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Clinical Studies with Granisetron, a new
5-HT; Receptor Antagonist for the Treatment
of Cancer Chemotherapy-induced Emesis

Rudolf A. Joss and Christopher S. Dott on behalf of the
Granisetron Study Group*

Granisetron (BRL 43694A) is a novel, selective 5-hydroxytryptamine-3 (5-HT;) receptor antagonist
developed for the prophylaxis and treatment of cytostatic drug-induced emesis. After a brief review of
the preclinical evaluation of granisetron the clinical findings with this novel compound are sum-
marised. From the data of large randomised trials one can conclude that granisetron is an active
antiemetic, both as a prophylactic and an intervention agent, to an extent which is superior or at least
equal to the best available antiemetic combination regimens, having a major efficacy ranging from 74
to 92%. Granisetron may be given as a single, S-min infusion before chemotherapy and is thus more
convenient to administer than many antiemetic regimens. The adverse event profile of granisetron is
favourable with a wide therapeutic margin. The only consistent side-effects attributable to granisetron
are headache in about 14% of the patients and constipation in about 4% of the patients. Headache
induced by granisetron was generally mild and resolved spontaneously or was promptly relieved with

standard analgesics. No extrapyramidal side-effects were observed with granisetron.
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NAUSEA AND VOMITING are the major dose-limiting side-
effects for a number of cytostatic drugs such as cisplatin,
doxorubicin and nitrogen mustard. With the widespread use
of these and other cytostatic agents in the mid-1970s emesis
was recognised as a critical problem in cancer chemotherapy
and led Whitehead in 1975 to make “a plea to all cooperative
chemotherapeutic groups to undertake a search for effective
antiemetic therapy as an additional and integral part of current
and future chemotherapeutic trials, testing one and another
agent, alone and in combinations, to determine means to over-
come gastrointestinal toxicity. Success would permit patients
to complete courses of chemotherapy and would improve sub-
stantially the quality of life during such therapy” (1]. The
relevance of this statement is underlined by the fact, that
patients perceive vomiting and nausea as the most distressing
treatment-related effects of cancer chemotherapy [2].

In the early 1980s high-dose metoclopramide was estab-
lished as a very effective therapy of chemotherapy-induced
nausea and vomiting [3]. The antiemetic effects of high-dose
metoclopramide were believed to reflect its dopamine D2
receptor blocking activity although very high doses are
required for efficacy and despite the fact that a variety of
other dopamine receptor antagonists are generally less
effective.
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Researchers were aware of reports that high concentrations
of metoclopramide in witro could inhibit the effects of 5-
hydroxytryptamine on receptors located on gut neurones,
suggesting that the antiemetic activity of high-dose metoclo-
pramide might be related to the antagonism of 5-hydroxy-
tryptamine-3 (5-HT) receptors at peripheral and possibly at
central sites {4]. In 1986 Miner and Sanger investigated the
antiemetic potential of compounds which share the 5-HT;
receptor antagonist properties of metoclopramide but which
lack any effect at dopamine receptors. They showed that a
5-HT, receptor antagonist, which was free from dopamine
receptor antagonist properties, was like metoclopramide an
effective suppressant of vomiting induced by cisplatin in the
ferret [5]. These observations led to the development of a
novel, selective 5-HT; receptor antagonist {endo-N-
[9-methyl-  9-azabicyclo(3.3.1)non-3-ylj-1-methyl- 1H-
indazole-3-carboxamide  hydrochloride; BRL 43694A;
Granisetron}.

PHARMACOLOGICAL PROPERTIES OF
GRANISETRON
Granisetron‘is highly effective in the prevention and therapy
of cisplatin-induced vomiting in the conscious ferret. Emesis
cannot only be prevented by prophylactic treatment with
granisetron, but it can also be abruptly terminated in mid-
sequence within 5-30 s after a single intravenous dose of the
drug. Granisetron is also effective in preventing emesis
induced by other cytostatic regimens or by whole body X-irra-
diation [6]. From these and other data one can conclude that:
—granisetron is a potent, competitive 5-HT, receptor
antagonist ¢z vitro and in vivo
—granisetron is highly selective for 5-HT, receptors and
shows very low affinity for other receptors
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—low doses of granisetron prevent the severe emesis and
retching which are evoked in the conscious ferret by
antineoplastic cytotoxic drugs such as cisplatin,
cyclophosphamide, doxorubicin or by whole body X-
irradiation

—vomiting evoked by these stimuli can be quickly stopped
in mid-sequence by a single intravenous dose of
granisetron -

—no side-effects were apparent following antiemetic doses
of granisetron.

When antiemetics are used in patients receiving cancer
chemotherapy, the question of whether these drugs interfere
with the antitumour activity of the cytostatic agents is impor-
tant. Goddard and co-workers {7] investigated the interaction
between cisplatin and granisetron. The results observed sug-
gest that granisetron might even increase the antitumour activ-
ity of the cytostatic, as granisetron retained cisplatin within
the tumour cells.

As will be discussed later, granisetron is a well tolerated
and safe drug in humans. During the preclinical evaluation
granisetron was subjected to routine toxicology including 2-
year carcinogenicity studies in Sprague-Dawley rats and CD-
1 mice [8]. An unexpected increased incidence of hepato-
cellular neoplasia (adenoma and carcinoma) in male and
female mice which were given 50 mg/kg/day and males given
5 mg/kg/day of granisetron was observed. However, no hepa-
tocellular carcinomas were found in the low dose group (1 mg/
kg/day). These data show that granisetron administered at
high doses daily for 2 years is hepatocarcinogenic in animals
with a clear no-effect dose at 1 mg/kg, a dose level 25 times
greater than the most common dose used in clinical studies
(40 pg/kg). A 12-month toxicity study in the dog showed no
evidence of any histopathological changes related to treat-
ment. In summary, the induction of increased numbers of
tumours in rodent livers, with no evidence for a genotoxic
mechanism and a clear no-effect level of 1 mg/kg/day (25
times the normal human dose) after lifetime exposure, should
not be considered to represent a hazard for the short-term,
intermittent use of granisetron as an antiemetic drug.

GRANISETRON IN HUMAN VOLUNTEERS

In 1987 studies in human male volunteers, with doses of
granisetron up to 300 ug/kg administered by a 30-min intra-
venous infusion, demonstrated good tolerance with no appar-

.ent effects on the CNS [9]. The only consistent complaint
which was not observed with placebo, was of constipation.
Granisetron was found to have a large volume of distribution.
It was rapidly eliminated (mean half life &5 h) being cleared
largely through non-renal mechanisms. Kinetics were linear
over the clinical dose range. There were wide intersubject
differences in kinetics, with a more than 10-fold variability in
terminal phase half-life and total plasma clearance [10).

In these studies the duration of activity was assessed in
volunteers by measuring the degree of inhibition of the axon-
reflex flare induced by intradermal injection of 5-HT. The
flare area was decreased after active treatment when compared
with placebo. The decrease was evident at the end of the
infusion and was still present 24 h later. Thus, despite rapid
elimination of the compound from the plasma there was evi-
dence of pharmacodynamic activity for up to 24 h after a
single dose of 40 pg/kg [11].

In summary these studies showed that granisetron in dos-
ages up to 300 pgfkg was well tolerated by healthy volunteers.

S23

In dosages to be used clinically there was no detectable CNS
effect of granisetron. In these studies there was evidence of a
prolonged pharmacodynamic effect.

GRANISETRON IN TUMOUR PATIENTS
RECEIVING EMETOGENIC CANCER
CHEMOTHERAPY

With this information from human volunteers several acad-
emic centres initiated pilot studies in cancer patients.

Pilot studies of granisetron .

At the University of Bern, Switzerland, one of the early
pilot trials was initiated in August 1987; within 12 months
11 female and 18 male ambulatory tumour patients having
a median age of 38 years (24-65 years) were treated with
granisetron administered as a 30-min infusion 1 h after the
application of the cytostatics. The first 7 patients were treated
with a dose of 40 pg/kg body weight. Thereafter, we increased
the dose to 100 pg/kg (13 patients). The last 9 patients
received an initial dose of 40 pug/kg with a provision for an
additional two doses of 40 pg/kg over the next 24 h, provided
that the patients suffered from severe nausea or from vomit-
ing. 17 patients received cisplatin >50 mg/m® as their first
course of chemotherapy; 12 patients were established vomiters
(these patients had experienced >5 vomiting episodes during
a previous course of chemotherapy despite conventional anti-
emetic treatment with a combination of high-dose metoclop-
ramide, methylprednisolone and flunitrazepam). 14 patients
(48%) had no vomiting episodes; 7 patients (24%) had 1-2
episodes; 6 patients (21%) had 3-5 episodes; and only 2
patients suffered from severe vomiting (8 and 11 episodes,
respectively, over the 24 h following the administration of the
chemotherapy). The antiemetic efficacy was maintained dur-
ing subsequent courses. No consistent adverse events were
attributable in this small series to granisetron [12, 13].

This and other very encouraging pilot studies led to the
formation of the Granisetron Study Group in 1988, a collab-
orative effort of oncologists in seven countries to carry out the
definitive clinical trials with granisetron (see appendix for list
of participants). Hereafter, some of the findings of this group
will be highlighted. Throughout these trials the following
definitions were used:

Complete responder — no nausea or vomiting or only
mild nausea in the 24 h after
starting cytostatic therapy

Major responder — single vomiting episode in the
24 h after starting cytostatic - -
therapy or no vomiting, but
moderate to severe nausea

Minor responder — 2-4 vomiting episodes in the 24 h
i after starting chemotherapy
Failures _ >2 vomiting episodes in the 24 h

after starting chemotherapy

Major efficacy — complete and major responders

In all these trials the patients were treated as inpatients
during the first 24 h. Subjective assessment of nausea and
appetite was made every 6 h and the number of vomiting
episodes was recorded for each 6-h period. After discharge
the patients received a diary card on which they recorded
nausea and vomiting for the following 6 days.
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Granisetron vs. placebo

Cupissol and co-workers carried out a double-blind,
placebo-controlled study in 28 chemotherapy-naive patients
receiving cisplatin at a mean dose in excess of 80 mg/m? with
4 patients in each group receiving less than 80 mg/m® [14].
Cisplatin doses were administered over a maximum period of
6 h. Patients were randomised into two groups receiving either
granisetron (40 pg/kg) or placebo. Patients in both groups
who experienced symptoms of vomiting and nausea were
given up to a further three 40 pg/kg doses of granisetron on
an open-label basis, allowing the assessment of granisetron as
an intervention antiemetic in the placebo group. As a result
of the randomised allocation, 4 more female patients were
entered into the placebo treatment group than into the grani-
setron treatment group. Patients in the granisetron group
received a mean cisplatin dose of 86.4 mg/m®, those in the
placebo group a mean dose of 80.5 mg/m®. Following granise-
tron 13 of 14 patients (93%) had no vomiting or nausea in
the first 24 h, a significant difference compared with the 1
patient in the placebo group who remained free of vomiting
and had only mild nausea in the same period (P<0.001). As
a single intervention agent, granisetron achieved control or
improvement of existing symptoms in the remaining patients
of the placebo group. The 1 patient in the granisetron group,
who experienced vomiting, did so after 16 h, whereas in the
placebo group 12/14 patients started vomiting between 4 and
8 h after the chemotherapy. This trial definitely established
granisetron as a very active antiemetic drug compared with
placebo in patients receiving chemotherapy with high doses
of cisplatin. Furthermore the study demonstrated the poten-
tial of granisetron as a single agent for abolishing established
vomiting.

Dose-finding studies of granisetron

After having proven the impressive antiemetic activity of
granisetron two double-blind dose finding studies were carried
out in patients receiving high-dose cisplatin (=50 mg/m?) or
other moderately emetogenic chemotherapies comparing two
dose levels of granisetron (40 and 160 pg/ke).

In the first double-blind, randomised multicentre study 335
chemotherapy-naive patients undergoing high-dose cisplatin
chemotherapy (50 mg/m?) were given an initial dose of gran-
isetron over 30 min finishing 5 min before the start of the
cisplatin chemotherapy [15]. 170 patients were given an initial
dose of 40 pg/kg and 165 patients a dose of 160 pg/kg. Up to
two additional doses of open label intravenous granisetron
(40 ugfkg) were allowed during the first 24 h for patients who
experienced breakthrough nausea and vomiting in both
groups. This meant that patients could receive between 40
and 240 ug/kg granisetron in 24 h. The cisplatin infusions
lasted from 20 min to 10 h, with only 17 patients receiving
the infusion for more than 6 h. No difference in efficacy or
safety between the two doses of granisetron was established.
57 and 59% of the patients treated at the low and high dose
level, respectively, experienced no vomiting and no more than
mild nausea (see Table 1). When patients receiving cisplatin
in a dose >100 mg/m? are analysed separately, similar results
were observed (Table 2). The adverse event profile was similar
for both the 40 and the 160 pg/kg groups. Further details of
the safety profile of granisetron will be discussed below.

In summary this trial showed granisetron in the dose range
of 40-240 pug/kg to be well tolerated in this group of patients
and to be a very effective antiemetic. There were no clinically
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Table 1. Results of a double-blind, randomised, dose-finding study
in 335 chemotherapy-naive patients undergoing high-dose cisplatin
chemotherapy (=50 mgjm®)

Treatment group

40 ug/kg 160 pgfkg

(n=170) (n=165)
Complete responders 57% 59%
Major responders 17% 15%
Minor responders 18% 18%
Failures 8% 8%

Table 2. Subgroup analysis of patients undergoing high-dose cispla-
tin chemotherapy (=100 mgim?) in a double-blind, randomised,

dose-finding study
Treatment group

40 pg/kg 160 pglkg

(n=35) (n=138)
Complete responders 42% 34%
Major responders 20% 24%
Minor responders 29% 32%
Failures 9% 10%

significant differences observed in the efficacy or safety profile
between those patients receiving an initial dose of either
40 pg/kg or 160 pglkg.

A second trial with an identical design was conducted in
504 patients undergoing moderately emetogenic therapy with
a range of standard cytostatic treatments [16]. The minimum
cytostatic regimen(s) for eligibility to enter into the study
were:

—carboplatin > 300 mgfm>

—cisplatin > 20-<50 mg/m®

—cytophosphamide > 600 mg/m? (in combination therapy)

—dacarbagzine > 350-<500 mg/m°®

—doxorubicin > 40 mg/m? (single agent)

—doxorubicin > 25 mg/m? (in combination therapy)

—epirubicin >75 mg/m? (single agent)

—epirubicin > 50 mg/m? (in combination therapy)

—nitrogen-mustard > 6 mg/m®

Other cytostatic drugs were allowed concurrently using the
usual dosing schedules as long as they were not routinely
covered with an antiemetic drug. -All patients were naive to
cytotoxic chemotherapy. After 24 h the results as shown in
Table 3 were observed. When the results were analysed by
the primary emetogenic drug, no differences in complete

Table 3. Results of a double-blind, randomised, dose<finding study
in 504 patients undergoing moderately emetogenic therapy with a
range of standard cytostatic treatments

Treatment group

40 pglkg 160 uglkg

(n=251) (n=253)
Complete responders 75% 81%
Major responders 16% 10%
Minor responders 6% 6%
Failures 3% 3%
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Table 4. Subgroup analysis according to the emetic stimulus in a
double-blind, randomised, dose-finding study in 504 patients
undergoing moderately emetogenic therapy
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Table 6. Subgroup analysis of patients undergoing high-dose cisplatin
chemotherapy (100 mglm?) in a prospective, randomised study comparing
granisetron with high-dose metoclopramide plus dexamethasone

Treatment group

40 pglkg 160 pgfkg

(n=251) (n=253)
Cyclophosphamide 76% 82%
Cisplatin 76% 76%
Carboplatin 77% 72%
Dacarbazine 1% 82%
Other 68% 83%

Treatment group

Metoclopramide +
Granisetron dexamethasone
(n=38) (n=38)
Complete responders 63% 68%
Major responders 18% 8%
Minor responders 16% 11%
Failures 3% 13%

protection were seen between the two treatment groups (see
Table 4). The adverse event profile was similar in both groups
and will be discussed in further detail later.

In conclusion, this trial showed that granisetron is an effec-
tive antiemetic therapy in these types of chemotherapy. The
efficacy of granisetron did not vary according to the dose level
or the type of cytostatic chemotherapy in use.

Comparative studies of granisetron with standard antiemetic
regimens

In two protocols the efficacy and safety of granisetron were
compared with standard antiemetic therapy.

In the first protocol granisetron was compared to high-dose
metoclopramide plus dexamethasone in patients receiving
high-dose cisplatin (50 mg/m®) [17]. In this single-blind
study granisetron 40 puglkg was administered as a 5-min
infusion completed 5 min before the start of the cisplatin
administration, with two additional doses of granisetron
allowed to control subsequent nausea and vomiting. Patients
given standard antiemetic therapy received 12 mg dexame-
thasone followed immediately by a loading dose of 3 mg/kg
metoclopramide administered as a 30-min infusion (range 25—
70 min). This procedure was completed 5 min before the start
of the cisplatin administration. A maintenance dose of
4 mg/kg of metoclopramide was then infused over 8 h. Stan-
dard antiemetics were used to treat breakthrough nausea and
vomiting in this group. The choice of medication was left to
the physician in charge, though granisetron was not permitted.
The infusion time for cisplatin ranged from 15 min to 8 h,
with only 3 patients receiving the infusion for longer than 6 h.

281 patients (183 males, 98 females) were randomly allo-
«Lated to receive either granisetron (n= 143) or the standard
antiemetic regimen (high-dose metoclopramide plus dexa-
methasone; n=138). All but 4 patients were naive to chemo-
therapy. After 24 h the results detailed in Table 5 were
observed. 83% of the granisetron-treated patients and 77% of

Table 5. Results of a prospective, randomised study comparing granisetron
with high-dose metoclopramide plus dexamethasone in 281 patients receiv-
ing high-dose cisplatin (50 mgim?)

Treatment group

Metoclopramide +
Granisetron dexamethasone
(n=143) (n=138)
Complete responders 70% 68%
Major responders 13% 9%
Minor responders 12% 13%
Failures 5% 10%

the patients receiving standard antiemetic therapy experi-
enced major protection from gastrointestinal side-effects of
the cisplatin chemotherapy. When patients receiving cisplatin
>100 mg/m® were analysed separately, similar results were
observed (Table 6).

Adverse events were recorded by 33 patients (23%) in the
granisetron treatment group and 45 patients (33%) in the
comparator group. Further details will be discussed below.
However, it should be noted here that 15 patients (10.8%)
treated with high-dose metoclopramide plus dexamethasone
experienced extrapyramidal reactions compared with none in
the granisetron group.

In conclusion, this trial established granisetron as an effec-
tive antiemetic at least as effective as the commonly used stan-
dard antiemetic regimen of high-dose metoclopramide plus
dexamethasone. Granisetron did not produce the potentially
serious extrapyramidal reactions seen with high-dose
metoclopramide.

In a further trial in 243 patients treated with moderately
emetogenic chemotherapy granisetron was compared with a
combination of chlorpromazine and dexamethasone [18]. The
minimum cytostatic regimen(s) for eligibility to enter into the
study were:

—carboplatin > 300 mg/m®

—cisplatin > 20-50 mg/m*

—cyclophosphamide > 600 mg/m?® (in
therapy)

—dacarbazine > 350-<500 mg/m?

—doxorubicin > 40 mg/m® (single agent)

—doxorubicin > 25 mg/m? (in combination therapy)

—epirubicin > 75 mg/m?® (single agent)

—epirubicin > 50 mg/m® (in combination therapy)

—nitrogen-mustard > 6 mg/m?

Other cytostatic drugs were allowed concurrently using the
usual dosing schedules as long as they ‘were not routiriely
covered with an antiemetic drug. Granisetron was adminis-
tered in a dose of 40 pg/kg (as a short infusion over a mean
time of 7.2 min) to be completed 5 min prior to the applica-
tion of the chemotherapy. Patients in the control arm received
dexamethasone 12 mg infused over 30 min prior to the chem-
otherapy together with 25 mg of chlorpromazine injected
intramuscularly or intravenously prior to the chemotherapy
followed by oral chlorpromazine at 4—6 hourly intervals to a
maximum dose of 200 mg within the first 24 h of the study.

243 patients were randomly allocated to receive either gran-
isetron (n = 123) or the standard antiemetic regimen (dexame-
thasone plus chlorpromazine; »=120). All but 12 patients
were naive to chemotherapy. The patients received the types

combination
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Table 7. Chemotherapeutic regimens used in a prospective, randomised
study in 243 patients treated with moderately chemotherapy
comparing granisetron with a combination of chlorpromazine and

genic

dexamethasone
Dexamethasone +
Granisetron chlorpromazine
Chemotherapy (n=123) (n=120)
Carboplatin 41 37
Cisplatin 19 20
Cyclophosphamide 54 51
Other regimens 9 12

Table 8. Resuits of a prospective, randomised study in 243 patients treated
with moderately emetogenic chemotherapy comparing granisetron with a
bination of chlorpr and dexamethasone

Treatment group

Dexamethasone +
Granisetron chlorpromazine
(n=123) (n=120)
Complete responders 70% 50%
Major responders 17% 14%
Minor responders 10% 17%
Failures 3% 19%

of chemotherapy detailed in Table 7. The treatment arms
were well balanced for age and sex. After 24 h the results as
shown in Table 8 were observed.

In the first 24 h 70% of the patients in the granisetron group
were classified as complete responders compared with 49% in
the conventional antiemetic group (P<0.001). Of 12 patients
not naive to chemotherapy, 3 of the 4 patients in the granise-
tron group but only 3 of the 8 patients in the comparator
group were complete responders. Over the 7-day period, a
total of 57 patients (50%) in the granisetron treatment group
maintained a complete response, compared with 41 patients
(36%) in the comparator treatment group (P<0.01). Signifi-
cantly fewer adverse events were reported in the granisetron
group as shown in Table 9. The difference in adverse events
reported and the difference in patients experiencing somnol-
ence was statistically significant in favour of the granisetron
group (P<0.05 and P<0.053).

This trial proved granisetron to be statistically and clinically
superior to chlorpromazine plus dexamethasone in controlling

Table 9. Adverse events observed in a prospective, randomised study in
243 patients treated with moderately emetogenic ch herapy comparing
granisetron with a combination of chlorpr and dexamethasone

Randomised group

Dexamethasone +
Granisetron chlorpromazine
(n=123) (n=120)
Patients with one or
more event(s) 28 (23%) 42 (35%)

Headache 16 (13%) 7 (5.8%)
Somnolence 1 (0.8%) 18 (15%)
Constipation 3 (2.4%) 3 (2.5%)
Diarrhoea 1 (0.8%) 3 (2.5%)
Dizziness 3 (2.4%) 4 (3.3%)
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nausea and vomiting associated with various emetogenic cyto-
static regimens. In addition, there were significantly less
adverse events reported for granisetron compared with the
control arm of dexamethasone and chlorpromazine.

Ongoing studies of granisetron

Several further trials are currently ongoing exploring
different avenues. One is a continuation study assessing the
efficacy and safety of the continued use of granisetron with
subsequent cycles of chemotherapy. A preliminary analysis of
this ongoing trial suggests that granisetron is well tolerated
after repeated administration during successive cycles of
chemotherapy. The antiemetic efficacy was maintained in
subsequent cycles. A Canadian multicentre trial is assessing
the antiemetic efficacy and tolerance of granisetron in com-
parison with dexamethasone and prochlorperazine in patients
receiving moderately emetogenic chemotherapy. This is a
double-blind parallel group study. The preliminary analysis
suggests that granisetron was more effective than dexa-
methasone plus prochlorperazine in preventing vomiting in
the 24 h after the start of cytostatic chemotherapy. Finally, a
dose finding trial with an oral form of granisetron has just
been launched.

THE ADVERSE EVENTS PROFILE
OF GRANISETRON

In the trials discussed above all adverse events were
recorded over 7 days after the start of chemotherapy, irrespec-
tive of the cause. The adverse events observed are summarised
in Table 10. Granisetron proved to be a well tolerated and
safe drug. There were no differences between the two dose
levels studied (40 vs. 160 pg/kg); thus increasing the dose
four-fold did not change the overall safety profile. Looking
at the comparator studies granisetron induced fewer adverse
events than standard antiemetics. However, headache was
more prevalent in granisetron-treated patients, suggesting that
this is a drug-related side-effect. Headache induced by grani-
setron was generally mild and resolved spontaneously or was
promptly relieved with standard analgesics. Constipation was
more frequent in patients treated with granisetron, and
diarrhoea more so in patients receiving the comparators, but
the incidence and the differences were small. Somnolence was
seen in significantly more patients treated with standard anti-
emetics compared with patients receiving granisetron. As
expected, patients treated with granisetron remained free of
extrapyramidal side-effects whereas 11% of the patients
receiving high-dose metoclopramide plus dexamethasone
suffered from potentially serious dyskinesias.

In summary, granisetron is an extremely well tolerated and
safe antiemetic drug. The two most prominent side-effects
of this drug are headache in about 14% of the patients and
constipation inf about 3% of treated individuals. Granisetron
at clinical doses is devoid of effects on the cardiovascular or
the central nervous system.

CONCLUSIONS

Based on the findings summarised above granisetron is a
very active and safe antiemetic, both as a prophylactic and
intervention agent, to an extent which is superior or at least
equal to the best available antiemetic combination regimens.
The degree and duration of symptom control by a single
administration of granisetron will allow reductions in the
hospital stay of patients receiving cancer chemotherapy and
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treatment of more patients on an out-patient basis. Granise-
tron has a favourable adverse event profile, with a reassuringly
wide therapeutic margin. In particular, granisetron appears to
be free of serious central nervous system side-effects.

Further trials are currently ongoing investigating the
efficacy of granisetron when given over several cycles of chem-
otherapy and evaluating the activity of an oral form of the
drug. Furthermore, the potential of granisetron in combina-
tion with other antiemetics has yet to be explored. However,
from the patient’s point of view the introduction of granisetron
into everyday clinical practice will alleviate one of the most
dreaded side-effects of cancer chemotherapy.

APPENDIX

PARTICIPANTS IN THE GRANISETRON
STUDY GROUP

Belgium
Dr H. Bleiberg
Dr D. Brohee

Dr P. Libert
Dr P. Ravez
Dr A. Tagnon
Dr 8. Van Belle

Dr A. de Weweire
Prof. J.C. Yernault

France

Prof. L. Adenis
Dr J.P. Armand
Dr B.N. Bui
Dr L. Cals

Dr B. Chevallier
Dr B. Coiffier
Dr D. Cupissol

Dr R. Favre
Dr P. Fumoleau

Dr ]J.F. Heron
Prof. M. Marty
Prof. F. Oberling
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