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ABSTRACT

Introduction: We describe the results of an
exploratory analysis performed on the first
head-to-head study (JapicCTI-194611) compar-
ing two different intravenous (IV) neurokinin 1

(NK1) receptor antagonists, fosnetupitant and
fosaprepitant, in combination with palonose-
tron (PALO) and dexamethasone (DEX) for the
prevention of highly emetogenic chemotherapy
(HEC)-induced nausea and vomiting (CINV).
This analysis was performed to validate the
findings of the primary analysis (previously
published) utilizing a last observation carried
forward (LOCF) approach for missing values for
the efficacy endpoint of complete response (no
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emetic event and no rescue medication), while
also evaluating the time periods encompassing
the 0–168-hour (h) ‘‘extended overall phase’’
interval.
Methods: Patients scheduled to receive cis-
platin-based chemotherapy were randomized
1:1 to fosnetupitant 235 mg or fosaprepitant
150 mg in combination with PALO 0.75 mg and
DEX. Complete response rates were calculated
and compared (stratified by age category and
sex with a Mantel–Haenszel test) during the
study’s primary overall phase (0–120 h) and
during additional time intervals of interest
[acute (0–24 h), delayed (24–120 h), extended
delayed ([24–168 h), beyond delayed
(120–168 h), and extended overall (0–168 h)].
Results: A total of 785 patients were included
(fosnetupitant N = 392, fosaprepitant N = 393).
Complete response rates were numerically
higher for fosnetupitant versus fosaprepitant for
all time intervals and statistically significant for
the extended overall phase. Complete response
rates for fosnetupitant versus fosaprepi-
tant during the overall, acute, delayed, exten-
ded delayed, beyond delayed, and extended
overall phases were 75.5% vs.
71.0% (p = 0.1530), 93.9% vs. 92.6% (p =
0.4832), 77.0% vs. 72.8% (p = 0.1682), 74.7% vs.
68.4% (p = 0.0506), 86.7% vs. 81.7% (p =
0.0523), and 73.5% vs. 66.9% (p = 0.0450),
respectively.
Conclusion: In this exploratory analysis, fos-
netupitant appeared to be more effective than
fosaprepitant in preventing CINV associated
with cisplatin-based HEC during the extended
7-day period following chemotherapy.

Keywords: Antiemetic; Aprepitant; CINV;
Fosaprepitant; Fosnetupitant; NEPA;
Palonosetron

Key Summary Points

Chemotherapy-induced nausea and
vomiting (CINV) is described as occurring
in two arbitrarily defined phases: the acute
phase (from 0 to 24 h following
chemotherapy initiation) and the delayed
phase (from 24 h to 120 h), with almost all
antiemetic studies evaluating treatment
efficacy only to 120 h after the
administration of chemotherapy.

This was the first study to compare two
neurokinin 1 (NK1) receptor antagonist
(RA)-containing (fosnetupitant vs.
fosaprepitant) antiemetic regimens
beyond the 120 h time point for
prevention of cisplatin-based highly
emetogenic CINV.

The primary analysis of this study
(previously published) showed non-
inferiority of fosnetupitant and
fosaprepitant for overall 0–120 h complete
response (no emetic event and no rescue
medication) rates.

This exploratory analysis utilized a last
observation carried forward (LOCF)
approach for missing values for the
complete response evaluation.

Complete response rates were numerically
higher for fosnetupitant
than fosaprepitant during all time
intervals and significantly higher for
fosnetupitant in the extended overall
0–168 h phase.

It may be prudent for clinicians to
continue to assess these symptoms
beyond the traditional 5-day period after
cisplatin-based chemotherapy.
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INTRODUCTION

Chemotherapy-induced nausea and vomiting
(CINV) is a common distressing side effect
associated with many chemotherapeutic drugs
and regimens [1–4]. Not only can CINV have a
detrimental effect on patients’ quality of life [5],
but it can also lead to chemotherapy dose
reductions or discontinuation [6], thereby neg-
atively impacting a patient’s response to
treatment.

Advances over the past three decades have
not only helped elucidate mechanisms by
which chemotherapeutic agents induce nausea
and vomiting, but the American Society of
Clinical Oncology (ASCO) has recognized the
development of effective antiemetic therapies
among the top five advances in oncology over
the last 50 years [7]. Several neurotransmitters,
including dopamine, serotonin (5-HT), and
substance P, are now well established as
important mediators of CINV [7]. The emetic
response to chemotherapy is now thought to
occur through both a peripheral and a central
pathway [8, 9]. The peripheral pathway, acti-
vated within 24 hours (h) following
chemotherapy, is primarily associated with
acute CINV, and involves the activation of the
5-hydroxytryptamine-3 (5-HT3) receptors in the
vagal afferents that transmit the stimulus to the
brain after enterochromaffin cells release 5-HT.
The central pathway, mainly located in the
brain, is activated[24 h after chemotherapy
initiation, and is primarily associated with
delayed CINV; substance P is the principal
neurotransmitter that activates neurokinin 1
(NK1) receptors in the central nervous system.

As the single most emetogenic chemothera-
peutic and because of the predictability of
emesis in virtually all patients after its use, cis-
platin has served as the standard emetic stimu-
lus for clinical trials of antiemetic drugs [10, 11].
High-dose cisplatin induces a biphasic pattern
of emesis; following an initial peak which
occurs between 6 and 8 h after cisplatin infu-
sion, there is a reduction in symptoms with a
subsequent second phase of nausea and emesis,
peaking between 24 and 72 h, although symp-
toms may occur for several more days [10, 11].

Due to this biphasic time course of emesis fol-
lowing cisplatin, CINV is described as occurring
in two arbitrarily defined phases [10]: the acute
phase (from 0 to 24 h following chemotherapy
initiation) and the delayed phase (from 24 to
120 h). Almost all antiemetic studies have
therefore evaluated efficacy to 120 h after the
administration of chemotherapy.

While the period beyond 120 h (and
between chemotherapy cycles) is generally per-
ceived to be relatively free of CINV, studies have
shown that nausea, in particular, is still present
beyond day 5 for a substantial proportion of
patients. Bossi and colleagues reported the
results of cisplatin-based study data on ginger
where * 60–68% of patients had at least mild
nausea ([5 mm on a 100 mm visual analog
scale [VAS]) between cycles 1 and 2, and
30–42% had significant nausea ([25 mm VAS)
[12]. Similarly, in another cisplatin study, Pessi
et al. [13] showed that 10–27% of patients had
at least mild nausea on days 14–16 of cycles 1, 2,
and 3, and a substantial proportion of patients
(42–53%) were taking rescue medication during
this intercycle time period, despite receiving
antiemetics according to guidelines [14].

NEPA is a unique fixed antiemetic combina-
tion comprising a highly selective NK1 receptor
antagonist (RA; oral netupitant 300 mg or
intravenous fosnetupitant 235 mg) and a 5-HT3

RA (palonosetron, PALO). The long elimination
half-lives of oral netupitant and PALO could
contribute to long-lasting CINV protection [15].
Prior studies evaluating oral NEPA in the cis-
platin setting have shown better prevention of
CINV with single-dose NEPA than a 3-day
aprepitant regimen in the latter part of the
delayed phase, specifically during days 3–5 fol-
lowing chemotherapy [16]. Oral and intra-
venous NEPA have been approved in the United
States and the European Union. In Japan,
approaches have focused on the development
of intravenous fosnetupitant as a single agent.

The CONSOLE study (JapicCTI-194611) is
the first study comparing two NK1 RA-contain-
ing antiemetic regimens beyond the 120 h time
point. This was a non-inferiority study designed
to assess the comparative efficacy of the intra-
venous NK1 RAs, fosnetupitant and fosaprepi-
tant, both administered in combination with
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the 5-HT3 RA, PALO, and dexamethasone (DEX)
for the prevention of cisplatin-based highly
emetogenic CINV. In this study antiemetic
efficacy was assessed up to 168 h, as a phase 2
study indicated an efficacy benefit of fosne-
tupitant beyond 120 h [17].

The primary analysis of the CONSOLE study
has been published [18]. Non-inferiority of fos-
netupitant and fosaprepitant was demonstrated
for the primary endpoint of overall (0–120 h)
complete response (no emetic event and no
rescue medication). The overall complete
response rate was 75.2% vs. 71.0%, respectively
(Mantel–Haenszel common risk difference
4.1%; 95% confidence interval -2.1% to
10.3%).

In this brief report, we describe the results of
an exploratory post hoc analysis performed for
this NK1 RA comparative study. The intent of
this analysis was to validate the findings of the
primary analysis utilizing a last observation
carried forward (LOCF) approach for missing
values for the complete response evaluation,
while also further evaluating the time periods
encompassing the 0–168 h ‘‘extended overall
phase’’ interval.

METHODS

Study Design and Treatments

This was a randomized, multicenter, double-
blind, double-dummy phase 3 study in patients
receiving cisplatin-based chemotherapy con-
ducted at 82 study sites in Japan. The primary
endpoint of this study was to demonstrate the
non-inferiority of fosnetupitant to fosaprepi-
tant in terms of overall complete response rate
in the first cycle. Patients who continued into
the multiple cycle extension phase of the study
received only the fosnetupitant regimen, with
safety as the primary assessment.

This study was conducted according to the
ethical principles of the Declaration of Helsinki
and Good Clinical Practice guidelines, and was
initiated at the participating study sites only
after institutional review board approval.

Eligible patients were enrolled by investiga-
tors via an interactive web response system and

were randomized 1:1 to either fosnetupitant or
fosaprepitant treatment according to dynamic
allocation per stratification factors (age category
[C 55 years vs.\ 55 years], sex, and study site).
On day 1 (the study drug administration day) in
the fosnetupitant group, fosnetupitant 235 mg,
PALO 0.75 mg, and DEX 9.9 mg were mixed
together and infused for 30 min, starting 1 h
before the start of cisplatin administration. In
the fosaprepitant group, fosaprepitant 150 mg
was infused for 30 min, starting 1 h before the
start of cisplatin administration, and PALO
0.75 mg and DEX 9.9 mg were separately
infused for 30 min, due to a potential risk of
incompatibility of fosaprepitant with PALO,
starting either 30 min before or immediately
following fosaprepitant administration. On
days 2–4, DEX 6.6 mg was administered intra-
venously in both groups. To maintain blinding,
physiological saline was administered in the
fosnetupitant group at the same time PALO and
DEX were to be administered in the fosaprepi-
tant group. The study drugs were administered
through peripheral veins. Patients were hospi-
talized from day 1 to day 8.

Patients

Inclusion/exclusion criteria are presented in
detail in the primary publication of this study
[18]. Key eligibility criteria were that patients
were C 20 years, naı̈ve to chemotherapy or had
received prior chemotherapy classified as low/
minimal emetic risk, and scheduled to receive
cisplatin-based (C 70 mg/m2) chemotherapy for
the treatment of a confirmed solid tumor
malignancy. Patients were required to have an
Eastern Cooperative Oncology Group (ECOG)
performance status of 0–1.

Endpoints and Assessments

During the 0–168 h (7-day) period post-
chemotherapy, each patient completed a diary,
capturing emetic episodes and severity of nau-
sea (4-point Likert scale) every 24 h from the
time of cisplatin administration. Rescue medi-
cation was administered during this time
interval if the investigator judged it necessary.

256 Oncol Ther (2022) 10:253–262



Administration of rescue medication specifi-
cally for nausea was to be considered by inves-
tigators only when the nausea was ‘‘severe (with
inability to eat and drink).’’

The proportion of patients with complete
response (no emetic event and no rescue med-
ication) during the overall (0–120 h) phase was
the primary endpoint in the study. Complete
response rates were calculated during the over-
all phase and during additional time intervals of
interest [i.e., acute (0–24 h), delayed (24–120 h),
extended delayed ([ 24–168 h), beyond delayed
(120–168 h), and extended overall (0–168 h)].

Statistical Analysis

For the primary analysis of the primary end-
point in this study [18], differences in the
overall 0–120 h complete response rate were
analyzed by comparing the complete response
rates of fosnetupitant with that of fosaprepitant
stratified by age category and sex and calculated
on the basis of the Mantel–Haenszel method in
the full analysis set (FAS; which includes only
patients who received the study drug, PALO,
DEX, and cisplatin on day 1). A two-sided 95%
confidence interval (CI) was also calculated
using Newcombe’s method. If the lower confi-
dence bound was higher than -10% (non-in-
feriority margin), non-inferiority was
considered to be confirmed, and if it was higher
than 0%, superiority was also considered to be
confirmed.

This exploratory analysis did not evaluate
non-inferiority between treatments but rather
only assessed differences in the complete
response rates for fosnetupitant versus fos-
aprepitant, also stratified by age category and
sex with a Mantel–Haenszel test.

The original analysis and the exploratory
analysis differed in how missing data were han-
dled. This exploratory analysis was performed
on the FAS, but in this case a LOCF approach was
utilized for missing values for complete response
evaluation. To clarify, if there was no evidence
of treatment failure (i.e., no emetic event and no
use of rescue medication) for the duration of
participation, the patient would be considered a
complete responder at all time points following

discontinuation or in the case of missing data.
Similarly, if the last data reflected emetic event
or use of rescue medication, the patient would
be considered a treatment failure at all time
points following discontinuation or in the case
of missing data. Contrary to this LOCF
approach, the original analysis on the FAS con-
sidered any patient who did not complete the
study as a treatment failure. In addition, the
purpose of the original analysis [18] was to test
for both non-inferiority and superiority between
the two arms, whereas the null hypothesis in
this analysis was that there was no difference in
the proportion of patients with complete
response between the two arms. So, in addition
to differences in the approach to handling
missing values, the null hypotheses between the
original study analysis and this one were also
different.

RESULTS

Patients and Baseline Characteristics

As was the case with the original analysis, this
exploratory analysis included a total of 785
patients (N = 392 fosnetupitant and N = 393
fosaprepitant). There were three patients with
missing data during the efficacy observation
period. One patient (fosnetupitant) was con-
sidered a treatment failure in both the original
analysis and the LOCF analysis, while the other
two patients (one fosnetupitant and one fos-
aprepitant) were reclassified from a treatment
failure in the original analysis to a complete
responder in the current LOCF exploratory
analysis during at least one of the time intervals
assessed (Supplementary Material).

Patient background characteristics are pre-
sented in Table 1. The patient characteristics
were generally similar between the two groups;
most patients were male, and the predominant
cancer type was lung cancer.

Efficacy

In this exploratory analysis, complete response
rates were similar for fosnetupitant and
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fosaprepitant during the acute, delayed, and
overall phases (Fig. 1). The overall complete
response rate was 75.5% vs. 71.0% in the fos-
netupitant vs. the fosaprepitant group,
respectively.

For the time intervals which extend beyond
120 h, a significantly higher (p = 0.0450, Man-
tel–Haenszel test) complete response rate was
seen for fosnetupitant (73.5%) than fosaprepi-
tant (66.9%) during the extended overall phase
(0–168 h); the complete response rates during
the extended delayed phase ([24–168 h) were
74.7% and 68.4% (p = 0.0506) for fosnetupitant
and fosaprepitant, respectively, and during the
beyond delayed phase (120–168 h) were 86.7%
and 81.7% (p = 0.0523) for fosnetupitant and
fosaprepitant, respectively (Fig. 1).

DISCUSSION

In the full publication of this study, we reported
the non-inferiority of fosnetupitant to fos-
aprepitant for the primary endpoint of com-
plete response during the overall 0–120 h phase
[fosnetupitant 75.2% vs. fosaprepitant 71.0%,
difference of 4.1% (95% CI -2.1% to 10.3%)]
[18]. All secondary efficacy endpoints/time
intervals of delayed, beyond delayed, and
extended overall phases tended to be higher
with fosnetupitant than with fosaprepitant.

Contrary to the original analysis which
viewed any patient with missing data as a
treatment failure, in this paper we present the
results of an exploratory analysis utilizing the
LOCF approach for missing data related to
complete response. This analysis was intended
not only to assess the consistency of the find-
ings with the original analysis of the primary
endpoint of overall complete response, but also
to evaluate the comparative results between
fosnetupitant and fosaprepitant for additional
time intervals, inclusive of days 6–7 following
chemotherapy (i.e., 120–168 h).

Since establishing the classification of the
acute and delayed phases correlating with the
time course of emesis following cisplatin-based
chemotherapy, antiemetic trials have consis-
tently evaluated the efficacy of agents up to
120 h post-dose. To our knowledge this is the
first study to evaluate two NK1 RA-containing
regimens beyond 120 h.

Complete response rates in this exploratory
analysis during the overall phase (75.5% vs.
71.0% for fosnetupitant and fosaprepitant,
respectively, p = 0.1530) were similar to the
outcome of the primary original analysis in the
FAS population. Similar complete response rates
were also seen for fosnetupitant and fosaprepi-
tant during the acute and delayed phases.
However, while the findings in the original
analysis revealed numerically higher complete
response rates for the intervals containing the
extended period up to 168 h [18], in this anal-
ysis using the LOCF approach a significantly
higher complete response rate was seen for the
fosnetupitant regimen compared with the fos-
aprepitant regimen during the extended overall

Table 1 Patient characteristics

Fosnetupitant
(N = 392)

Fosaprepitant
(N = 393)

Age

Median (range) 67.0 (40–81) 66.0 (33–82)

Age [n (%)]

\ 55 years 50 (12.8) 50 (12.7)

C 55 years 342 (87.2) 343 (87.3)

Sex [n (%)]

Male 301 (76.8) 302 (76.8)

Female 91 (23.2) 91 (23.2)

Cancer type [n

(%)]

Lung 353 (90.1) 341 (86.8)

Esophagus 21 (5.4) 24 (6.1)

Head and neck 7 (1.8) 10 (2.5)

Other 11 (2.8) 18 (4.6)

Dose of

cisplatin (mg/

m2) [n (%)]

C 70 to\ 80 144 (36.7) 165 (42.0)

C 80 to\ 90 243 (62.0) 221 (56.2)

C 90 5 (1.3) 7 (1.8)
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0–168 h phase; in addition, numerically higher
complete response rates were also seen for fos-
netupitant during the extended delayed
([24–168 h) and beyond delayed (120–168 h)
phases.

Conceivably, the differences in plasma
elimination half-lives of the active form of these
agents may offer an explanation for these dif-
ferences. Fosnetupitant and fosaprepitant are
rapidly converted to netupitant and aprepitant.
The half-life of netupitant following a 30 min
infusion is 144 h [15] compared with 9–13 h for
aprepitant [19].

We reported a good safety profile for fosne-
tupitant in this study, with treatment-related
adverse events consistent with those previously
reported for NK1 RAs. Impressively, fosnetupi-
tant was associated with significantly fewer
injection site reactions (ISRs) than fosaprepitant
in this study (11.0% vs. 20.6%, p\0.001 for
any ISR, and 0.3% vs. 3.6%, p\ 0.001 for
treatment-related ISRs) [18].

It is noteworthy that a pooled analysis of
three cisplatin registration studies for oral NEPA
(fixed combination of netupitant and PALO)
revealed significant differences favoring NEPA
(N = 621) versus an oral aprepitant regimen
(N = 576) during the delayed phase (24–120 h)
for endpoints of complete response, complete
protection, and no significant nausea [16]. In
the subset of patients (N = 758) taking
the C 70 mg/m2 cisplatin (the dose in the cur-
rent study), NEPA was superior to the aprepitant
regimen for all efficacy endpoints during the
delayed phase and more specifically for all
endpoints during the individual days 3–5 post-
chemotherapy, suggesting that the efficacy of
NEPA is long-lasting and sustained over time
[16].

Based on the results of the current analysis
and the few trials that have explored CINV
control beyond 120 h following chemotherapy,
it may be prudent for clinicians to continue to
assess these symptoms beyond the traditional
5-day period after cisplatin-based

Fig. 1 Complete response rates during the traditional and extended time intervals: exploratory analysis
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chemotherapy. Future studies should also con-
sider assessing CINV beyond the traditional
120 h time point.

CONCLUSION

In conclusion, fosnetupitant appeared to be
more effective than fosaprepitant in preventing
CINV associated with cisplatin-based highly
emetogenic chemotherapy during the extended
7-day period following chemotherapy in this
exploratory analysis. When considering these
findings in conjunction with the safety results,
fosnetupitant may offer clinicians and patients
a NK1 RA regimen with a better benefit–risk
profile.
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