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Itasetron hydrochloride is a new 5-hydroxytryptamine; (5-
HT;) antagonist. Experimental investigations show that
orally it is rapidly absorbed (about 90 min), is highly
bioavailable (greater than 90%), has a long half-life (about
12 h) and is more potent (about 10 times) in animal models
than ondansetron, currently standard therapy for the pro-
phylactic control of chemotherapy induced nausea and
vomiting. This paper describes the results of a study
designed to assess the efficacy and tolerability of five (0.5,
1, 2, 4 and 8 mg) twice-daily doses of itasetron hydrochlor-
ide, in comparison with 8 mg b.i.d. ondansetron. Assess-
ments were made in patients (n = 104) with histologically
confirmed cancer (excluding head and neck tumors) and
about to receive their first course of moderately emetogenic
chemotherapy. Itasetron hydrochioride demonstrated com-
parable efficacy to ondansetron; no statistically significant
between-group differences were observed in the primary
(complete response rate) or secondary (nausea and de-
layed emesis) efficacy criteria. Adverse events were similar
in type and incidence across all treatment groups, and were
those expected for this therapeutic class. The tolerability of
itasetron hydrochloride was assessed as ‘very good’ or
‘rather good’ by 81% of patients and 89% of physicians. In
conclusion, itasetron hydrochloride is effective and well
tolerated in patients receiving moderately emetogenic
chemotherapy. Oral doses of 1 mg b.i.d. or above will be
used in further clinical studies.
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Introduction

Of all the side effects of anti-cancer chemotherapy,
nausea and vomiting are perceived by patients as
amongst the worst.' Inadequate management of
these symptoms can not only affect the quality of
life of these patients, but can lead to poor com-
pliance to further potentially curative treatment.”?

The onset of nausea and vomiting is variable in
intensity and duration depending on the chemo-
therapy regimen (:mploy(:d.‘i‘s Strongly emetogenic
agents such as cisplatin usually provoke an early (3 h
after chemotherapy) and intensive response which
subsequently fades into a milder form of nausea and
vomiting that may last several dalys.(’_8 The response
to cyclophosphamide-based chemotherapy is less
intense.”' Emesis starts after a latency of approxi-
mately 10 h and little emetic activity is observed 24—
36 h after chemotherapy.“ These differences are
thought to be due to a multiplicity of mechanisms
that are involved in triggering the emetic response.

Emesis occurring during the first 24 h after cyto-
toxic treatment is generally classed as acute in onset.
The importance of achieving maximal control of
acute emesis at the patient’s first cycle is highlighted
by studies showing that incomplete protection pre-
disposes to further emetic problems.12 Failure to
achieve adequate acute control increases the risk of
delayed emesis manifesting 24 h or more after
chemotherapy.s'” Furthermore, inadequate control
of acute emesis can act as a conditioning stimulus
leading to development of anticipatory symptoms at
subsequent cycles.“‘ls Thus, effective prophylactic
treatment of acute emesis at the initial cytotoxic
cycle is critical to the success of chemotherapy.

The discovery that acute emesis induced by
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moderate and severely emetogenic chemotherapy
could be prevented or greatly reduced by selective
5-hydroxytryptamines; (5-HT;) antagonists has been
important in the palliative care of cancer patients
undergoing chemotherapy. 16-21

Of the currently available 5-HT; antagonists,
ondansetron is considered to be the ‘standard
therapy’. When given as monotherapy it protects
about 45-70% of patients from acute onset of
nausea and vomiting, depending on the chemo-
therapy givcn.22 However, failure to control emesis
after chemotherapy can still occur in about 30% of
patients receiving highly emetogenic chemothera-
pies (e.g. 50 mg/m? cisplatin or greater) and in
about 25% of patients receiving moderately emeto-
genic chemothcrapy.B 24 Indeed, about 20% of pa-
tients receiving cisplatin regimens require ondan-
setron to be given in combination with agents such
as dexamethasone in order to provide adequate
anti-emetic protcction.25 Moreover, treatment with
ondansetron is associated with headache and con-
stipation that occur in about 20 and 7% of patients,
rc:spectivcly.22 Notably, ECG changes, tachycardia
and cardiac deaths have been reported during
ondansetron treatment.?

Itasetron hydrochloride is a new 5-HTj; antagonist
currently in development. Animal models of emesis
show that it is at least twice as potent as ondanse-
tron when administered i.v. and about 10 times
more potent when administered orally.27 Clinical
pharmacokinetic studies also highlight a number of
interesting differences. Compared with ondansetron,
ita- setron hydrochloride is highly bioavailable
(above 90% versus approximately 55%), has a longer
half-life of elimination (approximately 12 h versus
approximately 3 h) and does not undergo extensive
hepatic biotransformation before elimination (BI data
on file).?***? The major pathway of elimination of
itasetron hydrochloride is renal excretion (60% or
higher in the form of the unchanged compound, BI
data on file).

In volunteer studies, single oral administration of
itasetron hydrochloride was well tolerated at doses
between 0.5 and 60 mg, the highest dose tested (Bl
data on file). In patients undergoing high-dose
cisplatin chemotherapy, single i.v. doses between 35
and 280 ug/kg body weight (equivalent to approxi-
mately 3 and 18 mg/patient) were effective in
preventing emesis and also well tolerated (BI data on
file). A lower dose of 17 ug/kg body weight (corre-
sponding to about 1 mg per patient) was found to
be not effective in this trial.

On the basis of these preliminary investigations,
the following dose concentrations of itasetron hydro-
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chloride were selected for investigation: 0.5, 1, 2, 4
and 8 mg. These were to be administered twice
daily, for three consecutive days, to chemotherapy-
naive patients. This patient population was selected
to avoid any prior conditioning (anticipatory emesis
and nausea) and to reduce variability in the emeto-
genic potential of the population.

The aim of the study was to investigate the
efficacy and tolerability of oral itasetron hydrochlor-
ide and to define the therapeutic dose range for the
prophylactic control of acute emesis in cancer
patients receiving moderately emetogenic chemo-
therapy. The results were evaluated by double-blind,
randomized comparison with ondansetron 8 mg
b.i.d. An active control was used on ethical grounds
because of the proven efficacy of this class of agent
in preventing acute onset of nausea and vomiting.
The dose and dosing regimen of ondansetron was
the label recommendation in Europe for the indica-
tion. The label recommendation (8 mg t.i.d.) in the
USA at the time of the trial was not used because a
clinical trial of 309 patients receiving moderately
emetogenic chemotherapy found that ondansetron
8 mg b.i.d. was as effective as 8 mg ti.d.* In 1995,
8 mg b.i.d. became the recommended regimen in
the USA.

Patients and methods
Study design

This was a multicenter (n = 11), double-blind, ac-
tively controlled and randomized, parallel-group
study. The study was designed as a dose-escalation
trial with at least 16 patients per dose level treated
with itasetron hydrochloride and four patients trea-
ted with ondansetron. The study protocol received
ethical committee approval and was conducted in
accordance with the recommendations of the 18th
World Medical Assembly, Helsinki (1964), and 29th
(Japan, 1975) and 35th (Hong Kong, 1989) World
Medical Assembly revisions. The study was per-
formed in accordance of the EC-GCP Note for
Guidance and the requirements of the German Drug
Law (AMG). All patients gave written informed
consent.

Patients
Patients with histologically confirmed cancer (other

than head and neck tumors) were enrolled to allow
a minimum of 20 patients in each treatment group.
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Patient numbers were allocated according to a
telephone randomization procedure. No sample size
estimations based on response rates could be per-
formed because this was the first phase II trial of
itasetron hydrochloride in this patient population.

All patients were about to undergo their first
course of chemotherapy with one of the following
cytotoxic agents (alone or in combination with less
emetogenic  cytotoxic agents): cyclophosphamide
(500 mg/m? or greater) in combination with other
cytotoxic drugs, ifosfamide (2 mg/m2 or greater)
alone, doxorubicin alone (40 mg/m? or greater) or
in combination (25 mg/m’ or greater) with other
cytotoxic drugs, epirubicin alone (75 mg/m? or
greater) or in combination (50 mg,/m-’ or greater)
with other cytotoxic drugs.

Patients were excluded from the trial on the basis
of criteria related to their state of health. These
included a Karnofsky performance score below 60%,
concomitant serious cardiovascular or cerebrovascu-
lar diseases, clinically relevant prolongation of PQ
interval or QRS complex, antiarrhythmic therapy,
liver cirrhosis, active peptic ulcer disease, leucocyte
and platelet counts below 3500 and 100 000/mm?,
respectively, serum creatinine above 1.5 mg/100 ml
and serum bilirubin above 2.0 mg/100 ml, and
transferases above S0 U/L. Other exclusion criteria
included pregnancy or any possible causes of inter-
ferences with emesis such as drug intake, radiation
therapy and history of drug or alcohol abuse.

Treatment

Patients were randomized to receive twice-daily, oral
doses of 0.5 (n=16), 1 (n=17), 2 (n=18), 4
(n =17) or 8 mg (n = 06) of itasetron hydrochloride
or 8 mg b.i.d. ondansetron (n# = 20). The patients
were randomized per dose level of itasetron hydro-
chloride. The first dosing group was 1 mg b.id.
itasetron hydrochloride (or ondansetron 8 mg b.i.d.).
Subsequently, the dose of itasetron hydrochloride
was doubled in the next dosing group (2 mg b.i.d.
itasetron hydrochloride or ondansetron 8 mg b.i.d.).
Before each increase in the dose of itasetron hydro-
chloride, an assessment of tolerability was made,
without compromising the study blinding. Itasetron
hydrochloride 0.5 mg b.i.d. (or ondansetron 8 mg
b.i.d.) was included as the last of the dosing groups
because of the efficacy seen (without comprising
the study blind) in the 1 mg b.i.d. itasetron hydro-
chloride dosing group. All treatments were admin-
istered 1.5h before chemotherapy and at 12h
intervals thereafter for three consecutive days.
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The chronological succession of dosing in the trial
meant that account had to be made of time-related
occasion differences between treatment groups. In
order to control for this variable, patients receiving
ondansetron were assigned to each itasetron hydro-
chloride treatment group in a double-blind and
randomized fashion.

Anti-emetic ‘rescue’ therapy could be admin-
istered to patients having at least three distinct
emetic episodes (more than 5 min apart) within 24 h
or if the intensity of nausea and/or emesis required
immediate anti-emetic therapy. Patients receiving
such therapy were considered to be treatment
failures in the efficacy analysis, but were included in
the evaluation of safety.

Concomitant therapy was allowed provided pa-
tients were receiving a constant dosage and were
stabilized on the medication prior to the commence-
ment of the study. In the case of an intercurrent
disease, the potential for drug interactions was
assessed and prescribed medication documented.
Any drug with the potential to influence emesis was
forbidden for the full study period.

Efficacy evaluation

The primary endpoint of this study was to determine
the efficacy of itasetron hydrochloride as an anti-
emetic agent. The primary measure was defined as
the number of patients in each group who achieved
a complete response (i.e. no emetic episode) to
treatment within the first 24 h after starting chemo-
therapy (acute emesis). An emetic episode was
defined as a single vomit or retch or continuous
vomits or retches. Episodes were, by definition,
separated by the absence of vomiting or retching for
at least 5 min.

Secondary endpoints were to determine the de-
layed emetic response, time to onset of first nausea
and vomiting, patient’s statement of the intensity of
nausea, and patient’s and physician’s global assess-
ments of efficacy and tolerability. The delayed emetic
response was evaluated by recording the number of
patients achieving a complete response in the 24—
72 h following treatment. Patient diaries were used
to record the number of emetic episodes for each
24 h interval after the start of chemotherapy. The
response categories, per 24 h period, were defined
as follows: complete response, no emetic episodes;
major response, one to two emetic episodes; minor
response, three to five emetic episodes; treatment
failure, more than five emetic episodes or patient
received ‘rescue’ therapy. The time from the start of



chemotherapy to the onset of the first emetic
episode and/or first nausea was also recorded, and
each patient graded feelings of nausea per 24 h
period for the duration of treatment as: none, no
nausea; mild, no interference with normal daily life;
moderate, interference with normal daily life; severe,
confined to bed due to nausea. Both the patients’
and the physicians’ assessment (very good, rather
good, rather bad or very bad) of the efficacy of
itasetron hydrochloride and ondansetron was made
at the end of the trial.

Safety evaluations

Adverse events were recorded and classified as mild,
moderate or severe, and the causal relationship
between the study medication and the adverse event
was defined. Routine laboratory analyses, including
haematology tests, blood chemistry and urinalysis,
were performed at a screening visit and in the post-
treatment period. A 12-lead ECG was also performed
during the screening period as well as post-treat-
ment.

At the end of the trial, patients and physicians
assessed the tolerability of the treatments on a scale
of very good, rather good, rather bad or very bad.

Statistical analyses

No sample size predictions could be made as the
trial was the first phase II study of chemotherapy
naive patients receiving moderately emetogenic regi-
mens. Confidence intervals for complete responder
rates were calculated according to Pearson—
Cloppcr.“ ' Fisher’s exact test was used for pairwise
comparisons of doses of itasetron hydrochloride.
Secondary efficacy and laboratory safety parameters
were evaluated using the Kruskal—Wallis test.

Results
Patient demographics and disposition

A total of 104 patients (aged between 20 and 74
years) were enrolled in the trial. Table 1 shows the
patient demographics and baseline characteristics. A
total of seven patients withdrew from the trial; five
due to lack of efficacy of the study drug, one due to
an adverse event and one patient did not comply
with the protocol.

Patients were randomized to treatment with
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twice-daily itasetron hydrochloride (0.5, 1, 2, 4 or
8 mg) or twice-daily ondansetron (8 mg). The patient
group treated with 0.5 mg b.i.d. itasetron hydro-
chloride showed differences in patient distribution
and chemotherapy treatment in comparison with
the other treatment groups. The number of women,
and hence breast cancer patients, was lower than in
the other treatment groups and more patients had a
Karnofsky performance score of 80-90%. One pa-
tient received cyclophosphamide, methotrexate and
fluorouracil (CMF) while eight out of 16 received
cyclophosphamide/doxorubicin. In the other treat-
ment groups eight to 11 patients received CMF and
one to five patients received cyclophosphamide/
doxorubicin.

Efficacy

There were no fundamental differences between the
per protocol analysis and the intention-to-treat analy-
sis. Data are therefore presented according to the
per protocol analysis.

Ninety-nine patients were included in the analysis
of acute emesis which is presented in Figure 1. No
statistically significant between-group differences
were indicated for the primary efficacy parameter,
complete response rate. Highest complete response
rates were for the 1 and 8 mg b.i.d. itasetron
hydrochloride treatment groups. The complete re-
sponse rates observed were 88%. The complete
response rate for patients given ondansetron 8 mg
b.i.d. was 65%. There were seven treatment failures
over all treatment groups; four patients in the
0.5 mg b.i.d. itasetron hydrochloride group, two in
the 2 mg b.i.d. itasetron hydrochloride group and
one patient receiving 8 mg b.i.d. ondansetron.

Over all treatment groups, 29 patients experi-
enced emesis or were administered ‘rescue’ therapy.
In this population, the range of time-to-onset of
emesis was 3 h 45 min to 68 h 34 min. There was no
clear indication of a dose-response relationship
from the calculated time-to-onset of emesis or
‘rescue’ therapy in these patients. However, there
was a trend for patients receiving 1 mg b.i.d.
itasetron hydrochloride to have the longest time to
first emesis (21 h 00 min). Notably, this was approxi-
mately twice the duration (9 h 30 min) of patients
given ondansetron (Figure 2).

The efficacy of itasetron hydrochloride compared
with ondansetron in delayed emesis was evaluated
in 97 patients. Figure 3 presents the response to
treatment on the worst day of day 2 (24-48 h after
chemotherapy) and day 3 (48-72h after chemo-
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Table 1. Patient demographics and baseline characteristi
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Figure 1. Acute emesis: response to treatment 24 h
after chemotherapy. B, Complete or major response. [],
Minor response or treatment failure.

therapy). A complete response (i.e. no emesis in the
3 days following chemotherapy) or major response
(i.e. one to two emetic episodes) was observed in
80% (0.5 mg), 100% (1 mg), 82% (2 mg), 95% (4 mg)
and 100% (8 mg) of patients in the itasetron hydro-
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Figure 2. Median time to onset of nausea and vomiting.

chloride dosage groups, and in 95% of patients
receiving 8 mg ondansetron. Similar to the results
for acute emesis, no significant differences were
observed between the treatment groups.
Ninety-eight patients were included in the evalua-
tion of nausea. Figure 4 presents the intensity of
nausea recorded by patients over the whole trial
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Figure 3. Delayed emesis: response to treatment on the
worst of days 2 and 3. B, Complete or major response.
0, Minor response or treatment failure.
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Figure 4. Patients’ assessment of the intensity of nau-
sea during the study period. B, No nausea or mild
nausea. [], Moderate nausea. i}, Severe nausea or
rescue therapy.

period. Across all treatment groups, between 43 and
94% of patients had no experience of nausea or only
mild nausea that did not interfere with their normal
daily life. Similar results were observed on each
single observation day. No clear dose-response
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relationship between treatment and the intensity or
time-to-onset of nausea was observed either over the
study period or after a single observation period. Of
the patients receiving itasetron hydrochloride, those
given 1 mg b.i.d. had the lowest intensity of nausea
(94% reporting no or mild nausea). Eighty percent of
patients receiving ondansetron experienced no or
mild nausea. Between 0 and 36% of patients
reported severe nausea or were administered ‘res-
cue’ therapy. However, there was a trend for pa-
tients receiving 1 mg b.i.d. itasetron hydrochloride
to have the longest time-to-onset of nausea (median
time 33 h 45 min) (Figure 2).

The physicians’ and patients’ assessment of global
efficacy of the study medications was similar. Physi-
cians assessed that 75% (0.5 mg), 100% (1 mg), 65%
(2mg), 64% (4mg) and 100% (8 mg) of patients
receiving itasetron hydrochloride, and 85% of pa-
tients receiving ondansetron had a ‘very good’ or
‘rather good’ response.

Safety and tolerability

All patients (n = 104) were included in the safety
analysis. Table 2 shows the most common adverse
events which occurred on day 1 and in the post-
treatment period or worsened after the screening
visit. The type and incidence of adverse events were
similar across all treatment groups. In addition, no
dose relationship in the patients receiving itasetron
hydrochloride was evident. The most common
adverse events were headache and constipation,
experienced by 25 and 18%, respectively, of all
patients. Most adverse events were mild or moderate
in severity, and none were considered to be serious
and/or definitively related to the study drug.

The majority of both physicians (89%) and pa-
tients (81%) considered tolerability to the study

Table 2. Most common (incidence 5% or greater) adverse events?

Itasetron hydrochloride Ondansetron Total
(mg b.i.d.) {mg b.i.d.)
0.5 1 2 4 8 8

Number of patients 16 17 18 17 16 20 104
Headache 6 6 6 4 1 3 26
Constipation 4 3 1 6 2 3 19
Fatigue 0 2 4 0 4 4 14
Anorexia 1 1 2 1 2 4 11
Dry mouth 2 0 0 3 2 0] 7
Abdominal pain 0 0 1 2 0 2 5

8Values presented as number of patients reporting an adverse esvent.
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medication (itasetron hydrochloride or ondansetron)
as either ‘very good’ or ‘rather good’. According to
physicians, only 12 (12%) patients warranted a
‘rather bad’ or ‘very bad' assessment across all
treatment groups. Patients’ and physicians’ assess-
ment were closely correlated.

No clinically relevant changes or differences be-
tween groups in laboratory variables, ECG, vital
signs or physical examinations were evident.

Discussion

Chemotherapy based on cyclophosphamide and
anthracycline combinations induces nausea and vo-
miting which may persist for several days in approxi-
mately 80% of patients.5 % It is estimated that without
antiemetic prophylactic treatment between 10 and
15% of patients may delay or stop anti-cancer
treatment because of problems with severe
emesis.”® As these combination therapies are often
given on an outpatient basis, effective and safe
control of nausea and vomiting is essential in order
to maintain patients’ quality of life and, importantly,
compliance to these potentially curative therapies.

Ondansetron is considered to be ‘standard ther-
apy’ for the prevention of acute nausea and vomiting
caused by anti-cancer drugs. Therefore, the recom-
mended oral dose of 8 mg b.i.d. ondansetron was
used as the active control and comparator for
evaluating the efficacy and tolerability of five escalat-
ing twice-daily, oral doses of itasetron hydrochloride.
The doses of itasetron hydrochloride selected for
investigation were 0.5, 1, 2, 4 and 8 mg b.i.d. These
doses were selected on the basis of the results of
preliminary investigations of the tolerability of itase-
tron hydrochloride in volunteers (BI data on file).

The results demonstrate that doses of 1 mg b.i.d.
or above itasetron hydrochloride are effective in
preventing acute emesis induced by moderately
emetogenic chemotherapy. There were no statisti-
cally significant differences in the primary (complete
response rate) or secondary (nausea and delayed
emesis) efficacy criteria between the itasetron hydro-
chloride treatment groups or the patient groups
receiving ondansetron. Indeed, the range of com-
plete and major response rates (69-100%) in this
study are not only similar to ondansetron, but to the
reported response rates for granisetron, tropisetron
and dolasetron.** %

Concerning the dose—response relationship, a
‘plateau effect’” was evident. This seems to be a
typical class effect. For the majority of endpoints,
1 mg b.id. itasetron hydrochloride produced the
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best numerical response. Thus, the maximally effec-
tive dose of 1 mg b.i.d. itasetron hydrochloride is
lower than the approved and recommended dose of
8 mg b.i.d. ondansetron. This supports pre-clinical
data indicating that orally administered itasetron
hydrochloride is approximately 10 times more po-
tent than oral ondansetron.”’ Interestingly, experi-
mental  studies also show that itasetron
hydrochloride is more potent when given orally,
compared with i.v. administration. The underlying
reason for this difference is not clear, but the
pharmacokinetic characteristics of orally admin-
istered itasetron hydrochloride, which include rapid
absorption (maximum plasma concentrations about
90 min), high bioavailability (above 90%), low meta-
bolic biotransformation (above 60% eliminated un-
changed) and long half-life (approximately 12 h), are
probably contributory factors (BI data on file).”

The pharmokinetic characteristics of oral itasetron
hydrochloride may also provide clinical benefit in
terms of the duration of anti-emetic protection.
There is tendency for patients receiving the 1 mg
b.i.d. dose to have longer times to onset of vomiting
(median time 21 h 00 min) and onset of nausea
(median time 33 h 45 min), compared with ondan-
setron (9h 30min and 6h 45 min, respectively).
These differences were not tested statistically owing
to the limited patient numbers in this study, but
clearly further clinical studies involving larger pa-
tient numbers are warranted.

The least effective dose of itasetron hydrochloride
was 0.5 mg b.i.d. However, analysis of demographic
and baseline characteristics highlighted three main
differences from the other treatment groups, all of
which may have affected the efficacy response.
Firstly, fewer patients were female. Gender is a
prognostic factor for vomiting. Females tend to
vomit more than males, and suffer a larger number
of vomiting episodes, duration and intensity of
nausea and vomiting."’ 94 Secondly, the chemo-
therapy given to patients in this group had greater
emetogenic  potential. Eight out of 16 patients
received cyclophosphamide in combination with
doxorubicin; only one received a CMF scheme (the
principal chemotherapy of the other treatment
groups). Finally, a ‘center effect’” cannot be dis-
counted as 13 out of 16 patients were enrolled from
one center.

All doses of itasetron hydrochloride were well
tolerated. The type and incidence of adverse events
were similar across all treatment groups and are
those tyPically reported for other 5-HT; antag-
onists.>>1 Notably, all doses of itasetron hydro-
chloride were free of the ECG and cardiac changes



(e.g. prolongation of QTc, class I and II anti-
arrhythmic activity) reported for other 5-HT; antago-
nists. These include ondansetron,m granisetron,
tropisctron“8 and, recently, dolasetron.* This is
important clinically for two reasons. Firstly, anti-
emetic therapy should not add to the potential
cardiotoxicity imposed by anti-cancer therapy. Sec-
ondly, much chemotherapy and therefore anti-emetic
therapy is given on an outpatient basis where the
support of the hospital is lacking.

In conclusion, these findings confirm that itase-
tron hydrochloride is an effective and well tolerated
prophylactic anti-emetic agent in patients receiving
moderately emetogenic chemotherapy. Twice-daily
oral doses of 1 mg b.i.d. or above provide compar-
able anti-emetic efficacy to 8 mg b.i.d. ondansetron.
The maximally effective dose in this study was 1 mg
b.i.d. However, the wide emetogenic potential of
chemotherapeutic agents classified as moderate may
indicate the use of a higher dose of itasetron
hydrochloride despite the typical ‘plateau effect’
which is common to this therapeutic class.
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