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Abstract
Purpose This review summarizes the recommendations for
the prophylaxis of acute and delayed nausea and vomiting
induced bymultiple-day chemotherapy, high-dose chemother-
apy, and breakthrough nausea and vomiting as agreed at the
MASCC/ESMO Antiemetic Guidelines update meeting in
Copenhagen in June 2015.
Methods A systematic literature search using PubMed from
January 01, 2009 through January 06, 2015 with a restriction
to papers in English was conducted.
Results There were three phase III randomized trials in pa-
tients undergoing high-dose chemotherapy and stem cell
transplant and eight single arm non-randomized clinical stud-
ies (single in patients undergoing transplantation and one in
patients receiving multiple-day chemotherapy treatment). We
used a total of two randomized clinical trials in this guideline
update. For patients receiving treatment for breakthrough
chemotherapy-induced nausea and vomiting, a phase III ran-
domized trial investigating the use of olanzapine versus
metoclopramide in patients receiving highly emetogenic

chemotherapy and a second single arm study looking at the
effectiveness of olanzapine were identified.
Conclusions It was concluded that for patients receiving high-
dose chemotherapywith stem cell transplant, a combination of
a 5-HT3 receptor antagonist with dexamethasone and
aprepitant (125 mg orally on day 1 and 80 mg orally on days
2 to 4) is recommended before chemotherapy.

For patients undergoing multiple-day chemotherapy-in-
duced nausea and vomiting, a 5-HT3 receptor antagonist, dexa-
methasone, and aprepitant, are recommended before chemo-
therapy for the prophylaxis of acute emesis and delayed emesis.

For patients experiencing breakthrough nausea and
vomiting, the available evidence suggests the use of 10 mg
oral olanzapine, daily for 3 days. Mild to moderate sedation in
this patient population (especially elderly patients) is a poten-
tial problem with this agent.

Keywords CINV .Multiple-day chemotherapy . High-dose
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Introduction

An international expert committee was convened during the
2015 Multinational Association of Supportive Care in Cancer
(MASCC) meeting to develop consensus statements on vari-
ous issues involving chemotherapy-induced nausea and
vomiting (CINV). This paper is an update of the recommen-
dations published after the last MASCC/ESMO conference in
2009 [1] and will describe the deliberations concerning multi-
day chemotherapy, high-dose chemotherapy, and break-
through CINV.
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Methods

A PubMed systematic literature search was carried out for
papers published between January 1, 2009 and January 06,
2015. A number of searches were made for high-dose chemo-
therapy and stem cell transplantation, multiple-day chemother-
apy, and breakthrough nausea and vomiting. The first search
consisted of (Bhigh-dose chemotherapy^ or Bmultiple-day
chemotherapy^ or Bstem cell transplantation^) and (emesis
or CINV or Bchemotherapy-induced nausea and vomiting^
or nausea) and prophylaxis. The keywords included were
(high dose chemotherapy or multiple-day chemotherapy) and
(emesis or CINV or chemotherapy-induced nausea and
vomiting or nausea). A second search was done using the
key words: (ondansetron OR granisetron OR dolasetron OR
tropisetron, OR palonosetron OR ramosetron OR azasetron or
metoclopramide OR domperidone OR metopimazine OR
prochlorperazine OR olanzapine OR aprepitant OR
fosaprepitant OR netupitant OR rolapitant OR casopitant)
and (Bhigh dose chemotherapy^ or Bmultiple-day
chemotherapy^). A third search was done using the keywords
prophylaxis and nausea and vomiting and stem cell transplant.
The first search resulted in 52 Bhits^, the second in 25 hits, and
the third in 34 hits with a total of 111 references. The search
was filtered to Bclinical trials^. A total of 40 references was
identified.We used a total of 12Clinical Trials in this guideline
update. There are three phase III randomized trials in patients
undergoing high-dose chemotherapy and stem cell transplant
and eight single arm non-randomized clinical studies (seven in
patients undergoing transplantation and one in patients receiv-
ing multiple-day chemotherapy treatment) [1–13].

A separate search was conducted to identify studies
looking at chemotherapy-induced nausea and vomiting for
germ cell tumor patients undergoing treatment with
multiple-day cisplatin-based chemotherapy. In this search,
three studies were identified (one phase III study and two
single arm studies) [14–16].

A separate search was conducted for breakthrough nausea
and vomiting using the following keywords: (ondansetron OR
granisetron OR dolasetron OR tropisetron, OR palonosetron
OR ramosetron OR azasetron or metoclopramide OR
domperidone OR metopimazine OR prochlorperazine OR
olanzapine OR aprepitant OR fosaprepitant OR netupitant
OR rolapitant OR casopitant) and Bbreakthrough nausea^ or
Bbreakthrough vomiting^. The first search resulted in seven
hits. The search was filtered to clinical trials. A total of three
references were identified [17–19]. We used a total of two
clinical trials and one systematic review in this guideline up-
date. There was a phase III randomized trial investigating the
use of olanzapine versus metoclopramide for the treatment of
breakthrough chemotherapy-induced nausea and vomiting in
patients receiving highly emetogenic chemotherapy and a sin-
gle arm looking at the effectiveness of olanzapine for the

treatment of breakthrough chemotherapy-induced nausea and
vomiting. A recent systematic review was also included [20].

Results

High-dose chemotherapy

The cause of CINV in patients treated with high-dose chemo-
therapy with stem cell support is multifactorial. Contributing
causes include the use of prophylactic antibiotics and narcotic
analgesics prescribed for concurrent mucositis management.
An additional confounding factor is the use of total-body irra-
diation. The natural history of CINV in patients undergoing
high-dose chemotherapy and stem cell transplantation is un-
known. Most patients undergoing high-dose chemotherapy
with stem cell support have experienced emesis with prior
chemotherapy or irradiation.

Until recently, only phase II studies of a 5-HT3 receptor
antagonist alone or combined with dexamethasone were pub-
lished in the antiemetic literature for patients undergoing high-
dose chemotherapy with stem cell support. Interpretation of
phase II studies is problematic due to the multifactorial nature
of CINV in this patient population. A cross comparison of
phase II trials is challenging due to the various chemotherapy
regimens, duration of high-dose chemotherapy, different pa-
tient populations, and tumor types included in these studies.
These trials are also underpowered with a small number of
patients, and clinical end points are different compared to
the standard phase III antiemetic trials, making study compar-
ison as well as interpretation very difficult. In recent years,
phase III studies have been published regarding the use of
modern three-drug antiemetic prophylaxis for patients under-
going high-dose chemotherapy and stem cell support. A
double-blind phase III study randomized 181 patients (179
eligible) to ondansetron and dexamethasone with or without
aprepitant given on each day of the high-dose preparative
regimen. The study showed a significant reduction in emesis
without increasing toxicity or use of rescue medication in
patients receiving aprepitant. The CR rate was 82 % with the
aprepitant arm versus 66 % (p < 0.001). However, there was
no effect in the overall visual analog scale (VAS) for nausea
[7]. Another study assessing aprepitant, palonosetron, and
dexamethasone demonstrated that the combination was safe
and efficacious for the prophylaxis of nausea and emesis in
patients receiving high-dose BEAM (carmustine, etoposide,
cytarabine, melphalan) prior to hematopoietic SCT [9]. In a
study, aprepitant did not modify the pharmacokinetics of high-
dose melphalan used as conditioning therapy before stem cell
transplantation in patients with multiple myeloma [21]).

The efficacy of aprepitant in patients with multiple myelo-
ma undergoing high-dose chemotherapy with autologous
stem cell transplant was investigated in phase II and phase
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III clinical studies [3, 4]. In the phase III study, patients with
multiple myeloma were randomized to receive either
aprepitant administered at a dose of 125 mg orally on day 1
and 80mg orally on days 2 to 4, granisetron (given at a dose of
2 mg orally on days 1 to 4), and dexamethasone (given at a
dose of 4 mg orally on day 1 and 2mg orally on days 2 to 3) or
matching placebo, granisetron at the same dose as in the in-
vestigational arm and dexamethasone at a dose of 8 mg orally
on day 1 and 4 mg orally on days 2 to 3. The high-dose
chemotherapy regimen consisted of melphalan at a dose of
100 mg/m2 administered intravenously on days 1 to 2. The
autologous stem cell transplant was performed on day 4. The
primary end point was a complete response, defined as no
emesis and no rescue therapy within 120 h of melphalan ad-
ministration. A total of 362 patients were available for the
efficacy analysis, with 181 in each treatment arm. The CR rate
was significantly higher in the aprepitant arm compared to the
control group (58 vs. 41 %; 95 % CI, 1.23 to 3.00; p = .0042).
Absence of major nausea (94 vs. 88 %; 95 % CI, 1.09 to 5.15;
p = .026) and emesis (78 vs. 65 %; 95 % CI, 1.25 to 3.18;
p = .0036) within 120 h was significantly improved by
aprepitant. The total mean Functional Living Index-Emesis
(FLIE) score (±standard deviation) was 114 ± 18 for
aprepitant and 106 ± 26 for placebo (p < .001) [3]. Svanberg
and Birgegård randomized 96 patients to the 5-HT3 receptor
antagonist, tropisetron, and dexamethasone with or without
aprepitant for 7 days following HDCT and autologous SCT
[2]. Thirty-eight patients in the triple therapy regimen had no
vomiting compared to 16 patients in the control group, and
this difference was statistically significant (p = 0.001). The
authors found no significant differences with regard to nausea
or use of antiemetic rescue medication between the two
groups. The investigators concluded that the use of aprepitant
for 7 days following HDCT and autologous SCT improved
control of vomiting in these patients [2].

In summary, the control of nausea and vomiting with high-
dose chemotherapy and stem cell transplantation remains a
challenge. However, new phase III data supports the addition
of aprepitant to a 5-HT3 receptor antagonist and dexametha-
sone in the management of these patients.

CINV for high-dose chemotherapy and stem cell
transplantation new guideline

The addition of aprepitant to a 5-HT3 receptor antagonist and
dexamethasone in the management of these patients is recom-
mended (see Table 1).

Multiple-day chemotherapy

Multiple-day chemotherapy studies, in the present and the past,
have included drugs such as dactinomycin, dacarbazine, and
ifosfamide. However, as with prior consensus statements

[1–20, 22], guidelines are possible only with multiple-day cis-
platin in patients with germ cell tumors. Guideline updates that
provide no new evidence from previous publications do not
require any substantive change [23]. Previous multiple-day
chemotherapy studies were incorporated in this review as well
as newly published data, including a phase III study [14].

Ondansetron, the first 5-HT3 receptor antagonist, dra-
matically improved results preventing CINV induced by
multiple-day cisplatin, etoposide, and bleomycin (PEB)
for testicular cancer [24]. An older study utilizing
prochlorperazine demonstrated that on day 1 of a 5-day
course of cisplatin, patients experienced a median of 10
emetic episodes [25]. The most severe CINV is seen on
days 3–5 as well as delayed CINV days 6–8. The first
phase II study with single-agent ondansetron in 35 pa-
tients demonstrated that 77 % had no emesis on day 1,
and 51 % had two or fewer episodes during the duration
of chemotherapy [24]. Subsequent phase III studies doc-
umented the value of adding dexamethasone [26] or
metopimazine [27]. Thus, the previous MASCC guide-
lines stated that Bpatients receiving multiple-day cisplatin
should be given a 5-HT3 receptor antagonist plus dexa-
methasone for acute nausea and vomiting and dexameth-
asone for delayed nausea and vomiting B[1]. The optimal
duration of dexamethasone is unknown. Some prefer to
use 20 mg on days 1 and 2, no dexamethasone days 3–
5, and then 4 mg orally twice daily, days 6–8 (for delayed
CINV), whereas others have incorporated dexamethasone
for eight consecutive days. Acute and chronic toxicity
with dexamethasone includes hiccups, insomnia, hyper-
glycemia, gastroesophageal reflux disease, agitation, and
acne [28]. A greater concern is the potential for late tox-
icity. Four of 47 patients (9 %) receiving multiple-day
cisplatin for metastatic testicular cancer developed avas-
cular necrosis of the hip [29].

The optimal 5-HT3 receptor antagonist is also unknown,
due to a lack of randomized comparative studies. One option
is to use palonosetron 0.25 mg IVon days 1, 3, and 5 [30].

Aprepitant is the first neurokinin (NK)1 receptor antagonist
to be utilized for CINV. In the Hoosier Oncology Group, a
phase III study was conducted with a 5-HT3 receptor antago-
nist plus dexamethasone plus either aprepitant (125mg on day
3 and 80 mg days 4–7) or placebo in a randomized, double-
blind placebo-controlled study in 69 patients. The CR rate was
42 versus 13 % (p < 0.001) favoring aprepitant. Forty-seven
percent had at least one emetic episode with the placebo arm
versus 16 % with aprepitant (p < 0.001). Patients served as
their own control in this double-blinded cross-over study.
Thirty-eight patients preferred the aprepitant cycle and 11 pla-
cebo (p < 0.001). The VAS for nausea was better, but not
significantly superior with the aprepitant arm [14].
Confirmatory supportive evidence with aprepitant was seen
in phase II trials conducted in Australia [15] and Japan [16].
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Multiple-day cisplatin chemotherapy new guidelines

Patients receiving multiple-day cisplatin should receive a 5-
HT3 receptor antagonist, dexamethasone, and aprepitant for
acute nausea and vomiting and dexamethasone for delayed
nausea and vomiting. Some prefer to use aprepitant in both
acute and delayed nausea and vomiting (aprepitant days 3–7
during a day 1–5 chemotherapy regimen) (see Table 1).

Breakthrough nausea and vomiting

Drugs used to treat CINV should be administered prior to
starting chemotherapy to attempt to prevent or mitigate nausea
and emesis. Breakthrough nausea and vomiting is defined as
nausea and vomiting during chemotherapy in spite of prophy-
laxis with guideline-directed antiemetics. Several decades
ago, chemotherapy-induced emesis was the major concern
for patients, family members, and practitioners. The definition
of complete remission, in most older and recent studies, is
defined as no emetic episodes and no use of rescue medica-
tion. Some studies separately incorporate a VAS with ratings
of zero (no nausea) to 100-mm worse possible nausea) in an
attempt to assess nausea. Today, nausea, during chemotherapy
and for several subsequent days, rather than emesis, is the
most prevalent problem. Furthermore, VAS merely provides
a qualitative assessment of nausea and fails to take into ac-
count the duration of nausea.

Clinicians should be aware that persistent nausea and
vomiting might be due to causes other than chemotherapy.
CNS metastases, azotemia, hepatic metastases, hypercalce-
mia, gastrointestinal outlet obstruction, or narcotic analgesics
can be confounding factors.

Treatment of breakthrough CINV

Olanzapine is one of the few agents evaluated in randomized
studies. Navari et al. published data on 276 patients treated

with highly emetogenic chemotherapy [17]. All patients re-
ceived prophylaxis with palonosetron 0.25 mg intravenously
(IV) plus fosaprepitant 150 mg IVand dexamethasone 12 mg
IV day 1 and 8 mg orally days 2–4. Breakthrough nausea and
vomiting were observed in 108 evaluable patients who were
then randomized to either olanzapine 10 mg orally for 3 days
versus a low dose ofmetoclopramide, 10mg orally three times
daily for 3 days. This reduced dosage has not been demon-
strated to be effective. However, the European Medicine
Agencymandated this lowered dosage to lessen neurotoxicity.
Patients were monitored for 72 h after randomization to assess
effectiveness in the treatment of breakthrough CINV. Thirty-
nine of 56 (70 %) on olanzapine versus 16 of 52 (31 %) on
metoclopramide experienced no further emesis during the
72-h observation period (p < 0.01). Furthermore, 68 % had
no nausea with olanzapine compared with 23 % with
metoclopramide (p < 0.01). Olanzapine was associated with
mild to moderate sedation [17]. Supportive phase II data was
published by Chanthawong et al. [18] as well as a systematic
review by Hocking et al. [20].

Breakthrough CINV new guideline

A different class of antiemetic agent from the agents used for
prophylaxis is recommended. The available evidence for
breakthrough nausea and vomiting suggests the use of
10 mg oral olanzapine daily for 3 days. The mild to moderate
sedation in this patient population, especially elderly patients,
is a potential problem with olanzapine (see Table 1).

Conclusions

Only a few studies have been published on the prophylaxis of
acute and delayed nausea and vomiting induced by high-dose
chemotherapy, multiple-day chemotherapy, and breakthrough
nausea and vomiting since the 2009 consensus conference.

Table 1 Prevention of nausea and vomiting following multiple-day chemotherapy, high-dose chemotherapy, and breakthrough nausea and vomiting

Chemotherapy Recommendations MASCC level of scientific
confidence/level of consensus

ESMO level of evidence/
grade of recommendation

Old New

Multiple-day cisplatin chemotherapy

Acute 5-HT3 + Dex 5-HT3 + Dex + Apr Moderate/moderate II/B
Delayed Dex Dex + Apra

Breakthrough None Olanzapineb Moderate/moderate II/B

High-dose chemotherapy for stem
cell transplant

5-HT3 + Dex 5-HT3 + Dex + Apr High/high I/A

Dex dexamethasone, Apr aprepitant
a Some prefer to use aprepitant in both acute and delayed nausea and vomiting
bMild to moderate sedation especially in elderly patients is a potential problem with olanzapine
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Major advances occurred in the last 5 years regarding the
management of these patients. Aprepitant is now recommend-
ed for the prophylaxis of acute and delayed nausea and
vomiting in patients undergoing both high-dose chemothera-
py with stem cell transplant and multiple-day chemotherapy.
Olanzapine is now incorporated in the treatment of break-
through nausea and vomiting. While prophylaxis of vomiting
is fairly well managed; nausea remains an unmet medical
need. Future studies should concentrate on improving nausea
control in these three patient subsets. Randomized trials incor-
porating olanzapine are indicated looking at nausea as the
primary end point.
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