
 

 
January 22, 2015 
 
Dear Montana Medicaid: 
 
Thank you for your interest in AKYNZEO® (netupitant and palonosetron). Per your request to 
Eisai Inc., we are enclosing specific information you requested.  
 
AKYNZEO® (netupitant/palonosetron HCl) – Formulary Dossier  
 
Please note that AKYNZEO is approved for those indications and dosages that appear in the 
enclosed AKYNZEO Full Prescribing Information. The enclosed information and/or its 
appendices may summarize publications or guidelines that describe indications or treatment 
modalities for the use of AKYNZEO that have not been approved by the Food and Drug 
Administration. 
 
The enclosed information is provided by Eisai Inc. as a service to healthcare professionals and 
is intended to assist you in forming your own clinical conclusions regarding the use of Eisai 
products.  Eisai Inc. does not recommend or endorse the use of this product in any manner 
other than as described in the Full Prescribing Information.   

 
INDICATION  
 
AKYNZEO is a fixed combination of netupitant, a substance P/neurokinin 1 (NK1) receptor 
antagonist, and palonosetron, a serotonin-3 (5-HT3) receptor antagonist indicated for the 
prevention of acute and delayed nausea and vomiting associated with initial and repeat courses 
of cancer chemotherapy, including, but not limited to, highly emetogenic chemotherapy. Oral 
palonosetron prevents nausea and vomiting during the acute phase and netupitant prevents 
nausea and vomiting during both the acute and delayed phase after cancer chemotherapy. 
 
IMPORTANT SAFETY INFORMATION 
 
Warning and Precautions  

• Hypersensitivity reactions, including anaphylaxis, have been reported with or without 
known hypersensitivity to other 5-HT3 receptor antagonists  

• Serotonin syndrome has been reported with 5-HT3 receptor antagonists alone but 
particularly with the use of serotonergic drugs. Symptoms associated with serotonin 
syndrome may include the following combination of signs and symptoms: mental status 
changes, autonomic instability, neuromuscular symptoms, seizures, and gastrointestinal 
symptoms. Patients should be monitored for the emergence of serotonin syndrome, and 
if symptoms occur, discontinue AKYNZEO and initiate supportive treatment  

 
 
 
Adverse Reactions  

• Most common adverse reactions ( ≥3% and greater than palonosetron): headache, 
asthenia, dyspepsia, fatigue, constipation and erythema  

 
Drug Interactions  
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• Use with caution in patients receiving concomitant medications primarily metabolized by 
CYP3A4. The inhibitory effect on CYP3A4 can last for multiple days  

o Dexamethasone doses should be reduced when given with AKYNZEO  
o Consider the potential effects of increased plasma concentrations of midazolam 

or other benzodiazepines metabolized via CYP3A4 (alprazolam, triazolam) when 
administering with AKYNZEO  

o Caution and monitoring for chemotherapy-related adverse events are advised in 
patients receiving chemotherapy agents metabolized primarily by CYP3A4 
including docetaxel, paclitaxel, etoposide, irinotecan, cyclophosphamide, 
ifosfamide, imatinib, vinorelbine, vinblastine, and vincristine  

• Avoid concomitant use of AKYNZEO in patients on chronic use of a strong CYP3A4 
inducer such as rifampin as this may decrease the efficacy of AKYNZEO  

 
Use in Specific Populations  

• Avoid use of AKYNZEO in patients with severe hepatic impairment, severe renal 
impairment, or end stage renal disease  

 
 
Thank you for the opportunity to respond to your inquiry, and for your interest in AKYNZEO.  
 
Sincerely, 

 
Reshma Patel, PharmD 
Medical Information Manager, Medical Information 
 
SR#: 00071184 
 
 
Enclosures: AKYNZEO Full Prescribing Information; Formulary Dossier 
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This dossier is provided in response to your unsolicited request to Eisai Inc. for a formulary 
submission document for AKYNZEO® (netupitant/palonosetron) capsules.

In addition to published data and the full Prescribing Information, this dossier contains information 
not included in the full Prescribing Information as well as unpublished data. These data are 
provided to assist pharmacist and physician managed-care decision makers in formulary and 
coverage evaluations.

This dossier is intended for use only by this health plan, and its distribution and/or duplication 
is prohibited. Please consult the enclosed full Prescribing Information for complete safety and 
prescribing information for AKYNZEO®.

If you have any additional questions, please contact Eisai Medical Information:

Phone: 1-888-274-2378 
Email: esi_medinfo@eisai.com
Visit us at: www.eisai.com/us
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GLOSSARY OF TERMS
5-HT    5-hydroxytryptamine/serotonin
5-HT3    serotonin receptor subtype 3
A/C    anthracycline/cyclophosphamide
AE    adverse event
AHFS    American Hospital Formulary Service
ALT    alanine aminotransferase
ASCO    American Society of Clinical Oncology
ASP    average sales price
AST    aspartate aminotransferase
AV    atrioventricular
BID    bis in die (Latin for “twice a day” or “twice daily”)
CI     confidence interval
CINV    chemotherapy-induced nausea and vomiting
CP    complete protection
CR    complete response
CTnl    cardiac troponin level
CTZ    chemoreceptor trigger zone 
CV    cardiovascular
CYP    cytochrome P450
D2    dopamine D2 receptor 
DB    double blind
DD    double dummy
DEX    dexamethasone
ECG    electrocardiogram
ECOG    Eastern Cooperative Oncology Group
ER    emergency room
ESMO    European Society for Medical Oncology
FAS    full analysis set
FDA    Food and Drug Administration
FLIE    Functional Living Index–Emesis
GI    gastrointestinal
H2    histamine H2 receptor
HEC    highly emetogenic chemotherapy
HR    hazard ratio
IM    intramuscular
INR    International Normalized Ratio
ITT    intent to treat
IV    intravenous
KPS    Karnofsky performance status
LEC    low emetogenic chemotherapy
LVEF    left ventricular ejection fraction
M1    muscarinic acetylcholine receptor 1
MASCC    Multinational Association of Supportive Care in Cancer
MC    multicenter
MEC    moderately emetogenic chemotherapy
MN    multinational
ms    millisecond
NCCN    National Comprehensive Cancer Network
NDC    National Drug Code
NEPA    netupitant/palonosetron
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NIDL    no impact on daily living
NK1    neurokinin 1
NV    nausea and vomiting
ODT    orally disintegrating tablet
OR    odds ratio
PG    parallel group
PMPM    per member per month
PO    per os (Latin for “by mouth” or “orally”)
PP    per protocol
PPI    proton pump inhibitor
PS    performance status
QOL    quality of life
QTc    corrected QT interval
QTcB    Bazett corrected QT interval 
QTcF     Fridericia corrected QT interval 
R    randomized
RA    receptor antagonist
SNRI    serotonin and norepinephrine reuptake inhibitor
SSRI    selective serotonin reuptake inhibitor
US    United States
VAS    visual analog scale
VC    vomiting center
WAC    wholesale acquisition cost
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EXECUTIVE SUMMARY
This dossier describes AKYNZEO®, an oral fixed dose combination of two antiemetic agents—netupitant, a substance 
P/neurokinin 1 (NK1) receptor antagonist, and palonosetron, a serotonin receptor subtype 3 (5-HT3) antagonist.1 The 
combination of netupitant and palonosetron targets two key pathways involved in the pathogenesis of acute (0 – 24 
hours) and delayed (24 – 120 hrs) chemotherapy-induced nausea and vomiting (CINV).2,3

AKYNZEO is indicated for the prevention of acute and delayed nausea and vomiting associated with initial and 
repeat courses of cancer chemotherapy, including but not limited to highly emetogenic chemotherapy (HEC).1 Oral 
palonosetron prevents nausea and vomiting during the acute phase, and netupitant prevents nausea and vomiting 
during both the acute and delayed phase after cancer chemotherapy.

CHEMOTHERAPY-INDUCED NAUSEA AND VOMITING

Prevention of CINV is an important component of supportive care for patients receiving cytotoxic chemotherapy. 
Uncontrolled CINV can have significant clinical and economic consequences as well as an adverse impact on quality 
of life (QOL).4,5 CINV is commonly classified as acute and delayed. Acute CINV commonly occurs within a few minutes 
to several hours after chemotherapy administration (eg, oxaliplatin, temozolomide) and usually resolves within the 
first 24 hours. Delayed CINV occurs more than 24 hours after chemotherapy administration and may persist for 6 to 7 
days after chemotherapy. Delayed CINV often occurs with the administration of agents such as cisplatin, carboplatin, 
cyclophosphamide, and/or doxorubicin.4 The goal of antiemetic therapy is to prevent CINV across the entire period of 
risk.4,6

The choice of antiemetic therapy is based primarily on the intrinsic emetogenicity of the chemotherapy regimen and 
the potential for CINV.4,6 In the absence of antiemetic prophylaxis, HEC leads to CINV in ≥ 90% of treated patients. 
Moderately emetogenic chemotherapy (MEC) causes CINV in 30% to 90% of treated patients.7 Evidence-based 
treatment guidelines for the prevention of CINV recommend combination antiemetic therapy targeting different 
neuronal pathways involved in stimulating nausea and vomiting.4,8,9

Despite considerable progress in recent years, prevention of CINV remains a challenge. The incidence and severity 
of CINV are frequently underestimated by health care providers, and adherence to evidence-based antiemetic 
guidelines is suboptimal in clinical practice.5,10 Compliance with guideline recommendations for the use of NK1 receptor 
antagonists is particularly poor.5 Prevention of delayed CINV, specifically delayed nausea, remains a significant 
challenge.11

AKYNZEO CLINICAL BENEFITS

AKYNZEO is a combination of two antiemetic agents, the NK1 receptor antagonist netupitant and the 5-HT3 receptor 
antagonist palonosetron, in a single oral dosage form.1 This combination may provide convenience for both patients 
and prescribers.

In in vitro studies, netupitant and palonosetron have been shown to exhibit an additive inhibitory effect on substance 
P-mediated responses.12 This may result from the direct effect of netupitant on the NK1 receptor and the ability of 
palonosetron to indirectly inhibit the NK1 receptor via inhibition of 5-HT3/NK1 receptor crosstalk.13 The enhanced 
inhibition of substance P-mediated responses prompted the development of a fixed-dose combination of netupitant 
and palonosetron in a single oral formulation.14

In clinical trials, AKYNZEO was shown to be effective for the prevention of acute and delayed CINV after treatment 
with HEC or anthracycline/cyclophosphamide (A/C) chemotherapy.

•• Among patients treated with HEC, overall (0 – 120 hours) complete response (CR; defined as no emesis and no 
rescue medication use) rates were significantly greater in patients treated with AKYNZEO compared to those 
treated with palonosetron (89.6% vs 76.5%, respectively; p = 0.004).14 CR rates were also significantly greater in 
the AKYNZEO group compared with the palonosetron group in the acute (98.5% vs 89.7%; p ≤ 0.01) and delayed 
phases (90.4% vs 80.1%; p ≤ 0.05).
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•• In the A/C setting, CR rates in the AKYNZEO group were significantly greater than those in the palonosetron 
group in the delayed (76.9% vs 69.5%; p = 0.001), acute (88.4% vs 85%; p = 0.047), and overall (74.3% vs 66.6%;  
p = 0.001) phases.15

•• Most common adverse reactions (incidence ≥ 3% and greater than palonosetron) in patients treated with 
AKYNZEO were headache, asthenia, dyspepsia, fatigue, constipation, and erythema.1

Inadequately controlled CINV significantly impairs QOL and patients’ abilities to perform daily functions.16,17 In a study 
of patients receiving A/C chemotherapy, a greater proportion of those treated with AKYNZEO reported no impact 
on daily living with respect to nausea, vomiting, and combined nausea/vomiting compared to those treated with 
palonosetron during the overall phase.15

The antiemetic efficacy of AKYNZEO was maintained over repeated cycles of HEC and MEC, with CR rates ranging 
from 81% to 92% across 6 cycles of chemotherapy.18 The safety profile of AKYNZEO was comparable to that of 
aprepitant and palonosetron in patients undergoing initial and repeat cycles (median 5 cycles, range 1 to 14 cycles) 
of chemotherapy, including carboplatin, cisplatin, oxaliplatin, and doxorubicin regimen.1 The most frequently reported 
AKYNZEO-related adverse events (AEs) included constipation (3.6%) and headache (1.0%); there was no indication 
of increasing AEs over multiple cycles.18 Please see Section II, Product Information for AKYNZEO warnings and 
precaution, adverse drug reactions and drug interactions.

AKYNZEO ECONOMIC BENEFITS

Please contact Eisai Medical Information at 1-888-274-2378 for additional information.

CONCLUSIONS

AKYNZEO is a single-dose oral antiemetic combination targeting two critical antiemetic pathways. AKYNZEO has 
demonstrated statistically superior CR rates and comparable safety vs oral palonosetron in HEC and A/C-based 
regimens across multiple cycles.



PAGE 9AMCP Dossier for AKYNZEO® – PROPRIETARY & CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE.

SECTION II:
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(netupitant/palonosetron) Capsules
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INTRODUCTION TO CHEMOTHERAPY-INDUCED  
NAUSEA AND VOMITING
Nausea and vomiting are among the major side effects of cytotoxic chemotherapy. Among patients beginning cancer 
treatment, chemotherapy-induced nausea and vomiting (CINV) is ranked as one their greatest fears.6,19 Inadequately 
controlled CINV can significantly impair a patient’s QOL, increase medical costs and the use of health care resources, 
and lead to poor compliance with further chemotherapy.5,6,17,20,21

There are several distinct types of CINV, with the most common being acute, delayed, anticipatory, breakthrough, and 
refractory (Table II-1).4

Table II-1. Classification of Chemotherapy-Induced Nausea and Vomiting (CINV)4

Type of CINV Characteristics

Acute •• Commonly occurs within a few minutes to several hours after chemotherapy (eg, 
oxaliplatin, temozolomide)

•• Peaks in the first 5 to 6 hours after chemotherapy
•• Usually resolves within 24 hours

Delayed •• Occurs more than 24 hours after chemotherapy
•• More likely to occur with certain types of chemotherapy, such as cisplatin, 

carboplatin, cyclophosphamide, and/or doxorubicin
•• CINV associated with cisplatin usually peaks 48 to 72 hours after chemotherapy 

and may last 6 to 7 days
Anticipatory •• Occurs before a patient’s next chemotherapy treatment

•• Commonly occurs as a result of a previous negative chemotherapy experience
Breakthrough •• Occurs despite prophylactic treatment and/or requires rescue medication
Refractory •• Occurs during subsequent cycles of chemotherapy when antiemetic prophylaxis 

and/or rescue medication have failed in earlier cycles

Epidemiology
In the absence of prophylactic therapy, approximately 70% to 80% of patients with cancer receiving cytotoxic 
chemotherapy will experience nausea and/or vomiting.22 Significant advances in the prevention of CINV occurred in 
the 1990s with the approval of several 5-HT3 receptor antagonists.6 In 2003, approval of the long-acting 5-HT3 antagonist 
palonosetron and the first NK1 receptor antagonist, aprepitant, led to further improvements. However, CINV remains a 
problem. Despite the use of prophylactic antiemetic therapy, 36% to 64% of patients receiving cytotoxic chemotherapy 
still experience CINV.10,16,17 Delayed CINV remains a particular challenge, with 33% of patients reporting delayed 
vomiting and 62% reporting delayed nausea in a community-based observational study.16

An international, prospective, observational study found that health care professionals tend to underestimate the 
incidence of CINV in their practices.10 More than 75% of physicians and nurses underestimated the incidence of 
delayed CINV. The actual rate of delayed CINV was shown to be approximately twice that estimated by health care 
professionals (Figure II-1).
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Figure II-1. Physician and Nurse Prediction and Patient Experiences of CINV10

CINV = chemotherapy-induced nausea and vomiting; HEC = highly emetogenic chemotherapy; MD = physician; MEC = 
moderately emetogenic chemotherapy; RN = nurse

Relevant Risk Factors
Both patient- and chemotherapy-specific risk factors affect the incidence and severity of CINV (Table II-2).6 Women 
and younger patients (< 50 years of age) have the greatest risk of developing CINV. In addition, patients who 
experience CINV have a greater risk of developing CINV with subsequent chemotherapy cycles. A retrospective 
analysis of patients with cancer in a community-based setting showed that patients who experienced CINV 
during their first cycle of chemotherapy were approximately 3 to 4 times more likely to experience CINV during the 
subsequent 6 months of treatment.23

Table II-2. Risk Factors for the Development of CINV4,6

Chemotherapy-Specific Factors Patient-Specific Factors

•• Greater emetogenic potential of chemotherapy agent
•• Dose and dosage regimens
•• Schedule and route of administration

•• Age < 50 years
•• Female
•• Low alcohol consumption*
•• Prior CINV
•• History of motion sickness
•• History of morning sickness
•• High level of pretreatment anxiety

CINV = chemotherapy-induced nausea and vomiting
*Little or no alcohol consumption.

The primary chemotherapy-specific risk factor for CINV is the intrinsic emetogenicity of the chemotherapy agent.4 A 
commonly used classification system of the emetogenic potential of cytotoxic chemotherapy agents is shown in Table II-3.

Table II-3. Classification of Emetogenic Potential of Chemotherapy Agents7

Classification Description

High ≥ 90% of patients experience CINV
Moderate 30% to 90% of patients experience CINV
Low 10% to 30% of patients experience CINV
Minimal < 10% of patients experience CINV
CINV = chemotherapy-induced nausea and vomiting

The National Comprehensive Cancer Network (NCCN) classification of the the emetogenic potential of intravenous (IV) 
chemotherapy agents is shown in Table II-4.
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Table II-4. Emetogenic Potential of IV Chemotherapeutic Agents
(Adapted From the NCCN Guidelines for Antiemesis*)4

High 
Emetogenic Risk†

(> 90%‡)

Moderate 
Emetogenic Risk

(30% to 90%‡)

Low 
Emetogenic Risk

(10% to 30%‡)

Minimal 
Emetogenic Risk

(< 10%‡)

•• Anthracycline 
(doxorubicin or 
epirubicin) and 
cyclophosphamide 
combination (A/C)

•• Carmustine > 250 mg/m2

•• Cisplatin
•• Cyclophosphamide

> 1500 mg/m2

•• Dacarbazine
•• Doxorubicin ≥ 60 mg/m2

•• Epirubicin > 90 mg/m2

•• Ifosfamide ≥ 2 g/m2 per 
dose

•• Mechlorethamine
•• Streptozocin

•• Aldesleukin
> 12 million to 15 million IU/m2

•• Amifostine > 300 mg/m2

•• Arsenic trioxide
•• Azacitidine
•• Bendamustine
•• Busulfan
•• Carboplatin§

•• Carmustine§ ≤ 250 mg/m2

•• Clofarabine
•• Cyclophosphamide

≤ 1500 mg/m2

•• Cytarabine > 200 mg/m2

•• Dactinomycin§

•• Daunorubicin§

•• Doxorubicin§ < 60 mg/m2

•• Epirubicin§ ≤ 90 mg/m2

•• Idarubicin
•• Ifosfamide§ < 2 g/m2 per dose
•• Interferon α

≥ 10 million IU/m2

•• Irinotecan§

•• Melphalan
•• Methotrexate§ ≥ 250 mg/m2

•• Oxaliplatin
•• Temozolomide

•• Ado-trastuzumab 
emtansine

•• Aldesleukin
≤ 12 million IU/m2

•• Amifostine ≤ 300 mg/m2

•• Brentuximab vedotin
•• Cabazitaxel
•• Carfilzomib
•• Cytarabine (low dose)

100 mg/m2 to 200 mg/m2

•• Docetaxel
•• Doxorubicin (liposomal)
•• Eribulin
•• Etoposide
•• 5-Fluorouracil
•• Floxuridine
•• Gemcitabine
•• Interferon α > 5 million 

but < 10 million IU/m2

•• Ixabepilone
•• Methotrexate > 50 but 

< 250 mg/m2

•• Mitomycin
•• Mitoxantrone
•• Omacetaxine
•• Paclitaxel
•• Paclitaxel-albumin
•• Pemetrexed
•• Pentostatin
•• Pralatrexate
•• Romidepsin
•• Thiotepa
•• Topotecan
•• Ziv-aflibercept

•• Alemtuzumab
•• Asparaginase
•• Bevacizumab
•• Bleomycin
•• Bortezomib
•• Cetuximab
•• Cladribine 

(2-chlorodeoxyadenosine)
•• Cytarabine < 100 mg/m2

•• Decitabine
•• Denileukin diftitox
•• Dexrazoxane
•• Fludarabine
•• Interferon α ≤ 5 million IU/m2

•• Ipilimumab
•• Methotrexate ≤ 50 mg/m2

•• Nelarabine
•• Ofatumumab
•• Panitumumab
•• Pegaspargase
•• Peginterferon
•• Pertuzumab
•• Rituximab
•• Temsirolimus
•• Trastuzumab
•• Valrubicin
•• Vinblastine
•• Vincristine
•• Vincristine (liposomal)
•• Vinorelbine

IU = international units; IV = intravenous; NCCN = National Comprehensive Cancer Network
*Please refer to www.NCCN.org for complete and current information.
†Continuous infusion may make this agent less emetogenic.
‡Emetogenic potential of chemotherapeutic agent without antiemetic prophylaxis.
§These agents may be highly emetogenic in certain patients.

Pathophysiology
The underlying pathophysiology of CINV continues to be elucidated; however, several central and peripheral sites 
involved in the process have been identified.6,24 These regions include the following (Figure II-2):

•• A loosely organized collection of receptor and effector nuclei located in the medulla is thought to interact 
to coordinate the emetic reflex.6,22,24 This group of neurons is called the central pattern generator and has 
previously been referred to as the vomiting center (VC).6

•• The chemoreceptor trigger zone (CTZ), also known as the area postrema, is located outside the blood-brain 
barrier at the caudal end of the fourth ventricle. It is susceptible to emetic substances in the blood or cerebral 
spinal fluid.6 The CTZ has muscarinic acetylcholine receptor 1 (M1), dopamine D2 receptor (D2), 5-HT3, NK1, and 
histamine-1 receptors, with 5-HT3 and NK1 receptors being associated with the activation of CTZ in CINV. The 
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CTZ does not independently initiate vomiting but works indirectly via neuronal projections sending impulses to 
the medulla.25

•• Chemotherapy treatment damages rapidly dividing enterochromaffin cells located in the small intestine.6 
Enterochromaffin cells release 5-hydroxytryptamine/serotonin (5-HT), which binds to 5-HT3 receptors on vagal 
afferent neurons. The vagal afferent neurons project to the dorsal vagal complex in the brain, which houses 
NK1, 5-HT3, and D2 receptors. The efferent neurons from the dorsal vagal complex trigger the CTZ to elicit the 
vomiting reflex via the VC. The vagal afferent neurons may also stimulate vomiting directly via 5-HT3 receptors 
located in the medulla and the CTZ.

Figure II-2. CINV Pathways and Drug Sites of Action26

(Adapted from Grunberg and Hesketh 1993)

5-HT3 = serotonin subtype 3; CHEMO = chemotherapy; CINV = chemotherapy-induced nausea and vomiting; CTZ = chemoreceptor 
trigger zone; GI = gastrointestinal; NK1 = neurokinin 1; VC = vomiting center

Several neurotransmitters, including dopamine, serotonin (5-HT), and substance P, are involved in stimulating emesis.3 
Drugs that block these neurotransmitters have been found to be effective in the prevention of CINV. Clinical studies 
with the early 5-HT3 receptor antagonists (ie, ondansetron, granisetron, and dolasetron) indicated that serotonin plays 
a central role in the mechanism of acute CINV but a lesser role in delayed CINV.3 The early 5-HT3 receptor antagonists 
have much lower efficacy in delayed CINV compared to acute CINV.27,28

Delayed CINV appears to be mediated via the activation of NK1 receptors by substance P.2,3 In contrast to other 5-HT3 
receptor antagonists, palonosetron has demonstrated efficacy in preventing both acute and delayed CINV, which 
may be due to its ability to inhibit substance P–mediated responses via its interactions with the 5-HT3 receptor. The 
combination of a 5-HT3 receptor antagonist and a NK1 receptor antagonist has been shown to provide better control of 
CINV over the 5 days after receiving HEC compared to treatment with a 5-HT3 receptor antagonist alone.29,30

Societal, Humanistic, and Economic Impact
Inadequately controlled CINV can have significant clinical and economic consequences as well as an adverse 
impact on QOL. Clinical consequences, including dehydration, electrolyte disturbances, weight loss, and feeding-tube 
placement can lead to office visits, emergency room (ER) visits, and hospitalizations.4-6 In addition, the effects of CINV 
can influence a patient’s willingness or ability to comply with and successfully complete cancer treatment.
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Among patients with a cancer diagnosis, CINV is one of the most distressing side effects of chemotherapy. Sun and 
colleagues31 found that chemotherapy-experienced patients with ovarian cancer ranked severe CINV among their 
least favorable side effects of chemotherapy (Figure II-3).

Figure II-3. Chemotherapy-Experienced Patients’ Rankings of Side Effects*† (2001 to 2004)
(Adapted from Sun et al, 200531)

CINV = chemotherapy-induced nausea and vomiting; CINV 1 = days 1 to5 little to no nausea or vomiting; CINV 2 = day 1 complete 
control, days 2 to 5 moderate nausea, no vomiting; CINV 3 = day 1 complete control, days 2 to 5 moderate nausea, severe vomiting; 
CINV 4 = day 1 nausea and vomiting, days 2 to 5 moderate nausea; CINV 4 = day 1 nausea and vomiting, days 2 to 5 moderate nausea; 
CINV 5 = day 1 nausea and vomiting, days 2 to 5 moderate nausea, severe vomiting; CINV 6 = day 1 complete control, days 2 to 5 severe 
nausea VAS = visual analog scale
*The study was conducted in patients with ovarian cancer who had received at least 3 cycles of chemotherapy and were undergoing 
chemotherapy again for newly diagnosed or recurrent disease.
†Patient preference was measured by a modified VAS with scores ranging from 0 = least favorable to 1 = most favorable.

CINV impairs QOL and negatively impacts daily functioning of patients.11,16,17 In a prospective study of US patients with 
cancer from 2007 to 2008, Haiderali and colleagues11 found that 61.2% of patients experienced some form of CINV. 
Delayed CINV was more common than acute CINV (58.4% vs 34.3%, respectively), and nausea was experienced more 
frequently than vomiting (60.7% vs 16.9%). Reduced daily functioning was reported by 37.2% of all patients, and of 
those with poorly managed CINV, 90% reported a significant impact on daily functioning. In a separate study, delayed 
nausea was reported by 60.3% of patients receiving HEC and 52.4% of patients receiving MEC.17 Overall, nausea had a 
greater impact on patients’ daily functioning than vomiting (Figure II-4).

Figure II-4. Impact of Nausea and Vomiting on Patients’ Daily Lives After HEC or MEC17

HEC = highly emetogenic chemotherapy; MEC = moderately emetogenic 
chemotherapy
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An observational study evaluated the effect of CINV on daily functioning among patients scheduled to receive their 
first cycle of a new chemotherapy regimen.16 During Cycles 1 to 3, acute and delayed nausea (experienced by up 
to 35% and 62% of patients, respectively) was a more significant problem than vomiting (up to 13% acute and 33% 
delayed). Both acute and delayed CINV had an impact on patients’ daily functioning (Figure II-5).

Figure II-5. Percentage of Patients Reporting Interference with Daily Functioning

CINV = chemotherapy-induced nausea and vomiting

Direct costs associated with managing CINV include the costs of antiemetic drugs, hospitalizations, and unscheduled 
physician and ER visits.11 Mayer and colleagues21 examined 37,760 ER visits for 27,644 patients with cancer and found 
that nausea and vomiting accounted for 6.7% of ER visits (Figure II-6).

Figure II-6. Chief Complaints for ER Visits in Patients Diagnosed with Cancer21

In a retrospective hospital outpatient database study from 2003 to 2007, Burke and colleagues20 found that 14% of 
patients had a CINV-associated hospital visit. Inpatient admissions were the most common and most costly hospital 
visit, followed by outpatient and ER visits (64% vs 26% vs 10%, respectively; average cost per patient [2003 to 2007 
US$]: $7448 vs $1494 vs $918, respectively). When averaged over all patients in the study, the mean hospital visit cost 
for CINV was $731. Haiderali and colleagues estimated that the average direct medical cost for patients with CINV 
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(including prescribed medications and physician-reported health care utilization) was $732 (2007 US$). On average, 
costs were greater for patients receiving HEC than for those receiving MEC ($819.16 vs $674.05, respectively; p = 0.11).11

Indirect costs associated with CINV include decreased work productivity and missed time from work for both patients 
and caregivers. Haiderali and colleagues reported that patients with severe CINV vs those with mild CINV were found 
to have greater indirect costs due to missed work ($379 vs $8) and lost productivity ($456 vs $86) (2007 US$).11
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PRODUCT INFORMATION FOR AKYNZEO
Product Information Summary
AKYNZEO is a fixed-dose combination of netupitant and palonosetron indicated for the prevention of acute and 
delayed nausea and vomiting associated with initial and repeat courses of cancer chemotherapy including but not 
limited to HEC.1 Oral palonosetron prevents nausea and vomiting during the acute phase, and netupitant prevents 
nausea and vomiting during both the acute and delayed phases after cancer chemotherapy.
•• Netupitant is a selective substance P/NK1 receptor antagonist.
•• Palonosetron is a 5-HT3 receptor antagonist, structurally different from other 5-HT3 receptor antagonists.
•• Palonosetron and netupitant have been shown to exhibit additive and synergistic inhibitory effects on the 

substance P-mediated responses.
•• The recommended dose in adults is one AKYNZEO capsule administered approximately one hour before the start 

of chemotherapy.
•• Netupitant is a substrate and a moderate inhibitor of cytochrome P450 isoenzyme 3A4 (CYP3A4). AKYNZEO 

should be used with caution in patients receiving concomitant medications that are primarily metabolized via 
CYP3A4.

Generic, Brand, and Therapeutic Class
AKYNZEO is an oral fixed combination of netupitant, a substance P/NK1 receptor antagonist, and palonosetron, a  
5-HT3 receptor antagonist.1

Figure II-7. Structural Formulas of Netupitant and Palonosetron1

Netupitant      Palonosetron HCl

 

National Drug Code, Dose, Dosage Form, Package Size, and Cost

Table II-5. Dosage Forms, Strengths, Package Sizes, NDC, and Costs

NDC1 Dose1 Dosage 
Form1

Package Size1 WAC

62856-796-01 300 mg netupitant/0.5 mg 
palonosetron Capsule One capsule $476

    NDC = National Drug Code; WAC = wholesale acquisition cost

American Hospital Formulary Service Classification32

The American Hospital Formulary Service (AHFS) classification for AKYNZEO is to be determined.
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Indications1

AKYNZEO is indicated for the prevention of acute and delayed nausea and vomiting associated with initial and 
repeat courses of cancer chemotherapy, including, but not limited to, HEC. AKYNZEO is an oral fixed combination 
of palonosetron and netupitant: palonosetron prevents nausea and vomiting during the acute phase and netupitant 
prevents nausea and vomiting during both the acute and delayed phase after cancer chemotherapy.

Clinical Pharmacology
Please refer to the AKYNZEO Prescribing Information—Clinical Pharmacology section for complete information.

The combination of netupitant and palonosetron targets two critical pathways associated with acute and delayed 
CINV, the serotonin- and substance P-mediated pathways.3,33

Pharmacologic Properties of Netupitant
Netupitant is a selective antagonist of human substance P/NK1 receptors.1 Substance P is a tachykinin neuropeptide 
that functions as a neurotransmitter and mediates the induction of vomiting pathways by binding to the NK1 receptor.34 
Delayed emesis has largely been associated with the activation of NK1 receptors (broadly distributed in the central 
and peripheral nervous systems) by substance P.1,2

Netupitant has a high binding affinity for the NK1 receptor, with a high degree of occupancy for a long duration. 
The receptor occupancy for the CINV dosing regimen of netupitant was measured in a human positron emission 
tomography study.1,35 Netupitant was shown to cross the blood-brain barrier with a high occupancy of brain NK1 
receptors. NK1 receptor occupancy in the striatum at 6, 24, 48, 72, and 96 hours after administration of 300 mg 
netupitant was 92.5%, 86.5%, 85.0%, 78.0%, and 76.0%, respectively. A 300-mg dose of netupitant is rapidly absorbed 
and has a long elimination half-life (Table II-6).

Table II-6. Half-Life of Netupitant and Other NK1 Receptor Antagonists

Netupitant1 Aprepitant and 
Fosaprepitant36,37

Half-life 80 ± 29 hours* 9 to 13 hours
*Mean ± standard deviation in patients with a diagnosis of cancer.

Pharmacologic Properties of Palonosetron
Palonosetron is a 5-HT3 receptor antagonist with a strong binding affinity for this receptor and little or no affinity for other 
receptors.1 Palonosetron is structurally different from other 5-HT3 receptor antagonists (eg, ondansetron, granisetron, 
and dolasetron). Whereas the other 5-HT3 receptor antagonists possess a two-ring indole moiety similar to the structure 
of serotonin, palonosetron is a tricyclic ring bound to a quinuclidine moiety (Figure II-7).38,39 Compared to other 5-HT3 
receptor antagonists, palonosetron has a greater binding affinity and longer plasma half-life (Table II-7).3 However,  
these attributes alone do not explain the clinical efficacy of palonosetron for both acute and delayed CINV vs the other 
5-HT3 receptor antagonists, which are effective for acute CINV only.

Table II-7. Binding Affinity and Half-Life of Oral Palonosetron vs Other Oral 5-HT3 Receptor Antagonists

Characteristic Palonosetron Ondansetron Granisetron

Half-life (oral dosage form) 48 ± 19 hours1* 3 to 5 hours40 6 hours41

Binding affinity (pKi)42 10.45 8.19 8.91
*Mean ± standard deviation in patients with a diagnosis of cancer.

As demonstrated in recent mechanistic studies, three other pharmacologic properties of palonosetron distinguish it 
from the other 5-HT3 receptor antagonists, as follows:

•• Allosteric binding and positive cooperativity between palonosetron and 5-HT3 receptors39

Allosteric binding (eg, binding at a different site than serotonin) induces a conformational change in the  
5-HT3 receptor, such that serotonin binding is inhibited indirectly.43 Palonosetron binds to other portions of 



PAGE 19AMCP Dossier for AKYNZEO® – PROPRIETARY & CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE.

the 5-HT3 receptor as well as to the active site of the receptor; hence, the allosteric binding brings about an 
increased binding affinity between palonosetron and the 5-HT3 receptor.3

•• Receptor internalization kinetics and prolonged inhibition of 5-HT3 receptors44

Internalization of 5-HT3 receptors would result in a decrease in receptors at the cell surface, leading to 
persistent inhibition of receptor function. Hence, receptor internalization is believed to account for the long-
term inhibition by palonosetron of 5-HT3 receptor function.

•• Inhibition of crosstalk between 5-HT3 and NK1 receptors44

Whereas palonosetron does not bind to the NK1 receptor directly, it inhibits substance P-mediated responses 
via inhibition of receptor signaling crosstalk, which may help to explain palonosetron’s efficacy in delayed 
CINV.

Pharmacologic Properties of AKYNZEO
In mechanistic studies, palonosetron and netupitant have been shown to exhibit an additive inhibitory effect on 
substance P-mediated responses. Stathis and colleagues12 conducted an in vitro study using NG108-15 cells (known 
to express both 5-HT3 and NK1 receptors) to assess the inhibition of substance P-mediated response by netupitant 
and palonosetron. Results of the study showed that netupitant plus palonosetron exhibited a synergistic effect in the 
prevention of NK1 receptor response against its endogenous agonist substance P, which may enhance the prevention 
of delayed emesis.

Thomas and colleagues13 assessed the potential mechanism underlying the synergistic effect of netupitant and 
palonosetron by preincubabing NG108-15 cells with netupitant, palonosetron, or ondansetron. Results of several  
in vitro studies provide evidence that both netupitant (via direct binding) and palonosetron (through a 5-HT3 receptor-
mediated effect), but not ondansetron, can trigger NK1 receptor internalization in NG108-15 cells. When netupitant 
and palonosetron are used together, the effect on receptor internalization is additive, and palonosetron-triggered 
NK1 receptor internalization may require the presence of 5-HT3 receptors. Consequently, the potential inhibition of 
downstream receptor crosstalk, in addition to direct receptor antagonism, represents an additional layer of inhibition 
that could trigger synergistic inhibitory effects.12

Noninferiority Study of Palonosetron IV and Oral Tablets
An oral formulation of palonosetron is included in AKYNZEO. The 0.5-mg palonosetron oral formulation is US Food and 
Drug Administration (FDA) approved; however, it is not marketed in the US.45

A single cycle, multicenter, multinational, randomized, double-blind, double-dummy, parallel-group, noninferiority 
study was conducted to assess the efficacy and safety of a single oral dose of palonosetron 0.50 mg vs a single IV 
dose of palonosetron 0.25 mg (each given with oral dexamethasone) for the prevention of nausea and vomiting in 
patients with cancer receiving HEC (N = 740).1 The primary endpoint was complete response (CR) in the acute phase 
(0 to 24 hours). High response rates were observed in both treatment groups (88.9% vs 85.4% for oral palonosetron 
and IV palonosetron, respectively). Oral palonosetron was found to be noninferior to IV palonosetron (Table II-8). The 
incidence and severity of treatment-emergent AEs was similar between treatment groups.

Table II-8. Complete Response (FAS Population)

Palonosetron Oral
(n = 369)

Palonosetron IV
(n = 369)

Responders, n (%) 328 (88.9) 315 (85.4)

95% CI 85.3, 91.7 81.4, 88.6

Difference in response rate, % 3.5

95% CI −1.3, 8.4
CI = confidence interval; FAS = full analysis set; IV = intravenous
*Noninferiority margin set at 15%.

Contraindications1

None
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Warnings and Precautions1

Hypersensitivity reactions, including anaphylaxis, have been reported with and without known hypersensitivity to other 
5-HT3 receptor antagonists.

The development of serotonin syndrome has been reported with 5-HT3 receptor antagonists. Most reports have 
been associated with the concomitant use of serotonergic drugs (eg, selective serotonin reuptake inhibitors [SSRIs], 
serotonin and norepinephrine reuptake inhibitors [SNRIs], monoamine oxidase inhibitors, mirtazapine, fentanyl, lithium, 
tramadol, and intravenous methylene blue). Some of the reported cases were fatal. Serotonin syndrome occurring 
with overdose of another 5-HT3 receptor antagonist alone has also been reported. The majority of reports of serotonin 
syndrome related to 5-HT3 receptor antagonists use occurred in a post-anesthesia care unit or an infusion center.

Symptoms associated with serotonin syndrome may include the following combination of signs and symptoms: mental 
status changes (eg, agitation, hallucinations, delirium, coma), autonomic instability (eg, tachycardia, labile blood 
pressure, dizziness, diaphoresis, flushing, hyperthermia), neuromuscular symptoms (eg, tremor, rigidity, myoclonus, 
hyperreflexia, incoordination), and seizures, with or without gastrointestinal symptoms (eg, nausea, vomiting, diarrhea). 
Patients should be monitored for the emergence of serotonin syndrome, especially with concomitant use of AKYNZEO 
and other serotonergic drugs.

Adverse Reactions
Please refer to the AKYNZEO Prescribing Information—Adverse Reactions section for complete information.

In a single-cycle study of patients receiving cisplatin-based HEC, 136 patients were treated with AKYNZEO.1  
Table II-9 shows adverse reactions reported at an incidence of ≥ 3% and for which the AKYNZEO rate exceeded  
that of palonosetron alone.

Table II-9. Adverse Reactions Occurring in ≥ 3% of Cancer Patients
Receiving AKYNZEO and Cisplatin-Based HEC (Cycle 1)1

Adverse Reaction AKYNZEO
(n = 136)

Palonosetron 0.5 mg
(n = 136)

Dyspepsia 4% 2%

Fatigue 4% 2%

Constipation 3% 1%

Erythema 3% 2%

In a study of patients receiving A/C-based chemotherapy, 725 patients were treated with AKYNZEO during Cycle 1, and 
635 of these patients continued for up to 8 cycles in a multiple-cycle extension.1 Table II-10 shows adverse reactions 
reported at an incidence of ≥ 3% and for which the AKYNZEO rate exceeded that of palonosetron alone during Cycle 1. 
The adverse reaction profile in subsequent cycles was similar to that observed in Cycle 1.

Table II-10. Adverse Reactions Occurring in ≥ 3% of Cancer Patients
Receiving AKYNZEO and A/C-Based Chemotherapy (Cycle 1)1

Adverse Reactions AKYNZEO
(n = 752)

Palonosetron 0.5 mg
(n = 725)

Headache 9% 7%

Asthenia 8% 7%

Fatigue 7% 5%

Drug Interactions1

Please refer to the AKYNZEO Prescribing Information—Drug Interactions section for complete information. 
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Effects of AKYNZEO on Other Drugs

Interaction with CYP3A4 Substrates 
Netupitant, a component of AKYNZEO, is a moderate inhibitor of CYP3A4.

AKYNZEO should be used with caution in patients receiving concomitant medications that are primarily metabolized 
via CYP3A4. The plasma concentrations of CYP3A4 substrates can increase when coadministered with AKYNZEO. The 
inhibitory effect on CYP3A4 can last for multiple days.

A significant increase in the systemic exposure of dexamethasone was observed 4 days after a single dose of 
netupitant. The duration of the effect was not studied beyond 4 days. Administer a decreased dose of dexamethasone 
with AKYNZEO.

When administered with netupitant, the systemic exposure to midazolam was significantly increased. Consider the 
potential effects of increased plasma concentrations of midazolam or other benzodiazepines metabolized via CYP3A4 
(alprazolam, triazolam) when administering these drugs with AKYNZEO.

The systemic exposure of chemotherapy agents metabolized by CYP3A4 can increase when administered with 
AKYNZEO. Chemotherapy agents that are known to be metabolized by CYP3A4 include docetaxel, paclitaxel, etoposide, 
irinotecan, cyclophosphamide, ifosfamide, imatinib, vinorelbine, vinblastine, and vincristine. Caution and monitoring 
for chemotherapeutic-related adverse reactions are advised in patients receiving chemotherapy agents metabolized 
primarily by CYP3A4.

A clinically significant effect of AKYNZEO on the efficacy of oral contraceptives containing levonorgestrel and ethinyl 
estradiol is unlikely.

Effects of Other Drugs on AKYNZEO

Netupitant, a component of AKYNZEO, is mainly metabolized by CYP3A4.

CYP3A4 Inducers
Avoid the concomitant use of AKYNZEO in patients who are chronically using a strong CYP3A4 inducer such 
as rifampin. A strong CYP3A4 inducer can decrease the efficacy of AKYNZEO by substantially reducing plasma 
concentrations of the netupitant component.

CYP3A4 Inhibitors
Concomitant use of AKYNZEO with a strong CYP3A4 inhibitor (eg, ketoconazole) can significantly increase systemic 
exposure to the netupitant component of AKYNZEO. However, no dosage adjustment is necessary for single-dose 
administration of AKYNZEO.

Serotonergic Drugs

Serotonin syndrome (including altered mental status, autonomic instability, and neuromuscular symptoms) has been 
described after the concomitant use of 5-HT3 receptor antagonists and other serotonergic drugs, including SSRIs and 
SNRIs.

Dosing and Administration1

Please refer to the AKYNZEO Prescribing Information—Dosing and Administration section for complete information.

Highly Emetogenic Chemotherapy, including Cisplatin-Based Chemotherapy
The recommended dosage in adults is one capsule of AKYNZEO administered approximately 1 hour prior to the start 
of chemotherapy with dexamethasone 12 mg administered orally 30 minutes prior to chemotherapy on Day 1 and 
dexamethasone 8 mg orally once daily on Days 2 to 4.
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Anthracycline and Cyclophosphamide and Chemotherapy Not Considered Highly Emetogenic
The recommended dosage in adults is one capsule of AKYNZEO approximately 1 hour prior to the start of 
chemotherapy, with dexamethasone 12 mg administered orally 30 minutes prior to chemotherapy on Day 1. 
Administration of dexamethasone on Days 2 to 4 is not necessary.

Access
Please contact Eisai Medical Information at 1-888-274-2378 for more information regarding access.

Coprescribed/Concomitant Therapies
In clinical practice, antiemetic agents are commonly administered in combination regimens, given that antiemetics 
can work synergistically with each other, and no single antiemetic can currently be expected to provide complete 
protection from CINV.4,22 AKYNZEO may be administered in combination with dexamethasone.

Comparison of 5-HT3 Receptor Antagonists and NK1 Receptor Antagonists for the Prevention of CINV
Comparisons of 5-HT3 receptor antagonists and NK1 receptor antagonists for the prevention of CINV are shown in 
Tables II-11 and II-12. Information found in the following tables is from the the full prescribing information of the 
respective products.
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Table II-11. Comparison of 5-HT3 Receptor Antagonists for the Prevention of CINV

AKYNZEO®

(netupitant/palonosetron) 
Capsules1

Aloxi® (palonosetron) 
Injection38

Ondansetron Injection46

Zofran® (ondansetron) 
Tablets40*

Zofran ODT® (ondansetron) 
Orally Disintegrating Tablets40*

Zofran® (ondansetron) Oral 
Solution40*

Zuplenz® (ondansetron) Oral 
Soluble Film47

Anzemet® (dolasetron 
mesylate) Tablets48

Granisetron Injection49

Granisetron Tablets41

Granisol® (granisetron) Oral 
Solution50

Sancuso® (granisetron) 
Transdermal Patch32

Formulation(s) Capsule for oral use Injection for IV use Injection for IV or IM use
Tablets for oral use
Orally disintegrating tablets 
(ODT)
Solution for oral use
Soluble film for oral use
(Note: Ondansetron 32 mg IV 
injection is not indicated for the 
prevention of CINV.)

Tablets for oral use
(Note: Anzemet IV injection 
is not indicated for the 
prevention of CINV.)

Injection for IV use
Tablets for oral use
Solution for oral use
Patches for transdermal use

Half-life Netupitant: 80 ± 29 hours
Palonosetron: 48 ± 19 hours

40 hours Injection: 3.5 hours (ages 19 to 
40 years)
4.7 hours (ages 61 to 74 years)
5.5 hours (ages ≥ 75 years)
Tablets, ODT, Oral Solution: 5.8 
hours (female)
4.7 hours (male)
Oral soluble film: 4.6 hours

7.9 hours (adults)
6.4 hours (adolescents)

Injection: 8.95 hours
Tablets: 6.23 hours
Oral solution: 6.23 hours
Patch: Not reported

Indication for CINV Indicated for the prevention of 
acute and delayed nausea and 
vomiting associated with initial 
and repeat courses of cancer 
chemotherapy, including, but 
not limited to, HEC.

•• MEC: Prevention of acute 
and delayed nausea and 
vomiting associated with 
initial and repeat courses

•• HEC: Prevention of acute 
nausa and vomiting 
associated with initial and 
repeat courses

Initial and repeat courses 
of emetogenic cancer 
chemotherapy

MEC: Prevention of nausea 
and vomiting associated 
with initial and repeat 
courses

•• Prevention of nausea and 
vomiting associated with 
initial and repeat courses 
of emetogenic cancer 
therapy including high-
dose cisplatin

•• Up to 5 consecutive days 
(patch)

Additional FDA-approved 
indications

None Prevention of postoperative 
nausea and vomiting

•• Prevention of postoperative 
nausea and vomiting

•• Total body irradiation and 
fractionated abdominal 
radiation (tablets, ODT, oral 
solution, oral soluble film)

Prevention of postoperative 
nausea and vomiting

Total body irradiation and 
fractionated abdominal 
radiation (tablet, oral solution)
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AKYNZEO®

(netupitant/palonosetron) 
Capsules1

Aloxi® (palonosetron) 
Injection38

Ondansetron Injection46

Zofran® (ondansetron) 
Tablets40*

Zofran ODT® (ondansetron) 
Orally Disintegrating Tablets40*

Zofran® (ondansetron) Oral 
Solution40*

Zuplenz® (ondansetron) Oral 
Soluble Film47

Anzemet® (dolasetron 
mesylate) Tablets48

Granisetron Injection49

Granisetron Tablets41

Granisol® (granisetron) Oral 
Solution50

Sancuso® (granisetron) 
Transdermal Patch32

Recommended dosing for 
CINV in adults

HEC, including cisplatin-based 
chemotherapy:
The recommended dosage in 
adults is one capsule administered 
approximately 1 hour prior 
to the start of chemotherapy 
with dexamethasone 12 mg 
administered orally 30 minutes 
prior to chemotherapy on Day 1 
and 8 mg orally once daily on Days 
2 to 4.

A/C-based chemotherapy and 
chemotherapy not considered 
highly emetogenic:
The recommended dosage 
in adults is one capsule 
approximately 1 hour prior 
to the start of chemotherapy 
with dexamethasone 12 mg 
administered orally 30 minutes 
prior to chemotherapy on Day 1. 
Administration of dexamethasone 
on Days 2 to 4 is not necessary

0.25 mg IV administered 
over a period of 30 seconds, 
given 30 minutes before 
chemotherapy

•• Injection: 0.15 mg/kg 
for three doses, up to a 
maximum of 16 mg per 
dose, infused over a period 
of 15 minutes–first dose 
beginning 30 minutes before 
chemotherapy, subsequent 
doses at 4 and 8 hours after 
the first ondansetron dose

•• Oral: Three 8-mg tablets 
or films orally 30 minutes 
before HEC, or one 8-mg 
tablet, ODT, or film, or 10 mL 
oral solution 30 minutes 
before MEC, then a second 
dose 8 hours after the first, 
and twice daily for 1 to 2 
days after chemotherapy

100 mg given orally within 1 
hour before chemotherapy

•• Injection: 10 mg/kg 
administered IV within 
30 minutes before 
chemotherapy, and 
only on the day of 
chemotherapy

•• Tablets: 2 mg up to 1 hour 
before chemotherapy, or 
1 mg up to 1 hour before 
chemotherapy and 1 mg 
12 hours after the first

•• Oral solution: 10 mL 
up to 1 hour before 
chemotherapy, or 5 
mL up to 1 hour before 
chemotherapy and 5 mL 
12 hours after the first

•• Patch: One 52-cm2 patch 
a minimum of 24 hours 
before chemotherapy for 
up to 7 days

Effect on ECG interval(s) 
including QTc duration

Coadministration of single 
dose netupitant 600 mg and 
palonosetron 1.5 mg had no 
significant effects on the QTc 
interval

< 1% experienced QT 
prolongation

Ondansetron prolongs the QT 
interval in a dose-dependent 
manner. In addition, postmarketing 
cases of torsades de pointes 
have been reported in patients 
taking ondansetron. Avoid Zofran 
in patients with congenital 
long-QT syndrome. ECG 
monitoring is recommended 
for patients with electrolyte 
abnormalities (eg, hypokalemia 
or hypomagnesemia), congestive 
heart failure, or bradyarrhythmias, 
or patients taking other medicinal 
products that lead to QT 
prolongation.

QTc prolongation 
appears to be associated 
with hydrodolasetron 
concentration; the mean 
predicted increase in QTcF 
interval was 16.0 ms in renally 
impaired patients and 17.9 ms 
in elderly patients after a 
100-mg oral dose. Exposure-
dependent prolongations of 
PR and QRS intervals were 
also noted in healthy subjects.

Adequate QT assessment 
has not been conducted, but 
QT prolongation has been 
reported.
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AKYNZEO®

(netupitant/palonosetron) 
Capsules1

Aloxi® (palonosetron) 
Injection38

Ondansetron Injection46

Zofran® (ondansetron) 
Tablets40*

Zofran ODT® (ondansetron) 
Orally Disintegrating Tablets40*

Zofran® (ondansetron) Oral 
Solution40*

Zuplenz® (ondansetron) Oral 
Soluble Film47

Anzemet® (dolasetron 
mesylate) Tablets48

Granisetron Injection49

Granisetron Tablets41

Granisol® (granisetron) Oral 
Solution50

Sancuso® (granisetron) 
Transdermal Patch32

Contraindications None Known hypersensitivity to the 
drug or any of its components.

•• Known hypersensitivity to 
the drug

•• Concomitant use 
of apomorphine 
with ondansetron is 
contraindicated.

Known hypersensitivity to the 
drug

Known hypersensitivity to the 
drug or any of its components

Warnings† •• Hypersensitivity reactions 
have been reported 
in patients receiving 
IV palonosetron with 
or without known 
hypersensitivity to other 
5-HT3 receptor antagonists.

•• Serotonin syndrome has 
been reported with 5-HT3 
receptor antagonists 
alone but particularly 
with concomitant use of 
serotonergic drugs.

•• Hypersensitivity reactions, 
including anaphylaxis, 
have been reported 
with or without known 
hypersensitivity to other 
5-HT3 receptor antagonists.

•• Serotonin syndrome has 
been reported with 5-HT3 
receptor antagonists 
alone but particularly 
with concomitant use of 
serotonergic drugs

•• Hypersensitivity reactions, 
including anaphylaxis 
and bronchospasm, have 
been reported in patients 
who have exhibited 
hypersensitivity to other 
selective 5-HT3 receptor 
antagonists.

•• QT prolongation occurs in 
a dose-dependent manner. 
Cases of torsades de 
pointes have been reported. 
Avoid Zofran in patients 
with congenital long-QT 
syndrome.

•• The development of 
serotonin syndrome has 
been reported with 5-HT3 
receptor antagonists 
alone. Most reports 
have been associated 
with concomitant use of 
serotonergic drugs.

•• QT interval prolongation; 
torsades de pointes 
reported postmarketing; 
avoid in patients 
with congenital 
long-QT syndrome, 
hypomagnesemia, or 
hypokalemia; PR and QRS 
interval prolongation and 
reports of second- or third-
degree AV block, cardiac 
arrest, and ventricular 
arrhythmias

•• The development of 
serotonin syndrome has 
been reported with 5-HT3 
receptor antagonists. 
Most reports have 
been associated with 
concomitant use of 
serotonergic drugs.

•• Do not use instead of 
nasogastric suction; may 
mask a progressive ileus 
and/or gastric distention

•• May cause application-
site reactions (patch); 
may be affected by direct 
sunlight (patch)

•• The development of 
serotonin syndrome has 
been reported with 5-HT3 
receptor antagonists. 
Most reports have 
been associated with 
concomitant use of 
serotonergic drugs.

Most common AEs Most common adverse 
reactions (incidence ≥ 3% and 
greater than palonosetron) are 
headache, asthenia, dyspepsia, 
fatigue, constipation, and 
erythema.

Headache (9%), constipation 
(5%), diarrhea (1%), dizziness 
(1%)

Injection (three 0.15-mg/
kg doses): headache (17%), 
diarrhea (16%), fever (8%)

Oral (single 24-mg dose): 
headache (11%), diarrhea (4%)

Oral (3 days of therapy): 
headache (24%), fatigue (13%), 
constipation (9%), diarrhea (6%)

25-mg dose: headache 
(17.9%), fatigue (2.6%), 
diarrhea (2.1%), bradycardia 
(5.1%)

100-mg dose: headache (23%), 
fatigue (6%), diarrhea (5%), 
bradycardia (4%)

Headache (14% to 21%), 
constipation (3% to 18%); 
additional AEs were asthenia, 
somnolence, and diarrhea 
(injection, tablets, oral 
solution)

Constipation (5.4%) and 
headache (0.7%) (patch)
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AKYNZEO®

(netupitant/palonosetron) 
Capsules1

Aloxi® (palonosetron) 
Injection38

Ondansetron Injection46

Zofran® (ondansetron) 
Tablets40*

Zofran ODT® (ondansetron) 
Orally Disintegrating Tablets40*

Zofran® (ondansetron) Oral 
Solution40*

Zuplenz® (ondansetron) Oral 
Soluble Film47

Anzemet® (dolasetron 
mesylate) Tablets48

Granisetron Injection49

Granisetron Tablets41

Granisol® (granisetron) Oral 
Solution50

Sancuso® (granisetron) 
Transdermal Patch32

Drug interactions CYP3A4 substrates: Inhibition 
of CYP3A4 by netupitant 
can result in increased 
plasma concentrations of the 
concomitant drug that can 
last at least 4 days and may 
last longer after single dosage 
administration of AKYNZEO; use 
with caution

CYP3A4 Inducers (eg, 
rifampin): Decreased plasma 
concentrations of netupitant; 
avoid use

Serotonin syndrome (including 
altered mental status, 
autonomic instability, and 
neuromuscular symptoms) 
has been described following 
the concomitant use of 5-HT3 
receptor antagonists and other 
serotonergic drugs, including 
SSRIs and SNRIs

Low potential for clinically 
significant drug interactions

CYP3A4, CYP2D6, CYP1A2 
substrate, without induction 
or inhibition; drugs that induce 
or inhibit these enzymes may 
affect clearance, but limited 
data does not show dosage 
adjustment is necessary; do not 
administer with apomorphine 
due to profound hypotension or 
loss of consciousness.

Avoid with diuretics; 
may induce electrolyte 
abnormalities; antiarrhythmic 
drugs; QT-prolonging drugs; 
cumulative high-dose 
anthracycline therapy; 
caution with drugs that 
prolong any ECG interval and/
or cause hypokalemia or 
hypomagnesemia

No definitive studies have 
been conducted, but no 
induction or inhibition of CYP 
enzymes occurs. Clinical 
significance of interactions 
with ketoconazole and 
phenobarbital are unknown.

5-HT3 = serotonin subtype 3; A/C = anthracycline/cyclophosphamide; AE = adverse event; AV = atrioventricular; CINV = chemotherapy-induced nausea and vomiting; CYP = cytochrome P450; ECG 
= electrocardiogram; FDA = US Food and Drug Administration; HEC = highly emetogenic chemotherapy; IM = intramuscular; IV = intravenous; MEC = moderately emetogenic chemotherapy; ms = 
millisecond; ODT = orally disintegrating tablet; QTc = corrected QT interval; QTcF = Fridericia-corrected QT interval; SNRIs = serotonin norepinephrine reuptake inhibitors; SSRIs = selective serotonin 
reuptake inhibitors
*Generic ondansetron oral tablets, orally disintegrating tablets, and oral solution available
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Table II-12. Comparison of NK1 Receptor Antagonists for the Prevention of CINV

AKYNZEO® (netupitant/palonosetron) Capsules1 Emend® (aprepitant) Capsules36 Emend® (fosaprepitant dimeglumine) Injection37

Formulation(s) Capsule, for oral use Capsules, for oral use Injection, for IV use

Half-life Netupitant: 80 ± 29 hours
Palonosetron: 48 ± 19 hours

9 to 13 hours 9 to 13 hours

Indication for CINV Indicated for the prevention of acute and delayed 
nausea and vomiting associated with initial and repeat 
courses of cancer chemotherapy, including, but not 
limited to, HEC.

In combination with other antiemetic agents:
•• Prevention of acute and delayed nausea and 

vomiting associated with initial and repeat 
courses of HEC including high-dose cisplatin

•• Prevention of nausea and vomiting associated 
with initial and repeat courses of MEC

In combination with other antiemetic agents:
•• Prevention of acute and delayed nausea and 

vomiting associated with initial and repeat 
courses of HEC including high-dose cisplatin

•• Prevention of nausea and vomiting associated 
with initial and repeat courses of MEC

Additional FDA-approved 
indications

None Prevention of postoperative nausea and vomiting None

Recommended dosing for 
CINV

HEC, including cisplatin-based chemotherapy:
The recommended dosage in adults is one capsule 
administered approximately 1 hour prior to the 
start of chemotherapy with dexamethasone 12 mg 
administered orally 30 minutes prior to chemotherapy 
on Day 1 and 8 mg orally once daily on Days 2 to 4.

A/C-based chemotherapy and chemotherapy not 
considered highly emetogenic:
The recommended dosage in adults is one capsule 
approximately 1 hour prior to the start of chemotherapy 
with dexamethasone 12 mg administered orally 
30 minutes prior to chemotherapy on Day 1. 
Administration of dexamethasone on Days 2 to 4 is not 
necessary

125 mg orally 1 hour before chemotherapy (Day 1) and 
80 mg orally once daily in the morning on Days 2 and 3

Prevention of CINV after HEC:
•• 150 mg IV on Day 1 only as an infusion 

over a period of 20 to 30 minutes initiated 
approximately 30 minutes before chemotherapy

Or
•• 115 mg IV on Day 1 as an infusion over a period 

of 15 minutes initiated 30 minutes before 
chemotherapy followed by aprepitant 80 mg 
orally on Days 2 and 3

Prevention of CINV following MEC:
•• 115 mg IV on Day 1 only as an infusion over 

a period of of 15 minutes initiated 30 minutes 
before chemotherapy followed by aprepitant 80 
mg orally on Days 2 and 3

Effect on ECG interval(s) 
including QTc duration

Coadministration of single-dose netupitant 600 mg and 
palonosetron 1.5 mg had no significant effect on the 
QTc interval.

No effect No effect

Contraindications None •• Hypersensitivity to any component of this 
medication.

•• Should not be used concurrently with pimozide, 
terfenadine, astemizole, or cisapride because 
inhibition of CYP3A4 could result in elevated 
plasma concentrations of these drugs, potentially 
causing serious or life-threatening reactions.

•• Hypersensitivity to any component of this 
medication.

•• Should not be used concurrently with pimozide, 
terfenadine, astemizole, or cisapride because 
inhibition of CYP3A4 could result in elevated 
plasma concentrations of these drugs, 
potentially causing serious or life-threatening 
reactions.
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AKYNZEO® (netupitant/palonosetron) Capsules1 Emend® (aprepitant) Capsules36 Emend® (fosaprepitant dimeglumine) Injection37

Warnings •• Hypersensitivity reactions have been reported in 
patients receiving IV palonosetron with or without 
known hypersensitivity to other 5-HT3 receptor 
antagonists.

•• Serotonin syndrome has been reported with 5-HT3 
receptor antagonists alone but particularly with 
concomitant use of serotonergic drugs.

•• Coadministration with warfarin may result in 
a clinically significant decrease in the INR of 
prothrombin time.

•• The efficacy of hormonal contraceptives during 
and for 28 days after the last dose of Emend may 
be reduced.

•• Use with caution in patients receiving 
concomitant medications that are primarily 
metabolized via CYP3A4.

•• Caution should be exercised when administered 
to patients with severe hepatic impairment.

•• Use with caution in patients receiving 
concomitant medications that are primarily 
metabolized via CYP3A4.

•• Isolated reports of immediate hypersensitivity 
reactions including flushing, erythema, 
dyspnea, and anaphylaxis have occurred during 
infusion of fosaprepitant.

•• Coadministration with warfarin may result in 
a clinically significant decrease in the INR of 
prothrombin time.

•• The efficacy of hormonal contraceptives 
during and for 28 days after the last dose of 
fosaprepitant may be reduced.

Most common AEs Most common adverse reactions (incidence ≥ 3% and 
greater than palonosetron) are headache, asthenia, 
dyspepsia, fatigue, constipation, and erythema.

AEs with incidence > 10%: alopecia, anorexia, 
asthenia/fatigue, constipation, diarrhea, headache, 
hiccups, nausea

Similar to aprepitant, with the addition of infusion site 
reactions (3%)

Drug interactions •• CYP3A4 substrates: Inhibition of CYP3A4 by 
netupitant can result in increased plasma 
concentrations of the concomitant drug that can 
last at least 4 days and may last longer after single 
dosage administration of AKYNZEO; use with caution

•• CYP3A4 Inducers (eg, rifampin): Decreased plasma 
concentrations of netupitant; avoid use

•• Serotonin syndrome (including altered mental status, 
autonomic instability, and neuromuscular symptoms) 
has been described following the concomitant use of 
5-HT3 receptor antagonists and other serotonergic 
drugs, including SSRIs and SNRIs

•• CYP3A4 substrate: Coadministration with drugs 
that inhibit or induce CYP3A4 activity may result 
in increased or reduced plasma concentrations 
of aprepitant, respectively.

•• CYP2C9 inducer: Coadministration with drugs 
that are metabolized via CYP2C9 (eg, warfarin, 
tolbutamide), may result in lower plasma 
concentrations of these drugs.

•• Oral dexamethasone doses should be decreased 
by approximately 50% when coadministered with 
Emend (125-mg/80-mg regimen)

•• Aprepitant may reduce the efficacy of hormonal 
contraceptives during and for 28 days after 
administration of the last dose of aprepitant.

•• CYP3A4 substrate: Coadministration with drugs 
that inhibit or induce CYP3A4 activity may result 
in increased or reduced plasma concentrations 
of fosaprepit  ant, respectively.

•• CYP2C9 inducer: Coadministration with drugs 
that are metabolized via CYP2C9 (eg, warfarin, 
tolbutamide) may result in lower plasma 
concentrations of these drugs.

•• Oral dexamethasone dose should be decreased 
by approximately 50% when coadministered 
with fosaprepitant 150 mg or 115 mg.

•• Fosaprepitant may reduce the efficacy of 
hormonal contraceptives during and for 28 
days after administration of the last dose of 
fosaprepitant.

5-HT3 = serotonin subtype 3; AE = adverse event; CINV = chemotherapy-induced nausea and vomiting; CYP = cytochrome P450; ECG = electrocardiogram; FDA = US Food and Drug Administration; HEC 
= highly emetogenic chemotherapy; INR = International Normalized Ratio; IV = intravenous; MEC = moderately emetogenic chemotherapy; NK1 = neurokinin 1; QTc = corrected QT interval; SNRIs = 
serotonin norepinephrine reuptake inhibitors; SSRIs = selective serotonin reuptake inhibitors
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PLACE OF AKYNZEO IN THERAPY
Approach to Prevention of CINV
Prevention of CINV is an important component of supportive care for patients receiving cytotoxic chemotherapy. The 
goal of antiemetic therapy is to prevent nausea and/or vomiting throughout the entire period of risk, which may extend 
to 3 or more days after administration of HEC.4,6 The choice of antiemetic regimen is based primarily on the emetogenic 
potential of the chemotherapy agent/agents and the risk of delayed CINV.

The currently available antiemetic agents target specific neurotransmitters in key pathways involved in stimulating 
emesis (Table II-13).

Table II-13. Guideline-Recommended Antiemetic Agents 
Used in the Prevention of CINV After HEC or MEC4,8,9

5-HT3 Receptor Antagonists

Dolasetron

Granisetron

Ondansetron

Palonosetron
NK1 Receptor Antagonists

Aprepitant

Fosaprepitant
Corticosteroids

Dexamethasone
Dopamine/5-HT2 Receptor Antagonists

Olanzapine*
5-HT3 = serotonin subtype 3; CINV = chemotherapy-induced nausea and 
vomiting; HEC = highly emetogenic chemotherapy; MEC = moderately 
emetogenic chemotherapy; NCCN = National Comprehensive Cancer 
Network; NK1 = neurokinin 1
*Included in NCCN Guidelines only

By targeting different neuronal pathways, antiemetic agents exert their effects at different phases during the course 
of CINV. No single antiemetic agent has been shown to provide complete protection in all phases of CINV; therefore, 
agents with different mechanisms of action are typically used in combination.4,8,9 Antiemetic therapy is initiated before 
the administration of chemotherapy and can be continued throughout the period when delayed emesis may occur.4 The 
period of risk for CINV lasts at least 3 days after administration of HEC and at least 2 days after MEC.

Histamine receptor blockers or proton pump inhibitors are also included as adjuncts to antiemetic regimens to prevent 
dyspepsia, which can mimic nausea.4 Benzodiazepines, such as lorazepam, are often used to treat anxiety and 
decrease the risk of anticipatory emesis.6 In addition, dietary modifications, such as eating small frequent meals and 
making healthful food choices may aid in alleviating the symptoms of CINV.4

Guidelines for the Management of CINV
Evidence-based treatment guidelines for the prevention and management of CINV have been developed by the NCCN,4 the 
American Society of Clinical Oncology (ASCO),8 and the Multinational Association of Supportive Care in Cancer (MASCC) 
and European Society for Medical Oncology (ESMO).9 Many of the recommendations and strategies for the prevention of 
acute and delayed CINV provided by these organizations are in close agreement with each other (Table II-14).
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•• For the prevention of CINV post-HEC, triple therapy with a 5-HT3 receptor antagonist, dexamethasone, and 
a NK1 receptor antagonist is recommended.4,8,9 NCCN guidelines recommend palonosetron as the preferred 
5-HT3 receptor antagonist for the prevention of acute and delayed emesis associated with HEC.4

•• For the prevention of CINV post-MEC, a 5-HT3 receptor antagonist and dexamethasone is recommended, with 
a NK1 receptor antagonist being an optional addition to the regimen for selected patients, as appropriate.4,8,9 
The NCCN, ASCO, and MASCC/ESMO guidelines all recommend palonosetron as the preferred 5-HT3 receptor 
antagonist for the prevention of emesis associated with MEC.

For patients receiving multiday chemotherapy, the standard of care is prophylactic treatment with a 5-HT3 receptor 
antagonist plus dexamethasone.4 An NK1 receptor antagonist can be added if the multiday chemotherapy regimen 
is highly emetogenic and is associated with significant delayed CINV. Per NCCN guidelines, palonosetron may also 
be used before the start of Day 3 of chemotherapy, instead of multiple oral or IV daily doses of other 5-HT3 receptor 
antagonists.4

Table II-14. Evidence-Based Guidelines for the Prevention of CINV

Category 2014 NCCN*4 2011 ASCO8 2013 MASCC /ESMO9

Highly Emetogenic 
Chemotherapy (HEC) 
Antiemetic Regimen

NK1  RA-containing regimen
•• 5-HT3 RA (Day 1):

 – Palonosetron (preferred) or
 – Other 5-HT3 RA

•• Steroid (Days 1 to 4)
 – Dexamethasone

•• NK1 RA
 – Aprepitant (Days 1 to 3)
 – Fosaprepitant (Day 1)

Or

Olanzapine-containing regimen
•• Olanzapine (Days 1 to 4)
•• Palonosetron (Day 1)
•• Dexamethasone (Day 1)

± Adjunctive drugs (for both 
regimens)
•• Lorazepam (Days 1 to 4)
•• H2 blocker or PPI

5-HT3 RA (Day 1)

Steroid (Days 1 to 3 or Days 1 
to 4)
•• Dexamethasone

NK1 RA
•• Fosaprepitant (Day 1) or
•• Aprepitant (Days 1 to 3)

± Adjunctive drugs
•• Lorazepam or
•• Diphenhydramine

5-HT3 RA (Day 1)

Steroid (Days 1 to 4)
•• Dexamethasone

NK1 RA
•• Fosaprepitant (Day 1) or
•• Aprepitant (Days 1 to 3)

Anthracycline and 
Cyclophosphamide 
(A/C) Regimen

Same as HEC Same as HEC

5-HT3 RA (Day 1)
•• If the NK1 RA is not 

available, palonosetron is 
the preferred 5-HT3 RA.

Steroid (Day 1)
•• Dexamethasone

NK1 RA
•• Fosaprepitant (Day 1) or
•• Aprepitant (Days 1 to 3)



PAGE 31AMCP Dossier for AKYNZEO® – PROPRIETARY & CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE.

Category 2014 NCCN*4 2011 ASCO8 2013 MASCC /ESMO9

Moderately 
Emetogenic 
Chemotherapy (MEC) 
Antiemetic Regimen

Day 1 
5-HT3 RA + steroid ± NK1 RA regimen
•• 5-HT3 RA

 – Palonosetron (preferred)
•• Steroid

 – Dexamethasone
•• With or without NK1 RA

 – Aprepitant
 – Fosaprepitant

Or
Olanzapine-containing regimen
•• Olanzapine
•• Palonosetron
•• Dexamethasone

± Adjunctive drugs (for both 
regimens)
•• Lorazepam
•• H2 blocker or PPI

Days 2–3:
5-HT3 RA monotherapy (unless 
palonosetron used on Day 1)

Or
Steroid monotherapy
•• Dexamethasone

Or
NK1 RA ± steroid
•• Aprepitant (if NK1 RA was used 

on Day 1)

Or
Olanzapine on Days 2 to 4 (if given 
Day 1)

± Adjunctive drugs (with all 
regimens)
•• Lorazepam
•• H2 blocker or PPI

5-HT3 RA (Day 1)
•• Palonosetron (preferred) 

Steroid (Days 1 to 3)
•• Dexamethasone

± NK1 RA (Day 1)
•• Aprepitant

± Adjunctive drugs
•• Lorazepam or
•• Diphenhydramine

5-HT3 RA (Day 1)
•• Palonosetron (preferred)

Steroid (Days 1 to 3)
•• Dexamethasone 

5-HT3 RA = serotonin subtype 3 receptor antagonist; ASCO = American Society of Clinical Oncology; CINV = chemotherapy-induced nausea and 
vomiting; ESMO = European Society for Medical Oncology; H2 = histamine H2 receptor; MASCC = Multinational Association of Supportive Care in 
Cancer; NCCN = National Comprehensive Cancer Network; NK1 RA = neurokinin 1 receptor antagonist; PPI = proton pump inhibitor
*Please refer to www.NCCN.org for complete information.

Unmet Needs in the Prevention of CINV
Despite the availability of numerous prophylactic antiemetic medications and published guidelines for their use, the 
prevention of CINV remains a challenge. As described above, the incidence and severity of CINV, particularly delayed 
nausea and vomiting, are frequently underestimated by physicians and nurses.10 In addition, there is evidence that 
adherence to guidelines for CINV prophylaxis is suboptimal in clinical practice. Gomez and colleagues reported 
unexpectedly low adherence rates to guideline recommendations for antiemetic therapy among patients with lung 
cancer receiving HEC or MEC.5 During the period 2001 to 2007, 5-HT3 antagonists with dexamethasone were taken by 
approximately 60% to 90% of patients receiving HEC or MEC. However, adherence to guideline recommendations for 
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NK1 receptor antagonists was substantially lower, at < 10%. Furthermore, whereas the prevention of CINV has improved 
substantially over the past years, some patients continue to experience CINV, and control of nausea is a particular 
challenge. In an observational study of CINV among patients with cancer, 61.2% of patients experienced some form of 
CINV.11 Prophylactic antiemetic therapy was provided; however, prescribed regimens and compliance varied broadly. 
Nausea was reported much more frequently than vomiting among both HEC and MEC recipients (Table II-15).

Table II-15. Prevalence of CINV11

n (%)
MEC

(n = 125)
HEC

(n = 53)

Acute CINV 46 (37) 15 (28)

Delayed CINV 69 (55) 35 (66)

Total CINV 74 (59) 35 (66)

Nausea 74 (59) 34 (64)

Vomiting 17 (14) 13 (25)
CINV = chemotherapy-induced nausea and vomiting; HEC = highly emetogenic 
chemotherapy; MEC = moderately emetogenic chemotherapy

There is an unmet need for improved prevention of delayed CINV, particularly nausea. In addition, there is a need for 
improved adherence to guideline-based antiemetic therapy.

AKYNZEO for the Prevention of CINV
AKYNZEO is a fixed-dose combination of netupitant, a highly selective NK1 receptor antagonist, and palonosetron, 
a 5-HT3 receptor antagonist with strong binding affinity, indicated for the prevention of acute and delayed nausea 
and vomiting associated with initial and repeat courses of cancer chemotherapy including, but not limited, to HEC. 
Palonosetron prevents nausea and vomiting during the acute phase, and netupitant prevents nausea and vomiting 
during the acute and delayed phases after cancer chemotherapy.1 AKYNZEO combines two antiemetic medications, 
targeting two key pathways associated with CINV into a single oral dosage form. This combination may provide 
convenience for both patients and prescribers.

AKYNZEO has demonstrated efficacy in the prevention of acute and delayed CINV after treatment with HEC  
or A/C regimens.

•• After treatment with HEC or A/C chemotherapy, CR rates (defined as no emesis and no rescue medication 
use) were significantly greater in the AKYNZEO group compared to the oral palonosetron group (both in 
combination with dexamethasone) (Table II-16).

Table II-16. Cycle 1 Overall Complete Response Rates

Study
Complete Response Rate

p value
AKYNZEO + Dex Oral Palonosetron + Dex

NEPA 07-0751

HEC Study
89.6%

(n = 135)
76.5%

(n = 136)
0.004

NEPA 08-1815

A/C Study
74.3%

(n = 724)
66.6%

(n = 725)
0.001

A/C = anthracycline/cyclophosphamide; Dex = dexamethasone; HEC = highly emetogenic chemotherapy

•• After treatment with HEC, significantly more patients treated with AKYNZEO vs palonosetron achieved no 
significant nausea and complete protection (CP; defined as no emesis, no rescue medication use, and no 
significant nausea) during the acute, delayed, and overall phases (p ≤ 0.05).51

•• Among patients receiving A/C, significantly more of those treated with AKYNZEO vs palonosetron achieved no 
significant nausea and CP during the delayed and overall phases (p < 0.05).52
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AKYNZEO improves daily functioning and QOL for patients receiving HEC and A/C.
•• In a clinical trial, a greater proportion of AKYNZEO-treated patients reported no impact on daily living (NIDL) with 

respect to nausea, vomiting, and combined domains compared to palonosetron-treated patients (Figure II-8).15

Figure II-8. Proportion of Patients With No Impact on Daily Living
 After A/C: Overall Phase52

A/C = anthracycline/cyclophosphamide; Dex = dexamethasone

The antiemetic efficacy of AKYNZEO is maintained over repeated cycles of HEC and A/C.
•• A multiple cycle extension study of NEPA 08-18 enrolled 1286 patients.52 Patients received the same treatment 

as assigned in Cycle 1. Across all cycles, CR rates for the overall phase were significantly greater in the 
AKYNZEO group compared to the palonosetron group (p = 0.001 for Cycle 1; p < 0.0001 for Cycles 2 to 4). AE 
rates across multiple cycles were similar between the two treatment groups.

•• Among patients treated with AKYNZEO in the NEPA 10-29 study, CR rates during the overall phase after MEC or 
HEC were high (ranging from 81% to 92%) across 6 cycles chemotherapy.18

In clinical trials, the overall incidence, type, frequency, and intensity of treatment-emergent AEs were comparable 
between patients treated with AKYNZEO and those treated with palonosetron.15,51

•• In clinical trials, the majority of AEs among patients treated with AKYNZEO were mild or moderate in 
intensity.15,51 The most common AKYNZEO-related AEs among patients receiving A/C were headache and 
constipation.15 After treatment with HEC, the most common AKYNZEO-related AEs were hiccups and 
headache.51

•• AKYNZEO was studied in over > 1400 chemotherapy cycles, with more than 75% of patients receiving up to 
4 chemotherapy cycles.18 The safety profile of AKYNZEO was similar to that of aprepitant + palonosetron. 
The most frequent AKYNZEO-related AEs included constipation (3.6%) and headache (1.0%); there was no 
indication of increasing AEs over multiple cycles.18
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SECTION III: 
Supporting  
Clinical Evidence 
for AKYNZEO®

(netupitant/palonosetron) Capsules
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SUPPORTING CLINICAL EVIDENCE FOR AKYNZEO
This section of the dossier will provide detailed summaries of one Phase II trial and two Phase III trials for AKYNZEO 
as well as brief summaries in the AKYNZEO Supporting Clinical Evidence Table (Table III-11). Information on clinical 
trials of AKYNZEO can be found in the clinical trials registry, www.clinicaltrials.gov.

Summary of Phase II and Phase III Pivotal Trials for AKYNZEO
The evidence for the efficacy and safety of AKYNZEO in preventing CINV in patients receiving MEC, A/C chemotherapy 
or HEC is provided in one Phase II and two Phase III trials. All of these trials were double-blind, randomized, double-
dummy, multicenter, parallel-group studies of AKYNZEO (netupitant 300 mg/palonosetron 0.5 mg) (FDA-approved dose) 
given as a single oral dose 60 minutes before administration of chemotherapy. The efficacy endpoints and safety 
assessments evaluated in these Phase II and III trials are summarized in Table III-1.

Table III-1. Efficacy Endpoints and Safety Assessments
Studies NEPA 07-07, NEPA 08-18, and NEPA 10-29

NEPA 07-07
Dose-Finding Phase II Study

Single Cycle of Cisplatin-Based 
HEC

NEPA 08-18
Phase III Study

Single Cycle of A/C
(Patients had the option to receive 

multiple cycles)

NEPA 10-29
Phase III Study

Multiple Cycles of HEC or MEC

Primary 
endpoint

CR during the overall phase period CR during the delayed phase Safety

Secondary 
endpoints

•• CR during the following time 
periods after chemotherapy 
administration:
 – Acute phase
 – Delayed phase

•• CP during the acute, delayed, and 
overall phases
•• No emesis during the acute, 
delayed, and overall phases
•• No significant nausea during 
the acute, delayed, and overall 
phases*

•• CR during the acute phase 
•• CR during the overall phase 
•• CP during the acute, delayed, and 
overall phases
•• No emesis during the acute, 
delayed, and overall phases
•• No significant nausea during the 
acute, delayed, and overall phases
•• Functional Living Index- Emesis 
(FLIE) questionnaire (proportion of 
patients with scores reflecting “no 
impact on daily life”)

•• CR during the acute, delayed, 
and overall phases
•• No significant nausea during 
the acute, delayed, and overall 
phases

Safety 
assessments

•• AEs
•• Vital sign measurements
•• Laboratory tests
•• Physical examination
•• ECG recordings

•• AEs
•• Vital sign measurements
•• Laboratory tests
•• Physical examination
•• ECG recordings

•• AEs
•• Vital sign measurements
•• Laboratory tests including 
cardiac troponin (CTnl) levels
•• Physical examination
•• ECG recordings including LVEF

A/C = anthracycline/cyclophosphamide; AE = adverse event; CP = complete protection (defined as no emetic episode, no need for rescue 
medication, and no significant nausea); CR = complete response (defined as no emetic episode, no need for rescue medication); 
ECG = electrocardiogram; HEC = highly emetogenic chemotherapy; LVEF = left ventricular ejection fraction; MEC = moderately emetogenic 
chemotherapy; NEPA = netupitant/palonosetron; VAS = visual analog scale
*Significant nausea was defined as < 25 mm on the 100-mm VAS scale (0 = “no nausea” and 100 = “nausea as bad as it can be”).
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AKYNZEO for the Prevention of CINV After HEC
Study NEPA 07-07

Hesketh et al, 201451

Key Findings
This was a Phase II, randomized, double-blind, dose-finding, multicenter study comparing the efficacy and 
tolerability of single oral doses of netupitant 100 mg, 200 mg, or 300 mg combined with oral palonosetron 0.5 mg vs 
oral palonosetron 0.5 mg alone in preventing CINV after HEC (N = 694).

Primary Endpoint
• Significantly more patients receiving netupitant/palonosetron vs palonosetron alone had a CR during the overall 

phase (netupitant 100 mg, 87.4% [p = 0.018]; netupitant 200 mg, 87.6% [p = 0.017]; netupitant 300 mg, 89.6%  
[p = 0.004]; palonosetron alone, 76.5%) (Figure III-2).

Secondary Endpoints
•• During the acute phase, more patients receiving netupitant 300 mg vs palonosetron alone experienced a CR 

(98.5% vs 89.7%; p ≤ 0.01), and during the delayed phase, more patients receiving netupitant 100 mg (90.4%;  
p ≤ 0.05), netupitant 200 mg (91.2%; p ≤ 0.01), and netupitant 300 mg (90.4%; p ≤ 0.05) vs palonosetron alone 
(80.1%) experienced a CR.

•• Significantly more patients in the netupitant 300 mg group reported no emesis during the acute, delayed, and 
overall phases compared to the palonosetron alone group (all p values ≤ 0.01).

•• CP was reported by more patients who received netupitant 300 mg vs palonosetron alone during the acute, 
delayed, and overall phases (p ≤ 0.01, p ≤ 0.05, and p ≤ 0.01, respectively).

 • Safety
•• The most common treatment-emergent, drug-related AEs reported in all treatment groups were hiccups 

(netupitant 100 mg, 3.7%; netupitant 200 mg, 3.6%; netupitant 300 mg, 5.1%; palonosetron alone, 3.7%) and 
headache (netupitant 100 mg, 0.7%; netupitant 200 mg, 2.2%; netupitant 300 mg, 0.7%; palonosetron alone, 1.5%).

•• The treatment groups had comparable rates of patients who developed treatment-emergent electrocardiogram 
(ECG) abnormalities.

Objective: To compare the efficacy and tolerability of single oral doses of netupitant (100 mg, 200 mg, or 300 mg) 
combined with oral palonosetron 0.5 mg vs oral palonosetron 0.5 mg alone in preventing CINV after HEC in patients 
naïve to chemotherapy.

Patients and Methods: This was a Phase II, multicenter, randomized, double-blind, double-dummy, parallel-group, 
dose-finding study conducted in 44 sites in Russia and Ukraine. Patients were randomized in a 1:1:1:1 ratio to receive a 
single oral dose of one of the following four treatment arms and one exploratory arm:

•• Netupitant 100 mg plus palonosetron 0.5 mg
•• Netupitant 200 mg plus palonosetron 0.5 mg
•• Netupitant 300 mg plus palonosetron 0.5 mg
•• Oral palonosetron 0.5 mg

In a fifth, exploratory arm of the study, patients received oral aprepitant 125 mg plus IV ondansetron 32 mg on Day 1 
followed by aprepitant 80 mg on Days 2 to 3. Corticosteroid treatment with dexamethasone was included in all groups; 
the dose of dexamethasone was lower in the netupitant arms of the study to achieve exposure similar to that in the 
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palonosetron group (because netupitant is a moderate CYP3A4 inhibitor, and dexamethasone is a major CYP3A4 
substrate). Patients taking netupitant received oral dexamethasone 12 mg given 30 minutes before chemotherapy 
(cisplatin) on Day 1, followed by 4 mg twice daily (BID) on Days 2 to 4, whereas patients taking palonosetron alone 
received dexamethasone 20 mg on Day 1 followed by 8 mg BID on Days 2 to 4. Patients in the exploratory arm received 
dexamethasone at the same doses as the netupitant arms. Rescue treatment for nausea and vomiting post-HEC was 
permitted but was considered a treatment failure. Each patient completed a diary from the time of cisplatin infusion 
through the morning of Day 6 detailing emetic episodes, severity of nausea, concomitant medications, and overall 
satisfaction. Please see Table III-1 for the efficacy endpoints and safety assessments evaluated.

Inclusion and Exclusion Criteria: The major inclusion and exclusion criteria are summarized in Table III-2.

Table III-2. Study Inclusion and Exclusion Criteria

Inclusion Criteria •• ≥ 18 years of age
•• Histologically or cytologically confirmed malignant disease featuring solid tumor(s)
•• Chemotherapy naïve, Karnofsky index > 70%
•• Scheduled to receive HEC on Day 1 with a single dose of cisplatin > 50 mg/m2 either alone or 

in combination with other chemotherapy agents
Exclusion Criteria •• Scheduled to receive one of the following:

 – MEC or HEC on Days 2 to 5
 – Moderately or highly emetogenic radiotherapy within 1 week of Day 1 or on Days 2 to 5
 – Bone marrow or stem cell transplant

•• Antiemetic drug use within 24 hours of treatment or systemic corticosteroids within 72 hours 
of Day 1 treatment

•• Vomiting, retching, or more than mild nausea within 24 hours before Day 1
•• History of serious cardiovascular disease or predisposition to cardiac conduction 

abnormalities, with the exception of incomplete right bundle branch block
•• Chronic use of CYP3A4 substrates, inhibitors, or inducers, or intake of substrates or inhibitors 

within 1 week of Day 1, or intake of inducers within 4 weeks of Day 1
CYP = cytochrome P450; HEC = highly emetogenic chemotherapy; MEC = moderately emetogenic chemotherapy

Results
Patient Disposition and Demographics: Patient disposition is shown in Figure III-1. A total of 694 patients were 
randomized, but 15 did not receive a dose of the study drugs. Two patients were excluded from the efficacy analysis 
(one discontinued because of an AE; the reason for the other discontinuation was not specified); 677 were included in 
the intent-to-treat (ITT) efficacy analysis. The safety evaluation included 679 patients.

Patient baseline characteristics were comparable between the five treatment groups. Lung/respiratory cancer and 
head and neck cancer were the most commonly reported malignant diseases. All five treatment groups were similar 
with regard to type and dose of chemotherapy administered, with a median cisplatin dose of 75 mg/m2 in each group.
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Figure III-1. Study Patient Disposition
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†Death not related to study medication

Primary Efficacy Endpoint: CR rates (defined as no emesis and no rescue medication use) in the netupitant treatment 
arms were significantly greater than with palonosetron alone during the overall phase after HEC (Figure III-2).

Figure III-2. Complete Response Rates, Overall Phase53

Based on full analysis set of 677 patients.
*p value from logistic regression analysis vs palonosetron.
**p value from post hoc logistic regression analysis vs palonosetron.

Secondary Efficacy Endpoints: During the acute phase, more patients receiving netupitant 300 mg vs palonosetron 
alone experienced a CR (98.5% vs 89.7%; p ≤ 0.01). In the delayed phase, more patients receiving netupitant 100 mg, 
netupitant 200 mg, and netupitant 300 mg vs palonosetron alone experienced a CR (p ≤ 0.05, p ≤ 0.01, and p ≤ 0.05, 
respectively) (Table III-3).



PAGE 39AMCP Dossier for AKYNZEO® – PROPRIETARY & CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE.

Table III-3. Secondary Efficacy Endpoints

Palonosetron
(n = 136)

Netupitant 100 mg + 
Palonosetron 0.5 mg

(n = 135)

Netupitant 200 mg +
Palonosetron 0.5 mg

(n = 136)

Netupitant 300 mg + 
Palonosetron 0.5 mg

(n = 135)

Aprepitant + 
Ondansetron
(exploratory 

arm)
(n = 134)

Complete response

Acute 89.7% 93.3% 92.7% 98.5%† 94.8%

Delayed 80.1% 90.4%* 91.2%† 90.4%* 88.8%*
No emesis

Acute 89.7% 93.3% 92.7% 98.5%† 94.8%

Delayed 80.1% 90.4%* 91.2%† 91.9%† 89.6%*

Overall 76.5% 87.4%* 87.6%* 91.1%† 87.3%
No significant nausea

Acute 93.4% 94.1% 94.2% 98.5%* 94.0%

Delayed 80.9% 81.5% 89.8%* 90.4%† 88.1%

Overall 79.4% 80.0% 86.1% 89.6%* 85.8%
Complete protection

Acute 87.5% 89.6% 88.3% 97.0%† 89.6%

Delayed 73.5% 80.0% 87.6%† 84.4%* 82.1%

Overall 69.9% 76.3% 80.3%* 83.0%† 78.4%
*p ≤ 0.05 from logistic regression analysis vs palonosetron; not adjusted for multiple comparisons, with exception of primary endpoint (CR 
overall).
†p ≤ 0.01 from logistic regression analysis vs palonosetron; not adjusted for multiple comparisons, with exception of primary endpoint (CR 
overall).
‡p ≤ 0.05 from post hoc logistic regression analysis vs palonosetron.

Study Limitations: None reported.

Safety: At least one AE was reported by 40.7% of patients receiving netupitant 100 mg, 51.4% of patients receiving 
netupitant 200 mg, 50.0% of patients receiving netupitant 300 mg, and 49.3% of patients receiving palonosetron alone, 
with the majority of AEs being mild/moderate in intensity. The most common treatment-emergent, drug-related AEs 
reported in all treatment groups are shown in Table III-4.

Five patients experienced serious AEs (one receiving netupitant 100 mg, one receiving netupitant 200 mg, three 
receiving palonosetron alone). Of those, only one (in the patient receiving netupitant 200 mg) was assessed to be 
related to the study medication. That patient lost consciousness, recovered within 30 minutes, and discontinued study 
treatment. There was one death due to multiple organ failure. The treatment groups had comparable rates of patients 
who developed treatment-emergent ECG abnormalities.



PAGE 40AMCP Dossier for AKYNZEO® – PROPRIETARY & CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE.

Table III-4. Most Common Treatment-Related Adverse Events (≥ 2% Incidence in any Group)

Adverse Event Netupitant 
100 mg + 

Palonosetron
(n = 135)

Netupitant 
200 mg + 

Palonosetron
(n = 138)

Netupitant 
300 mg + 

Palonosetron
(n = 136)

Palonosetron
(n = 136)

Aprepitant + 
Ondansetron
(exploratory 

arm)
(n = 134)

Hiccups 3.7% 3.6% 5.1% 3.7% 0%
Headache 0.7% 2.2% 0.7% 1.5% 2.2%
Leukocytosis 1.5% 0.7% 1.5% 2.2% 0.7%
ALT increased 0.7% 2.2% 1.5% 0.7% 1.5%
AST increased 0.7% 2.2% 0.7% 0.7% 1.5%
Dyspepsia 0% 2.9% 0.7% 1.5% 0%
Bradycardia 0.7% 0% 0% 0% 2.2%
Bundle branch block 0.7% 0% 2.2% 0% 0%
Anorexia 0% 0% 0.7% 2.2% 0%
ALT = alanine aminotransferase; AST = aspartate aminotransferase
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AKYNZEO for the Prevention of CINV After A/C Chemotherapy
Study NEPA 08-18
Aapro et al, 201415

Key Findings
This was a Phase III, randomized, double-blind, multicenter study comparing the efficacy and tolerability of single 
oral doses of AKYNZEO vs oral palonosetron 0.5 mg in preventing CINV after A/C (N = 1455).

Primary Endpoint
More patients receiving AKYNZEO vs palonosetron had a CR during the delayed phase (AKYNZEO, 76.9%; 
palonosetron, 69.5%; p = 0.001) (Figure III-4).
Secondary Endpoints
•• During the acute phase and the overall phase, more patients receiving AKYNZEO vs palonosetron experienced a 

CR (acute, 88.4% vs 85% [p = 0.047]; overall, 74.3% vs 66.6% [p = 0.001]).
•• Significantly more patients in the AKYNZEO group reported no emesis during the acute, delayed, and overall 

phases compared with the palonosetron group (p = 0.025, p = 0.004, and p < 0.001, respectively).
•• Significantly more patients in the AKNZEO group reported no significant nausea during the delayed and overall 

phases, but not the acute phase, compared with the palonosetron group(delayed, p = 0.014; overall, p = 0.020).
•• CP was achieved by more patients who received AKYNZEO vs palonosetron during the delayed and overall 

phases (p = 0.005, and p = 0.020, respectively).
•• FLIE questionnaire results showed that a greater proportion of patients receiving AKYNZEO vs patients receiving 

palonosetron reported no impact on daily living from CINV (nausea domain, p = 0.015; vomiting domain, p =0.001; 
combined domain, p = 0.005).

Safety
•• The most common treatment-emergent, drug-related AEs reported in the treatment groups were headache 

(AKYNZEO, 3.3%; palonosetron, 3.0%) and constipation (AKYNZEO, 2.1%; palonosetron, 2.1%).
•• The treatment groups had comparable rates of patients who developed treatment-emergent ECG abnormalities.

Objective: To compare the efficacy and tolerability of single oral doses of AKYNZEO (netupitant 300 mg combined 
with oral palonosetron 0.5 mg) vs oral palonosetron 0.5 mg alone in preventing CINV after A/C in patients naïve to 
chemotherapy.

Patients and Methods: This was a Phase III, randomized, double-blind, double-dummy, multicenter, parallel-group 
study conducted at 177 sites in 15 countries. Patients were randomized in a 1:1 ratio to receive a single oral dose of 
one of the following:

•• AKYNZEO (netupitant 300 mg plus palonosetron 0.5 mg)
•• Oral palonosetron 0.5 mg

Corticosteroid treatment with dexamethasone was included in both groups; the dose of dexamethasone was lower in 
the AKYNZEO arm of the study to achieve exposure similar to that in the palonosetron group (because netupitant is a 
moderate CYP3A4 inhibitor, and dexamethasone is a major CYP3A4 substrate). Patients taking AKYNZEO received oral 
dexamethasone 12 mg given 30 minutes before chemotherapy on Day 1, whereas patients taking palonosetron alone 
received dexamethasone 20 mg on Day 1. Rescue treatment for nausea and vomiting postchemotherapy was permitted 
but was considered a treatment failure. Each patient completed a diary from the time of chemotherapy infusion 
through the morning of Day 6 detailing emetic episodes, severity of nausea, and use of rescue medications. On Day 6, 
each patient completed the FLIE questionnaire to assess the impact of CINV on daily life. Please see Table III-1 for the 
efficacy endpoints and safety assessments evaluated. After completing Cycle 1, patients could choose to participate in 
a multiple-cycle extension study during which they would receive the same assigned treatment.

Inclusion and Exclusion Criteria: The major inclusion and exclusion criteria are summarized in Table III-5.
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Table III-5. Study Inclusion and Exclusion Criteria

Inclusion Criteria •• ≥ 18 years of age
•• Chemotherapy naïve
•• ECOG performance status of 0, 1, or 2
•• Scheduled to receive an A/C regimen on Day 1 for treatment of a solid malignant tumor

Exclusion Criteria •• Scheduled to receive one of the following:
 – HEC from Days 1 to 5 or additional MEC on Days 2 to 5
 – Radiotherapy to the abdomen or pelvis within 1 week of Day 1 or on Days 1 to 5
 – Bone marrow or stem cell transplant

•• Antiemetic drug use within 24 hours of treatment
•• Vomiting, retching, or more than mild nausea within 24 hours before Day 1
•• History of serious cardiovascular disease or predisposition to cardiac conduction 

abnormalities, with the exception of incomplete right bundle branch block
•• Scheduled to receive CYP3A4 inhibitors, inducers, or certain substrates during the study, 

or intake of strong or moderate inhibitors within 1 week of Day 1, or intake of inducers 
within 4 weeks of Day 1

A/C = anthracycline/cyclophosphamide; CYP = cytochrome P450; ECOG = Eastern Cooperative Oncology Group; HEC = highly 
emetogenic chemotherapy; MEC = moderately emetogenic chemotherapy

Results
Patient Disposition and Demographics: Patient disposition is shown in Figure III-3. A total of 1455 patients were 
randomized, but 5 did not receive a dose of the study drugs and 1 patient received the study drugs but not A/C; 1449 
patients were included in the ITT efficacy analysis. The safety evaluation included 1450 patients.

Patient baseline characteristics were comparable between the treatment groups. Breast cancer was the most 
commonly reported malignant disease. The treatment groups were similar with regard to type of chemotherapy 
administered and Eastern Cooperative Oncology Group performance status (ECOG PS).

Figure III-3. Study Patient Disposition
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Primary Efficacy Endpoint: During the delayed phase, more patients receiving AKYNZEO vs palonosetron had a CR 
(defined as no emesis and no rescue medication use) (AKYNZEO, 76.9%; palonosetron, 69.5%; p = 0.001) (Figure III-4).

Figure III-4. Complete Response Rates*54

Based on full analysis set of 1449 patients.
*CR = no emesis, no rescue medication
Dex = dexamethasone

Secondary Efficacy Endpoints: During the acute phase and the overall phase, more patients receiving AKYNZEO vs 
palonosetron experienced a CR (acute, p = 0.047; overall, p = 0.001) (Figure III-4). Rates of no emesis, no significant 
nausea, and CP were significantly greater for AKYNZEO than for palonosetron during the delayed and overall phases 
(Table III-6). Rates of no emesis in the acute phase were also significantly greater in the AKYNZEO group vs the 
palonosetron group.

Table III-6. Secondary Efficacy Endpoints15

AKYNZEO
(n = 724)

Palonosetron
(n = 725)

p Value

No emesis

Acute phase 90.9% 87.3% 0.025

Delayed phase 81.8% 75.6% 0.004

Overall phase 79.8% 72.1% < 0.001
No significant nausea

Acute phase 87.3% 87.9% 0.747

Delayed phase 76.9% 71.3% 0.014

Overall phase 74.6% 69.1% 0.020
Complete protection

Acute phase 82.3% 81.1% 0.528

Delayed phase 67.3% 60.3% 0.005

Overall phase 63.8% 57.9% 0.020

FLIE questionnaire results showed that a greater proportion of patients receiving AKYNZEO vs patients receiving 
palonosetron reported no impact on daily living from CINV (nausea domain, p = 0.015; vomiting domain, p = 0.001; 
combined domain, p = 0.005).

Study Limitations: None reported.
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Safety: At least one AE was reported by 76.0% of patients receiving AKYNZEO and 69.9% of patients receiving 
palonosetron, with the majority of AEs being mild/moderate in intensity. The most common treatment-emergent, drug-
related AEs reported in the treatment groups were headache (AKYNZEO, 3.3%; palonosetron, 3.0%) and constipation 
(AKYNZEO, 2.1%; palonosetron, 2.1%). No treatment-related AEs led to discontinuation in the AKYNZEO group vs two 
discontinuations in the palonosetron group.

Serious AEs were reported by 25 patients (13 AKYNZEO, 12 palonosetron), and none were assessed to be related to the 
study medication. There were no deaths in the AKYNZEO group reported during the study. The treatment groups had 
comparable rates of patients who developed treatment-emergent ECG abnormalities.

Prevention of CINV During Repeated A/C Cycles
Aapro et al, 201452

Following completion of Cycle 1, patients had the option to enter a multiple-cycle extension phase. Patients received 
the same treatment as assigned in Cycle 1. A total of 1286 patients participated in the extension phase: 635 treated 
with AKYNZEO and 651 treated with palonosetron. A total of 5969 total chemotherapy cycles were completed; 76% of 
patients completed at least 4 cycles. Across all cycles, overall CR rates were significantly greater in the AKYNZEO 
group compared to the palonosetron group (Figure III-5).

Figure III-5. Overall Complete Response52

   Dex = dexamethasone

Overall, rates of no emesis and no significant nausea were significantly greater in the AKYNZEO group compared to 
the palonosetron group across all cycles (Table III-7).
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Table III-7. Rates of No Emesis and No Significant Nausea (Overall Phase)52

No Emesis No Significant Nausea*

AKYNZEO + Dex Palonosetron 
+ Dex

p Value AKYNZEO + Dex Palonosetron 
+ Dex

p Value

Cycle 1 80% 72% < 0.001 75% 69% 0.020
Cycle 2 86% 74% < 0.0001 77% 72% 0.018
Cycle 3 88% 77% < 0.0001 78% 73% 0.034
Cycle 4 87% 79% 0.0003 80% 75% 0.042
Based on full analysis set of 1449; analyses not adjusted for multiplicity
*Maximum of < 25 mm of 100 mm VAS
Dex = dexamethasone; VAS = visual analog scale

Adverse event rates across multiple cycles were similar between the 2 treatment groups (Table III-8).

Table III-8. Adverse Event Rates Across Cycles52

Patients with AEs, % Treatment-Emergent AEs Treatment-Related AEs

Cycle 
(n = AKYNZEO/Palonosetron)

AKYNZEO + Dex Palonosetron + 
Dex

AKYNZEO + Dex Palonosetron + 
Dex

Cycle 1 (n = 725/725) 76.0% 69.9% 8.1% 7.2%
Cycle 2 (n = 635/651) 65.0% 61.4% 6.5% 4.5%
Cycle 3 (n = 598/605) 57.4% 53.2% 3.5% 3.5%
Cycle 4 (n = 550/561) 46.4% 39.0% 4.0% 1.2%
Cycle 5 (n = 271/249) 40.6% 39.8% 2.6% 0.8%
Cycle 6 (n = 197/191) 31.0% 30.9% 1.5% 0.5%
AE = adverse event; Dex = dexamethasone
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AKYNZEO for the Prevention of CINV Over Repeated Cycles of Chemotherapy
Study NEPA 10-29
Gralla et al, 201418

Key Findings
This was a Phase III, randomized, double-blind, multicenter study comparing the safety of single oral doses of 
AKYNZEO vs oral palonosetron/aprepitant in preventing CINV after multiple cycles of MEC or HEC (N = 413).

Safety
•• The most common treatment-emergent, drug-related AEs reported in the treatment groups were constipation 

(AKYNZEO, 3.6%; palonosetron/aprepitant, 1.0%) and headache (AKYNZEO, 1.0%; palonosetron/aprepitant, 1.0%).
•• Adverse event rates did not increase over multiple cycles, and the incidence, type, and frequency of treatment-

emergent AEs was similar for both groups throughout the study.
•• The treatment groups had comparable rates of patients who developed treatment-emergent ECG abnormalities.

Efficacy Endpoints
CR rates during the overall phase were high in both treatment groups during all cycles of chemotherapy, ranging 
from 81% to 92% in the AKYNZEO group and from 76% to 88% in the palonosetron/aprepitant group (Figure III-7).
Although no formal statistical comparisons were performed, CR rates were numerically greater for patients receiving 
AKYNZEO during the overall phase and the delayed phase. CR rates were similar for the treatment groups during 
the acute phase.Among patients in the AKYNZEO group, CR rates during the overall period were similar for patients 
receiving HEC or MEC across all treatment cycles.

Objective: To assess the safety and describe the efficacy of AKYNZEO (netupitant 300 mg/oral palonosetron 0.5 mg) 
over multiple cycles of MEC or HEC in patients naïve to chemotherapy.

Patients and Methods: This was a Phase III, randomized, double-blind, double-dummy, multicenter, parallel-group 
study conducted at 59 sites in 10 countries. The palonosetron plus aprepitant arm was included as a control to help 
interpret any unexpected safety findings in the AKYNZEO arm. Patients were randomized in a 3:1 ratio to receive oral 
doses of one of the following:

•• AKYNZEO on Day 1
•• Oral palonosetron 0.5 mg on Day 1 plus aprepitant (125 mg Day 1, 80 mg Days 2 to 3)

Corticosteroid treatment with dexamethasone was included in both groups at the same doses, based on the 
emetogenic potential of the chemotherapy regimen. Patients undergoing MEC received dexamethasone 12 mg 
30 minutes before chemotherapy on Day 1, and patients undergoing HEC received dexamethasone 12 mg on Day 1 plus 
8 mg on Days 2 to 4. Rescue treatment for nausea and vomiting postchemotherapy was permitted but was considered 
a treatment failure. Each patient completed a diary from the time of chemotherapy infusion through the morning of 
Day 6 detailing emetic episodes, severity of nausea, and use of rescue medications. Please see Table III-1 for the 
safety assessments and efficacy endpoints evaluated. There was no prespecified limit to the number of consecutive 
chemotherapy cycles allowed.



PAGE 47AMCP Dossier for AKYNZEO® – PROPRIETARY & CONFIDENTIAL. DO NOT COPY OR DISTRIBUTE.

Inclusion and Exclusion Criteria: The major inclusion and exclusion criteria are summarized in Table III-9.

Table III-9. Study Inclusion and Exclusion Criteria

Inclusion Criteria •• ≥ 18 years of age
•• Chemotherapy naïve
•• ECOG PS 0 to 2
•• Scheduled to receive repeated consecutive courses of chemotherapy with either HEC 

(cisplatin, mechlorethamine, streptozocin, cyclophosphamide ≥ 1500 mg/m2, carmustine, 
dacarbazine) or MEC (oxaliplatin, carboplatin, epirubicin, idarubicin, ifosfamide, irinotecan, 
daunorubicin, doxorubicin, cyclophosphamide [< 1500 mg/m2], cytarabine [> 1 g/m2], 
azacitidine, alemtuzumab, bendamustine, or clofarabine) for treatment of a malignant tumor

Exclusion Criteria •• Diagnosis of breast cancer and scheduled to receive A/C
•• Scheduled to receive HEC or MEC on Days 2 to 5, bone marrow or stem cell transplant
•• History or predisposition to cardiac conduction abnormalities, torsades de pointes or severe 

cardiovascular disease
•• Scheduled to receive CYP3A4 inhibitors, inducers, or certain substrates during the study, or 

intake of strong or moderate inhibitors within 1 week of Day 1, or intake of inducers within 4 
weeks of Day 1

•• Previously received an NK1 receptor antagonist
•• Known hypersensitivity or contraindication to 5-HT3 receptor antagonist or dexamethasone

5-HT3 = serotonin receptor subtype 3; A/C = anthracycline/cyclophosphamide; CYP = cytochrome P450, ECOG PS = Eastern Cooperative 
Oncology Group performance status; HEC = highly emetogenic chemotherapy; MEC = moderately emetogenic chemotherapy; NK1 = 
neurokinin-1 receptor

Results
Patient Disposition and Demographics: Patient disposition is shown in Figure III-6. Patient baseline characteristics 
were consistent between the treatment groups across cycles. The AKYNZEO group found poorer cancer prognostic 
variables, with greater proportions of patients with lung/respiratory tract cancers (40% vs 31%) and metastatic cancer 
(52% vs 43%), and with concomitant disease (78% vs 62%) compared to patients in the palonosetron/aprepitant group. 
In both groups, approximately 76% of patients received MEC, and 24% of patients received HEC. The treatment groups 
were similar with regard to ECOG PS.

Figure III-6. Study Patient Disposition

Enrollment  

Allocation 

Follow-up 

Analysis 

Randomized  
(N = 413)  

AKYNZEO  
(n =  309)  

Palonosetron/Aprepitant 
(n = 104)  

Treated with AKYNZEO (n = 308)  
•  D iscontinued after randomization 

and during any planned 
chemotherapy cycle (n = 17)  

•  Completed cycle(s) but did not 
continue in further planned cycles 
(n = 111)*  

Treated with palonosetron/aprepitant 
(n = 104)  
•  D iscontinued after randomization 

and during any planned 
chemotherapy cycle (n = 6 ) 

•  Completed cycle(s) but did not 
continue in further planned cycles 
(n = 43)*  

Efficacy (n = 309)†  
Safety (n = 308)  

Efficacy (n = 103)  
Safety (n = 104)†  

*The vast majority discontinued due to the study closure which occurred when the last patient enrolled had completed his/her final chemotherapy 
cycle; these patients were allowed to complete their current cycle but not enter any further cycles.
†One patient who was randomized to AKYNZEO received palonosetron/aprepitant throughout the study. Following the ITT principle, this patient was 
analyzed in the AKYNZEO group for the full analysis set (FAS; n = 309) and the palonosetron/aprepitant group for the safety population (n = 104). 
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Safety: During Cycle 1, at least one AE was reported by 64.6% of patients receiving AKYNZEO and 61.5% of patients 
receiving palonosetron/aprepitant. During the entire multiple-cycle study period, 86.0% of patients receiving AKYNZEO 
and 91.3% of patients receiving palonosetron/aprepitant reported AEs. The majority of AEs were mild/moderate in 
intensity. The most common treatment-emergent, drug-related AEs were constipation (AKYNZEO, 3.6%; palonosetron/
aprepitant, 1.0%) and headache (AKYNZEO, 1.0%; palonosetron/aprepitant, 1.0%). AE rates did not increase over 
multiple cycles (Table III-10). The incidence, type, and frequency of treatment-emergent AEs were similar for both 
groups throughout the study.

Table III-10. Treatment-Related Adverse Events Across Cycles18

Patients With AEs, % Treatment-Emergent AEs Treatment-Related AEs

Cycle
(n = AKYNZEO/Aprepitant)

AKYNZEO Palonosetron + 
Aprepitant

AKYNZEO Palonosetron + 
Aprepitant

Cycle 1 (n = 308/104) 64.6% 61.5% 5.2% 2.9%
Cycle 2 (n = 279/96) 54.8% 57.3% 4.3% 1.0%
Cycle 3 (n = 258/91) 50.4% 58.2% 1.9% 2.2%
Cycle 4 (n = 232/81) 43.5% 48.1% 1.3% 1.2%
Cycle 5 (n = 156/57) 45.5% 57.9% 0.6% 1.8%
Cycle 6 (n = 124/43) 34.7% 32.6% 1.6% 0.0%

Cardiac Safety: 
Changes from baseline in 12-lead ECGs at 5 and 24 hours postdose were similar between the groups across all cycles. 
In both groups, any corrected QT (QTc) interval prolongations were transient, returning to baseline values by the 
examination at 120 hours. Fridericia QTc (QTcF) increases > 60 milliseconds (ms) were rare (one AKYNZEO-treated 
patient in Cycles 1, 3, 4, and 5; one palonosetron/aprepitant-treated patient in Cycles 1 and 4). QTcF increases > 500 ms 
occurred in one AKYNZEO-treated patient in Cycles 1, 3, and 4, and in one palonosetron/aprepitant-treated patient in 
Cycle 6.

Efficacy Endpoints: CR rates (defined as no emesis and no rescue medication use) during the overall phase were 
high in both treatment groups during all 6 cycles of chemotherapy (Figure III-7). No formal statistical comparisons 
were performed. CR rates were numerically greater for patients receiving AKYNZEO during the overall phase and the 
delayed phase. CR rates were similar for the treatment groups, during the acute phase.

Figure III-7. Complete Response Rates, Overall Phase55
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No significant nausea (< 25 mm on a 100-mm VAS scale) was reported by high numbers of patients in both groups 
during the overall phase (AKYNZEO, range 84% to 92% across cycles; palonosetron/aprepitant, 81% to 87%). A similar 
numerical advantage was found in the delayed phase.

Study Limitations: Not reported.
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Table III-11. Supporting Clinical Evidence Table

Study Design Inclusion/Exclusion Criteria Treatment Endpoints Results/Comments

PIVOTAL TRIALS

AKYNZEO for the 
Prevention of CINV 
After HEC

Study NEPA 07-07

Hesketh et al, 201451

R, DB, DD, PG, 
MC, MN Phase 
II study

N = 694 
chemotherapy-
naïve patients 
scheduled 
to receive 
cisplatin-based 
HEC

FAS (n = 677)

Safety analysis
(n = 679)

1 cycle

After 
completeing 
cycle 1, patients 
could choose to 
participate in a 
multiple-cycle 
extension study

Inclusion: Age ≥ 18 years, 
histologically or cytologically 
confirmed malignant disease 
featuring solid tumor(s); 
chemotherapy naïve; scheduled 
to receive HEC (including 
cisplatin ≥ 50 mg/m2); KPS ≥ 70%

Exclusion: Scheduled to receive 
MEC or HEC on Days 2 to 5, or 
moderately or highly emetogenic 
radiotherapy on Days 2 to 5 or 
within 1 week of Day 1, or bone 
marrow or stem cell transplant; 
antiemetic use within 24 hours 
of treatment or systemic 
corticosteroids within 72 hours 
of treatment; vomiting, retching, 
or more than mild nausea 24 
hours before chemotherapy; 
history of serious CV disease 
or predisposition to cardiac 
conduction abnormalities with 
the exception of incomplete 
right bundle branch block; 
chronic use of CYP3A4 
substrates, inhibitors, inducers 
or intake of substrates, inhibitors 
within 1 week of treatment or 
inducers within 4 weeks of 
treatment

Primary: CR overall 
phase

Secondary: CR during 
the acute and delayed 
phases; CP during the 
acute, delayed, and 
overall phases; no 
emesis, no significant 
nausea

Safety assessments: 
AEs; vital sign 
measurements; 
laboratory tests; 
physical examination; 
ECG recordings

Primary endpoint:

CR in the Overall Phase

Treatment Group CR (p value vs palonosetron)

Palonosetron 76.5%

Netupitant 100 mg/palonosetron 87.4% (p = 0.018)

Netupitant 200 mg/palonosetron 87.6% (p = 0.017)

Netupitant 300 mg/palonosetron 89.6% (p = 0.004)

Aprepitant + ondansetron (exploratory arm) 86.6% (p = 0.027)

Key Secondary endpoints:

Treatment Group CR (p value vs palonosetron)

Acute Phase Delayed Phase

Palonosetron 89.7% 80.1%

Netupitant 100 mg/palonosetron 93.3% 90.4% (p ≤ 0.05)

Netupitant 200 mg/palonosetron 92.7% 91.2% (p ≤ 0.01)

Netupitant 300 mg/palonosetron 98.5% (p ≤ 0.01) 90.4% (p ≤ 0.05

Aprepitant + ondansetron (exploratory arm 94.8% 88.8% (p ≤ 0.05)

Palonosetron Netupitant 
100 mg + 

Palonosetron

Netupitant 
200 mg + 

Palonosetron

Netupitant 
300 mg + 

Palonosetron

Aprepitant + 
Ondansetron 

(exploratory arm)

No Emesis

Acute 89.7% 93.3% 92.7% 98.5%† 94.8%

Delayed 80.1% 90.4%* 91.2%† 91.9%† 89.6%*

Overall 76.5% 87.4%* 87.6%* 91.1%† 87.3%

No Significant Nausea

Acute 93.4% 94.1% 94.2% 98.5%* 94.0%

Delayed 80.9% 81.5% 89.8%* 90.4%† 88.1%

Overall 79.4% 80.0% 86.1% 89.6%* 85.8%

Complete Protection

Acute 87.5% 89.6% 88.3% 97.0%† 89.6%

Delayed 73.5% 80.0% 87.6%† 84.4%* 82.1%

Overall 69.9% 76.3% 80.3%* 83.0%† 78.4%

*p ≤ 0.05 from logistic regression analysis vs palonosetron; not adjusted for multiple comparisons, 
with exception of primary endpoint (CR overall); †p ≤ 0.01 from logistic regression analysis vs 
palonosetron; not adjusted for multiple comparisons, with exception of primary endpoint (CR 
overall); ‡ p ≤ 0.05 from post hoc logistic regression analysis vs palonosetron



PA
G

E 51
A

M
CP D

ossier for A
KYN

ZEO
®

 –
 PRO

PRIETA
RY &

 CO
N

FID
EN

TIA
L. D

O
 N

O
T CO

PY O
R D

ISTRIB
U

TE.

Study Design Inclusion/Exclusion Criteria Treatment Endpoints Results/Comments

Safety:
•• The most common treatment-emergent, drug-related AEs reported in 

all treatment groups were hiccups (netupitant 100 mg, 3.7%; netupitant 
200 mg, 3.6%; netupitant 300 mg, 5.1%; palonosetron alone, 3.7%) and 
headache (netupitant 100 mg, 0.7%; netupitant 200 mg, 2.2%; netupitant 
300 mg, 0.7%; palonosetron alone, 1.5%).

•• The treatment groups had comparable rates of patients who developed 
treatment-emergent ECG abnormalities.

AKYNZEO for the 
Prevention of CINV 
After A/C

Study NEPA 08-18

Aapro et al, 201415

R, DB, DD, PG, 
MC, MN Phase 
III study

N = 1455 
adult patients 
with cancer 
scheduled to 
receive A/C

ITT efficacy 
analysis
(n = 1449)

Safety analysis
(n = 1450)

1 cycle

Inclusion: Age ≥ 18 years; 
chemotherapy naïve; scheduled 
to receive A/C for treatment of 
solid malignant tumor; ECOG PS 
0 to 2

Exclusion: Scheduled to 
receive HEC on Days 1 to 5 or 
additional MEC on Days 2 to 
5, or radiotherapy to abdomen 
or pelvis within 1 week of Day 
1 or on Days 1 to 5, or bone 
marrow or stem cell transplant; 
antiemetic drug use within 24 
hours of treatment; vomiting, 
retching, or more than mild 
nausea 24 hours before 
chemotherapy; history of serious 
CV disease or predisposition 
to cardiac conduction 
abnormalities with the exception 
of incomplete right bundle 
branch block; scheduled use of 
CYP3A4 substrates, inhibitors, 
inducers during the study or 
intake of strong/moderate 
inhibitors within 1 week of 
treatment or inducers within 4 
weeks of treatment

Primary: CR (no 
emetic episode and no 
rescue medication) in 
preventing nausea and 
vomiting during the 
delayed phase

Secondary: CR during 
acute phase, CR 
overall, CP (no emetic 
episode, no need for 
rescue medication, 
and no significant 
nausea) during the 
acute, delayed, and 
overall phases; no 
emesis, no significant 
nausea; FLIE

Safety assessments: 
AEs; vital sign 
measurements; 
laboratory tests; 
physical examination; 
ECG recordings

Primary endpoint:

CR in the Delayed Phase

AKYNZEO Palonosetron p Value

76.9% 69.5% 0.001

Secondary endpoints:

AKYNZEO Palonosetron p Value

CR, acute phase 88.4% 85.0% 0.047

CR, overall 74.3% 66.6% 0.001

No emesis

Acute phase 90.9% 87.3% 0.025

Delayed phase 81.8% 75.6% 0.004

Overall phase 79.8% 72.1% < 0.001

No significant nausea

Acute phase 87.3% 87.9% 0.747

Delayed phase 76.9% 71.3% 0.014

Overall phase 74.6% 69.1% 0.020

Complete protection

Acute phase 82.3% 81.1% 0.528

Delayed phase 67.3% 60.3% 0.005

Overall phase 63.8% 57.9% 0.020

•• FLIE questionnaire results showed that a greater proportion of patients 
receiving AKYNZEO vs palonosetron reported no impact on daily living 
from CINV (nausea domain, p = 0.015; vomiting domain, p = 0.001; 
combined domain, p = 0.005).

Safety:
•• The most common treatment-emergent, drug-related AEs reported in the 

treatment groups were headache (AKYNZEO, 3.3%; palonosetron, 3.0%) 
and constipation (AKYNZEO, 2.1%; palonosetron, 2.1%).

•• The treatment groups had comparable rates of patients who developed 
treatment-emergent ECG abnormalities.
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Study Design Inclusion/Exclusion Criteria Treatment Endpoints Results/Comments

AKYNZEO for the 
Prevention of CINV 
During Repeated 
A/C Cycles

Aapro et al, 201452

Multiple-cycle 
extension of 
Study NEPA 
08-18

N = 1286

See Study NEPA 08-18 above Efficacy endpoints: 
During the acute, 
delayed, and overall 
phases:
•• CR
•• No emesis
•• No significant 

nausea

A total of 5969 total chemotherapy cycles were completed; 76% of patients 
completed at least 4 cycles.

CR Rates: Overall Phase
AKYNZEO Palonosetron p Value

Cycle 1 74% 67% 0.001

Cycle 2 80% 67% < 0.0001

Cycle 3 84% 70% < 0.0001

Cycle 4 84% 75% < 0.0001

No Emesis

Cycle 1 80% 72% < 0.001

Cycle 2 86% 74% < 0.0001

Cycle 3 88% 77% < 0.0001

Cycle 4 87% 79% 0.0003

No Significant Nausea

Cycle 1 75% 69% 0.020

Cycle 2 77% 72% 0.018

Cycle 3 78% 73% 0.034

Cycle 4 80% 75% 0.042

AE rates across multiple cycles were similar between the two treatment 
groups.

AKYNZEO for 
the Prevention 
of CINV Over 
Repeated Cycles of 
Chemotherapy

Study NEPA 10-29

Gralla et al, 201418

R, DB, DD, PG, 
MC, MN Phase 
III study

N = 413 adult 
patients 
with cancer 
scheduled to 
receive MEC or 
HEC

ITT efficacy 
analysis
(n = 412)

Safety analysis
(n = 412)

Inclusion: Age ≥ 18 years; 
chemotherapy naïve; scheduled 
to receive multiple cycles of 
MEC or HEC for treatment of a 
malignant tumor; ECOG PS 0 to 2

Exclusion: Breast cancer and 
scheduled to receive A/C; 
scheduled to receive MEC or HEC 
on Days 2 to 5, or bone marrow 
or stem cell transplant; history 
of or predisposition to serious 
CV disease, cardiac conduction 
abnormalities, or torsades de 
pointes; scheduled to receive 
CYP3A4 inhibitors, inducers 
during the study or intake of 
strong/moderate inhibitors within 
1 week of treatment or inducers 
within 4 weeks of treatment; 
previously received an NK1 RA

Primary: Safety
(AEs; vital sign 
measurements; 
laboratory tests 
including CTnl; 
physical examination; 
ECG recordings 
including LVEF)

Efficacy assessments: 
CR during the acute, 
delayed, and overall 
phases; no significant 
nausea in the acute, 
delayed and overall 
phases

Safety:
•• The most common treatment-emergent, drug-related AEs reported in 

the treatment groups were constipation (AKYNZEO, 3.6%; palonosetron/
aprepitant, 1.0%) and headache (AKYNZEO, 1.0%; palonosetron/
aprepitant, 1.0%).

•• AE rates did not increase over multiple cycles, and the incidence, type, 
and frequency of treatment-emergent AEs was similar for both groups 
throughout the study.

•• The treatment groups had comparable rates of patients who developed 
treatment-emergent ECG abnormalities.

Efficacy endpoints
•• CR rates during the overall phase were high in both treatment groups 

over all 6 cycles of chemotherapy, ranging from 81% to 92% in the 
AKYNZEO group and from 76% to 88% in the palonosetron/aprepitant 
group. Although no formal statistical comparisons were performed, CR 
rates were numerically greater for patients receiving AKYNZEO during 
the overall phase and the delayed phase. CR rates were similar for the 
treatment groups during the acute phase.
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Study Design Inclusion/Exclusion Criteria Treatment Endpoints Results/Comments

Palonosetron PO vs IV Noninferiority Study

Palonosetron 
Noninferiority Study 
Oral vs IV in HEC

Study PALO 10-011

R, DB, DD, PG, 
MC, MN, single 
cycle

N = 743

FAS
(n = 738)

Inclusion: Adult, chemotherapy 
naïve, diagnosis of malignant 
solid tumor, scheduled to 
receive HEC

Exclusion: Not reported

Primary: CR in the 
acute phase

Other:
Safety assessments

Primary endpoint:
Noninferiority of oral palonosetron vs IV palonosetron was demonstrated

Palonosetron IV Palonosetron Oral

FAS analysis

CR, acute phase 86.2% 89.4%

Difference* 3.21%

*Noninferiority margin was set at 15%

Safety:
•• The incidence of treatment-emergent AEs was similar in frequency and 

severity between treatment groups.

AKYNZEO: Supplementary Data

Is the addition of 
an NK1 receptor 
antagonist 
beneficial in 
patients receiving 
carboplatin?  
Supplementary data 
with NEPA, a fixed-
dose combination 
of netupitant and 
palonosetron (oral 
presentation).

Jordan et al, 201456

Post hoc 
analysis of 
a subset 
of patients 
receiving 
carboplatin in 
Study NEPA 
10-29

N = 149

See Study NEPA 10-29 above See Study NEPA 10-29 
above

High no emesis rates were seen after a single dose of AKYNZEO + 
dexamethasone in this carboplatin subset.

AKYNZEO Carboplatin 
Subgroup

CR, overall phase

Cycle 1 (N = 149) 80%

Cycle 2 (N = 130) 91%

Cycle 3 (N = 118) 92%

Cycle 4 (N = 109) 94%

No emesis, overall phase

Cycle 1 (N = 149) 83%

Cycle 2 (N = 130) 91%

Cycle 3 (N = 118) 92%

Cycle 4 (N = 109) 95%

•• This AKYNZEO dataset is the largest prospective report to date 
evaluating the contribution of a NK1 receptor antagonist in preventing 
emesis in patients receiving carboplatin.

•• AKYNZEO was at least as effective as historical control rates for the 
aprepitant 3-drug regimen in both the cisplatin and carboplatin settings.
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Study Design Inclusion/Exclusion Criteria Treatment Endpoints Results/Comments

Do NK1 Receptor 
Antagonists (RA) 
Contribute to 
Nausea Control? 
Evaluation of the 
Novel NEPA Fixed-
dose Combination of 
NK1 RA + 5-HT3 RA 
from Pivotal Trials 
(Oral Presentation).

Schwartzberg et al, 
201457

Post hoc 
analysis of 
nausea control 
in 2 pivotal trials:
Studies NEPA 
07-07 and NEPA 
08-18

See Studies NEPA 07-07 and 
08-18 above

See Studies NEPA 07-
07 and 08-18 above

The addition of netupitant to palonosetron significantly improved overall 
prevention of nausea over palonosetron alone in patients receiving cisplatin 
or A/C.

NEPA 07-07: Cisplatin-Based HEC

AKYNZEO
(n = 135)

Palonosetron
(n = 136)

OR (p value)

No significant nausea

Acute 99% 93% 4.74 (0.050)

Delayed 90% 81% 2.25 (0.027)

Overall 90% 79% 2.28 (0.021)

NEPA 08-18: A/C

AKYNZEO
(n = 724)

Palonosetron
(n = 725)

OR (p value)

No significant nausea

Acute 87% 88% 0.95 (0.747)

Delayed 77% 71% 1.35 (0.014)

Overall 75% 69% 1.32 (0.020)

Proportion of Patients With No Impact on Daily Living
Based on FLIE: NEPA 08-18 (A/C)

AKYNZEO
(n = 724)

Palonosetron
(n = 725)

p Value

Nausea domain 72% 66% 0.015

Vomiting domain 90% 84% 0.001

Overall combined 79% 72% 0.005

•• This analysis offers support that netupitant contributes to the prevention 
of nausea.

•• The beneficial effect on nausea was greater with cisplatin than for A/C.



PA
G

E 55
A

M
CP D

ossier for A
KYN

ZEO
®

 –
 PRO

PRIETA
RY &

 CO
N

FID
EN

TIA
L. D

O
 N

O
T CO

PY O
R D

ISTRIB
U

TE.

Study Design Inclusion/Exclusion Criteria Treatment Endpoints Results/Comments

NEPA, A Fixed-
dose Antiemetic 
Combination of 
Netupitant and 
Palonosetron:  
Results of 
Effectiveness in 407 
Patients Receiving 
Cisplatin Plus 
Chemotherapy of 
Various Emetic Risk 
(Oral Presentation).

Hesketh et al, 201414

Post hoc 
analysis of Study 
NEPA 07-07

See Study NEPA 07-07 above Post hoc efficacy 
endpoints:

During the acute, 
delayed, and overall 
phases:
•• CR
•• No significant 

nausea

This post-hoc analysis of one of the AKYNZEO pivotal trials was conducted 
to determine if emetic prevention following AKYNZEO administration 
differed based on the emetogenicity of the chemotherapy added to cisplatin.

Treatment with AKYNZEO resulted in comparable and good CINV control in 
both risk categories in patients receiving cisplatin-based chemotherapy.

AKYNZEO Group

Cisplatin +  
Lower Risk

(n = 265)

Cisplatin +  
Higher Risk

(n = 142)

Complete response

Acute 96% 94%

Delayed 91% 91%

Overall 89% 87%

No significant nausea

Acute 96% 94%

Delayed 87% 87%

Overall 86% 85%

Cisplatin +  
Lower Risk

Cisplatin +  
Higher Risk

Complete response

AKYNZEO 89% 87%

Palonosetron 74% 81%

Aprepitant + ondansetron 88% 84%

No significant nausea

AKYNZEO 86% 85%

Palonosetron 77% 84%

Aprepitant + ondansetron 89% 80%
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Study Design Inclusion/Exclusion Criteria Treatment Endpoints Results/Comments

Safety of NEPA, an 
Oral Fixed-dose 
Combination of 
Netupitant and 
Palonosetron: 
Pooled Data from 
the Phase 2/3 
Clinical Program 
(Poster).

Aapro et al, 201458

Pooled data 
analysis of 4 
multinational, 
randomized, 
double-blind, 
clinical trials

N = 3280 
patients

Patients with cancer who 
participated in the Phase II/III 
AKYNZEO clinical program

AEs and ECG data •• AEs reported by ≥ 2% patients in any treatment group for Cycle 1 or all 
cycles were headache and constipation.

•• Most treatment-emergent AEs were of mild (27.4%, 900/3280) or 
moderate (24.5%, 803/3280) intensity, with < 10% of patients reporting 
severe events (9.8%, 320/3280).

•• The frequencies of mild, moderate, and severe events were similar 
across the treatment groups, with severe events reported in 10.4% 
(150/1442), 9.3% (149/1600), and 8.8% (21/238) of patients in the AKYNZEO, 
palonosetron, and aprepitant + ondansetron/palonosetron groups, 
respectively.

•• Cardiac AEs were reported at a similar rate in each treatment group: 
12.1% (174/1442) in the AKYNZEO group, 8.7% (139/1600) in the 
palonosetron group, and 13.4% (32/238) in the aprepitant + ondansetron/
palonosetron group.

•• Mean changes from baseline in ECG parameters assessed (HR, PR, QRS, 
QT, QTcB, and QTcF) were small and generally similar across treatment 
groups.

A/C = anthracycline/cyclophosphamide; AE = adverse event; CINV = chemotherapy-induced nausea and vomiting; CP = complete protection; CR = complete response; CTnl = cardiac troponin level; CV = cardiovascular; CYP 
= cytochrome P450; DB = double blind; DD = double dummy; Dex = dexamethasone; ECG = electrocardiogram; ECOG = Eastern Cooperative Oncology Group; FAS = full analysis set; FLIE = Functional Living Index–Emesis; HEC 
= highly emetogenic chemotherapy; HR = heart rate; ITT = intent to treat; IV = intravenous; KPS = Karnofsky Performance Status; LVEF = left ventricular ejection fraction; MC = multicenter; MEC = moderately emetogenic 
chemotherapy; MN = multinational; OR = odds ratio; PG = parallel group; PO = orally; PP = per protocol; PS = performance status; QTc = corrected QT interval; QTcB = Bazett corrected QT interval; QTcF = Fridericia corrected QT 
interval; R = randomized; RA = receptor antagonist
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Summary of Evidence From Secondary Sources

There is currently no evidence from secondary sources for AKYNZEO.
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SECTION IV: 
Economic Value and 
Modeling Report 
for AKYNZEO®

(netupitant/palonosetron) Capsules
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ECONOMIC VALUE AND MODELING REPORT FOR AKYNZEO
Please contact Eisai Medical Information at 1-888-274-2378 for additional information.
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SECTION V: 
Other Supporting 
Evidence 
for AKYNZEO®

(netupitant/palonosetron) Capsules
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OTHER SUPPORTING EVIDENCE FOR AKYNZEO
There is currently no additional supporting evidence for AKYNZEO.
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SECTION VI: 
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