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C  hemotherapy-induced 
nausea and vomiting 
(CINV) is one of the 
most common and wide-

ly investigated adverse events (AEs) 
associated with cancer treatment. 
Although CINV remains a significant 
problem for patients undergoing che-
motherapy, there have been many ad-
vances in the treatment of CINV as 
well as changes in the way we assess 
both the risk for CINV and CINV it-
self. As these changes occur frequent-
ly, it is difficult for oncology advanced 
practitioners (APs) to stay up to date 
on the optimal assessment and treat-
ment strategies. This article will high-
light the most recent updates in the 

assessment and treatment of CINV 
over the past 2 to 3 years.

Risk Factors
The most important risk factor 

for CINV is the level of emetogenic 
potential of the chemotherapeutic 
agents (Ettinger et al., 2007); see Ta-
ble 1. Other risk factors for increased 
CINV are younger age, female sex, 
and history of low alcohol intake (≤ 4 
drinks per week). There is no specific 
age identified in clinical trials when 
assessing risk for CINV, but the con-
sensus in these trials has correlated 
that the younger the age, the greater 
the risk of CINV. A history of morning 
sickness with pregnancy, motion sick-
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Abstract
Chemotherapy-induced nausea and vomiting (CINV) is a common adverse 
event for patients with cancer. Many advances over the past 2 decades have 
improved the treatment of CINV, thus increasing the quality of life of cancer 
patients. Understanding the pathophysiology and risk factors for CINV helps 
clinicians develop better treatments and strategies for prevention. Updates to 
the understanding and management of CINV occur very often due to intense 
study and interest in this common toxicity associated with cancer therapy. 
As a result, the optimal management of CINV changes continually, impacting 
patient care. Oncology advanced practitioners (APs) are often the primary 
contact and treating providers of CINV. This article will review the most re-
cent updates in risk factors, pathophysiology, classifications, treatments, and 
changes incorporated into guidelines for the management of CINV, providing 
opportunities for APs to better understand and treat CINV. 
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ness, and anxiety has also been associated with 
a higher risk of CINV (Eckert, 2001; Stricker & 
Eaby, 2010). Studies from 2009–2010 evaluating 
for risk factors of CINV are as follows:

• In a study of over 1,000 patients receiv-
ing cisplatin-based chemotherapy, a triple-drug 
antiemetic regimen of aprepitant (Emend), dexa-
methasone, and ondansetron improved complete 
response (defined as no emesis and no use of 
rescue therapy) in preventing CINV regardless 

of risk factors and eliminated the increased risk 
of CINV associated with female sex (Hesketh, 
Aapro, Street, & Carides, 2010).

• In patients with breast cancer who have 
one or more risk factors for CINV, the addi-
tion of aprepitant to a 5-hydroxytryptamine-3  
(5-HT3) receptor antagonist plus dexametha-
sone improved control of CINV from 38% to 
66% no emesis in the control arm to 70% to 82% 
no emesis in the aprepitant-containing arm. In 
the small group of patients (3%) in this study 
who had no risk factors for CINV, aprepitant 
provided little clinical benefit (Warr, Street, & 
Carides, 2011).

• A study of Asian patients with breast can-
cer determined that while most (65%) of  the 
patients adhered to their antiemetic regimens, 
severe nausea still affected 14.3% of patients, 
mostly in the delayed setting. Anxiety as a risk 
factor was not well established when only ask-
ing a single question of whether the patient is 
anxious, as opposed to a more comprehensive 
assessment. However, it was determined that 
when anxiety is present, it is a major risk factor 
contributing to CINV. Clinicians need to com-
municate with their patients and accurately as-
sess for anxiety to help improve CINV control 
(Shih, Wan, & Chan, 2009).

• Two recent articles concurred that age 
is a major risk factor for CINV (Jakobsen & 
Herrstedt, 2009; Roscoe et al., 2010). In Jakobsen 
& Herrstedt, increased risk was observed in pa-
tients under the age of 65. In Roscoe et al., there 
were over 1,600 patients analyzed; in each decade 
of life category, the older the age, the less CINV 
reported. In addition, patients who perceived 
that they were more susceptible to nausea than 
their friends and family reported severe nausea 
2.85 times more often than those who did not be-
lieve that they were more susceptible to nausea 
(Roscoe et al., 2010).

Pathophysiology
The pathophysiology of CINV has been bet-

ter understood since the identification of the neu-
rotransmitters and receptors involved in the process 
and the medications that target these pathways (Ta-
ble 2). Chemotherapy activates receptors via neu-
rotransmitters in three areas: the gastrointestinal 
(GI) tract, the chemoreceptor trigger zone, and the 
vomiting center (VC). Once activated by neurotrans-

Table 1. Emetic Risk of Intravenously 
Administered Antineoplastic Agents

Emetic riska Agent

High (> 90%) Carmustine
Cisplatin
Cyclophosphamide  
≥ 1,500 mg/m2

Dacarbazine
Dactinomycin
Mechlorethamine
Streptozocin

Moderate  
(> 30%–90%)

Carboplatin
Cyclophosphamide  

< 1,500 mg/m2

Cytarabine > 1 g/m2

Daunorubicin
Doxorubicin
Epirubicin
Idarubicin
Ifosfamide
Irinotecan 
Oxaliplatin

Low  
(10%–30%)

Bortezomib
Cetuximab
Cytarabine ≤ 1,000 mg/m2

Docetaxel
Etoposide
Fluorouracil
Gemcitabine
Methotrexate
Mitomycin
Mitoxantrone
Paclitaxel
Pemetrexed
Topotecan
Trastuzumab

Minimal  
(< 10%)

Bevacizumab
Bleomycin
Busulfan
2-Chlorodeoxyadenosine
Fludarabine
Rituximab
Vinblastine
Vincristine
Vinorelbine

Note. aIncidence of emesis without antiemetics.
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mitters, the VC sends signals to 
the abdominal muscles and GI 
tract, respiratory tract, and the 
cranial nerves to cause vomiting 
or the feeling of nausea (Cun-
ningham, 1997). There are two 
separate neurologic pathways 
involved in the process of nau-
sea and vomiting: the peripheral 
pathway and the central pathway. 
The peripheral pathway is in-
nervated primarily by the 5-HT3 
receptors binding with serotonin 
in the GI tract (Cunningham, 
1997), and the central pathway is 
activated by substance P binding 
with neurokinin-1 (NK-1) recep-
tors found in the central nervous 
system (Hesketh et al., 2003). Re-
cent reviews and studies of this process suggest the 
following:

• The key neurotransmitters involved in em-
esis are serotonin, dopamine, and substance P, and 
the main way to treat CINV is by deactivating their 
corresponding receptors by blocking them from 
binding with these neurotransmitters (Navari, 
2009).

• Additional neurotransmitters and recep-
tors play roles in CINV other than 5-HT3 recep-
tors and NK-1 receptors; understanding their im-
portance requires further study. There is a need 
to better understand the relationships between 
receptors and neurotransmitters involved in the 
process of CINV. Also, physicians and scientists 
could consider developing drugs that target mul-
tiple receptors in the CINV process (Frame, 2010).

Assessment and Classification
Chemotherapy-induced nausea and vomit-

ing is commonly categorized as acute, delayed, 
or anticipatory. Each category can have different 
triggers and should be treated differently. Acute 
CINV occurs within the first 24 hours of receiv-
ing chemotherapy; delayed CINV occurs 24 to 120 
hours after chemotherapy (Martin, 1996); antici-
patory CINV occurs when a patient feels nausea 
or vomits prior to chemotherapy based on a past 
experience, which may be heightened by anxiety. 
In addition to these three main categories, CINV 
can also be refractory (or breakthrough), in which 
the patient experiences CINV because of inad-

equate or ineffective antiemetic treatments (Tip-
ton et al., 2007). The most recent literature relat-
ing to assessment of CINV suggests the following:

• The specific cutoff time between acute and 
delayed CINV (24 hours) originated in cisplatin-
based trials and may be somewhat arbitrary when 
applied to other chemotherapeutic agents (Feyer 
& Jordan, 2011). This may be important when 
clinicians observe a longer acute CINV phase or 
conversely, a delayed CINV phase, which may be-
gin prior to the 24 hours, and are trying to utilize 
medication regimens that are recommended for 
each category.

• Acute CINV is likely mediated by the pe-
ripheral serotonin pathway; delayed CINV is 
likely mediated by the action of substance P at 
NK-1 receptors in the central pathway. Treat-
ments should be geared toward the correspond-
ing receptors (Langford & Chrisp, 2010). 

Treatment
A wide array of antiemetic agents are avail-

able for the prevention and treatment of CINV. 

5-HT3 RECEPTOR ANTAGONISTS 

5-HT3 receptor antagonists dramatically im-
proved acute CINV in the 1990s. Granisetron is 
available in both oral and transdermal formula-
tions, and there are no significant differences in 
complete response rates between formulations 
(Grunberg, Gabrial, & Clark, 2007). Another 
5-HT3 receptor antagonist, palonosetron, has a 

Table 2. Neurotransmitters and Pathways Involved in the Control 
of Chemotherapy-Induced Nausea and Vomiting 

CINV pathway and receptor

Drug Central NK-1 Peripheral 5-HT3

Aprepitant 

Fosaprepitant 

Palonosetron 

Dolasetron 

Granisetron 

Granisetron transdermal 
system



Ondansetron 

Note. 5-HT3 = 5-hydroxytryptamine-1; CINV = chemotherapy-induced 
nausea and vomiting; NK-1 = neurokinin-1.
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long half-life (approximately 40 hours) and min-
imal toxicity profile, which may make it more 
appealing than other 5-HT3 receptor antagonists 
(Feyer & Jordan, 2011). Ondansetron and dolas-
etron are the other 5-HT3 receptor antagonists 
available for use in the United States. The most 
recent studies of 5-HT3 receptor antagonists 
suggest the following:

• A transdermal formulation may be prefer-
able for patients with CINV for whom oral ad-
ministration is difficult and extended duration is 
desired (Frame, 2010).

• A large, multicenter Japanese trial of over 
1,100 patients demonstrated that palonosetron 
was noninferior to granisetron for acute CINV 
in patients receiving highly emetogenic chemo-
therapy (HEC) when given with dexamethasone. 
Palonosetron was more efficacious at preventing 
delayed CINV than was granisetron, but there 
was no use of prophylactic granisetron given in 
the delayed setting (Saito et al., 2009). Although 
it has been assumed that 5-HT3 receptor antago-
nists do not play a significant role in preventing 
delayed CINV, this study calls for further study 
into this concept.

NK-1 RECEPTOR ANTAGONISTS

In 2003, oral aprepitant was the first NK-1 re-
ceptor antagonist to be approved by the US Food 
and Drug Administration (FDA) for CINV. When 
combined with a corticosteroid and a 5-HT3 re-
ceptor antagonist, aprepitant has been shown to 
prevent acute and delayed CINV in patients re-
ceiving HEC. The IV formulation fosaprepitant 
received approval from both the FDA and the Eu-
ropean Medicines Agency in January 2008 for the 
treatment of CINV in patients receiving HEC and 
moderately emetogenic chemotherapy (MEC) 
when given with the aprepitant bi-pack on days 
2 and 3. The most recent changes and updates for 
NK-1 receptor antagonists include the following:

• A study was conducted to compare apre-
pitant vs. placebo in addition to a 5-HT3 receptor 
antagonist and dexamethasone for MEC regimens 
including doxorubicin and cyclophosphamide 
(AC), as well as non–AC-containing chemother-
apy drugs considered to be moderately emeto-
genic (Rapoport et al., 2010). There were slightly  
more patients in both arms of the study who re-
ceived the non–AC-containing chemotherapy 
regimens. Results indicated that in both the AC- 

and non–AC-containing MEC regimens, there 
was improvement in the rate of vomiting and 
complete response in acute and delayed CINV 
(Rapoport et al., 2010).

• A single-day dosing regimen of fosaprepi-
tant 150 mg was shown to be noninferior to the 
3-day dosing regimen of aprepitant, and has re-
cently gained FDA approval in combination with 
dexamethasone and a 5-HT3 receptor antagonist 
in HEC regimens (Grunberg et al., 2010).

OTHER PHARMACOLOGIC INTERVENTIONS

Corticosteroids are effective antiemetics 
when combined with a 5-HT3 receptor antago-
nist and NK-1 receptor antagonist. Their mecha-
nism of action is unknown, and the optimal dose 
for the control of emesis has not been determined 
(Navari, 2009; Roila, Herrstedt, Gralla, & Tonato, 
2010); however, numerous clinical trials have 
confirmed superior outcomes (improved control 
by 15% to 20%) when corticosteroids are used 
in antiemetic regimens compared with a 5-HT3 
antagonist alone (Frame, 2010). Dexamethasone 
is the most widely used corticosteroid; however, 
no study reports the superiority of one cortico-
steroid over another in terms of efficacy (Feyer 
& Jordan, 2011). Adverse events associated with 
dexamethasone include insomnia, GI symptoms, 
agitation, increased appetite, weight gain, rash, 
depression on cessation of treatment, hiccups, 
and oral candidiasis (Tan et al., 2009).

Olanzapine is an antipsychotic that blocks 
multiple neurotransmitters. Several phase II 
studies (Navari et al., 2005; Navari et al., 2007; 
Tan et al., 2009) showed that olanzapine can im-
prove complete response rates of delayed CINV 
in patients receiving MEC or HEC, as well as im-
prove the quality of life of cancer patients dur-
ing chemotherapy administration. Common AEs 
with olanzapine are sedation and weight gain.

Dopamine receptor antagonists (e.g., meto-
clopramide, prochlorperazine, droperidol, and 
haloperidol) were the core of antiemetic therapy 
before the introduction of 5-HT3 receptor antag-
onists. Current guidelines recommend that dopa-
mine receptor antagonists be reserved for patients 
intolerant of or refractory to 5-HT3 receptor an-
tagonists, NK-1 receptor antagonists, and cortico-
steroids. Because of the high level of blockade of 
the dopamine receptors, they can cause extrapy-
ramidal symptoms that can limit the use of these 
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agents (Navari, 2009). Benzodiazepines are effec-
tive accompaniments to antiemetic regimens to 
treat anxiety and reduce anticipatory CINV. Can-
nabinoids (dronabinol and nabilone [Cesamet]) 
are also recommended in the recent guidelines 
to be reserved for patients intolerant of or refrac-
tory to 5-HT3 receptor antagonists, NK-1 recep-
tor antagonists, and corticosteroids. They possess 
weak antiemetic effects and have a high incidence 
of AEs, such as dizziness, dysphoria, and halluci-
nations (Feyer & Jordan, 2011).

NONPHARMACOLOGIC INTERVENTIONS

Nonpharmacologic interventions for the 
treatment of CINV include acupuncture, acu-
pressure, guided imagery, music therapy, psycho-
educational support, and progressive muscle re-
laxation. Exercise, hypnosis, yoga, Chinese herbal 
medicine, massage and aromatherapy, acustimu-
lation with a wristband device, and consumption 
of ginger have been studied for use in the preven-
tion of nausea and vomiting, but further investi-
gation is needed to ascertain their effectiveness 
(Eaton & Tipton, 2009). 

• Progressive muscle relaxation was found 
to be effective in treating anticipatory CINV (Ea-
ton & Tipton, 2009). 

• Virtual reality interventions were re-
searched by Eaton and Tipton (2009) and found 
to be helpful in combination with antiemetics.

Guidelines
Several cancer organizations (American So-

ciety for Clinical Oncology [ASCO], Multina-
tional Association of Supportive Care in Cancer 
[MASCC], the National Comprehensive Cancer 
Network [NCCN]) and the Oncology Nursing So-
ciety (ONS) have published nationally recognized 
guidelines for managing CINV. The most recent 
updates to these guidelines are summarized in 
Table 3 and listed below:

• MASCC 2010 (Roila et al., 2010)
• NCCN 2011 (NCCN, 2011)
• ONS 2009 (Tipton et al., 2007)
• ASCO 2011 (Basch et al., 2011)
All four guidelines unanimously suggest a 

combination of a 5-HT3 receptor antagonist, 
dexamethasone, and aprepitant or fosaprepitant 
on day 1 for acute CINV with HEC. The guide-
lines for MEC vary more throughout the dif-
ferent organizations (see Table 3). None of the 

four organizations recommend a 5-HT3 recep-
tor antagonist or an NK-1 receptor antagonist 
for use with low emetogenic chemotherapy. 
Prophylaxis is not recommended by ASCO,  
MASCC, NCCN, or ONS for patients receiving 
chemotherapy regimens associated with mini-
mal emetic risk (< 10%).

Barriers to Management
As with many treatments that cancer patients 

receive, there are often barriers that both provid-
ers and patients face when trying to achieve op-
timal medical management. Cost of medications, 
education of patients and providers, perceptions 
of CINV, and fear of missing treatment are all rea-
sons why patients may not receive the most ef-
ficacious antiemetic regimen. When oncologists, 
nurses, and patients were interviewed separately 
to determine the experience of CINV, the on-
cologists and nurses clearly underestimated the 
amount of delayed CINV patients experienced 
(Grunberg et al., 2004). The recent literature 
identifies the following barriers to treating CINV:

• Delayed CINV remains a poorly man-
aged symptom that is not well understood. The 
best current treatment recommendations are 
centered around corticosteroids, which are not 
approved for CINV. Future study into the patho-
physiology and treatment of delayed CINV is 
warranted (Nevidjon & Chaudhary, 2010).

• Current guidelines do not provide guid-
ance on how to treat patients who have significant 
CINV while receiving lower-risk chemotherapy 
agents. There is also ambiguity regarding 5-HT3 
receptor antagonists and serotonin and their role 
in delayed CINV (Wickham, 2010).

• Many patients with cancer are older and 
may have difficulty with comorbidities or follow-
ing instructions. In addition, they may be taking 
many medications, some of which may interact 
with antiemetic therapy. Cost and reimburse-
ment are further reasons that a patient may not 
remain compliant with the prescribed antiemetic 
regimen. Nonadherence, lack of education, de-
pression, and language or cultural issues are all 
barriers that patients face. Challenges for health-
care professionals include communication, empa-
thy, education with respect to the ever-changing 
guidelines, and delivery systems of antiemetics 
(Grunberg, Clark-Snow, & Koeller, 2010).

• A large retrospective analysis of more than 
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19,000 patients who received HEC or MEC showed 
that 1 in 8 patients required a follow-up hospital 
visit, mostly inpatient stays, for complications of 
CINV. These visits were exceedingly costly, with a 
mean CINV event cost of $4,043 in the first cycle 
of chemotherapy when CINV was the primary di-
agnosis (Burke, Wisniewski, & Ernst, 2011).

• The costs of treatment (Table 4) may also 
present a barrier, particularly in uninsured or 
underinsured patients. In addition, many brand 
name drugs are tiered and may carry exorbitant 
copays when they occupy a higher tier in a pa-
tient’s prescription plan.

Considerations for the AP
Oncology APs make a significant impact on the 

quality of life and treatment of patients undergo-
ing chemotherapy. Acute, delayed, and anticipatory 
CINV can negatively affect a patient’s outcome. 
Performing a thorough history, review of systems, 
and physical exam and assessment can help identify 
treatment-related risk factors for CINV. Advanced 
practitioners should educate patients about the 
AEs associated with antiemetic therapy, commu-
nicate concerns to prescribing clinicians (if appli-
cable), and advocate for changes in therapy when 
appropriate. Advanced practitioners are ideally 
positioned to work toward the goals of prevention, 
early diagnosis, and prompt management of CINV, 
allowing for substantially improved outcomes.

Conclusions
Significant advances have been made in the 

pharmacologic and nonpharmacologic treat-
ment of CINV, as well as in our understanding of 
its pathophysiology and risk factors. Despite this 
progress, CINV continues to be one of the most 
feared AEs of cancer treatment. By understand-
ing the current CINV guidelines and recognizing 
patients at high risk, APs can prescribe the best 
available antiemetic regimen to allow for maxi-
mal control of CINV. Paying special attention to 
patient barriers, including cost of medications 
or the need for prior authorizations, can also 
improve compliance with antiemetic regimens. 
Being knowledgeable about the most up-to-date 
literature and clinical trials can aid APs in quell-
ing the myths about CINV and in reassuring pa-
tients that they will have significantly improved 
outcomes in the prevention and management of 
CINV if they adhere to the guidelines.
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