic stimulus"; (3) variables 
related to the antiemetic drug'"."!'; (4) variables related to 
the study design."'; (5) variables related to the evaluation 
systeni,':' our study was able to overcome at least the first 
two inconveniences. Our patient population was, in fact, 
vciy homogcneous and the emetic stimulus was always 
the same, i.e., cisplatin. Almost all of our patients (113 
out of 117) were males with head and neck cancer which 
could hypothetically mean that our results may not be 
generalized. However, no studies are known of single 
agents showing differences in efficacy related to sex or 
cancer site. As for  the antiemetic drugs, they are all three 
of thc same class (i.e., the new 5-HT3 receptor antago- 
nists) and were employed according to the route, sched- 
ule of administration, and doses currently recommended 
i n  Ilurripe, that is, 24 mg for Ond, 3 mg for (ha, and 5 
mg  for Tro. Gra is used in Europe in a larger dose than 
that recommended in the United States which must be 
considered when comparing studies carried out in the 
two different countries. 

The large majority of previous studies are not compa- 
rahlc to ours because they do  not involve cisplatin-treated 
patients;" which is the only condition in which the 5- 
l l ' l ' ,  rcceptor antagonists are the drugs of choice.:'L More- 
over, the patient and treatment characteristics in other 
studies were generally very heterogeneous.:':' 

I n  our trial, the three antiemetic drugs were well tol- 
erated and no severe side effects were observed in any of 
the three treatment arms. 

Although not directly connected with our study, the 
difference in cost between the three drugs must also be 
considered. For one hospitalized patient lone day treat- 
ment with (;ra is approximately 50% of the cost of Ond 
($20.75 and $41.72, respectively) and 75% of the cost for 
Tro ($20.75 and $26.15, respectively), with a clear esti- 
mated budgetary impact in favor of Gra. However, as the 
dose currently recommended by the producer of Ond is 

8 mg, the costs ratio between the drugs may now be 
different. 

The approach to problems such as anticipatory vom- 
iting or delayed emesis have been deliberately omitted in 
our study. 

In conclusion, although our results were achieved in 
an open trial, they show that Gra and Ond are equally 
effective in the prevention of acute nausea and vomiting 
while Tro is slightly less effective when compared with 
Ond for CR + MR. All three antiemetics can be adminis- 
tered safely to patients undergoing cisplatin-based che- 
motherapy at doses greater than or  equal to 80 mglm'. 

Although our study substantially confirms the state- 
ment of Gralla:''' that the antiemetic effectiveness of (ha, 
Ond, and Tro is similar, further studies on large patient 
samplings are required to show small differences, such 
as those reported in this study. These trials, aimed at 
proving the clinical significance of these small differences 
among the 5-lWl receptor antagonists, may require a 
very large number of enrolled patients; some of these 
studies are already underway.' 
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