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Purpose: Postoperative nausea and vomiting (PONV) is a frequent complication after video-assisted thoracoscopic lung resection,
particularly in patients at moderate to high risk, and substantially hinders recovery. Fosaprepitant, a neurokinin-1 (NK-1) receptor
antagonist, is approved for PONV prevention; however, its efficacy in video-assisted thoracoscopic lung resection remains uncertain.
This randomized trial evaluated the efficacy of fosaprepitant versus ondansetron in preventing PONV in high-risk patients undergoing
video-assisted thoracoscopic lung resection.

Patients and Methods: In this prospective, double-blind, randomized controlled clinical trial, 233 adults aged 18-70 years
undergoing elective video-assisted thoracoscopic lung resection with an Apfel score > 2 were randomized 1:1 to receive intravenous
fosaprepitant 150 mg or ondansetron 8 mg, each combined with dexamethasone 5 mg. The primary outcome was the incidence of
PONV at 24 hours postoperatively. Secondary outcomes included the incidence and severity of PONV at 6, 12, and 48 hours
postoperatively, the use of rescue antiemetics, adverse events, and recovery outcomes.

Results: The 24-hour incidence of PONV was 31.0% [36] in the fosaprepitant group and 41.0% [48] in the ondansetron group (OR,
0.76; 95% CI, 0.53 to 1.07; P=0.112). Fosaprepitant significantly reduced PONV at 48 hours (10.3% [12] vs 20.5% [24]; OR, 0.51;
95% CI, 0.27 to 0.96; P=0.032), as well as vomiting at 24 hours (8.6% [10] vs 21.4% [25]; OR, 0.40; 95% CI, 0.20 to 0.80; P=0.006)
and 48 hours (0% [0] vs 5.1% [6]; OR, 0.07; 95% CI, 0.00 to 1.32; P=0.040).

Conclusion: Fosaprepitant was superior to ondansetron in preventing early postoperative vomiting and delayed-phase PONYV, and it
represents an effective antiemetic strategy for high-risk thoracic surgical patients.

Trial Number and Registry Url: Registration number, NCT05881486; https://clinicaltrials.gov.

Keywords: neurokinin-1 receptor antagonist, 5-HT3 receptor antagonist, antiemetic prophylaxis, dexamethasone, video-assisted
thoracoscopic surgery

Introduction

Postoperative nausea and vomiting (PONV) is among the most frequent and distressing complications following general
anesthesia, affecting approximately 30% of surgical patients and up to 80% of those at high risk."> The incidence of
PONV after video-assisted thoracoscopic lung resection is high and may reach 68.4%-73.7%.> A high incidence of
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PONV delays oral intake and mobilisation, increases the risk of regurgitation and aspiration.>*> Regurgitation and
aspiration caused by PONV aggravate patient discomfort may also lead to aspiration pneumonitis, increasing the risk of
postoperative pulmonary complications (PPCs).%’

Numerous strategies have been explored to prevent and treat PONV after thoracic procedures, particularly in
moderate and high risk patients.® Currently, a combination of a 5-hydroxytryptamine type 3 (5-HT3) receptor antagonist,
such as ondansetron, combined with dexamethasone for PONV prophylaxis, is recommended by clinical guidelines.*’
However, this regimen remains suboptimal in patients at moderate to high risk, largely due to the short elimination half-
life of ondansetron (3—5 h), which limits its coverage during the prolonged postoperative risk period."'°"'? Consequently,
long-acting antiemetics targeting alternative mechanisms are of growing clinical interest.

Fosaprepitant, a long-acting neurokinin-1 (NK-1) receptor antagonist and prodrug of aprepitant, has shown efficacy in
preventing chemotherapy-induced nausea and vomiting and PONV.”'?7'¢ A retrospective analysis reported that fosapre-
pitant significantly reduced vomiting compared with ondansetron at 0—48 hours after surgery in patients at moderate to
high risk of PONV.'” Notably, no significant differences were observed in nausea scores, rescue antiemetic use, or
complete response rates between the fosaprepitant and ondansetron groups within 48 hours after surgery.'” Similar results
were reported among patients undergoing lower-limb surgery.'® Interestingly, different results have been reported in
neurosurgery patients; fosaprepitant reduced the incidence of vomiting, and also increased the complete response rate
during the 24 and 48 hours after craniotomy.'® These findings confirm the antiemetic efficacy of fosaprepitant, high-
lighting the heterogeneity of surgical populations studied.

To our knowledge, the antiemetic effect of fosaprepitant in video-assisted thoracoscopic lung resection has not been
explored previously. Thoracic procedures are characterized by one-lung ventilation, high opioid consumption, and
dynamic intrathoracic pressure changes, which may modify both the incidence and mechanisms of PONV and its
association with PPCs.?° Based on the above considerations, we conducted a randomized, double-blind clinical trial to
evaluate the efficacy of fosaprepitant versus ondansetron, each combined with dexamethasone, for preventing PONV in
patients undergoing elective video-assisted thoracoscopic lung resection who were identified as being at moderate to high
risk according to the Apfel score. Secondary outcomes included PPCs, postoperative quality of life, and drug-related
adverse events.

Materials and Methods

Study Design

This study is a prospective, single-center, randomized, double-blind, controlled clinical trial conducted at Qilu Hospital of
Shandong University from October 2023 to March 2025 (See Supplementary Material 1, which provides the full study
protocol). The study protocol was approved by the Institutional Review Board of Qilu Hospital, Shandong University, Jinan,
Shandong, China, on November 28, 2022 (the Chairperson: Xiaoyang Chen, approval number: KYLL-202210-072-1). The
trial was prospectively registered at clinicaltrials.gov (registration number: NCT05881486). The trial adheres to the
Consolidated Standards of Reporting Trials (CONSORT) guidelines.”’

Ethics

All participants provided written informed consent. This study was conducted in accordance with the latest clinical trial
guidelines. The first patient was registered on October 7, 2023, and the last was followed up on December 9, 2024.

Participants

Patients scheduled for elective video-assisted thoracoscopic lung resection were eligible for inclusion. Inclusion criteria
included: age 1870 years, ASA physical status I-III, expected postoperative hospital stay>24 hours, and moderate to
high risk of PONV. The risk of PONV was assessed using a simplified Apfel score. Patients with an Apfel score of 2 or
higher were classified as moderate to high risk and were eligible for inclusion. Exclusion criteria included: nausea or
vomiting within 24 hours prior to surgery; use of antiemetic medications, steroids, or psychotropic drugs within 24 hours
prior to surgery; cognitive impairment; severe hepatic or renal dysfunction; morbid obesity (BMI>35 kg m 2); known
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allergy to fosaprepitant, ondansetron, or dexamethasone; pregnancy or breastfeeding. All participants were recruited by
trained research personnel from the thoracic surgery ward. Participants could withdraw at any time. Smoking status was
collected from patient medical records and self-reports. “History of smoking” was defined as current or former regular
cigarette use, and the cumulative smoking amount (pack-years) was not considered.

Randomization and Blinding

Eligible patients who signed informed consent were randomized in a 1:1 ratio. Randomization was performed using
a computer-generated simple block randomization sequence with block sizes of 2 or 4. The randomization process was
conducted by an independent researcher, without the use of stratification factors. To maintain blinding, all study
medications (fosaprepitant 150 mg, ondansetron 8 mg, or 0.9% saline) were prepared by anesthesia assistants who
were not involved in the study or patient care. The drugs were placed in identical 100 mL 0.9% saline infusion bags. The
prepared drug bags were placed in opaque, sequentially numbered envelopes labeled “antiemetic medication” and handed
to the anesthesiologists by the anesthesia assistants. All study personnel, including anesthesiologists, outcome assessors,
clinical staff administering rescue antiemetics, statisticians, and participants, were blinded to treatment allocation.

Anesthesia and Interventions

All patients received general anesthesia with thoracic paravertebral nerve block. No thoracic epidural anesthesia was
used. Each patient was administered 5 mg of dexamethasone (Qilu Pharmaceutical Co., Ltd., China) intravenously at the
time of anesthesia induction. Patients in the fosaprepitant group received 150 mg of fosaprepitant (Qilu Pharmaceutical
Co., Ltd., China) intravenously 30 minutes prior to surgery, while patients in the ondansetron group received 8 mg of
ondansetron (Qilu Pharmaceutical Co., Ltd., China) intravenously 30 minutes prior to the end of surgery. The timing of
administration was determined based on pharmacokinetic profiles and previous clinical evidence in PONV research.’**
To maintain blinding, patients in the fosaprepitant group received 100 mL of 0.9% saline 30 minutes before the end of
surgery, and patients in the ondansetron group received 100 mL of 0.9% saline 30 minutes before surgery (See
Supplementary Material 2 for further details regarding interventions).

Surgical Procedures

All participants underwent elective video-assisted thoracoscopic surgery (VATS) for lung resection. Procedures included
lobectomy, segmentectomy, or wedge resection. No pneumonectomies were performed. Surgical technique and perio-
perative management were standardized across patients to minimize variability in PONV risk.

Postoperative Analgesia

Postoperative analgesia was standardized for all patients. Intravenous patient-controlled analgesia (PCA) with sufentanil
(2 ug kg ") was used, consisting of a loading dose of 0.1 pg kg™' at the end of surgery, a background infusion of 2 mL
h™', and patient-controlled bolus doses of 0.5 mL with a lockout interval of 15 minutes. In addition, flurbiprofen axetil
50 mg was administered intravenously every 12 hours. Additional analgesics were provided as needed upon patient
request, except in cases of contraindications. The analgesic regimen was identical across both study groups to minimize
confounding effects on PONV.

Study Visits and Assessment Procedures

Baseline demographic and clinical data were collected prior to enrollment. Postoperative assessments were conducted by
trained personnel at 6, 12, 24, and 48 hours, including the occurrence of nausea and vomiting, the number of rescue
antiemetic doses, and supplementary records from patient diaries. Additionally, drug-related adverse events, hospital stay
duration, and other secondary outcomes were recorded. To comprehensively evaluate the severity of PONV, both a Visual
Analog Scale (VAS) and the Rhodes Index of Nausea, Vomiting, and Retching (INVR) were employed.”> *° Rescue
antiemetics were administered according to predefined criteria, including patient request or the occurrence of moderate-to
-severe nausea or vomiting, and were applied uniformly across both groups, independent of treatment allocation.
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Primary and Secondary Outcomes
The primary endpoint of this study was the incidence of PONV at 24 hours after surgery, defined as the occurrence of
nausea, vomiting, or the use of rescue antiemetic medication during the 12—24-hour postoperative period.

While secondary endpoints encompassed several outcomes, including: the incidence of PONV at 6, 12, and 48 hours
postoperatively (defined as nausea, vomiting, or rescue antiemetic use during the 0—6-hour, 6—12-hour, and 24—48-hour
intervals, respectively); the severity of PONV at 6, 12, 24, and 48 hours after surgery; the individual incidence rates and
severity scores for both nausea and vomiting at each timepoint;*° the maximum VAS score for PONV within 48 hours
postoperatively; the proportion of patients requiring rescue antiemetic medication at each timepoint and cumulatively
within 48 hours; the incidence of postoperative adverse events, including headache, dizziness, constipation, pulmonary
complications, and surgical complications;*”** fasting blood glucose level measured on postoperative day 2; post-
operative sleep quality assessed via the Richards-Campbell Sleep Questionnaire (RCSQ);*° quality of recovery at
24 hours postoperatively evaluated using the Quality of Recovery-15 (QoR-15) questionnaire;>* and postoperative
ambulation distance, duration of hospital stay, and time to chest drain removal as recorded by investigators.

Sample Size

Sample size calculation was based on the anticipated incidence of postoperative vomiting (POV) within 24 hours. Previous trials
in adult surgical patients receiving ondansetron prophylaxis reported 24-hour POV incidences of approximately 15-27%.>"
Given that our study population comprised patients at moderate-to-high risk of PONV, for whom the incidence of POV is

expected to be higher,34’35

we selected an intermediate value within this range and assumed a 22% 24-hour POV incidence in the
ondansetron group. This assumption is consistent with a trial involving patients undergoing thoracoscopic lung resection, in
which the incidence of postoperative vomiting in the ondansetron-based prophylaxis group was 23.3%.%° Fosaprepitant has
demonstrated high antiemetic efficacy in chemotherapy-induced nausea and vomiting, with complete response rates up to
93%.>7® Furthermore, in moderate-to-high PONV-risk surgical patients, it significantly reduced POV compared with ondanse-
tron (2% vs 17-28%).'” Based on these data, we assumed a 7% 24-hour POV incidence in the fosaprepitant group. Using PASS
software (version 15.0; NCSS, Kaysville, UT, USA), with a two-sided o of 0.05 and 90% power, we calculated that 111 patients

per group were required. Accounting for a potential 5% dropout, 117 patients were planned per group.

Statistical Analysis

Continuous variables were reported as mean+SD or median [IQR], as appropriate; categorical variables were reported as
counts and percentages. Normality of continuous variables was assessed using the Shapiro—Wilk test, and homogeneity
of variance was assessed using Levene’s test. Variables were considered normally distributed if the Shapiro—Wilk test
yielded P>0.05, and variances were considered equal if Levene’s test yielded P>0.05. Between-group differences were
assessed using independent-samples t-tests for normally distributed variables with equal variances (reported as mean
difference with 95% CI) and Mann—Whitney U-tests for non-normally distributed variables or variables that violated
variance homogeneity (reported as median difference with 95% CI using the Hodges—Lehmann estimator). Categorical
variables were compared using the y-test or Fisher’s exact test, with effect sizes reported as odds ratios (OR) and 95%
CI. For outcomes with zero events in one group, the Haldane—Anscombe continuity correction was applied for OR
estimation. Binary logistic regression was used to evaluate predictors of PONV. Univariate analysis was performed for
outcomes at 24 and 48 hours. Due to sparse data, sex, smoking, and alcohol use were excluded from regression models.
Variables with P<0.20 in univariate analysis and key baseline covariates (age, BMI, hypertension) were included in
multivariable models.>® All analysis were performed using SPSS version 25.0 (IBM Corp., Armonk, NY, USA), and
a two-sided P-value<0.05 was considered statistically significant. Adjusted OR and 95% CI were reported.

Results

Baseline Characteristics
From October 7, 2023, to March 9, 2025, a total of 428 patients scheduled for video-assisted thoracoscopic lung resection
were screened. Among them, 195 patients were excluded: 167 did not meet the inclusion criteria, and 28 declined to
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participate. One patient initially eligible withdrew consent prior to randomization. Ultimately, 233 patients provided
written informed consent and were randomly assigned in a 1:1 ratio to receive either fosaprepitant (n=116) or
ondansetron (n=117) (Figure 1). Baseline characteristics were comparable between the two groups (Table 1), and the
achieved sample size retained sufficient statistical power for the primary outcome. In our cohort, most patients had no
history of smoking. The high proportion of non-smokers resulted from the Apfel risk score>2 inclusion criterion. Female

non-smokers were enrolled, while many male smokers did not meet the score threshold.

Primary Outcome

The incidence of PONV at 24 hours postoperatively did not differ significantly between the fosaprepitant and ondanse-
tron groups. Specifically, 36 patients (31.0%) in the fosaprepitant group experienced PONV compared to 48 patients
(41.0%) in the ondansetron group, yielding an OR of 0.76 (95% CI, 0.53 to 1.07; P=0.112) (Figure 2A).

Secondary Outcomes
Time Course of PONV

PONYV incidence was comparable between groups at 6 and 12 hours postoperatively. At 48 hours, the fosaprepitant group
exhibited a significantly lower PONV incidence compared with the ondansetron group (10.3% [12] vs 20.5% [24]; OR,
0.51; 95% CI, 0.27 to 0.96; P=0.032) (Figure 2A).

[ Enrolment ] Assessed for eligibility
| Excluded (n=194)
Withdrawn consent prior | Not meeting inclusion criteria (n=167)
to randomization Declined to participate (n=27)
(n=1) -—

\4

Randomized (n=233)

T

. [ Allocation ] 1
Allocated _to fosaprepitant (n=116_) Allocated to ondansetron (n=117)
Received allocated intervention (n=116) Received allocated intervention (n=117)
Did not receive allocated intervention (n=0) Did not receive allocated intervention (n=0)

| [ Folow-up | 1

Discontinued intervention (n=0) Discontinued intervention (n=0)
Lost to follow-up for primary outcome (n=0) Lost to follow-up for primary outcome (n=0)
l [ Analysis ] 1
Analyzed for primary outcome (n=116) Analyzed for primary outcome (n=117)

Figure | Flow chart of study design.
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Table | Baseline Characteristics of Patients in the Fosaprepitant and Ondansetron Groups

Variable Fosaprepitant Group (n=116) | Ondansetron Group (n=117)
Age, y 56.0 [49.0 to 61.0] 55.0 [49.0 to 61.5]
Sex
Female 109 (94.0) 114 (97.4)
Male 7 (6.0) 3 (2.6)
BMI, kg m 2 24.1 [22.1 to 26.5] 23.7 [21.8 to 26.3]
ASA classification
| 3 (2.6) 4 (34)
Il 113 (97.4) 113 (96.6)
Apfel score
2 3 (2.6) 543)
3 83 (71.6) 8l (69.2)
4 30 (25.9) 31 (26.5)
History of smoking 2 (1.7) 0 (0)
History of alcohol consumption 1 (0.9) 0 (0)
History of PONV 36 (31.0) 31 (26.5)
Medical history
Hypertension 23 (19.8) 21 (17.9)
Diabetes 9 (7.8) 9(7.7)
Waiting time before surgery, d 3 [2to 4] 3[2to 4]
History of neoadjuvant chemotherapy | | (0.9) 1 (0.9)
Preoperative lung function
FEV:FVC, % 79.1 [75.4 to 82.4] 79.2 [75.3 to 82.4]
MWV, L min' 96.5+21.0 96.7+20.6
KPS scale
0 64 (55.2) 68 (58.1)
| 52 (44.8) 49 (41.9)

Notes: Data are presented as mean+SD, median [IQR] or n (%).
Abbreviations: ASA, American society of anesthesiologists; PONV, Postoperative nausea and vomiting; FEV,:FVC, Ratio of forced
expiratory volume in the first second to forced vital capacity; MVV, Maximal voluntary ventilation; KPS, Karnofsky performance status.

Rescue Antiemetic Use

During the first 6 hours postoperatively, the rescue antiemetics were required more frequently in the fosaprepitant group
than in the ondansetron group (8.6% [10] vs 1.7% [2]; OR, 5.04; 95% CI, 1.13 to 22.52; P=0.017). Over the entire 48-
hour postoperative period, the cumulative incidence of rescue antiemetic use was comparable between the groups (23.3%
[27] vs 23.9% [28]; OR, 0.97; 95% CI, 0.61 to 1.54; P=0.906) (Figure 2B).

Nausea and Vomiting Separately

To comprehensively evaluate the character of PONV, nausea and vomiting were recorded separately. At 24 hours, nausea
incidence did not differ significantly between groups (31.0% [36] vs 41.0% [48]; OR, 0.76; 95% CI, 0.53 to 1.07;
P=0.112) (Figure 2C), whereas vomiting was less frequent in the fosaprepitant group (8.6% [10] vs 21.4% [25]; OR,
0.40; 95% CI, 0.20 to 0.80; P=0.006) (Figure 2D). At 48 hours, both nausea (10.3% [12] vs 20.5% [24]; OR, 0.50; 95%
CI, 0.27 to 0.96; P=0.032) and vomiting (0.0% [0] vs 5.1% [6]; OR, 0.07; 95% CI, 0.00 to 1.32; P=0.040) were lower in
the fosaprepitant group, contributes to the overall reduction in PONV incidence.

PONV Severity

VAS scores revealed the proportion of patients experiencing moderate-to-severe PONV (VAS>5) was significantly lower
in the fosaprepitant group than in the ondansetron group at both 24 hours (7.8% [9] vs 22.2% [26]; P=0.013) and
48 hours (0.0% [0] vs 5.2% [6]; P=0.029) (Figure 3A). Similarly, stratified analysis of the Rhodes INVR scores
demonstrated a lower proportion of moderate-to-severe PONV in the fosaprepitant group at 24 hours (13.8% [16] vs
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Figure 2 Effects of Fosaprepitant and Ondansetron on Postoperative Nausea, Vomiting, and Rescue Medication Use. (A) Incidence of postoperative nausea and vomiting
(PONV) at 6, 12, 24, and 48 hours postoperatively. (B) Incidence of rescue antiemetic use at corresponding time points. (C) Incidence of nausea alone. (D) Incidence of
vomiting alone. Data are presented as percentages. Patients in the fosaprepitant group (F) exhibited significantly lower rates of vomiting and overall PONV at 24 and
48 hours compared with the ondansetron group (O). Notably, rescue antiemetic use was higher in the fosaprepitant group at 6 hours, but cumulative differences were not
significant. *P<0.05, **P<0.0| for between-group comparisons using y-test or Fisher exact test where appropriate. F indicates fosaprepitant; O, ondansetron.

24.8% [29]; P=0.075) and 48 hours (2.6% [3] vs 6.0% [7]; P=0.278) (Figure 3B). The Rhodes INVR score—based
analysis did not reach statistical significance, the observed trend consistently favored fosaprepitant.

At all postoperative time points (6, 12, 24, and 48 hours), the distribution of nausea severity grades was comparable
between the fosaprepitant and ondansetron groups, with no statistically significant differences observed (Figure 3C). This trial
demonstrated a significant difference in the severity of vomiting grading observed at both 24 hours (P=0.012) and 48 hours
(P=0.029) postoperatively between the two groups (Figure 3D). No vomiting events occurred in the fosaprepitant group at
48 hours postoperatively; the Haldane-Anscombe continuity correction was applied to ensure the stability of the OR estimate.

Finally, the maximum 48-hour PONV scores (VAS) were higher in the ondansetron group, with moderate and severe
PONYV occurring in 26.5% [31] and 2.6% [3] of patients, compared with 12.9% [15] and 0% [0] in the fosaprepitant
group (P=0.011) (Figure 4).

Logistic Regression Analysis of Risk Factors for PONV

To identify predictors of PONYV, binary logistic regression was performed. For 24-hour PONV, univariate analysis
revealed no significant risk factors (all P>0.10). The multivariable model, which included variables with P<0.20 from
univariate analysis and key covariates (age, BMI, hypertension), also identified no significant predictors. Although the
fosaprepitant group had a lower risk of 24-hour PONYV, this was not statistically significant (adjusted OR, 0.66; 95% ClI,
0.39 to 1.14; P=0.139) (Table 2).

For 48-hour PONV, univariate logistic regression identified antiemetic regimen (OR, 0.45; 95% CI, 0.21 to 0.94;
P=0.035), FEV:FVC ratio (OR, 0.95; 95% CI, 0.90 to 1.00; P=0.055) and MVV (OR, 0.99; 95% CI, 0.97 to 1.01;
P=0.155) as potential predictors. Multivariable logistic regression confirmed that antiemetic regimen was an independent
predictor, with the fosaprepitant group showing a significantly lower risk of PONV compared with the ondansetron group
(adjusted OR, 0.44; 95% CI, 0.20 to 0.93; P=0.033) (Table 3).
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Figure 4 Distribution of worst PONV severity within 48 hours based on VAS score. Radar chart depicting the distribution of the most severe postoperative nausea and
vomiting (PONV) scores within 48 hours after surgery, assessed using a visual analog scale (VAS). Severity was categorized as None (0), Mild (1-4), Moderate (5-6), and
Severe (7-10). The chart compares the proportion of patients in each category between the fosaprepitant group (n=116) and the ondansetron group (n=117). A greater
proportion of patients in the fosaprepitant group reported no PONYV, while fewer experienced moderate to severe symptoms. *P<0.05 for the overall between-group
comparison of PONYV severity distribution (P=0.011).
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Table 2 Logistic Regression Analysis of Risk Factors for PONV Within 24 hours

Variables Univariate Analysis Multivariate Analysis

OR(95%Cl) | PValue | OR (95%Cl) | P Value

Age (y) 1.00 (0.97 to 1.02) 0.858 1.00 (0.98 to 1.03) 0.776
BMI (kg m 2) 0.99 (0.91 to 1.08) 0.787 0.99 (0.91 to 1.08) 0.884
Hypertension 1.44 (0.70 to 2.92) 0.320 1.54 (0.72 to 3.30) 0.264
Diabetes 0.68 (0.26 to 1.80) 0.442
FEV:FVC (%) 0.98 (0.94 to 1.02) 0.390
MWV (L min ") 1.01 (1.00 to 1.02) | 0.207
KPS scale 0.89 (0.52 to 1.52) 0.662
Surgical time (min) 1.00 (0.99 to 1.00) 0.322

Anaesthesia time (min) | 0.99 (0.99 to 1.00) | 0.141 0.99 (0.99 to 1.00) 0.130
Recovery time (min) 0.99 (0.97 to 1.01) 0.458
Fosaprepitant group 0.65 (0.38 to I.11) 0.113 0.66 (0.39 to 1.14) 0.139

Notes: Data are presented as OR (95% CI). Bold P-values in univariate analysis indicate variables with
P<0.20, which were included in the multivariable model.

Abbreviations: PONV, Postoperative nausea and vomiting; FEV,:FVC, Ratio of forced expiratory volume in the
first second to forced vital capacity; MVV, Maximal voluntary ventilation; KPS, Karnofsky performance status.

Table 3 Logistic Regression Analysis of Risk Factors for PONV Within 48 hours

Variables Univariate Analysis Multivariate Analysis

OR (95% CI) P Value OR (95% CI) P Value

Age (y) 1.01 (0.98 to 1.05) 0.435 0.99 (0.95 to 1.04) 0.766
BMI (kg m ?) 0.95 (0.85 to 1.07) 0.395 0.95 (0.84 to 1.07) 0.364
Hypertension 0.78 (0.33 to 1.86) 0.579 0.74 (0.29 to 1.91) 0.538
Diabetes 0.61 (0.19 to 1.98) 0412
FEV:FVC (%) 0.95 (0.90 to 1.00) | 0.055 | 0.96 (0.90 to 1.01) 0.135
MWV (L min ") 0.99 (0.97 to 1.01) | 0.155 | 0.99 (0.97 to 1.01) 0.328
KPS scale 0.95 (0.46 to 1.94) 0.885
Surgical time (min) 1.00 (0.99 to 1.01) 0.926

Anaesthesia time (min) | 1.00 (0.99 to 1.0l) 0.977
Recovery time (min) 0.99 (0.96 to 1.02) 0.357
Fosaprepitant group 0.45 (0.21 to 0.94) 0.035 0.44 (0.20 to 0.93) | 0.033*

Notes: Data are presented as OR (95% CI). Bold P-values in univariate analysis indicate variables with
P<0.20, which were included in the multivariable model. P<0.05 was considered statistically significant; *
denotes P<0.05 in multivariate analysis.

Abbreviations: PONYV, Postoperative nausea and vomiting; FEV:FVC, Ratio of forced expiratory volume in the
first second to forced vital capacity; MVV, Maximal voluntary ventilation; KPS, Karnofsky performance status.

Postoperative Complications, Adverse Events, and Recovery Outcomes

In this study, there was no significant difference in the overall incidence of PPCs between the fosaprepitant and
ondansetron groups (50.9% [59] vs 53.8% [63]; OR, 0.95; 95% CI, 0.74 to 1.21; P=0.648). The incidence of common
adverse events such as headache, dizziness, and constipation, as well as other postoperative complications, was
comparable between the two groups. No additional adverse reactions were attributed to fosaprepitant, supporting its
favorable safety profile. Furthermore, no significant differences were observed between the two groups in terms of
postoperative length of hospital stay or time to chest tube removal. Regarding other postoperative indicators, fasting
blood glucose levels on the morning of postoperative day 1 were significantly higher in the fosaprepitant group compared
to the ondansetron group (median [IQR], 7.0 [6.2 to 8.0] vs 6.3 [5.7 to 7.7]; MD, 0.50; 95% CI, 0.10 to 0.80; P=0.011),
though the clinical significance of this finding remains to be elucidated. At 48 hours postoperatively, sleep quality was
significantly better in the fosaprepitant group (median [IQR], 156.5 [142.8 to 173.8] vs 150.0 [130.0 to 165.0]; MD, 10.0;
95% CI, 0.00 to 15.00; P=0.017), while no significant difference was observed at 24 hours (Table 4).
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Table 4 Comparison of Postoperative Adverse Effects and Recovery Outcomes Between Fosaprepitant and Ondansetron Groups

Variables Fosaprepitant Group | Ondansetron Group Estimated Effect P Value
(n=116) (n=117) (95% CI)
Headache
6h 1 (0.9) 6 (5.1) OR: 0.17 (0.02 to 1.38) 0.128
12 h 2(1.7) 4 (34) OR: 0.50 (0.09 to 2.70) 0.687
24 h 5(4.3) 10 (8.5) OR: 0.50 (0.18 to 1.43) 0.188
48 h 7 (6.0) 12 (10.3) OR: 0.59 (0.24 to 1.44) 0.239
Dizziness
6h 10 (8.6) 10 (8.5) OR: 1.01 (0.44 to 2.33) 0.984
12 h 17 (14.7) 17 (14.5) OR: 1.01 (0.54 to 1.88) 0.978
24 h 36 (31.0) 38 (32.5) OR: 0.96 (0.66 to 1.39) 0813
48 h 18 (15.5) 11 (9.4) OR: 1.65 (0.82 to 3.34) 0.157
Constipation at 48h postoperatively 1 (0.9) 2 (1.7) OR: 0.50 (0.05 to 5.49) >0.99
Pulmonary complications 59 (50.9) 63 (53.8) OR: 0.95 (0.74 to 1.21) 0.648
Surgical complications 31 (26.7) 26 (22.2) OR: 1.20 (0.76 to 1.89) 0.424
First flatus
24 h 78 (67.2) 71 (60.7) OR: I.11 (091 to 1.34) 0.297
48 h 109 (94.0) 115 (98.3) OR: 0.96 (0.91 to 1.01) 0.170
Bowel movements
24 h 0 (0.0 2 (1.7) N/A 0.481
48 h 18 (15.5) 17 (14.5) OR: 1.07 (0.58 to 1.97) 0.833
Ambulation distance at 24h postoperatively
<20m 38 (32.8) 41 (35) N/A 0.733
>20m and <50m 74 (63.8) 74 (63.2)
>50m and <100m 4 (34 2 (1.7)
>100m 0 (0.0 0 (0.0)
Ambulation distance at 48h postoperatively
<20m 2(1.7) 1 (0.9) N/A 0.707
>20m and <50m 15 (12.9) 17 (14.5)
>50m and <100m 92 (79.3) 95 (81.2)
>100m 7 (6.0) 4(34)
Fasting blood glucose on postoperative day 2, mmol L™ | 7.0 [6.2 to 8.0] 6.3 [5.7t07.7] MD: 0.50 (0.10 to 0.80) 0.011*
RCSQ sleep quality assessment
24h 130.0 [100.3 to 160.0] 120.0 [90.0 to 155.0] MD: 10.00 (0.00 to 20.00) | 0.069
48h 156.5 [142.8 to 173.8] 150.0 [130.0 to 165.0] MD: 10.00 (0.00 to 15.00) | 0.017*
QoR to |5 scores at 24h postoperatively 119.0 [114.0 to 125.0] 117.0 [111.0 to 122.0] MD: 2.00 (0.00 to 5.00) 0.051
Postoperative length of stay, d 5[4 to 6] 5[4 to 6] MD: 0.00 (0.00 to 0.00) 0.692
Time of drain removal, d 3[3to4] 3[3to4] MD: 0.00 (0.00 to 0.00) 0.219

Notes: Data are presented as median [IQR], Odds Ratio (95% Cl), Mean Difference (95% Cl), and n (%). *p<0.05.
Abbreviations: RCSQ, Richards—campbell sleep questionnaire; QoR-15, Quality of recovery-15; N/A, Not applicable.

Discussion

This study compared the efficacy of fosaprepitant plus dexamethasone versus ondansetron plus dexamethasone in

preventing PONV among patients at moderate-to-high risk undergoing video-assisted thoracoscopic lung resection.

Our study did not find a statistically significant reduction in the incidence of PONV at 24 hours postoperatively in the

fosaprepitant group compared to the ondansetron group; however, findings from secondary outcomes offer valuable

insights into the potential benefits of fosaprepitant.

Currently, studies directly comparing the efficacy of fosaprepitant and ondansetron for PONV prevention remain

limited. A retrospective study in moderate-to-high-risk patients reported no significant difference in PONV incidence

between the two agents.'” Similar findings were observed in neurosurgical,'® gynecologic,*® and orthopedic'® popula-

tions. In contrast, our study demonstrated that fosaprepitant significantly reduced the incidence of vomiting at both 24

and 48 hours postoperatively, with a notable reduction in overall PONV incidence at 48 hours—an outcome not
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previously reported. Discrepancies across studies may be attributed to differences in patient populations, surgical types,
and sample sizes. In the present study, all patients underwent video-assisted thoracoscopic procedures and received
identical postoperative analgesia regimens to minimize the confounding effects on PONV. These inconsistencies under-
score the importance of large, adequately powered randomized trials in specific surgical settings. Our findings address the
evidence gap in video-assisted thoracoscopic lung resection and provide strong support for the use of fosaprepitant as
a prophylactic antiemetic in this population.

We conducted an exploratory multivariable logistic regression analysis to evaluate potential factors associated with
PONV. For the primary outcome (24-hour PONV incidence), no significant predictors were identified, and the incidence
was comparable between the fosaprepitant and ondansetron groups. For the secondary outcome (48-hour PONV
incidence), fosaprepitant remained an independent protective factor after adjusting for potential confounders, including
age, BMI, hypertension, and baseline pulmonary function. None of the baseline variables were significantly associated
with 48-hour PONV. However, since the secondary outcome (48-hour PONV incidence) was analyzed in a post hoc
exploratory manner, the results should be interpreted with caution and require confirmation in future prospective studies.

This study independently analyzed nausea and vomiting to more accurately assess the pharmacological effects of the
interventions. The results showed that fosaprepitant provided significantly better control of nausea at 48 hours post-
operatively, with a lower incidence also observed at 12 and 24 hours. In the fosaprepitant group, the incidence, frequency,
and severity of vomiting were consistently reduced at 24 and 48 hours postoperatively. The sustained antiemetic effect,
consistent with its conversion to aprepitant and prolonged action (up to 72 hours), aligns with its pharmacologic
mechanism.”*' 7 In contrast, ondansetron’s short half-life limits its efficacy in preventing delayed-phase PONV,'*4
Effective control of vomiting significantly reduces serious complications such as aspiration, electrolyte imbalance,
wound dehiscence, and delayed recovery, thereby preventing prolonged hospitalization and increased healthcare costs.’
Effective management of vomiting, especially in moderate-to-high-risk patients undergoing video-assisted thoracoscopic
lung resection, is crucial for promoting enhanced recovery after surgery.*

Patients receiving fosaprepitant showed improved postoperative recovery, with significantly better sleep quality at
48 hours and a trend toward higher QoR-15 scores at 24 hours. These improvements may be attributed to more effective
control of delayed-phase PONV, highlighting the potential clinical value of fosaprepitant in optimizing postoperative recovery.

The incidence of rescue antiemetic use within 6 hours postoperatively was significantly higher in the fosaprepitant
group than in the ondansetron group, highlighting the importance of considering the temporal dynamics of PONV
management. This finding suggests that long-acting NK-1 receptor antagonists provide sustained protection against
delayed PONV, additional early-phase coverage may be required to optimize immediate postoperative symptom control.
Multimodal antiemetic strategies, particularly the combination of long-acting NK-1 receptor antagonists with short-acting
5-HTj; receptor antagonists, can provide more comprehensive protection during both early and delayed phases while
reducing the risk of adverse effects associated with high-dose monotherapy.'>

Adverse events associated with NK-1 receptor antagonists are generally uncommon, with occasional reports
indicating a slightly increased incidence of dizziness and headache.'*>'>? In this study, the safety profiles of
fosaprepitant and ondansetron were comparable, with no significant differences observed in the incidence of common
adverse events. Additionally, there were no significant differences between the two groups in terms of chest drain
duration or length of hospital stay. The incidence of PPCs did not differ significantly between groups. Although
fosaprepitant significantly reduced delayed-phase vomiting, this advantage did not translate into a reduction in PPCs.
Further large-scale studies are warranted to determine whether improved PONV control can effectively reduce the risk
of pulmonary complications.

This study has several limitations. First, it was conducted at a single center, which may limit the external general-
izability of the findings. Second, patient recruitment based on the Apfel score resulted in a predominantly female
population, introducing potential selection bias. Third, the study focused exclusively on patients undergoing video-
assisted thoracoscopic lung resection, and the results may not be generalizable to other surgical populations. In addition,
postoperative follow-up was limited to 48 hours and did not capture long-term outcomes, such as readmissions. The
observed between-group difference in the primary endpoint was smaller than assumed in the a priori sample size
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calculation. Consequently, this study may have been underpowered to detect a modest but clinically relevant difference in
24-hour PONV. Future larger-scale, multicenter trials are warranted to confirm these findings.

Notably, fosaprepitant demonstrated superior control of delayed-phase PONYV, patients in the fosaprepitant group
required rescue antiemetic medication more frequently during the early postoperative period (within 6 hours). This
finding highlights a potential limitation of relying on one long-acting antiemetic to provide sufficient coverage during the
immediate postoperative phase. It underscores the importance of the temporal dynamics of PONV and suggests that
optimal prophylaxis may require tailored multimodal regimens. The combination of long-acting NK-1 antagonists and
short-acting drugs may be a promising antiemetic strategy to achieve balanced protection against PONV covering both
the early and delayed postoperative periods in thoracoscopic lung resection patients.

Conclusion

Both regimens effectively prevented PONV, with no significant difference in the incidence of PONV at 24 hours post-
operatively. Fosaprepitant demonstrated superior control of early postoperative vomiting, delayed-phase nausea and
vomiting, and several secondary endpoints, although the observed differences were smaller than anticipated. These findings
support the potential role of fosaprepitant in controlling PONYV after video-assisted thoracoscopic lung resection. Future
multicenter trials are warranted to validate these findings and to refine multimodal prophylactic regimens.

Abbreviations

PONYV, Postoperative Nausea and Vomiting; PPCs, Postoperative Pulmonary Complications; 5-HT3, 5-Hydroxytryptamine
Type 3; NK-1, Neurokinin-1; CONSORT, Consolidated Standards of Reporting Trials; VATS, Video-Assisted Thoracoscopic
Surgery; PCA, Patient-Controlled Analgesia; VAS, Visual Analog Scale; INVR, Index of Nausea, Vomiting, and Retching;
RCSQ, Richards-Campbell Sleep Questionnaire; QoR-15, Quality of Recovery-15; POV, Postoperative Vomiting.
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