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Treatment of Chemotherapy-Induced Nausea  
and Vomiting: A Post-MASCC 2010 Discussion

Abstract 
Chemotherapy-induced nausea and vomiting (CINV) is one of the most common and troubling side effects of treat-

ment, and the side effect cancer patients tend to fear most. An improved understanding of the pathophysiology 

underlying CINV, together with a clear definition of the risk for nausea and vomiting associated with specific chemo-

therapeutic agents, has for allowed the development of specific and effective antiemetic regimens. Anti emesis 

is most effective when used prophylactically, a principle shared among CINV management guidelines. Several 

antiemetic drug classes are available; among the most effective of these are serotonin (5HT3) receptor antagonists, 

neurokinin 1 (NK1) receptor antagonists, and steroids (primarily dexamethasone), although others are commonly 

used as well. When choosing an appropriate antiemetic regimen, clinicians should consider patient-specific factors 

such as sex and prior history of CINV, as well as treatment-specific factors such as the emetogenic potential of each 

chemotherapeutic agent. Using these factors, clinicians can follow the available algorithms included in guidelines 

from groups such as the National Comprehensive Cancer Network, the American Society of Clinical Oncology, and 

the Multinational Association for Supportive Care in Cancer. Ongoing and future clinical trials will be pivotal in 

helping to further delineate the optimal strategies to prevent and manage CINV in cancer patients.
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One of the largest misconceptions in the field 
of oncology today is that the problem of 
chemotherapy-induced nausea and vomiting 

(CINV) has been solved. Although CINV no longer 
requires hospitalization—as it sometimes did 2 and 
3 decades ago—it remains a significant health issue 
today. Noteworthy advancements in the management of 
CINV include the development of 5-hydroxytryptamine 
(5-HT3) and neurokinin 1 (NK1) receptor antagonists, 
as well as an improved understanding of the use of 
corticosteroids.1 However, despite these improvements, 
CINV continues to affect a large number of cancer 
patients. Thus, healthcare professionals who care for 
cancer patients have a critical role in the prevention and 
management of CINV, and it is incumbent upon them 
to ensure that all patients treated with chemotherapy 
are treated appropriately according to current evidence-
based guidelines.

CINV is the most significant side effect of chemo-
therapy from the patient’s perspective, as was shown in a 
survey of 464 lung cancer patients who were asked about 
their treatment preferences and concerns about toxicity.2 
Nearly three-quarters of respondents (73%) reported that 
if they had the option, they would choose a chemotherapy 
regimen based on its side effect profile, assuming that the 
outcome was equivalent. Nausea/vomiting was consid-
ered the most important side effect by nearly half of the 
respondents (48%), followed by infection risk (20%), 
fatigue (13%), hair loss (9%), other (5%), and numbness/
tingling (4%).

CINV is classified into 5 categories, according to 
when it transpires during the course of therapy.3 Acute 
CINV begins within the first several hours following 
chemotherapy administration, whereas delayed CINV 
is defined as beginning following the first 24 hours after 
administration. Anticipatory CINV usually occurs before 
chemotherapy and is a conditioned response occurring as 
a result of a prior CINV experience. Breakthrough CINV 
occurs despite prophylactic treatment and/or requires 
rescue with antiemetic agents. Refractory CINV occurs 
during subsequent treatment cycles when antiemetic pro-
phylaxis and/or rescue have previously failed.

Prevalence and Impact
CINV is highly prevalent, occurring in up to 80% of 
patients receiving chemotherapy.1 In a study of 151 cancer 
patients from 10 community oncology centers who were 
scheduled for their first cycle of a new chemotherapy 

regimen, 67% experienced either acute or delayed CINV 
during their first chemotherapy cycle.4 Delayed CINV 
was more common than acute CINV (59% vs 36%), 
although many patients experienced both types. Antici-
patory CINV, although common, occurred less often 
(between 18% and 57%).3 Nausea is more frequently 
experienced compared with vomiting, and it appears to be 
more clinically significant for patients.5,6 In a prospective, 
observational study, more than 35% of patients experienced 
acute nausea, but only 13% experienced acute emesis.7

When uncontrolled, CINV can have a significant 
impact on daily activities. A survey of oncology patients 
found that reduced daily functioning occurs in approxi-
mately one-third of patients (37.2%), with up to 90% of 
patients with poorly managed CINV experiencing a signif-
icant impact on daily functioning.8 The Functional Living 
Index-Emesis (FLIE) questionnaire is a patient-reported 
tool that was originally developed to assess the impact 
of CINV on a patient’s daily life in the 3 days following 
chemotherapy. Since its development, it has also been 
validated to assess the 5 days after chemotherapy to ensure 
capture of the impact of both acute and delayed CINV.9 
Using the FLIE questionnaire, 67% of patients who had 
at least 1 emetic episode and 77% of patients who had at  
least mild nausea experienced an impact on their quality 
of life.10 More than 90% of all patients who experienced 
both nausea and vomiting (either acute or delayed) expe-
rienced an impact on their quality of life. Patients perceive 
that CINV significantly affects their ability to complete 
household tasks, enjoy meals, spend time with family and 
friends, and maintain daily function and recreation.11 
Although it is not necessarily the most dangerous treat-
ment-related adverse event, CINV causes a major disrup-
tion to a patient’s lifestyle, severely limiting his or her 
ability to participate in social functions and employment, 
and hampering the ability to complete daily activities.12

The impact of CINV is not limited to the patient’s 
quality of life. One study has estimated that the direct  
medical costs incurred by working-age adults with 
uncontrolled CINV are 29.79% greater than those with 
controlled CINV ($10,720 vs $8,923; P<.0001).13 Fur-
thermore, patients with uncontrolled CINV had twice 
the number of work-loss days (6.23 vs 3.61 days/month). 
More recently, a survey of 178 patients who began chemo-
therapy during 2007–2008 reported that the total CINV-
related costs from the day of chemotherapy administration 
through the 5 days following the first chemotherapy cycle 
averaged $778.58 per patient.8

Impact of CINV
Mark G. Kris, MD
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episodes after therapy, nausea (defined as the perception 
that emesis may occur) is subjective and can be judged 
only by the patient.16 Combination chemotherapy reg-
imens often have a higher potential to induce CINV 
compared to most individual agents.

A variety of classification systems have been used to 
define the emetogenic potential of chemotherapy agents. 
To date, none of these have become standardized within 
clinical practice. However, several of the most widely used 
antiemesis guidelines (including those from MASCC,17 

the National Comprehensive Cancer Network [NCCN],3 
and the American Society of Clinical Oncology 
[ASCO]16) have adopted a classification scheme (Table 1) 
that groups intravenous chemotherapeutic agents into 4 
categories according to the proportion of patients likely 
to experience acute emesis when no prophylactic anti-
emetic therapy is administered: high (≥90% of patients); 
moderate (30%–90% of patients); low (10%–30% of 
patients); and minimal (<10% of patients). In contrast, 
oral chemotherapeutic agents are either grouped accord-
ing to this same scheme (as in the MASCC guidelines), 
grouped according to whether antiemetic agents should 
be administered prophylactically or as needed (as in the 
NCCN guidelines), or not addressed (as in the ASCO 
guidelines).3,16,17 Guidelines are regularly updated to 
reflect the introduction of new agents.

A major limitation to the classification of chemother-
apeutic agents according to risk of emetogenicity is that 
this risk has been conclusively established for only a few 
agents. Additionally, the classification has been proposed 
based on the risk of acute emesis, and thus it potentially 
underestimates the potential for delayed emesis resulting 
from certain agents.18 Despite this limitation, these risk 
classifications remain among the most widely used factors 
when clinicians consider the need for antiemetic therapy 
and the type of therapy.

Other Risk Factors
Several factors contribute to the occurrence and severity 
of CINV in an individual patient. Chief among these is 
the type of chemotherapy agent(s) used (discussed above). 
However, other factors must be weighed when consider-
ing if a patient is at risk of experiencing CINV and when 
designing an appropriate strategy to prevent and/or treat 
CINV. These factors can be largely divided into those 
relating directly to the patient and those relating directly 
to the treatment. 

Several studies have evaluated risk factors in clinical 
settings.4,19-21 For example, an analysis of 209 patients 
selected from multiple prospective randomized trials 
identified female sex (P=.0001), Eastern Cooperative 
Oncology Group (ECOG) performance status (P=.006), 
and age (P=.01) as significantly prognostic for the 

The impact of CINV on patients is underestimated 
by physicians and other healthcare providers. A prospec-
tive, observational study questioned 298 patients receiving 
chemotherapy for the first time and 24 of their physicians 
and nurses.7 Although the clinicians accurately predicted 
the incidence of acute CINV, more than 75% underes-
timated the incidence of delayed CINV. In contrast, in 
another prospective, observational study of 95 patients 
receiving chemotherapy for the first time and 29 of their 
physicians and nurses, the clinicians underestimated 
the control of acute CINV, but accurately predicted the 
control of delayed CINV, in patients receiving a cisplatin-
based regimen.14

Risk Classification of Chemotherapy Agents
The emetogenicity of a specific chemotherapy agent is 
the primary factor dictating whether a cancer patient 
will experience CINV and to what degree. According to 
recommendations from the Multinational Association of 
Supportive Care in Cancer (MASCC), the emetogenicity 
of a particular chemotherapeutic agent should be defined 
for 2 reasons: to be used as a framework when generating 
antiemetic treatment guidelines, and to achieve a more 
precise understanding of the CINV challenge.15 Although 
emesis is measured by counting the number of vomiting 

Table 1. Classification Schemes for Intravenous and Oral 
Chemotherapeutic Agents According to Emetogenicity Risk3,16,17

Intravenous Agents

Emetogenic potential*
(ASCO, MASCC, and 
NCCN guidelines)

High ≥90% of patients

Moderate 30–90% of patients

Low 10–30% of patients

Minimal <10% of patients

Oral Agents

Emetogenic potential*
(MASCC guidelines 
only)

High ≥90% of patients

Moderate 30–90% of patients

Low 10–30% of patients

Minimal <10% of patients

Treatment requirement
(NCCN guidelines only)

Antiemetic prophylaxis 
recommended

Antiemetic treatment 
as needed

*Defined as the proportion of patients who will experience emesis after 
administration in the absence of effective antiemetic prophylaxis.

ASCO=American Society of Clinical Oncology; MASCC=Multinational 
Association for Supportive Care in Cancer; NCCN=National 
Comprehensive Cancer Network.
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development of CINV, regardless of the type of anti-
emetic regimen used.22

In a larger study of 832 chemotherapy-naïve patients, 
a multivariate analysis revealed several factors.23 Pre-
chemotherapy nausea, female sex, and social functioning 
were significantly associated with both nausea and vom-
iting after chemotherapy, whereas fatigue and dyspnea  
were significantly associated with nausea, but not vom-
iting. ECOG performance status, emetogenicity of 
chemo therapy, maintenance antiemetics, and low alcohol 
consumption were significantly associated with post-
chemotherapy vomiting only. Using these variables in 
combination, a predictive model was developed to quan-
tify the risk of developing CINV in patients with certain 
factors (Table 2). This model identified an approximate 

30% increase in the incidence of postchemotherapy 
nausea among patients who had 6 of the 7 risk factors 
compared with patients who had no risk factors (96.2% 
vs 66.7%, respectively). Similarly, this same model dem-
onstrated a 56% increase in the incidence of postchemo-
therapy vomiting among patients who possessed 4 of the 
6 identified risk factors compared with patients who had 
no risk factors (75.7% vs 20.0%, respectively).

Overview of CINV Treatment Strategies
Each of the major antiemesis clinical guidelines include 
recommendations on the optimal CINV prevention and 
treatment strategies, according to the risk associated with 
a particular chemotherapy regimen. These treatment 
algorithms will be described in detail in a later section of  
this monograph.

The Memorial Sloan-Kettering Cancer Center has 
a specific approach to CINV prevention and treatment 
that is followed in all oncology patients receiving chemo-
therapy. With this approach, the cancer patient receives 
the optimal antiemesis prevention or treatment, directed 
specifically against each individual chemotherapy agent as 
prescribed. Antiemesis strategies are chosen by a multidis-
ciplinary team of the physicians, nurses, and pharmacists 
who are closely involved in the care of cancer patients. 
Quality assurance panels composed of healthcare pro-
fessionals document that these specific plans of care are 
indeed followed. The strategy at this institution ensures 
that the vast majority of oncology patients receive anti-
emesis treatment as appropriate, and that the treatment 
has been chosen by those healthcare professionals with 
the most experience with that particular chemotherapy. 
Despite the implementation of this strategy, many patients 
still experience CINV despite prophylaxis; some of the 
most problematic regimens are those that are cisplatin-
based and anthracycline/cyclophosphamide-based.
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Guidelines for CINV Management
Susan G. Urba, MD

Prevention and treatment of CINV are critical 
components of the overall management of oncol-
ogy patients. An improved understanding of the 

pathophysiology underlying CINV, combined with the 
introduction of several antiemetic agents and a definition 
of the emetogenicity of multiple chemotherapy agents, 
has prompted the development of treatment recom-
mendations that may be used by clinicians to help guide 
therapeutic decisions. Several guidelines have been issued 
by various groups, including MASCC, the National 
Comprehensive Cancer Network (NCCN), and ASCO.1-3 
Many of the recommendations included are common 
among the 3 guidelines, and several guiding principles are 
shared (Table 1).4

Importance of Prophylaxis
CINV prevention is the primary principle of emesis con-
trol in cancer patients, and a goal shared among all of the 
major antiemetic guidelines. CINV prophylaxis is critical, 
as it is generally easier to prevent the onset of CINV than 
to treat it once it has developed. Further, patients who 
experience an episode of CINV have an increased risk of 
developing CINV in a future chemotherapy cycle, thus 
emphasizing the need to aggressively prevent CINV.5

For optimal prevention of acute CINV, patients 
should receive antiemetic treatment prior to initiation of 
chemotherapy. This antiemetic therapy should then be 
continued through the first 24 hours after chemotherapy. 

The choice of which antiemetic agent to use should be 
based primarily on the emetogenic risk classification of 
the chemotherapeutic agent, as well as existing patient-
specific risk factors.

Choices for the prevention of delayed CINV are also 
highly dependent upon the emetogenic risk of the che-
motherapy administered. For those agents with moderate 
or high emetogenic potential, antiemetic prophylaxis is 
continued throughout the period when delayed emesis 
may occur (typically 2–4 days after completion of the 
chemotherapy cycle). 

Recommended Approaches for Intravenous 
Chemotherapy-Induced CINV
The guidelines from the NCCN include antiemetic regi-
mens for prevention of CINV caused by either high-risk, 
moderate-risk, or low-risk intravenous chemotherapy 
agents.2 Many of these recommendations are similar or 
identical to those provided in guidelines from ASCO  
and MASCC. 

Prevention of CINV caused by intravenous chemo-
therapy agents with a high risk of emetogenicity should 
be initiated prior to the start of chemotherapy treatment 
(Table 2). Patients should receive a 3-pronged combination 
of antiemetic agents, composed of a serotonin (5-HT3) 
antagonist, a steroid, and an NK1 antagonist. There are 
currently 4 options when choosing a 5-HT3 antagonist: 
dolasetron, granisetron, ondansetron, and palonosetron. 
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There are several formulations of 5-HT3 antagonists, 
including oral, intravenous, and transdermal. In general, 
the 5-HT3 antagonists are considered to be equivalent in 
efficacy. Dexamethasone, either orally or intravenously 
administered, is the only steroid recommended in this 
setting. Options for NK1 antagonist therapy include oral 
aprepitant or intravenous fosaprepitant. The addition 
of an H2 blocker or a proton pump inhibitor may help 
relieve dyspepsia, and the benzodiazepine lorazepam (oral 
or intravenous) may be added as needed. Prevention of 
CINV associated with high–emetic risk intravenous che-
motherapy agents should occur during days 1–4 follow-
ing chemotherapy administration.

Patients who receive intravenous chemotherapy 
agents with a moderate risk of emetogenicity should 
undergo a similar 3-pronged regimen of CINV preven-
tion on day 1 of their chemotherapy regimen, with 
the exception that the NK1 antagonist agent should be 
administered only in selected patients. Addition of an 
NK1 antagonist should be considered in patients receiv-
ing multiple moderate-risk chemotherapy agents. Unlike 
patients who receive highly emetogenic chemotherapy, 
those patients receiving moderately emetogenic chemo-
therapy receive only the 5-HT3 antagonist/steroid/NK1 
antagonist combination on day 1. Subsequently, patients 

Table 1. Common Guiding Principles Shared Among the 
3 Antiemetic Guidelines4

Guidelines for 
Antiemesis and the 
Prevention and  
Treatment of CINV Shared Principles

Multinational 
Association of 
Supportive Care in 
Cancer (MASCC)

National Comprehen-
sive Cancer Network 
(NCCN)

American Society of 
Clinical Oncology 
(ASCO)

Prevention of CINV is the primary 
goal of antiemetic therapy

Patients should receive CINV 
prophylaxis over the entire risk 
period, which for moderately and 
highly emetogenic chemotherapies 
is approximately 4 days

Oral and intravenous antiemesis 
formulations are equally efficacious

The antiemetic agent should be 
chosen based on the emetic risk  
classification of the chemothera-
peutic agent, the patient’s prior 
experience with CINV, and other 
patient factors

Antiemetic prophylaxis should be 
implemented whenever the risk of 
CINV is ≥10%

Table 2. CINV Prevention Regimens for Emetogenic 
Intravenous Chemotherapy1-3,6

Emetic 
Risk

Choice of Antiemetic Therapy

Acute Delayed

NCCN Guidelines

High

5-HT3 antagonist and
steroid and
NK1 antagonist
± lorazepam
± H2 blocker or proton 
pump inhibitor

Steroid and
NK1 antagonist
± lorazepam
± H2 blocker or 
proton pump 
inhibitor

Moderate

5-HT3 antagonist and
steroid
±NK1 antagonist*
± lorazepam
± H2 blocker or proton 
pump inhibitor

5-HT3 antagonist 
alone
or steroid alone
or NK1 antagonist†

and steroid
± lorazepam
± H2 blocker or 
proton pump 
inhibitor

Low

Steroid
or metoclopramide
or prochlorperazine
± lorazepam
± H2 blocker or proton 
pump inhibitor

N/A

ASCO Guidelines

High
5-HT3 antagonist and
steroid and
NK1 antagonist

Steroid and
NK1 antagonist

Moderate
5-HT3 antagonist and
steroid and
NK1 antagonist‡

5-HT3 antagonist
or steroid
or NK1 antagonist‡

Low Steroid N/A

MASCC Guidelines

High
5-HT3 antagonist and
steroid and
NK1 antagonist

Steroid and
NK1 antagonist

Moderate
5-HT3 antagonist and
steroid and
NK1 antagonist‡

5-HT3 antagonist
or steroid
or NK1 antagonist‡

Low Steroid N/A

*In patients receiving other chemotherapy agents associated with 
moderate risk (eg, carboplatin, cisplatin, doxorubicin, epirubicin, 
ifosfamide, irinotecan, or methotrexate).
†If an NK1 antagonist was used on day 1.
‡In patients treated with an anthracycline/cyclophosphamide.
ASCO=American Society of Clinical Oncology; CINV=chemotherapy-
induced nausea and vomiting; MASCC=Multinational Association 
for Supportive Care in Cancer; NA=not available; NCCN=National 
Comprehensive Cancer Network.

CINV=chemotherapy-induced nausea and vomiting.
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caused by moderately emetic intravenous chemotherapy, 
the ASCO and MASCC guidelines for antiemesis are 
largely comparable to those from the NCCN, with some 
slight differences (Table 3).1,3 For example, the ASCO 
guidelines state that dexamethasone may be omitted on 
days 2 and 3 if aprepitant is given. Further, both ASCO 
and MASCC guidelines state that aprepitant is recom-
mended for moderately emetic intravenous chemotherapy, 
primarily in patients receiving a combination of an anthra-
cycline plus cyclophosphamide; in contrast, the NCCN 
guidelines expand this approach to include other moderate-
risk emetogenic chemotherapies, including carboplatin, 
cisplatin, doxorubicin, epirubicin, ifosfamide, irinotecan, 
or methotrexate.2 Regarding CINV prevention for low-
risk emetogenic chemotherapies, the ASCO and MASCC 
guidelines both recommend the use of single-agent dexa-
methasone for only the first 24 hours after chemotherapy, 
whereas the NCCN guidelines also include metoclopramide 
and prochlorperazine as options in this setting. Currently, 
only the MASCC and NCCN guidelines differentiate the 
emetic risk of oral chemotherapy agents.

Special Case: Prevention of CINV Induced 
By Anthracycline/Cyclophosphamide 
Chemotherapy
Recommendations for patients being treated with 
anthracycline/cyclophosphamide chemotherapy differ 
slightly among the antiemetic guidelines. This regimen is 
frequently used to treat a large group of cancer patients, 
most typically women with breast cancer. The anthracy-
cline/cyclophosphamide regimen was initially considered 
to have a moderate emetogenic risk. However, over time 
it has been realized that this regimen is actually more 
appropriately considered as having a high emetogenic 
potential. Although the NCCN guidelines now include 
the anthracycline/cyclophosphamide combination in the 
high-risk group of chemotherapeutic agents,2 the MASCC 
guidelines still label this regimen as having moderate-risk 
of emetogenicity.3 However, the MASCC guidelines do 
separate this regimen from other moderate-risk agents, 
and actually recommend CINV prophylactic regimens 
that are similar to those for high-risk agents.

Treating Breakthrough CINV
Unfortunately, effective CINV prophylaxis is not achieved 
in all patients. Thus, antiemesis guidelines include recom-
mendations for the treatment of breakthrough CINV. 
According to the NCCN guidelines, the general principle 
underlying the treatment of breakthrough CINV is to 
administer an additional agent from a drug class with a 
mechanism of action that has not yet been used for the 
patient (Table 4).2 However, there is no consensus that 
one agent is better than another, and some patients may 

Table 3. CINV Prevention Regimens* for Emetogenic Oral 
Chemotherapy2,3

Emetic Risk
Choice of  
Antiemetic Therapy

Emetogenic 
potential
(MASCC 
guidelines)

High, 
moderate, low, 
minimal

See regimens for high/
moderate/low risk 
intravenous chemothera-
peutic agents 

Emetogenic 
potential
(NCCN 
guidelines)

High to  
moderate:
antiemetic 
prophylaxis 
recommended

5-HT3 antagonist
± lorazepam
± H2 blocker or proton 
pump inhibitor

Low to 
minimal:
antiemetic 
treatment as 
needed for 
CINV

Metoclopramide
or
prochlorperazine
or
haloperidol
± lorazepam
± H2 blocker or proton 
pump inhibitor

*ASCO antiemesis guidelines do not include CINV prophylaxis 
regimens for oral chemotherapeutic agents. 

CINV=chemotherapy-induced nausea and vomiting; 
MASCC=Multinational Association for Supportive Care in Cancer; 
NCCN=National Comprehensive Cancer Network.

are treated with either 5-HT3 antagonist monotherapy, 
steroid monotherapy, or NK1 antagonist with or without 
steroid therapy. The decision to add a steroid to the NK1 
antagonist is based upon whether the NK1 antagonist was 
also administered on day 1. Again, lorazepam and an H2 
blocker or proton pump inhibitor may be used as needed.

Prevention of CINV caused by low-risk emetic intra-
venous chemotherapy is achieved with a simple regimen 
of either a steroid (dexamethasone), the dopamine D2 
receptor antagonist metoclopramide, or the phenothiazine 
dopamine D2 receptor antagonist prochlorperazine. If an 
individual patient experiences CINV despite this single-
agent prophylactic approach, a combination antiemetic 
agent, as described above, can be administered during 
the next round of chemotherapy. Lorazepam and an H2 
blocker or proton pump inhibitor are administered when 
needed. There are no routine prophylactic regimens for 
minimal emetic risk intravenous chemotherapy agents. 
Instead, these patients are treated for CINV as needed.

All 3 guidelines (NCCN, ASCO, and MASCC) rec-
ommend the 3-pronged combination strategy of a 5-HT3 
antagonist, a steroid, and an NK1 antagonist within the 
first 24 hours to prevent acute CINV induced by highly 
emetogenic chemotherapy.6 For the prevention of CINV 
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Prevention of CINV in Patients Treated With 
Multidrug Regimens
The prevention and management of CINV in patients 
treated with multidrug chemotherapy regimens is com-
plicated by the fact that these patients are at risk for both 
acute and delayed CINV dependent upon the emetogenic 
potential of each individual agent, as well as the sequence 
in which these agents are administered. The general prin-
ciple underlying CINV prevention in this setting is to 
choose antiemetic therapy according to the chemothera-
peutic agent with the highest antiemetic risk.2 A 5HT3 
receptor antagonist should be given each day prior to 
the administration of the first dose of moderate or high 
emetogenic risk chemotherapeutics, and dexamethasone 
should be administered each day of treatment and the 
following 2 to 3 days after chemotherapy. NK1 receptor 
antagonists may also be useful in this setting, especially 
for multidrug regimens that contain high emetogenic risk 
chemotherapeutic agents.
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require multiple additional agents. Scheduled dosing 
should be used as opposed to dosing as needed. Because 
these patients are likely to have ongoing nausea and vom-
iting, they may be unable to tolerate an oral antiemetic, 
thus making an intravenous or rectal formulation more 
desirable. Additionally, patients should be carefully moni-
tored to ensure adequate hydration and electrolyte levels.

Prevention of Anticipatory CINV
Anticipatory CINV is most effectively avoided by prevent-
ing CINV from occurring in initial chemotherapy cycles.2 
Behavioral therapy, including systematic desensitization 
hypnosis and music therapy, are nonpharmacologic pro-
phylactic options for prevention of anticipatory CINV. 
Acupuncture or acupressure may also be useful. Pharma-
cologic options to prevent anticipatory CINV generally 
revolve around antianxiety agents. The most frequently 
used antianxiety agents in this setting are lorazepam and 
alprazolam. These agents may be given the day before 
chemotherapy administration.

Table 4. Management of Breakthrough CINV

Options and Alternative Drug Classes

•  Antipsychotic
•  Phenothiazine
•  Benzodiazepine 
•  5HT3 receptor antagonist
•  Cannabinoid
•  Steroid
•  Dopamine D2 receptor antagonist

Overview of CINV Agents
Lee S. Schwartzberg, MD

Agents from several different drug classes are now 
available for the prevention and treatment of 
CINV. Antiemetic agents are available in numer-

ous formulations, including oral, rectal, intravenous, 
intramuscular, and transdermal. The use of these medica-
tions in this setting is a result of an increased knowledge 
of the underlying pathophysiologic processes that cause 
nausea and vomiting in response to noxious substances, 
such as chemotherapeutic agents.

Pathophysiology of CINV
Nausea and the emesis reflex are controlled via a multistep 
process that is initiated when afferent (sensory) neurons 

transmit impulses from the pharynx and gastrointestinal 
tract (especially the small intestine) in what is referred 
to as the peripheral mechanism of CINV.1,2 Chemothera-
peutic agents can trigger these afferent impulses by caus-
ing irritation or damage to the enteroendocrine cells of 
the gastrointestinal mucosa, resulting in the release of 
neurotransmitters that activate receptors located on the 
terminal ends of the vagal afferent nerve fibers. The affer-
ent impulses are transmitted to the brainstem vomiting 
center that is located within the medulla oblongata, the 
lower portion of the brainstem that controls autonomic 
functions.3 The brainstem vomiting center is composed 
of loosely organized and interconnected regions within 
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the medulla, including the area postrema, the nucleus 
tractus solitarius, and the dorsal motor nucleus of the 
vagus nerve.2,4 The chemoreceptor trigger zone, located 
within the area postrema, receives and transmits the 
afferent nerve impulses within the other structures of the 
brainstem vomiting center. Emesis may also be triggered 
via a central mechanism in which the chemotherapeutic 
agent directly activates the chemoreceptor trigger zone via 
the bloodstream or cerebral spinal fluid. Once the affer-
ent impulses are received and processed, the brainstem 
vomiting center releases efferent impulses to the salivation 
center, abdominal muscles, respiratory center, and cranial 
nerves, leading to the process of vomiting.5

A number of neurotransmitters have been established 
as important mediators of CINV, including dopamine, sero-
tonin (5-hydroxytryptamine, 5-HT), and substance P.6,7

Dopamine was first thought to be the primary neu-
rotransmitter responsible for CINV.8 However, the high 
degree of variability associated with the use of dopamine 
antagonists as antiemetic agents, as well as the inability 
of dopamine antagonists to prevent the CINV caused by 
certain chemotherapeutic agents, suggested the impor-
tance of other neurotransmitters.9 It is now understood 
that no single neurotransmitter is responsible for all forms 
of CINV. Several antagonists to these neurotransmitter 
receptors have been developed. However, because a single 
common pathway for emesis is not yet defined, no single 
agent is able to provide complete prophylactic protection 
against all forms of CINV.

Corticosteroids
Corticosteroids, themselves a component of many che-
motherapy regimens, were first found to have antiemetic 
characteristics approximately 30 years ago.10 The mecha-
nism by which they are effective in preventing CINV is 
not well understood, but they are active against both acute 
and delayed emesis. A meta-analysis of 32 studies con-
taining 5,613 patients found that the corticosteroid dexa-
methasone increased the likelihood that patients would 
avoid acute or delayed CINV symptoms (odds ratio, 2.22; 
95% confidence interval [CI], 1.89–2.60; and odds ratio, 
2.04; 95% CI, 1.63–2.56, respectively).11 The majority of 
studies evaluating corticosteroids as antiemetic agents are 
limited to dexamethasone and methylprednisolone. Cor-
ticosteroids are now a mainstay of antiemetic regimens for 
the prevention of CINV.

Dopamine (D2) Receptor Antagonists
Dopamine receptor antagonists such as high-dose meto-
clopramide have been shown to have a beneficial effect in 
CINV prophylaxis. Although they can be utilized in this 
setting, they are generally not given because of the avail-
ability of more effective regimens, as well as the substan-
tial toxicity—particularly extrapyramidal side effects—

associated with the use of high-dose metoclopramide. 
Thus, metoclopramide is predominantly of historical use, 
although occasionally it may be administered in the rare 
case of a patient who cannot tolerate the other more com-
mon and more useful classes that are available.

Serotonin (5HT3) Receptor Antagonists
In vitro studies demonstrated that cisplatin treatment of 
gastrointestinal enterochromaffin cells resulted in calcium-
dependent 5-HT release, a process possibly mediated by 
free radical generation.12-14 The importance of 5-HT in 
CINV was further supported with evidence showing that 
cisplatin results in a large increase in the amount of 5-HT 
metabolite excreted.15 Among the many 5-HT recep-
tors, the 5-HT3 receptor appears to be the most critical 
for CINV. The 5-HT3 receptors that are located in the 
vagal afferent nerve fibers are involved in the peripherally-
mediated CINV, whereas the 5-HT3 receptors in the area 
postrema and nucleus tractus solitarius are involved in 
centrally mediated CINV.16,17

The prevention and management of CINV were 
dramatically revolutionized with the introduction of the 
use of 5-HT3 antagonists in the 1990s. First-generation 
5-HT3 antagonists include ondansetron, granisetron, 
dolasetron, and tropisetron. Meta-analyses of multiple 
randomized trials demonstrated that these agents are 
largely therapeutically equivalent and are associated with 
relatively few and mild adverse events.18-20 These agents 
are effective in preventing acute emesis, but their effect on 
delayed emesis is minimal.21

In 2003, the second-generation 5-HT3 antagonist 
palonosetron was approved for CINV. Palonosetron offers 
the advantages of a prolonged half-life and an approxi-
mate 100-fold greater affinity for the 5-HT3 receptor 
compared with the first-generation 5-HT3 antagonists.22,23 
In several prospective, randomized phase III clinical trials, 
palonosetron was demonstrated to be either noninferior 
or significantly superior to the first-generation agents 
ondansetron and dolasetron. At the 2010 MASCC meet-
ing, Morrow and colleagues presented a retrospective 
subgroup analysis of 2 phase III studies of palonosetron 
versus ondansetron and dolasetron.24 Patients received 
either a single intravenous dose of palonosetron (0.25 mg), 
ondansetron (32 mg), or dolasetron (100 mg). Higher 
rates of complete response, defined as no emetic episodes 
and no need for rescue therapy, were achieved by patients 
who received palonosetron compared with either ondan-
setron or dolasetron over both acute and delayed CINV 
intervals. Overall, a higher proportion of patients in the 
palonosetron arm experienced no nausea and no vomiting 
during the entire 120 hours postchemotherapy.

In a study comparing ondansetron and palonosetron 
in 563 cancer patients, palonosetron resulted in signifi-
cantly higher rates of complete response during the acute 
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agents. In 2003, aprepitant, the first NK1 antagonist, was 
approved as an orally available antiemetic agent. This 
was followed in 2008 by the approval of fosaprepitant, 
an intravenously administered aprepitant pro-drug. 
Aprepitant was approved based on 2 identically-designed, 
pivotal phase III trials.33 Both trials compared the safety 
and efficacy of a 3-drug combination consisting of ondan-
setron, dexamethasone, and aprepitant with the 2-drug 
combination of ondansetron and dexamethasone. All 
agents were administered prior to use of the emetic che-
motherapeutic agent, and dexamethasone and aprepitant 
were also subsequently continued. The trials evaluated 
the antiemetic therapy over a 5-day period, and in both, 
the addition of aprepitant reduced the risk of CINV or 
the need for rescue therapy by approximately half. In 
one study, the rate of complete response was significantly 
higher in patients who received aprepitant compared with 
those who did not (72.7% vs 52.3%; P<.001), a differ-
ence that became especially apparent on days 2–5 follow-
ing cisplatin treatment.34 Similarly, the rate of complete 
response in the second trial was 62.7% versus 43.3%, 
respectively (P<.001).35 Interestingly, pooled data from 
these trials suggested that aprepitant negated the increased 
risk for CINV associated with female sex.36 A subsequent 
phase III study in breast cancer patients further showed 
that a regimen consisting of a prophylactic combination 
of aprepitant, ondansetron, and dexamethasone prior to 
moderately emetogenic chemotherapy (anthracycline plus 
cyclophosphamide) followed by aprepitant alone on days 
2 and 3 was significantly superior to a prophylactic com-
bination of ondansetron and dexamethasone followed by 
ondansetron and dexamethasone on days 2 and 3.37

At the 2010 MASCC meeting, Grunberg and cowork-
ers presented results from a double-blind randomized  
phase III clinical trial that compared aprepitant at the 
approved 3-day oral schedule with a single intravenous dose 
of fosaprepitant.38 The study was designed to determine 
whether fosaprepitant was noninferior to aprepitant with 
regard to the primary endpoint, complete response (no 
vomiting and no use of rescue medications). The 2,247 
evaluable patients received cisplatin (70 mg/m2) for the 
first time and also received ondansetron and dexametha-
sone; patients were randomized to receive either aprepitant  
(125 mg day 1, 80 mg days 2–3; n=1,138) or fosaprepitant 
(150 mg day 1; n=1,109). A similar proportion of patients 
in both arms required antiemetic rescue medication, indi-
cating that fosaprepitant was indeed noninferior during the 
overall risk period. Most adverse events were similar in both 
arms, with aprepitant and fosaprepitant considered to be 
well tolerated. Infusion site pain/erythema/phlebitis was 
more frequent in the fosaprepitant arm (0.6% vs 2.4%).

Aprepitant both induces and inhibits the activity of 
the drug metabolizing enzyme cytochrome P450 enzyme 
3A4 (CYP3A4).39 Therefore, aprepitant may interact 

period, defined as having no emetic response and requiring 
no antiemetic rescue therapies (68.6% vs 81.0%; P<.01).25 
Palonosetron therapy also resulted in significantly higher 
rates of complete response during the delayed period 
(74.1% vs 55.1%; P<.01), as well as overall, up to 120 hours 
postchemotherapy (69.3% vs 50.3%; P<.01). Compara-
tively, a second study of 569 patients found palonosetron 
to be as effective as dolasetron,26 and a trial of 667 patients 
showed that palonosetron was as effective as ondansetron.27 
Interestingly, this same study showed that dexamethasone, 
which was administered at the investigators’ discretion, 
significantly increased the efficacy of palonosetron but not 
ondansetron during the delayed phase and overall.

In a recent randomized study, palonosetron plus 
dexamethasone was overall superior to granisetron plus 
dexamethasone for prevention of CINV.28 This study 
included 1,114 patients receiving highly emetogenic 
chemotherapy. Although a similar proportion of patients 
in each group had a complete response during the acute 
phase (75.3% vs 73.3%), more patients in the palonose-
tron group had a complete response during the delayed 
phase (56.8% vs 44.5%; P<.0001). However, these 
conclusions have been questioned because of potentially 
inadequate dosing in the granisetron arm and the use of a 
high (nonapproved) dose of palonosetron.22 The superior-
ity of palonosetron compared with first-generation 5-HT3 
antagonists remains to be established in prospective trials 
incorporating the latest evidence-based guidelines and 
other antiemetic agents, as appropriate.2

Unfortunately, 5-HT3 antagonists with corticosteroids 
do not adequately prevent all CINV cases, and a number 
of patients still suffer from CINV. This is especially true for 
highly emetogenic chemotherapeutic agents.

NK1 Receptor Antagonists
The neurotransmitter substance P is a member of the 
tachykinin peptides, a family of peptides involved in a 
number of regulatory processes through interaction with 
the NK receptors.29 Specifically, substance P binds to NK1 
receptors, which are located throughout the central nervous 
system, including the area postrema and the nucleus tractus 
solitarius, as well as in peripheral sites in the gastrointesti-
nal tract. However, because experiments in animal models 
show that NK1 antagonists that are unable to cross the 
blood-brain barrier are ineffective antiemetic agents, it 
is believed that the involvement of substance P and NK1 
receptors is limited to the central mechanism of CINV.30 
Substance P was first demonstrated to be involved in the 
emetic process when it was shown that administration of 
the peptide to dogs induced emesis.31,32

As the importance of the NK1 receptor became appar-
ent in the centrally-driven mechanism of CINV—the 
main mechanism responsible for delayed emesis—NK1 
antagonists have been investigated as potential antiemetic 
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followed by 80 mg aprepitant plus 4 mg dexamethasone 
twice daily on days 2 and 3. Both regimens were found 
to be similar overall, resulting in a 75% and 70% rate of 
CINV prevention for the olanzapine and aprepitant reg i-
mens, respectively, during the overall period (0–120 hours) 
following chemotherapy. A higher proportion of patients 
achieved complete response during the acute period with 
the olanzapine regimen compared with the aprepitant 
regimen (100% vs 87%), but the proportions were sim-
ilar in the delayed period (75% vs 70%). However, it 
was demonstrated that the olanzapine regimen resulted 
in improved nausea control in both the delayed (65% vs 
38%) and overall (65% vs 38%) periods.

Management of breakthrough CINV remains prob-
lematic. Although several pharmacologic options are 
available, they are generally of lesser or undefined effi-
cacy. Furthermore, in general these agents have not been 
formally studied in great detail against one another. The 
phenothiazines, particularly prochlorperazine, are prob-
ably the most commonly used agents in the breakthrough 
CINV setting. In one study, prochlorperazine was actu-
ally shown to be more effective than 5-HT3 antagonists 
in the treatment of breakthrough CINV resulting from 
anthracycline plus cyclophosphamide chemotherapy.

Other pharmacologic agents have been investigated 
for their antiemetic potential. Several of them have a low 
therapeutic index and are associated with a lower efficacy 
and higher risk of adverse events. The synthetic cannabi-
noids nabilone and dronabinol have antiemetic efficacy, 
but they are associated with significant adverse events 
such as postural hypotension and dysphoria.44 One recent 
review of several clinical studies found that although nabi-
lone was superior to placebo in the treatment of CINV, it 
did not add to the benefits of 5-HT3 antagonists.45

Conclusion
Our expanded knowledge of the pathophysiology of 
CINV has resulted in several classes of agents—including 
the 5-HT3 receptor antagonists, NK1 antagonists, dopa-
mine receptor antagonists, and corticosteroids—which 
when utilized in combination, are effective in prevention 
of this toxicity. Nonetheless, the problem still exists for a 
significant fraction of patients. Further improvement in 
preventing CINV will likely come from a better under-
standing of the complex interaction of neurotransmitters 
involved in this reflex and the concurrent development 
of both more effective agents and novel inhibitory drugs. 

References
1. Grunberg SM, Deuson RR, Mavros P, et al. Incidence of chemotherapy-induced 
nausea and emesis after modern antiemetics. Cancer. 2004;100:2261-2268.
2. Hesketh PJ. Chemotherapy-induced nausea and vomiting. N Engl J Med. 
2008;358:2482-2494.
3. Miller AD. Central mechanisms of vomiting. Dig Dis Sci. 1999;44:39S-43S.

significantly with the metabolism of coadministered 
drugs that are metabolized in a CYP3A4-mediated path-
way. Because of the risk of life-threatening reactions, the 
combination of aprepitant with pimozide, terfenadine, 
astemizole, and cisapride is contraindicated.22 Coad-
ministration with chemotherapeutic agents metabolized 
by CYP3A4 is generally allowed without dose modifi-
cation, but caution should be used. Dexamethasone 
should be reduced when combined with aprepitant. 
Typically, the dose is reduced from a maximum of  
20 mg without aprepitant to 12 mg on day 1 with aprepi-
tant. When dexamethasone is combined with aprepitant  
on days 2 and 3, a regimen of 8 mg/day in a single dose 
or divided doses is commonly used for highly emeto-
genic chemotherapy.

Other Agents for CINV
The benzodiazepine lorazepam can be used in conjunc-
tion with the standard 3-drug antiemetic regimen in the 
prophylactic setting. This approach is especially useful in 
patients who experience anticipatory CINV or in patients 
who exhibit moderate or extreme anxiety prior to receiv-
ing chemotherapy.

There is a growing realization that many patients 
who receive chemotherapy are at an increased risk for 
developing symptoms of gastroesophageal reflux. This 
condition may exacerbate pre-existing nausea, or it can 
even be misinterpreted as nausea. Therefore, acid reduc-
tion strategies such as a proton pump inhibitor or an H2 
antagonist can be used, especially in patients with a his-
tory of gastroesophageal reflux or heartburn.

The dopaminergic D2 antagonists metoclopramide 
and the butyrophenones effectively prevent CINV in 
a dose-dependent manner, and metoclopramide plus 
dexamethasone is as effective as single-agent ondansetron 
to prevent acute and delayed CINV.40 Interestingly, the 
atypical antipsychotic agent olanzapine, an antagonist of 
both dopamine and 5-HT receptors, has also been found 
in 2 phase II trials to effectively prevent both acute and 
delayed CINV, and it is also active in the breakthrough set-
ting.41,42 At the 2010 MASCC meeting, Navari and Gray 
presented results from a randomized trial comparing the 
ability of olanzapine versus aprepitant to prevent CINV 
when either agent was combined with palonosetron and 
dexamethasone.43 A total of 53 patients were included; 
all patients were chemotherapy-naïve and received either 
cisplatin or cyclophosphamide plus doxorubicin. Patients 
in the olanzapine arm received olanzapine at 10 mg on 
day 1 combined with 0.25 mg palonosetron and 20 mg 
dexamethasone, followed by 10 mg/day olanzapine alone 
on days 2–4 after chemotherapy. Patients in the aprepitant 
arm received aprepitant at 125 mg on day 1 combined 
with 0.25 mg palonosetron and 12 mg dexamethasone, 
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