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Nausea and vomiting associated with cancer chemotherapy are experienced by 70%–80% of patients receiving 
chemotherapy and can result in significant morbidity. Chemotherapy-induced nausea and vomiting (CINV) adversely 
affects patient quality of life, often leading to poor compliance with the treatment regimen and serious metabolic 
complications. Several classes of antiemetic drugs are available to prevent or treat CINV. Older agents include 
phenothiazines, antihistamines, and corticosteroids. Serotonin (5-HT3) receptor antagonists became available 
in the 1990s for use in preventing CINV. Recently, the NK1 receptor antagonist aprepitant was introduced for 
use in combination therapy regimens. Despite this introduction of new and more effective antiemetic agents, 
emesis remains a significant complication of chemotherapy. Updated antiemetic guidelines were published 
in 2007 by the National Comprehensive Cancer Network and in 2006 by the American Society of Clinical 
Oncology. Updates for clinicians who treat patients with CINV are now available and are reviewed here.

C 
hemotherapy-induced nausea 
and vomiting (CINV) is a dis-
tressing and common adverse 
event associated with cancer 
treatment. Seventy percent to 
eighty percent of patients un-

dergoing chemotherapy experience emesis, with 
10%–44% experiencing anticipatory emesis.1,2 
CINV results in significant morbidity and neg-
atively impacts patient quality of life.3–5 CINV 
may cause nonadherence to chemotherapy or 
dose reductions due to anticipatory nausea and 
vomiting.6–8 

Increased risk of CINV is associated with the 
following factors: age < 50 years, female gender, 
vomiting during previous chemotherapy, preg-
nancy-induced nausea/vomiting, history of mo-
tion sickness, and anxiety.9,10 CINV can result in 
weakness, weight loss, electrolyte imbalance, dehy-
dration, or anorexia and is associated with a variety 
of complications, including fractures, esophageal 
tears, decline in behavioral and mental status, and 

wound dehiscence.1,11 Patients who are dehydrated, 
debilitated, or malnourished, as well as those who 
have an electrolyte imbalance or those who have re-
cently undergone surgery or radiation therapy, are 
at greater risk of experiencing serious complications 
from CINV.11 

Despite the recent introduction of new and 
more effective antiemetic agents, emesis remains 
a significant complication of chemotherapy. Up-
dated antiemetic guidelines were published in 2007 
by the National Comprehensive Cancer Network 
(NCCN) and in 2006 by the American Society of 
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Clinical Oncology (ASCO).

Pathophysiology of 
nausea and vomiting

The sensation of nausea and act 
of vomiting are protective reflexes 
that rid the intestine and stomach 
of toxic substances. The experience 
of nausea is subjective, and nau-
sea may be considered a prodro-
mal phase to the act of vomiting.12 
Vomiting consists of a pre-ejection 
phase, retching, and ejection and is 
accompanied by shivering and sali-
vation. Vomiting is triggered when 
afferent impulses from the cere-
bral cortex, chemoreceptor trigger 
zone (CTZ), pharynx, and vagal 
afferent fibers of the gastrointesti-
nal (GI) tract travel to the vomit-
ing center, located in the medulla. 
Efferent impulses then travel from 
the vomiting center to the abdomi-
nal muscles, salivation center, cra-
nial nerves, and respiratory center, 
causing vomiting. 

It is thought that chemothera-
peutic agents cause vomiting by 
activating neurotransmitter recep-
tors located in the CTZ, GI tract, 
and vomiting center. Serotonin (5-
hydroxytryptamine [5-HT3]) and 
dopamine receptors are the prima-
ry neuroreceptors involved in the 
emetic response, particularly the 5-
HT3 receptor.1,12–14 

Types, causes, and risk 
categories of CINV

Five categories are used to classify 
CINV: acute, delayed, anticipatory, 
breakthrough, and refractory. Acute-
onset CINV refers to nausea and/or 
vomiting occurring within 24 hours 
of drug administration.9 The inci-
dence of acute emesis reflects several 
treatment-related factors, including 
the environment in which chemo-
therapy is administered, the efficacy 
of antiemetic therapy, and the dos-
age of the emetogenic agent. Pa-
tient-related factors include age and 
gender, history of motion sickness, 

previous episodes of nausea and 
vomiting, and a history of alcohol-
ism (which reduces the likelihood of 
acute emesis).1,15

Nausea and/or vomiting that 
develops more than 24 hours af-
ter chemotherapy administration 
is known as delayed emesis. Typi-
cally occurring with administration 
of carboplatin, doxorubicin, or cy-
clophosphamide, delayed emesis is 
more common in those who experi-
ence acute emesis. Other predictive 
factors include the dose of the che-
motherapeutic agent, patient gen-
der and age, and protection against 
nausea and vomiting in previous cy-
cles of chemotherapy.4,16 For cispla-
tin, which has been most extensive-
ly studied, delayed emesis reaches 
peak intensity 2–3 days subsequent 
to chemotherapy administration 
and can last up to a week.1,4,17 

If patients experience CINV, 
they may develop a conditioned re-
sponse known as anticipatory nau-
sea and/or vomiting during future 
chemotherapy cycles. This response 
refers to nausea or vomiting occur-
ring prior to treatment with che-
motherapy. Incidence rates for this 
type of nausea and vomiting range 
from 18% to 57%,1 with nausea oc-
curring more frequently. Predictive 
factors include previous CINV and 
patient age. Younger patients more 
frequently experience CINV; it is 
thought to be linked to the more 
aggressive chemotherapy used in 
this population as well as poorer 
emesis control with pharmacologic 
agents.1,18 

Vomiting that occurs after pro-
phylactic use of antiemetic agents 
or requires “rescue” is called break-
through emesis. Vomiting occurring 
in subsequent chemotherapy cycles 
when antiemetic prophylaxis and/
or rescue has failed in earlier cycles 
is known as refractory emesis.1 

Several systems have been de-
signed to classify agents by degree 
of emetogenicity, since the fre-

quency with which patients devel-
op CINV is related to the inherent 
emetogenicity of the chemother-
apeutic agents that comprise the 
treatment regimen (Table 1).1,17–19 
In 1997, Hesketh and colleagues 
published a classification schema 
that divided agents into five lev-
els according to the percentage of 
patients experiencing acute eme-
sis without prophylactic antiemet-
ic therapy in clinical trials: level 1 
(< 10%), level 2 (10%–30%), level 
3 (30%–60%), level 4 (60%–90%), 
and level 5 (> 90%).19 Combination 
regimens were classified according 
to an algorithm. The Hesketh sys-
tem was updated by Grunberg and 
colleagues in 2005; they used four 
levels and also included a separate 
classification of oral antineoplastic 
agents.10 The categories correspond 
to classifications used in the current 
ASCO and NCCN guidelines.1,18 
These classifications and the risk of 
emesis associated with various che-
motherapeutic agents appear in Ta-
bles 1 and 2.1,17–19 

Hyperfractionated total-body 
irradiation (TBI) also has emeto-
genic potential, which is propor-
tional to the dose per fraction and 
the volume of the abdomen ex-
posed.20 Nausea and vomiting oc-
cur when enterochromaffin cells in 
the GI mucosa release serotonin, 
which interacts with 5-HT3 recep-
tors in the CTZ and on vagal af-
ferent neurons.21 The resulting nau-
sea and vomiting can erode patient 
quality of life and cause distress; el-
derly patients (> 65 years of age) are 
particularly at risk for GI compli-
cations, including dehydration and 
malnutrition.22 The emetogenic po-
tential of TBI—as well as optimal 
antiemetic regimens for controlling 
TBI-related nausea and vomiting—
remains less well characterized than 
that associated with chemotherapy, 
because TBI is often used in com-
bination with or after emetogenic 
chemotherapy.20,21 
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Principles in the 
management of CINV

Updated antiemetic guidelines 
were published by the NCCN in 
20071 and by ASCO in 2006.18 The 
updates were based in part on the 
2004 Perugia International Anti-
emetic Consensus Conference of the 
Multinational Association of Sup-
portive Care in Cancer.17 Represent-
atives from nine cancer organizations 
(including ASCO and NCCN) par-
ticipated, using a literature review 
and consensus statements to cre-
ate organization-specific guidelines. 
The NCCN antiemetic guidelines 

are based on clinical consensus, with 
recommendations reflecting uniform 
agreement based on lower-level evi-
dence, such as clinical experience, 
unless specifically stated.1,17 The 2006 
ASCO guidelines update guidelines 
previously published in 1999.18,23 

The NCCN Antiemesis Panel set 
forth several principles of effective an-
tiemetic therapy1: 
■ The goal of antiemetic thera-
py is to prevent nausea and vomit-
ing throughout the entire period of 
emetic risk (the risk of emesis persists 
for up to 4 days for patients receiv-
ing highly or moderately emetogenic 
chemotherapy).

■ Oral and intravenous (IV) formu-
lations have equivalent efficacy.
■ Use of the lowest maximally effec-
tive antiemetic dose is recommended 
prior to chemotherapy or radiation 
therapy.
■ Toxicity of antiemetic agent(s) 
should be considered.
■ Choice of antiemetic agent should 
be based on the emetogenic potential 
of the chemotherapy regimen, in ad-
dition to patient-specific risk factors.

Antiemetic agents
Agents used to treat CINV in-

clude 5-HT3 receptor antagonists, 
NK1 receptor antagonists, cortico-

TABLE 1 

Emetic risk of antineoplastic agents
High emetic risk  Moderate emetic risk  Low emetic risk  Minimal emetic risk 
(> 90% frequency  (30%–90% frequency  (10%–30% frequency  (< 10% frequency of 
of emesis)* of emesis)* of emesis)* emesis)*

AC combination defined as 
 either doxorubicin or epirubicin 
 with cyclophosphamide 
Altretamine 
Carmustine (> 250 mg/m2) 
Cisplatin (≥ 50 mg/m2) 
Cyclophosphamide 
 (> 1,500 mg/m2) 
Dacarbazine 
Mechlorethamine 
Procarbazine (oral) 
Streptozocin

Aldesleukin (> 12–15 
 million units/m2)1 
Amifostine (> 300 mg/m2) 
Arsenic trioxide 
Azacitidine 
Busulfan (> 4 mg/d) 
Carboplatin 

Carmustine (≤ 250 mg/m2) 
Cisplatin (< 50 mg/m2) 
Cyclophosphamide 

 (≤ 1,500 mg/m2) 
Cyclophosphamide (oral) 
Cytarabine (> 1 g/m2) 
Dactinomycin 
Daunorubicin 
Doxorubicin 
Epirubicin 
Etoposide (oral) 
Idarubicin 
Ifosfamide 
Imatinib (oral)† 
Irinotecan 
Lomustine 
Melphalan (> 50 mg/m2) 
Methotrexate (250 to  

 > 1,000 mg/m2) 
Oxaliplatin (> 75 mg/m2) 
Temozolomide (oral) 
Vinorelbine (oral)

Amifostine (≤ 300 mg) 
Bexarotene 
Capecitabine 
Cetuximab 

Cytarabine (low dose; 

 100–200 mg/m2) 
Docetaxel 
Doxorubicin (liposomal) 
Etoposide 
Fludarabine (oral) 
Fluorouracil 
Gemcitabine 
Methotrexate (> 50 mg/m2 
 to < 250 mg/m2) 
Mitomycin 
Mitoxantrone 
Paclitaxel 
Paclitaxel (albumin-stabilized 
 nanoparticle formulation)1 
Pemetrexed 
Topotecan1

Alemtuzumab 
Asparaginase 
Bevacizumab 

Bleomycin 

Bortezomib1 

Busulfan 
Chlorambucil (oral) 
Cladribine 
Dasatinib1 
Decitabine1 
Denileukin diftitox 
Dexrazoxane 
Erlotinib 
Fludarabine 
Gefitinib 
Gemtuzumab 
Hydroxyurea (oral) 
Interferon alfa 
Lenalidomide1 
Melphalan (oral; low-dose) 
Methotrexate (≤ 50 mg/m2) 
Nelarabine1 
Pentostatin 
Rituximab 
Sorafenib1 
Sunitinib1 
Thalidomide1 
Thioguanine (oral) 
Trastuzumab1 
Valrubicin 
Vinblastine 

Vincristine 

Vinorelbine

* Proportion of patients who experience emesis in the absence of effective antiemetic prophylaxis
† Daily use of antiemetics is not recommended based on clinical experience
Adapted, with permission from the American Society of Clinical Oncology,19 with additional information.1
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steroids, benzamide analogs, phe-
nothiazine derivatives, butyrophe-
nones, and benzodiazepines.1,13,17,18 
The updated guidelines from ASCO 
and NCCN state that patients re-
ceiving chemotherapy should pref-
erentially be treated with antiemetic 

regimens with the highest thera-
peutic index. These agents include 
5-HT3 receptor antagonists, cor-
ticosteroids, and NK1 receptor an-
tagonists, which are effective, have 
a good safety profile when used ap-
propriately, and can be administered 
safely in combination.

5-HT3 receptor antagonists

This class of agents includes 
dolasetron (Anzemet), granisetron 
(Kytril), ondansetron (Zofran), and 
palonosetron (Aloxi; available for IV 
administration only; Table 3).18 In-
troduced in the 1990s, the 5-HT3 re-
ceptor antagonists are the most wide-
ly used drugs for CINV. They work 
to suppress nausea and vomiting via 

antagonism of 5-HT3 receptors lo-
cated in vagal afferents, the solitary 
tract nucleus of the vagus nerve, and 
the CTZ of the area postrema.

These agents differ in their 5-HT3 
receptor affinity, pharmacokinetic 
profile, and chemical structure.13 
The 5-HT3 receptor antagonists 
are well absorbed from the GI tract. 
Ondansetron is metabolized in the 
liver by CYP1A2, CYP2D6, and 
CYP3A4. Clearance is reduced in 
the elderly and in those with he-
patic dysfunction.13 Granisetron is 
metabolized by the liver, a process 
involving the CYP3A subfamily, 
as well as the CYP1A1 enzyme.24 
Dolasetron, a prodrug, is converted 
by plasma carbonyl reductase to its 

TABLE 3 

5-HT3 receptor antagonists: single dose 
administered before chemotherapy

Agent Oral  Intravenous (IV)

Dolasetron 100 mg 100 mg or 1.8 mg/kg

Granisetron   2 mg 1 mg or 0.01 mg/kg*

Ondansetron  24 mg 8 mg or 0.15 mg/kg

Palonosetron – 0.25 mg

* The FDA-approved IV dose of granisetron is 0.01 mg/kg.
Adapted, with permission, from the American Society of Clinical 
Oncology18 

TABLE 2 

Antiemetic recommendations by emetic-risk categories
Emetic-risk category ASCO guidelines NCCN guidelines

High (> 90%) risk Three-drug combination of a 5-HT3 receptor  Before chemotherapy, a 5-HT3 receptor antagonist 
 antagonist, dexamethasone, and aprepitant (ondansetron, granisetron, dolasetron, or palono-  
 recommended before chemotherapy setron*), dexamethasone (12 mg), and aprepitant 
  (125 mg) recommended, with or without lorazepam

 For patients receiving cisplatin and all other  For prevention of delayed emesis, dexamethasone 
 agents of high emetic risk, the two-drug  (8 mg) on days 2–4 plus aprepitant (80 mg) on     
 combination of dexamethasone and aprepitant  days 2 and 3 recommended, with or without 
 recommended for prevention of delayed emesis lorazepam on days 2–4

Moderate (30%–90%) risk For patients receiving an anthracycline and  For patients receiving an anthracycline and  
 cyclophosphamide, the three-drug combination  cyclophosphamide and selected patients receiving 
 a 5-HT3 receptor antagonist, dexamethasone, and  other chemotherapies of moderate emetic risk (eg, 
 aprepitant recommended before chemotherapy;   carboplatin, cisplatin, doxorubicin, epirubicin, 
 single-agent aprepitant recommended on days 2 ifosfamide, irinotecan, or methotrexate), a 5-HT3  
 and 3 for prevention of delayed emesis receptor antagonist (ondansetron, granisetron,

 For patients receiving other chemotherapies of dolasetron, or palonosetron*), dexamethasone   
 moderate emetic risk, the two-drug combination of (12 mg), and aprepitant (125 mg) recommended, 
 a 5-HT3 receptor antagonist and dexamethasone with or without lorazepam, before chemotherapy;  
 recommended before chemotherapy; single-agent  for other patients, aprepitant is not recommended 
 dexamethasone or a 5-HT3 receptor antagonist For prevention of delayed emesis, dexamethasone 
 suggested on days 2 and 3 for prevention of  (8 mg) or a 5-HT3 receptor antagonist on days 2–4 
 delayed emesis or, if used on day 1, aprepitant (80 mg) on days 
  2 and 3, with or without dexamethasone (8 mg) 
  on days 2–4, recommended, with or without  
  lorazepam on days 2–4

Low (10%–30%) risk Dexamethasone (8 mg) suggested; no routine  Metoclopramide, with or without diphenhydramine; 
 preventive use of antiemetics for delayed emesis  dexamethasone (12 mg); or prochlorperazine 
 suggested recommended, with or without lorazepam 

Minimal (< 10%) risk No antiemetic administered routinely before or  No routine prophylaxis; consider using antiemetics 
 after chemotherapy listed under primary prophylaxis as treatment

* Order of listed antiemetics does not reflect preference
ASCO = American Society of Clinical Oncology; NCCN = National Comprehensive Cancer Network; 5-HT3 = 5-hydroxytryptamine
Adapted, with permission, from the American Society of Clinical Oncology18 
Reproduced and adapted with permission from the NCCN 1.2007 Antiemesis Guidelines.1 © 2007 National Comprehensive Cancer Network, Inc. All rights reserved. 
These guidelines and illustrations herein may not be reproduced in any form for any purpose without the express written permission of the NCCN. To view the most recent 
and complete version of the guideline, go online to www.nccn.org.
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active metabolite, hydrodolasetron, 
which undergoes biotransformation 
via CYP2D6 and CYP3A4.13 Ad-
ministered intravenously, palono-
setron is metabolized primarily by 
CYP2D6.13

Of note, the CYP2D6 isoenzyme 
is involved in the metabolism of all 
the 5-HT3 receptor antagonists ex-
cept granisetron.25 This may affect 
the delivery of therapeutic doses 
of the antiemetic, as suggested in a 
study investigating antiemetic re-
sponse in relationship to the 2D6 
genotype in 270 cancer patients re-
ceiving moderately or highly emeto-
genic chemotherapy.26 In this study, 
patients received either 5 mg once 
daily of tropisetron (a 5-HT3 recep-
tor antagonist not currently available 
in the United States)27 or 8 mg twice 
daily of ondansetron (route not spec-
ified) before chemotherapy.26

Genotyping for CYP2D6 found 
that extensive metabolizers had the 
highest intensity of vomiting or nau-
sea and poor metabolizers had the 
least intensity of vomiting or nausea. 
Ultrafast metabolizers of CYP2D6 
demonstrated the highest incidence 
and severity of emesis and nausea af-
ter chemotherapy when ondansetron 
or tropisetron was given as antiemet-
ic treatment. Granisetron is not me-
tabolized by the CYP2D6 pathway. 
Thus, drug metabolism may play a 
role in dosing antiemetic medication 
for the cancer patient.26

To date, however, the first-gen-
eration 5-HT3 receptor antagonists 
available in the United States (dola-
setron, granisetron, ondansetron) ap-
pear to be equivalent in efficacy and 
toxicity when used in the recom-
mended doses.28 

NK1 receptor antagonists 

Located in the GI tract and the 
brain-stem emetic center, NK1  re-
ceptors are the binding sites of the 
tachykinin substance P, which has 
been demonstrated to produce em-
esis when administered to animals. 

Aprepitant (Emend) is the first 
commercially available NK1  recep-
tor antagonist. It is metabolized 
primarily via CYP3A4, with a half-
life of 9–13 hours. Dose adjustment 
of other substrates of CYP3A4, in-
cluding dexamethasone and warfar-
in, may be needed when admin-
istering aprepitant. Concomitant 
administration with cisapride (Pro-
pulsid) may cause life-threatening 
prolongation of the  QT interval.13 

Corticosteroids

It is thought that corticosteroids 
such as dexamethasone and methyl-
prednisolone work to suppress CINV 
by limiting peritumoral inflammation 
and prostaglandin production.13 Cor-
ticosteroids are among the most fre-
quently used antiemetics and are of-
ten given in combination with 5-HT3 
receptor antagonists.1,17,18 

Benzamide analogs

Dopamine stimulates the med-
ullary CTZ, producing nausea and 
vomiting. Metoclopramide appears 
to have an antiemetic effect due to 
its antagonism of central and periph-
eral dopamine receptors. At higher 
doses, metoclopramide acts as a 5-
HT3 receptor antagonist; however, 
its antiemetic efficacy is less than 
that observed with 5-HT3 receptor 
antagonists. Side effects of benza-
mide analogs include sedation, acute 
dystonic reactions, and akathisia.23 

Butyrophenones

Butyrophenones such as haloperi-
dol also have antiemetic activity me-
diated by antidopaminergic action; 
efficacy is less than that observed 
with metoclopramide.29 Side effects 
of butyrophenones include sedation, 
dystonic reactions, akathisia, and pos-
tural hypotension.23,29 

Benzodiazepines

With limited antiemetic activ-
ity, benzodiazepines such as loraze-
pam are typically given as adjunc-

tive therapy for their antianxiety 
effects.23,30 Although not approved 
by the US Food and Drug Admin-
stration (FDA) for management of 
nausea and vomiting, olanzapine 
(Zyprexa), an antipsychotic agent 
of the thienobenzodiazepine class,31 
has recently been shown to have 
antiemetic activity, most likely due 
to its ability to block dopaminergic, 
serotonergic, adrenergic, histamin-
ic, and muscarinic neurotransmitter 
receptors.32,33

Efficacy and safety 
of antiemetic agents 
in clinical trials

Antiemetic agents classified with 
the highest therapeutic index in-
clude 5-HT3 receptor antagonists, 
corticosteroids, and NK1 receptor 
antagonists. Dexamethasone is the 
preferred corticosteroid, and apre-
pitant is the only currently avail-
able NK1 receptor antagonist.1,18 
Clinical trials examining the effi-
cacy and safety of 5-HT3 receptor 
antagonists show consistent safety 
and efficacy profiles.6,21,34–41 

Granisetron and ondansetron

The comparative efficacy of 
granisetron and ondansetron has 
been extensively studied.21,36,40,42 In 
one multicenter, randomized, dou-
ble-blind study, 1,054 patients were 
randomized to receive either 2 mg 
of oral granisetron or 32 mg of IV 
ondansetron prior to administration 
of platinum-based chemotherapy.36 
Total control of acute emesis was 
equivalent between the granisetron 
and ondansetron groups (54.7% and 
58.3%, respectively). Common side 
effects included constipation, head-
ache, and diarrhea.36 

In a double-blind, randomized, 
stratified, parallel-group study, the 
efficacy and safety of a single IV 
infusion of granisetron (0.01 mg/kg 
or 0.04 mg/kg) and 3 doses of on-
dansetron (0.15 mg/kg) were com-
pared in 987 chemotherapy-naive 
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patients who received cisplatin in 
doses ≥ 60 mg/m2. Results of the 
study indicated comparable effica-
cy between 0.01 and 0.04 mg/kg of 
granisetron and demonstrated that 
a single dose of granisetron (0.01 
mg/kg) was as effective as 3 dos-
es of ondansetron (0.15 mg/kg) in 
the prevention of cisplatin-induced 
nausea and vomiting.42 

In a double-blind, parallel-group 
study involving 1,085 patients, the 
antiemetic efficacy of oral granise-
tron was compared with that of IV 
ondansetron in patients receiving 
moderately emetogenic chemother-
apy.40 Single-dose oral granisetron 
(2 mg) resulted in equivalent lev-
els of total control of emesis com-
pared with 32 mg of IV ondanse-
tron. During the first 24 hours after 
chemotherapy, total control was 
achieved by 59% of granisetron-
treated patients and by 58% of on-
dansetron-treated patients. At 48 
hours, 46.7% of granisetron-treated 
patients and 43.8% of ondansetron-
treated patients achieved total con-
trol. Both agents were well toler-
ated, with headache, asthenia, and 
constipation being the most com-
mon side effects.40 

Oral granisetron (2 mg once 
daily) and ondansetron (8 mg three 
times daily) were also studied in pa-
tients receiving hyperfractionated 
TBI.21 In this double-blind study, 
significantly more patients receiv-
ing oral granisetron (33.3%) or on-
dansetron (26.7%) had no emetic 
episodes over 4 days compared with 
the historic control group (0%; P < 
0.01). The historic control group 
comprised 90 patients who received 
the same TBI but no 5-HT3 recep-
tor antagonist.21 

Dolasetron and ondansetron

A double-blind, randomized 
comparison of the antiemetic effi-
cacy of IV dolasetron and IV on-
dansetron in the prevention of 
acute cisplatin-induced emesis 

demonstrated that a single dose of 
dolasetron (1.8 mg/kg or 2.4 mg/
kg) had comparable safety and ef-
ficacy to a single 32-mg dose of 
ondansetron.43 These results sup-
port the use of 1.8 mg/kg as the ap-
propriate dose of dolasetron for the 
prevention of nausea and vomiting 
associated with highly emetogenic 
chemotherapy.43 The safety and an-
tiemetic efficacy of oral dolasetron 
have also been demonstrated in pa-
tients receiving moderately eme-
togenic chemotherapy.44

Palonosetron

 Palonosetron, with its long-
er half-life, higher 5-HT3 recep-
tor binding affinity, and IV route 
of administration, is the newest 5-
HT3 receptor antagonist.45 In non-
inferiority registration trials, the 
primary endpoint of noninferiority 
compared with first-generation 5-
HT3 receptor antagonists was met 
for acute emesis following chemo-
therapy of moderate18,46,47 and high 
emetogenic risk.48 The trials re-
sulted in an FDA-approved indica-
tion for palonosetron for the treat-
ment of delayed emesis for patients 
receiving moderately emetogenic 
chemotherapy.45

A retrospective chart review was 
performed to evaluate the relative 
efficacy of ondansetron, granise-
tron, dolasetron, and palonosetron 
given with dexamethasone in con-
trolling acute nausea and vomiting 
caused by platinum-based chemo-
therapy.37 A total of 181 patients 
were evaluated; dolasetron, grani-
setron, ondansetron, and palono-
setron achieved complete control 
of nausea and vomiting in 89.8%, 
95.5%, 92.3%, and 88.1% of cycles, 
respectively. The authors concluded 
that the four agents had compara-
ble efficacy rates.37 

Aprepitant

Aprepitant significantly improves 
the control of acute CINV when add-

ed to a 5-HT3 receptor antagonist and 
dexamethasone for patients receiving 
highly emetogenic chemotherapy.49,50 
Aprepitant alone does not appear to 
control acute emesis as well as the 5-
HT3 receptor antagonists, nor does it 
in combination with dexamethasone 
alone, compared with 5-HT3  receptor 
antagonists and dexamethasone.49,50 
Aprepitant does improve the control 
of delayed CINV for patients receiv-
ing highly emetogenic chemothera-
py when compared with placebo and 
in combination with dexamethasone 
when compared with dexamethasone 
alone.49,51 The efficacy of aprepitant 
appears to be maintained over repeat-
ed cycles of cisplatin chemotherapy. 
All of the initial published studies on 
aprepitant have been conducted with 
cisplatin chemotherapy.50 

Data from a 2005 study of pa-
tients receiving moderately emeto-
genic chemotherapy suggested that 
the addition of aprepitant to on-
dansetron and dexamethasone im-
proved the complete response in 
the 24 hours post chemotherapy; 
however, there was no difference in 
complete response from day 2 to day 
5 post chemotherapy when aprepi-
tant alone was compared with on-
dansetron alone.52 Aprepitant did 
not improve nausea in the study.

Pharmacologic management 
by emetogenic potential

Current guidelines recommend 
that prechemotherapy management 
of CINV be based on the emeto-
genic potential of the chemother-
apy agent(s) selected. For patients 
receiving regimens with high emeto-
genic potential, the combination of 
a 5-HT3 receptor antagonist, apre-
pitant, and dexamethasone is rec-
ommended prior to chemotherapy; 
lorazepam may also be used. Apre-
pitant and dexamethasone are rec-
ommended post chemotherapy for 
the prevention of delayed emesis.

For those patients receiving mod-
erately emetogenic chemotherapy, 
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the combination of a 5-HT3 recep-
tor antagonist and dexamethasone 
should be used prior to chemother-
apy, with or without lorazepam. Pa-
tients receiving the combination of 
an anthracycline and cyclophospha-
mide, and select patients receiving 
certain other agents of moderate 
emetic risk, such as cisplatin (< 50 
mg/m2) or doxorubicin, should also 
receive aprepitant. Postchemother-
apy, a 5-HT3 receptor antagonist 
and/or dexamethasone is recom-
mended for the prevention of de-
layed emesis.

For regimens with low emetogen-
ic potential, dexamethasone is rec-
ommended with or without loraz-
epam. For regimens with minimal 
emetogenic risk, no prophylaxis is 
suggested.1,18 

Pre- and postchemotherapy rec-
ommendations by emetogenic poten-
tial are summarized in Table 2.1,18

Drug regimens for 
special categories of 
nausea and vomiting

Anticipatory nausea and vomit-
ing relates to a previous experience 
of chemotherapy-associated nau-
sea and vomiting, patient anxiety, 
and the inherent emetogenicity of 
the chemotherapy regimen.53 The 
most effective prevention is to use 
an antiemetic regimen prior to che-
motherapy.1,18,23 Both the ASCO 
and NCCN guidelines suggest the 
use of nonpharmacologic methods 
(eg, relaxation, systematic desensi-
tization, hypnosis, guided imagery, 
music therapy, acupuncture, or acu-
pressure)54–56 for controlling antici-
patory nausea and vomiting.1,18,23 

For breakthrough or refracto-
ry nausea and emesis, the ASCO 
guidelines recommend the follow-
ing steps:
■ evaluate the emetic risk and evalu-
ate antiemetic, chemotherapy, disease, 
and medication factors;
■ ensure that the recommended an-
tiemetic regimen is being used;

■ consider adding lorazepam or al-
prazolam; and
■ consider substituting high-dose 
IV metoclopramide for the 5-HT3 
receptor antagonist or adding a dopa-
mine antagonist.18,23

The NCCN guidelines sug-
gest adding an agent from a differ-
ent class, such as metoclopramide 
or a dopamine antagonist; dos-
ing around the clock rather than 
as needed; and effectively treating 
dyspepsia, which can be mistaken 
for chemotherapy-induced nausea.1 
Additional antiemetics, including 
butyrophenones (eg, haloperidol), 
cannabinoids, corticosteroids, and 
agents such as lorazepam, may be 
required.1 

For prevention of radiation-in-
duced nausea and vomiting in pa-
tients receiving TBI, a 5-HT3 recep-
tor antagonist (the NCCN guidelines 
specify granisetron or ondansetron), 
with or without dexamethasone, is 
recommended.1,18,23 

Conclusion
Nausea and vomiting associated 

with cancer chemotherapy can result 
in significant morbidity, adversely 
affect a patient’s quality of life, and 
lead to poor compliance with the 
treatment regimen.7,8,11 CINV can 
also lead to metabolic disturbances, 
decline of performance and mental 
status, nutrient depletion, esopha-
geal tears, and withdrawal from po-
tentially beneficial/curative cancer 
treatment regimens.11 Treatment of 
CINV remains a challenging aspect 
of managing chemotherapy. 

Updated guidelines from ASCO 
and NCCN recommend that all 
patients receiving chemothera-
py should be treated preferentially 
with antiemetic regimens contain-
ing agents with the highest thera-
peutic index from three classes: 
5-HT3 receptor antagonists, corti-
costeroids, and NK1 receptor antag-
onists. These agents are effective, 
have few significant adverse effects, 

and can be administered safely in 
combination.18 For the treatment 
of nausea and vomiting associated 
with initial and repeated courses of 
emetogenic cancer therapy, agents 
from these three classes should be 
used in accordance with the recom-
mended doses (Table 3) both be-
fore and after chemotherapy. Oral 
agents are equally effective and safe 
as equivalent doses of IV agents. 
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