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Abstract 
One of the most dreaded side effects of anticancer treatment, chemo-
therapy-induced nausea and vomiting (CINV) plays a significant role in 
cancer patients’ morbidity and quality of life. The management of CINV 
has been refined over the past several decades, and CINV can now be 
addressed with targeted prophylactic medications aimed at inhibiting 
the molecular pathways involved in emesis, including serotonin recep-
tor antagonists and neurokinin-1 receptor antagonists. Advances in the 
understanding of the physiology of CINV, coupled with the introduc-
tion of several agents that inhibit activation of these receptors, are 
reflected in current CINV guidelines. These guidelines, which are largely 
similar, provide recommendations based on expert review of available 
clinical trial data. Despite the availability of effective prophylaxis, many 
patients still suffer from CINV. To minimize these side effects, clinicians 
should ensure widespread adoption and implementation of at least 1 
CINV guideline in their practice. Even when the recommendations are 
followed, a small group of patients continue to experience CINV, often 
in the form of nausea, for which few treatments are effective. Current 
and future studies will begin to delineate the specific pathways for the 
development of nausea, hopefully leading to the identification of novel 
agents and regimens with improved efficacy in this setting.
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Many of the most important advances in our 
understanding of the natural history of chemo-
therapy-induced nausea and vomiting (CINV) 

in cancer patients have occurred during the past 3 decades. 
Until recently, much of this work focused on unraveling 
the basic neuropharmacology that defines the emetic reflex. 
This research led to the development of strategies for inhib-
iting these pathways and preventing the ultimate conse-
quence of CINV. Dopamine was the first neurotransmitter 
shown to have an essential role in the CINV pathway. This 
finding was followed by research establishing the impor-
tance of serotonin (5HT) and substance P. Antiemetic 
drugs targeting these pathways quickly followed, including 
antidopaminergics, 5HT3 receptor antagonists, and neuro-
kinin-1 (NK1) receptor antagonists.

However, recent work has demonstrated that the 
pathways involved in the emetic response are not as 
straightforward as was once believed; no longer is 1 
type of neurotransmitter receptor (dopamine, 5HT3, or 
NK1) thought to be associated with a particular type of 
response (acute, delayed, or anticipatory CINV). A con-
tinued effort to improve understanding of the physiology 
underlying the emetic response will hopefully lead to the 
development of more specific agents to prevent CINV, as 
well as help physicians to better use existing antiemetic 
agents in clinical practice.

Recently Completed Studies

The 5HT3 receptor has long been recognized as an 
important target of intervention for prevention of CINV. 
This recognition led to the development and approval of 
several 5HT3 receptor antagonists, including dolasetron, 
granisetron, ondansetron, and palonosetron. However, 
researchers did not immediately recognize that these 
5HT3 receptor antagonists differ somewhat in terms of 
their mechanisms of action and efficacy.

The 5HT3 receptor antagonist palonosetron, a 
second-generation agent, offers several advantages over 
older 5HT3 receptor antagonists. For example, palonose-
tron has a half-life of nearly 40 hours, making it much 
more durable compared to the first-generation 5HT3 
agents, which have half-lives of approximately 10 hours.1 
Palonosetron’s longer half-life results in prolonged bio-

availability, allowing this drug to be effective in both the 
acute and delayed phases of CINV. Indeed, this benefit 
was shown by palonosetron’s superior ability to prevent 
delayed emesis caused by both highly and moderately 
emetogenic chemotherapy agents without an increase in 
incidence or duration of adverse events.2-5 Additionally, 
palonosetron has a higher affinity for the 5HT3 receptor.1

Recent work has shown that the increased efficacy 
of second-generation 5HT3 receptor antagonists such as 
palonosetron is not due solely to their longer half-life 
and higher receptor affinity. This research suggests that 
palonosetron may have a relatively unique mechanism 
of action, whereby it undergoes allosteric binding to the 
5HT3 receptor.6 Other studies suggest that the recep-
tor dynamics are changed when the agent is bound to 
the receptor; these changes include how rapidly and 
completely the receptor is internalized.7 These 2 unique 
pharmacologic characteristics may explain the increased 
activity of palonosetron.

Another important and relatively recent discovery 
concerns the NK1 receptor antagonists. Traditionally, 
5HT3 receptor antagonists were used to control CINV 
during the acute period, while NK1 receptor antagonists 
were mainly used during the delayed period. Indeed, this 
strategy has been incorporated into major guidelines. 
However, research is increasingly revealing that these 
guidelines reflect an incomplete understanding of anti-
emetic dynamics.

In a study my colleagues and I published in early 
2011, we compared 2 schedules of NK1 receptor antag-
onists to determine their efficacy for preventing both 
acute and delayed CINV.8 In this study, 2,322 patients 
who were receiving cisplatin chemotherapy for the first 
time were randomized to receive either a single dose of 
intravenous fosaprepitant on Day 1 or the standard 3-day 
regimen of oral aprepitant on Days 1–3. All patients 
were also given ondansetron and dexamethasone. The 
efficacy of both NK1 receptor antagonist schedules was 
found to be similar, although readers should note that 
the study was not specifically designed to assess efficacy 
during the acute period. The results of this study suggest 
that NK1 antagonists do not need to be administered 
over a 3- or 5-day period in order to elicit the desired 
effect during the delayed period. 

New Findings Regarding Chemotherapy-Induced 
Nausea and Vomiting in Cancer Patients
Steven M. Grunberg, MD
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This finding raises questions about how these agents 
work and why they continue to work for days after 
administration. Their continued efficacy could be due to 
pharmacologic reasons, such as stronger binding of the 
agent to the target receptor, or due to pharmacodynamic 
reasons, such as durable receptor occupancy independent 
of serum levels. Alternatively, this effect may not necessar-
ily be due to either improved pharmacodynamics or phar-
macokinetics; instead, efficacy during the delayed phase 
could be strictly due to prophylactic use of the agent to 
prevent the NK1 receptors from ever being activated dur-
ing cisplatin treatment.

These and other studies show the importance of 
reconsidering the pharmacology of existing agents in 
order to design better drugs in the future. Many of the 
recent discoveries regarding the mechanism of action and 
use of existing antiemetic agents will likely affect future 
updates to CINV guidelines.

Future Research Directions

Personalized therapy, already a major concept in the field 
of oncology, may have an important impact in the field 
of CINV prevention. One potential implementation of 
personalized therapy is the incorporation of pharma-
cogenomics, an emerging field that involves studying 
genetic differences among individuals that alter a drug’s 
pharmacology. For example, pharmacogenomic differ-
ences in the cytochrome P450 2D6 (CYP2D6) enzyme 
pathway have been demonstrated to have an effect on 
5HT3 receptor antagonists. The CYP2D6 pathway is 
essential for the metabolism of some 5HT3 receptor 
antagonists; therefore, changes in CYP2D6 enzyme 
activity may dramatically alter the efficacy of an agent. 
For instance, CYP2D6 genotyping can be used to define 
cancer patients as either rapid or slow metabolizers; 
those patients who are more rapid metabolizers have 
an increased risk of having a reduced antiemetic effect. 
Indeed, patients defined as ultrarapid metabolizers of 
5HT3 receptor antagonists experience a significantly 
higher frequency of nausea and emesis during the acute 
period.9 Separately, researchers have identified mutations 
in certain 5HT3 receptor subunits that may explain the 
lack of efficacy of antiemetic drugs in some patients.10,11

Interestingly, pharmacogenomics may play a role in 
explaining why certain antiemetic agents are approved at dif-
ferent doses by regulatory agencies in different countries. For 
example, both granisetron and palonosetron are approved at 
different doses in Japan compared with the United States. 
Traditionally, this difference was attributed to arbitrary deci-
sions made by the different regulatory agencies. However, 
this difference may actually be due to pharmacogenomic 
differences between the 2 populations, which may cause 

variations in the metabolism of the drug that in turn cause 
the different efficacies observed in clinical studies. Unfor-
tunately, although comparative studies between different 
populations in different countries might allow the identifi-
cation of unique treatment results, such studies are difficult 
to conduct because of the difficulty in controlling for the 
myriad of factors that vary between populations, including 
lifestyle, diet, environment, and climate.

Shedding more light on the impact of pharmacoge-
nomics in CINV is a longitudinal, prospective, observational 
study recently conducted at a single hospital in Malaysia, an 
area of great ethnic diversity.12 The study population con-
sisted of 158 women with breast cancer who were all treated 
with similar chemotherapy regimens (cyclophosphamide 
and 5-fluorouracil plus either epirubicin, adriamycin, or 
methotrexate). All patients also received the same antiemetic 
regimen, consisting of a 5HT3 receptor antagonist plus 
dexamethasone. Patients were grouped according to ethnic 
population: Chinese, Malay, or Indian. Interestingly, each 
ethnic group had a unique response to antiemetic therapy, 
with Chinese patients experiencing the most CINV symp-
toms both during acute and delayed periods.

This study raises the question of whether differences 
in the genetic make-up of various ethnic groups could 
allow for more accurate prediction of how patients will 
respond to antiemetic therapy or even which medications 
are necessary to optimally treat a particular patient. In 
research settings, investigators may be able to observe 
how different ethnic groups respond to antiemetic regi-
mens and use this information to identify which genes are 
important for these different responses.

Focus on Nausea

Traditionally, CINV has been perceived as a single condi-
tion, but researchers are increasingly realizing that nausea 
and vomiting, although related, are in fact 2 very differ-
ent phenomena. Indeed, nausea will likely become an 
interesting focus of research in the coming years. Nausea 
occurs more frequently than emesis, and nausea may actu-
ally be of greater clinical significance for patients.13,14

All of the drugs currently indicated for CINV in 
the United States were approved based on clinical trials 
that used complete response as an endpoint. Typically, 
complete response is defined as the absence of vomiting 
with no use of rescue medication; it does not include 
any measurement of nausea. This omission is primarily a 
reflection of the difficulty involved in measuring nausea, 
compared to the straightforward method of quantitat-
ing emesis (counting vomiting episodes). The typical 
assumption has been that drugs that are capable of treat-
ing vomiting will also be effective for nausea. However, 
this assumption may not hold true, which could explain 
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may be important, and differences in the dopamine 
reward pathway may help explain why patients who previ-
ously used alcohol heavily are less affected by CINV.

Acknowledgment
Steven M. Grunberg, MD, has received consulting fees from 
Helsinn, Merck, SNBL, and Tesaro. He has also received fees 
for non-CME/CE services and has ownership interest in Merck. 

References

1.	Grunberg SM, Koeller JM. Palonosetron: a unique 5-HT3-receptor antagonist 
for the prevention of chemotherapy-induced emesis. Expert Opin Pharmacother. 
2003;4:2297-2303.
2.	Eisenberg P, Figueroa-Vadillo J, Zamora R, et al. Improved prevention of mod-
erately emetogenic chemotherapy-induced nausea and vomiting with palonose-
tron, a pharmacologically novel 5-HT3 receptor antagonist: results of a phase III, 
single-dose trial versus dolasetron. Cancer. 2003;98:2473-2482.
3.	Aapro MS, Grunberg SM, Manikhas GM, et al. A phase III, double-blind, 
randomized trial of palonosetron compared with ondansetron in preventing 
chemotherapy-induced nausea and vomiting following highly emetogenic chemo-
therapy. Ann Oncol. 2006;17:1441-1449.
4.	Gralla R, Lichinitser M, Van Der Vegt S, et al. Palonosetron improves prevention 
of chemotherapy-induced nausea and vomiting following moderately emetogenic 
chemotherapy: results of a double-blind randomized phase III trial comparing 
single doses of palonosetron with ondansetron. Ann Oncol. 2003;14:1570-1577.
5.	Saito M, Aogi K, Sekine I, et al. Palonosetron plus dexamethasone versus 
granisetron plus dexamethasone for prevention of nausea and vomiting during 
chemotherapy: a double-blind, double-dummy, randomised, comparative phase 
III trial. Lancet Oncol. 2009;10:115-124.
6.	Rojas C, Stathis M, Thomas AG, et al. Palonosetron exhibits unique molecular 
interactions with the 5-HT3 receptor. Anesth Analg. 2008;107:469-478.
7.	Rojas C, Thomas AG, Alt J, et al. Palonosetron triggers 5-HT(3) receptor internalization 
and causes prolonged inhibition of receptor function. Eur J Pharmacol. 2010;626:193-199.
8.	Grunberg S, Chua D, Maru A, et al. Single-dose fosaprepitant for the prevention 
of chemotherapy-induced nausea and vomiting associated with cisplatin therapy: ran-
domized, double-blind study protocol—EASE. J Clin Oncol. 2011;29:1495-1501.
9.	Kaiser R, Sezer O, Papies A, et al. Patient-tailored antiemetic treatment with 
5-hydroxytryptamine type 3 receptor antagonists according to cytochrome P-450 
2D6 genotypes. J Clin Oncol. 2002;20:2805-2811.
10.	Tremblay PB, Kaiser R, Sezer O, et al. Variations in the 5-hydroxytryptamine 
type 3B receptor gene as predictors of the efficacy of antiemetic treatment in cancer 
patients. J Clin Oncol. 2003;21:2147-2155.
11.	Kaiser R, Tremblay PB, Sezer O, Possinger K, Roots I, Brockmöller J. Inves-
tigation of the association between 5-HT3A receptor gene polymorphisms and 
efficiency of antiemetic treatment with 5-HT3 receptor antagonists. Pharmacoge-
netics. 2004;14:271-278.
12.	Hassan BA, Yusoff ZB. Genetic polymorphisms in the three Malaysian races 
effect granisetron clinical antiemetic actions in breast cancer patients receiving 
chemotherapy. Asian Pac J Cancer Prev. 2011;12:185-191.
13.	Kurtin SE. Chemotherapy-induced nausea and vomiting: clinical updates. Oncology 
Pharmacist. 2010;3:44-45. http://issuu.com/theoncologypharmacist/docs/2010_may?
mode=embed&layout=http%3A%2F%2Fskin.issuu.com%2Fv%2Flight%2Flayout.
xml&showFlipBtn=true. Accessed October 18, 2011.
14.	Hesketh PJ. Chemotherapy-induced nausea and vomiting. N Engl J Med. 
2008;358:2482-2494.
15.	Grunberg SM, Deuson RR, Mavros P, et al. Incidence of chemotherapy-induced 
nausea and emesis after modern antiemetics. Cancer. 2004;100:2261-2268.

why patients still suffer from chemotherapy-induced 
nausea despite antiemetic interventions.

Several recent studies, conducted both in the United 
States and in other countries, have demonstrated that 
approximately twice as many patients experience nausea 
compared with those who experience vomiting; in some 
populations, this ratio may approach 3:1. In 1 study, the 
incidence of acute nausea was over 2-fold higher than 
the incidence of acute vomiting (35% vs 13%).15 This 
trend is especially true among young women undergoing 
treatment for breast cancer, who are particularly prone to 
experiencing delayed nausea instead of delayed vomiting. 

This difference in prevalence between nausea and 
vomiting has caused investigators to conclude that the 2 
conditions are discrete phenomena. Currently, the path-
ways responsible for vomiting are understood much better 
than the pathways that cause nausea. In order to better 
devise drugs and strategies aimed at treating nausea itself, 
future research should be focused on understanding exactly 
what nausea is and the physiologic pathways that lead to it.

Although nausea is typically considered to be a pre-
lude to vomiting, this continuum may not always hold 
true. Interestingly, many of the medications suggested to 
have efficacy against nausea—such as megestrol, cannabi-
noids, steroids, and olanzapine—are also considered to be 
remedies for cancer cachexia or appetite stimulants. This 
observation suggests an interesting way to think about 
nausea; rather than comparing nausea with vomiting, 
clinicians may want to start thinking that the opposite of 
nausea is the presence of a good appetite. Thus, an inter-
esting direction for future research will be to incorporate 
observations from studies that offer insights into cancer 
cachexia and cancer anorexia into research on CINV.

Summary

Although many advances have been made in the past 
30 years of research focused on treating and preventing 
CINV, many gaps in our understanding of these condi-
tions remain. For example, certain factors place a person 
at greater risk for experiencing increased CINV, including 
female sex, younger age, and no prior alcohol use. Inter-
estingly, a link has even been suggested between postop-
erative nausea and vomiting and the stage of a woman’s 
menstrual cycle. However, the reasons why these factors 
increase the risk of CINV remain undefined. Hormones 
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Although CINV has been a significant medical issue 
since the introduction of anticancer chemother-
apy, its impact has been dramatically altered over 

recent decades. This change is mainly due to the introduc-
tion of effective antiemetic agents and the use of these 
agents as prophylactic therapy. Prior to the introduction 
of effective antiemetic drugs, cancer patients had limited 
options for the prevention of CINV. Instead, they rou-
tinely required hospitalization following chemotherapy 
administration for care of the ensuing nausea and emesis. 
Thus, patients developed an expectation that undergoing 
anticancer chemotherapy would inevitably result in the 
development of moderate or severe CINV and that this 
side effect would detract from their lifestyle and reduce 
their quality of life. Often, CINV made completion of 
the necessary chemotherapy regimen difficult for patients.

Fortunately, advances in our understanding of the 
underlying biology of CINV have allowed for the develop-
ment of agents targeted against the pathways important for 
CINV. This development has resulted in the approval of 
several drugs to prevent CINV. In general, physicians know 
that these agents are very effective in the vast majority of che-
motherapy patients. However, many physicians incorrectly 
believe that the problem of CINV is completely solved by 
these agents. The fallacy of this belief becomes evident when 
discussing the potential for CINV with a cancer patient who 
is preparing to undergo chemotherapy. Even with the avail-
ability of multiple effective antiemetic agents, most patients 
still greatly fear CINV. In fact, nausea and emesis rank as 
the most feared side effects of anticancer chemotherapy. In 
a survey of patient concerns, 73% of lung cancer patients 
reported that they would choose their chemotherapy regi-
men based on its side-effect profile, if they were given that 
option.1 Among the side effects listed in this survey, nausea 
and vomiting were ranked as most important by nearly half 
(48%) of the respondents.

Given these findings, there remains a critical need 
among cancer patients for treatments and strategies that can 
address the issue of CINV. To begin to address this problem, 
oncologists need to recognize the true magnitude and impact 
of CINV and implement strategies that allow for the most 
effective use of antiemetic medication to prevent CINV. 
Studies suggest that CINV remains highly prevalent despite 
the use of antiemetic agents, occurring in up to 80% of 
patients receiving chemotherapy.2 However, clinicians often 
overlook the prevalence of CINV.3,4 Healthcare providers 

also tend to underestimate the impact of CINV on patients, 
including reductions in daily functioning, hampering of 
social activities, and interference with employment.5-7

Role of Guidelines in Clinical Practice

To help address the significant needs surrounding CINV, 
several major groups have produced CINV-specific guide-
lines. The most prominent of these groups are the American 
Society of Clinical Oncology (ASCO), the Multinational 
Association for Supportive Care in Cancer (MASCC), and 
the National Comprehensive Cancer Network (NCCN).8-10 
In many cases, the recommendations and overall guidance 
are similar among the guidelines issued by these 3 groups. 
To form these guidelines, expert panels carefully reviewed 
the medical literature, identified the most effective agents 
available, and codified how these agents could be used most 
appropriately to prevent CINV resulting from different types 
of chemotherapy. The implementation of these guidelines 
into clinical practice not only improves patient outcomes but 
also lessens the burden on the healthcare system by facilitat-
ing more efficient use of resources.11

One of the main principles shared among these 3 
guidelines is the idea that the amount and severity of CINV 
a patient is likely to experience is mainly determined by the 
specific chemotherapy regimen being prescribed. To help 
clinicians better predict the risk of CINV, each guideline 
has created classification schemes that define the CINV 
potential of various chemotherapy agents. For intravenous 
agents, 4 categories have been developed based on the 
proportion of patients likely to experience acute emesis if 
no prophylactic antiemetic therapy is administered: high 
(≥90% of patients), moderate (30–90% of patients), low 
(10–30% of patients), and minimal (<10% of patients). 
Readers should note that these definitions only account 
for the potential of developing acute emesis; they do not 
consider delayed emesis. Defining the emetogenicity of 
each chemotherapy agent is important both to provide a 
framework for choosing an appropriate antiemetic regimen 
and to better understand the drug’s potential for CINV.12 

In most cases when CINV is a significant issue, the 
offending drug is classified as having either moderate or high 
emetogenic potential. The quintessential high–emetic risk 
drug is cisplatin, which produces severe emesis. The effects 
of cisplatin are severe regardless of the dose or administra-
tion schedule. Thus, cisplatin-treated patients require opti-

Updates to Guidelines on Chemotherapy-Induced 
Nausea and Vomiting
Mark G. Kris, MD
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mal antiemetic therapy. According to all 3 major guidelines, 
the best antiemetic regimen for preventing CINV caused 
by chemotherapy agents with high emetic risk is a triple 
combination that includes a 5HT3 receptor antagonist, a 
corticosteroid, and an NK1 receptor antagonist. Together, 
these 3 classes of drugs form the cornerstone of antiemetic 
prophylaxis for all patients receiving high–emetic risk che-
motherapy. Currently, the preferred agents in this combina-
tion include the 5HT3 receptor antagonist palonosetron, 
either of the NK1 receptor antagonists aprepitant or fosa-
prepitant, and the corticosteroid dexamethasone.

For chemotherapy agents with moderate emetic risk, 
the guidelines clearly state that patients should receive a mul-
tidrug antiemetic regimen comprised of a 5HT3 antagonist 
and dexamethasone. Typically, palonosetron is the preferred 
5HT3 receptor antagonist in this setting. Evidence suggests 
that the addition of aprepitant is also beneficial for patients 
receiving moderate–emetic risk chemotherapy drugs. 
Although aprepitant is not yet included as a recommended 
option for moderate–emetic risk agents in any of the guide-
lines, the literature clearly supports its use in this setting, 
especially given its favorable safety profile. 

The currently available antiemetic therapies prevent but 
do not treat CINV; thus, all 3 guidelines stress the overarching 
principle of CINV prevention as a primary strategy. Unfor-
tunately, there is no effective treatment for CINV once it has 
occurred. Additionally, once a patient has experienced CINV, 
he or she is more likely to suffer from this side effect in sub-
sequent rounds of chemotherapy.13 Thus, the most effective 
antiemetic regimens should be administered upfront, either 
at or near the time of initial chemotherapy administration.

Updates to Guidelines

Each of the 3 CINV guidelines is regularly updated to 
incorporate novel clinical data and the availability of newly 
approved agents. For example, an expert panel recently 
updated the ASCO guidelines; this update is presently 
undergoing final review and will be published shortly in the 
Journal of Clinical Oncology.14 Of the 3 CINV guidelines, 
the NCCN guidelines are updated the most frequently; 
the most recent version was released in July 2011.10 Several 
important changes were incorporated into this revision.

Palonosetron Preferred Among Serotonin Receptor 
Antagonists 
One important change in the most recent version of the 
NCCN guidelines is the identification of palonosetron 
as the preferred 5HT3 receptor antagonist. Until recently, 
the expert panel had been unable to reach a consensus as 
to whether a particular 5HT3 receptor antagonist should 
be recommended over other drugs in this class. However, 
multiple randomized, phase III clinical trials have been 
conducted to address this question, and these studies have 
demonstrated that palonosetron provides higher rates of 

response for delayed emesis compared to other 5HT3 recep-
tor antagonists (dolasetron, ondansetron, and granisetron).

In a study of 569 patients who received moderately 
emetogenic chemotherapy, study participants were ran-
domized to receive a single intravenous dose of palonosetron  
(0.25 mg or 0.75 mg) or dolasetron (100 mg) administered 
prior to chemotherapy.15 The primary study endpoint was 
prevention of acute emesis, which was defined as complete 
response (no emetic episodes with no rescue medication) 
during the first 24 hours after chemotherapy. A second-
ary endpoint assessed the prevention of emesis 2–5 days  
following chemotherapy. 

Prevention of acute emesis was achieved at similar 
rates among the 3 treatment groups (63.0%, 57.1%, and 
52.9% for 0.25-mg palonosetron, 0.75-mg palonosetron, 
and 100-mg dolasetron, respectively), suggesting that 
either dose of palonosetron was as effective as dolasetron. 
During the delayed period, however, significantly higher 
rates of complete response were achieved with both the 
0.25 mg and 0.75 mg doses of palonosetron compared 
to dolasetron (54.0%, 56.6%, and 38.7%, respectively; 
P=.004 for 0.25-mg palonosetron vs dolasetron; P<.001 
for 0.75-mg palonosetron vs dolasetron).

In another study, 667 patients who were receiving 
highly emetogenic chemotherapy were randomized to 
receive a single intravenous dose of palonosetron (0.25 mg 
or 0.75 mg) or ondansetron (32 mg) prior to administra-
tion of chemotherapy.16 Again, the study endpoints were 
complete response during the acute and delayed periods. 
Both low-dose palonosetron and high-dose palonosetron 
were as effective as ondansetron for preventing acute emesis 
(59.2%, 65.5%, and 57.0%, respectively), and both doses 
of palonosetron were more effective than ondansetron for 
preventing delayed emesis (45.3%, 48.0%, and 38.9%, 
respectively). Notably, the addition of dexamethasone, 
which was done at the investigator’s discretion in approxi-
mately two-thirds of patients, resulted in significantly 
higher complete response rates during the delayed period 
among patients treated with 0.25-mg palonosetron versus 
those treated with ondansetron (42.0% vs 28.6%; P=.021).

In a third study, 570 patients undergoing moderately 
emetogenic chemotherapy were treated with a single 
intravenous dose of palonosetron (0.25 mg or 0.75 mg) 
or ondansetron (32 mg) prior to administration of che-
motherapy.17 In this study, the rates of complete response 
were significantly higher for 0.25-mg palonosetron 
compared to ondansetron during both the acute period 
(81.0% vs 68.6%; P<.01) and the delayed period (74.1% 
vs 55.1%; P<.01). Although the same trend was observed 
for the 0.75-mg dose of palonosetron, the differences did 
not reach statistical significance.

Finally, the fourth and largest study involved  
1,114 patients who were undergoing treatment with 
highly emetogenic chemotherapy.18 Patients were ran-
domized to receive either 0.75 mg palonosetron or  
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40 µg/kg granisetron, both of which were administered 
prior to chemotherapy. In this trial, dexamethasone was 
also administered in both treatment arms. The propor-
tion of patients who achieved a complete response during 
the acute period was similar between the palonosetron 
and granisetron groups (75.3% vs 73.3%). However, the 
proportion of patients who achieved a complete response 
during the delayed period was significantly higher in 
the palonosetron arm compared to the granisetron arm 
(56.8% vs 44.5%; P<.0001).

Importantly, in addition to its efficacy against emesis, 
palonosetron also improves symptoms of nausea. Based 
on the proven efficacy of palonosetron to prevent acute 
CINV and its greater efficacy for prevention of delayed 
CINV, the NCCN expert panel recommended palonose-
tron as the preferred 5HT3 receptor antagonist.

Other Updates 
Another update to the NCCN CINV guidelines is the 
inclusion of data from a recent study published by Grunberg 
and colleagues.19 In this randomized, double-blind trial, 
2,322 patients who were receiving highly emetogenic che-
motherapy for the first time were randomized to receive anti-
emetic therapy consisting of ondansetron, dexamethasone, 
and either fosaprepitant (150 mg on Day 1) or aprepitant  
(125 mg on Day 1, 80 mg on Day 2, and 80 mg on Day 3). 
This study found that a single dose of intravenous fosaprepi-
tant was noninferior to the standard 3-day regimen of oral 
aprepitant for prevention of delayed CINV. In many practice 
settings, a single intravenous dose of fosaprepitant would be 
much easier to administer than the 3-day oral regimen of 
aprepitant. Furthermore, administration of an intravenous 
medication helps to ensure that the patient is properly 
treated, as intravenous administration eliminates the possi-
bility that patients will forget to take the drug. Finally, unlike 
other 5HT3 receptor antagonists, fosaprepitant shows no 
difference in efficacy between men and women. 

Summary

All oncologists should pay close attention to nausea and 
emesis in cancer patients undergoing chemotherapy treat-
ment, particularly individuals who are receiving drugs that 
have a moderate or high emetic risk. Clinicians should 
also stay up-to-date about recent changes in the CINV 
guidelines, as these guidelines reflect our most current 
understanding of the development of CINV and optimal 
strategies for prevention. All healthcare professionals who 
care for cancer patients undergoing chemotherapy should 
become very familiar with at least 1 of the CINV guide-
lines and should incorporate these recommendations into 
routine patient management. Strict adherence to these 
guidelines will likely help to reduce the prevalence of this 
highly troublesome side effect of chemotherapy. Adherence 

to these guidelines will also help to improve overall quality 
of care, reduce costs, and more effectively address chemo-
therapy patients’ very serious concerns about CINV.
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As physicians, we are fortunate to be living in an era 
in which evidence-based medicine drives many of 
the guiding principles by which we practice. Not 

only do we subscribe to evidence-based medicine as the 
optimal way to manage patients, we now have a num-
ber of systems that provide this evidence in accessible, 
well-referenced ways. In practice, such systems generally 
take the form of evidence-based guidelines, 3 of which 
are valuable approaches to the management of CINV. 
Overall, the recommendations offered by each of these 
guidelines have more points of similarity than differences.

Guidelines from ASCO are periodically updated 
based on a rigorous evaluation of the evidence that is avail-
able to date.1 The majority of the data considered for the 
ASCO guidelines is Level 1 evidence, and this evidence 
is given the most weight. Thus, the ASCO guidelines 
are considered to be methodologically thorough. How-
ever, the rigorous nature of these guidelines makes their 
development a particularly labor-intensive effort. For this 
reason, the ASCO guidelines are updated only once every 
few years, instead of more frequently, even though clinical 
trial data are continuously being reported.

The NCCN also provides guidelines for the man-
agement of CINV, and many clinicians rely heavily on 
them.2 The NCCN guidelines consider both Level 1 and 
Level 2 evidence. In addition, the NCCN guidelines take 
into account the fact that many clinical questions lack the 
clear evidence needed to form evidence-based recommen-
dations. To address this shortcoming, the NCCN guide-
lines also take into account the opinions of the expert 
panel forming the recommendations. Including expert 
opinions is a good way to provide seamless guidance 
across all the major decision points in CINV treatment. 
Another advantage of the NCCN guidelines is that they 
are updated at least annually—and on a more frequent 
basis as needed—to quickly incorporate new results from 
practice-changing clinical trials.

Finally, the MASCC also provides guidelines for 
the management of CINV.3 The MASCC was among 
the first organizations to shed light and real clarity on 
the management of CINV. MASCC continues to pro-
vide recommendations in this area; these recommenda-
tions incorporate Level 1 evidence, Level 2 evidence, 
and expert opinion. In addition to being used in the 

United States, the MASCC guidelines are often used in 
European clinical practice as well.

Integrating Updates Into Clinical Care

Although these guidelines provide clear recommenda-
tions for prevention of CINV, patients continue to 
regard the potential for nausea and emesis as 1 of the 
most substantial side effects of chemotherapy. Surveys 
have shown that CINV is the adverse effect about which 
patients are most apprehensive, and this apprehension 
results in a great deal of distress and uncertainty at a 
time when patients are already quite stressed. CINV 
is thus an important intervention point for clinicians; 
discussion of CINV should include education about the 
available prophylactic antiemesis options. 

Most community oncology practices have a sys-
tematic approach to the delivery of chemotherapy. At 
minimum, this approach generally includes a set of writ-
ten orders that list all of the chemotherapy agents to be 
administered, their dosages, and their schedules. Increas-
ingly, a majority of physicians are incorporating electronic 
medical records into their practice; use of this valuable 
tool can help to facilitate the best delivery of care. Not 
only can electronic medical records and associated care 
plans be easily populated, they can also be conveniently 
aggregated and reviewed at a later time to assure the qual-
ity of care. Additionally, electronic orders can be modified 
as needed; this flexibility represents a marked improve-
ment over having to make changes to written orders.

Supportive care measures, including timing and types 
of prophylactic antiemesis regimens, can also be included 
with these medical orders. Adding supportive care mea-
sures to existing orders can help to ensure that the correct 
dosage is administered at the correct time in order to 
most effectively prevent CINV. For example, intravenous 
antiemetics such as fosaprepitant, dexamethasone, and 
palonosetron should be delivered on Day 1 prior to the 
administration of the chemotherapy to ensure that the 
patient receives the full dose of the drug and that it is fully 
bioavailable for prophylaxis.

By itself, the discovery that a single intravenous dose 
of fosaprepitant is noninferior to the 3-day oral regimen 
of aprepitant is likely to have a significant impact on the 

Incorporating Chemotherapy-Induced Nausea 
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CINV field. By receiving an intravenous dose on Day 1, 
patients avoid the need to self-administer 3 oral pills over 
3 days, which may be particularly difficult as patients 
return to their life at home and are confronted with hav-
ing to take other prescriptions and deal with other side 
effects of chemotherapy.

When trying to provide the highest quality of care for 
oncology patients, a goal should be to make consistency 
a hallmark of treatments. For instance, the same agents 
should be used in subsequent cycles, when possible. 
Another important aim is to be sure that side effects are 
being accurately measured. A variety of tools exist to aid in 
this endeavor; acute CINV is relatively easy to measure—
the patient can simply be asked about CINV symptoms on 
the day of chemotherapy administration—but information 
about delayed CINV may be more difficult to capture. For 
patients undergoing chemotherapy on a 2–3 week sched-
ule, accurately recalling CINV may be especially hard, as 
the majority of CINV symptoms occur in the first 5–7 days 
following chemotherapy. To address this difficulty, a nurse 
can be assigned to call the patient on Day 2 or 3, at which 
time he or she can inquire about and document CINV 
symptoms. Not only does a follow-up call help to ensure 
that the patient took their Day 2 and Day 3 antiemetic 
medication correctly, it also gives the nurse an opportunity 
to verify that the patient has a prescription for breakthrough 
medication and to initiate the process for prescribing a dif-
ferent medication should it be needed.

Future Directions in CINV Prevention

Additional research evaluating translation of evidence-
based recommendations into the clinic is much needed 
in CINV. Overall, studies should demonstrate a near 
100% translation into practice, as most of the patient 
populations used in major CINV clinical trials are 
representative of those patients seen in regular clinical 
practice. Nonetheless, both published and anecdotal 
evidence suggests that many clinical practices are not 
using these rigorous, evidence-based guidelines. The rea-
sons for this shortfall are unclear, but gaps in translating 
guidelines to clinical practice can be avoided by more 
systematic use of guidelines across the field. 

Despite the many advances in the availability of effec-
tive prophylactic antiemetic regimens, a residual number 
of patients continue to experience CINV despite use of 

these medications. For these patients, nausea symptoms 
are generally more of an issue than emesis, and symptoms 
most often affect the individual on or after Day 3. This 
residual nausea can have a significant impact on quality 
of life, and it can potentially have a negative impact on 
healthcare resources as well. Patients with persistent nau-
sea often go back to the clinic for rehydration, and they 
may even be admitted for treatment. 

Unfortunately, clinicians still lack effective treat-
ments for chemotherapy-induced nausea. Current 
guidelines recommend the use of drugs from classes 
other than those used for prophylaxis. Some of these 
drugs have sedating effects, which may reduce patient 
anxiety; however, these agents can be more toxic, and no 
studies have convincingly demonstrated that they have 
an established benefit in this setting. New agents such 
as the atypical antipsychotic olanzapine have shown 
promise but require further study. For example, results 
of a phase III trial were reported at the 2010 ASCO 
Annual Meeting; these data showed that olanzapine 
was comparable to aprepitant for prevention of CINV 
in patients receiving highly emetogenic chemotherapy. 
Notably, olanzapine demonstrated improved control 
of delayed nausea compared to aprepitant; nausea was 
avoided in 65% and 38% of patients in each treatment 
arm, respectively.4 However, the data are not yet suf-
ficient to support the incorporation of olanzapine into 
evidence-based guidelines.

Acknowledgment
Lee S. Schwartzberg, MD, FACP, has received consulting fees 
and fees for non-CME/CE services from Eisai, Inc.

References

1.	American Society of Clinical Oncology, Kris MG, Hesketh PJ, et al. American 
Society of Clinical Oncology guideline for antiemetics in oncology: update 2006. 
J Clin Oncol. 2006;24:2932-2947.
2.	National Comprehensive Cancer Network. Antiemesis. Clinical Practice Guidelines 
in Oncology. Version 1.2012. http://www.nccn.org/professionals/physician_gls/pdf/
antiemesis.pdf. Accessed October 4, 2011.
3.	Roila F, Hesketh PJ, Herrstedt J; Antiemetic Subcommittee of the Multinational 
Association of Supportive Care in Cancer. Prevention of chemotherapy- and 
radiotherapy-induced emesis: results of the 2004 Perugia International Antiemetic 
Consensus Conference. Ann Oncol. 2006;17:20-28.
4.	Navari RM, Gray SE, Kerr AC. Olanzapine versus aprepitant for the prevention 
of chemotherapy-induced nausea and vomiting (CINV): a randomized phase III 
trial. Presented at the 2010 American Society of Clinical Oncology Annual Meet-
ing; June 4–8, 2010; Chicago, Illinois. Abstract 9020.



Clinical Advances in Hematology & Oncology  Volume 9, Issue 11, Supplement 27  November 2011    11

c l inica     l  roun    d t a b l e  monogra       p h

Discussion: Ongoing Advances in CINV

H&O  How current is the pharmacogenomic 
research on susceptibility to nausea and vomiting?

Steven M. Grunberg, MD Most of this research has been 
conducted within the past decade, and some of the latest 
breakthroughs have just been published this year. Survey 
studies on the incidence of acute and delayed nausea and 
vomiting have been conducted in recent years and have 
shown a significant incidence of these side effects even in 
the present era of antiemetic therapy.

H&O  What opportunities are available for clinicians 
to learn about the latest research in CINV?

Steven M. Grunberg, MD Aside from published litera-
ture, scientific meetings provide an excellent opportunity 
for clinicians to learn about recent advancements. For 
example, the 2011 Annual Meeting of the MASCC 
included an entire workshop on nausea. In this work-
shop, participants discussed ways of better defining che-
motherapy-induced nausea and strategies and approaches 
for managing nausea. One interesting outcome of this 
discussion was recognition of a particular complication 
in the field of CINV: Several colloquial terms are com-
monly used to describe the symptoms of nausea that may 
not be well defined or consistent. Further complicating 
this problem, some languages do not even have a term for 
the word nausea. For example, it is difficult to translate 
the word into Finnish.

H&O  Is there a school of thought that says 
clinicians should focus more on vomiting than 
nausea?

Steven M. Grunberg, MD Traditionally, clinicians have 
indeed focused more on vomiting than nausea. This trend 
is partly due to the objective nature of vomiting; in addi-
tion, many clinicians have believed that vomiting is the 
ultimate culmination of nausea. Thus, complete response 
(no vomiting and no rescue medication) became accepted 
as the primary endpoint of clinical studies and was used 
to measure drug efficacy for US Food and Drug Admin-
istration (FDA) approvals. Over time, new drugs to treat 
and prevent CINV were developed specifically to meet 
this endpoint, thus continuing the emphasis on vomiting. 
However, nausea in the absence of vomiting is equally 
troublesome to patients. While vomiting can certainly 

result in dehydration, nausea can have a similar effect, as a 
nauseous patient is far less likely to ingest adequate liquids.  

While nausea should not be overlooked, clinicians 
should note that vomiting remains an important end-
point. Some episodes of chemotherapy-induced vomiting 
are incredibly violent. Rarely, extreme vomiting can cause 
major damage, such as tearing of the esophageal tissue 
(Boerhaave syndrome).

H&O  Do you foresee new mechanisms or 
algorithms being implemented to help clinicians 
better choose which antiemetic to use and when 
to use it?

Steven M. Grunberg, MD We currently have a number 
of guidelines on CINV, each of which is slightly differ-
ent from the others. Some clinicians may ask why these 
guidelines differ, given that antiemetic agents have been 
demonstrated to work in particular ways. Much of the 
difference among guidelines is due to the different goals 
of each of the guideline committees, including how they 
analyze the data and what data are considered for inclu-
sion. For guidelines to be incorporated more routinely 
into clinical practice, we need to better understand 
obstacles to their use and limitations of the guidelines 
themselves, including when they should or should 
not be used. Overall, guidelines should help to point 
the clinician in the right direction and should be used 
together with sound clinical judgment, common sense, 
and evolving knowledge.

The NCCN guidelines are perhaps the most 
frequently updated among all the CINV guidelines. 
However, only a minority of NCCN recommendations 
are supported by Level 1 data; the rest are comprised of  
Level 2 or occasionally Level 3 data. Because the goal 
of the NCCN guidelines is to be comprehensive in 
data inclusion and interpretation, these guidelines must 
include studies other than randomized controlled trials.

Another obstacle to optimal implementation of CINV 
guidelines is physicians’ learning habits. A recent editorial 
in The New England Journal of Medicine discussed the 
value of Level 4 evidence.1 This editorial concluded that 
physicians learn intellectually from Level 1 evidence, but  
Level 4 personal anecdotal evidence has an important 
impact on physicians’ actual practice. Studies have shown 
that institutional support for guideline implementation 
results only in a temporary increase in their usage, and an 
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expert lecture on antiemetic drugs during grand rounds 
has little effect on the prescribing habits of physicians. 
However, when patients are administered a questionnaire 
on their CINV-related symptoms and these question-
naires are then provided to each patient’s own physician, a 
durable change in CINV guideline implementation can be 
achieved. This change is likely due to the physicians having 
a personal reaction to the information, which causes them 
to be more likely to follow the guidelines.

H&O  What is the best way to approach 
CINV prophylaxis for moderately emetogenic 
chemotherapy?

Mark G. Kris, MD Prevention of CINV for moderately 
emetic chemotherapy is especially difficult because the risk 
of emesis with these drugs spans such a broad range—from 
30–90%. Given the relative safety of the antiemetic agents, 
I err on the side of using more rather than less antiemetic 
therapy, in order to ensure maximal prophylaxis. In these 
situations, I typically give all 3 components of the anti-
emetic regimen, as they are all FDA-approved. Although 
this approach may mean that the patient must take more 
pills, patients are generally quite willing to do so if they 
understand that these pills will help to prevent CINV.

H&O  Consider a 50-year-old woman with breast 
cancer who received chemotherapy (anthracycline 
plus cyclophosphamide). She was given an 
optimal antiemetic regimen prior to and following 
chemotherapy treatment, according to guidelines, 
but she presented 48 hours later complaining of 
nausea. How should she be managed?

Lee S. Schwartzberg, MD, FACP If the patient has taken 
dexamethasone on Days 2 and 3 but is still experiencing 
nausea or emesis, she should be given rescue medication. In 
our practice, we typically rely on compazine first, because it 
has slightly less sedative effect than phenergan. If the patient 
continues to have symptoms, we also frequently add a ben-
zodiazepine. In addition to providing rescue medication, 
clinicians need to question the patient to determine if there 
is an anxiety component to the CINV. For the second che-
motherapy cycle, a more aggressive antiemetic intervention 
may be needed. For this patient, I would generally use olan-

zapine as breakthrough medication. As standard practice, 
all patients are given a prescription for rescue medication at 
the time of chemotherapy treatment.

H&O  Which aspects of recent advances in CINV 
are you most looking forward to incorporating into 
your own practice?

Mark G. Kris, MD One of the things I am particularly 
excited about is the recognition of palonosetron as the 
preferred 5HT3 receptor antagonist. For the first time in 
many years, we know we can improve control of nausea 
and emesis simply by prescribing a different medication. 
The fact that this recognition has been incorporated into 
guidelines means that it will be widely implemented in 
clinical practice and will hopefully have a significant 
impact on many patients.

The ability to use a single dose of intravenous fosa-
prepitant in place of a 3-day regimen of oral aprepitant is 
also practice-changing. Use of an intravenous medication 
ensures that the optimal antiemetic will be delivered in 
the clinic, thus eliminating the risk of the patient forget-
ting the medication or skipping a dose. Additionally, this 
change can help us to overcome some of the other barriers 
to success with the 3-day oral aprepitant regimen, such as 
issues with reimbursement.  

Lee S. Schwartzberg, MD, FACP I agree completely. I 
am also excited about palonosetron’s apparent ability to 
reduce CINV during the delayed period. In many patients, 
delayed CINV is worse than acute symptoms.
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Recent Advances and Updated Guidelines in the Management  
of Chemotherapy-Induced Nausea and Vomiting (CINV)
CME Post-Test: Circle the correct answer for each question below. 

 1.	Which 5HT3 receptor antagonist has the longest half-life?

a.	 Dolasetron
b.	 Granisetron 
c.	 Ondansetron 
d.	Palonosetron

2.	� In a study of breast cancer patients treated at a single hospital 
in Malaysia, which ethnic group experienced the most CINV 
symptoms during both acute and delayed periods?

a.	 Chinese
b.	 Indian
c.	 Malay
d.	There were no significant differences between ethnic groups

3.	 How is complete response typically defined?

a.	� The absence of vomiting or nausea during the acute period 
with no use of rescue medication

b.	� The absence of vomiting or nausea during both the acute  
and delayed period with no use of rescue medication

c.	 The absence of vomiting with no use of rescue medication
d.	The absence of nausea with no use of rescue medication

4. 	How prevalent is CINV among patients receiving chemotherapy?

a.	 CINV occurs in less than 10% of patients
b.	 CINV occurs in approximately 30% of patients
c.	 CINV occurs in approximately 50% of patients
d.	CINV occurs in up to 80% of patients

5. 	�Which of the following factors is the main determinant of the 
amount and severity of CINV a patient is likely to experience?

a.	 The specific chemotherapy regimen being prescribed
b.	 The dose of the chemotherapy agent
c.	 The administration schedule for the chemotherapy agent
d.	The type of cancer being treated

6.	� Which is the best antiemetic regimen for preventing CINV caused 
by chemotherapy agents with high emetic risk?

a.	 A 5HT3 receptor antagonist plus an NK1 receptor antagonist
b.	 A 5HT3 receptor antagonist plus a corticosteroid
c.	� A triple combination that includes a 5HT3 receptor 

antagonist, a corticosteroid, and an NK1 receptor antagonist
d.	The 3 major guidelines offer different recommendations

7.	� How does palonosetron compare to other 5HT3 receptor 
antagonists (dolasetron, granisetron, and ondansetron) in terms 
of efficacy for controlling acute and/or delayed emesis?

a.	 Palonosetron provides superior control of acute emesis
b.	 Palonosetron provides superior control of delayed emesis
c.	� Palonosetron provides superior control of both acute and 

delayed emesis
d.	� All 5HT3 receptor antagonists are equally effective for the 

prevention of both acute and delayed emesis

8.	� Which types of evidence are considered in the  
National Comprehensive Cancer Network guidelines?

a.	 Only Level 1 evidence
b.	 Only Level 2 evidence
c.	 Both Level 1 and Level 2 evidence
d.	� Level 1 evidence, Level 2 evidence, and the opinions  

of the expert panel forming the recommendations

9.	� Among patients who continue to experience CINV despite the 
use of prophylactic antiemetic regimens, which of the following 
problems are most likely?

a.	 Acute nausea
b.	 Acute vomiting
c.	 Delayed nausea
d.	Delayed vomiting

10.�	�In a study comparing olanzapine versus aprepitant for 
prevention of CINV in patients receiving highly emetogenic 
chemotherapy, what proportion of patients in the olanzapine 
arm avoided nausea?

a.	35%
b.	48%
c.	65%
d.	72%
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