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Please Note
The NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) are a statement of consensus of the 
authors regarding their views of currently accepted ap-
proaches to treatment. The NCCN Guidelines® Insights 
highlight important changes to the NCCN Guidelines® 
recommendations from previous versions. Colored 
markings in the algorithm show changes and the discus-
sion aims to further the understanding of these changes 
by summarizing salient portions of the NCCN Guide-
line Panel discussion, including the literature reviewed.

These NCCN Guidelines Insights do not represent the 
full NCCN Guidelines; further, the National Comprehen-
sive Cancer Network® (NCCN®) makes no representation 
or warranties of any kind regarding the content, use, or ap-
plication of the NCCN Guidelines and NCCN Guidelines 
Insights and disclaims any responsibility for their applications 
or use in any way.

The full and most current version of these NCCN 
Guidelines are available at NCCN.org.

© National Comprehensive Cancer Network, Inc. 
2017, All rights reserved. The NCCN Guidelines and the 
illustrations herein may not be reproduced in any form 
without the express written permission of NCCN.

NCCN Guidelines® Insights  
Antiemesis, Version 2.2017
Featured Updates to the NCCN Guidelines

Michael J. Berger, PharmD, BCOP1,*; David S. Ettinger, MD2,*; Jonathan Aston, PharmD, BCOP, BCPS3; Sally Barbour, PharmD, BCOP4; 
Jason Bergsbaken, PharmD, BCOP5; Philip J. Bierman, MD6; Debra Brandt, DO7; Dawn E. Dolan, PharmD, BCOP8; Georgiana Ellis, MD9; 
Eun Jeong Kim, PharmD, MS10; Steve Kirkegaard, PharmD11; Dwight D. Kloth, PharmD, BCOP12; Ruth Lagman, MD, MPH, MBA13; 
Dean Lim, MD14; Charles Loprinzi, MD15; Cynthia X. Ma, MD, PhD16; Victoria Maurer, MSN, OCN, RN17;  
Laura Boehnke Michaud, PharmD, BCOP18; Lisle M. Nabell, MD19; Kim Noonan, MS, ANP, AOCN, RN20; Eric Roeland, MD21;  
Hope S. Rugo, MD22; Lee S. Schwartzberg, MD23; Bridget Scullion, PharmD, BCOP20; John Timoney, PharmD, BCOP24;  
Barbara Todaro, PharmD25; Susan G. Urba, MD26; Dorothy A. Shead, MS27,*; and Miranda Hughes, PhD27,*

Abstract
The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Antiemesis address all aspects of management for chemo-
therapy-induced nausea and vomiting. These NCCN Guidelines Insights focus on recent updates to the NCCN Guidelines for Antiemesis, 
specifically those regarding carboplatin, granisetron, and olanzapine. 
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NCCN: Continuing Education
Target Audience:  This activity is designed to meet the educa-
tional needs of physicians, nurses, and pharmacists involved in 
the management of patients with cancer.

Accreditation Statement
Physicians: National Comprehensive Cancer Network is accredited 
by the Accreditation Council for Continuing Medical Education 
(ACCME) to provide continuing medical education for physicians.

NCCN designates this journal-based CE activity for a maximum 
of 1.0 AMA PRA Category 1 Credit™. Physicians should claim 
only the credit commensurate with the extent of their partici-
pation in the activity.

Nurses: National Comprehensive Cancer Network is accredited 
as a provider of continuing nursing education by the American 
Nurses Credentialing Center`s Commission on Accreditation. 

NCCN designates this educational activity for a maximum of 
1.0 contact hour. 

Pharmacists:  National Comprehensive Cancer Network is 
accredited by the Accreditation Council for Pharmacy Edu-
cation as a provider of continuing pharmacy education. 

NCCN designates this knowledge-based continuing education 
activity for 1.0 contact hour (0.1 CEUs) of continuing education 
credit. UAN: 0836-0000-17-007-H01-P

All clinicians completing this activity will be issued a certificate 
of participation. To participate in this journal CE activity: 1) re-
view the educational content; 2) take the posttest with a 66% 
minimum passing score and complete the evaluation at http://
education.nccn.org/node/81405; and 3) view/print certificate.

Release date: July 10, 2017; Expiration date: July 10, 2018

Learning Objectives: 

Upon completion of this activity, participants will be able to: 

•  Integrate into professional practice the updates to the 
NCCN Guidelines for Antiemesis

•   Describe the rationale behind the decision-making  
process for developing the NCCN Guidelines for  
Antiemesis

This activity is supported by educational grants from Astellas, AstraZeneca, Celldex Therapeutics, Clovis Oncology, Genomic Health, Inc., Kyowa Hakko 
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NCCN Categories of Evidence and Consensus
 
Category 1: Based upon high-level evidence, there 
is uniform NCCN consensus that the intervention 
is appropriate.

Category 2A: Based upon lower-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.

Category 2B: Based upon lower-level evidence, there 
is NCCN consensus that the intervention is appro-
priate.

Category 3: Based upon any level of evidence, there 
is major NCCN disagreement that the intervention 
is appropriate.

All recommendations are category 2A unless otherwise 
noted.

Clinical trials: NCCN believes that the best management 
for any patient with cancer is in a clinical trial. Participa-
tion in clinical trials is especially encouraged.

Version 2.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®. AE-2

Low Emetic Risk (See AE-3)

Minimal Emetic Risk (See AE-3)

Oral Chemotherapy (See AE-4)

aPotential drug interactions between antineoplastic agents/antiemetic therapies and various other drugs should always be considered. 
bProportion of patients who experience emesis in the absence of effective antiemetic prophylaxis.
cContinuous infusion may make an agent less emetogenic.
dThese agents may be highly emetogenic in certain patients.

Adapted with permission from:
Hesketh PJ, et al. Proposal for classifying the acute emetogenicity of cancer chemotherapy. J Clin Oncol 1997;15:103-109.
Grunberg SM, Warr D, Gralla RJ, et al. Evaluation of new antiemetic agents and definition of antineoplastic agent 

emetogenicity-state of the art. Support Care Cancer 2010;19:S43-47. 

EMETOGENIC POTENTIAL OF INTRAVENOUS ANTINEOPLASTIC AGENTSa

High emetic risk
(>90% frequency of emesis)b,c

Moderate emetic risk  
(>30%–90% frequency of emesis)b,c 

• AC combination defi ned as any 
chemotherapy regimen that 
contains an anthracycline and 
cyclophosphamide 

• Carboplatin AUC ≥4

• Aldesleukin >12–15 million IU/m2

• Amifostine >300 mg/m2

• Arsenic trioxide
• Azacitidine
• Bendamustine 
• Busulfan 
• Carboplatin AUC <4d

• Carmustined ≤250 mg/m2

• Carmustine >250 mg/m2 

• Cisplatin
• Cyclophosphamide >1,500 mg/m2

• Dacarbazine
• Doxorubicin ≥60 mg/m2

• Clofarabine
• Cyclophosphamide ≤1500 mg/m2

• Cytarabine >200 mg/m2

• Dactinomycind

• Daunorubicind

• Dinutuximab
• Doxorubicind <60 mg/m2 
• Epirubicind ≤90 mg/m2

• Idarubicin

• Epirubicin >90 mg/m2

• Ifosfamide ≥2 g/m2 per dose
• Mechlorethamine
• Streptozocin

• Ifosfamided <2 g/m2 per dose
• Interferon alfa ≥10 million IU/m2 
• Irinotecand

• Melphalan 
• Methotrexated ≥250 mg/m2

• Oxaliplatind

• Temozolomide
• Trabectedind

LEVEL AGENT

Overview
Vomiting (emesis) and nausea induced by systemic 
or radiation therapy (RT) can significantly affect a 
patient’s quality of life, leading to poor compliance 
with further chemotherapy or RT. Nausea and/or 
vomiting (N/V) can result in metabolic imbalances, 
degeneration of self-care and functional ability, nu-
trient depletion, anorexia, decline of performance 
status and mental status, wound dehiscence, esopha-
geal tears, and withdrawal from potentially useful or 
curative anticancer treatment.1–4 Systemic therapy 
includes chemotherapy, targeted therapy, and im-
munotherapy, herein referred to as chemotherapy. 
Patients receiving whole-body RT, upper abdomi-
nal RT, or chemotherapy combined with RT can 
develop N/V,5–7 which is often referred to as chemo-
therapy-induced nausea and vomiting (CINV), and is 
commonly classified as acute, delayed, anticipatory, 
breakthrough, or refractory.8 

The incidence and severity of N/V in patients 
receiving chemotherapy, RT, or chemoradiation 
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are affected by numerous factors, including: (1) the 
specific therapeutic agents used; (2) dosage of the 
agents; (3) schedule and route of administration of 
the agents; (4) target of the RT, such as whole body 
or upper abdomen; and (5) individual patient vari-
ability, such as age, sex, prior chemotherapy, and 
history of alcohol use.9,10 More than 90% of patients 
receiving highly emetogenic chemotherapy (HEC) 
will have episodes of vomiting. However, if patients 
receive prophylactic (preventive) antiemetic regi-
mens before treatment with HEC, the incidence of 
vomiting decreases to approximately 30%.9,11,12 Al-
though vomiting can often be prevented or substan-
tially decreased by using prophylactic antiemetic 
regimens, nausea is much harder to control.13–18

The NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines) for Antiemesis are 
intended to provide an overview of the treatment 
principles for preventing chemotherapy-induced 
(or RT-induced) N/V, and to provide recommenda-
tions for antiemetic prophylaxis according to the 

emetogenic potential of antitumor therapies. These 
NCCN Guidelines are updated at least once a year by 
a multidisciplinary panel of experts; the first guide-
lines were published in 1997.19 Major updates to the 
2017 version, described in these NCCN Guidelines 
Insights, are as follows: (1) carboplatin is now cat-
egorized as HEC if administered at an area under the 
curve (AUC) of ≥4, and remains categorized as mod-
erately emetogenic chemotherapy (MEC) if admin-
istered at an AUC of <4; (2) subcutaneous granise-
tron extended-release injection is a new formulation 
that is now recommended in antiemetic regimens 
for HEC and MEC; and (3) a new 4-drug antiemetic 
regimen containing olanzapine is now recommended 
(category 1) for HEC.

Emetogenicity of Chemotherapy 
Frequency of chemotherapy-induced emesis depends 
on the emetogenic potential of the systemic agents 
used.8 The Grunberg classification is updated each 

Version 2.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®. AE-5

HIGH EMETIC RISK INTRAVENOUS CHEMOTHERAPY - ACUTE AND DELAYED EMESIS PREVENTIONf,g,h,i,j

DAY 1: Select option A, B, C, D, E, F (order does not imply preference) 
All are category 1, start before chemotherapy:h

DAYS 2, 3, 4:

See 
Breakthrough 
Treatment 
(AE-10)

• Aprepitant 125 mg PO once
• 5-HT3 RA (choose one):
�Palonosetron 0.25 mg IV once
�Granisetron 10 mg SQ oncek, or 2 mg PO once, or 0.01 mg/kg (max 1 mg) IV once, or 

3.1 mg/24-h transdermal patch applied 24-48 h prior to fi rst dose of chemotherapy.
�Ondansetron 16-24 mg PO once, or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncel,m

 

• Aprepitant 80 mg PO daily on days 2, 3
• Dexamethasone 8 mgl,m PO/IV daily on days 2, 3, 4

• Fosaprepitant 150 mg IV once
• 5-HT3 RA (choose one):
�Palonosetron 0.25 mg IV once
�Granisetron 10 mg SQ oncek, or 2 mg PO once, or 0.01 mg/kg (max 1 mg) IV once, or 

3.1 mg/24-h transdermal patch applied 24-48 h prior to fi rst dose of chemotherapy.
�Ondansetron 16-24 mg PO once, or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncel,m

B:v 

• Dexamethasone 8 mgl,m PO/IV daily on day 2, then 
dexamethasone 8 mgl,m PO/IV twice daily on days 
3, 4

• Rolapitant 180 mg PO oncen,o

• 5-HT3 RA (choose one):
�Palonosetron 0.25 mg IV once
�Granisetron 10 mg SQ oncek, or 2 mg PO once, or 0.01 mg/kg (max 1 mg) IV once, or 

3.1 mg/24 h transdermal patch applied 24-48 h prior to fi rst dose of chemotherapy.
�Ondansetron 16-24 mg PO once, or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncel,m

C:v
• Dexamethasone 8 mgl,m PO/IV twice daily on days 

2, 3, 4

• Netupitant 300 mg/palonosetron 0.5 mg PO oncep,q

• Dexamethasone 12 mg PO/IV oncel,m
D: 
• Dexamethasone 8 mgl,m PO daily on days 2, 3, 4

• Olanzapine 10 mg PO oncer,s

• Palonosetron 0.25 mg IV once
• Dexamethasone 20 mg IV oncem

E: 
• Olanzapine 10 mg PO daily on days 2, 3, 4s 

• Aprepitant 125 mg PO once or fosaprepitant 150 mg IV oncet,u

• 5-HT3 RA (choose one):
�Palonosetron 0.25 mg IV once
�Granisetron 10 mg SQ oncek, or 2 mg PO once, or 0.01 mg/kg (max 1 mg) IV once, or 

3.1 mg/24 h transdermal patch applied 24-48 h prior to fi rst dose of chemotherapy.
�Ondansetron 16-24 mg PO once, or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncel,m

• Olanzapine 10 mg PO onces

B:

C:

D: 

E:

A:

F:v
• Aprepitant 80 mg PO daily on days 2, 3 (if 

aprepitant on day 1)
• Dexamethasone 8 mgl,m PO/IV daily on days 2, 3, 4
• Olanzapine 10 mg PO daily on days 2, 3, 4s 

F:

A:v
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year by the NCCN Antiemesis Panel with recently 
introduced drugs.14,20 The NCCN Guidelines outline 
treatment using 4 categories of emetogenic potential 
for intravenous agents: 

• High emetic risk: >90% of patients experience 
acute emesis

• Moderate emetic risk: >30% to 90% of patients 
experience acute emesis

• Low emetic risk: 10% to 30% of patients experi-
ence acute emesis

• Minimal emetic risk: <10% of patients experi-
ence acute emesis

The NCCN panel also categorized the emeto-
genic potential of oral antineoplastic agents as (1) 
high to moderate emetic risk (>30% frequency of 
emesis) or (2) low to minimal emetic risk (<30% fre-
quency of emesis).14 

For the 2017 update, the panel revised the 
emetogenic classification for carboplatin. When 
dosed at an AUC of ≥4, it is now categorized as HEC, 

whereas at an AUC of <4 it remains categorized as 
MEC (see AE-2; page 885). Data suggest that car-
boplatin, although less emetogenic than cisplatin, 
is perhaps on the higher end of emetogenic poten-
tial within the MEC classification.21–24 Several trials 
and a subset analysis have shown benefit in terms of 
complete response (CR) in the overall and delayed 
phases with the addition of a neurokinin-1 (NK1) 
receptor antagonist (RA) to the 2-drug regimen of 
a 5-HT3 antagonist and dexamethasone for the pre-
vention of CINV associated with carboplatin-based 
regimens, thereby affirming the higher emetogenic 
potential of carboplatin.21–24 All of the commercially 
available NK1 RAs have an FDA-approved indica-
tion for MEC chemotherapy, but previous versions 
of the NCCN Guidelines have supported the addi-
tion of an NK1 RA only for select patients receiv-
ing MEC with additional CINV risk factors or in 
those for whom previous therapy with a steroid and 
5-HT3 antagonist alone failed. The panel did not 
want a “carboplatin subset” within the MEC classi-

Version 2.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

See 
Breakthrough 
Treatment 
(AE-10)

DAY 1: Select option G, H, I, J, K, L (order does not imply preference) 
All are category 1, start before chemotherapy:h

DAYS 2, 3:

• 5-HT3 RA (choose one):
�Palonosetron 0.25 mg IV once (preferred)
�Granisetron 10 mg SQ oncek (preferred), or 2 mg PO once, or 0.01 mg/kg (max 1 mg) 

IV once, or 3.1 mg/24-h transdermal patch applied 24-48 h prior to fi rst dose of 
chemotherapy.

�Ondansetron 16-24 mg PO once,or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncem

G: 
• Dexamethasone 8 mgm PO/IV daily on days 2, 3 OR
• 5-HT3 RA monotherapyz:
�Granisetron 1-2 mg (total dose) PO daily or 

0.01 mg/kg (max 1 mg) IV daily on days 2 and 3
�Ondansetron 8 mg PO twice daily or 16 mg PO 

daily or 8-16 mg IV daily on days 2, 3
�Dolasetron 100 mg PO on days 2, 3

• Aprepitant 125 mg PO oncew 
• 5-HT3 RA (choose one)x:
�Palonosetron 0.25 mg IV once
�Granisetron 10 mg SQ oncek, or 2 mg PO once, or 0.01 mg/kg (max 1 mg) IV once, or 

3.1 mg/24-h transdermal patch applied 24-48 h prior to fi rst dose of chemotherapy.
�Ondansetron 16-24 mg PO once, or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncem

L: 
• Olanzapine 10 mg PO daily on days 2, 3s

• Fosaprepitant 150 mg IV oncew

• 5-HT3 RA (choose one)x:
�Palonosetron 0.25 mg IV once
�Granisetron 10 mg SQ oncek, or 2 mg PO once, or 0.01 mg/kg (max 1 mg) IV once, or 

3.1 mg/24-h transdermal patch applied 24-48 h prior to fi rst dose of chemotherapy.
�Ondansetron 16-24 mg PO once, or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncem

I: 
• ± Dexamethasone 8 mgm PO/IV daily on days 2, 3

• Netupitant 300 mg/palonosetron 0.5 mg PO oncep,q

• Dexamethasone 12 mg PO/IV oncem

• Olanzapine 10 mg PO oncer,s

• Palonosetron 0.25 mg IV once
• Dexamethasone 20 mg IV oncem

H:

I:

J: 

K:

G:

H: 
• Aprepitant 80 mg PO daily on days 2, 3 
• ± Dexamethasone 8 mgm PO/IV daily on days 2, 3

L:

• Rolapitant 180 mg PO oncen,w,y

• 5-HT3 RA (choose one)x:
�Palonosetron 0.25 mg IV once
�Granisetron 10 mg SQ oncek, or 2 mg PO once, or 0.01 mg/kg (max 1 mg) IV once, or 

3.1 mg/24-h transdermal patch applied 24-48 h prior to fi rst dose of chemotherapy.
�Ondansetron 16-24 mg PO once, or 8-16 mg IV once
�Dolasetron 100 mg PO once

• Dexamethasone 12 mg PO/IV oncem

J: 
• ± Dexamethasone 8 mgm PO/IV daily on days 2, 3

K: 
• ± Dexamethasone 8 mgm PO/IV on days 2, 3

AE-6

MODERATE EMETIC RISK INTRAVENOUS CHEMOTHERAPY - ACUTE AND DELAYED EMESIS PREVENTIONf,g,h,i,j
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fication; therefore, high-dose carboplatin (AUC ≥4) 
was escalated to the HEC classification, where 3- or 
4-drug regimens are recommended (category 1) for 
all patients.

Prevention of Acute and Delayed Emesis
The NCCN Guidelines recommend several differ-
ent antiemetic regimen options for patients receiv-
ing HEC. Recommended antiemetic regimens may 
include 5-HT3 antagonists, dexamethasone, NK1 
RAs, and olanzapine (see AE-5 and AE-7; pages 886 
and 888). Lorazepam and a histamine (H2) blocker 
or a proton pump inhibitor may also be added to all 
of these regimens to manage anxiety and dyspepsia/
reflux-related symptoms, respectively.7,25,26 Regimens 
for day 1 of therapy (all are category 1) include those 
containing dexamethasone, a 5-HT3 antagonist op-
tion (ie, dolasetron, granisetron, ondansetron, palo-
nosetron), and an NK1 RA option (ie, aprepitant, fo-
saprepitant, rolapitant). Other antiemetic regimens 

(category 1) for HEC on day 1 include (1) oral netu-
pitant combined with oral palonosetron (NEPA) in 
a single capsule plus dexamethasone; (2) olanzapine, 
palonosetron, and dexamethasone; or (3) olanzap-
ine, aprepitant or fosaprepitant, palonosetron, and 
dexamethasone; this 4-drug regimen was added for 
the 2017 update (see “Olanzapine,” page 891). Note 
that the regimens and doses are often modified on 
days 2 to 4 after chemotherapy. 

The NCCN Guidelines recommend several anti-
emetic regimens for intravenous MEC, including (1) 
dexamethasone and one of the 5-HT3 antagonist op-
tions with or without one of the NK1 RA options; 
(2) NEPA in a single tablet plus dexamethasone; or 
(3) olanzapine, palonosetron, and dexamethasone. If 
needed, lorazepam and either an H2 blocker or a pro-
ton pump inhibitor may be added to these regimens 
to manage anxiety and dyspepsia/reflux-related symp-
toms, respectively.9 Adding an NK1 RA to a regimen 
with dexamethasone and one of the 5-HT3 antago-
nist options is recommended for select patients with 

Version 2.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

fSee Emetogenic Potential of Intravenous Antineoplastic Agents.
gAntiemetic regimens should be chosen based on the drug with the highest emetic risk as well as patient-specific risk factors.
hSee Principles of Managing Multiday Emetogenic Chemotherapy Regimens (AE-A).
iWith or without lorazepam 0.5–2 mg PO or IV or sublingual every 6 hours as needed days 1–4. With or without H2 blocker or proton pump inhibitor. See Principles of 

Emesis Control for the Cancer Patient (AE-1).
jSee Pharmacologic Considerations for Antiemetic Prescribing (AE-B).
kGranisetron extended-release injection is a unique formulation of granisetron using a polymer-based drug delivery system. This formulation is specifically intended 

for subcutaneous administration and is NOT interchangeable with the intravenous formulation.  Granisetron extended-release injection has an extended half-life and 
should not be administered at less than 1-week intervals.

lIf NK1 antagonists are not given on day 1, then recommend dexamethasone 20 mg PO/IV once on day 1, followed by 8 mg twice daily PO/IV on days 2, 3, 4 (category 2B).
mDexamethasone doses and schedules shown are largely based on the doses and schedules used in the clinical trial(s) for each regimen. Dexamethasone doses may 

be individualized; lower doses, frequency, or even elimination of dexamethasone on subsequent days may be acceptable based on patient characteristics (category 
2B). See Discussion.

nRolapitant has an extended half-life and should not be administered at less than 2-week intervals.
oRapoport BL, Chasen MR, Gridelli C, et al. Safety and efficacy of rolapitant for prevention of chemotherapy-induced nausea and vomiting after administration of 

cisplatin-based highly emetogenic chemotherapy in patients with cancer: two randomised, active-controlled, double-blind, phase 3 trials. Lancet Oncol 2015;16:1079-1089. 
pAvailable as a combination product only.
qHesketh PJ, Rossi G, Rizzi G, et al. A randomized phase III study evaluating the efficacy and safety of NEPA, a fixed-dose combination of netupitant and palonosetron, 

for prevention of chemotherapy-induced nausea and vomiting following moderately emetogenic chemotherapy Ann Oncol 2014;25:1340-1346.
rNavari RM, Gray SE, Kerr AC. Olanzapine versus aprepitant for the prevention of chemotherapy-induced nausea and vomiting: a randomized phase III trial. J Support 

Oncol 2011;9:188-195.
sConsider 5 mg dose for elderly or over-sedated patients. Hashimoto H, Yanai T, Nagashima K, et al. A double-blind randomized phase II study of 10 versus 5 mg 

olanzapine for emesis induced by highly emetogenic chemotherapy with cisplatin [abstract]. J Clin Oncol 2016;34: Abstr 10111). See Pharmacologic Considerations for 
Antiemetic Prescribing (AE-B). 

tNavari RM, Qin R, Ruddy KJ, et al. Olanzapine for the prevention of chemotherapy-induced nausea and vomiting. N Engl J Med 2016; 375:134-142.
uConsider escalating to this option (F) when emesis occurred during a previous cycle of chemotherapy using an olanzapine regimen (E) or an NK1 antagonist-containing 

regimen (A, B, C, or D). See Principles for Managing Breakthrough Emesis (AE-C).
vSome NCCN Member Institutions use a 5-HT3 RA (unless palonosetron, granisetron extended-release injection, or granisetron transdermal patch given on day 1) on 

days 2, 3, and 4 in addition to steroid and NK1 antagonist therapy (category 2B).
wAs per high emetic risk prevention, an NK1 antagonist should be added (to dexamethasone and a 5-HT3 RA regimen) for select patients with additional risk factors or 

previous treatment failure with a steroid + 5HT3 RA alone (See AE-5). 
xWhen used in combination with an NK-1 antagonist, there is no preferred 5-HT3 RA. 

See Prinicples of Managing Multiday Emetogenic Chemotherapy Regimens (AE-A)
ySchwartzberg LS, Modiano MR, Rapoport BL, et al. Safety and efficacy of rolapitant for prevention of chemotherapy-induced nausea and vomiting after administration 

of moderately emetogenic chemotherapy or anthracycline and cyclophosphamide regimens in patients with cancer: a randomised, active-controlled, double-blind, 
phase 3 trial. Lancet Oncol 2015;9:1071-1079.

zNo further therapy required if palonsetron, granisetron extended-release injection, or granisetron transdermal patch given on day 1.

AE-7

Footnotes for pages AE-5 and AE-6
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additional risk factors or failure of previous therapy 
with a 2-drug regimen of dexamethasone and a 5-HT3 
antagonist. Any one of the 5-HT3 antagonists can be 
used in the first regimen for day 1; however, palono-
setron and subcutaneous granisetron extended-release 
injection are preferred options when an NK1 RA is 
not included.27,28 The NCCN Guidelines recommend 
the use of 5-HT3 antagonists as one of several options 
to prevent delayed emesis for MEC.

Granisetron
All of the 5-HT3 antagonists (dolasetron, granis-
etron, ondansetron, palonosetron) have been shown 
to be effective in controlling acute N/V associated 
with cancer chemotherapy when used in multidrug 
antiemetic regimens.29–45 For the 2017 update, the 
NCCN panel added recommendations for a new for-
mulation of granisetron—subcutaneous granisetron 
extended-release injection—in antiemetic regimens 
for HEC and MEC based on published data and 

recent FDA approval (see AE-5, AE-6, AE-7, and 
AE-A 2; pages 886–888 and 890). It is important to 
note that subcutaneous granisetron extended-release 
injection is a unique formulation of granisetron us-
ing a polymer-based drug delivery system. This for-
mulation is specifically intended for subcutaneous 
administration and is NOT interchangeable with 
the intravenous formulation (see AE-A 2; page 890). 
Subcutaneous granisetron has an extended half-life 
and should not be administered at <1-week intervals. 
To date, subcutaneous granisetron has only been 
studied with single-day chemotherapy regimens. Ef-
ficacy and safety with multiday chemotherapy regi-
mens are currently unknown.

A phase III trial assessed subcutaneous granis-
etron extended-release injection versus intrave-
nous palonosetron in a 2-drug regimen with dexa-
methasone for patients receiving HEC or MEC.28 
A limitation of this study was that the emetoge-
nicity of the chemotherapy regimens was reclas-
sified after the study. For example, anthracycline 

Version 2.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

The general principle of breakthrough treatment is to add one agent 
from a different drug class to the current regimen. 
(order does not imply preference)
• Atypical antipsychotic:j
�Olanzapine 5–10 mg PO daily (category 1)dd

• Benzodiazepine:j
�Lorazepam 0.5–2 mg PO/SL/IV every 6 h

• Cannabinoid:j
�Dronabinol 5–10 mg PO every 4–6 h 
�Nabilone 1–2 mg PO BID

• Other:
�Haloperidol 0.5–2 mg PO/IV every 4–6 hj  
�Metoclopramide 10–20 mg PO/IV every 4–6 hj 
�Scopolamine 1.5 mg transdermal patch 1 patch every 72 h

• Phenothiazine:j
�Prochlorperazine 25 mg supp PR every 12 h or 10 mg PO/IV 

every 6 hj 
�Promethazine 25 mg supp PR every 6 h or 12.5–25 mg PO/IV 

(central line only) every 4–6 hj

• 5-HT3 RA:j
�Dolasetron 100 mg PO daily  
�Granisetron 1–2 mg PO daily or 1 mg PO BID or 0.01 mg/kg 

(maximum 1 mg) IV daily or 3.1 mg/24-h transdermal patch every 
7 days

�Ondansetron 16–24 mg PO daily or 8-16 mg IV
• Steroid:j
�Dexamethasone 12 mg PO/IV daily

AE-10

BREAKTHROUGH TREATMENT FOR CHEMOTHERAPY-INDUCED NAUSEA/VOMITINGh,cc

hSee Principles of Managing Multiday Emetogenic Chemotherapy Regimens (AE-A).
jSee Pharmacologic Considerations for Antiemetic Prescribing (AE-B).
ccSee Principles of Managing Breakthrough Emesis (AE-C).
ddWhen not used as part of the acute and delayed emesis prevention regimen. Navari RM, Nagy CK, Gray SE. The use of olanzapine versus metoclopramide for the 

treatment of breakthrough chemotherapy-induced nausea and vomiting in patients receiving highly emetogenic chemotherapy. Support Care Cancer 2013;21:1655-1663. 

RESPONSE TO 
BREAKTHROUGH 
ANTIEMETIC TREATMENT

SUBSEQUENT 
CYCLES

Any 
nausea/
vomiting 

Nausea and 
vomiting 
controlled

Nausea and/
or vomiting 
uncontrolled

Continue 
breakthrough 
medications, on a 
schedule, not PRN

Re-evaluate and 
consider dose 
adjustments and/
or sequentially add 
one agent from a 
different drug class

Consider 
changing 
antiemetic therapy 
to higher level 
primary treatment 
for next cycle
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plus cyclophosphamide is now classified as HEC by 
the NCCN panel, whereas it was classified as MEC 
for the study. Two doses of subcutaneous granise-
tron were assessed: 5 and 10 mg. Data showed that 
subcutaneous granisetron was not inferior to in-
travenous palonosetron for preventing acute and 
delayed CINV after either HEC or MEC. For pa-
tients receiving HEC, acute CRs (98% CI differ-
ence vs palonosetron) for the 5- and 10-mg dose of 
subcutaneous granisetron were 77.7% (−12.1, 6.1) 
and 81.3% (−8.2, 9.3), respectively, compared with 
80.7% for those receiving palonosetron at 0.25 mg. 
For patients receiving MEC, acute CRs (98% CI 
difference) for 5 or 10 mg of subcutaneous granis-
etron were 74.8% (−9.8, 9.3) and 76.9% (−7.5, 
11.4), respectively, compared with 75.0% for palo-
nosetron. The FDA approved the use of a 10-mg 
dose of subcutaneous granisetron extended-release 
injection when used for the prevention of acute 
and delayed CINV associated with MEC. Based on 
this trial and FDA approval, the NCCN panel now 

Version 2.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®.

Serotonin receptor antagonists (5-HT3 RA):
• A 5-HT3 RA should be administered prior to the fi rst (and subsequent) doses of moderately or highly emetogenic 

chemotherapy. The frequency or need for repeated administration of the 5-HT3 RA depends on the agent chosen and its mode of administration 
(parenteral/oral/transdermal).

• Palonosetron:
�A single intravenous palonosetron dose of 0.25 mg may be suffi cient prior to the start of a 3-day chemotherapy regimen instead of multiple daily doses of 

another oral or intravenous 5-HT3 RA. 
�Repeat dosing of palonosetron 0.25 mg IV is likely to be safe, based on available evidence.
�In terms of effi cacy, limited data are available for multi-day dosing.6

• Granisetron extended-release injection: 
�Granisetron extended-release injection is a unique formulation of granisetron using a polymer-based drug delivery system. This formulation is 

specifi cally intended for subcutaneous administration and is NOT interchangeable with the intravenous formulation.  Granisetron extended-release 
injection has an extended half-life and should not be administered at less than 1-week intervals

�A single subcutaneous dose of 10 mg was found to be non-inferior to a single intravenous dose of palonosetron 0.25 mg for the prevention of acute and 
delayed CINV following MEC or HEC when both are used in combination with dexamethasone.7 

�A single subcutaneous dose of 10 mg was found to be superior to a single intravenous dose of ondansetron for the prevention of delayed CINV following 
HEC when both are used in combination with fosaprepitant and dexamethasone.8  

• When palonosetron or granisetron extended-release injection is used as part of an antiemetic regimen that does NOT contain an NK1 antagonist, 
palonosetron or granisetron extended-release injection are the preferred 5-HT3 RA.7,9

NK1 antagonists:
• NK1 antagonists may be used for multi-day chemotherapy regimens likely to be moderately or highly emetogenic and associated with signifi cant risk for 

delayed nausea and emesis.
• For single-day chemotherapy regimens, category 1 evidence is available for aprepitant, fosaprepitant, netupitant, or rolapitant administered in combination 

with a 5-HT3 RA and steroid (see AE-5 and AE-6). 
• If the oral aprepitant regimen is chosen, limited data exist to support administration of aprepitant on days 4 and 5 after multiday chemotherapy. 
• Data from a small phase III randomized study support the use of aprepitant (125 mg day 3, 80 mg days 4–7) with 5-HT3 RA (days 1–5) and dexamethasone 

(20 mg days 1, 2) in patients with germline cancers treated with a 5-day cisplatin-based chemotherapy.10

• Studies investigating repeat dosing of fosaprepitant, netupitant, and rolapitant are not available.
• Fosaprepitant, aprepitant, and netupitant inhibit the metabolism of dexamethasone and may cause higher dexamethasone concentrations. Rolapitant does 

not inhibit dexamethasone metabolism.
• Rolapitant has an extended half-life and should not be administered at less than 2-week intervals.

AE-A
(2 OF 2)

8Schnadig ID, Agajanian R, Dakhil C, et al. APF530 (granisetron injection extended-release) in a three-
drug regimen for delayed CINV in highly emetogenic chemotherapy. Future Oncol 2016;12:1469-1481.

9Saito M 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 Feb;10(2):115-24.

10Albany C, Brames MJ, Fausel C, et al. Randomized, double-blind, placebo-controlled, phase III cross-
over study evaluating the oral neurokinin-1 antagonist aprepitant in combination with a 5HT3 receptor 
antagonist and dexamethasone in patients with germ cell tumors receiving 5-day cisplatin combination 
chemotherapy regimens: a hoosier oncology group study. J Clin Oncol 2012;30:3998-4003.

PRINCIPLES OF MANAGING MULTIDAY EMETOGENIC CHEMOTHERAPY REGIMENS1

1The panel acknowledges that evidence is lacking to support every clinical scenario. Decisions should be individualized 
for each chemotherapy regimen and each patient. An extensive knowledge of the available clinical data, pharmacology, 
pharmacodynamics, and pharmacokinetics of the antiemetics and the chemotherapy and experience with patients 
(regarding tolerability and efficacy) are all paramount to successfully implementing these guidelines into clinical practice. 

6Giralt SA, Mangan KF, Maziarz RT, et al. Three palonosetron regimens to prevent CINV in myeloma patients receiving 
multiple-day high-dose melphalan and hematopoietic stem cell transplantation. Ann Oncol 2011;22:939-946. 

7Raftopoulos H, Cooper W, O’Boyle E, et al. Comparison of an extended-release formulation of granisetron (APF530) 
versus palonosetron for the prevention of chemotherapy-induced nausea and vomiting associated with moderately 
or highly emetogenic chemotherapy: results of a prospective, randomized, double-blind, noninferiority phase 3 trial. 
Supportive Care Cancer 2015 Mar; 23(3):723-732. 

recommends subcutaneous granisetron extended-
release injection as a preferred 5-HT3 antagonist 
option for MEC when used with dexamethasone in 
antiemetic regimens that do not contain an NK1 
RA (see AE-6 and AE-7; pages 887 and 888). The 
panel also recommends intravenous palonosetron 
as a preferred 5-HT3 antagonist option for MEC. 
Although 2-drug regimens can be used for MEC, 
the panel recommends 3- or 4-drug regimens for 
HEC (see AE-5 and AE-7; pages 886 and 888).

A phase III trial (MAGIC) assessed a single dose 
of subcutaneous granisetron extended-release injec-
tion compared with a single dose of intravenous on-
dansetron in a 3-drug regimen with dexamethasone 
and fosaprepitant for patients receiving cisplatin or 
anthracycline plus cyclophosphamide (both are classi-
fied as HEC by the NCCN panel).46 No 5-HT3 antag-
onists were administered on days 2 to 5. When admin-
istered subcutaneously, granisetron extended-release 
injection is effective for ≥5 days. The subcutaneous 
granisetron regimen improved the CR rate (no emesis 
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or rescue medication) for delayed-phase CINV (24–
120 hours) compared with the ondansetron regimen 
(P=.014). More patients receiving the subcutaneous 
granisetron regimen had delayed-phase CR (291/450; 
64.7%) versus those receiving ondansetron (256/452; 
56.6%); the absolute treatment difference was 8.0% 
(95% CI, 1.7–14.4; P=.014). Based on this trial, the 
FDA approved the use of a 10-mg dose of subcuta-
neous granisetron extended-release injection when 
used for the prevention of acute and delayed CINV 
associated with anthracycline plus cyclophosphamide 
chemotherapy (classified as HEC). The NCCN panel 
added a new recommendation in the 2017 update for 
a 10-mg dose of subcutaneous granisetron extended-
release injection on day 1 only for patients receiv-
ing HEC when used in the antiemetic regimens rec-
ommended in the NCCN Guidelines based on the 
MAGIC trial and FDA approval (see AE-5, AE-6, 
AE-7, and AE-A; pages 886–888 and 890).28,46 

Olanzapine
Olanzapine is an atypical antipsychotic agent that 
is also useful as an antiemetic agent; it is an antago-
nist of multiple receptors involved in CINV, includ-
ing acetylcholine-muscarine, dopamine, histamine, 
and serotonin receptors.47 For the 2017 update, the 
NCCN panel added a new 4-drug regimen for HEC 
based on trial data: oral olanzapine (10 mg given 
once before HEC, then daily for 3 days), aprepitant 
or fosaprepitant, a 5-HT3 antagonist, and dexameth-
asone (see AE-5 and AE-7; pages 886 and 888). A 
phase III randomized trial assessed adding olanzapine 
or placebo to an antiemetic regimen of aprepitant or 
fosaprepitant, a 5-HT3 antagonist, and dexametha-
sone for patients receiving single-day HEC.48 Data 
showed that the 4-drug regimen with olanzapine 
increased the CR rate (no emesis, no rescue) com-
pared with placebo during 3 time periods (<24 hours 
after chemotherapy, 25–120 hours, and overall 120-
hour period): 86% versus 65% (P<.001), 67% ver-
sus 52% (P=.007), and 64% versus 41% (P<.001), 
respectively. More patients receiving the 4-drug 

regimen with olanzapine had no chemotherapy-in-
duced nausea compared with placebo during the 3 
time periods: 74% versus 45% (P=.002); 42% ver-
sus 25% (P=.002); and 37% versus 22% (P=.002), 
respectively. Based on results of this trial, the panel 
recommends (category 1) this 4-drug regimen with 
olanzapine as a first-line option. The panel also rec-
ommends that clinicians consider switching to the 
4-drug regimen after the first cycle of HEC if patients 
have significant emesis using other antiemetic regi-
mens such as (1) NK1 RA–containing regimens; or 
(2) the olanzapine, dexamethasone, and palonose-
tron regimen (see AE-10; page 889). For the 2017 
update, the NCCN panel revised the recommenda-
tion for olanzapine for breakthrough emesis to cat-
egory 1 (from category 2A) given the magnitude 
of superiority shown over another rescue agent in a 
double-blind, randomized, prospective trial.49 

Common side effects with olanzapine included 
fatigue, drowsiness, and sleep disturbances. Olan-
zapine should be used with caution in elderly pa-
tients (see boxed warning/label indication regarding 
death in patients with dementia-related psychosis, 
and additional warnings and precautions [eg, type II 
diabetes and hyperglycemia]).50 A preliminary study 
suggests that a 5-mg dose of olanzapine may be con-
sidered in elderly or oversedated patients.51 To avoid 
excessive dopamine blockade, clinicians should be 
cautious when using olanzapine concurrently with 
metoclopramide, phenothiazines, or haloperidol. 
Other drug–drug interactions may be important 
when including olanzapine in the antiemetic regi-
men. Rarely olanzapine is associated with a serious 
skin reaction (drug reaction with eosinophilia and 
systemic symptoms [DRESS]) (see prescribing infor-
mation), but other symptoms include a fever with 
a rash and swollen lymph glands, or swelling in the 
face; patients with these symptoms should seek medi-
cal care as soon as possible. Thoughtful patient selec-
tion is key in order to take all of these concerns into 
account when considering olanzapine. Note that 
olanzapine-containing regimens are not approved by 
the FDA for CINV.
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3.  Which of the following is/are true 
about olanzapine? 

1.  When not used as part of pro-
phylactic regimen, olanzapine 
can be added to the current 
regimens for patients with 
breakthrough emesis.

2.  A 5-mg dose of olanzapine 
may be considered in elderly or oversedated patients.

3.  A 4-drug regimen of oral olanzapine; aprepitant or 
fosaprepitant; a 5-HT3 antagonist; and dexametha-
sone is one of several recommended options for pa-
tients receiving HEC.

4.  A 4-drug regimen of oral olanzapine; aprepitant or 
fosaprepitant; a 5-HT3 antagonist; and dexametha-
sone is one of several recommended options for pa-
tients receiving MEC.
a. 1
b. 1 and 2
c. 1, 2, and 3
d. 1, 2, 3, and 4
e. 2 and 4

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/81405; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions

1.  Which of the following is/are true about subcutaneous  
granisetron extended-release injection?

1.  It is a new formulation of granisetron that is not inter-
changeable with the intravenous formulation.

2.  It is a preferred serotonin (5-HT3) antagonist option 
for MEC when used with dexamethasone in antiemetic 
regimens that do not contain a NK1 RA.

3. It is only used in antiemetic regimens for MEC.

4. The 5-mg dose is the preferred dose.
a. 1
b. 1 and 2
c. 1, 2, and 3
d. 1, 2, 3, and 4
e. 2 and 4

2.  True or False: Carboplatin dosed at an AUC of ≥4 is categorized 
as HEC in the NCCN Guidelines for Antiemesis.


