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ORIGINAL ARTICLE

Dose-ranging evaluation

of the antiemetic efficacy

of intravenous dolasetron in patients
receiving chemotherapy with doxorubicin

or cyclophosphamide

Abstract Selective 5-HT; antagon-
ists have proven to be safe and ef-
fective for the prevention of che-
motherapy-induced nauseca and
vomiting. Dolasetron is a new
highly selective addition to this
class of antiemetics that has been
shown to have significant antiemet-
ic activity in patients receiving cis-
platin-containing regimens. This pi-
lot study was designed to evaluate
the antiemetic efficacy of dolase-
tron in cancer patients receiving
doxorubicin and/or cyclophos-
phamide. This study used an open-
label, non-randomized design to
evaluate the efficacy and safety of
intravenous dolasetron in the pre-
vention of emesis in patients re-
ceiving doxorubicin (25-75 mg/m?)
and/or cyclophosphamide
(400-1200 mg/m?). Sixty-nine pa-
tients received a single, intravenous
dose of dolasetron over 15-20 min
beginning 30 min prior to the start
of chemotherapy. Dose levels of
dolasetron studied were: 0.3, 0.6,
1.2, 1.8 and 2.4 mg/kg. Patients
were monitored for emesis, nausea

and adverse events for 24 h after
the start of chemotherapy. Overall,
61% of patients experienced com-
plete control of emesis. No signifi-
cant trend towards increased antie-
metic efficacy (P=0.076) or nausea
control with increasing dolasetron
dose was noted, although the pow-
er to detect significant differences
was limited by the small number of
patients on the 0.3-mg/kg and
2.4-mg/kg dose levels. Age, gender,
and type of chemotherapy were
significant predictors of complete
antiemetic control. Adverse events
were generally mild and included
headache, chills, lightheadedness,
fever, diarrhea, dizziness, and
asymptomatic prolongation of
ECG intervals. Intravenous dolase-
tron is safe and effective in the
prevention of emesis induced by
doxorubicin and/or cyclophos-
phamide.
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Intreduction

The discovery that the type 3 5-hydroxytryptamine (5-
HT5;) receptor plays a role in the pathogenesis of che-
motherapy-induced emesis has led to the development
of a new class of antiemetic agents, the selective 5-HT;
antagonists. These agents have proven to be safe and
effective for use in preventing chemotherapy-induced

nausea and vomiting [11]. Dolasetron mesylate (Anze-
met, MDL 73, 147EF; Marion Merrell Dow, Kansas
City, Mo.) is a new highly selective addition to this drug
class {9]. When administered intravenously, dolasetron
is quickly cleared from the plasma with a median half-
life of 9 min. The antiemetic effect of dolasetron ap-
pears to derive primarily from the metabolite MDL
74,156 (Fig. 1), which has a half-life of approximately
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Fig. 1 Chemical structures of dolasetron (MDL 73,147) and its
major metabolite (MDL 74, 156)

8 h and is more than 50 times as potent as the parent
drug [3, 4]. In studies employing animal models, dolase-
tron has been shown to prevent cisplatin-induced eme-
sis over a range of dose levels [8, 16]. Preliminary clini-
cal trials have subsequently demonstrated significant
antiemetic activity with dolasetron in cancer patients
receiving cisplatin as the primary emetogenic challenge
[6, 14]. Dolasetron has been well tolerated. Adverse ef-
fects have been mild and transient and similar in profile
to those seen with other approved 5-HT; antagonists
such as ondansetron and granisetron.

Very little information is available on the use of do-
lasetron in the setting of non-cisplatin chemotherapy.
The present study was undertaken as a pilot evaluation
of the efficacy and safety of dolasetron administered as
a single intravenous (i.v.) dose over a dose range of
0.3-2.4 mg/kg in the prevention of acute nausea and
vomiting in patients receiving cyclophosphamide and/
or doxorubicin chemotherapy.

Patients and methods
Patients

Sixty-nine patients scheduled to receive appropriate chemothera-
py were enrolled by the two participating institutions. Eligibility
criteria included: histologically confirmed cancer; age =18 years;
Karnofsky performance status =50%; normal serum potassium
and calcium; chemotherapy to include cyclophosphamide
(400-1200 mg/m?) and/or doxorubicin (25-75 mg/m?) infused
over <60 min. Patients with any of the following were excluded
from participation: history of significant neurologic or psychiatric
illness except alcoholism; known seizure disorder; any emesis in
the 24 h preceding chemotherapy; history of cardiomyopathy,
congestive heart failure, or arrhythmias requiring antiarrhythmic
medication; preexisting complete bundle branch block or heart
block greater than first degree; history of emesis following any
prior chemotherapy; pregnant women and women of childbearing
age not using an accepted method of contraception; use of inves-
tigational drugs within 21 days of study entry or any drug with
potential antiemetic action within 24 h of the start of study. Writ-
ten informed consent was obtained from all participants, and the
study was approved by the institutional review board of each in-
stitution.

Pretreatment evaluation included a complete medical history,
physical examination, and electrocardiogram within 72 h of the
start of chemotherapy. In addition, a clinical laboratory profile,
including complete blood count, serum 12-channel biochemistry
profile, and serum creatinine, was obtained within 1 week prior to
the start of chemotherapy.

Drug dosing and administration

All patients in this study received cyclophosphamide
(400-1200 mg/m*) and/or doxorubicin (25-75 mg/m?) infused i.v.
over at least 60 min. Dolasetron was administered as a single IV
dose of 0.3, 0.6, 1.2 or 1.8 mg/kg diluted to a total volume of
100 ml with 0.9% sodium chloride injection and infused over a 15-
to 20-min period beginning 30 min prior to the start of chemo-
therapy. Dose levels were studied in ascending order with a plan-
ned enrollment of 15-20 patients per dose level. No formal early
stopping rules for ineffective dose levels were planned. However,
investigators reserved the right to prematurely terminate patient
entry onto a given dose level if clearly sub-optimal antiemetic ef-
ficacy was noted. After completion of patient enrollment on the
1.8-mg/kg dose level, the study was amended to add an additional
dose level of 2.4 mg/kg.

Patient evaluations

The antiemetic efficacy of dolasetron was assessed by monitoring
the number and timing of vomiting and/or retching episodes over
the 24-h period following the initiation of chemotherapy. An
emetic episode was defined as one episode of vomiting or any
number of retches within a 5-min period. For patients hospital-
ized during the study, these observations were performed by
trained staff. Patients treated in an outpatient setting recorded
these observations in a patient diary and received two follow-up
phone calls during the study period by a trained study monitor to
help with the assessment. Antiemetic efficacy was assessed as:
complete (no emetic episodes and no rescue medication), major
response (one or two emetic episodes and no rescue medication),
or treatment failure (more than two emetic episodes and/or the
use of rescue antiemetic medications).

Patients estimated the severity of nausea on a 100-mm visual
analog scale (VAS), where 0 mm represents no nausea and
100 mm represents nausea as bad as it can be. This tool has been
previously validated for antiemetic trials [S, 13]. Nausea was eval-
vated 15 min before dolasetron infusion, immediately prior to the
start of chemotherapy, and 24 h after the start of chemotherapy.
Patients were also asked to assess their satisfaction with antiemet-
ic therapy at 24 h after the start of chemotherapy using a global
evaluation scale developed for this study. This scale offered a
choice of the following terms: very satisfied, satisfied, dissatisfied,
or very dissatisfied.

Patients were monitored during the 24-h treatment period for
possible adverse events. Laboratory studies performed pretreat-
ment were repeated 24-48 h after the start of chemotherapy. In
addition ECGs were repeated 1-2 h and 24-48 h after dolasetron
administration.

Statistical analyses

All analyses utilized the intent-to-treat data set. The primary effi-
cacy analysis was for a dose-related trend (one degree of freedom
logistic regression test, controlling for investigator) in the propor-
tion of complete responses to antiemetic therapy with dolasetron
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Table 1 Patient characteristics

Characteristic Dolasetron dose (mg/kg)
0.3 0.6 1.2 1.8 24 Total
(n=4) (n=21) (n=20) (n=15) (n=9) (n=69)

Age (years)

Median 55.0 50.0 47.5 61.0 57.0 54.0

Range 27-64 25-70 25-76 30-81 40-75 25-81
Gender (%)

Male 1(25) 8 (38) 4 (20) 4 (27) 3 (33) 20 (29)

Female 3 (75) 13 (62) 16 (80) 11 (73) 6 (67) 49 (71)
Primary cancer site (%)

Breast 2 (50) 12 (57) 14 (70) 6 (40) 4 (44) 38 (55)

Other 2 (50) 9 (43) 6 (30) 9 (60) 5 (56) 31 (45)
Primary chemotherapy (%)

Doxorubicin 0 3(14) 2 (10) 3 (20) 2 (22) 10 (15)

Cyclophosphamide 1 (25) 7 (33) 4 (20) 3 (20) 3 (33) 18 (26)

Both 3(75) 11 (52) 14 (70) 9 (60) 4 (44) 41 (59)
Concomitant chemotherapy (%)

5-FU 1(25) 10 (48) 12 (60) 3 (20) 4 (44) 30 (43)

Vincristine 1 (25) 4 (19) 3 (15) 5(33) 3 (33) 16 (23)

Methotrexate 0 6 (29) 2 (10) 1(7) 1(11) 10 (14)

Other 2 (50) 8 (38) 9 (45) 9 (60) 7 (78) 35 (51)

in patients monitored for at least 23.5 h following the start of che-
motherapy. Subgroup analyses included the effects of age (<65
years v§ =65 years), gender, and primary chemotherapy regimen
on the proportion of complete responders as a function of dolase-
tron dose level. Secondary efficacy analyses were conducted using
logistic regression controlling for investigator to analyze the pro-
portion of complete or major responses. Changes from baseline in
nausea (VAS) were evaluated by analysis of covariance, controll-
ing for baseline and investigator. Patients’ global evaluation re-
sults were examined for a trend in dose using a Mantel-Haenszel
test for non-zero correlation. All tests of efficacy data were con-
ducted using a nominal significance level of a=0.05.

Safety data were evaluated by tests for linear trend across
doses for the changes from baseline in ECG, vital signs and clini-
cal laboratory test results using a two-way analysis of variance,
controlling for investigator. All tests of safety data were con-
ducted using a nominal significance level of &=0.10.

Results

All 69 patients enrolled at the two study sites are in-
cluded in the efficacy and safety analyses. Patient char-
acteristics are listed in Table 1. Nearly three-quarters of
the patients (71%) were female, and breast cancer
(55%) was the most common primary neoplasm. Sixty-
five patients (94%) were chemotherapy naive. Over
one-half of the patients (59%) received both cyclophos-
phamide and doxorubicin. The most common addition-
al concomitant chemotherapeutic agents were 5-fluor-
ouracil (43%), vincristine (23%) and methotrexate
(14%). The mean dose of methotrexate was 39.9 mg/m?
(range 30-59 mg/m?).

Antiemetic efficacy

The 0.3-mg/kg dose of dolasetron was found to be sub-
optimal after four patients had been treated at this lev-
el, and further patient entry was suspended. The origi-
nal study design called for termination of the study aft-
er completion of patient enrollment at the 1.8-mg/kg
dose level. The study was amended to include an addi-
tional (2.4-mg/kg) dose level. Further patient entry at
this dose level was stopped after nine patients had been
entered, to allow initiation of a larger randomized
dose-ranging study.

Table 2 summarizes the results for each dose group
with respect to antiemetic efficacy. Results from both
study sites were similar. Sixty-five percent (45/69) of
patients given dolasetron experienced either a com-
plete or a major antiemetic response. No statistically
significant differences among the five dose levels were
found for the proportion of complete responders, and
no significant trend in the proportion of complete re-
sponders relative to dolasetron dose was evident
(P=0.076). Given the small number of patients entered
onto the 0.3-mg/kg and 2.4-mg/kg dose arms, the power
to detect a significant difference between the dose arms
was low. Similarly, a test for trend in dose with respect
to extent of nausea, as assessed by change from base-
line for VAS at the end of the 24-h observation period,
was not statistically significant. The global treatment
evaluation, which ranked the patient’s satisfaction with
the treatment, showed that 46% of patients overall
were ‘very satisfied” and a further 28% were ‘satisfied’
with dolasetron as an antiemetic treatment.
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Table 2 Antiemetic efficacy

Variable Dolasetron dose (mg/kg)

0.3 0.6 1.2 1.8 24 Total

(n=4) (n=21) (n=20) (n=15) (n=9) (n=69)
Complete response (%) 1 (25) 14 (67) 9 (45) 12 (80) 6 (67) 42 (61)
Major response (% ) 0(0) 1(5) 0 (0) 1(7) 1(11) 3(4)
Complete or major response {%) 1 (25) 15 (71) 9 (45) 13 (87) 7 (78) 45 (65)
Median number of emetic episodes >3 0 >3 0 0 0
Time to first emetic episode or rescue therapy (h) 9.1 >24.0 20.3 >24.0 >24.0 >24.0
Median nausea score® 38 0 37 0 0 2.0
Patients receiving rescue therapy (%) 3 (75) 6 (29) 10 (50) 2 (13) 2 (22) 23 (33)

* Change from baseline at 24 h, on a 100-mm visual analog scale (0=no nausea; 100=nausea as bad as it can be)

Table 3 Subgroup analyses for complete antiemetic response to
dolasetron therapy. All P values are calculated from a logistic re-
gression model with dose as a single-degree-of-freedom explana-

tory variable. P values shown are for the test for subgroup as
main effect. There were no statistically significant interactions of
subgroup variables and dose

Subgroup Percentage of complete responders at each dolasetron dose (mg/kg)
0.3 0.6 1.2 1.8 2.4 Total
(n=4) (n=21) (n=20) (n=15) (n=9) (n=69)
Age
<65 years (n=57) 25 63 39 78 71 56
=65 years (n=12) 0 100 100 83 50 83
Age as main effect: P=0.0082
Gender
Male (n=20) 100 75 75 100 100 85
Female (n=49) 0 62 38 73 50 51
Gender as main effect: P=0.0116
Primary chemotherapy
Doxorubicin (r=10) 0 100 50 100 100 90
Cyclophosphamide (rn=18) 100 86 75 100 100 89
Both (n=41) 0 45 36 67 25 41

Primary chemotherapy as main effect: P=0.0017

Age, gender, and type of primary chemotherapy
were significant predictors of complete control of eme-
sis with dolasetron (Table 3). Patients under 65 years of
age and females did significantly worse with respect to
emesis control. In addition, patients receiving the com-
bination of doxorubicin and cyclophosphamide did sig-
nificantly worse than patients receiving either agent
alone.

Safety

Table 4 lists the most common adverse events reported
by patients during the study period. Dolasetron was
well tolerated overall, and no dose-limiting toxicity was
noted. All but one of the adverse events reported dur-
ing the study were mild or moderate in intensity, and
none was considered serious. Headache was the most
common adverse event, reported by approximately
one-half (49%) of patients. Other adverse events re-

ported by three or more patients included lightheaded-
ness and diarrhea, in four patients each, and chills, fev-
er and dizziness, in three patients each.

Post-treatment ECG results were available 1-2h
and 2448 h after dolasetron dosing for patients who
received doses of 1.2 mg/kg and higher. As noted by
others previously, treatment-related reductions in heart
rate and minor increases in PR, QRS and QT. intervals
were observed [14]. All of these changes were asympto-
matic, and none was considered clinically significant by
the investigators. Examination of PR, QRS and QT. in-
terval results showed a significant effect of dolasetron
dose only for the increase in PR interval at the 1- to 2-h
post-dosing evaluation. Although the 1.2-mg/kg group
had a median 1-ms decrease from baseline in the PR
interval, the 1.8- and 2.4-mg/kg groups had median in-
creases of 10 ms and 22 ms, respectively. For the QT.
interval, the median increases for the 1.2-, 1.8- and
2.4-mg/kg groups were 11, 27 and 39 ms, respectively.
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Table 4 Adverse events reported as possibly/probably related to dolasetron therapy. Values represent the number (percentage) of
subjects experiencing the adverse event. Subjects may have experienced more than one adverse event

Adverse event

Number (%) of patients reporting each adverse event for dolasetron dose (mg/kg)

0.3 0.6 12 1.8 24 Total

(n=4) (n=21) (n=20) (n=15) (n=9) (n=69)
Headache 3 (75) 12 (57) 6 (30) 11 (73) 2 (22) 34 (49.3)
Lightheadedness 1(25) 1 (4.8) 2 (10) 0 0 4 (5.8)
Diarrhea 0 1(4.8) 2 (10) 0 111 4 (5.8)
Dizziness 1 (25) 1 (4.8) 0 0 1(11) 3 (4.3)
Chills 0 0 1(5.0) 2 (13) 0 3(4.3)
Fever 0 0 1(5.0) 2 (13) 0 3(4.3)
Fatigue 0 1(4.8) 0 0 1(11) 229
Nasal burning 0 2 (9.5) 0 0 0 2(2.9)
Burning eyes 0 2 (9.5) 0 0 0 2 (2.9)

Mean alterations in vital signs were unremarkable and
showed no statistically significant trend with respect to
dolasetron dose.

Discussion

Previously reported studies have demonstrated signifi-
cant antiemetic efficacy for dolasetron when used prior
to cisplatin-based chemotherapy [6, 14]. In addition,
dolasetron has exhibited a safety profile comparable to
other selective 5-HT; antagonists such as ondansetron,
granisetron and tropisetron [10]. Very little information
is available on the potential utility and safety of dolase-
tron in the setting of non-cisplatin chemotherapy. In
this trial, single IV doses of 0.6, 1.2, 1.8 and 2.4 mg/kg
of dolasetron were effective in preventing emesis in pa-
tients receiving cyclophosphamide- and/or doxorubicin-
based chemotherapy. Overall, 65% of patients treated
at these dose levels remained completely free of emesis
over the 24-h study period. The short median time to
onset of emesis (9 h) and the severity of emesis noted
in four patients entered on the 0.3-mg/kg dose level led
to the early closure of this arm. At all other dose levels
tested, the median time to first emetic episode was
longer than 20 h, comparable to the results with other
5-HT; antagonists.

The primary objectives of this study were to assess
safety and to explore, in a preliminary manner, a possi-
ble dose dependency of dolasetron for antiemetic effi-
cacy. All doses studied in this trial had been previously
shown to be well tolerated as a single I'V dose in heal-
thy volunteers [12]. No significant trend towards in-
creased antiemetic efficacy or nausea control with in-
creasing dolasetron dose was noted. A definitive dose
comparison was not possible in this pilot trial, given the
small number of patients treated at each dose level.
Nevertheless, the proportion of patients protected from

acute emesis compares favorably with similar clinical
trials of ondansetron granisetron and tropisetron [2,
10]: For example, Beck et al. reported on the use of
oral ondansetron in 237 patients receiving cyclophos-
phamide-based chemotherapy and noted a 63% rate of
complete antiemetic protection [2].

Prior trials of dolasetron in patients receiving cispla-
tin demonstrated greater antiemetic efficacy with a
dose of 1.8 mg/kg than with 0.6 mg/kg [14, 17]. Further
escalation of dolasetron dose to 5.0 mg/kg resulted in
increased adverse effects without further improvement
in antiemetic efficacy [14]. Our inability to define a dif-
ference in efficacy between the 0.6-mg/kg and the
1.8-mg/kg dose may be a consequence of the small size
of our trial. It may also reflect differences in the eme-
togenic challenge between these studies. A dose de-
pendency for dolasetron may be more easily discernible
with the greater emetogenic challenge provided with
cisplatin-based chemotherapy. Definition of the opti-
mal dose of dolasetron in the setting of non-cisplatin
chemotherapy awaits the results of larger, randomized
dose-finding studies, but our trial suggests that dose
levels of 0.6-2.4 mg/kg are appropriate for further
study.

In our trial, dolasetron was well tolerated at all five
dose levels tested. As with other 5-HT; antagonists,
headache was the most common adverse event. In all
cases, the headaches were transient and not associated
with any significant sequelae. Like the 5-HT; antagon-
ists ondansetron and zatosetron, dolasetron has been
associated with asymptomatic treatment-related ECG
effects consistent with its electrophysiologic properties
[18] (Marion Merrell Dow, Kansas City, Mo.; data on
file). Prior clinical studies with dolasetron have demon-
strated treatment-emergent ECG effects characterized
by small increases in PR interval, QRS duration and
QT. interval at higher dose levels [1, 7, 14, 15]. These
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changes were asymptomatic, transient and not consid- -

ered clinically important. Preliminary data from recent
studies indicate that ondansetron may produce similar
asymptomatic ECG effects [1, 15].

Our study afforded the opportunity to assess the sa-
fety of dolasetron in patients receiving a chemotherapy
agent (doxorubicin) with potential acute arrhythmog-
enic effects. Similar to prior trials, we noted slight pro-
longation of PR, QRS and QT. intervals after dolase-
tron dosing. A statistically significant effect of dolase-
tron dose was observed only for increases in PR inter-
val at 1-2 h after dosing. Although increases in QRS
and QT. intervals appeared to be dose-related, these
changes were not statistically significant. The magni-
tude of change in ECG intervals was quite modest, with
the mean change from baseline across both time peri-
ods and all dosage groups for PR, QRS and QT, inter-
vals less than 10.7%, 18.1% and 7.6%, respectively. All
of the ECG changes noted were asymptomatic, tran-
sient, and not clinically significant. No episodes of ta-

chyrhythmia, heart block (>grade 1), or heart failure oc-
curred. Patients receiving doxorubicin did not experi-
ence any greater degree of ECG abnormalities than pa-
tients not treated with doxorubicin.

In conclusion, single IV doses of 0.6-2.4 mg/kg of
dolasetron are safe and effective in the prevention of
acute emesis in patients receiving cyclophosphamide
and/or doxorubicin chemotherapy. In this study, dola-
setron did not appear to potentiate the acute cardio-
toxic effects of doxorubicin. Antiemetic efficacy is com-
parable to that reported for other 5-HT; antagonists in
similar patient populations. Determination of a possi-
ble dose dependency of dolasetron for antiemetic effi-
cacy awaits the completion of larger randomized dose-
ranging studies.
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