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Chemotherapy-induced nausea and vomiting (chemotherapy-
induced emesis) is a common treatment-related side effect that has a detri-
mental effect on the quality of life of patients with cancer and may lead to 

dose reductions in or discontinuation of chemotherapy. The development of new 
antiemetic agents has dramatically changed the landscape of chemotherapy-induced 
emesis. In the 1970s, prolonged hospital stays for nausea after chemotherapy were 
common practice.1 In 1979, a randomized trial involving patients with cancer 
showed that the overall incidence of chemotherapy-induced emesis was approxi-
mately 83%.2 Two decades later, with newly available antiemetics, an observa-
tional study reported incidences of acute nausea and vomiting of 35% and 13%, 
respectively, among patients receiving highly and moderately emetogenic chemo-
therapy.3 Currently, adherence to antiemetic guidelines provides effective relief 
from chemotherapy-induced emesis,4-6 and patients rapidly return to normal daily 
activities after treatment.7,8 As a result, the quality of life of patients with cancer 
has improved, and better control of chemotherapy-induced emesis may help avoid 
reductions in and discontinuation of chemotherapy. These major advances have 
been recognized in a worldwide online survey conducted by the American Society 
of Clinical Oncology (ASCO) in 2014, in which antiemetics were voted by physi-
cians, patients, and the public as one of the “Top 5 Advances in 50 Years of Mod-
ern Oncology.”9 In this review, we provide background information and the history 
of the major landmarks in prophylaxis for chemotherapy-induced emesis in adult 
patients, describe current clinical practices and challenges, and discuss potential 
approaches to addressing the remaining gaps in the understanding and prevention 
of chemotherapy-induced emesis.

The B a sis  of Chemo ther a py-Induced Nause a  
a nd Vomi ting

Chemotherapy-induced emesis is classified into five categories, depending on 
when it starts in relation to the course of chemotherapy and on what the patients’ 
previous responses to prophylaxis have been (Table 1).10-14 Advances during the past 
three decades have helped to elucidate some of the mechanisms by which chemo-
therapeutic agents induce nausea and vomiting. Several neurotransmitters, includ-
ing dopamine, serotonin, and substance P, have been identified as important 
mediators of chemotherapy-induced emesis.15 The current understanding is that 
receptors for these neurotransmitters, and possibly other, yet-unrecognized recep-
tors, are involved in the pathophysiological mechanisms of chemotherapy-induced 
emesis1 (Fig. 1).

Chemotherapeutic drugs can cause nausea and vomiting by activating neu-
rotransmitter receptors that are present in the area postrema of the brain. Recep-
tors are also found in the terminal ends of the vagal afferents near the enterochro-
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maffin cells in the intestine15; afferent fibers 
transmit the stimuli to the brainstem, which 
processes the emetic reflex and sends efferent 
signals to organs and tissues to induce vomit-
ing.15 Current knowledge suggests that the emet-
ic response to chemotherapy can occur through 
a peripheral pathway and a central pathway.15,16

The peripheral pathway, which is activated with-
in 24 hours after initiation of chemotherapy, is 
associated primarily with acute chemotherapy-
induced emesis (occurring 0 to 24 hours after 
chemotherapy) (Table 1).10-14 Antineoplastic agents 

induce enterochromaffin cells to release seroto-
nin, which then activates the 5-hydroxytrypta-
mine type 3 (5-HT3) receptors in the vagal af-
ferents that transmit the stimulus to the brain.15

The central pathway, located primarily in the 
brain, is activated after the first 24 hours after 
chemotherapy and is associated mainly with 
delayed chemotherapy-induced emesis (occurring 
25 to 120 hours after chemotherapy) (Table 1),10-14

although it can also induce acute chemotherapy-
induced emesis.15 Substance P is the principal 
neurotransmitter that activates neurokinin-1 

Figure 1. Pathophysiological Aspects of Chemotherapy-Induced Nausea and Vomiting.

5-HT3 denotes 5-hydroxytryptamine type 3, and NK1 neurokinin-1.
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(NK1) receptors in the central nervous system. 
A 5-HT3–NK1 receptor crosstalk has been sug-
gested, by which the activation of one receptor by 
its ligand can potentiate the effects of the signal-
ing pathway of the other receptor, but the exact 
mechanism is unknown.1,16 Most drugs used as 
prophylaxis for chemotherapy-induced emesis 
belong to the classes of dopamine, 5-HT3, and 
NK1 receptor antagonists. Several agents, such 
as cisplatin, carboplatin, cyclophosphamide, and 
doxorubicin, can induce both acute and delayed 
chemotherapy-induced emesis.11 For example, cis-
platin has biphasic activity, causing an initial 
emetic peak within the first 24 hours followed 
by a delayed emetic period that peaks 48 to 72 
hours after administration.17

Chemotherapy-induced nausea and vomiting is 
also associated with operant conditioning, such 
that unrelated stimuli may induce the symptoms. 
Environmental cues (such as certain odors, the 
elevator to the clinic, or meeting the chemo-
therapy nurse in a grocery store) can elicit the 
nausea even years after treatment. The mecha-
nism of this conditioning has not been well 
studied.

The emetogenic potential of each chemo-
therapeutic agent is the main determinant of 
the likelihood of chemotherapy-induced emesis. 

In 2004, a four-level classification of antineo-
plastic agents was established (Table 2), which 
included four categories that were based on the 
percentage of patients with acute emesis caused 
by single agents in the absence of antiemetic 
prophylaxis.18 Separate classifications have been 
established for intravenous and oral antineoplas-
tic agents (oral agents are usually given daily 
and over longer periods). This classification has 
some limitations: categorical data on the intrin-
sic emetogenic risk are available for few agents, 
the classification underestimates the risk of de-
layed emesis and of acute and delayed nausea, 
and the classification does not address the emeto-
genic potential of combination regimens, which 
is usually determined by the most emetic agent 
in the combination (e.g., recently, the anthracy-
cline and cyclophosphamide regimen has been 
classified as highly emetogenic6,11 or as a sepa-
rate category19 in different international guide-
lines). Despite these limitations, this classifica-
tion system represented an important advance, 
enabling antiemetic regimens to be tailored and 
refined.

Fif t y Y e a r s of R ese a rch  
on Chemo ther a py-Induced 

Nause a a nd Vomi ting

A chronologic overview of key antiemetic regis-
tration studies, Food and Drug Administration 
(FDA) approvals, centralized European Medi-
cines Agency (EMA) approvals, and guideline 
evolution is shown in Figure 2.20-33 Cancer treat-
ment with chemotherapy began shortly after the 
Second World War, when highly emetogenic ni-
trogen mustard10 was used to treat patients with 
lymphoma.34 The marked efficacy of this agent 
set the stage for the development of alkylating 
agents, such as chlorambucil and cyclophospha-

Level
Emetogenic Potential 

(% of Patients with Emesis)

1 Minimal (0 to <10%)

2 Low (10 to 30%)

3 Moderate (>30 to 90%)

4 High (>90%)

Table 2. Levels of Emetogenic Potential of Chemotherapeutic 
Agents.

Classification Definition

Acute Occurring within the first 24 hours after initiation of chemotherapy10; generally peaks after  
5 to 6 hours11

Delayed Occurring from 24 hours to several days (days 2 to 5) after chemotherapy12

Breakthrough Occurring despite appropriate prophylactic treatment13

Anticipatory Occurring before a treatment as a conditioned response to the occurrence of chemotherapy-
induced nausea and vomiting in previous cycles14

Refractory Recurring in subsequent cycles of therapy, excluding anticipatory chemotherapy-induced 
nausea and vomiting13

Table 1. Classes of Chemotherapy-Induced Nausea and Vomiting.
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mide, and the discovery of glucocorticoids, 
methotrexate, and thiopurines, which were di-
rected mainly against hematologic neoplasms. 

In 1957, the fluoropyrimidine fluorouracil (also 
called 5-fluorouracil), the first compound that 
showed remarkable activity against solid tumors, 

Figure 2. Chronologic Overview of Key Drug Approval Studies, Food and Drug Administration (FDA) Approvals, and Guideline Development.

Information in the figure is derived from multiple sources.20-33 AC denotes anthracycline plus cyclophosphamide, ASCO American Society 
of Clinical Oncology, DEX dexamethasone, ESMO European Society for Medical Oncology, MASCC Multinational Association of Supportive 
Care in Cancer, NCCN National Comprehensive Care Network, NEPA netupitant and palonosetron, and RA receptor antagonist.
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was identified.34 During the 1960s, the concept 
of cure was introduced, which led to more ag-
gressive and toxic chemotherapy dosing and 
schedule approaches, as well as to the use of 
drug combinations. As a result, effective anti-
emetics became an area of high, unmet need.

Dopamine-Receptor Antagonists

Until the late 1970s, dopamine-receptor antago-
nists, such as metoclopramide, prochlorperazine, 
and haloperidol, formed the basis of antiemetic 
therapy.35 FDA approval in 1978 of the highly 
emetogenic compound cisplatin18 dramatically in-
creased the incidence of chemotherapy-induced 
emesis, especially acute emesis10, and the effec-
tiveness of low-dose metoclopramide among pa-
tients treated with cisplatin was not better than 
that of placebo.36 The increasing use of cisplatin 
also led to research that concentrated on the 
prevention of emesis associated with high-dose 
cisplatin-based therapy; most clinical trials fo-
cused on efficacy at reducing the number of 
emetic episodes (vomiting or retching) during 
the acute phase (0 to 24 hours after chemother-
apy) as the primary end point. In the 1980s, 
metoclopramide at high doses proved to be ef-
fective at reducing the frequency of vomiting 
among patients treated with cisplatin.37,38 These 
results led to the implementation of high-dose 
metoclopramide combined with glucocorticoids, 
such as dexamethasone (recognized as an active 
antiemetic agent in 198139), as the clinical stan-
dard in the prevention of chemotherapy-induced 
emesis.1,35 Further appreciable benefits in the 
management of chemotherapy-induced emesis 
were not seen until serotonin (5-HT3) receptor 
antagonists were introduced in the early 1990s 
— a landmark in the treatment of acute chemo-
therapy-induced emesis.

First-Generation 5-HT3–Receptor Antagonists

In 1991, the first 5-HT3–receptor antagonist, 
ondansetron, was approved by the FDA for the 
treatment of chemotherapy-induced emesis and 
was immediately incorporated into routine oncol-
ogy practice. Ondansetron–dexamethasone was 
found to be superior to high-dose metoclo-
pramide–dexamethasone for protection from 
chemotherapy-induced emesis in patients receiv-
ing highly emetogenic chemotherapy40 and had a 
much better side-effect profile.41

In 1997, two additional 5-HT3–receptor an-
tagonists, granisetron and dolasetron, received 
FDA approval as prophylaxis for chemotherapy-
induced emesis. A study comparing granisetron 
with ondansetron as single agents in patients 
receiving highly emetogenic chemotherapy showed 
that the two agents had similar efficacy for the 
prevention of chemotherapy-induced emesis.42 In 
a second study, ondansetron and granisetron, 
both in combination with dexamethasone, had 
similar efficacy for the control of acute and de-
layed chemotherapy-induced emesis in patients 
who were treated with highly emetogenic chemo-
therapy.43 With regard to dolasetron, a single 
intravenous dose (1.8 or 2.4 mg per kilogram of 
body weight) had efficacy similar to that of a 
single intravenous dose (32 mg) of ondansetron 
in patients who were receiving highly emeto-
genic chemotherapy.25 Findings from a meta-
analysis indicated that ondansetron, granisetron, 
and dolasetron had similar clinical efficacy for 
the prevention of acute chemotherapy-induced 
emesis.44 Of note, intravenous dolasetron and 
the 32-mg intravenous dose of ondansetron are 
no longer indicated for the prevention of chemo-
therapy-induced emesis, because of an associated 
dose-dependent increase in the corrected QT 
(QTc) interval. Other 5-HT3–receptor antagonists, 
such as tropisetron, are also approved for use in 
many countries (but have not been approved by 
the FDA).44

In 1997, the first National Comprehensive 
Cancer Network (NCCN) antiemetic guidelines 
were published.45 Guidelines from the Multina-
tional Association of Supportive Care in Cancer 
(MASCC) followed in 1998.46 These guidelines 
recommended the use of 5-HT3–receptor antago-
nists for the prevention of acute and delayed 
emesis associated with both highly and moder-
ately emetogenic chemotherapy. No preference 
was given to any of the available 5-HT3–receptor 
antagonists. One year later, ASCO published its 
first guidelines for antiemetic therapy.47 In 2001, 
the European Society for Medical Oncology 
(ESMO) published its first antiemetic guide-
lines.48

The Second-Generation 5-HT3–Receptor 
Antagonist Palonosetron

In 2003, the treatment landscape was radically 
altered by the FDA approval of two new com-
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pounds: palonosetron and aprepitant.49 Palono-
setron is a 5-HT3–receptor antagonist that has a 
prolonged half-life, receptor binding affinity 
higher than that of other antiemetic agents, and 
positive cooperativity when binding to the 5-HT3 
receptor; this binding triggers 5-HT3–receptor 
internalization, leading to the inhibition of the 
5-HT3–NK1 receptor and of 5-HT3–NK1 receptor 
crosstalk.1,50 Because of these characteristics, 
palonosetron has increased efficacy in prevent-
ing both acute and delayed chemotherapy-in-
duced emesis and is referred to as a second-
generation 5HT3–receptor antagonist. Two large 
phase 3 trials involving patients treated with 
moderately emetogenic chemotherapy showed 
higher rates of prevention of chemotherapy- 
induced emesis with palonosetron than with 
ondansetron or dolasetron.27,28 Palonosetron 
was also found to be superior to granisetron 
(when each agent was combined with dexameth-
asone) for the prevention of chemotherapy- 
induced emesis in patients treated with highly or 
moderately emetogenic chemotherapy.51 A study 
involving patients receiving doxorubicin plus 
cyclophosphamide showed that treatment with 
palonosetron–dexamethasone on day 1 allowed 
the discontinuation of dexamethasone treat-
ment on the days after chemotherapy, without 
significantly affecting antiemetic control or pa-
tient function during a 5-day postchemotherapy 
period.52

NK1-Receptor Antagonists

Antagonists targeting NK1 receptors for sub-
stance P were recognized as promising therapeu-
tic agents for chemotherapy-induced emesis in 
the 1990s, but aprepitant, the first NK1-receptor 
antagonist to be approved, did not reach the 
market until 2003. When combined with dexa-
methasone and a 5-HT3–receptor antagonist, 
aprepitant was found to be effective at prevent-
ing chemotherapy-induced emesis in patients re-
ceiving highly emetogenic chemotherapy.49 Two 
trials that involved patients receiving highly 
emetogenic drugs showed significantly higher 
efficacy in the control of chemotherapy-induced 
emesis with the addition of oral aprepitant to 
ondansetron–dexamethasone than with ondan-
setron–dexamethasone alone.20,26 In 2008, fosa-
prepitant, a prodrug and intravenous form of 
aprepitant, was approved by the FDA on the ba-

sis of a phase 3 noninferiority trial.53 Patients 
receiving highly emetogenic drugs were admin-
istered ondansetron–dexamethasone plus either 
aprepitant at the approved 3-day oral schedule or 
a single intravenous dose of fosaprepitant. The 
trial showed similar efficacy with aprepitant and 
fosaprepitant.

Between 2013 and 2015, phase 2 and phase 3 
trials of two new NK1-receptor antagonists, netu-
pitant (administered as an oral fixed-dose combi-
nation of netupitant [300 mg] and palonosetron 
[0.50 mg] [NEPA]) and rolapitant, were com-
pleted and led to a substantial improvement in 
prophylaxis for chemotherapy-induced emesis, es-
pecially during the delayed phase (25 to 120 hours 
after chemotherapy).54 Netupitant has a half-life 
of 90 hours and high binding affinity, and like 
aprepitant, netupitant can also inhibit CYP3A4. 
A reduced dose of dexamethasone (CYP3A4 sub-
strate) should be administered with aprepitant 
and NEPA. NEPA–dexamethasone was found to 
be superior to palonosetron–dexamethasone for 
the prevention of chemotherapy- induced emesis 
in patients receiving highly emetogenic drugs29 
or the combination of doxorubicin plus cyclophos-
phamide,32 and the clinical efficacy was main-
tained over multiple chemotherapy cycles.32,33,55 
The FDA and the EMA approved NEPA for the 
prevention of chemotherapy-induced emesis in 
October 2014 and May 2015, respectively.

In September 2015, the FDA approved rolapi-
tant for the prevention of delayed chemotherapy-
induced emesis.56 In three phase 3 trials, the 
rates of chemotherapy-induced emesis after pro-
phylaxis with rolapitant combined with granis-
etron–dexamethasone were significantly lower 
than those associated with granisetron–dexa-
methasone alone in patients receiving moder-
ately or highly emetogenic chemotherapy.30,31 
Rolapitant has a half-life of approximately 180 
hours and is metabolized primarily by CYP3A4. 
It is a moderate inhibitor of CYP2D6 and an in-
hibitor of breast-cancer resistance protein and 
P-glycoprotein, and its concomitant use with 
substrates of these enzymes that have a narrow 
therapeutic index should be avoided.

Olanzapine

In 2014, olanzapine, an atypical antipsychotic 
agent that is indicated for the treatment of 
schizophrenia and bipolar disorder, was incor-
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porated into the NCCN antiemetic guidelines. 
Phase 2 studies showed that olanzapine, in com-
bination with a 5-HT3–receptor antagonist and 
dexamethasone, is effective at controlling both 
acute and delayed chemotherapy-induced emesis 
in patients who are being treated with highly or 
moderately emetogenic drugs.57 In a phase 3 trial, 
olanzapine was compared with aprepitant (both 
in combination with palonosetron–dexametha-
sone) in patients receiving cisplatin or doxorubi-
cin plus cyclophosphamide.58 The efficacy of 
olanzapine was similar to that of aprepitant for 
the control of chemotherapy-induced emesis in 
the acute phase (0 to 24 hours), the delayed phase 
(25 to 120 hours), and overall (0 to 120 hours). 
Notably, olanzapine was more effective for nausea 
control during the delayed phase. Olanzapine 
was also shown to be effective in the control of 
breakthrough chemotherapy-induced emesis in 
patients receiving moderately or highly emeto-
genic drugs.59

Additional Agents

Agents with other mechanisms of action, in-
cluding gabapentin60 and the synthetic canna-
binoids dronabinol61 and nabilone,62 have also 
been evaluated as prophylaxis for chemotherapy- 
induced emesis. Initial studies suggested a role 
for gabapentin in the control of chemotherapy-
induced emesis, especially during the delayed 
phase.60 However, in a recent phase 3 trial, gaba-
pentin provided no additional benefit over 
placebo in patients receiving highly emetogenic 
agents (ClinicalTrials.gov number, NCT00880191). 
Dronabinol was found to have efficacy similar to 
that of ondansetron for the prevention of chemo-
therapy-induced emesis in 61 patients receiving 
moderately or highly emetogenic agents,61 and 
nabilone was superior to prochlorperazine in 
patients receiving any type of chemotherapy.62 
These agents may have a role in the treatment of 
selected patients who do not have an adequate 
response to 5-HT3–receptor antagonists and 
NK1-receptor antagonists or in the prevention of 
anticipatory chemotherapy-induced emesis.62

As a result of the increases in the number of 
studies and consequent knowledge, international 
guidelines have been updated or revised almost 
every year since 2004 (Fig. 2).6,11,19-33 Other ad-
vances in the management of chemotherapy- 
induced emesis include the identification of 
patient-related characteristics that may increase 

the risk of chemotherapy-induced emesis, includ-
ing age (<55 years); female sex; a history of 
nausea or vomiting, anxiety, fatigue, or motion 
sickness; impaired quality of life; and no history 
of alcohol use.54,63-65 Independent factors that can 
lead to prolonged nausea or vomiting after treat-
ment have also been described, including meta-
bolic abnormalities, gastrointestinal irritation, 
increased intracranial pressure, and treatment 
with radiotherapy.66 Nevertheless, there is no con-
sensus in this area, and these risk factors are not 
used to suggest the appropriate antiemetic com-
bination in the guidelines.

W her e A r e W e?  Clinic a l  
R e a li t y T oda y

Antiemetic Guidelines

The guidelines on antiemetic therapy that have 
been developed by the various cancer societ-
ies6,11,19 show broad agreement on key principles, 
including that prophylaxis should be the pri-
mary goal of antiemetic therapy and should be 
implemented for groups of patients who have a 
10% or greater risk of chemotherapy-induced 
emesis; that the duration of prophylaxis should 
cover the entire risk period; that oral and intra-
venous administration routes have the same ef-
ficacy; and that the most effective antiemetic 
treatment is determined on the basis of chemo-
therapy emetogenicity, a patient’s history of 
chemotherapy-induced emesis, and additional 
patient-related factors.64

Table 3 summarizes the current international 
recommendations regarding antiemetic ther-
apy.6,11,19 The NCCN guidelines on antiemetic 
therapy have been developed on the basis of evi-
dence and the consensus of clinicians regarding 
their views of an acceptable treatment approach. 
The MASCC–ESMO and ASCO guidelines for 
antiemetic therapy are evidence-based. Overall, 
there is consistency among international guide-
lines, with only minor differences (Table 3).6,11,19 
All guidelines recommend the use of 5-HT3– 
receptor and NK1-receptor antagonists with 
dexamethasone for patients receiving highly 
emetogenic agents and anthracycline-based che-
motherapy regimens (palonosetron is preferred 
in the MASCC–ESMO guidelines for patients re-
ceiving treatment with anthracycline and cyclo-
phosphamide if the NK1-receptor antagonist is 
unavailable); for patients receiving moderately 
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emetogenic agents, 5-HT3–receptor antagonists 
(palonosetron is preferred in the MASCC–ESMO, 
ASCO, and NCCN guidelines) and dexametha-
sone are recommended. For chemotherapy with 
a low emetic risk, guidelines suggest a single 
antiemetic drug, such as dexamethasone or a 
5-HT3–receptor antagonist.

Refractory and Anticipatory Chemotherapy-
Induced Emesis

In patients with refractory chemotherapy-induced 
emesis, patient adherence to the recommended 
antiemetic regimen should be reevaluated, and a 
change in regimens should be considered. Fre-
quently, changes involve the addition of an agent 

Emetogenic Risk Level Antiemetic Therapy

Acute Phase Delayed Phase

MASCC–ESMO guidelines19

High 5-HT3–receptor antagonist, dexamethasone, and 
either aprepitant or fosaprepitant

Dexamethasone and aprepitant†

AC 5-HT3–receptor antagonist, dexamethasone, and 
either aprepitant or fosaprepitant

Aprepitant‡

Moderate (associated with agents 
other than AC)

Palonosetron and dexamethasone Dexamethasone

Low Dexamethasone, 5-HT3–receptor antagonist, or 
dopamine-receptor antagonist

—

ASCO guidelines6

High (including AC) 5-HT3–receptor antagonist, dexamethasone, and 
aprepitant

Dexamethasone and aprepitant

NEPA and dexamethasone Dexamethasone

Moderate Either palonosetron and dexamethasone or 
5-HT3–receptor antagonist, dexamethasone, 
and aprepitant

5-HT3–receptor antagonist, dexamethasone, or 
aprepitant

Low Dexamethasone —

NCCN guidelines11

High (including AC) 5-HT3–receptor antagonist and dexamethasone, 
plus one of the following agents: aprepitant, 
fosaprepitant, or rolapitant§

Aprepitant plus dexamethasone¶

NEPA and dexamethasone§ Dexamethasone

Olanzapine, palonosetron, and dexamethasone§ Olanzapine

Moderate 5-HT3–receptor antagonist and dexamethasone, 
with or without aprepitant, fosaprepitant, or 
rolapitant§

5-HT3–receptor antagonist,‖ dexamethasone, or 
aprepitant with or without dexamethasone**

NEPA and dexamethasone§ Dexamethasone may be used

Olanzapine, palonosetron, and dexamethasone§ Olanzapine

Low Dexamethasone§, metoclopramide§, prochlorper-
azine§, or 5-HT3–receptor antagonist§ (ondan-
setron, granisetron, or dolasetron)

—

*  AC denotes anthracycline plus cyclophosphamide, ASCO American Society of Clinical Oncology, ESMO European Society for Medical 
Oncology, 5-HT3 5-hydroxytryptamine type 3, MASCC Multinational Association of Supportive Care in Cancer, NCCN National Compre-
hensive Cancer Network, and NEPA netupitant plus palonosetron.

†  Use dexamethasone alone, if fosaprepitant was used on day 1.
‡  Do not use any drug if fosaprepitant was used on day 1.
§  This regimen can be administered with or without lorazepam and with or without an H2 blocker or proton pump inhibitor.
¶  If aprepitant was used on day 1, continue treatment with aprepitant on days 2 and 3; if fosaprepitant was used on day 1, no additional 

aprepitant is needed.
‖  No additional therapy is required if a palonosetron or granisetron patch is given on day 1.
**  Use this regimen if aprepitant was given on day 1.

Table 3. Antiemetic Treatment Recommendations for Emetogenic Intravenous Chemotherapy.*
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from a different drug class, adjustment of the 
dose of the 5-HT3–receptor antagonist, or a switch 
to a different agent within the same class. The 
olanzapine-containing regimen is recommended 
for patients receiving highly emetogenic agents 
who have refractory chemotherapy-induced eme-
sis.6 For patients in whom high-level anxiety is 
the main trigger for chemotherapy-induced 
emesis, the addition of lorazepam or alprazolam 
is recommended.6,11,59

Because many patients have had previous 
negative experiences involving chemotherapy-
induced emesis, the recommendations for the 
treatment of anticipatory chemotherapy-induced 
emesis are based on providing patients with 
adequate information, as well as on the use of the 
most appropriate antiemetic regimen. Adminis-
tration of anxiolytic agents, beginning on the 
night before chemotherapy, should be considered 
for patients who have excessive anxiety.6,11,19

Safety Profile of Antiemetic Agents

Adverse events associated with the antiemetic 
agents included in the guidelines are few. Head-
ache and constipation are the most common 
adverse events among patients receiving 5-HT3–
receptor antagonists.67 The potential for QTc pro-
longation has been identified as a safety concern 
associated with the first-generation 5-HT3–recep-
tor antagonists.67 Asthenia, fatigue, and hiccups 
have been associated with the use of NK1-receptor 
antagonists.20 The most common adverse events 
associated with olanzapine are somnolence, pos-
tural hypotension, and constipation.58,59

Adherence to Antiemetic Guidelines

Aapro et al.4 found that adherence to antiemetic 
guidelines significantly increased the control of 
chemotherapy-induced emesis over a 5-day period 
in patients receiving highly or moderately emeto-
genic drugs. Although further study is needed 
to assess adherence to guidelines, there is evi-
dence that guidelines are not uniformly followed. 
A single-center study in Switzerland showed that 
only 61% of patients were treated in accordance 
with MASCC–ESMO guidelines, and prophylaxis 
for delayed chemotherapy-induced emesis was not 
adhered to in 89% of patients.68 Similar results 
have been reported in other European studies.69 
Several factors may influence suboptimal adher-
ence to guidelines among physicians. An obser-
vational study showed that health care profes-

sionals accurately predict the incidence of acute 
chemotherapy-induced emesis but markedly under-
estimate the incidence of delayed chemotherapy-
induced emesis.3 The administration of chemo-
therapy in an outpatient setting may contribute 
to this underestimation, because patients who 
have delayed chemotherapy-induced emesis at 
home are likely to underreport it.69 Patients may 
find it more relevant to report treatment benefits 
than adverse events,70 may forget the severity of 
chemotherapy-induced emesis, or may fear chemo-
therapy adjustments or discontinuation as a result 
of the development of chemotherapy-induced 
emesis.71 Patient-centered strategies should be 
used to ensure accurate self-reporting of chemo-
therapy-induced emesis. In this regard, oncology 
nurses can play an important role; they have more 
contact with patients than do physicians and are 
able to evaluate the risk of chemotherapy-induced 
emesis, assess the efficacy of antiemetic treat-
ment, educate patients and caregivers, and elicit 
patient feedback.

A lack of continued education of health care 
professionals may also contribute to low levels 
of guideline awareness68; however, the simple 
dissemination of educational materials may not 
be a sufficient solution.72 A study involving 103 
Italian cancer centers showed that combining the 
dissemination of guidelines with an “audit-and-
feedback” strategy and an educational outreach 
visit significantly increased the use of guideline-
recommended prophylactic treatment.72 Alterna-
tively, the implementation of guidelines at the 
hospital level may help to clarify for the staff the 
antiemetic agents that are available to patients.71 
In a U.S. hospital, the implementation of a pro-
gram that included an educational session, risk-
assessment tools, and computerized standard 
order sets based on guidelines regarding anti-
emetic therapy was found to efficiently increase 
adherence.5

Finally, a lack of availability of or reimburse-
ment for antiemetic drugs, as well as the direct 
and indirect costs (e.g., administration time, 
product storage, and the need for education) 
associated with treatment for chemotherapy-
induced emesis,7,8 may be limiting factors in 
many countries. Reports have shown that phar-
macist interventions can help reduce the costs 
of antiemetics by 16% in outpatient clinics.73 In 
Canada, a pharmacist-driven multifaceted pro-
gram for the implementation of guidelines on 

The New England Journal of Medicine 
Downloaded from nejm.org at SAN DIEGO (UCSD) on April 6, 2016. For personal use only. No other uses without permission. 

 Copyright © 2016 Massachusetts Medical Society. All rights reserved. 



n engl j med 374;14 nejm.org April 7, 2016 1365

Prophylaxis for Chemother apy-Induced Nausea and Vomiting

antiemetic therapy efficiently promoted the use 
of antiemetic agents in a clinically appropriate 
manner.74

In conclusion, multiple approaches need to be 
implemented to increase adherence to guide-
lines. These strategies should involve not only a 
multidisciplinary team of oncology professionals, 
including physicians, pharmacists, and nurses, 
but also active engagement of patients in the 
diagnostic and decision-making process.

L o ok ing Forwa r d

The administration of a 5-HT3–receptor antago-
nist typically reduces or prevents emesis in 50% 
of patients. This percentage increases to 70% 
when the agent is given in combination with 
dexamethasone, and it increases further, to ap-
proximately 84%, when an NK1-receptor antago-
nist is added.54,69 Nevertheless, the ultimate goal 
is to prevent all nausea and vomiting associated 
with cancer treatment.

Although physicians have often treated nausea 
and vomiting as a unified symptom,75,76 nausea 
has a higher incidence, is more difficult to con-
trol, and has a greater effect on a patient’s qual-
ity of life.76 Even though clinicians may be aware 
of these challenges, recognizing and treating 

nausea is complicated because it can be mea-
sured only subjectively by patients. Studies associ-
ate nausea with retching or vomiting, but patients 
may also refer to dysgeusia and other symptoms 
as nausea. More comprehensive nausea-specific 
questionnaires might contribute to the ability of 
physicians to treat nausea effectively.

New anticancer agents, particularly agents 
targeted against specific molecules, are continu-
ously being developed and used in a variety of 
doses, schedules, and combinations. Antiemetic 
agents may be needed for patients who are 
treated with some of these agents. A total of 32 
newly approved anticancer drugs, the majority of 
which represent targeted therapy and immuno-
therapy compounds, have recently been assessed 
for their emetogenic potential.77 Despite the cur-
rent lack of clinical trials on the prevention and 
treatment of nausea and vomiting caused by 
these new agents, the classification of their 
emetogenicity will help clinicians in the decision-
making and guideline-development process.77

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.
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