A review of dolasetron as management of nausea
and vomiting in cancer patients

Amy W. Valley, PharmD

Objective. To systematically review the literature
about the pharmacology, pharmacokinetics, efficacy,
dosing, and adverse effects of dolasetron, and to
define its role in the management of chemotherapy-
and radiation-induced nausea and vomiting.

Data Synthesis. A MedLine search was conducted
using 5-HT;—receptor antagonists, antiemetics, che-
motherapy toxicity, dolasetron, emesis, nausea, and
vomiting as search terms. Reference lists and biblio-
graphies of pertinent articles were also identified and
reviewed. Both preclinical and clinical literature were
reviewed and analyzed.

Data Synthesis. Dolasetron is a serotonin type 3
(5-HT3) — receptor antagonist with potent antiemetic
effects in the management of nausea and vomiting.
Following administration, dolasetron is rapidly con-
verted to hydrodolasetron, which is believed to be
responsible for the drug’s antiemetic activity. Results
of multiple studies have demonstrated the efficacy of
this agent in the prevention of chemotherapy-
induced emesis, including that induced by cisplatin.
As a single agent, dolasetron produces a complete
response rate (RR) in 44% to 57% of patients treated
with cisplatin (>70 mg/m?) and in 59% to 80% of

INTRODUCTION

The past decade has brought numerous advances in the
treatment of cancer, but few have revolutionized the
delivery of cancer care as much as the serotonin-
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patients treated with moderately emetogenic che-
motherapy, such as cyclophosphamide, methotrexate,
and fluorouracil (CMF) therapy. When combined
with dexamethasone, the RRs are increased. Dolase-
tron is well tolerated, with headache (24%) and
diarrhea (12%) the most commonly reported adverse
effects. The efficacy and safety of dolasetron are
comparable to those observed with other 5-HT;—
receptor antagonists. According to four recently
published clinical practice guidelines for use of
antiemetics, dolasetron is an appropriate first-line
option for the prevention of nausea and vomiting due
to moderately to highly emetogenic chemotherapy.
Further clinical trials will determine the optimal dose
and the role of this highly effective antiemetic agent
for other purposes, such as treatment of delayed
emesis and emesis resulting from radiation therapy
and high-dose chemotherapy followed by bone
marrow transplantation.
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receptor — antagonist class of antiemetics. These agents
have significantly reduced the incidence of nausea and
vomiting caused by chemotherapy, resulting in reduced
complications of uncontrolled emesis and improved
quality of life. Four serotonin type 3 (5-HT3) - receptor
antagonists are currently marketed worldwide, including
dolasetron, granisetron, ondansetron, and tropisetron.
Dolasetron (Anzemet®, Aventis Pharmaceuticals, Frank-
furt, Germany, or Parsippany, NJ, USA) is the most
recently Food and Drug Administration (FDA) -ap-
proved agent with established efficacy in prevention of
nausea and vomiting due to chemotherapy and surgical
anesthesia. This review focuses on dolasetron’s activity in
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treating emesis caused by chemotherapy and radiation
therapy.

Clinical pharmacology

Dolasetron mesylate (MDL 73,147) is a pseudopelletier-
ine derivative, with pharmacologic properties similar to
those of other 5-HTj3 — receptor antagonists (Figure 1). It
is a potent and highly selective antagonist of the 5-HTj3
receptor in the chemoreceptor trigger zone and gastro-
intestinal tract. Receptor blockade at these sites is the
mechanism of dolasetron’s protective effects against
emesis due to chemotherapy and radiation therapy. The
active metabolite of dolasetron, hydrodolasetron, is a 50-
fold more potent antagonist of the 5-HT; receptor than
the parent compound. Neither dolasetron nor any of its
metabolites has demonstrated an affinity for dopamine,
opioid, benzodiazepine, or any other type of serotonin
receptors.

Clinical pharmacokinetics

The pharmacokinetics of dolasetron and hydrodolase-
tron have been studied in healthy volunteers and cancer
patients.'™'? Table 1 summarizes the pharmacokinetic
parameters of hydrodolasetron in both groups. Dolase-
tron is rapidly metabolized by carbonyl reductases to an
active metabolite, known as either hydrodolasetron or
reduced dolasetron. These reductases are ubiquitous and
found in red blood cells and multiple other tissues.
Interestingly, carbonyl reductases exhibit stereoselectiv-
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Figure 1. Chemical structure of dolasetron.
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Table 1. Pharmacokinetic Parameters of Dolasetron (Hydrodolase-
tron)1,7,10—12

Pharmacokinetic parameter
Mean AUC (o_..) (ng, h/mL)

Hydrodolasetron

200 mg iv: 3638

100 mg iv: 1797

50 mg iv: 910

200 mg po: 2680
100 mg po: 1181
200 mg iv: 647

100 mg iv: 320

50 mg iv: 161

200 mg po: 520—-601
100 mg po: 225

Mean Cmax (ng/mL)

Tmax (h) 0.62-1.11iv
0.74—1.51 po
t1/2 (h) 6.6—10.3 iv
7.0-8.8 po
Clearance (mL/min/kg) 6.9-10.8 iv
12.9-15.5 po
Vg4 (L/kg) 5.0-10.9

AUC =area under the curve; C pax=the maximum or peak concentration of a
drug observed after its administration; T nax=time at which the C .y is
achieved; V y=volume of distribution.

ity in their reduction of dolasetron to hydrodolasetron,
such that the R(+) enantiomer is favored. The R(+)
enantiomer of hydrodolasetron accounts for more than
75% of the metabolite found in plasma and more than
86% of that in urine. Of note, the R ( + ) enantiomer is the
most potent antagonist of 5-HTj3 receptors compared
with the parent compound, the $(—) enantiomer, and
other dolasetron metabolites. Thus, the R( +) enantio-
mer of hydrodolasetron is believed to be chiefly
responsible for the antiemetic activity observed with
dolasetron.? Because the parent drug is only detected in
plasma for less than 1 hour after a single 100-mg oral
dose, hydrodolasetron is measured to assess its pharma-
cokinetic profile.

Following iv administration, dolasetron (50-200
mg) disappears rapidly from the blood stream, with a
half-life of approximately 10 minutes. In contrast,
dolasetron is rarely detected in the blood stream after
oral administration of 200 mg."? The pharmacoki-
netics of dolasetron are linear over a dose range of 50
to 200 mg. There is a dose-dependent increase in the
area under the curve (AUC), but half-life, clearance,
and volume of distribution are constant. Hydrodola-
setron is formed rapidly, with a mean time to
maximum concentration of less than 1 hour. Like its
parent compound, hydrodolasetron’s pharmacoki-
netics are linear over a dose range of 50 to 200 mg.
The half-life of hydrodolasetron ranges from 6.6 to 8.8
hours. Hydrodolasetron is primarily eliminated in the
urine, but is also further metabolized by the CYP2D6
and CYP3A4 cytochrome P-450 (CYP450) enzymes.’
In vitro study results also demonstrate that hydro-
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dolasetron is a competitive inhibitor of CYP2DO,
although concentrations used in this study were two
orders of magnitude above the maximum concentra-
tion achieved in human plasma. The clinical impact of
the CYP2DG inhibition with usual doses of dolasetron
is not known, although recent study results demon-
strate no significant effect of either cimetidine or
rifampin, drugs known to inhibit or induce CYP2DG6,
respectively, on dolasetron metabolism.*

Because dolasetron is so rapidly cleared from the
plasma, the “apparent” bioavailability of the drug
must be estimated by comparing AUC values of
hydrodolasetron following iv and oral administration.
Using this method, the bioavailability of dolasetron is
approximately 76%." Coadministration of dolasetron
with food delays the time to maximum plasma
concentration, but the overall extent of absorption is
not significantly affected.’

Results of additional dolasetron pharmacokinetic
studies have demonstrated no clinically significant drug
accumulation with multiple doses administered daily
over 5 days.(’ Furthermore, no differences in pharma-
cokinetics are observed between men and women nor
between elderly and younger patients.”® The pharma-
cokinetic parameters of dolasetron in children with
cancer are remarkably comparable to those in adults.”
Although liver dysfunction can impair the metabolism
of dolasetron, dosage reductions are not required for
patients with hepatic or renal impairment.'*'!

In comparing dolasetron’s pharmacokinetics with
those of other 5-HTj3 — receptor antagonists, dolasetron
was observed to have a higherbioavailability (76%) and
shorter time to maximum concentration (40 minutes)
compared with ondansetron (56-71% and 1-2.1
hours, respectively) and granisetron (60% and 2 hours,
respectively). In addition, dolasetron exhibits the
longest half-life (7-8 hours) (ondansetron, 2.5-5
hours; granisetron, 4—6 hours) . However, these phar-
macokinetic advantages do not appear to translate into
meaningful clinical benefit (i.e., improved efficacy or
safety) in treating chemotherapy-induced emesis."

Clinical efficacy

The risk of developing chemotherapy-induced nausea
and vomiting is determined by several factors, most
importantly, the emetogenic potential of the specific
chemotherapy agents used. The most emetogenic agent
is cisplatin, especially when doses greater than or equal to
70 mg/m? are administered. Without coadministration of
antiemetic agents, high-dose cisplatin produces emesis
in virtually 100% of patients. This chemotherapy drug
represents the standard by which antiemetic agents or
strategies are compared. Many other commonly used
chemotherapy agents such as the anthracyclines, cyclo-

phosphamide, and carboplatin, are classified as moder-
ately emetogenic, commonly defined as producing
emesis in approximately 30% to 90% of patients. Studies
of dolasetron have evaluated this agent with both high-
dose cisplatin and moderately emetogenic chemotherapy
agents. Other factors that may increase the risk of emesis
include female gender and prior exposure to chemother-
apy, whereas a history of significant alcohol intake and
advanced age are known to lower the risk.

Antiemetic studies have also examined both acute
and delayed emesis. Acute emesis is arbitrarily defined
as emesis that occurs within the first 24 hours after
chemotherapy administration. This type of emesis
responds well to prophylactic drugs, such as the 5-
HT; - receptor antagonists. Delayed emesis is arbitra-
rily defined as that which occurs more than 24 hours
after chemotherapy administration and is generally
difficult to manage.

In the dolasetron studies, complete response (CR)
was consistently defined as no vomiting and no use of
breakthrough antiemetic medications (i.e., antie-
metics prescribed after a patient experiences symp-
toms, despite prophylactic therapy) during the
evaluation period. A major response (MR) was
defined as one to two episodes of vomiting during
the evaluation time. Overall response rates (RRs)
were defined as the sum of the CRs and MRs. The
method of evaluating nausea varied among studies,
although almost all studies employed a 100-mm visual
analog scale (VAS), where 0 mm was defined as no
nausea and 100 mm as the worst possible nausea.

Table 2 provides a summary of all clinical
efficacy.’®~ 26

Acute emesis

High-dose cisplatin The efficacy of iv dolasetron for
prevention of acute emesis due to high-dose cisplatin has
been well documented. Initial studies sought to define the
optimal dose of iv dolasetron. In an open-label, dose-
escalation study, the safety and efficacy of ivdolasetron was
evaluated in patients receiving cisplatin greater than or
equal to 100 mg/m?."> Eighty- nine patients were treated at
one of four dose levels: 1.8, 2.4, 3.0, and 5.0 mg/kg. CRs
were observed in 24% to 52% of patients 24 hours after
cisplatin administration, whereas the overall RR ranged
from 48% to 82%. The 3.0- and 5.0-mg/kg doses did not
resultin an improvement compared with the 2.4-mg dose,
and adverse effects were similar for all dose levels.
Yielding et al.'®> performed a double-blind, multi-
center, randomized study of two doses of dolasetron in
patients scheduled to receive high-dose cisplatin (>75
mg/m?). They randomized 62 chemotherapy-naive
patients to receive either 0.6 or 1.8 mg/kg of iv
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dolasetron before chemotherapy administration. The
higher dose produced better emetic outcomes, with
55% of patients receiving 1.8 mg/kg experiencing a CR
compared with 31% in the 0.6 mg/kg group
(P=0.054). Overall RRs (77% vs 55%; P =0.039) and
time to first emesis (>24 vs 13.5 h; P=0.004) were
significantly improved. Nausea VAS scores were better
for the higher-dose group, although no statistical
evaluation was provided. Dolasetron was well toler-
ated, with more than 80% of patients reporting
satisfaction with treatment. This study formed the basis
of further study of the 1.8-mg/kg dose.

Dolasetronprovedtobesuperiortometoclopramide,
the previous gold-standard antiemetic for cisplatin-
induced emesis, in a double-blind study conducted by
Chevallier et al.'® These investigators randomized 226
patients receiving high - dose cisplatin (>80 mg/m?) to
eitherdolasetron1.2or1.8mg/kgormetoclopramide (7
mg/kg) . Patients who had received prior chemotherapy
were included in the study. CRs were achieved in
significantly more patients treated with dolasetron
(48% at 1.2 mg/kg, P=0.0058; 57% at 1.8 mg/kg,
P=0.0009) than metoclopramide (35%). CR rates
between the two dolasetron groups were not signifi-
cantly different (P =0.4733). Both the dolasetron 1.2
and1.8mg/kgdosesweresuperiortometoclopramidein
time to first emetic episode (>24, 22.5, and 5.5 h,
respectively; P <0.0003), controlof nausea, and patient
satisfaction. Subset analyses revealed that male gender,
history of alcohol intake, and no prior exposure to
chemotherapywereallfactorsindependentlyassociated
with improved antiemetic outcomes; these factors were
evenly distributed among the treatment groups. Extra-
pyramidalsideeffectsoccurredin 12% of patientstreated
with metoclopramide and in none of the patients who
received dolasetron. The most common adverse effect
associated with dolasetron was mild headache. The
authors recommended 1.8 mg/kg as the most effective
dose of dolasetron.

The comparable efficacy of iv dolasetron and
ondansetron, another 5-HTz-receptor antagonist,
was demonstrated in a study of 609 cancer patients
receiving their first course of high-dose cisplatin (>70
mg/m?)." The patients were randomly assigned to
receive dolasetron 1.8 or 2.4 mg/kg or ondansetron 32
mg before chemotherapy. Patients were stratified by
cisplatin dose: (a) those receiving lower-dose cispla-
tin (70 to 90 mg/m?), or (b) those receiving higher-
dose cisplatin (>91 mg/m?). The CRs for the three
groups were 49.2%, 45.6%, and 50.4% for the lower-
dose cisplatin group (mean dose, 74.7 mg/m?),
respectively; for the higher-dose group (mean 100.6
mg/m?), 36.8%, 31.3%, 31.8%, respectively. The
severity of nausea between the dolasetron groups
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and the ondansetron group was not significantly
different, although the 1.8-mg/kg dolasetron group
had less nausea than did the 2.4-mg/kg group
(P=0.044). In addition to confirming that men and
patients with a history of alcohol use had better
control of nausea and vomiting, these study results
also showed that the use of narcotic analgesics was
associated with lower CR rates. This novel finding
must be confirmed in future clinical trials.

Audhuy et al** compared two different doses of
dolasetron with granisetron in patients receiving high-
dosecisplatin (>80mg/m?) . Patients were randomized
in the double-blind study to receive either single iv
doses of dolasetron 1.8 or 2.4 mg/kg, or granisetron 3
mg. Ofthe 474 assessable patients, 54%,47%, and 48% of
patients, respectively, achieved CRs. These differences
were not statistically significant. Results for overall RRs,
time to first emesis, use of rescue antiemetics, nausea
scores, adverse effects, and patient satisfaction were
comparable between the two groups. Chemotherapy-
naive patients had higher CRrates than did patients who
had received prior chemotherapy (51-63% vs 40—43%;
P =0.0008). The authors concluded that the three
treatment arms were equally effective and well toler-
ated. Interestingly, there was a trend toward superior
results with the lower dolasetron dose of 1.8 mg/kg as
compared with 2.4 mg/kg, and this dose was recom-
mended as the optimal dose by the authors.

Kris et al.*" administered oral dolasetron 200 mg and
oral dexamethasone 20 mg to 75 patients receiving
high-dose cisplatin (>70 mg/m?) . Dexamethasone isa
corticosteroid that, when combined with a 5-HT;5—
receptorantagonist, increases emetic RRs. Patients were
randomized to receive a second dose of the regimen at
16 hours or no further antiemetics. CRs for emesis were
achieved in 76% of all patients, includingan RRof74% in
the 35 patients receiving more than 100 mg/m?® of
cisplatin. RRs between the two-dose group and the
single -dose group did not differ (76% forboth groups),
nor did the number of patients who experienced no
nausea during the study (54%, single - dose group; 61%,
two-dose group) . These results confirm the efficacy of
oral dolasetronand dexamethasone in the management
of emesis due to high-dose cisplatin chemotherapy.

Moderately emetogenic chemotherapy Multiple
clinical trials each demonstrate the efficacy of dolasetron
in controlling acute emesis due to moderately emeto-
genic chemotherapy. An open-label, dose-escalation
study, conducted by Hesketh et al** administered iv
dolasetron to 69 patients receiving doxorubicin (25-75
mg/m?) and/or cyclophosphamide (400-1200 mg/m?),
both of which were categorized as moderately emeto-
genic. These patients were sequentially assigned to receive

J Oncol Pharm Practice, Vol 6, No 3, Part 2, 2000



: Dolasetron

S32 Valley

[BNSIN=SVY/ ‘uosjasuepuo=gNQ ‘Juediubls jou=gN ‘papodal jou=HN

‘8/eos bojeue

‘asuodsal Jofew =4y ‘epiwridojooiow =4Op ‘UoNSIUBID=yHD ‘Uoljeselop=T103d ‘auoseyjowexsp=x3J ‘esuodsa. 8jo|dwoo=42

'BOSNEU 8)qISSOd JSIOM=WW Q) PUE BISNBU OU=( YlIM ‘9[BIS W -00 |,

(B>t/Bw g ‘ejor)

(UN=d) (4N=d) (590°0=d) €xN BY/Bw
ww g'ey o (%ev) og/clL o (%€2) 0g/L ® 9'070d *
Al By /6w
ww g e (%¥9) Gz/9lL e (%8%) Gz/2lL 81 70d e
auljeseq wouy abueyd paziwopuel (9661)
SVA uelpapy ‘pullq-8jgnog GG o, 8 18 uduLEH
(UN=d) (6€0°0=d) (¥50°0=d) Al B /Bw
ww Gl e (%LL) 1€/¥2 ® (%GS) Le/LL ® 81104
Al By /6w
ww gg o (%GS) 62/91 (%l€) 62/6 ® 907040 e
auljaseq woly SYA pazjwopuel (9661)
uy abueyd ues|y ‘pullq-8|gnog 09 .18 18 BulpjeIA
(200=d) (100=d) (100=d) A Bw
(%1L) s2/81 ® (%eL) s2/8l ® (%¥9) G2/91 ® 057100
AN Bw
(%89) ve/cg (%9L) vE/92 ® (%LY) vE/9L ® 0% 10Q
A Bw
(%99) 9e/02 (%8G) 9¢/lc (%6€) 9e/¥1L o 0€ 70Q
Al Buw
(%85) 6E/€2 ® (%¥9) 6€/52 ® (%9%) 6€/81 ® 02 104 e
AN Bw
(%9€) 0E/LL ® (%€e) 0E/0L © (%ZL1) 0E/S ® 01700 e
sjuaijed aAleu
- Adesayjowayo—uou uolje[eosa asop (v661)
papnoul Apnis BaSNeuU pliw 10 SUON ‘loge|-uado 91 y e Aoiuon
(UN=d) (650'0=d) (202°0=d) AL B /6w
ww og e (%28) zz/8lL (%08) 22/LL o 06700
Al B /6w
ww Gz ® (%92) 12/91 © (%eS) 12/11L @ 0'€70Q
Al By /6w
ww gy e (%9S) Gz/7L @ (%87) Gz/2lL @ 2100 e
Al By /6w
ww gy e (%8%) Lz/oL e (%¥2) L2/S e 81 10d
uoljeeose asop (v661)
,9109s QYA uesy ‘loqe| -uadQ 68 e, 1B 18 suy
une(dsio asop - ybiy :sisswe apnoy
SjusWIWo) |0J3U0D BASNEN (%) 4y Iresen0o (%) @11 4o swiie Juswieal} sjuaied (4A) Joyiny
pue ubisep Apnis a|gessasse

0 'ON

sa|pnig uoJjase|oq paysiiand o Alewwns g sjqeL

J Oncol Pharm Practice, Vol 6, No 3, Part 2, 2000



S33

Dolasetron

Valley

[BNSIA=SYA ‘Uosjesuepuo=agNQO ‘Jueoliubis Jou=gGN ‘papodal jou=YN ‘esuodsai iofew =Hu

‘8/eos bojeue

‘opiweidojoopwi =4O ‘uonesiuelb =Yy ‘uojeselop=103d ‘euoseyiawexap=x3J ‘esuodsai o}a|dwod =4

‘BaSNBU 8|qISSod JSIOM=wWw Q) PUE BOSNEU OU=( YIM ‘9[BIS W -00 |,

sjuaiied anleu
- Adesayjowayo—uou
pepnjou Apnig

(%€'6—9°L) oneu
Adesayjowsayo jou
Ile Inq ‘wnuie|d

"|lenIooe MOJS JO asnedaq
Alrea pasofo pue
sjuaijed aAreu - uou
Adesayjowayo

papnjout Apnig

oz|s a|dwes |ews jo
asneoaq juealubis
Ajleonsnels jou
SOOUBIBYIP ‘(%LL)
syualed ajew Apson

BOSNEU OU UM Sjuaiied

(SN=d)
ww gl e

ww 9¢g e

ww gl e

21008 QYA UBIPSIA

(SN=d)
ww 9| e

ww gz e

ww g} e

91008 BOSNBU QYA UBIPSN

(dOW SA 610°0=d)
%EE o

%G ®

%LE ®

BASNBU OU Ylim sjusiied
(UN=d)

ww g e

ww gz e

Y 2 18 SVA Uelpa

(SN=d) (SN=d)
(%€9) 051/56 (%8Y) 0G1/2L

(%29) 19L/001 (%L¥) 191L/SL

(%29) €91/10L o (%¥S) €91/88

(SN=d) (SN=d)
(%69) 902/221 ° (%€Er) 902/88

(%¥S) G02/LLL e (%0t) S02/28

(%€9) 861/G21 o (%¥¥) 861/88

+ (O sA
6000°0=d)

1 (O sA
8500°0=d)
(%S€) 69/¥2

+(%LS) 2L/ Y

dN 1(%8Y%) ¥8/0¥

(dN=d) (dN=d)
(%05) 9L/8 e (%Se) 9L/¥

(%LL) vL/OL ® (%EY) vL/9

paziwopuey

A Bw
gvHD e

A B /6w
2100 e

A By /6w
8’1104 *

paziwopuel
‘puljq - 8|gnog

A Bw
¢€ ANO e
A By /6w
7’2 10d e
N By /6w
8’1 104a *

pazjwopuel
‘pullq - 8|gnog

A By /6w
L dON e

A By /6w
8’1 10a *

A By /6w
2'L10a e

paziwopuel
‘pulg-8janoq

(6x/6w gL ‘[e10})

eXxAl By /Bw
90704

L XAl By /6w
90700

paziwopuel
‘pulig-sjgnoQg

=7

vy

609

gece

0g

(L661)
128 18 suy

(9661)
oz 8 18 Anupny

(9661)
.12 18 y1dvseH

(2661)

o, 18 10 J9N[eAyD

(L661)
4, 1B 18 slwisey

J Oncol Pharm Practice, Vol 6, No 3, Part 2, 2000



: Dolasetron

S34 Valley

'g/eos bojeue

[BNSIN=SYA ‘uojesuepuo=gNQ ‘Jueoiubis jou=gN ‘pauodai jou=Y4N ‘esuodsa. Jofew =4y ‘epiweidojooiaw =4Oy ‘uoliesiuelb =yHL ‘uosjasejop=10Qd ‘euoseyjowexsp=x3J ‘esuodsai ojejdwod=4Ho
‘gasneu 8|qissod JSIoM=wuw Q0| pue Basneu ou=0 YlIM ‘8[eds Wi -0/,

Bw gg paniedal
syueed ANO Jo
%G/ ‘sjuaned anreu
- Adelayjowayo—uou
pepnjoul Apmis

pauodai Jou
wJe juswieal}
yoes 10} syy

Adeseyiowsyo Joud
paAi@oal sjuaned
40 %9 Aluo

auljeseq woily abueyd
SVA Uelpa\

(1000>d)
ww 9| X ON e

ww g :X3g e

(150°0=d)
ww 01 :aNoO

ww gl 1100 e

21008 QY/\ BOSNeU Ues|y

(SN=d)
wwoQ e

wwoQ e
ww /g e
wwoQ e
wuw gg e

au||eseq Woly SYA
ul abueydo ues|y

(UN=d)
(%¥S) Le/02 ®

(%19) 8e/€2 ®

°N

(dN=d)
(%8L) 6/L

(%£8) GL/EL ®
(%S¥) 02/6 ®
(%LL) 12/SL e

(%S2) v/1 ®

(dN=d)
(%001) L£/.€ ®

(%06) 8E/¥E ®

(r00'0=d)
(%SS)
¥62/291 X3 ON

(%29)
20ov/ 22 X3aa

(eL00=d)
(%29)
€G€/9€2 :aNO

(%25)
£ve/261 1704

(SN=d)
(%29) 6/9

(%08) StL/2k
(%SY) 02/6
(%29) 12/¥L

(%S2) ¥/

(dN=d)

(%9L) Le/82

(%92) 8E/62 ®

pazjwopuel
‘pullq-8|gnoQg 86€

AN Bw g
X3a+Al
Bw z€ ANO o

A Bw

8 X3aa+Al

6y /6w
¥'¢ 104 e

peziwopuel
‘pullgq-8|gnoQg 969

A By /6w
2100 e
N By /6w
8’1104 *
A By /6w
2’1100 »
A By /6w
90104
A By /6w
€0710Q ¢

uolje|eosa asop
‘lege|-uadQ 69

(9661 )
vz |8 10 Jesned

(,661)
ez 1€ 10 S18)jo]

(9661)
2218 18 U1dMseH

Adeiayjowsyo ojuibojswe Algjeispow sisewe ainoy

(osop )

y 0 e asop | xod

6w oz x3q+od
Buw 00z 10Q *

(sesop 2)

y 9l pue 0
1e od Bw og
x3qg+od bw

00 104 ®

Sjuswwo)

|0J}U0d BBSNEN

(%) Y llelen0

(%) o1 o

swiJe Juswiesl) sjusied
pue uBisep Apnig a|qessosse
JO 'ON

(4K) Joyny

(panupuo)) 'z alqeL

J Oncol Pharm Practice, Vol 6, No 3, Part 2, 2000



S35

Dolasetron

Valley

‘a/eos bojeue

[BNSIA=SYA ‘Uosjesuepuo=agNQO ‘Jueoyiubls jou=gN ‘papodal jou=4HN ‘esuodsa. Jofew =4y ‘piweidojoojaw =4oN ‘UonesiueIb = yHD ‘uoljesejop=103d ‘euoseyjowexsp=x3qJ ‘esuodsa. 8jo|dwoo=4H9
‘BOSNeU 8|qIssod JSIOM=wWw Q) puE Basneu ou=(Q Yum ‘a/eas wuw-00},

sjuaiied aAleu
- Adelayjowayo—uou
papnjoul Apnis

suaiied anleu

- Adelay) uonelpel pue

- Adesayjowayo —uou
papnjoul Apnis

([puaiy esuodsal

—asop Jeaul|] €00'0=d)
0

0

0k

§cl

auljeseq woly

abueyd SYA uelpsiy

([puas) asuodsas —asop

Jeaul|] 9000°0=d)
ww / e

wuw || e
ww ol e
ww 6% e
auleseq wolj
abueyd Sy uelpay

. (sesop Jamo|
SA 6100°0>d )
( [pua esuodsal
—oasop Jeaul|]
‘1000°0=d)
wweg e
LJuwQ e
ww g'g e

ww g e

ww 6z e

( [puaiy esuodsal
—asop Jeaul|] 100°0>d)
(%88) 08/0L

(%8L) L2/SS
(%82) 08/29
(%GS) 92/2¥

(s9S0p JOMO] SA 10'0>d )
( [puauy esuodsal

—asop Jeaul|] 1000°0>d)
1(%eL) 8L/9S

1(%S9) 08/25
(%eS) €8/¢v
(%9¢€) 8./82

+(sosop Jemoj
SA 8810°0>d )

( [pussy esuodsai
—oasop Jeaul|]
1000'0=d)
(%82) £8/59
+(%G8) 08/89
(%eL) 9L/SS
(%09) 6L/Lv

(%85) 08/9v

( [puan esuodsal
—asop Jeaull] 100°0>d)
(%€8) 08/99
(%€L) LL/2S ®
(%12) 08/2S ®
(%St7) 9L/¥€E ®

. (S8S0p JaMO| SA 1L0°0>d )

( [puan ssuodsai
—asop Jeaull] 1000°0>d)
1(%6S) 8L/9v ®

1(%19) 08/61 ®
(%) €8/¥€
(%9€) 8L/¥2

! (sesop Jamo|

SA 88L0°0>d )

( [puai esuodsal
—asop Jeau|]
‘1000°0>d )
(%eL) €8/09

1(%92) 08/19

(%19) 92/9%

(%6Y) 6L/6€

(%St7) 08/9¢

od Bw 00z 104 *
od Bw 00} 700 *
od Bw 0g 700 *
od Bw Gz 700 e
paziwopuel
‘pullq-8jgnog

od Bw 00zg 104 *
od Bw 00} 704 *
od Bw 0g 700 *
od Bw Gz 700 e
paziwopue.
‘pullq-8jgnog

od Bw
¢E—v2 ANO »
od Bw
00c 104 e
od Bw
00} 70Q e
od Bw
05104
od Bw
G2 10Q e

(L661)
oz [E 18 91019

(,661)
mm.\m. ] uielsuigqny

J Oncol Pharm Practice, Vol 6, No 3, Part 2, 2000




@

S36 Valley: Dolasetron

dolasetron 0.3, 0.6, 1.2, 1.8, and 2.4 mg/kg. The majority
of patients were women (71%), had breast cancer (55%),
received both cyclophosphamide and doxorubicin
(59%) , and were chemotherapy naive (94%) . The overall
RR for acute emesis for all dose levels was 65%. No dose—
response relationship was defined in this trial; however,
the statistical power was compromised by low numbers of
patients in the 0.3- and 2.4-mg/kg dose groups. More
than 70% of patients reported being very satisfied or
satisfied with treatment.

Lofters et al.*> compared the efficacy of dolasetron
with that of ondansetron for prevention of acute
emesis associated with moderately emetogenic che-
motherapy, randomizing 703 chemotherapy-naive
patients to receive either iv dolasetron 2.4 mg/kg or
ondansetron 32 mg with or without ivdexamethasone
8 mg. Most patients were women (71%), and breast
cancer was the most common tumor type. Of the 696
assessable patients, 57% (197 of 343) of dolasetron-
treated patients had CRs for emesis compared with
67% (236 of 353) of ondansetron-treated patients
(P=0.013). The addition of dexamethasone to either
5-HTs-receptor antagonist improved the CR rates
(67% vs 55%; P =0.001) and reduced mean VAS scores
for nausea (P <0.001). No significant differences in
quality of life (QOL) between the ondansetron and
dolasetron groups occurred, although dexametha-
sone-treated patients had significant improvements
in two QOL domains, physical functioning (P =0.017)
and role functioning (P =0.010). This is the only study
demonstrating a superior outcome with another 5-
HT;-receptor antagonist over dolasetron. The reasons
for these disparate results are unclear, although one
possible reason is that the optimal dose of dolasetron
was not used. As discussed previously, several study
results suggest that the 1.8-mg/kg dose is more
efficacious than is the 2.4-mg/kg dose used in this
study, although these differences were not statistically
significant. Otherwise, the treatment arms were evenly
balanced, except the dolasetron arm included more
doxorubicin-treated patients. History of alcohol use
was not reported for the participants.

In a multicenter, randomized, double-blind study,
Fauser et al.** compared four different dose levels of
oral dolasetron with oral ondansetron in the manage-
ment of acute emesis due to moderately emetogenic
chemotherapy. Three hundred ninety-nine patients
were randomized to receive single doses of dolasetron
25,50, 100, or 200 mg or ondansetron 8 mg for three
to four doses (total, 24—32 mg) . Both chemotherapy-
naive and non-chemotherapy-naive patients were
included. Again, most patients were women (61%)
and had breast cancer (40%). After 24 hours, a
statistically significant linear dose—-response relation-

ship was noted with CR rates, overall RRs, time to first
emetic episode, and severity of nausea for dolasetron.
CR rates were 45%, 49.4%, 60.5%, and 76.3% for the
four dolasetron doses, respectively, versus 72.3% for
ondansetron. Adverse effects were comparable be-
tween the groups. The authors concluded that oral
dolasetron 200 mg was as effective as multiple-daily
dose regimens of oral ondansetron.

Four different doses of oral dolasetron were
evaluated in a multicenter study of 319 chemother-
apy-naive and non-chemotherapy-naive cancer pa-
tients.?> Patients were randomized to receive oral
dolasetron 25, 50, 100 or 200 mg before administra-
tion of iv doxorubicin and/or cyclophosphamide. The
majority of patients were women (81%) with breast
cancer (69%). At 24 hours, the CR and overall RRs
generally correlated strongly with increased dose
(31%, 36%; 41%, 52%; 61%, 65%; 59%, 72%, respec-
tively) . The two higher dose levels proved significantly
more effective than the two lower dose levels
(P <0.05). Similar statistically significant trends were
reported for control of nausea, time to first emetic
episode, and patient satisfaction measured by VAS. No
differences in the incidence of adverse effects among
the four doses were noted.

A similar study of the same four oral dolasetron
doses discussed above was conducted in 307 patients
receiving chemotherapy including either carboplatin
(275-400 mg/m?) or cisplatin (20-50 mg/m?) 20A
total of 184 patients (59.9%) received carboplatin,
and 123 patients (40.1%) received cisplatin. The CR
rates were 44.7%, 71.3%, 73.2%, and 82.5%, respec-
tively (P <0.001 for linear dose-response trend). A
statistically significant linear trend was noted for
overall RRs, control of nausea, and patient satisfaction
as doses increased. No differences in adverse effects
were noted among the dose levels.

Delayed emesis

In the Lofters® study of dolasetron versus ondansetron,
the investigators also examined the effect of both drugs
on delayed emesis. Patients randomized to receive
dolasetron for acute emesis then received oral dolasetron
200 mg/d, oral dexamethasone 8 mg/d, or a combination
of oral dexamethasone and dolasetron. Similarly, patients
randomized to iv ondansetron for acute emesis then
received oral ondansetron 8 mg twice a day, oral
dexamethasone alone (8 mg), or a combination of the
two. These regimens were administered from day 2 to day
7 after chemotherapy. CR rates did not differ significantly
between the ondansetron (39%, 110 of 285) and
dolasetron (36%; 96 of 270) groups (P=0.459), but
the dexamethasone-treated patients fared much better
than patients not receiving dexamethasone (48%, 124 of

J Oncol Pharm Practice, Vol 6, No 3, Part 2, 2000



@

261 vs 28%, 82 0f 294) (P <0.001). Dexamethasone also
improved nausea control. These results demonstrating a
lack of additive benefit of 5-HTz;-receptor antagonists
compared with the benefits of corticosteroids alone in
prevention of delayed emesis have been shown for other
5-HTs-receptor antagonists as well. Whether the use of
5-HTs-receptor antagonists for delayed emesis is at all
beneficial, based on the lack of proven benefit and high
cost of therapy, is highly controversial.

Few clinical trials have examined the efficacy of 5-
HT3-receptor antagonists in fractionated or multiple -
day cisplatin regimens, in which delayed emesis and
acute emesis coexist beginning on day 2 of therapy.
Fauser et al.?’ recently reported the results of their
double-blind trial ofdolasetron alone or combined with
dexamethasone in 210 patients receiving cisplatin 15 to
50mg/m?/dfor2to5 days. Patients were randomized to
receive either iv dolasetron 100 mg alone or in
combination with iv dexamethasone 20 mg. Approxi-
mately 60% of patients had received prior chemother-
apy,and the majority of patients were men (~80% ) with
testicular cancer (/50%). Of the 198 assessable
patients, the CR rates were higher with the combination
regimen (72.9%) than with dolasetron alone (40.8%)
(P <0.0001); RRs for both groups attenuated with each
dayoftreatment, reflectingadecreased RRto dolasetron
in patients experiencing delayed emesis. By day 5, less
than 20% of all patients had maintained a CR. Nausea
control was improved in the dolasetron-and-dexa-
methasone group. Ninety-four percent of patients
receiving the combination did not require antiemetic
medications for symptoms compared with 78% of
patients receiving dolasetron (P <0.001).

Dolasetron use in special populations

Pediatric population An open-label dose-escalation
study by Coppes et al.*® evaluated four doses of iv
dolasetron (0.6, 1.2, 1.8, 2.4 mg/kg) in 46 pediatric
patients (3-18 years of age) receiving moderately to
highly emetogenic chemotherapy and experiencing acute
emesis. The CR rates were 10% (1 of 10), 25% (3 of 12),
67% (8 of 12), and 33% (4 of 12), respectively. The
authors concluded that 1.8 mg/kg was the optimal iv
dolasetron dose for pediatric patients.

Coppes et al.’performed a similar open-label, dose-
escalation study of three oral dolasetron doses (0.6,
1.2, and 1.8 mg/kg) in 32 children receiving moder-
ately to highly emetogenic chemotherapy. Patients with
prior chemotherapy exposure were permitted in the
study. At 24 hours, the CR rates were higher with
dolasetron 1.8 mg/kg (50%; 5 of 10) as compared with
0.6 mg/kg (33%; 3 0of9) and 1.2 mg/kg doses (31%; 4
of 13). The drug was well tolerated, with mild adverse
effects similar to those reported in adult studies.
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Bone marrow transplantation Only 1 published
study of dolasetron use during bone marrow transplanta-
tion (BMT) has been published. Twenty patients under-
going 3 days of total body irradiation followed by 2 days of
high-dose cyclophosphamide administration in prepara-
tion for BMT were given oral dolasetron 50 to 200 mg
before each radiation treatment or chemotherapy infu-
sion.?” During irradiation, 13 of the 20 patients (65%) had
fewer than two emetic episodes, and 15 of 20 patients
(75%) had none or only mild nausea. On days 1 and 2 of
cyclophosphamide administration, 11 of 20 (55%) and 6
of 20 (30%) patients, respectively, had fewer than two
emetic episodes, whereas 8 of 20 (40%) and 7 of 20
(35%) patients, respectively, had none or only mild
nausea. These results are comparable to results observed
in other studies of 5-HT3-receptor antagonists, but
additional studies with dolasetron in BMT are needed.

Radiation therapy Data evaluating the efficacy of
dolasetron in radiation-induced nausea and vomiting are
limited. Bey et al.>° conducted a trial of iv dolasetron in
patients receiving upper abdominal radiation therapy,
which produces nausea and vomiting in approximately
50% of patients. Fifty of the planned 200 patients were
randomized to receive placebo or dolasetron 0.3, 0.6, or
1.2 mg/kg before radiation therapy and were monitored
for 24 hours. Only 50 patients completed the study,
because of changing medical practice (i.e., the use of
fractionated radiation therapy, which is less toxic than
single, high-dose radiation therapy, was becoming more
popular; therefore, patient recruitment slowed signifi-
cantly). Of the 50 patients, 66% had received prior
chemotherapy or radiation therapy, and more than half of
these had a history of prior nausea and vomiting with
their treatment. The CR and overall RRs were statistically
superior for the dolasetron groups (91%, 100%; 71%,
93%; 58%, 83%, respectively) compared with the placebo
group (54%, 54%) . Use of rescue antiemetics and degree
of nausea were also reduced in the dolasetron-treated
group. The low RRs in the highest dolasetron group were
attributed to the lower number of chemotherapy-naive
patients in that group. Given the high incidence of nausea
and vomiting in patients receiving radiation therapy of
the upper abdomen, the use of a placebo arm is no longer
considered appropriate in this setting. Including a
placebo group may have affected accrual to the study
and ultimately resulted in inadequate power to compare
differences among dose levels. Thus, the optimal dose of
dolasetron before radiation therapy remains to be
determined.

Determining the optimal dolasetron dose

Most of the clinical trials evaluating iv dolasetron in the
management of chemotherapy-induced emesis have
employed weight-based doses, although standardized
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doses have been used for oral dolasetron and for iv
dolasetron in postoperative nausea and vomiting. Whit-
more et al.>' reviewed the data regarding 1598 patients
enrolled in 14 clinical trials of iv dolasetron administered
according to body weight. The doses were converted to
fixed doses based on weight. Results of this pooled
analysis showed that a fixed iv dose of 100 mg produced
the highest CR rate (53%).

Single doses of dolasetron are as effective as
multiple-dose regimens for cisplatin-induced emesis.
Harman et al.'® compared iv dolasetron 1.8 mg/kg
with the same total amount of dolasetron divided into
three separate doses (0.6 mg/kg each) in patients
receiving high-dose cisplatin (>80 mg/m?). Results
showed that the single dose was superior to the
multiple dose in both CR (48% vs 23%) and overall
RRs (64% vs 43%) for emesis, although these
differences were not statistically significant.

Limited evidence reveals that lower doses of dolase-
tron may be effective. In a small multicenter study of 30
patients receiving greater than or equal to 80 mg/m? of
cisplatin,'” a single iv dose of dolasetron 0.6 mg/kg
produced an overall RR of 71% and a 43% CR rate for
acute emesis. These RRs were clinically superior to a
multiple -dose regimen of 0.6 mg/kg iv for three doses
(total, 1.8 mg/kg) (overall RR, 50%; CR rate, 25%).
Conversely, VAS scores for nausea showed lower scores
for the multiple-dose group. Although the results of this
trial did not reach statistical significance, most likely
because of small sample size, further investigation into
the use of low-dose dolasetron for chemotherapy-
related nausea and vomiting is warranted.

Conroy and colleagues14 conducted a multicenter,
open-label, dose-escalation study of lower doses of iv
dolasetron in patients receiving high-dose cisplatin
(>50 mg/m?). In this study, chemotherapy-naive and
non-chemotherapy-naive patients were sequentially
assigned to receive doses of dolasetron 10, 20, 30, 40,
and 50 mg before cisplatin administration and were
monitored for 24 hours for efficacy and safety. The
median dose of cisplatin was 100 mg/m®. A dose-
dependent increase in CR rate (17-64%) and CR plus
MR rates (33-76%) for emesis was noted (P=0.01).
This increase may be partially due to more female
patients and more non-chemotherapy-naive patients
being treated at the lowest dose level; in many
antiemetic trials, women and patients who had
previously received chemotherapy had lower response
rates than did men and chemotherapy-naive patients.
The differences in control of nausea were not
significantly different (P=0.07), although time to
first nausea episode (P =0.04) and time to first emetic
episode (P=0.003) were significantly improved at
higher doses.

Although both 100 mg and 1.8 mg/kg are generally
accepted as the lowest, most effective dose of iv
dolasetron, the optimal dose of oral dolasetron still
elicits controversy. Determining this dose is important
because the use of oral antiemetics is encouraged
whenever possible. Oral antiemetics are as effective as
their iv counterparts, but are generally less expensive.
Results of one study showed that oral dolasetron 200
mg was effective in the prevention of cisplatin-
induced emesis.”' Results of two large clinical trials
demonstrated that for moderately emetogenic che-
motherapy, dolasetron 100 mg has produced results
equivalent to those produced by 200 mg.zs’26

Adverse effects
Like all 5-HT; —receptor antagonists, dolasetron is gen-
erally well-tolerated, with headache (24%) and diarrhea
(12%) the most commonly experienced adverse effects.
Less commonly reported adverse effects include fever
(4%) , fatigue (4%), abdominal pain (3%), hypertension
(3%), pain (2%), dizziness (2%), and chills (2%).%*
The 5-HT;-receptor antagonists are known to
produce electrocardiographic changes, specifically
prolongation of the QTc interval. The cardiac effects
of iv dolasetron (1.2, 1.8, 2.4 mg/kg) and iv ondanse-
tron 32 mg were compared with that of placebo in 30
healthy male volunteers.>®> Both drugs produced
transient, asymptomatic prolongations in the QTc
interval in the 4 hours following drug administration.
The mechanism of cardiac effects may differ for the two
drugs; dolasetron appeared to have more effect on
ventricular depolarization (prolonged QRS interval),
whereas ondansetron had more of an effect on
ventricular repolarization (prolonged JT interval).
Hesketh et al.'® compared the cardiac effects of
ondansetron and dolasetron and observed that both
agents increased PR, QRS, and QTc intervals, although
dolasetron had more of an effect than did ondansetron.
Still, the effects were minor and were judged to be
clinically insignificant.'® Additionally, Audhuy et al.*°
concluded that granisetron and dolasetron produced
comparable but clinically irrelevant electrophysiologic
changes in cardiac function.

Antiemetic guideline recommendations

Four published clinical practice guidelines (National
Comprehensive Cancer Network [NCCN], American
Society of Clinical Oncology [ASCO], American Society
of Health-System Pharmacists [ASHP], Multinational
Association for the Supportive Care of Cancer [ MASCC])
for the appropriate use of antiemetics with chemotherapy
and radiation therapy conclude that the 5-HTj3 - receptor
antagonists are clinically equivalent, although some
recommended doses differ.>*=*”7 The four agree that
either 1.8 mg/kg or 100 mg is the optimal iv dose, but
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the oral-dose recommendations vary from 100 to 200 mg.
Both the NCCN and ASCO recommend 100-mg oral
doses, whereas ASHP recommends 100 to 200 mg and
MASCC recommends 200 mg. Interestingly, the oral
dolasetron dosage published in the ASHP and MASCC
guidelines were selected before the FDA approved the
100-mg oral dose. The guidelines agree that selection of a
5-HTj3 - receptor antagonist should be based on institu-
tional cost of the drug. In addition, all four guidelines
advocate use of 5-HT}3 — receptor antagonists in combina-
tion with corticosteroids, and the use of oral agents when
possible. Finally, the ASCO guidelines recommend use of
single doses rather than multiple doses. For radiation
therapy, the guidelines are more varied, reflecting the
relative lack of data supporting the use of 5-HT;-
receptor antagonists in this setting. The guidelines do
agree thata 5-HTj; — receptor antagonist is appropriate for
radiation therapy of intermediate (e.g., upper hemibody)
to high (e.g., total body or hemibody) emetogenic risk.

Thus, dolasetron is an appropriate first-line choice
for prevention of emesis related to chemotherapy and
radiation therapy. Dolasetron should be combined
with dexamethasone and given before moderately to
highly emetogenic chemotherapy. Single oral doses
are preferable. Oral dolasetron is also an acceptable
option for prevention of radiation-induced emesis in
intermediate- to high-risk patients.

CONCLUSIONS

Dolasetronisahighlyeffective 5-HT3 — receptorantagonist
for the prevention of chemotherapy-induced emesis.
Results of several clinical trials have demonstrated the
efficacy of dolasetronin managing emesis due to highlyand
moderately emetogenic chemotherapy. Intravenous dola-
setron is as effective as granisetron and ondansetron with
cisplatin (>70 mg) regimens. Fewer data exist to support
the use of oral dolasetron in this setting, but this route of
administration appears to produce efficacy comparable to
that of iv dolasetron. Likewise, oral and iv dolasetron have
proved to be as effective as ondansetron and granisetron
when used with moderately emetogenic chemotherapy
regimens. Limited but positive data verify the activity of
dolasetron for radiation therapy-induced emesis. Future
studies of dolasetron will focus on its optimal dose and its
role in delayed emesis, and emesis caused by radiation
therapy and BMT preparative regimens.
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