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Abstract This paper uses an evi-
dence-based approach whenever
possible to formulate recommenda-
tions, emphasizing the results of
controlled trials concerning the best
use of antiemetic agents. We address
issues of dose, schedule, and route of
administration of five selective 5-
HT3 antagonists. We conclude that
for each of these five drugs, there is a
plateau in therapeutic efficacy above
which further dose escalation does
not improve outcome. Furthermore,
for all classes of antiemetic agents, a
single dose is as effective as multiple
doses or a continuous infusion. The
oral route is as efficacious as the in-
travenous route of administration,
even with chemotherapy of high
emetic risk. Selective antagonists of
the type 3 serotonin receptor (5-HT3)
in combination with dexamethasone
and aprepitant are the standard of
care for the prevention of emesis
following chemotherapy of high
emetic risk.
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Introduction

The development of selective antagonists to the serotonin
(5-hydroxytryptamine, 5-HT3) type 3 receptor changed
the therapy of chemotherapy-induced emesis [24, 32, 64].
These agents, in combination with dexamethasone and
now aprepitant, have become the standard of care to
prevent acute and delayed emesis following chemother-
apy of high emetic risk. Although ondansetron, granise-
tron, tropisetron, dolasetron, and palonosetron differ in
receptor specificity, potency, and plasma half-life [2, 63],
each has demonstrated equivalent efficacy and adverse
effects when used to prevent emesis following chemo-
therapy of high emetic risk. Despite these successes and
widespread acceptance of these agents, a number of
controversies persist regarding the best way to use these
agents in practice.

Acute emesis and nausea with chemotherapy
of high emetic risk

This discussion will review issues of dose, schedule, and
route of administration of the five selective 5-HT3 an-
tagonists in the prevention of acute emesis caused by
chemotherapy of high emetic risk. Double-blind ran-
domized trials offer the most valid evidence whereas
uncontrolled clinical trials, observational studies, and
retrospective analyses each provide weaker evidence.
This approach is consistent with recent recommendations
regarding evidence-based medicine [16]. The “No Eme-
sis” rate during the initial 24-h observation period (acute
emesis) was selected as an appropriate therapeutic end-
point reported in most trials under consideration. We
address issues of dose, schedule, and route of adminis-
tration for dexamethasone and aprepitant as well, and
make recommendations for use of these agents in prac-
tice.

Dose of 5-HT3 antagonists

The panel concluded that despite preclinical differences,
the 5-HT3 antagonists are characterized clinically by a
threshold effect for response, a modest dose-response
curve, and a plateau in therapeutic efficacy extending
over a several-fold range in dose. The therapeutic impli-
cations of these conclusions are that a higher dose or
longer exposure is not necessarily better and that break-
through emesis following the administration of a 5-HT3
antagonist is more likely mediated by another mechanism
rather than inadequate 5-HT3 receptor blockade [30, 77].

For ondansetron and granisetron, there is wide vari-
ability in the “approved” single doses for the prevention
of acute emesis following chemotherapy of high emetic
risk. In the United States, the approved dose of on-

dansetron (32 mg or approximately 0.45 mg/kg) is four-
fold that in Europe (8 mg) while for granisetron, exactly
the opposite is true (0.01 mg/kg versus 3 mg or 0.04 mg/
kg).

In view of the above considerations, analysis of the
literature regarding dose was performed for five 5-HT3
antagonists in widest use. Both dose-response studies of
individual agents and comparative trials between agents
were considered. Study designs that incorporate issues of
schedule are addressed in the next section.

Cisplatin serves as a paradigm for chemotherapy of
high emetic risk. Moreover, cisplatin causes severe
emesis in all patients who receive it at all doses in clinical
use. For these reasons, cisplatin has become the standard
emetic stimulus in clinical trials of antiemetic agents.
Further, it is widely held that an agent that lessens or
prevents emesis following cisplatin will be effective with
other chemotherapeutic agents of similar or lesser emetic
potential. Randomized studies have demonstrated the ef-
fectiveness of 5-HT3 antagonists for the prevention of
acute emesis following cisplatin [7, 13, 28, 50, 76]. Fur-
thermore, the addition of dexamethasone has consistently
improved efficacy compared to a 5-HT3 antagonist alone,
establishing this combination as a standard for patients
receiving cisplatin-based therapy [35, 66]. Dose-ranging
studies of these agents generally demonstrate evidence of
a dose-response curve consistent with the hypothesis
discussed earlier [26, 27, 41, 45, 55, 66, 75, 78, 80]. There
are conflicting data regarding the optimal single dose of
ondansetron for prevention of acute emesis from cisplatin.
While a study published by Beck et al. led to the con-
clusion that a 32 mg dose was superior to 8 mg, partic-
ularly in patients receiving high-dose cisplatin (>100 mg/
m2), a similarly designed study by Seynaeve showed that
the 8 mg dose was equally effective [3, 72]. In both
studies, single-dose administration was equivalent to
other tested dose schedules. Further evidence in support
of a single 8 mg ondansetron dose comes from the studies
of the Italian Group for Antiemetic Research (IGAR) and
from Ruff, an 8 mg dose showing equal efficacy to either
a 32 mg dose level, or 3 mg of granisetron, respectively
[37, 71].

For granisetron, the evidence from both dose-response
studies of this agent and comparative trials against on-
dansetron supports a recommended dosing level of
0.01 mg/kg (commonly given as a 1 mg fixed dose) [54,
55, 66, 76]. The dose-ranging studies of Navari and Ri-
viere suggest that dose levels of 0.002 or 0.005 mg/kg are
suboptimal while there is a relative plateau above
0.01 mg/kg, with slightly higher but clinically insignifi-
cant no-emesis rates, at 0.04 mg/kg [55, 66]. The com-
parative trial by Navari adds further support in favor of
the 0.01 mg/kg dose, with identical no-emesis rates for
0.01 mg/kg versus 0.04 mg/kg in comparison to an ap-
proved and effective multiple-dose schedule of on-
dansetron (0.15 mg/kg�3) [54].
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The dose-ranging study of Van Belle and the com-
parative trial by Marty both support a 5 mg single-dose
administration of tropisetron as effective in highly eme-
togenic cisplatin-based chemotherapy, with the study of
Van Belle suggesting no further improvement in efficacy
at dose levels up to 40 mg [49, 80].

Initial dose-ranging studies of dolasetron did not
clearly define the lowest effective dose while the subse-
quent comparative trial of Hesketh supports a dose level
of 1.8 mg/kg as effective, with no evidence of clinically
significant improvement in efficacy at 2.4 mg/kg [31, 45,
78].

A dose-ranging study of palonosetron in patients re-
ceiving chemotherapy of high emetic risk (97% received
cisplatin) tested intravenous doses from 0.0003 to
0.09 mg/kg and identified 0.003 and 0.0.01 mg/kg as the
lowest effective palonosetron doses [15]. Three subse-
quent randomized trials compared a 0.25 mg fixed palo-
nosetron dose, a 0.75 mg fixed palonosetron dose, and a
standard comparator of either intravenous ondansetron
32 mg [1, 20] or intravenous dolasetron 100 mg [14]. The
three studies confirmed the effectiveness and safety of
palonosetron and showed no incremental benefit by in-
creasing the single intravenous dose from 0.25 to
0.75 mg. A single intravenous dose of 0.25 mg of palo-
nosetron is preferred and at present is the dose approved
by regulatory authorities for the treatment of individuals
receiving chemotherapy of high emetic risk. No oral
formulation of palonosetron is available for clinical use.

Dose of dexamethasone

A range of doses of dexamethasone, given either alone or
in combination with a 5-HT3 antagonist or metoclopra-
mide, have been tested as antiemetics. Many of these
studies utilized a single 20 mg dose. The IGAR has re-
ported a comparison study of dexamethasone dosages
ranging from 4 mg to 20 mg in patients receiving cisplatin
[39]. They recommended a single 20 mg dose before
chemotherapy based on their observations that the 20 mg
dose had the highest numerical efficacy and there was no
difference in adverse effects among the doses tested [39].

The concomitant use of aprepitant, however, has ne-
cessitated a change in the recommended dose of dexa-
methasone in clinical trials. The initial studies, which
demonstrated improved antiemetic effects using aprepi-
tant in combination with 5-HT3 antagonists and dexa-
methasone, administered dexamethasone at a 20 mg oral
dose without difficulty [6, 9, 57]. A pharmacokinetic
study in healthy subjects found that aprepitant increased
dexamethasone levels approximately twofold [4]. Be-
cause the differential exposure to dexamethasone could
“theoretically confound the interpretation of the efficacy
of aprepitant, a 50% reduction of the oral dexamethasone
dose was made” in the aprepitant arms of the randomized

trials comparing a three-drug aprepitant regimen to the
standard dexamethasone plus the ondansetron regimen
[34, 65]. A 12 mg oral dose was given before cisplatin in
the aprepitant arms in these studies. Although other
dexamethasone doses may be appropriate, the 12 mg oral
dose tested in two phase III studies [34, 65] is recom-
mended.

Dose of aprepitant

Aprepitant is the first of a new class of drugs that potently
and selectively block the neurokinin-1 (NK1) neuro-
transmitter receptor, the binding site of the regulatory
peptide substance P. For the prevention of acute emesis
following cisplatin, a randomized study evaluated oral
prechemotherapy doses of aprepitant from 40 to 375 mg
and concluded that a single 125 mg oral dose had “the
most favorable benefit:risk profile” [6]. This 125 mg dose
was used in the randomized phase III comparison studies
of aprepitant, and it is the only dose that has been ap-
proved by regulatory authorities. Although other aprepi-
tant doses may be appropriate, the 125 mg oral aprepitant
dose tested in two phase III studies [34, 65] is recom-
mended.

Schedule of administration of 5-HT3
antagonist antiemetics

If given at an effective dose, a single dose provides ad-
equate 5-HT3 blockade for prevention of acute emesis.
Clinical implications of this fact are that the administra-
tion of multiple doses is unnecessary and that break-
through emesis during the acute phase may be related to
other mediators/receptors. Multiple doses will only pro-
vide a better therapeutic outcome if the initial dose is
suboptimal or if optimal therapeutic efficacy was depen-
dent on either the plasma half-life or duration of receptor
blockade during the acute phase.

Substantial evidence supports these conclusions, par-
ticularly with ondansetron, the first 5-HT3 antagonist
developed. Early clinical trials of intravenous on-
dansetron with cisplatin explored a variety of schedule-
related issues, including variable dosing intervals, number
of doses, and schedules incorporating continuous infusion
[35, 42]. In general, these studies demonstrated that
shortening the dosing interval or increasing the number of
doses did not improve efficacy. A continuous-infusion
schedule following an 8 mg intravenous bolus was also
found to be effective [50]. However, as demonstrated in
the subsequent studies of Beck and Seynaeve, multiple-
dose administration did not improve outcomes [3, 72].
Based on these observations, development of the other 5-
HT3 antagonists quickly evolved into determining optimal
levels for intravenous single-dose administration. The



88

recommended single doses of five 5-HT3 antagonists are
presented in Table 1.

Route of administration

Clinical outcomes with oral administration of 5-HT3 an-
tagonists and dexamethasone are equivalent to intrave-
nous administration. Since oral administration is gener-
ally simpler and less resource intensive, this route is
preferable if the gastrointestinal tract is intact and com-
pliance assured.

As a class, 5-HT3 antagonists exhibit good bioavail-
ability when administered by the oral route, and the ef-
fectiveness of oral agents is equivalent to intravenous
formulations. We recommend the administration of se-
lective 5-HT3 antagonists by the oral route whenever
appropriate. In all phase III studies comparing oral 5-HT3
antagonists with intravenous formulations of antiemetics
to treat cisplatin-induced emesis, control rates are com-
parable [21, 29]. No oral formulation of palonosetron is
available for clinical use.

Delayed emesis and nausea with chemotherapy
of high emetic risk

Introduction

Nausea and vomiting developing more than 24 h after
chemotherapy administration is termed delayed emesis.
The syndrome was first described in patients receiving a
high dose (120 mg/m2) of cisplatin [43]. Seventy-four
percent of patients developed delayed vomiting in the 96-
h period between days 2–5 after chemotherapy. Delayed
emesis can occur following the administration of a
number of chemotherapy agents with moderate to high
emetogenicity. In general, delayed emesis has been less
extensively studied than acute emesis. This may relate to

the generally lower severity of delayed emesis compared
to acute emesis and the lower degree of awareness among
caregivers about this entity.

Among agents of high emetic risk, cisplatin has been
the most extensively studied with respect to its potential
to induce delayed nausea and vomiting and as a focus of
therapeutic approaches. A number of predictive factors
have been identified for the development of delayed
emesis. By far the most important is the presence or ab-
sence of acute nausea and vomiting. Approximately twice
as many patients experiencing emesis during the first 24h
after cisplatin will develop delayed emesis as compared to
patients with no acute emesis [36, 48, 67]. Other factors
with prognostic importance include protection against
nausea and vomiting in prior chemotherapy cycles, cis-
platin dose, gender, and age [68]. Information on the
potential for delayed emesis with other highly emetogenic
agents, such as mechlorethamine, streptozotocin, dacar-
bazine and the nitrosoureas, remains largely anecdotal
with a paucity of objective data.

The current 24-h cutoff for defining the beginning of
delayed emesis is admittedly somewhat arbitrary. It does
reflect, however, the biphasic pattern of emesis following
cisplatin [22, 68]. When given placebo antiemetics or
metoclopramide, an initial intense period of emesis is
noted from 2 to 12 h after cisplatin. After a quiescent
period, a distinct second peak is noted beginning ap-
proximately 18 h after chemotherapy. Delayed emesis
after cisplatin peaks during the 24-h period from 48 to
72 h after chemotherapy and then progressively declines
in frequency over the ensuing 2 days [43]. Accordingly,
the time period of greatest risk for delayed emesis after
cisplatin is, at minimum, hours 24–96. The majority of
clinical trials assessing therapeutic approaches for de-
layed emesis after cisplatin have used a 24- to 120-h study
period.

Table 1 Antiemetic agents to prevent acute vomiting and nausea—high-emetic-risk chemotherapy

MASCC ASCO

Antiemetic agents Single daily dose given before
high-emetic-risk chemotherapy

Consensus Confidence Type
of evidence

Grade
of recommendation

5-HT3 receptor antagonists:
Ondansetron

Granisetron

Tropisetron
Dolasetron

Palonosetron

Oral: 24 mg
IV: 8 mg or 0.15 mg/kg
Oral: 2 mg
IV: 1 mg or 0.01 mg/kg
Oral or IV: 5 mg
Oral: 100 mg
IV: 100 mg or 0.18 mg/kg
IV: 0.25 mg

Mod
High
High
High
High
High
High
High

High
High
High
High
Mod
Mod
High
Mod

I
I
I
I
I
I
I
II

A
A
A
A
A
A
A
B

Dexamethasone Oral: 12 mg
Oral: 20 mg

High
High

High
Mod

I
II

A
B

Aprepitant Oral: 125 mg High High I A
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Pathophysiology

The physiologic mechanisms underlying delayed emesis
remain poorly understood although evidence suggests
distinct differences from the mechanisms of acute nausea
and vomiting. Only in recent years have a number of
experimental models been developed for study of delayed
emesis. These include models using ferrets and piglets
[52, 70]. Experimental results with these models parallel
to some extent the clinical experience with at least two
classes of antiemetics—the selective type 3 serotonin
receptor (5-HT3) antagonists and the selective neurokinin-
1 (NK1) receptor antagonists. The 5-HT3 antagonists have
demonstrated their greatest efficacy both in the clinic and
in experimental models with acute emesis. When used as
single agents, the 5-HT3 antagonists are particularly ef-
fective during the first 12–14 h following cisplatin, with
efficacy falling off thereafter. This observation has led to
speculation that the true onset of delayed emesis is during
this period of 12–16 h following cisplatin [59].

On the other hand, the newly introduced selective NK1
antagonist aprepitant is significantly more effective in
both model systems and in practice for controlling de-
layed emesis after cisplatin compared to the 5-HT3 an-
tagonists. A recent analysis of the time course of emesis
following the use of 5-HT3 antagonists and NK1 antago-
nists also supports the hypothesis that these two classes of
agents have their primary activity in distinct phases of the
emetic cycle, with 5-HT3 antagonists very effective in the
first 16 h and the NK1 antagonists exerting their greatest
activity from hour 16 and later [34].

Antiemetic agents

Clinical trials attempting to prevent delayed nausea and
vomiting have focused almost exclusively on patients
receiving cisplatin. Therefore, the trials reviewed in this
manuscript will share a common theme of cisplatin-based
chemotherapy and will be limited to randomized studies.
In addition, with some exceptions, emphasis will be
placed on trials where acute antiemetic treatment was
uniform across treatment arms. Many trials were not
specifically designed to test treatments for delayed eme-
sis. Because the control of acute emesis varied, and it is
well established that vomiting during the initial 24 h after
chemotherapy is one of the strongest factors predicting
delayed emesis, the usefulness of these data for inter-
preting the control of delayed emesis is inherently limited.

Single agents

a. Corticosteroids/metoclopramide: Corticosteroids have
historically been the most commonly used single agent
and are felt to have the most utility in the prevention of

delayed emesis. Dexamethasone has been the cortico-
steroid most commonly employed. Its superiority to
placebo was clearly demonstrated in patients receiving
cisplatin 120 mg/m2 where 35% of patients receiving
dexamethasone 8 mg twice daily for 2 days then 4 mg
twice daily for 2 days had no delayed emesis as
compared to 11% of patients receiving placebo [46]. In
another trial, patients receiving cisplatin >50 mg/m2

were randomized to receive either dexamethasone
1 mg four times a day, metoclopramide 20 mg four
times a day, or placebo starting 24 h after cisplatin,
with treatment extending for 7 days [69]. A non-
significant trend favored both active treatments over
placebo with complete protection from vomiting in
56.7%, 65.4%, and 69% of patients receiving placebo,
dexamethasone, and metoclopramide, respectively.
Dexamethasone and metoclopramide were both sig-
nificantly superior to placebo in the control of nausea.

b. Adrenocorticotropic hormone (ACTH): Additional in-
direct support for the value of corticosteroids in de-
layed emesis comes from two trials evaluating adre-
nocorticotropic hormone (ACTH). In the first trial,
patients receiving cisplatin >60 mg/m2 were random-
ized to receive 24 h after cisplatin either 1 mg of
ACTH or placebo [61]. No-delayed-vomiting rates
were 67% and 43% in the ACTH and placebo arms
respectively (p=0.11). A subsequent trial also con-
ducted in patients receiving cisplatin >60 mg/m2 ran-
domized patients to receive either ACTH 1 mg or
ACTH 2 mg 24 h after cisplatin plus an additional
1 mg on day 4 or placebo [62]. Significantly less de-
layed vomiting was noted in both ACTH arms.

c. 5-HT3 antagonists: Four randomized trials comparing
a 5-HT3 antagonist to placebo for the prevention of
delayed emesis after cisplatin have been reported [17,
56, 60, 74]. Prophylaxis for the prevention of acute
emesis was uniform in each trial across the study arms.
Fifty patients having two or fewer emetic episodes
during the first 24 h after cisplatin were randomized to
receive ondansetron 16 mg three times a day or pla-
cebo for 4 days [17]. Complete control of delayed
emesis was noted in 40% and 33% of patients on the
ondansetron and placebo arms respectively (p=0.648).
In a much larger study, 533 patients receiving cisplatin
(>75 mg/m2) were given granisetron 0.04 mg/kg on
day 1 for acute prophylaxis [74].They were then ran-
domized to receive either placebo or one of three doses
of oral granisetron (2.5, 5, or 10 mg) twice a day be-
ginning 6 h after cisplatin and continuing through day
7. No significant differences were noted in the fre-
quency of delayed emesis between the arms. Another
trial comparing ondansetron to placebo for prevention
of delayed emesis found that patients receiving on-
dansetron experienced significantly fewer emetic epi-
sodes on days 2/3, 4, and 5 compared to placebo after
cisplatin [56]. Complete response rates during the
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primary study period of day 2/3 were not significantly
different. The fourth trial randomized patients to re-
ceive one of two schedules of ondansetron alone, on-
dansetron combined with dexamethasone, or placebo
during days 2–6 after cisplatin-based chemotherapy
[60]. No significant differences were noted between
the ondansetron alone and placebo arms. The weight of
evidence from these trials strongly suggests that 5-HT3
antagonists have minimal to modest activity in the
prevention of cisplatin-induced delayed emesis.

d. NK1 antagonists: Preclinical trials of selective NK1
antagonists strongly suggested possible activity for
these agents in cisplatin-induced delayed emesis.
Subsequent clinical trials have validated the utility of
these agents in this setting. In a small trial of 53 pa-
tients receiving cisplatin >50 mg/m2, patients were
randomized to receive a single intravenous dose of
ondansetron 32 mg or 60 or 100 mg of the NK1 an-
tagonist L-758,298 prior to cisplatin [8, 58]. They were
followed up to 7 days following cisplatin with no ad-
ditional antiemetics planned. During days 2–7, the
proportion of patients without emesis was 72% and
30% in the L-758,298 and ondansetron groups, re-
spectively (p=0.005). Of note, this superior outcome in
the delayed phase with L-758,298 occurred despite
patients experiencing slightly worse control of emesis
in the first 24 h compared to ondansetron. L-758,298 is
the intravenous prodrug of the orally active NK1 an-
tagonist MK-869 (aprepitant). Three subsequent trials
evaluating MK-869 with cisplatin-induced emesis all
found significantly better control of delayed emesis
with MK-869 compared to placebo [5, 58, 81]. Two of
these studies [5, 81] included arms in which patients
received only MK-869 combined with dexamethasone
for acute emesis prophylaxis. Despite patients experi-
encing poorer control of acute emesis on these arms
compared to arms employing a 5-HT3 antagonist for
acute emesis prevention, control of delayed emesis
was consistently improved on the MK-869 arms. A
small phase II randomized trial evaluating a different
NK1 antagonist (CJ-11,974) noted similar findings
[33]. Sixty-one patients receiving cisplatin >100 mg/
m2 were randomized to receive either 100 mg of CJ-
11,974 twice a day or placebo during days 2–5 after
cisplatin. Control of delayed emesis was significantly
better with CJ-11,974 compared to placebo, with
complete response rates of 67.8% and 36.6%, respec-
tively.

Combination of agents

a. Dexamethasone and metoclopramide: Prior guideline
panels consistently have recommended the combina-
tion of dexamethasone and metoclopramide as the
antiemetic regimen of choice for the prevention of

cisplatin-induced delayed emesis. This recommenda-
tion is based almost entirely on the previously dis-
cussed trial [44] in which patients receiving cisplatin
120 mg/m2 were randomized to receive placebo,
dexamethasone 8 mg twice a day for 2 days, then 4 mg
twice a day for 2 days alone or combined with meto-
clopramide 0.5 mg/kg four times a day for 4 days.
Delayed vomiting was prevented in 52% on the com-
bination regimen versus 35% with dexamethasone
alone (p=0.006). Another small trial in 63 patients
compared dexamethasone alone or combined with
metoclopramide or alizapride for the prevention of
delayed emesis in patients receiving cisplatin >60 mg/
m2 [53]. Complete protection from delayed vomiting
was higher with the combination of dexamethasone-
metoclopramide compared to dexamethasone alone
(70% versus 44%, respectively). However, due to the
different acute antiemetic treatments employed, acute
complete protection rates varied markedly across the
arms (65%, 25%, 35% in the metoclopramide-, aliza-
pride-, and dexamethasone-only arms, respectively),
making interpretation of the delayed period results
problematic. Another small trial with 42 patients
showed a nonsignificant trend favoring a combination
of dexamethasone and metoclopramide compared to
placebo in preventing delayed emesis on days 2–7 after
cisplatin >80 mg/m2 [73]. In a trial including 322 pa-
tients receiving cisplatin >50 mg/m2, the relative ac-
tivity of the dexamethasone/metoclopramide combi-
nation was compared to dexamethasone combined
with ondansetron for the prevention of delayed emesis
[38]. The regimens were found to have comparable
efficacy. The results of this trial have been often cited
to support the recommendation to consider a 5-HT3
antagonist and dexamethasone as an effective regimen
and an acceptable alternative to dexamethasone and
metoclopramide for the prevention of cisplatin-in-
duced delayed emesis. This conclusion can be ques-
tioned given the results of a number of subsequent
trials (see below).

b. Dexamethasone and prochlorperazine: Dexamethasone
has also been combined with prochlorperazine for
delayed emesis prophylaxis. In a trial of 70 patients
receiving cisplatin >80 mg/m2, patients were ran-
domized to receive dexamethasone 20 mg on days 2
and 3 and prochlorperazine 5 mg 3 times a day on days
1–5 compared to placebo alone in the delayed period
[51]. Complete protection from delayed emesis was
obtained in 20% and 28.6% of patients in the placebo
and active treatment arms, respectively.

c. Dexamethasone and 5-HT3 antagonist: A number of
trials have evaluated the combination of dexametha-
sone and a 5-HT3 antagonist compared to either agent
alone. Two studies have compared 5-HT3 antagonist
monotherapy to a combination with dexamethasone
[23, 40]. Both studies noted superiority for the com-
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bination compared to either granisetron [40] or on-
dansetron [23]. Four additional trials have attempted to
evaluate the relative contribution of the 5-HT3 antag-
onist in a 5-HT3 antagonist/dexamethasone combina-
tion to dexamethasone alone [19, 47, 60, 79]. In a
previously discussed trial [60], 640 patients receiving
cisplatin >70 mg/m2 were randomized to one of four
arms: placebo on days 2–6; ondansetron 8 mg twice a
day on days 2/3 followed by placebo; ondansetron
8 mg twice a day on days 2–6; ondansetron 8 mg twice
a day and dexamethasone 4 mg twice a day on days 2–
6. No emesis/no nausea rates were significantly higher
in the combination arm. Results in the two on-
dansetron-alone arms were identical to placebo. Three
additional large trials [19, 47, 79] with a total of more
than 1,200 patients have compared granisetron [19, 47]
or ondansetron [79] combined with dexamethasone to
dexamethasone alone. In all three trials, the combina-
tion regimen was no better than dexamethasone alone.
On balance, the weight of evidence would strongly
suggest that the addition of a 5-HT3 antagonist to
dexamethasone does not appreciably add to the effi-
cacy of dexamethasone alone in the prevention of
cisplatin-induced delayed emesis.

d. Dexamethasone and aprepitant: In a randomized phase
II dose-finding study of the NK1 antagonist aprepitant
with cisplatin >70 mg/m2, patients received either
standard therapy with ondansetron and dexamethasone
on day 1 followed by dexamethasone alone on days 2–
5 versus two arms receiving the same standard therapy
but combined with either 125 or 40 mg aprepitant day
1 and aprepitant 40 or 25 mg on days 2–5 [6]. Both
aprepitant-containing arms were superior to the stan-
dard arm of dexamethasone alone for the day 2–5
period, with complete response rates of 72.7%, 63.9%,
and 43.7%, respectively. Two phase III trials with
identical design have also been reported comparing
standard therapy with ondansetron 32 mg plus dexa-
methasone 20 mg on day 1 followed by dexametha-
sone 8 mg twice a day on days 2–4 with ondansetron
32 mg, dexamethasone 12 mg and aprepitant 125 mg
on day 1 followed by dexamethasone 8 mg daily on
days 2–4 and aprepitant 80 mg days 2 and 3 [34, 65].
The primary endpoint was complete response (no
emesis, no use of rescue antiemetics) over the 5-day
study period. Both studies observed an improved ab-
solute rate of complete response of approximately
20%. During the delayed phase (days 2–5), complete
response rates on the aprepitant and standard arms
were 75% and 68% versus 56% and 47% in the two
studies, respectively. Given the different antiemetic
regimens employed for acute prophylaxis, one can
question whether a significant component of the im-
proved efficacy of the aprepitant-containing arms
during the delayed phase was due to a carryover effect
from the different control rates during day 1. A sub-

sequent analysis of the combined database from these
two phase II trials strongly suggested that aprepitant
provided protection against delayed vomiting regard-
less of response in the acute phase [25]. In patients
with acute vomiting, the proportion of patients with
delayed vomiting was 85% and 68% on the control and
aprepitant arms, respectively. In patients with no acute
vomiting, the proportion with delayed vomiting was
33% and 17% on the control and aprepitant arms, re-
spectively.

Conclusions

We have summarized the nature of delayed emesis and
the need for antiemetic prophylaxis for delayed emesis
following prophylaxis for acute emesis when chemo-
therapy regimens of high emetic risk like cisplatin are
administered. This is summarized in the consensus
statements on delayed emesis below.

For individuals receiving chemotherapy of high emetic
risk, our prior guidelines recommended the combination
of dexamethasone and a 5-HT3 antagonist to prevent
acute emesis [18] and the combination of dexamethasone
and either a 5-HT3 antagonist or metoclopramide to pre-
vent delayed emesis [59]. To prevent acute emesis, we
now recommend a three-drug combination of aprepitant,
dexamethasone, and a 5-HT3 antagonist based on two
randomized trials comparing the three-drug aprepitant-
containing regimen to our previous two-drug standard of
dexamethasone and a 5-HT3 antagonist [34, 65]. For the
prevention of delayed emesis, however, both these trials
compared the combination of aprepitant and dexametha-
sone to dexamethasone alone rather than our prior rec-
ommended two-drug regimen of dexamethasone plus ei-
ther metoclopramide or a 5-HT3 antagonist. The combi-
nation of dexamethasone and aprepitant was superior to
dexamethasone alone in both randomized trials [34, 65].
This observation has led us to recommend aprepitant and
dexamethasone for the prevention of delayed emesis in
these guidelines when the combination of a 5-HT3 an-
tagonist, dexamethasone, and aprepitant has been used to
control acute emesis (Table 1). To date, no trials have
compared this regimen for delayed emesis to our previous
standard of dexamethasone plus either metoclopramide or
a 5-HT3 antagonist. This committee analyzed the ran-
domized trials comparing a 5-HT3 antagonist plus dexa-
methasone with dexamethasone alone for the prevention
of delayed emesis following cisplatin. This analysis re-
vealed no conclusive evidence that the addition of any 5-
HT3 antagonist improved the control of delayed emesis
over dexamethasone alone [19, 23, 40, 47, 60, 79]. With
these data, several committee members felt no need to
initiate a trial to formally compare our prior standard
delayed-emesis regimen of dexamethasone and a 5-HT3
antagonist with the current recommendation of dexa-
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methasone and aprepitant. The question remains whether
the metoclopramide plus dexamethasone regimen for
delayed emesis should be compared to aprepitant plus
dexamethasone. Only a clinical trial directly comparing
these two regimens could definitively assess their relative
efficacy.

Control of nausea and vomiting during
multiple cycles of chemotherapy of high emetic risk

Many have observed that the control of vomiting and
nausea declines with each subsequent chemotherapy cycle
in patients receiving multiple courses of chemotherapy.
Few studies have specifically investigated the decline in
antiemetic control with multiple cycles of cisplatin.

De Wit and colleagues studied the antiemetic effect of
tropisetron during six cycles of cisplatin 70–80 mg/m2

[11].Tropisetron was given as a 5 mg intravenous dose
before cisplatin followed by 5 mg once daily, orally, on
days 2–5. Outcomes were analyzed using both conditional
and cumulative probability rates. Using conditional
probability rates, the antiemetic efficacy seemed to be
maintained through six cycles of cisplatin. When the cu-
mulative probability rates method was used, however, the
acute no-vomiting/no-nausea rate declined from 71% in
cycle one to 43% in cycle six.

After evidence-based guidelines recommended the
combination of a 5-HT3 antagonist plus dexamethasone to
prevent emesis following cisplatin [18, 46] for antiemetic
prophylaxis in patients receiving cisplatin, de Wit and
colleagues studied 125 patients receiving cisplatin
>70 mg/m2 [12]. All received antiemetic prophylaxis with
granisetron 3 mg plus dexamethasone 10 mg intra-
venously on day 1 followed by oral granisetron 1 mg
twice daily plus oral dexamethasone 8 mg twice daily on
days 2–7. The same pattern of falling rates of antiemetic
control was seen, with the acute no-vomiting/no-nausea
rate declining from 66% in cycle one to 30–39% in cycle
six.

In an effort to improve control in subsequent cycles,
aprepitant was added to the treatment regimens. In a
randomized double-blind study [9], 202 patients receiving
their first course of cisplatin �70 mg/m2 were random-
ized to aprepitant 375 mg before cisplatin then 250 mg
days 2–5, or aprepitant 125 mg before cisplatin then
80 mg days 2–5, or placebo. All patients received intra-
venous ondansetron 32 mg and oral dexamethasone
20 mg before cisplatin and oral dexamethasone 8 mg days
2–5. The primary study endpoint (the no-emesis and no-
rescue rate for the entire 5-day period following cisplatin)
was different from the trials discussed earlier. Patients
were followed for up to six cycles. A cumulative proba-
bility model for transitional probabilities was used for
analysis. In cycle one, the percentage of patients with no-
emesis and no-rescue antiemetics days for 5 days after

cisplatin was 70% with aprepitant 375/250 mg, 64% with
aprepitant 125/80 mg, and 49% in the placebo group. By
cycle six, the 5-day no-emesis/no-rescue rate for the 375/
250 mg group fell to 65%, the 125/80 mg group rate fell
to 59%, and the standard therapy group fell to 34%. The
authors concluded that the addition of aprepitant to
standard antiemetic therapy increased antiemetic control,
and that the magnitude of the benefit over standard
therapy was maintained over six cycles of chemotherapy.

Data from two randomized double-blind phase III
studies using identical designs [34, 65] were pooled. In
these patients receiving cisplatin >70 mg/m2, the addition
of aprepitant to a standard ondansetron plus dexametha-
sone combination led to an improved level of antiemetic
effectiveness that was maintained over six cycles of
chemotherapy. In every cycle, the proportion of patients
with no emesis and no significant nausea for the 5 days
following cisplatin was significantly higher in patients
receiving aprepitant. Rates for aprepitant plus standard
antiemetic therapy were 61% in cycle one and 59% in
cycle six versus 46% in cycle one and 40% in cycle six
for standard therapy alone [10]. Once again, the per-
centage improvement of the aprepitant regimen over
standard therapy was preserved over six treatment cycles.

Treatment recommendations

Acute emesis following highly emetogenic chemotherapy

Consensus recommendation for the prevention
of acute nausea and vomiting emesis
following chemotherapy of high emetic risk

To prevent acute vomiting and nausea following chemo-
therapy of high emetic risk, we recommend a three-drug
regimen including single doses of a 5-HT3 antagonist,
dexamethasone, and aprepitant given before chemother-
apy:

– MASCC level of consensus: high
– MASCC level of confidence: high
– ASCO level of evidence: I
– ASCO grade of recommendation: A

Delayed emesis following high-emetic-risk chemotherapy

Consensus recommendation for the prevention
of delayed nausea and vomiting emesis
following chemotherapy of high emetic risk

In patients receiving cisplatin treated with a combination
of aprepitant, a 5-HT3 receptor antagonist, and dexa-
methasone to prevent acute vomiting and nausea, the
combination of dexamethasone and aprepitant is sug-
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