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ABSTRACT
Background: Although control of chemotherapy-induced nausea and vomiting (CINV) is substantially improved with guideline-
directed antiemetic prophylaxis, breakthrough CINV remains a significant clinical patient problem. In subsequent cycles after 
breakthrough occurs, antiemetic guidelines recommend adding agents not used in the initial cycle. This study was designed to 
evaluate the use of NEPA (netupitant/palonosetron) plus dexamethasone with or without olanzapine for the prevention of CINV 
in the second cycle of chemotherapy for patients receiving highly (HEC) or moderately emetogenic chemotherapy (MEC) who 
developed breakthrough CINV in their first cycle despite guideline-directed prophylactic antiemetics.
Methods: This was a Phase 2, single center, open-label study. Patients received guideline-recommended prophylactic antiemet-
ics in Cycle 1 based on the chemotherapy emetogenicity. Patients who experienced breakthrough CINV in Cycle 1 received 
intravenous (IV) NEPA (Day 1) plus dexamethasone (Days 1–4) and olanzapine (Days 1–4) for HEC or IV NEPA (Day 1) plus 
dexamethasone (Days 1–4) for MEC in Cycle 2.
Results: Of the 227 patients enrolled in Cycle 1, 100 patients (n = 37 HEC, 63 MEC) experienced breakthrough CINV and re-
ceived the NEPA-based treatments in Cycle 2. The complete response (no emesis/no rescue use) rates [95% confidence intervals] 
during the overall (0–120 h) phase were 76% [59%, 88%] and 79% [67%, 89%] in the HEC and MEC groups, respectively.
Conclusion: These results show that NEPA with or without olanzapine is an effective approach for CINV prevention for pa-
tients receiving HEC or MEC who develop breakthrough CINV after their first course of chemotherapy. The results support the 
antiemetic guideline recommendations.
Trial Registration: clini​caltr​ials.​gov identifier: NCT06065722

1   |   Introduction

Chemotherapy-induced nausea and vomiting (CINV) has a neg-
ative impact on patients' quality of life and may influence their 

treatment decisions [1]. When CINV is not well controlled, it 
can lead to patients returning to the chemotherapy facility after 
treatment for rehydration or to manage vomiting and nausea. 
If outpatient facilities cannot effectively manage CINV, patients 
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might need to seek care in an emergency department or be hospi-
talized [1]. CINV has been recognized by Medicare as a contrib-
uting factor to avoidable acute care. A recent study found that 
patients treated with highly emetogenic chemotherapy (HEC) 
had high rates of avoidable acute care related to CINV [2]. The 
risk of CINV is influenced by factors such as the emetogenicity 
of the chemotherapy administered, prior experience with CINV, 
and specific patient characteristics like gender, age, and history 
of low alcohol intake [1, 3].

The prevention of CINV has significantly improved because of 
the introduction of 5-hydroxytryptamine-3 (5-HT3) receptor an-
tagonists (RA) [4, 5]. Further enhancement has occurred with 
the use of neurokinin-1 (NK-1) RAs [6, 7], as well as olanzapine, 
an antipsychotic that blocks multiple neurotransmitters in the 
central nervous system [8–13].

The optimal combinations of effective antiemetic agents in var-
ious clinical settings have been described in established guide-
lines from the Multinational Association of Supportive Care in 
Cancer (MASCC) and the European Society of Medical Oncology 
(ESMO) [14–16], the American Society of Clinical Oncology 
(ASCO) [17], and the National Comprehensive Cancer Network 
(NCCN) [18]. However, even with guideline-based antiemetic 
prophylaxis and improved control of CINV, breakthrough CINV 
remains a significant clinical challenge [1, 19]. When break-
through CINV occurs, immediate treatment may be considered 
with agents such as dopamine antagonists, olanzapine, metoclo-
pramide, or benzodiazepines [1, 14, 17, 18]. The aforementioned 
guidelines [14, 17, 18] suggest treating breakthrough CINV with 
an agent from a drug class that was not used in the prophylactic 
regimen and recommend continuing the breakthrough medica-
tion until the nausea and vomiting is controlled. In subsequent 
chemotherapy cycles after breakthrough has occurred, the 
guidelines generally suggest adding to the previous prophylactic 
regimen an agent from a different drug class that was not used 
in the prior chemotherapy cycle (e.g., an NK-1 RA or olanzap-
ine). Notwithstanding these recommendations, there have been 
very few clinical trials evaluating the effectiveness of treatments 
immediately following breakthrough CINV [13, 19–22] or in 
managing CINV in the subsequent cycle of chemotherapy fol-
lowing breakthrough CINV [23, 24].

Studies have shown beneficial effects in immediately treating 
breakthrough nausea and vomiting with oral prochlorperazine 
or an oral 5-HT3 RA [20], a transdermal gel consisting of lora-
zepam, diphenhydramine, and haloperidol [21] and olanzapine 
[13, 22].

Although these trials demonstrated effective rescue agents for 
use in treating breakthrough CINV, patient response to a dif-
ferent antiemetic regimen during the subsequent chemotherapy 
cycle following failure in the first cycle is of clinical interest and 
aligned with those guidelines that make recommendations re-
garding the next cycle [18]. There are only two studies of this 
nature that we are aware of [23, 24]. One study evaluated chang-
ing 5-HT3 RA agents following breakthrough CINV [23] and 
showed that CINV control may be enhanced if the antiemetic 
regimen is changed in the subsequent cycle, even by simply 
changing agents within the same class of drugs. The other 
study showed a beneficial effect of adding an NK1 RA in the 

subsequent cycle following breakthrough CINV in patients who 
received prophylaxis with a 5-HT3 RA and dexamethasone prior 
to carboplatin-based chemotherapy in Cycle 1 [24].

Additional studies are needed to confirm the value of switching 
agents within the same antiemetic class of drugs after break-
through CINV, but more importantly, to explore the CINV con-
trol rates in subsequent chemotherapy cycles after adding to the 
existing antiemetic regimen, per the established guideline rec-
ommendations [14, 17, 18]. The international antiemetic guide-
lines [14, 17, 18] recommend adding a NK-1 RA or olanzapine 
to the prophylactic regimen if not used in the initial cycle. The 
purpose of the current study was to evaluate the use of NEPA 
(netupitant/palonosetron) plus dexamethasone with or without 
olanzapine for the prevention of CINV in the second cycle of 
chemotherapy for patients receiving HEC or MEC who devel-
oped breakthrough CINV in their first cycle of chemotherapy 
despite the use of guideline-directed prophylactic antiemetics.

NEPA is the only fixed antiemetic combination and is comprised 
of an NK1 RA (netupitant [oral] or fosnetupitant [intravenous]) 
and the 5-HT3 RA, palonosetron [25]. The simultaneous tar-
geting of two critical antiemetic pathways with the single dose 
administration results in simplified, efficient dosing. In clinical 
trials NEPA + dexamethasone showed superior prevention of 
CINV compared to palonosetron + dexamethasone [26–29] and 
some evidence of potential benefits over an aprepitant regimen 
in the latter part of the delayed phase [30, 31] and during the ex-
tended overall phase [32]. Emerging data on olanzapine suggests 
a compelling additive effect when used in combination with an 
NK1 RA regimen [11].

Expanding on the small study by Valerio et al. [24], this study 
not only explores the efficacy of NEPA in patients who experi-
enced breakthrough CINV in the prior cycle of either HEC or 
MEC, but also importantly, this is the first study to evaluate 
NEPA in combination with olanzapine.

2   |   Methods

2.1   |   Study Design

This was a Phase 2, single center, open-label study conducted 
between October 2020 and January 2022. The trial protocol 
was approved by the institutional ethics committee, all patients 
provided written informed consent prior to initiation of any 
study treatment, and the study was conducted in accordance 
with recognized international scientific and ethical standards, 
including but not limited to the International Conference on 
Harmonization guideline for Good Clinical Practice (ICH GCP) 
and the Declaration of Helsinki. This study was registered on 
clini​caltr​ials.​gov.

The primary objective was to assess CINV control as measured 
by the complete response (CR: no emetic episodes and no use 
of rescue medications) during the 5 days post chemotherapy 
(overall phase) in patients receiving NEPA plus dexamethasone 
with or without olanzapine in Cycle 2 for those patients receiv-
ing HEC or MEC who developed breakthrough CINV during 
Cycle 1.

http://clinicaltrials.gov
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2.2   |   Patients

Eligible patients were adult (≥ 18 years) males or females, 
naïve to chemotherapy, and scheduled to receive their first 
course of either HEC or MEC for treatment of a solid ma-
lignant tumor. Patients were required to have an Eastern 
Cooperative Oncology Group (ECOG) Performance Status of 
0 or 1. Patients were ineligible if they experienced nausea or 
vomiting within the 24 h prior to enrollment/chemotherapy, if 
they were pregnant, if they had any known history of active, 
untreated CNS disease, cardiac arrythmia, congestive heart 
failure, or diabetes mellitus, or were receiving concurrent ab-
dominal radiotherapy or concurrent olanzapine.

2.3   |   Treatments

Patients enrolled into the study received prophylactic anti-
emetics in Cycle 1 per guideline recommendations based on 
the emetogenicity of the chemotherapy being administered 
(i.e., a triple NK1 RA (fosaprepitant)/5-HT3RA (palonose-
tron)/dexamethasone regimen for HEC and a 5-HT3 RA 
(palonosetron)/dexamethasone doublet for MEC) (Figure  1) 
[14, 17, 18]. NEPA use was excluded in Cycle 1. Patients who 
experienced breakthrough CINV in Cycle 1 received the study 
treatments in Cycle 2 as follows. Patients receiving HEC were 
administered IV NEPA (235 mg fosnetupitant/0.25 mg palono-
setron) plus dexamethasone (12 mg IV) and olanzapine (5 mg 
PO) prior to chemotherapy on Day 1 plus dexamethasone 
(8 mg PO) and olanzapine (5 mg PO) on Days 2–4. The NCCN 

Antiemetic Guidelines [18] recommend olanzapine 5 or 10 mg 
daily for 4 days based on the efficacy reported in 2 recent stud-
ies [10, 33]; the 5 mg dose was selected to minimize any po-
tential toxicity. Patients receiving MEC were administered IV 
NEPA and dexamethasone (8 mg IV) prior to chemotherapy on 
Day 1 and dexamethasone (4 mg PO) on Days 2–4. All patients 
received the IV antiemetic treatments in both Cycles 1 and 2 
via a central line or port; no peripheral lines were used.

2.4   |   Assessments

From the start of chemotherapy on Day 1 in both Cycles 1 and 2 
until the morning after Day 5 (0–120 h), each patient completed 
daily questionnaires capturing emetic episodes, severity of nau-
sea and concomitant medications taken for the prior 24 h. An 
emetic episode was defined as any episode of vomiting or retch-
ing or combined vomiting and retching with separate episodes 
defined as occurring at least 1 min apart. Severity of nausea 
was evaluated daily using a 10-point scale, with 0 reflecting “no 
nausea at all” and 10 reflecting “nausea as bad as it can be”. 
Patients were permitted to take rescue therapy of the investiga-
tor's choice for nausea and/or emesis/retching, based on clinical 
circumstances. As the patient's oncologist or primary care pro-
vider could also prescribe rescue medication as needed, specific 
details on type of rescue medication were not captured.

The primary efficacy endpoint in the study was complete re-
sponse (no emesis and no use of rescue medication) during the 
overall (0–120 h) phase following initiation of chemotherapy. 

FIGURE 1    |    Study schema and treatments administered.

Patients who developed breakthrough CINV* at any point during the 5 days 
following Cycle 1 of chemotherapy continued into Cycle 2 and received study 
treatments based on HEC or MEC

*Breakthrough CINV defined as emesis and/or use of rescue medication 

CYCLE 1

CYCLE 2

HEC:

NK1 RA (fosaprepitant) (day 1) +

5-HT3 RA (palonosetron) (day 1) + 

Dexamethasone (DEX) (days 1-4) 

MEC:

5-HT3 RA (palonosetron) (day 1) +

DEX (day 1)

HEC:

IV NEPA (day 1) +

DEX (days 1-4) + 

Olanzapine (days 1-4)

MEC:

IV NEPA (day 1) +

DEX (days 1-4)



4 of 9 Cancer Medicine, 2025

Complete response, defined as such, is viewed as the “gold 
standard” endpoint in antiemetic trials. Secondary endpoints 
included complete response rates during the acute (0–24 h) and 
delayed (> 24–120 h) phases. Complete response is reported for 
the total population in Cycles 1 and 2 and by gender as a post 
hoc assessment. Although complete response includes no use of 
rescue medication, an objective surrogate for no nausea, because 
patients are allowed to take rescue medication if they experience 
nausea, additional secondary endpoints included the proportion 
of patients with no nausea as well as the median nausea scores in 
those patients who experienced any level of nausea. Safety was 
assessed through collection of treatment-related adverse events.

2.5   |   Statistical Analysis

Sample size was computed according to a single-group de-
sign and based on the overall (0–120 h) complete response 
rates in Cycle 2 for the subgroup of patients who developed 
breakthrough CINV during Cycle 1. For a null hypothe-
sis of a complete response rate of 20% versus the alternative 
hypothesis of a complete response rate of 40% (based on the 
results of the Arevalo–Aurajo study [23]) with two-sided 
α = 0.05 and power = 0.80, a sample size of 44 patients was 
needed. Allowing for a 10% patient drop out, 50 patients in the 
MEC group and 50 patients in the HEC group was planned. 
However, the actual patients continuing into Cycle 2 of the 
study exceeded the planned (n = 63) in the MEC group and 
was lower than planned (n = 37) in the HEC group.

For each of the observation periods (acute, delayed and over-
all), the complete response rate for the HEC and MEC groups 
were estimated as a binomial proportion. A two-sided 95% con-
fidence interval for the sample proportion was estimated for the 
total population in Cycle 2 using the exact binomial (Clopper–
Pearson) [34] method.

Descriptive statistics were used to summarize demographics, 
baseline characteristics, treatment-related adverse events (AEs), 
serious AEs, and AEs that lead to discontinuation from study 
treatment.

3   |   Results

3.1   |   Patient Characteristics

Two hundred twenty-seven patients entered Cycle 1 of 
the study and received the protocol-specified guideline-
recommended antiemetic prophylaxis based on whether they 
were to receive HEC or MEC (Figure  1). Those in the HEC 
group (n = 73) were either patients with breast cancer receiv-
ing anthracycline/cyclophosphamide (AC) chemotherapy 
or patients with non-small cell lung cancer (NSCLC) receiv-
ing cisplatin-based chemotherapy (Table 1). The MEC group 
(n = 154) consisted predominantly of patients with colorectal 
cancer (n = 93; 60%). Other cancer types included pancre-
atic, gastric, bladder, appendix, and rectal. Almost all MEC 
patients (n = 145; 94%) received folinic acid, fluorouracil, and 
oxaliplatin (FOLFOX) chemotherapy; the remaining received 
gemcitabine/paclitaxel (n = 9).

One hundred patients (n = 37 HEC and 63 MEC) experienced 
breakthrough CINV in Cycle 1 and were stratified to the NEPA-
based study treatments for Cycle 2 based on the chemotherapy 
emetogenicity (HEC and MEC).

Consistent with Cycle 1, the HEC group in Cycle 2 was com-
prised of predominantly females with breast cancer receiving 
AC chemotherapy (Table 1). The remainder of this group were 
patients with NSCLC receiving cisplatin-based chemotherapy. 
The majority of the MEC group were male; Although there was 
a diverse group of tumor types, most patients had colorectal can-
cer and received FOLFOX chemotherapy.

3.2   |   Efficacy

3.2.1   |   Cycle 1

Despite administration of guideline-recommended prophylaxis 
prior to chemotherapy, overall complete response rates in Cycle 
1 were quite low; 50% in the HEC group and 60% in the MEC 
group (Figure 2). The no nausea rates were similarly low; during 
the overall phase no nausea rates were 43% in the HEC group 
and 30% in the MEC group (Table 2).

3.2.2   |   Cycle 2

Despite the fact that all patients entering Cycle 2 had expe-
rienced breakthrough CINV in Cycle 1 and would therefore 
be at increased risk for CINV, the complete response rates 
were higher in Cycle 2 following the change to antiemetic 
prophylaxis (Figure  2). The complete response rates during 
the overall phase were 76% and 79% in the HEC and MEC 
groups, respectively (Figure 2, Table 3). There was essentially 
almost complete control of CINV during the acute phase in 
both groups, with any breakthrough CINV occurring during 
the delayed phase.

Although no nausea rates were also improved in Cycle 2 rela-
tive to Cycle 1, control of nausea remained challenging, particu-
larly in the MEC group. During Cycle 2, no nausea rates during 
the overall phase were 70% in the HEC group and just 37% in 
the MEC group (Table 2). The nausea occurred predominantly 
during the delayed phase; the percentages of patients with no 
nausea in the acute phase were 100% and 95% in the HEC and 
MEC groups, respectively, whereas 70% and 41% of patients in 
the HEC and MEC groups had no nausea during the delayed 
phase. The higher no nausea rates in the HEC group are most 
likely due to the concomitant use of olanzapine. In the subset of 
patients who experienced nausea, the median nausea scores (on 
the scale from 0 to 10) were five in the HEC group and seven in 
the MEC group.

3.2.3   |   Complete Response for Subgroups of Males 
and Females

Complete response rates were similar for males and 
females in the HEC and MEC groups during both Cycles 1 and 
2 (Table 4).
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3.3   |   Safety

There were no unexpected adverse events in patients receiv-
ing either NEPA plus olanzapine and dexamethasone or NEPA 
plus dexamethasone. There were also no serious adverse 
events and no adverse events leading to discontinuation of 
any patient.

4   |   Discussion

The ultimate goal of antiemetic guidelines is to provide di-
rection to optimize prevention of CINV as, once established, 
it is very difficult to control. Although the antiemetic guide-
lines offer recommendations for managing breakthrough 
CINV [14, 17, 18], the recommendations are not very specific 

TABLE 1    |    Baseline characteristics—patients entering Cycles 1 and 2.

Characteristic

Cycle 1 Cycle 2

HEC (N = 73) MEC (N = 154) HEC (N = 37) MEC (N = 63)

Gender

Male 30 (41.1%) 75 (48.7%) 12 (32.4%) 37 (58.7%)

Female 43 (58.9%) 79 (51.3%) 25 (67.6%) 26 (41.3%)

Age range (years)

51–60 16 (21.9%) 39 (25.3%) 7 (18.9%) 12 (19.0%)

61–70 25 (34.2%) 66 (42.9%) 13 (35.1%) 25 (39.7%)

71–80 20 (27.4%) 39 (25.3%) 8 (21.6%) 23 (36.5%)

81–90 12 (16.4%) 10 (6.5%) 9 (24.3%) 3 (4.8%)

Race

Caucasian 45 (61.6%) 89 (57.8%) 15 (40.5%) 30 (47.6%)

African American 27 (37.0%) 62 (40.3%) 22 (59.5%) 32 (50.8%)

Asian 1 (1.4%) 3 (1.9%) 0 1 (1.6%)

Cancer type

HEC

Breast 40 (54.8%) — 20 (54.1%) —

NSCLC 33 (45.2%) — 17 (45.9%) —

MEC

Colorectal — 93 (60.4%) — 32 (50.8%)

Pancreatic — 23 (14.9%) — 12 (19.0%)

Gastric — 13 (8.4%) — 9 (14.3%)

Bladder — 9 (5.8%) — 5 (7.9%)

Appendix — 9 (5.8%) — 3 (4.8%)

Rectal — 7 (4.5%) — 2 (3.2%)

Chemotherapy

HEC

Doxorubicin/ 40 (54.8%) — 20 (54.1%) —

Cyclophosphamide

Cisplatin/pemetrexed 25 (34.2%) — 9 (24.3%) —

Cisplatin/paclitaxel 8 (11.0%) — 8 (21.6%) —

MEC

FOLFOX — 145 (94.1%) — 58 (92.1%)

Gemcitabine/paclitaxel — 9 (5.8%) — 5 (7.9%)

Abbreviations: HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic chemotherapy; NSCLC, non-small cell lung cancer.
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and include language such as “consider changing”, “con-
sider adding”, “possibly switch,” and “possibly adjust” [18]. 
Additionally, minimal clinical evidence has been generated 
thus far to support a recommendation on how best to pre-
vent CINV in the subsequent cycles after breakthrough CINV 
occurs.

In clinical practice patients experiencing CINV in the previous 
cycle are very often given the same antiemetic prophylaxis in 
the following cycles, exposing them to a high risk of repeatedly 
experiencing CINV [3]. Previous work has shown that patients 
who experience CINV in Cycle 1 are at increased risk for CINV 
in subsequent cycles [3, 35, 36]. In a post hoc analysis by Navari 
et al. [35], among the 99 patients treated with an NK1 RA reg-
imen who experienced breakthrough CINV in Cycle 1, 55% ex-
perienced breakthrough CINV again in Cycle 2, 89% in Cycle 3, 
and 74% in Cycle 4. Similarly, in the trial exploring switching to 
granisetron extended-release subcutaneous injection in Cycle 2 
in the subset of patients who failed to achieve complete response 

in Cycle 1, a small group of patients (n = 30) continued to receive 
the same 5-HT3 RA as in Cycle 1, despite experiencing break-
through CINV; only 16% of these patients achieved a complete 
response in Cycle 2 [23].

Prior studies have looked at evaluating agents as rescue 
therapy to treat existing breakthrough CINV [11, 19–21]. 
However, to date, few studies have evaluated adding or chang-
ing agents in the subsequent cycle as suggested by the guide-
lines. Additionally, although multiple cycle antiemetic trials 
are relatively common, particularly when assessing the safety 
of new antiemetic agents, they consistently only report the 
population-wide CINV rates across each successive cycle of 
chemotherapy without examination of the efficacy of anti-
emetics in the subset of patients with initial and potentially 
repeated breakthrough CINV. The current study was designed 
to ensure that patients in Cycle 1 were receiving guideline-
directed antiemetic prophylaxis based on the emetogenicity 
of the chemotherapy. This allowed for a within patient direct 
comparison when adding new agents in Cycle 2 after break-
through CINV occurred in Cycle 1. Complete response, the 
standard clinical endpoint in antiemetic trials, was selected as 
the primary endpoint in this study.

As the newest NK1 RA in the class and as a unique NK1 
RA/5-KT3 RA fixed combination, IV NEPA was selected for 
use in this study. In  vitro studies have shown that the com-
bination of netupitant and palonosetron exhibits a synergis-
tic effect in preventing the NK1 receptor response against its 

FIGURE 2    |    Complete response (no emesis/no rescue use) rates in Cycles 1 and 2.
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TABLE 2    |    No nausea rates in Cycles 1 and 2.

Time interval

Cycle 1 Cycle 2

HEC (n = 73) MEC (n = 154) HEC (n = 37) MEC (n = 63)

Acute (0–24 h) 90.4% 90.3% 100% 95.2%

Delayed (> 24–120 h) 45.2% 31.2% 70.3% 41.3%

42.5% 29.9% 70.3% 36.5%Overall (0–120 h)

TABLE 3    |    Cycle 2 complete response rates with two-sided 95% 
confidence intervals.

Phase HEC (N = 37) MEC (N = 63)

Acute (0–24 h) 100.0% (90.5, 100) 98.4% (91.5, 100)

Delayed (> 24–120 h) 75.7% (58.8, 88.2) 81.0 (69.1, 89.8)

Overall (0–120 h) 75.7% (58.8, 88.2) 79.4 (67.3, 88.5)
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endogenous agonist, substance P [37]. The extended elimina-
tion half-lives of netupitant (80 h with oral NEPA and 144 h 
with intravenous (IV) NEPA after conversion from fosnetu-
pitant) and palonosetron (50 h) are believed to contribute to 
long-lasting CINV protection [37, 38]. Registration studies 
showed oral NEPA combined with dexamethasone is more ef-
fective than palonosetron combined with dexamethasone in 
both the HEC setting and in patients receiving anthracycline/
cyclophosphamide (AC) chemotherapy [26–29]. The approval 
of IV NEPA was based on demonstrating the pharmacokinetic 
equivalence of IV fosnetupitant to oral netupitant [38]. In a 
Phase 3 study in patients receiving cisplatin-based HEC, IV 
NEPA displayed similar safety to oral NEPA [39]. A follow-up 
Phase 3b study in patients receiving AC-based chemother-
apy showed comparable efficacy for IV and oral NEPA [40]. 
Unlike some other IV NK1 RAs, IV NEPA did not cause any 
treatment-related injection-site AEs and there were no reports 
of hypersensitivity or anaphylaxis for IV NEPA [39, 40].

In this study, patients receiving HEC who developed break-
through CINV after their first course of chemotherapy (and 
antiemetic prophylaxis of fosaprepitant/palonosetron/dexa-
methasone) had significant improvement in CINV control after 
the second course of chemotherapy when given NEPA plus 
olanzapine, and dexamethasone; impressively, 76% of all HEC 
patients with breakthrough CINV in Cycle 1 experienced com-
plete response in Cycle 2 (in other words only 24% experienced 
breakthrough CINV). It is noteworthy that the overall complete 
response rate in Cycle 1 for patients receiving fosaprepitant/palo-
nosetron/dexamethasone was 50%. Similarly, patients receiving 
MEC who received palonosetron plus dexamethasone in Cycle 
1 had significant improvement in CINV control after the sec-
ond course of chemotherapy when given NEPA and dexameth-
asone as antiemetic prophylaxis; 79% of all MEC patients with 
breakthrough CINV in Cycle 1 experienced complete response 
in Cycle 2 (in other words 21% experienced breakthough CINV). 
The overall complete response rate for the MEC group in Cycle 
1 was 60%. The high response rates in Cycle 2 after changing/
adding new NEPA-inclusive antiemetics to the regimen given in 
Cycle 1 suggest that this was a population at high emetic risk, 
who may have benefitted from these regimens upfront in Cycle 1.

It is well-established that nausea is harder to control than eme-
sis [18] and though there is some evidence that NEPA may offer 
benefits over a 5-HT3 RA plus dexamethasone in controlling 

nausea that are not consistently seen with other NK1 RAs [41], 
preventing nausea remains the greatest unmet need [42]. The 
NEPA/olanzapine regimen was clinically effective for the HEC 
patients for the secondary endpoint of “no nausea” for the 5 days 
post chemotherapy; however, there was a much lower rate of 
no nausea for MEC patients. Given that olanzapine has been 
shown to be particularly beneficial in providing nausea control 
[10, 11], this was likely a contributing factor for better nausea 
control in the HEC group, where olanzapine with administered 
with NEPA. As the complete response rate was 79% in the MEC 
group (which is the composite of no emesis and no use of res-
cue medication), a number of patients experiencing some level 
of nausea did not seek rescue treatment, suggesting that perhaps 
the nausea may not have been overly bothersome.

Limitations of this study include the fact that this study does 
not answer the question as to whether or how much changing 
the NK1 RA alone in Cycle 2 or adding olanzapine to the exist-
ing NK1 RA-based regimen would have improved CINV con-
trol in the subsequent cycle because both modifications were 
made to the regimen in Cycle 2. A separate study or studies 
would need to be performed to evaluate the individual benefits 
of changing from a different NK1 RA to NEPA or adding olan-
zapine to the existing NK1 RA regimen; our study is only able 
to conclude the benefits of the change to the NEPA/olanzapine 
combination. As there is evidence suggesting that NEPA may 
provide better CINV control than an aprepitant-based regimen 
during the latter part of the delayed phase (Days 3–5) [30, 31] 
and during the extended overall (0–168 h) phases in the HEC 
setting [32, 43], and as olanzapine has shown the greatest ben-
efit in improving nausea control, switching from fosaprepitant 
to NEPA and adding olanzapine in the HEC setting following 
breakthrough CINV was thought to have the best chance of 
optimizing CINV control. Another limitation of this study was 
the absence of a blinded control group retaining the original 
treatment that patients received in Cycle 1. The inclusion of 
this control group would have allowed a direct comparison of 
CINV control to assess the benefits of the NEPA/olanzapine 
regimen. However, the response rates during Cycle 1 offer a 
reasonable control. When comparing the results between 
Cycles 1 and 2, it is important to keep in mind that patients 
entering Cycle 2 were at increased risk of CINV having expe-
rienced breakthrough CINV in Cycle 1. Another limitation of 
this analysis was the smaller (n = 37) than targeted sample size 
(n = 50) in the HEC group.

TABLE 4    |    Complete response rates for males and females in Cycles 1 and 2.

Cycle/Phase HEC MEC

Cycle 1 Males (N = 30) Females (N = 43) Males (N = 75) Females (N = 79)

Acute (0–24 h) 94.5% 93.1% 97.1% 96.5%

Delayed (> 24–120 h) 52.3% 54.5% 62.3% 60.8%

Overall (0–120 h) 50.6% 48.7% 60.6% 58.9%

Cycle 2 Males (N = 12) Females (N = 25) Males (N = 37) Females (N = 26)

Acute (0–24 h) 100% 99.1% 98.1% 99.1%

Delayed (> 24–120 h) 75.1% 77.2% 82.5% 79.3%

Overall (0–120 h) 74.3% 76.3% 80.3% 78.1%
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5   |   Conclusion

In conclusion, the results of this study evaluating changing the 
antiemetic regimen following breakthrough CINV demonstrate 
that the use of NEPA with or without olanzapine is a highly 
effective prophylactic approach for patients receiving HEC or 
MEC who develop breakthrough CINV after their first course 
of chemotherapy. The results support the current recommenda-
tions of the international antiemetic guidelines and offer specific 
evidence for adding new agents to the subsequent cycle of che-
motherapy following breakthrough CINV.

Author Contributions

Rudolph M. Navari: conceptualization (lead), data curation (lead), 
formal analysis (supporting), funding acquisition (lead), investigation 
(lead), methodology (equal), project administration (lead), resources 
(lead), software (supporting), supervision (lead), validation (equal), vi-
sualization (equal), writing – original draft (lead), writing – review and 
editing (equal). Erminio Bonizzoni: data curation (supporting), formal 
analysis (lead), investigation (supporting), methodology (equal), project 
administration (supporting), resources (supporting), software (lead), su-
pervision (supporting), validation (equal), visualization (equal), writing 
– original draft (supporting), writing – review and editing (equal).

Acknowledgments

The authors thank patients and site personnel who participated in this 
study. Editorial and medical writing assistance was provided by Jennifer 
Vanden Burgt, an independent medical affairs consultant, Minneapolis, 
Minnesota and funded by Helsinn Healthcare SA, Lugano, Switzerland.

Ethics Statement

The trial protocol was approved by the Simon-Williamson Clinic 
Compliance/Institutional Review Board. All patients provided written 
informed consent prior to initiation of any study treatment, and the study 
was conducted in accordance with recognized international scientific 
and ethical standards, including but not limited to the International 
Conference on Harmonization guideline for Good Clinical Practice 
(ICH GCP) and the Declaration of Helsinki.

Conflicts of Interest

Rudolph M. Navari declares no conflicts of interest. Erminio Bonizzoni 
has received consulting fees from Helsinn Healthcare and Zambon 
Biotech.

Data Availability Statement

The data presented in this study are available on request from the cor-
responding author. The data are not publicly available due to ethical 
regulation.

References

1. R. M. Navari and M. Aapro, “Antiemetic Prophylaxis for 
Chemotherapy-Induced Nausea and Vomiting,” New England Journal 
of Medicine 374, no. 14 (2016): 1356–1367.

2. R. M. Navari, K. J. Ruddy, T. W. LeBlanc, et al., “Avoidable Acute Care 
Use Associated With Nausea and Vomiting Among Patients Receiving 
Highly Emetogenic Chemotherapy or Oxaliplatin,” Oncologist 26, no. 4 
(2021): 325–331.

3. A. Molassiotis, M. Aapro, M. Dicato, et al., “Evaluation of Risk Fac-
tors Predicting Chemotherapy-Related Nausea and Vomiting: Results 

From a European Prospective Observational Study,” Journal of Pain and 
Symptom Management 47, no. 5 (2014): 839–848.e4.

4. R. M. Navari, “Palonosetron for the Prevention of Chemotherapy-
Induced Nausea and Vomiting in Patients With Cancer,” Future Oncol-
ogy 6, no. 7 (2010): 1073–1084.

5. R. Navari, “The Current Status of the Use of Palonosetron,” Expert 
Opinion on Pharmacotherapy 14, no. 10 (2013): 1281–1284.

6. R. M. Navari and L. S. Schwartzberg, “Evolving Role of Neurokinin 
1-Receptor Antagonists for Chemotherapy-Induced Nausea and Vomit-
ing,” Oncotargets and Therapy 11 (2018): 6459–6478.

7. R. M. Navari, “HTX-019: Polysorbate 80- and Synthetic Surfactant-
Free Neurokinin 1 Receptor Antagonist for Chemotherapy-Induced 
Nausea and Vomiting Prophylaxis,” Future Oncology 15, no. 3 (2019): 
241–255.

8. R. M. Navari, “Olanzapine for the Prevention and Treatment of 
Chronic Nausea and Chemotherapy-Induced Nausea and Vomiting,” 
European Journal of Pharmacology 5, no. 722 (2014): 180–186.

9. L. Tan, J. Liu, X. Liu, et al., “Clinical Research of Olanzapine for Pre-
vention of Chemotherapy-Induced Nausea and Vomiting,” Journal of 
Experimental & Clinical Cancer Research 28, no. 1 (2009): 131.

10. R. M. Navari, S. E. Gray, and A. C. Kerr, “Olanzapine Versus Aprep-
itant for the Prevention of Chemotherapy-Induced Nausea and Vomit-
ing: A Randomized Phase III Trial,” Journal of Supportive Oncology 9 
(2011): 188–195.

11. R. M. Navari and C. L. Loprinzi, “Olanzapine for Chemotherapy-
Induced Nausea and Vomiting,” New England Journal of Medicine 375, 
no. 14 (2016): 1396.

12. R. M. Navari, R. Qin, K. J. Ruddy, et al., “Olanzapine for the Pre-
vention of Chemotherapy-Induced Nausea and Vomiting,” New England 
Journal of Medicine 375, no. 2 (2016): 134–142.

13. R. M. Navari, C. K. Nagy, and S. E. Gray, “The Use of Olanzapine Ver-
sus Metoclopramide for the Treatment of Breakthrough Chemotherapy-
Induced Nausea and Vomiting in Patients Receiving Highly Emetogenic 
Chemotherapy,” Supportive Care in Cancer 21, no. 6 (2013): 1655–1663.

14. J. Herrstedt, R. Clark-Snow, C. H. Ruhlmann, et al., “2023 MASCC 
and ESMO Guideline Update for the Prevention of Chemotherapy- and 
Radiotherapy-Induced Nausea and Vomiting,” ESMO Open 9, no. 2 
(2024): 102195.

15. J. Herrstedt, L. Celio, P. J. Hesketh, et al., “2023 Updated MASCC/
ESMO Consensus Recommendations: Prevention of Nausea and Vom-
iting Following High-Emetic-Risk Antineoplastic Agents,” Supportive 
Care in Cancer 32, no. 1 (2023): 47.

16. F. Scotté, L. Schwartzberg, H. Iihara, et al., “2023 Updated MASCC/
ESMO Consensus Recommendations: Prevention of Nausea and Vom-
iting Following Moderately Emetic Risk Antineoplastic Agents,” Sup-
portive Care in Cancer 32, no. 1 (2023): 45.

17. P. J. Hesketh, M. G. Kris, E. Basch, et al., “Antiemetics: ASCO Guide-
line Update,” Journal of Clinical Oncology 38, no. 24 (2020): 2782–2797.

18. NCCN, NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines Version 1.2024), (US: National Comprehensive Cancer Net-
work, 2024), https://​www.​nccn.​org/​profe​ssion​als/​physi​cian_​gls/​pdf/​
antie​mesis.​pdf.

19. R. M. Navari, “Treatment of Breakthrough and Refractory 
Chemotherapy-Induced Nausea and Vomiting,” BioMed Research Inter-
national 2015 (2015): 595894.

20. J. M. Jones, R. Qin, A. Bardia, B. Linquist, S. Wolf, and C. L. Lo-
prinzi, “Antiemetics for Chemotherapy-Induced Nausea and Vomiting 
Occurring Despite Prophylactic Antiemetic Therapy,” Journal of Pallia-
tive Medicine 14, no. 7 (2011): 810–814.

21. J. Bleicher, A. Bhaskara, T. Huyck, et  al., “Lorazepam, Diphen-
hydramine, and Haloperidol Transdermal Gel for Rescue From 

https://www.nccn.org/professionals/physician_gls/pdf/antiemesis.pdf
https://www.nccn.org/professionals/physician_gls/pdf/antiemesis.pdf


9 of 9

Chemotherapy-Induced Nausea/Vomiting: Results of Two Pilot Trials,” 
Journal of Supportive Oncology 6, no. 1 (2008): 27–32.

22. S. Chanthawong, S. Subongkot, and A. Sookprasert, “Effective-
ness of Olanzapine for the Treatment of Breakthrough Chemotherapy 
Induced Nausea and Vomiting,” Journal of the Medical Association of 
Thailand 97, no. 3 (2014): 349–355.

23. R. Arevalo-Araujo, E. O'Boyle, W. Cooper, and P. A. Robertson, 
“Recovery of Complete Antiemetic Response With APF530 During 
Treatment With Moderately (MEC) and Highly (HEC) Emetogenic Che-
motherapy Regimens in Patients Who Failed Palonosetron,” Journal of 
Clinical Oncology 31 (2013): e20569.

24. M. R. Valerio, V. Gebbia, N. Borsellino, et al., “NEPA as Antiemetic 
Prophylaxis After Failure of 5HT(3)-RA Plus Dexamethasone in Pa-
tients Receiving Carboplatin and Gemcitabine Chemotherapy: A Mono-
centric Real-Life Experience,” Journal of Oncology Pharmacy Practice 
27, no. 3 (2021): 609–613.

25. R. M. Navari, “The Safety and Efficacy of NEPA (Netupitant and 
Palonosetron) in the Treatment of Chemotherapy-Induced Nausea and 
Vomiting,” Expert Review of Quality of Life in Cancer Care 1 (2016): 
263–268.

26. P. J. Hesketh, M. Aapro, K. Jordan, L. Schwartzberg, S. Bosnjak, and 
H. Rugo, “A Review of NEPA, a Novel Fixed Antiemetic Combination 
With the Potential for Enhancing Guideline Adherence and Improving 
Control of Chemotherapy-Induced Nausea and Vomiting,” BioMed Re-
search International 2015 (2015): 651879.

27. P. J. Hesketh, G. Rossi, G. Rizzi, et al., “Efficacy and Safety of NEPA, 
an Oral Combination of Netupitant and Palonosetron, for Prevention of 
Chemotherapy-Induced Nausea and Vomiting Following Highly Eme-
togenic Chemotherapy: A Randomized Dose-Ranging Pivotal Study,” 
Annals of Oncology 25, no. 7 (2014): 1340–1346.

28. M. Aapro, H. Rugo, G. Rossi, et al., “A Randomized Phase III Study 
Evaluating the Efficacy and Safety of NEPA, a Fixed-Dose Combina-
tion of Netupitant and Palonosetron, for Prevention of Chemotherapy-
Induced Nausea and Vomiting Following Moderately Emetogenic 
Chemotherapy,” Annals of Oncology 25, no. 7 (2014): 1328–1333.

29. R. J. Gralla, S. M. Bosnjak, A. Hontsa, et al., “A Phase III Study Eval-
uating the Safety and Efficacy of NEPA, a Fixed-Dose Combination of 
Netupitant and Palonosetron, for Prevention of Chemotherapy-Induced 
Nausea and Vomiting Over Repeated Cycles of Chemotherapy,” Annals 
of Oncology 25, no. 7 (2014): 1333–1339.

30. R. M. Navari, G. Binder, E. Bonizzoni, R. Clark-Snow, S. Olivari, 
and E. J. Roeland, “Single-Dose Netupitant/Palonosetron Versus 3-Day 
Aprepitant for Preventing Chemotherapy-Induced Nausea and Vomit-
ing: A Pooled Analysis,” Future Oncology 17, no. 23 (2021): 3027–3035.

31. L. Zhang, S. Lu, J. Feng, et al., “A Randomized Phase III Study Eval-
uating the Efficacy of Single-Dose NEPA, a Fixed Antiemetic Combina-
tion of Netupitant and Palonosetron, Versus an Aprepitant Regimen for 
Prevention of Chemotherapy-Induced Nausea and Vomiting (CINV) in 
Patients Receiving Highly Emetogenic Chemotherapy (HEC),” Annals 
of Oncology 29, no. 2 (2018): 452–458.

32. A. Hata, I. Okamoto, N. Inui, et  al., “Randomized, Double-Blind, 
Phase III Study of Fosnetupitant Versus Fosaprepitant for Prevention 
of Highly Emetogenic Chemotherapy-Induced Nausea and Vomiting: 
CONSOLE,” Journal of Clinical Oncology 40, no. 2 (2022): 180–188.

33. H. Hashimoto, M. Abe, O. Tokuyama, et al., “Olanzapine 5 Mg Plus 
Standard Antiemetic Therapy for the Prevention of Chemotherapy-
Induced Nausea and Vomiting (J-FORCE): A Multicentre, Randomised, 
Double-Blind, Placebo-Controlled, Phase 3 Trial,” Lancet Oncology 21, 
no. 2 (2020): 242–249.

34. C. J. Clopper and E. S. Pearson, “The Use of Confidence or Fidu-
cial Limits Illustrated in the Case of the Binomial,” Biometrika 26, no. 
4 (1934): 404–413.

35. R. Navari, G. Binder, A. Molasiotis, et  al., “Duration of 
Chemotherapy-Induced Nausea and Vomiting (CINV) as a Predictor of 
Recurrent CINV in Later Cycles,” Oncologist 28, no. 3 (2023): 208–213.

36. H. K. Kim, R. Hsieh, A. Chan, et al., “Impact of CINV in Earlier Cy-
cles on CINV and Chemotherapy Regimen Modification in Subsequent 
Cycles in Asia Pacific Clinical Practice,” Supportive Care in Cancer 23, 
no. 1 (2015): 293–300.

37. M. Stathis, C. Pietra, C. Rojas, and B. S. Slusher, “Inhibition of Sub-
stance P-Mediated Responses in NG108-15 Cells by Netupitant and 
Palonosetron Exhibit Synergistic Effects,” European Journal of Phar-
macology 689, no. 1–3 (2012): 25–30.

38. “AKYNZEO (Netupitant/Palonosetron) Capsules for Oral Use; 
AKYNZEO (Fosnetupitant/Palonosetron) for Injection, for Intravenous 
Use, Prescribing Information 2023,” https://​www.​akynz​eo.​com/​assets/​
pdf/​Akynz​eo-​USPI.​pdf.

39. L. Schwartzberg, E. Roeland, Z. Andric, et  al., “Phase III Safety 
Study of Intravenous NEPA: A Novel Fixed Antiemetic Combination of 
Fosnetupitant and Palonosetron in Patients Receiving Highly Emeto-
genic Chemotherapy,” Annals of Oncology 29, no. 7 (2018): 1535–1540.

40. L. Schwartzberg, R. Navari, R. Clark-Snow, et al., “Phase IIIb Safety 
and Efficacy of Intravenous NEPA for Prevention of Chemotherapy-
Induced Nausea and Vomiting (CINV) in Patients With Breast Cancer 
Receiving Initial and Repeat Cycles of Anthracycline and Cyclophos-
phamide (AC) Chemotherapy,” Oncologist 25, no. 3 (2020): e589–e597.

41. S. M. Bošnjak, R. J. Gralla, and L. Schwartzberg, “Prevention of 
Chemotherapy-Induced Nausea: The Role of Neurokinin-1 (NK(1)) 
Receptor Antagonists,” Supportive Care in Cancer 25, no. 5 (2017): 
1661–1671.

42. M. Karthaus, G. Oskay-Özcelik, P. Wülfing, et al., “Real-World Ev-
idence of NEPA, Netupitant-Palonosetron, in Chemotherapy-Induced 
Nausea and Vomiting Prevention: Effects on Quality of Life,” Future 
Oncology 16, no. 14 (2020): 939–953.

43. A. Hata, Y. Shiraishi, N. Inui, et  al., “Exploratory Analysis Com-
paring Fosnetupitant Versus Fosaprepitant for Prevention of Highly 
Emetogenic Chemotherapy-Induced Nausea and Vomiting (CINV): A 
Randomized, Double-Blind, Phase 3 Study (CONSOLE),” OncoTargets 
and Therapy 10, no. 1 (2022): 253–262.

https://www.akynzeo.com/assets/pdf/Akynzeo-USPI.pdf
https://www.akynzeo.com/assets/pdf/Akynzeo-USPI.pdf

	NEPA (Netupitant/Palonosetron) for the Prevention of Chemotherapy-Induced Nausea and Vomiting (CINV) in Patients Receiving Highly or Moderately Emetogenic Chemotherapy Who Experienced Breakthrough CINV in Cycle 1 of Chemotherapy: A Phase II Clinical Trial
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design
	2.2   |   Patients
	2.3   |   Treatments
	2.4   |   Assessments
	2.5   |   Statistical Analysis

	3   |   Results
	3.1   |   Patient Characteristics
	3.2   |   Efficacy
	3.2.1   |   Cycle 1
	3.2.2   |   Cycle 2
	3.2.3   |   Complete Response for Subgroups of Males and Females

	3.3   |   Safety

	4   |   Discussion
	5   |   Conclusion
	Author Contributions
	Acknowledgments
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


