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Abstract
Purpose The purpose of this review is to update the MASCC
(Multinational Association of Supportive Care in Cancer)
guidelines for controlling nausea and vomiting with chemo-
therapy of low or minimal emetic potential.
Methods The antiemetic study group of MASCC met in
Copenhagen in 2015 to review the MASCC antiemetic guide-
lines. A subgroup performed a systematic literature review on
antiemetics for low emetogenic chemotherapy (LEC) and che-
motherapy ofminimal emetic potential and the chair presented
the update recommendation to the whole group for discussion.
They then voted with an aim of achieving 67 % or greater
consensus.
Results For patients receiving low emetogenic chemotherapy,
a single antiemetic such as dexamethasone, a 5HT3 receptor

antagonist, or a dopamine receptor antagonist may be consid-
ered for prophylaxis of acute emesis. For patients receiving
chemotherapy of minimal emetogenicity, no antiemetic
should be routinely administered. If patients vomit, they
should be treated as for chemotherapy of low emetic potential.
No antiemetic should be administered for prevention of de-
layed nausea and vomiting induced by low or minimally
emetogenic chemotherapy.
Conclusions More research is needed to determine the inci-
dence of emesis, particularly delayed emesis, in the LEC
group. Prospective studies are required to evaluate antiemetic
strategies. The risk of emesis within LEC may be more accu-
rately determined by adding the patient risk factors for emesis
to those of the chemotherapy drugs. Improved strategies for
promoting adherence to guidelines are required.
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Introduction

The proportion of patients expected to experience nausea and
vomiting if they received no antiemetic prior to treatment with
anticancer drugs is the basis for characterising their emetic
potential. Drugs of low emetic potential are those where the
risk of emesis lies between 10 and 30 %. With drugs of min-
imal emetic potential the risk is <10% [1, 2]. The dose, sched-
ule, and route of administration will all impact on the
emetogenicity of the agent.

Many of the newer targeted therapies fit into the category
of agents of low or minimal emetic potential, necessitating
regular updates to the classification [3]. Often there is a lack
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of data to accurately classify them and rarely are there trials
specifically to document the emetic toxicity of a drug.

Nausea and vomiting in patients receiving drugs of low or
minimal emetic potential may be due to causes other than the
chemotherapy, such as gastritis, peptic ulceration, bowel ob-
struction, or metabolic abnormalities which should be exclud-
ed from history and examination.

Methods

Committees were formed to work on each section of the
guideline prior to a meeting in June 2015 in Copenhagen. A
systematic review of the literature was performed.

In Copenhagen, each committee chair presented the find-
ings of that committee to the entire MASCC antiemetic group
and included the suggested rating of the level of evidence/
confidence of the guideline. After the discussion, the group
voted on the changes suggested. For consensus, 67% or great-
er agreement was required. To change a guideline, well-
conducted trials with appropriate comparators representing
best practice were required to show at least a 10 % difference
to the previous recommendation.

Results

The results of the systematic review:
For updating the antiemetic guidelines, a search of

antiemetics/chemotherapy-induced guidelines included pa-
pers published from 6/2009 to 5/2015. The electronic data-
bases of MEDLINE (via Pub med) and CENTRAL yielded
667 records. Five of them were focused on nausea and
vomiting and chemotherapy of low or minimal emetic poten-
tial, including the MASCC guideline recommendations from
2011. Additionally, and in cooperation with Committee I, the
new agents proposed as of low and minimal emetogenic risk
were scanned.

A well-established drug such as trastuzumab has had its
emetic potential initially determined in early phase trials [4].
A subsequent study specifically explored the gastrointestinal
toxicity of trastuzumab and suggested that nausea and
vomiting occurred in <10 % [5].

Pembrolizumab, one of the more recent targeted therapies,
although originally classed as of minimal emetic potential is
reported in its product information from early studies to be
associated with up to 30% nausea and 16% vomiting, but in a
later study in melanoma, vomiting was reported as 11.2 %
which would make it of low emetic potential but more data
is needed [6, 7].

Many oral chemotherapy drugs have a paucity of data
about their emetogenicity. An exception is oral etoposide,
when used for refractory testicular cancer, which showed it

to be low emetogenic chemotherapy, LEC [8]. It is interesting
to note that although it was of low and not minimal emetic
potential, the authors did not recommend prophylactic anti-
emetics as the potential for emesis was at the lower end of the
range, around 11 %. Only 2 of 16 patients subsequently re-
quired antiemetics.

There is often less evidence about the ideal antiemetic pro-
phylaxis for chemotherapy of low emetic potential [9].
Guidelines to date have been written with high levels of expert
consensus but low levels of evidence. The recommendations
for LEC have been to use single agents. The ASCO
(American Society of Clinical Oncology) guidelines recom-
mend using single agent steroids, most commonly dexameth-
asone [10]. The NCCN (National Comprehensive Cancer
Network) suggests that single agents could include dexameth-
asone, metoclopramide, or prochlorperazine [11]. A potential
drawback of using dexamethasone is its side effects and it is
contraindicated with some agents such as ipilimumab. More
studied in moderately emetogenic chemotherapy (MEC), side
effects include insomnia, agitation, depression gastrointestinal
symptom dyspepsia, hyperglycaemia, hypertension, and
rashes [12, 13]. Appetite stimulation and weight gain may
be an advantage in some cases but can also be problematic.
It is also unclear what the optimal dose is. The guidelines
differ, but in MEC, 8 mg dexamethasone has been found to
be effective and has acceptable toxicity [13].

Adding a second agent in LEC may improve outcomes.
Costa et al., in reviewing the use of antiemetics to prevent
nausea and vomiting due to oral chemotherapy, included
domperidone and metoclopramide and suggested the possibil-
ity of adding lorazepam [14]. However, another study of
adding ondansetron to dexamethasone with the LEC, docetax-
el, was not able to demonstrate greater efficacy over the single
agent [15].

Since the last MASCC publication of guidelines for the
control of nausea and vomiting with chemotherapy of low or
minimal emetic potential, there has been a prospective cohort
study examining the efficacy of single agent granisetron when
used a primary prophylaxis with LEC [16]. In the study, pa-
tients could receive dexamethasone or metoclopramide before
MEC but one group received IV granisetron as well. There
was a higher complete response (no emesis and no use of
rescue antiemetics) rate in the acute phase (0–24 h after che-
motherapy) in the group who received granisetron but no dif-
ference in acute nausea or delayed (24–120 h after chemother-
apy) nausea and vomiting. This limited response calls into
question how cost effective 5HT3 receptor antagonists are
for LEC.

No guidelines have recommended routine antiemetic pro-
phylaxis against delayed emesis for LEC. However, Fabi et al.
report that after antiemetic prophylaxis 6 % of LEC patients
still have acute emesis but 22.8 % have delayed emesis [17].
Molassiotis et al. reported that a group of patients receiving
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LEC had increasing delayed emesis from cycle 1 to cycle 4,
the incidence increasing from 25 to 50 % [18]. Maybe choos-
ing dexamethasone or even metoclopramide as the single
agent may provide protection against delayed emesis, partic-
ularly when used on multiple days with oral chemotherapy.
Palonosetron, a longer acting 5-HT3 receptor antagonist is
indicated for the control of both acute and delayed emesis in
highly emetogenic chemotherapy (HEC) and MEC [19–21].
Schwartzberg et al. performed a retrospective analysis on pa-
tients receiving LEC and also noted that delayed nausea and
vomiting was the major contributor to overall nausea and
vomiting in patients receiving single day LEC. In MEC and
HEC, comparing those who had received palonosetron against
those who received other 5-HT3 receptor antagonists, there
were significantly lower nausea and vomiting rates after
palonosetron [22]. Palonosetron may have more impact on
delayed emesis.

Palonosetron has also proven effective in patients who had
incomplete control of nausea and vomiting, with at least mod-
erate nausea after a prior cycle of LEC. No vomiting occurred
in 91.2 % in the acute phase and 79.4 % of patients during
delayed phase, with no nausea in 73.5 and 52.9 %, respective-
ly [23]. It would be desirable to follow these results with a
randomised study of using palonosetron as a single agent prior
to LEC. It is noted that as withMEC and HEC nausea is not as
well controlled in LEC as vomiting.

Olanzapine has not been trialed in LEC but has shown
promise as an alternative to NK1 RA’s in combination anti-
emetic regimens [24].

The lack of definitive studies on the emetogenicity of some
drugs classified as LEC and the paucity of prospective use of
antiemetic studies in this group results in guidelines that are
more consensus than evidence-based and indicates the need
for more research in this group.

Recommendations

Prevention of acute nausea and vomiting in patients
receiving low emetogenic chemotherapy

A single antiemetic agent, such as dexamethasone, a 5-HT3
receptor antagonist, or a dopamine receptor antagonist, such
as metoclopramide, may be considered for prophylaxis in pa-
tients receiving chemotherapy of low emetic risk*.

MASCC Level of Confidence: Low
MASCC Level of Consensus: Moderate
ESMO Level of Evidence: II
ESMO Grade of Recommendation: B

*Dexamethasone can be used except if contraindicated,
e.g., with agents such as ipilimumab.

Prevention of acute nausea and vomiting in patients
receiving minimally emetogenic chemotherapy*

No antiemetic should be routinely administered before che-
motherapy to patients without a history of nausea and
vomiting.

MASCC Level of Confidence: No Confidence Possible
MASCC Level of Consensus: High
ESMO Level of Evidence: IV
ESMO Grade of Recommendation: D

*While unusual at this emetic level, if a patient experiences
nausea or vomiting, it is advised that, with subsequent chemo-
therapy treatments, the regimen for the next higher emetic
level be given.

Prevention of delayed nausea and vomiting in patients
receiving low or minimally emetogenic chemotherapy*

No antiemetic should be administered for prevention of de-
layed nausea and vomiting induced by low or minimally
emetogenic chemotherapy.

MASCC Level of Confidence: No Confidence Possible
MASCC Level of Consensus: High
ESMO Level of Evidence: IV
ESMO Grade of Recommendation: D

*While unusual at this emetic level, if a patient experiences
nausea or vomiting, it is advised that, with subsequent chemo-
therapy treatments, the regimen for the next higher emetic
level be given.

Discussion

The major change in the LEC guidelines from that published
in 2010, is a softening of the guideline for recommending a
single agent antiemetic for agents of low emetic potential
from, Bis suggested^ to Bmay be considered.^ The reason is
not only the lack of evidence but also that LEC spans from
chemotherapy with a 10 to 30 % risk of causing emesis. The
need for prophylactic antiemetics is likely to be vastly differ-
ent at the upper end of that range compared to the lower. Also,
the choice of antiemetic may depend on the anticancer drugs,
since drugs such as the taxanes are given with a premedication
of dexamethasone, and also, dexamethasone is contraindi-
cated with agents such as ipilimumab where it would abrogate
the therapeutic effects of the CTLA-4 antibody.

Could we better predict the likelihood of nausea and
vomiting?We could add patient-related factors which contrib-
ute to the risk of nausea and vomiting [25]. We have known
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that younger patients have more emesis than older and that
females have more nausea and vomiting than males [26].
People with a history of high alcohol intake are less likely to
vomit than those with a low intake [27]. A past history of
vomiting due to motion sickness or morning sickness with
pregnancy makes it more likely that there will be vomiting
post chemotherapy [26, 28]. Likewise vomiting with previous
chemotherapy increases the risk of vomiting with subsequent
chemotherapy, but even the expectation of nausea is associat-
ed with experiencing nausea post chemotherapy [29]. If we
added these factors to the known emetic potential of the che-
motherapy, we should have a more accurate assessment of the
risk of nausea and vomiting prior to chemotherapy. However,
to date there is not a validated model to predict the emetic
potential of chemotherapy when adding patient factors to in-
trinsic chemotherapy risk.

Even when guidelines are based on high levels of evidence,
there is no guarantee that they will be translated into clinical
practice, despite the fact that adherence to guidelines has been
shown to result in better antiemetic outcomes [25, 30]. Recent
studies of antiemetic use in SE Asia show variable patterns of
adherence to guidelines, reflecting the situation in Europe
[31]. The uptake of guidelines is a subject for further research
in its own right. A recent pilot study explored the creation of
education modules with guidelines so their content can be the
subject of continuing education programs [32].

In revising the guidelines for LEC, it is apparent that further
research is needed in to using multiple risk factors to deter-
mine the emetic potential of low and minimally emetic drugs.
We need to more precisely define the incidence of emesis for
new drugs, particularly in the delayed phase, to refine who
needs prophylactic antiemetics and then perform prospective
antiemetic studies.
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