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Purpose: Appropriate prevention of chemotherapy-induced nausea and vomiting (CINV) is essential for improving patients’ quality
of life; however, no studies have compared neurokinin-1 receptor antagonists in regimens combining oxaliplatin and irinotecan. We
aimed to compare the antiemetic efficacy of fosnetupitant and fosaprepitant in patients receiving FOLFIRINOX or FOLFOXIRI
regimens.

Patients and Methods: We reviewed records of patients receiving FOLFIRINOX or FOLFOXIRI between April 1, 2018 and
September 30, 2024 at Tokushima University Hospital. Eligible patients completed the first chemotherapy cycle, received standard
triple antiemetic prophylaxis, and had complete nursing-recorded CINV follow-up data for days 1-7. Patients were matched 1:1 using
propensity scores for age, sex, alcohol consumption history, prior treatment, regimen, and chemotherapy doses. The primary objective
was to compare the incidence of vomiting during the long-delayed phase (days 6—7) between the fosnetupitant and fosaprepitant
groups. The no-vomiting and no-nausea rates were compared using Fisher’s exact test, and the time to first vomiting using the Log
rank test.

Results: After matching, data from 68 balanced patient pairs were analyzed. The fosnetupitant group had higher no-vomiting rates in
the long-delayed phase (100% vs. 91.2%, p=0.028) and overall period (95.6% vs. 83.8%, p=0.045), compared with the fosaprepitant
group. No significant intergroup difference was observed in the overall no-nausea rate (26.5% vs. 32.3%, p=0.573). With fosnetupitant,
the time to first vomiting was longer (3/68 vs. 11/68, hazard ratio: 0.20, p=0.045), injection site reactions were fewer (0.0% vs. 19.1%,
p<0.001), and constipation and hiccup incidences were fewer (p>0.05).

Conclusion: Despite the retrospective design, possible calendar-time confounding, and limited number of events, our results suggest
that fosnetupitant offers better control of long-delayed and overall vomiting and a favorable safety profile, compared with fosapre-
pitant, in patients receiving FOLFIRINOX/FOLFOXIRI regimens.
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Graphical Abstract
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Introduction

Chemotherapy-induced nausea and vomiting (CINV) is a distressing adverse effect that impairs patients’ quality of life
and limits adherence to therapy.'> Based on emetogenic risk, anticancer agents are categorized into highly emetogenic
chemotherapy (HEC) and moderately emetogenic chemotherapy (MEC) regimens.” © Oxaliplatin and irinotecan are
classified as MEC agents according to major international guidelines, including those of the American Society of Clinical
Oncology (ASCO), Multinational Association of Supportive Care in Cancer/European Society for Medical Oncology
(MASCC/ESMO), National Comprehensive Cancer Network (NCCN), and Japan Society of Clinical Oncology
(JSCO0).>"® FOLFOXIRI and FOLFIRINOX regimens consist of three key chemotherapeutic agents commonly used in
gastrointestinal cancers, namely, oxaliplatin, irinotecan, and 5-fluorouracil combined with leucovorin. These regimens are
widely used in treating colorectal and pancreatic cancers, often in combination with molecular targeted agents. Although
FOLFOXIRI and FOLFIRINOX are effective treatment options, they have also been reported to be associated with
a higher incidence of CINV, compared with other anticancer agents classified as MEC.*® Moreover, owing to the
prolonged emetogenic effect of these regimens, CINV often persists into the delayed phase.” Although each component
drug of these regimens is classified as MEC in the ASCO, MASCC/ESMO, NCCN and JSCO guidelines, their
combination regimens are categorized as HEC in the JSCO guidelines.® In HEC settings, guideline-concordant prophy-
laxis requires a three-drug regimen including a neurokinin-1 (NK1) receptor antagonist (RA), a serotonin type 3 (5-HT3)
RA, and dexamethasone, with extended dexamethasone administration during the delayed phase. In contrast, for MEC,
the use of an NK1-RA may be optional, depending on patient-related risk factors, and the duration of dexamethasone is
often shorter. Therefore, how FOLFIRINOX and FOLFOXIRI are classified directly influences the indication for NK1-
RA use and the optimal duration of dexamethasone, particularly in the delayed and long-delayed phases of CINV control.
This wide variability complicates the establishment of prophylactic recommendations applicable to all anticancer agents
classified as MEC.

Fosaprepitant, an NK1-RA, is a prodrug of aprepitant and is typically administered at a dose of 150 mg. In contrast,
fosnetupitant is a prodrug of netupitant and is administered at a dose of 235 mg. Although both agents exert their
antiemetic effects by blocking the NK1 receptor, mediated by substance P, they differ in their pharmacokinetic profiles,
particularly in the half-life of their active metabolites. Aprepitant has a relatively short half-life of approximately
14 hours, whereas netupitant has a substantially longer half-life of approximately 70 hours. Fosnetupitant, a long-
acting NK1-RA, has shown superior efficacy over fosaprepitant in controlling long-delayed CINV in cisplatin-based
chemotherapy.®® However, prophylactic antiemetic strategies for FOLFIRINOX or FOLFOXIRI regimens are not
standardized across international guidelines, and the comparative efficacy of fosaprepitant and fosnetupitant in this
context has not been thoroughly investigated. Although prophylactic antiemetic therapy has led to marked improvements
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in the control of acute and delayed CINV, long-delayed CINV remains a clinical challenge. Failure to adequately manage
CINV in this phase may negatively impact treatment adherence and continuation in subsequent chemotherapy cycles.

To address this knowledge gap, we aimed to compare the antiemetic efficacy of fosnetupitant and fosaprepitant in
patients receiving FOLFIRINOX or FOLFOXIRI regimens using a propensity score-matched analysis in a real-world
setting.

Materials and Methods
Study Design and Setting

This single-center, retrospective observational study was conducted at Tokushima University Hospital, Japan, between
April 1, 2018, and September 30, 2024. Given that our institution includes both gastroenterology and gastrointestinal
surgery departments, we anticipated sufficient case accrual for the study.

Ethical Considerations

The study protocol was approved by the Ethics Committee of Tokushima University Hospital (Approval No. 4633) and
was conducted in accordance with the Ethical Guidelines for Medical and Biological Research Involving Human
Subjects issued by the Japanese Ministry of Health, Labour and Welfare'® and the Declaration of Helsinki.'' Given
the retrospective observational design of this study, the requirement for written informed consent was waived by the
Ethics Committee. Instead, an opt-out approach was implemented by disclosing study information on the Tokushima
University Hospital website prior to study commencement, thereby providing patients with the opportunity to decline
participation.

Study Population

The study included patients who met the following criteria and received FOLFOXIRI for the treatment of colorectal
cancer or FOLFIRINOX for the treatment of pancreatic cancer: 1) completed the first cycle of chemotherapy (the
analysis was performed on a per-patient basis; the analysis was restricted to the first chemotherapy cycle to minimize the
influence of prior-cycle nausea and vomiting and subsequent dose adjustments of anticancer agents or prophylactic
antiemetic therapy); 2) received prophylactic antiemetic therapy, consisting of an NK1-RA, a 5-HT3;RA, and dexametha-
sone; and 3) complete CINV follow-up records from days 1-7 after chemotherapy being available in the nursing records
included in the electronic medical records. At our institution, the first treatment cycle is, in principle, conducted in an
inpatient setting irrespective of the patient’s clinical status; therefore, hospitalized patients were included in this study. In
the present study, the evaluation period was defined as days 1-7, and no additional monitoring was performed until the
initiation of the subsequent chemotherapy cycle. Eligible patients were identified through electronic medical records
based on injection records of oxaliplatin, irinotecan, fosaprepitant, or fosnetupitant.

Sample Size and Sampling

A total of 190 eligible patients who received FOLFOXIRI or FOLFIRINOX at Tokushima University Hospital between
April 1, 2018 and September 30, 2024 were included in the study. The sample size was determined based on the number
of consecutive, eligible patients available during the study period.

Study Procedures

Modified FOLFOXIRI and modified FOLFIRINOX were administered at identical doses (oxaliplatin, 85 mg/m?;
irinotecan, 150 mg/m?; leucovorin, 200 mg/m?*; and 5-fluorouracil, 2400 mg/m?, as a continuous infusion without
a bolus) according to institutional standards. All patients received a standardized antiemetic regimen consisting of
palonosetron (0.75 mg), dexamethasone (9.9 mg, 6.6 mg, or 3.3 mg), and either fosaprepitant (150 mg) or fosnetupitant
(235 mg).> © In the fosaprepitant group, fosaprepitant was diluted in 250 mL of normal saline and administered
intravenously at 500 mL/h, starting 60 minutes before chemotherapy and completed 30 minutes prior to chemotherapy.
Subsequently, palonosetron and dexamethasone diluted in 100 mL of normal saline were administered intravenously at
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200 mL/h until immediately before chemotherapy. In the fosnetupitant group, fosnetupitant was diluted in 100 mL of
normal saline and administered intravenously at a rate of 200 mL/h, starting 30 minutes before chemotherapy, together
with palonosetron and dexamethasone.

All included patients received prophylactic antiemetic therapy and chemotherapy in accordance with the predefined
regimens, and thus adherence-related concerns were unlikely. The palonosetron dose of 0.75 mg represents the approved
and routinely used standard dose in Japanese clinical practice at the time of the study.'? The dexamethasone dosage was
predetermined according to each regimen: 6.6 mg for FOLFOXIRI and 9.9 mg for FOLFIRINOX. A dose reduction to
3.3 mg was implemented in one patient; however, the reason for this adjustment was not documented in the medical
records. Beyond day 1, dexamethasone was not incorporated into the regimen as part of prophylactic antiemetic therapy
but was used in the same manner as other rescue medications, according to patients’ symptoms. In addition to
dexamethasone, dopamine receptor antagonists, such as metoclopramide and prochlorperazine, were used as rescue
antiemetics, and olanzapine was also administered based on the physicians’ clinical judgment.

Data Collection

Data on the following variables were retrospectively obtained from electronic medical records: demographic character-
istics (age, sex, history of alcohol consumption, and smoking history), doses of oxaliplatin and irinotecan, cancer type,
chemotherapy regimen, prior treatment history, antiemetic agents used and their doses, the presence of nausea, presence
of vomiting, time to onset of vomiting, and adverse events (injection site reactions [ISRs], constipation, and hiccups).
Nausea was assessed using daily nursing records based on patient-reported symptoms documented in the electronic
medical records, regardless of severity. In routine inpatient practice at our institution, nursing assessments are conducted
at least three times a day, and additional evaluations are performed as needed, in response to patients’ symptoms.
Vomiting was defined as any documented emetic episode.

Rescue antiemetic use was not included as an outcome because, in routine clinical practice, it is often administered as
a part of patient management, and its accurate and consistent capture is difficult in a retrospective review of electronic
medical records. Therefore, instead of using the standard CINV endpoint of a complete response (defined as no emesis
and no rescue medication use), we adopted single-outcome definitions of “no nausea” and “no vomiting.”

ISRs were defined as the presence of any symptoms at the infusion site, including pain, erythema, swelling,
induration, or phlebitis. They were assessed during infusion and within 24 hours of drug administration, and cases
were identified from nursing free-text notes in the electronic medical records. ISRs were graded according to the
Common Terminology Criteria for Adverse Events (CTCAE) version 5.0. Owing to the retrospective nature of the
study, we could not definitively determine whether ISRs were caused by the study drug.

Outcomes

Efficacy Endpoints

The primary endpoint was predefined as the proportion of patients with no vomiting during the long-delayed phase (days
6-7), based on prior evidence suggesting that emesis associated with platinum-based combination chemotherapy may
extend beyond day 5.%° The secondary endpoints were the proportions of patients with no vomiting during the acute
phase (day 1), delayed phase (days 2-5), and overall period (days 1-7), as well as those of patients with no nausea during
the acute phase (day 1), delayed phase (days 2-5), long-delayed phase (days 6—7), and overall period (days 1-7) and the
time to the first vomiting episode.

Safety Endpoints
Secondary (safety) endpoints were the incidence of ISR, constipation, and hiccups from days 1-7."

Statistical Analysis

Propensity Score Matching

Propensity scores were estimated using a logistic regression model to mitigate the effect of cofounders and enhance
comparability effects. Accordingly, 1:1 propensity score matching was used. Covariates included in the propensity score
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model were age, sex, history of alcohol consumption, prior chemotherapy, regimen, and administered doses of oxaliplatin
and irinotecan. Matching was performed using the nearest-neighbor method with a caliper width of 0.2 standard
deviations of the logit of the propensity score.

Comparative Analyses

Comparative analyses were conducted to evaluate the differences between the fosnetupitant and fosaprepitant groups.
Categorical variables, such as the no-vomiting rate and incidence of ISRs, were compared using Fisher’s exact test.
Continuous variables, including age, were analyzed using the Mann—Whitney U-test. For the primary binary outcome, the
risk difference between groups was calculated with corresponding 95% confidence intervals (Cls). The time to first
vomiting was assessed using Kaplan—Meier survival analysis and compared between the groups using the Log rank
test.'* Because of the small number of vomiting events, a Cox proportional-hazards model with Firth’s penalized
likelihood correction was applied to reduce small-sample bias and the potential overestimation of treatment effects. In
this model, the time to first vomiting was specified as the dependent variable and the treatment group (fosnetupitant vs.
fosaprepitant) as the independent variable. The hazard ratios (HRs) and 95% CIs were estimated accordingly.'” The
proportional-hazards assumption was not grossly violated upon graphical assessment. All statistical analyses were
performed using EZR (version 1.68), a graphical user interface for R designed for medical statistics.'® A two-sided
p-value <0.05 was considered statistically significant.

Results

Participant Selection

Following propensity score matching, 68 matched pairs (136 patients) were included in the analysis (Table 1). Baseline
characteristics, including age, sex, history of alcohol consumption, prior chemotherapy exposure, and administered doses
of oxaliplatin and irinotecan, were confirmed to be well-balanced between the two groups.

Efficacy: Incidence of No Vomiting and No Nausea

After matching, the incidence of no vomiting during the long-delayed phase (days 6—7) was significantly higher in the
fosnetupitant group (100%) than in the fosaprepitant group (91.2%) (p = 0.028), with a risk difference of 8.8% (95% ClI,
2.1% to 15.6%). Over the entire study period (days 1-7), the no-vomiting rate was significantly higher in the
fosnetupitant group than in the fosaprepitant group (95.6% vs. 83.8%, p = 0.045) (Table 2), corresponding to a risk
difference of 11.8% (95% CI, 1.7% to 21.8%). Although the acute no-nausea rate was lower in the fosaprepitant group
than in the fosnetupitant group, the long-delayed and overall no-nausea rates were higher in the fosaprepitant group;
however, none of these differences were significant (Table 3).

Table | Baseline Characteristics of the Study Participants

Variable Before Propensity Score Matching After Propensity Score Matching

Fosaprepitant Fosnetupitant SMD | Fosaprepitant Fosnetupitant SMD

(n=97) (n=93) (n=68) (n=68)
Age 67 [61-73] 69 [58-74] 0.099 | 68.0 [60-74] 66 [57-72] 0.013
Sex 0.102 0.029
Male 55 (56.7) 48 (51.6) 35 (51.5) 34 (50.0)
Female 42 (43.3) 45 (48.4) 33 (48.5) 34 (50.0)
Alcohol consumption 0.079 0.030
Yes 39 (40.2) 41 (44.1) 27 (39.7) 28 (41.2)

(Continued)
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Table 1 (Continued).

Variable Before Propensity Score Matching After Propensity Score Matching
Fosaprepitant Fosnetupitant SMD | Fosaprepitant Fosnetupitant SMD
(n=97) (n=93) (n=68) (n=68)
No 58 (59.8) 52 (55.9) 41 (60.3) 40 (58.8)
Oxaliplatin (mg/m?) 85 [68-85] 68 [60-85] 0.482 | 68 [66-85] 68.5 [65-85] 0.002
Irinotecan (mg/m?) 120 [105-150] 108 [101-120] 0462 | 120 [98-122] 115 [105-120] 0.037
Prior treatment 0.113 0.075
history
Yes 21 (21.6) 16 (17.2) 12 (17.6) 14 (20.6)
No 76 (78.4) 77 (82.8) 56 (82.4) 54 (79.4)
Smoking 0.112 0.059
Yes 45 (46.4) 38 (40.9) 31 (45.6) 29 (42.6)
No 52 (53.6) 55 (59.1) 37 (54.4) 40 (58.8)
Regimen 0.160 <0.001
mFOLFIRINOX 64 (66.0) 57 (61.3) 42 (61.8) 42 (61.8)
mFOLFOXIRI 22 (22.7) 22 (23.7) 18 (26.5) 18 (26.5)
mFOLFOXIRI+Bev 9(9.3) 11 (11.8) 7 (10.3) 7 (10.3)
mFOLFOXIRI+c-mab 1 (1.0) 0 (0.0) 0 (0.0) 0 (0.0
mFOLFOXIRI+p-mab 1 (1.0) 332 I (1.5) 1 (1.5)
Cancer type 0.160 0.174
Colorectal cancer 34 (35.1) 35 (37.6) 26 (38.2) 25 (36.8)
Pancreatic cancer 63 (64.9) 57 (61.3) 42 (61.8) 42 (61.8)
Other 0 (0.0 I (1.1) 0 (0.0) I (1.5)
Notes: Data are shown as the median [min-max] or n (%).
Abbreviations: Bev, bevacizumab; c-mab, cetuximab; p-mab, panitumumab; SMD, standardized mean difference.
Table 2 No-Vomiting Rate in the Fosnetupitant and Fosaprepitant Groups
Period Fosaprepitant (n=68) | Fosnetupitant (n=68) | p-value
Acute (day 1) 65 (95.6) 67 (98.5) 0.619
Delayed (days 2-5) 6l (89.7) 65 (95.6) 0.325
Long delayed (days 6-7) | 62 (91.2) 68 (100.0) 0.028
Overall (days 1-7) 57 (83.8) 65 (95.6) 0.045

Notes: The groups were compared using Fisher’s exact test. Data are shown as n (%).
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Table 3 No-Nausea Rate in the Fosnetupitant and Fosaprepitant Groups

Period Fosaprepitant (n=68) | Fosnetupitant (n=68) | p-value
Acute (day 1) 52 (76.5) 57 (83.8) 0.390
Delayed (days 2-5) 23 (33.8) 20 (29.4) 0.713
Long delayed (days 6-7) | 43 (63.2) 38 (55.9) 0.485
Overall (days 1-7) 22 (32.4) 18 (26.5) 0.573

Notes: The groups were compared using Fisher’s exact test. Data are shown as n (%).

Time to First Vomiting Episode

The time to the first vomiting episode was significantly longer in the fosnetupitant group than in the fosaprepitant
group (3/68 vs. 11/68, p = 0.045). In the Firth-corrected Cox model, the HR for vomiting in the fosnetupitant group
compared with that in the fosaprepitant group was 0.20 (95% CI, 0.05-0.56) (Figure 1). Because of the small number
of vomiting events, the median time to first vomiting could not be estimated in either group. During the 7-day
observation period, vomiting occurred in 4.4% and 16.2% of patients in the fosnetupitant and fosaprepitant groups,
respectively.

Safety Profile
In the safety evaluation, the incidence of ISRs was significantly lower in the fosnetupitant group than in the fosaprepitant
group (0.0% vs. 19.1%, p<0.001), corresponding to a risk difference of —19.1% (95% CI, —28.5% to —0.1%). All ISR

e
w
-------- Fosaprepitant group
=
=+ Fosnetupitant group
3
S HR (95%CT) 0.20 (0.05 to 0.56)
2 - Log-rank P=0.045
=
o
2
g
A &
....... +
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Sur 0 sEesssd :
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'
'
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'
: J
& 4 —
| [ | I ! | [ |
0 1 2 3 + 5 6 7

Days after treatment

Figure | Time to vomiting occurrence. Kaplan—Meier curves comparing the fosaprepitant and fosnetupitant groups. The hazard ratios (HRs) and 95% confidence intervals
(Cls) were estimated using a Firth penalized Cox proportional-hazards model, and the differences between the groups were assessed using the Log rank test. Numbers
below the plot indicate the cumulative number of vomiting events at each time point. The plus (+) symbols indicate censored observations (i.e., patients without events at
the last follow-up) in each group.
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Table 4 Incidence of Adverse Events in the Fosnetupitant and
Fosaprepitant Groups

Adverse event Fosaprepitant | Fosnetupitant | p-value
(n=68) (n=68)

Injection site reactions (%) | 13 (19.1) 0 (0.0) <0.001

Constipation (%) I (16.2) 10 (14.7) >0.99

Hiccups (%) 16 (23.5) 7 (10.3) 0.066

Notes: The groups were compared using Fisher’s exact test. Data are shown as n (%).

events were of grades 1 or 2, and no grade 3 or higher events were observed. The incidences of constipation and hiccups
were lower in the fosnetupitant group than in the fosaprepitant group; however, these differences were not significant
(Table 4).

Discussion

In this single-center, retrospective propensity score-matched study, we compared the antiemetic efficacy and safety of
fosnetupitant and fosaprepitant in patients receiving FOLFIRINOX or FOLFOXIRI regimens. Although these regimens
are generally classified as MEC, they are frequently associated with a high emetogenic risk.> ® Consequently, incon-
sistencies in MEC/HEC classification have been reported, with differing recommendations among the ASCO, NCCN,
JSCO, and MASCC/ESMO guidelines.'” Our findings demonstrated that fosnetupitant was associated with a lower
incidence of delayed vomiting (particularly in the long-delayed phase [days 6—7]) and ISRs, compared with fosaprepitant.
Collectively, these results suggest that fosnetupitant may offer improved control of vomiting during the long-delayed and
overall phases, with a potentially more favorable safety profile in the context of FOLFIRINOX or FOLFOXIRI
treatment.

Both fosnetupitant and fosaprepitant exert antiemetic effects via inhibition of NK1 receptors, mediated by substance
P. The observed differences in long-delayed efficacy may be partly attributable to pharmacokinetic differences between
their active metabolites. Aprepitant, the active metabolite of fosaprepitant, has a half-life of approximately 14 hours,
whereas netupitant, the active metabolite of fosnetupitant, has a substantially longer half-life of approximately 70
hours.”'®2° This prolonged exposure may contribute to sustained antiemetic effects in multi-day emetogenic regimens,
such as FOLFIRINOX and FOLFOXIRI. Nevertheless, given the observational design of this study, alternative
explanations—including temporal changes in clinical practice patterns and documentation—cannot be excluded. No
significant difference in the nausea incidence was observed between the two groups, whereas vomiting was significantly
lower with the use of fosnetupitant. This finding is consistent with the known pharmacologic profile of NK1-RAs, which
tend to exert stronger effects on vomiting than on nausea.?' >

In this study, all patients received palonosetron at the approved Japanese dose of 0.75 mg, consistent with standard
clinical practice.'*** Although the recommended dose in international guidelines is 0.25 mg, similar efficacy between the
two doses has been reported.”

The sustained suppression of vomiting by fosnetupitant observed in the long-delayed phase in this study is consistent
with the findings of previous studies on cisplatin-based HEC regimens.®**' Triplet antiemetic prophylaxis with a 5-HT;
RA, dexamethasone, and an NK1-RA is beneficial in cisplatin-based HEC or FOLFIRINOX contexts. For instance,
Hishida-Sadaka et al” reported that triple antiemetic therapy was effective in reducing delayed-phase CINV in patients
undergoing FOLFIRINOX for pancreatic cancer, although they did not directly compare the NK1-RA types Additionally,
Inano et al® and Inui et al” demonstrated the association between lower delayed-phase CINV and fosnetupitant compared
with fosaprepitant or aprepitant in cisplatin-based chemotherapy Our findings build upon those observations by
demonstrating that fosnetupitant may also provide enhanced protection in oxaliplatin-irinotecan combination regimens,
especially in the long-delayed phase, which is typically underrepresented in conventional CINV trials that are focused
only on to the first 120 hours after chemotherapy.”®
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From a safety perspective, ISRs occurred more frequently in the fosaprepitant group than those in the fosnetupitant
group in this study, a trend also reported previously.?” Although oral NKI-RAs may avoid concerns about ISRs,
intravenous administration offers notable clinical advantages, given that other antiemetics are administered intravenously
simultaneously and that CINV may compromise oral intake.?®>° Investigating optimal prophylactic antiemetic strategies
for FOLFOXIRI and FOLFIRINOX regimens is important, as primary prophylaxis may be effective against refractory
and anticipatory CINV, and it may also affect the maintenance of the chemotherapy dose intensity in patients with
gastrointestinal cancers.>'~>

Our findings have clinically significant implications, as they demonstrate the comparative efficacy of fosnetupitant
versus fosaprepitant in the context of FOLFOXIRI or FOLFIRINOX regimens via propensity score matching, thereby
addressing a critical gap in the current antiemetic literature. However, they should be interpreted in light of some study
limitations. First, its retrospective nature potentially introduced biases owing to documentation variability and the
reliance on clinician-recorded CINV events. Second, although propensity score matching balanced the observed con-
founders, unmeasured variables, including psychological distress or dietary factors, might still have affected the out-
comes. Third, nausea, being inherently subjective, was not quantitatively assessed using validated patient-reported
outcome measures, which limits the interpretability of nausea-related endpoints. In addition, because rescue antiemetic
use was not systematically captured, complete responses (defined as no emesis and no rescue medication use) could not
be evaluated. Therefore, the present findings cannot be directly compared with those of randomized controlled trials in
which a complete response was the primary endpoint. Furthermore, the single-center, retrospective design of the study
may limit the generalizability of the findings, as institutional treatment protocols, documentation quality, and patient
characteristics may differ across centers. Therefore, prospective, multicenter studies are needed to confirm the reprodu-
cibility of these findings and enhance their generalizability across diverse clinical settings. Fourth, the number of
vomiting events was limited, which may have reduced statistical power. Although a Firth-corrected Cox proportional-
hazards model was applied to mitigate small-sample bias, the limited number of events warrants cautious interpretation
of the stability and precision of the HR estimates. Fifth, the propensity score model did not incorporate several potential
confounders related to CINV, including a history of motion sickness, prior CINV, baseline anxiety, opioid use, baseline
constipation, access to rescue antiemetics, performance status, and kidney and liver function. Sixth, because fosnetupitant
was introduced later in the study period, temporal changes in supportive care practices or antiemetic management
strategies may have influenced the observed differences. Therefore, the present findings could not establish causality, and
the observed differences may partly reflect temporal changes in supportive care practices or documentation patterns
rather than intrinsic differences between the two NK1-RAs. In addition, secondary endpoints were not adjusted for
multiplicity and should therefore be interpreted as exploratory. The findings from the secondary analyses require
confirmation in adequately powered prospective studies.

Conclusion

Fosnetupitant was associated with a lower incidence of long-delayed vomiting and fewer ISRs, compared with
fosaprepitant, in patients receiving FOLFIRINOX or FOLFOXIRI regimens. Given its pharmacologic profile and clinical
benefits, fosnetupitant is a promising NK1-RA in FOLFIRINOX or FOLFOXIRI regimens. The findings of this study
support the optimization of antiemetic prophylaxis in such regimens. Nausea and rescue medication use are difficult to
accurately capture in retrospective studies. Therefore, prospective studies in which patient diaries or the patient-reported
outcomes version of the CTCAE, with a complete response as the endpoint, are used are warranted to validate these
findings and guide future antiemetic strategies.
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