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ABSTRACT

Chemotherapy-induced nausea and vomiting (CINV) is a com-
mon adverse event associated with anticancer treatment that
canhavea significantadverse impactonpatienthealth-related
quality of life and that can potentially undermine the effec-
tiveness of chemotherapy. Traditional regimens to prevent
CINV generally involved a combination of a corticosteroid plus
a 5-hydroxytryptamine (5HT3) receptor antagonist (RA). In the
past 10 years, antiemetic treatment has greatly advancedwith
the availability of the neurokinin-1 receptor antagonist (NK1
RA) aprepitant and its prodrug fosaprepitant. NK1 RAs have
a different mechanism of action in CINV than corticosteroids
and 5HT3 RAs, thus their use can complement traditional

antiemetic drugs and can enhance control of CINV.This review
examined accumulated data regarding the safety and efficacy
of aprepitant and fosaprepitant over the decade since the first
regulatory approval. Data from key studies of aprepitant and
fosaprepitant in the prevention of CINV in patients receiving
moderately and highly emetogenic chemotherapy were ex-
plored, as were recommendations in currently available guide-
lines for their use. In addition, their use as antiemetic therapy
in special patient populations was highlighted. Future perspec-
tives on potential uses of aprepitant and fosaprepitant for indi-
cations other than CINV are presented. The Oncologist 2015;
20:450–458

Implications for Practice: Aprepitant (and its prodrug fosaprepitant) is a neurokinin-1 receptor antagonist approved more than
a decade ago for the prevention of chemotherapy-induced nausea and vomiting (CINV). Its alternative mechanism of action
complements traditional antiemetic drugs, enhancing control of CINV.This reviewexamined safety andefficacydata foraprepitant
and fosaprepitant accumulated since the first regulatory approval and explores recommendations in current guidelines for their
use. The review serves as a useful reminder for the practitioner that aprepitant and fosaprepitant are valuable additions to the
therapeutic armamentarium for the prevention of CINV. Future perspectives on potential uses of aprepitant and fosaprepitant for
indications other than CINV are discussed.

INTRODUCTION

Chemotherapy-induced nausea and vomiting (CINV) has
a significant adverse effect on health-related quality of life
[1–4]. CINV often influences patient compliance with chemo-
therapeutic regimens and even patient decisions about
whether to undergo chemotherapeutic treatment [3, 5]. The
potential of chemotherapy to induce emesis has been
categorized into a four-level classification scheme, according
to emetogenic risk (minimal,10%, low 10%–30%, moderate
31%–90%, and high .90%) [6]. Beyond the emetogenic po-
tential of individual chemotherapeutic agents, other factors
related to treatment (e.g., route of administration, dose, num-
berof treatmentcycles,whethergivensinglyor in combination

with other chemotherapeutic agents) and individual patients
(e.g., age, sex, alcohol intake, anxiety) can enhance the risk of
emesis [6–9].

Great advances have been made in controlling CINV over
the past two decades, but nausea and vomiting remain
clinically significant problems for patients receiving highly
emetogenic chemotherapy (HEC) andmoderately emetogenic
chemotherapy (MEC) [6, 10–14].Treatment for CINV since the
early 1990s has included corticosteroids, most commonly
dexamethasone [15], but improvements quickly followed
with the addition of 5-hydroxytryptamine (5HT3) receptor an-
tagonists (RAs) [11, 15]. Furthermore, recent clinical practice
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guidelines from the Multinational Association for Supportive
Care in Cancer (MASCC) and European Society of Medical On-
cology (ESMO) [16], the American Society of Clinical Oncology
(ASCO) [17], and theNational Comprehensive CancerNetwork
(NCCN) [18] recommend the addition of a neurokinin-1
(NK1 RA) to the 5HT3 RA-corticosteroid combination, as the
most effective regimen for controlling both acute and
delayed CINV associated with HEC, or with anthracycline
and cyclophosphamide (AC)-based regimens.

NK1 RAs are thought to act centrally, inhibiting emesis by
blockingbindingof substancePat theNK1 receptor in thebrain
stem emetic center [19]. They have demonstrated efficacy
in clinical studies in controlling postoperative nausea and
vomiting [20–22]. In vitro and preclinical studies have sug-
gested that NK1 RAs could also be effective in several other
therapeutic indications, including nausea, analgesia,migraine,
asthma, urinary incontinence, and gastrointestinal disorders
[23, 24]; however, most clinical studies have failed to de-
monstrate activity for conditions other than nausea and
vomiting [23–25]. The exceptions are a pilot study that
demonstrated NK1 RAs may be effective for the treatment of
overactive bladder [26] and a study of aprepitant that
suggested itmay be useful for the treatment of severepruritus
associated with the use of biological agents in patients with
cancer [27].

Aprepitant, an oral NK1 RA, and intravenous fosaprepitant,
a prodrug of aprepitant, are currently the only NK1 RAs
approved for prevention of HEC- or MEC-induced CINV,
including acute- and delayed-phase CINV with aprepitant
[28–30]; however, several other NK1 RAs have recently
undergone or are currently undergoing clinical evaluation for
the treatment of CINV, including casopitant, rolapitant, and
netupitant [31, 32]. Casopitant, in particular, completed a
numberofphase III clinical trials studying its efficacyandsafety
in the control of CINV [33, 34] butwas not granted approval by
the U.S. Food and Drug Administration (FDA) because of
insufficient safety data [32]. Consequently, further plans for
casopitant as a therapeutic agent for CINVweredropped. Both
rolapitant and netupitant have shown promise for preventing
CINV. Rolapitant is currently undergoing phase III trials [32].
Netupitant in combination with palonosetron has recently
demonstratedefficacy in preventing CINV inpatients receiving
HEC or MEC in phase III trials [35–37].

We reviewed key studies supporting the applicability of
aprepitant and fosaprepitant for prevention of CINV and
results relevant to their safety andefficacy.Thepotential utility
of aprepitant and fosaprepitant for alternative indications was
discussed with the goal of providing perspective on some
anticipated applications of these NK1 RAs.

MATERIALS AND METHODS

A search of PubMed was conducted for published preclinical
data and clinical trials from 2003 throughMay 19, 2014, using
the following search terms: aprepitant, CINV, fosaprepitant,
HEC, MEC, and NK1 RA. Relevant reports published during
this time frame were extracted; earlier reports were included
if they were cited in the extracted reports and were deemed
to contain information pertinent to the review topic. No
combined analysis was planned because formulations of the
drug (aprepitant or fosaprepitant) and populations included

in each clinical trial are different. Data are presented along
historical and medical drug-development lines.

EARLY PHASE TRIALS

Early clinical data demonstrated that aprepitant represented
a new class of antiemetic therapy, with an efficacy profile
distinct from those of 5HT3 RAs or dexamethasone, providing
enhanced control of both acute and delayed CINV when
coadministeredwitha5HT3RAanddexamethasonecompared
with dual therapy alone [38–40]. An initial study showed
that the triple combination of aprepitant, granisetron, and
dexamethasone was statistically better than granisetron
anddexamethasone for preventing cisplatin-relatedacuteand
delayed CINV, supporting further study of triple therapy [39].
Furthermore, in a small, randomized, proof-of-concept trial,
fosaprepitantwassuperiortoondansetroninpreventingdelayed
CINVwhen each was administered as a single agent, supporting
the combination of fosaprepitant with a 5HT3 RA and dexameth-
asone [38]. Early studies also determined themost effective dose
of aprepitantwhen combinedwith standard antiemetic regimens
for prevention of CINV, adjusting for the pharmacokinetic in-
teraction of aprepitant and dexamethasone [41–43].

MILESTONE AND EFFICACY AND SAFETY STUDIES
OF APREPITANT

Multiple-Day Dosing Studies
The safety and efficacy of aprepitantwere evaluated in several
milestone clinical studies examining treatment of CINV during
HEC, the design and endpoints of which are summarized in
Table 1.

After the first phase IIa proof-of-concept study, discussed
previously [38], Van Belle et al. reported results from a
multicenter, randomized, double-blind, placebo-controlled
study involving 177 cancer patients undergoing initial
treatment with cisplatin [44]. Patients were assigned to one
of three treatment groups, consisting of (a) intravenous
fosaprepitant with dexamethasone before chemotherapy,
followed by oral aprepitant 2–5 days after chemotherapy; (b)
fosaprepitant with dexamethasone before chemotherapy,
followed by placebo 2–5 days after chemotherapy; and (c)
the 5HT3RAondansetronwith dexamethasone before chemo-
therapy, which was the standard antiemetic combination
for CINV, followed by placebo 2–5 days after chemotherapy
[44]. It is important to note that the formulation of aprepitant
used in this study was different from the nanoparticle
formulation currently available.

Dual therapy with ondansetron plus dexamethasone was
superior in controlling acute emesis compared with fosapre-
pitant plus dexamethasone, with 83% of patients reporting no
emesis versus 44% and 36% for respective fosaprepitant
groups [44]. By days 2–5, however, more patients receiving
fosaprepitant plus dexamethasone, with or without oral
aprepitant in the delayedphase, reportedno emesis than those
treated with ondansetron plus dexamethasone. This result
suggests that aprepitant and fosaprepitant weremore effective
than ondansetron for controlling delayed-phase emesis and
the need for rescue medication [44]. Both fosaprepitant and
aprepitant were well tolerated with no treatment-related
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adverse events (AEs). The authors concluded that aprepitant
plus dexamethasone was effective for control of delayed
emesis in patients receiving HECbut that addition of a 5HT3 RA
would likely be beneficial in the acute phase [44].

Subsequently, two multinational, identically designed,
phase III, randomized, placebo-controlled studies of aprepi-
tant were published in 2003, by Hesketh et al. [45] and Poli-
Bigelli et al. [46] (Tables 1, 2). Both studies found that the rate
of complete response, defined as no emesis and no rescue
therapy, was significantly higher on days 1–5 for patients
treatedwith aprepitant (Table 2) [45, 46]; these findings led to
the approval of aprepitant by the FDA. Aprepitant-treated
patients had patterns and incidences of AEs similar to those
associated with standard antiemetic treatment, with an
increased incidence of asthenia/fatigue (17% vs. 10%) after
aprepitant therapy in one study [45, 46].

A further randomized, double-blind, parallel-group study
inpatients receiving cisplatin examined theeffect oncomplete
response rates of adding aprepitant to a standard regimen of
ondansetron and dexamethasone (Tables 1, 2) [47]. Complete
response rate was significantly higher in the group receiving
aprepitant than in those receiving placebo over the total
treatment period and during acute and delayed phases
(Table 2) [47]. Statistically significant differences in incidences
ofstomatitis (4.9%vs.1.2%),peripheraledema(0.4%vs.3.7%),
and urinary tract infection (3.7% vs. 0.8%) between aprepitant
and standard therapy groups were reported [47].

PreventionofCINV inabroadpopulationofcancerpatients
treated with a wide variety of MEC was examined in a
multinational study [48]. Patients were randomly assigned in
a double-blind manner to receive dexamethasone 12 mg plus

oral ondansetron 8 mg alone or in combination with oral
aprepitant 125mgon day 1 before chemotherapy, followed by
ondansetron 8 mg at 8 hours after chemotherapy and either
aprepitant80mgoncedailyorondansetron twicedailyondays
2 and 3 [48]. Significantly more aprepitant recipients than
controls achieved no vomiting (76.2% vs. 62.1%; p, .001) and
complete response (68.7% vs. 56.3%; p, .001) in the 5 days
after chemotherapy, regardless of whether they received
AC-based regimens [48]. Post hoc analyses of these patients
showed that the efficacy of aprepitant varied by tumor type
[49–51] and that aprepitant was more efficacious than a
standard regimen across sex, age, or region (North America,
Central and South America, or international) [52].

A double-blind, double-dummy, parallel-group study exam-
ined the efficacy of an aprepitant-containing antiemetic regi-
men with dexamethasone plus ondansetron in breast cancer
patients receiving MEC with AC-based chemotherapy [53]. The
aprepitant-containing regimen consisted of aprepitant 125 mg
plus ondansetron 8 mg and dexamethasone 12 mg before
chemotherapy, ondansetron 8 mg at 8 hours after chemother-
apy, and aprepitant 80 mg once daily on days 2 and 3 after
chemotherapy. The control regimen consisted of ondansetron
8mgplusdexamethasone20mgbeforechemotherapy,ondanse-
tron 8mg at 8 hours after chemotherapy, and ondansetron 8mg
twice daily on days 2 and 3 [53]. The rate of complete response,
with no vomiting and no requirement for rescue therapy, was
significantly higher for the aprepitant-containing regimen than
for the control regimen (50.8% vs. 42.5%; p5 .015). Aprepitant
was well tolerated in this patient group [53].

An additional multicenter, double-blind, parallel study
demonstrated similar delayed CINV prophylactic efficacy of

Table 1. Study designs and endpoints of randomized, double-blind, milestone trials of aprepitant for prevention of

chemotherapy-induced nausea and vomiting in highly emetogenic chemotherapy

Study Dosing Primary efficacy endpoints

Van Belle et al., 2002 [44], n5 177

Day 1 (before chemotherapy) Proportion of patients with no
emesis/no use of rescue
medication, no emesis in both
acuteandthedelayedphases,1–2
emetic episodes in the delayed
phase,$3 emetic episodes in the
delayed phase

Group 1 Fosaprepitant 100 mg i.v.1 DEX 20 mg i.v.

Group 2 Fosaprepitant1 DEX

Group 3 Ondansetron 32 mg i.v.1 DEX

Days 2–5

Group 1 Aprepitant 300 mg oral QD

Group 2 Placebo oral QD

Group 3 Placebo oral QD

Hesketh et al., 2003 [45], n5 521; Poli-Bigelli et al., 2003 [46], n5 569

Standard therapy Ondansetron 32 mg i.v.1 DEX 20 mg oral
on day 1; DEX 8 mg oral on days 2–4

Proportion of patients with
complete response (no emetic
episodes and no rescue therapy)Aprepitant therapy Aprepitant 125 mg oral1 ondansetron

32 mg i.v.1 DEX 12 mg oral on day 1;
aprepitant 80 mg oral1 DEX 8 mg oral b.i.d.
on days 2–3; DEX 8 mg oral on day 4

Schmoll et al., 2006 [47], n5 489

Standard regimen Ondansetron 32 mg i.v.1 DEX 12 mg oral
on day 1; DEX 8 mg b.i.d. on days 2–4

Proportion of patients with
complete response (no vomiting
and no use of rescue therapy) in
the overall phase (days 1–5 after
cisplatin)

Aprepitant regimen Aprepitant oral 125 mg1 ondansetron
32 mg i.v.1 DEX 12 mg oral on day 1;
aprepitant oral 80 mg QD1 DEX 8 mg
QD on days 2–3; DEX 8 mg QD on day 4

Abbreviations: DEX, dexamethasone; QD, once daily.
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aprepitant 80 mg once daily compared with dexamethasone
4 mg twice daily administered on days 2 and 3 in patients
with breast cancer who were receiving AC-based chemo-
therapy (complete response rate 79.5% vs. 79.5%; no
vomiting 89.2% vs. 91.6%; no nausea 43.9% vs. 49.1%) [54].
All patients received the same combination of oral aprepi-
tant 125 mg and intravenous palonosetron 0.25 mg and
dexamethasone 8 mg administered on day 1 for prophylaxis
of acute CINV.

Single Oral Dosing
Although the originally recommendeddosing of aprepitant for
controlling CINV was 3 days, several studies found that single
doses of oral aprepitant are effective in preventing acute and
delayed CINV [40, 55, 56]. A study in 41 chemotherapy-näıve
patientswith solid tumors receivingcyclophosphamidewithor
withoutdoxorubicin found that a single doseoforal aprepitant
(285 mg) given in combination with palonosetron and dexa-
methasone prior to chemotherapy was effective for protec-
tion against CINV in both the acute and delayed phases [56].
A pilot study involving 75 patients with a broad variety of tu-
mors treated with HEC compared the effectiveness of a single
dose of aprepitant 125 mg administered on day 1 of chemo-
therapy (n5 30) versus aprepitant given over 3 days (n5 29),
both of which were given in combination with palonosetron
and dexamethasone [55]. Single-dose aprepitant produced a
level of antiemetic activity similar to that of the 3-day regimen
[55]. Although these results suggest that a single dose of
aprepitant (in combinationwith a5HT3RAanddexamethasone)
may be effective at preventing CINV, it is important to note that
the optimal single-day dose has yet to be determined.

Studies in healthy adult volunteers demonstrated bio-
equivalence of a single oral dose of aprepitant 125 mg and
intravenous fosaprepitant 115 mg [57] and bioequivalence of
a single oral dose of 165 mg of aprepitant and intravenous
fosaprepitant 150 mg [58]. This latter observation, in con-
junction with the single intravenous-dosing data indicated be-
low, reinforces the impression that aprepitant does not need
to be used over several days.

Single Intravenous Dosing
Single doses of intravenous fosaprepitant have also been shown
to be effective for preventing acute and delayed CINV [59]. A
randomized, double-blind study showed that a single dose of
fosaprepitant 150 mg (on day 1) after ondansetron and dexa-
methasonewasnoninferiortoastandardaprepitantregimen(125
mg on day 1, and 80 mg on days 2 and 3) in preventing CINV
in 2,247 patients receiving cisplatin [60]. Complete response
rates overall and during the delayed phase, respectively, were
71.9%and74.3%inpatientstreatedwith fosaprepitantand72.3%
and 74.2% in those who received aprepitant.

In patients receiving HEC, a single higher dose of
fosaprepitant 150 mg in combination with granisetron, a
5HT3 RA, and dexamethasone on day 1 of chemotherapy,
followed by dexamethasone alone on days 2 and 3, was well
tolerated and produced a significantly higher rate of overall
complete response thanwas seen in the control groupwithout
fosaprepitant (64% [95% confidence interval (CI): 16%–46%]
vs. 47% [95% CI: 10%–36%]; p 5 .0015) [59]. These studies
collectively suggest that a single dose of fosaprepitant en-
hances the antiemetic effects provided by conventional 5HT3
RAandcorticosteroid therapyoverconventional therapyalone
andmay provide a level of efficacy similar to that of the recom-
mended 3-day aprepitant regimen.

Dosing Over Multiple Chemotherapy Cycles
To date, few studies have examined the efficacy of antiemetic
drugsovermultiplecyclesofchemotherapy.Nevertheless, two
studies reported the efficacy of aprepitant in protecting
against CINV experienced over multiple cycles of cisplatin-
based chemotherapy [41, 61].

The first study was a double-blind, placebo-controlled,
parallel-group trial involving 202 patients randomly assigned
tooneof threeantiemetic treatment regimens for up to a total
of six chemotherapy cycles and showed that aprepitant-
containing regimens provided superior control of CINV com-
pared with treatment regimens without aprepitant [41]. Each
group received standard therapy at each chemotherapy
cycle, consisting of intravenous ondansetron 32 mg plus

Table 2. Clinical efficacy of oral aprepitant for prevention of chemotherapy-induced nausea and vomiting in highly

emetogenic chemotherapy

Phase

Aprepitant vs. control, % (p value)

Complete response No emesis No rescue medication

Hesketh et al., 2003 [45]

Overall 72.7 vs. 52.3 (p, .001) 77.7 vs. 55.0 (p, .01) 80.8 vs. 70.8 (p, .01)

Acute 89.2 vs. 78.1 (p, .001) 90.0 vs. 79.3 (p, .01) 94.2 vs. 88.8 (p, .05)

Delayed 75.4 vs. 55.8 (p, .001) 80.8 vs. 58.8 (p, .01) 81.2 vs. 73.5 (p, .05)

Poli-Bigelli et al., 2003 [46]

Overall 62.7 vs. 43.3 (p, .001) 66 vs. 44 (p, .01) 82 vs. 73 (p, .01)

Acute 82.8 vs. 68.4 (p, .001) 84 vs. 69 (p, .01) 96 vs. 90 (p, .01)

Delayed 67.7 vs. 46.8 (p, .001) 72 vs. 48 (p, .01) 83 vs. 74 (p, .05)

Schmoll et al., 2006 [47]

Overall 72.0 vs. 60.6 (p, .01) 76.5 vs. 62.2 (p# .001) 82.3 vs. 79.7 (NS)

Acute 87.7 vs. 79.3 (p, .01) 88.9 vs. 80.5 (p, .01) 94.2 vs. 92.9 (NS)

Delayed 74.1 vs. 63.1 (p, .01) 79.0 vs. 64.3 (p# .001) 83.5 vs. 81.7 (NS)

Abbreviation: NS, not significant.
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dexamethasone 20 mg, followed by dexamethasone 8 mg on
days 2–5 [41]. Patients in the aprepitant treatment groups also
received aprepitant 375mgonday1 andaprepitant 250mgon
days 2–5, or aprepitant 125mgonday 1and80mgondays 2 to
5, in addition to standard therapy [41]. The overall complete
response rate of aprepitant 125 and 80 mg was significantly
greater than thatof thecontrol groupandwas sustainedover6
treatment cycles, with 64% and 59% response rates between
cycles 1 and 6, respectively [41]. In contrast, the response rate
of the control group receiving standard therapy displayed
a much more rapid rate of decline (49% in cycle 1, and 34% in
cycle 6), with statistically significant differences between
treatment groups at cycles 1 and 6 (p , .05, for both com-
parisons) [41]. Although no formal statistical comparisons
were performed, rates of complete responsewere higher than
for controls in the aprepitant 375 and 250 mg group (70% in
cycle 1, and 65% in cycle 6), similar to those reported with
aprepitant 125 and 80 mg [41].

The second study [61] analyzed extension data from the
previously discussed phase III clinical trials published by
Hesketh et al. [45] and Poli-Bigelli et al. [46] evaluating pre-
ventative efficacy of aprepitant against CINV over multiple
rounds of chemotherapy. A total of 1,099 patients from these
phase III studies continued to receive the same antiemetic
agents they had been using for up to five additional cycles of
chemotherapy [61].With a combined exploratory endpoint of
no emesis and no significant nausea (defined as nausea
interfering with patients’ normal activities), aprepitant group
rates over multiple cycles were consistently higher than those
of the group receiving standard therapy (p# .006 for all cycles)
[61].The rateofprotectionagainstCINVdisplayedminimal loss
from cycle 1 to cycle 6, suggesting that antiemetic effects of
aprepitant are maintained through multiple cycles of chemo-
therapy [61]. In addition, aprepitant was generally well
tolerated with repeated dosing [61].

Adverse Events
Asystematic reviewof17 trials (n58,740)ofNK1RAsadded to
antiemetic regimens for prevention of CINV showed statisti-
cally significant but clinically trivial differences in fatigue and
hiccups and lower constipation than controls [31]. The study
also demonstrated a statistically significant increase in the risk
of severe infection among patients who received NK1 RAs
(odds ratio: 3.10; p, .001) [31]; however, the difference was
derived almost exclusively from a single study that used high
doses of dexamethasone [42].

Both standard 3-day dosing of aprepitant and single-dose
fosaprepitant were demonstrated to be well tolerated after
ondansetron and dexamethasone in patients receiving cisplatin
[60]. The tolerability profiles of the two regimens were similar,
except for a higher incidence of infusion-site AEs (2.2% vs. 0.4%)
and significantly more thrombophlebitis (0.8% vs. 0.1%;
p5 .005)with fosaprepitant thanwithaprepitant. Furthermore,
higher incidence of infusion-site AEs was observed in a
retrospective review of 98 patients treatedwith fosaprepitant
compared with 44 aprepitant recipients (34.7% vs. 2.3%) [62].

SPECIAL POPULATIONS

Dose modifications have not been recommended for patients
with mildly to moderately impaired liver function or renal

insufficiency [29]. No adjustment in aprepitant dose has been
advised for patients of different sex, age, race, or body mass
index [29]; however, it is important to note that data in
pediatric populations are limited to date.

A study of aprepitant plasma pharmacokinetics in 44
Japanese cancer patients receiving cisplatin de novo, with oral
aprepitant 125mg administered before chemotherapy on day
1 and aprepitant 80 mg given on days 2 and 3, found that
plasmaaprepitantexposurewasnot correlatedwith age or sex
[63]. In contrast, another pharmacokinetic study in a larger
sample of 315 Japanese cancer patients reported that age
had a mild effect on the oral clearance of aprepitant [64].
Comparison of aprepitant pharmacokinetics in healthy sub-
jects versus those with impaired renal function revealed that
renal insufficiency, renal failure, or hemodialysis did not affect
the single-dose pharmacokinetics of aprepitant [65], and
meta-analysis of data from four studies revealed that the
antiemetic efficacy of aprepitant does not appear to be
affected by patient age [66].

A recent phase III, placebo-controlled, double-blind study
examined the use of a 3-day preventive therapy with an age-
and weight-based regimen of aprepitant (in conjunction with
ondansetron with or without dexamethasone) in 302 children
andadolescents scheduled to receiveHECorMEC [67].Theuse
of aprepitant was associated with a greater proportion of
patients achieving complete response across acute, delayed,
and overall phases compared with ondansetron with or
without dexamethasone alone (66.4% vs. 52.0%, 50.7% vs.
26.0%, and 40.1% vs. 20.0%, respectively; all p, .025).The AE
profile was comparable between groups [67].

Aprepitant Use With High-Dose Chemotherapy and in
Peripheral Stem Cell Transplantation
Patients undergoing stem cell transplantation (SCT) receive
a vast array of conditioning drugs, including some highly
emetogenic agents, necessitating the use of antiemetic
therapy. Drugs used to condition patients for SCT can also
potentially alter the pharmacokinetics of aprepitant [68].
Cyclophosphamide, a drug frequently used as a component of
SCT conditioning, raises particular concern because it induces
CYP3A activity, which could increase aprepitant metabolism
[69]. A randomized, pharmacokinetic study of aprepitant
versus placebo before chemotherapy or radiation for hema-
topoietic SCT conditioning showed that aprepitant was well
absorbed in 14 patients receiving cyclophosphamide and did
not alter the metabolism of cyclophosphamide [68]. In
addition, aprepitant did not alter the pharmacokinetics of
high-dosemelphalan used as conditioning therapy before SCT
in patients with multiple myeloma [70].

Aprepitantdidnotalter thepharmacokinetics of high-
dose melphalan used as conditioning therapy before
SCT in patients with multiple myeloma.

Highly emetogenic preparative regimens before autolo-
gous or allogenic SCT typically take up to 1week to administer;
therefore, the necessity to administer aprepitant for longer
than the 3 days approved by the FDA might have safety
implications. A randomized phase III study examined
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ondansetron and dexamethasone with or without aprepitant
in 264 patients receiving such preparative regimens with the
antiemetic regimen administered on each day of the pre-
parative regimenplus over an additional 1–3days [71]. Results
showed significantly reduced emesis and nausea, without
increased regimen-related toxicity, use of rescue medication,
or effect on short-term survival [71]. Similarly, a study eva-
luating aprepitant in combination with palonosetron and de-
xamethasone showed thecombination tobesafeandeffective
for prevention of nausea and vomiting in patients receiving
a high-dose BEAM regimen (carmustine, etoposide, cytara-
bine, melphalan) as conditioning therapy before undergoing
hematopoietic SCT [72]. In addition, an aprepitant-based
antiemetic regimen before high-dose cytarabine showed
minimal effect on autologous peripheral blood stem cell
mobilization [73].

DATA ON DRUG-DRUG INTERACTIONS
Aprepitant is metabolized extensively by liver enzymes,
primarily CYP3A4; therefore, potent CYP3A4 inhibitors can
increaseaprepitantexposure, andpotentCYP3A4 inducers can
reduce aprepitant exposure [74]. Aprepitant is also, paradox-
ically, bothan inducerandamoderate inhibitorofCYP3A4 [75].
Consequently, the potential for drug-drug interactions exists
when aprepitant is coadministered with other drugs that are
metabolized by CYP enzymes, including chemotherapeutic
agents [76].

Nevertheless, results from several clinical efficacy trials
and pharmacokinetic studies showed that most drug-drug
interactions with aprepitant had little or no clinical conse-
quence and that no differences in severe AEs were noted
between treatment arms with or without aprepitant [48, 53,
76, 77]. Aprepitant had minimal effect on the area under the
curve (AUC) of several chemotherapeutic agents tested,
including cyclophosphamide, docetaxel, and vinorelbine [76].
Coadministration of aprepitant causes a significant increase in
the AUC of some corticosteroids, including a 2.2-fold increase
in dexamethasone and a 2.5-fold increase in oral methylpred-
nisolone, necessitating up to 50% dose reduction of these
drugs [76]. Nevertheless, aprepitant does not alter predniso-
lone pharmacokinetics in patients with non-Hodgkin’s lym-
phomareceivingR-CHOP, anAC-based chemotherapy regimen
with a prednisolone component [78]. Aprepitant causes re-
duced AUC of oral contraceptives, and this has prompted the
recommendation of a secondary barrier contraceptive for
patients receiving aprepitant [76].

CURRENT GUIDELINES

All clinical practice guidelines on antiemetic therapy currently
recommend the addition of aprepitant to combination 5HT3
RA and dexamethasone for patients receiving HEC. Although
all major clinical guidelines recommend aprepitant in combi-
nation with a 5HT3 RA and dexamethasone in patients treated
with HEC or the combination of AC for prevention of acute
emesis, not all guidelines recommend additional dexameth-
asone doses in the delayed phase for patients receiving AC.
Clinical guidelines published by MASCC/ESMO, NCCN, and
ASCO for prescription of aprepitant for control of CINV are
summarized in Table 3 [16–18].

A phase III, multicenter, double-blind, placebo-controlled
trial also confirmed good tolerability and superior CINV pre-
vention with addition of aprepitant to standard antiemetic
treatment regimens in Chinese patients receiving HEC [79]. In
the People’s Republic of China, the most current clinical
practiceguidelines recommendaprepitantor fosaprepitant for
patients receivingHECand forhigh-risk patients receivingMEC
[80]. In addition, patients treated with HEC should receive the
combination of aprepitant, 5HT3 RA, and dexamethasone.
Aprepitant or fosaprepitant is also recommended for patients
receiving selected MEC, including carboplatin, cisplatin,
doxorubicin, epirubicin, ifosfamide, irinotecan, and metho-
trexate, and for those receiving multiday cisplatin chemother-
apy regimens. Many other countries have developed guide-
lines that closely follow the MASCC/ESMO publication and
that are adapted for medication availability [81–83].

Implementation of antiemetic therapy consistent with
clinical practice guidelines has been shown to produce better
control of CINV [84]. A recent prospective observational study
of more than 1,200 patients receiving initial treatment with
HEC or MEC found that increased adherence to antiemetic
clinical practice guidelines resulted in significantly reduced
incidence of CINV [85]; however, adherence to antiemetic
guidelines has been shown to be variable in clinical practice
[84, 86].Moreover, the incidence of nausea and emesis among
patients receiving MEC has been found to be significantly
underestimated by physicians and nurses [11]. These findings
suggest that current management of CINV, given available
knowledge and treatment options, is suboptimal in Europe,
the U.S., and Asia [84, 86].

A recent prospective observational study of more
than 1,200 patients receiving initial treatment with
HEC or MEC found that increased adherence to
antiemetic clinical practice guidelines resulted in
significantly reduced incidence of CINV.

FUTURE PERSPECTIVES

Aside fromits currentapplication incontrollingCINV, aprepitant
is currently being explored for potential use in treating pruritus
in cancer patients, a common adverse effect of therapy with
anti-epidermal growth factor antibody and tyrosine kinase
inhibitors [27]. A prospective pilot study in 45 patients with
pruritus resulting from biologic drug treatment showed that
aprepitant significantly reduced symptoms associated with
pruritus, including severe itch, compared with baseline in both
refractory and treatment-näıve patients [27]. No treatment-
related AEs were reported for aprepitant in this patient group
[27]. Although the efficacy of aprepitant for alleviating pruritus
has been supportedby findings fromanumberofother studies,
all studieswere performed in small samples of patients [87, 88],
necessitating further evaluation in larger sample sizes.

Several additional aprepitant and fosaprepitant trials are
ongoing, includinginvestigationsintotheiruseinCINVprevention
for pediatric patients and in use of aprepitant for prevention of
postoperative nausea and vomiting for both pediatric and adult
populations, for antiviral activity in patients infected with HIV,
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and for its effects on heroin dependence (see http://www.
ClinicalTrials.gov for additional details on these studies).

CONCLUSION
Antiemetic therapy has advanced over the past 10 years with
the advent of NK1 RAs. Clinical studies of aprepitant and
fosaprepitant for preventing CINV in patients treatedwithHEC
or MEC over the past decade have consistently demonstrated
that these agents enhance the effectiveness of the standard
antiemetic combination of a corticosteroid and 5HT3 RA for
controlling acute- and delayed-phase CINV. Aprepitant is
effective in thepresenceofdifferentchemotherapeutic agents
[48] and can provide protection against CINV when given in
multiple doses over several days or, potentially, when given as
a single dose with palonosetron and dexamethasone before
chemotherapy with the antiemetic effect persisting over
several days after initial administration [54, 55]; however, the
current 3-day packaging of the 125-mg capsule would entail
substantial drug wastage. Aprepitant can also be used over
several cycles of chemotherapy without appreciable loss of
antiemetic protection [41, 61]. Extensive clinical trial data and
long-term daily practice experience with aprepitant and
fosaprepitant confirm their roles as standard antiemetic
agents to be used according to guidelines.
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Table 3. Summary of antiemetic guidelines for acute and delayed prevention

Emetic risk groupa Acute prevention Delayed prevention

MASCC/ESMO 2013 [16]

High 5HT3 RA plus DEX plus aprepitant or fosaprepitant DEX plus aprepitantb

AC combinations 5HT3 RA plus DEX plus aprepitant or fosaprepitant Aprepitantb

Moderate Palonosetron plus DEX DEX

Low Single agent (DEX, 5HT3 RA, or DRA) No routine prophylaxis

NCCN 2014c [18]

High and AC combinationsb 5HT3 RA (palonosetron preferred) plus DEX plus
aprepitant or fosaprepitant with or without
lorazepamwith or without H2 blocker or PPI or
olanzapine plus DEX plus palonosetron with or
without lorazepam with or without H2 blocker or PPI

DEX plus aprepitantb with or without
lorazepam with or without H2 blocker
or PPI or olanzapine with or without
lorazepam with or without H2 blocker or PPI

Moderated 5HT3 RA (palonosetron preferred) plus DEX with or
without aprepitant or fosaprepitant with or without
lorazepam with or without H2 blocker or PPI or
olanzapine plus DEX plus palonosetron with or without
lorazepam with or without H2 blocker or PPI

5HT3 RA (if other than palonosetron used
on day 1) or DEX or aprepitantb with or
without DEX with or without lorazepam with
or without H2 blocker or PPI or olanzapine
with or without lorazepam with or without H2
blocker or PPI

Low DEX, prochlorperazine, or metoclopramide with or
without lorazepam with or without H2 blocker or PPI

No preventive measures

ASCO 2011 [17]

High and AC combinations 5HT3 RA plus DEX plus NK1 RAs DEX plus aprepitantb

Moderate palonosetron plus DEX DEX

Low DEX No preventive measures

Bold text indicates where NK1 RA is needed.
aLow risk (10%–30% patients), moderate risk (31%–90% patients), and high risk (.90%patients). Note that none of the guidelines recommends routine
prophylaxis or preventative measures for minimal risk (,10% patients).
bIf patients receive fosaprepitant on day 1, no aprepitant is administered for delayed phase on day 2 or 3.
cTheNCCNguidelines for highly, moderately, low, andminimally emetogenic agents differ slightly from theMASCC/ESMOandASCO guidelines based on
the experience and expertise of the panel members.
dAprepitant or fosaprepitant should be added to 5HT3 RA plus DEX for selected patients receiving MEC (i.e., carboplatin, doxorubicin, epirubicin,
ifosfamide, irinotecan, methotrexate).
Abbreviations: 5HT3 RA, 5-hydroxytryptamine receptor antagonist; AC, anthracycline and cyclophosphamide; ASCO, American Society of Clinical
Oncology;DEX, dexamethasone;DRA, dopamine receptor antagonist; ESMO,European Society forMedicalOncology;MASCC,Multinational Association
of Supportive Care in Cancer; MEC, moderately emetogenic chemotherapy; NCCN, National Comprehensive Cancer Network; NK1 RA, neurokinin-1
receptor antagonist; PPI, proton pump inhibitor.
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