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patients receiving moderately emetogenic chemotherapy. More
patients were withdrawn from the lower-dosage groups (0.25
and 0.5 mg twice daily) due to lack of efficacy, also supporting
the 1.0 mg twice daily dose. Of the most frequently reported
adverse events, leucopenia, fever and asthenia were recognised
side effects of the primary disease and chemotherapy. Headache
occurred with similar incidence to that seen in previous
granisetron studies.

While the incidence of constipation was higher in this study
than in previous studies causality cannot be assessed due to the
lack of a comparator. Thus, the results of this study indicate
that oral granisetron, at 1.0 mg twice daily, is a safe and
effective antiemetic in patients receiving moderately emetogenic
chemotherapy. In addition, it offers a convenient dosing

regimen.
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Are Granisetron and Ondansetron
Equivalent in the Clinic?

Stephen Dilly

There are no published direct trials of granisetron vs. ondansetron. Difficulties exist in comparing reported
trials because of differences in methodology, especially in response criteria. In this review, a comparison is
made between ondansetron and granisetron by recalculating the complete response criterion for granisetron,
standardising it against that in the ondansetron programme (i.e. no vomiting). Weighted means have been
calculated for three areas of study. Against cisplatin-induced emesis the (weighted) mean percentage of
complete responders were calculated at 64% (range 49-77%) for granisetron and 49% (range 40-55%) for
ondansetron. Against moderately emetogenic stimuli, the response rates were 76% (range 68-80%) and 73%
(range 60-87%) respectively. For fractionated chemotherapy the response rates were 57% and 27% for
granisetron and ondansetron respectively. Although not shown by formal statistical analysis, these results
suggest that a clinical advantage for granisetron may exist.
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INTRODUCTION
THE ADVENT of the new 5-HT; receptor antagonists has
greatly improved the quality of life of patients receiving
emetogenic chemotherapy. However, the clinical availability of
more than one such 5-HT, receptor antagonists leaves the
clinician with a choice. To date, there have been no published
studies which directly compare the efficacy and safety of
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granisetron and ondansetron. This presentation aims to
compare the efficacy of these two compounds by a review of the
published literature to provide an insight into what may be the
best way clinically to compare these drugs. Tropisetron, for
which relatively little data has been published, has, for this
reason, not been considered in this review.

ASSESSMENT OF NAUSEA AND VOMITING
Comparison of the results of clinical trials between
ondansetron and granisetron is fraught with difficulty because of
differences in the criteria used to assess response rates
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Table 1. Response criteria over the initial 24-h period following chemotherapy

Granisetron (Soukop 1990 et al. 1], Smith 1990 ez al. [2])

Ondansetron (Hesketh 1989 ez al. (3],
Einhorn 1990 et al. [4])

Complete responder

Major responder 1 episode of vomiting or if no vomiting
occurs moderate to severe nausea
Minor responder 2-4 vomits regardless of nausea
Failure More than 4 vomits regardiess of nausea rating

Complete responders plus
major responders = major efficacy

No vomiting* and no or only mild nausea

No emetic episodes**

1-2 emetic episodes

3-5 emetic episodes
More than 5 emetic episodes

Complete or major
response = success

Nausea assessed separately as absent,

mild, moderate or severe

* Vomit = productive of fluid or dry retch
** Emetic episode = vomit or 1-5 dry retches within a 5-min period

(Table 1). It is the position of SmithKline Beecham in
designing the granisetron programme that both vomiting and
nausea are important. Nausea has been recognised to be as
equally incapacitating as vomiting and to cause much distress to
patients [5]. The SmithKline Beecham criteria of efficacy
therefore include both nausea and vomiting, so that a complete
responder must not vomit nor experience more than mild
nausea. Mild nausea is defined as not affecting daily life. In
contrast the criterion used in the ondansetron programme for
complete responder is simply “no vomiting” allowing the
inclusion of patients who may have experienced significant
nausea.

COMPARISON OF GRANISETRON
AND ONDANSETRON

In order that clinical trials may be compared, the data for
granisetron have been re-analysed using the ondansetron
criterion of complete response i.e. no vomiting. Whilst the
granisetron criteria are more strict, the availability of source
data for granisetron and only published data for ondansetron
meant that it was only possible to adapt the granisetron data.
Three areas of study have been compared; emesis induced by
cisplatin, moderately emetogenic chemotherapy and
fractionated chemotherapy. The comparison is subject to the

caveat that such comparisons only give an indication of where
differences may exist. Factors such as the age and sex of the
patients and whether they were chemotherapy naive, can
influence the incidence of nausea and vomiting and can not be
ruled out as a possible source of error. A more complete review
of such factors has been carried out by Tonato et al [6].

Whilst there is no substitute for direct comparative clinical
trials, these remain a major undertaking. The size of the real
clinical difference between two treatment groups influences the
size of the study necessary to detect this difference. Thus,
taking the ondansetron responder rate of ~50% in cisplation
patients, to demonstrate a true clinical advantage of 20% for
granisetron (i.e. 1 in 5 patients responding to one therapy more
than responding to the other) at the 5% significance level and
with 80% power, a 186-patient study is required. If the clinical
difference was only 10%, and a difference of 1 in 10 patients is
clinically relevant, the size of the trial would increase to
776 patients. For a 51% true difference between therapies, a
3130-patient study would be required (7).

RESULTS
Cisplatin-induced emesis
A review of the data for high-dose cisplatin (= 50 mg/m?)
encompasses a total of 579 patients receiving ondansetron taken

Table 2. Response rates for granisetron and ondansetron, recalculated with equivalent response criteria. Cisplatin-induced emests

Granisetron
Study No. of patients RRY%*
Soukop et al. 1990 [1] 149 62%
Chevallier ez al. 1990 [8] 114 7%
Venner et al. 1990 [9] 74 46%
TOTAL 214/337 64%

Ondansetron
Study No. of patients RR%*
Marty et al. 1989 (10] 28 46%
Hesketh et al. 1989 (3] 85 55%
Roila ez al. 1990 {11] 65 54%
Marty er al. 1990 [12] 76 46%
DeMulder ez al. 1990 (13] 95 40%
Hainsworth ez al. 1991 [14] 151 40%
Lebeau ez al. 1991 [15] 100 66%
TOTAL 285/579*%* 49%

* Response rate (RR) for granisetron has been recalculated as "no vomiting”

** Total number of evaluable patients
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Table 3. Response rates for granisetron and ondansetron, recalculated with equivalent response criteria. Moderately emetogenic chemotherapy
Granisetron Ondansetron

Study No. of patients RR%* Study No. of patients RR%*

Smith ez al. 1990 [2] 223 80% Marschner er al. 1988 [18] 33 73%

Marty et al. 1990 [16] 115 74% Bonneterre ez al. 1990 [19] 35 66%

Warr et al. 1992 [17] 76 70% Marschner er al. 1991 [20] 50 60%
Kaasa er al. 1990 [21) 40 65%
NCIC 1991 [22] 84 87%

TOTAL 316/414 76% TOTAL 176/242 73%

* Response rate for (RR) granisetron has been recalculated as "no vomiting”

Table 4. Response rates for granisetron and ond. ron, recalculated with equivalent response criteria. 5-day fractionated chemotherapy
Granisetron Ondansetron

Study No. of patients RR%* Study No. of patients RR%:*

Bremer et al. 1992 [23] 103 60% Burton et al. 1990 [25] 82 24%

Diehl ez al. 1992 [24] 143 55% Einhorn et al. 1990 [4] 35 29%
Hainsworth et al. 1989 [26] 31 35%

TOTAL 140/246 57% TOTAL 41/148 27%

* Response rate for (RR) granisetron has been recalculated as "no vomiting”

from seven clinical trials and the granisetron data includes 337 DISCUSSION

patients taken from three clinical trials (Table 2). The range of
patients who did not vomit was 49% - 77% for granisetron and
40%-55% for ondansetron. The weighted mean for these
figures are 64% and 49% respectively.

Moderately emetogenic chemotherapy

Studies in which patients had received a range of moderately
emetogenic chemotherapeutic agents were reviewed (Table 3).
Chemotherapy regimens included low-dose cisplatin
(>20 - <50mg/m?), cyclophosphamide, fluorouracil,
doxorubicin, epirubicin and methotrexate. A total of 414
granisetron-treated patients had an overall “no vomiting” rate
of 76%, with a range of 68-80%. The ondansetron data also
shows an excellent response rate of 73%, taken from 256
patients, with a range of 60-87%.

Fractionated chemotherapy

Data were reviewed from patients who had received
fractionated chemotherapy regimens including the following
agents; cisplatin, etoposide and ifosfamide.

Two granisetron studies including a total of 246 patients, and
three ondansetron studies including 148 patients, showed
overall “no vomiting” rates of 57% (range 55-60%) and 27%
(range 24-35%) respectively, (Table 4).

Whilst there is no substitute for direct head-to-head trials,
this review has suggested some areas that are worth examining
in terms of documenting whether or not a real clinical
difference exists between granisetron and ondansetron.
Although not shown by formal statistical analysis, the results of
this comparison suggest a 15% difference between the two
agents in the control of cisplatin-induced emesis and a 30%
difference in the control of emesis induced by fractionated
chemotherapy in favour of granisetron. Taken together with
granisetron’s simple dosage regimen this may indicate a
meaningful clinical advantage of granisetron over ondansetron.
The next step is to carry out comparative trials with granisetron
and ondansetron to investigate these issues properly. The
importance of clinical trials with sufficient statistical power, and
therefore adequate patient numbers, has been highlighted.
These trials are currently under way.
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