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Introduction: Cranial surgery represents a substantial public health challenge,
characterized by intricate postoperative management that can complicate
patient recovery. This study investigates the effect of ondansetron, a serotonin
receptor antagonist, on clinical outcomes in adult patients undergoing cranial
surgery, addressing the uncertainty surrounding its impact on postoperative
complications.

Methods: Utilizing a retrospective cohort design, we analyzed data from 2,297
eligible patients, segregating them into ondansetron-treated and control groups,
while applying propensity score matching to harmonize baseline characteristics.
The primary outcomes assessed were 28-day and 90-day mortality, evaluated
using multivariable Cox regression and Kaplan-Meier analysis.

Results: After matching, 905 well-balanced pairs were included. Ondansetron
administration was associated with significantly lower 28-day mortality (hazard
ratio [HR] = 0.69, 95% confidence interval [Cl]: 0.52-0.92; P = 0.012) and 90-day
mortality (HR = 0.74, 95% CI: 0.58-0.94; P = 0.014) after adjusting for potential
confounders. Kaplan-Meier survival analysis further corroborated these findings,
showing a consistent protective effect of ondansetron with significant mortality
reduction at both 28 days (HR = 0.68, 95% Cl: 0.51-0.91; P = 0.009) and 90 days
(HR = 0.75, 95% CI: 0.59-0.95; P = 0.015), with subgroup analyses confirming
result stability across demographic factors.

Conclusion: The administration of ondansetron in cranial surgery patients with
a Glasgow Coma Scale score exceeding eight is associated with a significant
reduction in short-term mortality, suggesting that ondansetron could be a viable
therapeutic strategy to enhance postoperative recovery outcomes.

KEYWORDS

cranial surgery, ondansetron, mortality, propensity score matching, clinical outcomes

01 frontiersin.org


https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/journals/aging-neuroscience#editorial-board
https://www.frontiersin.org/journals/aging-neuroscience#editorial-board
https://doi.org/10.3389/fnagi.2025.1627353
http://crossmark.crossref.org/dialog/?doi=10.3389/fnagi.2025.1627353&domain=pdf&date_stamp=2025-09-23
mailto:doctorw1996@stu.xmu.edu.cn
https://doi.org/10.3389/fnagi.2025.1627353
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fnagi.2025.1627353/full
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/

Yun et al.

1 Introduction

Cranial surgery serves as an essential therapeutic modality in
neurosurgical practice for conditions including traumatic brain
injury, cerebrovascular diseases, intracranial tumors, functional
brain disorders, and intracranial infections, representing a critical
intervention for these pathologies (Cagney et al., 2019; Ramakonar
et al, 2018). Postoperative care is equally critical as surgical
success, making brief ICU monitoring a common practice for
patients undergoing craniocerebral procedures (Laan et al., 2020).
In numerous neurosurgical centers across China, individuals
receiving general anesthesia for such operations are routinely
admitted to intensive care units for specialized observation and
management. Individuals undergoing cranial surgery frequently
experience nausea and vomiting of varying severity, with
these manifestations being particularly prevalent among those
sustaining mild to moderate cerebral injuries. Paradoxically,
patients with severe neurological impairment [Glasgow Coma
Scale (GCS) < 8] often exhibit attenuated emetic responses due
to suppressed brainstem reflex arcs (Brain Trauma Foundation
et al,, 2007b). These divergent clinical manifestations underscore
the necessity for tailored postoperative management strategies.
Effective control of vomiting not only enhances patient comfort
but also prevents secondary complications including aspiration
pneumonia and intracranial pressure elevation, which are critical
determinants of neurological recovery (Andrews and Hawthorn,
1988; Eberhart et al., 2007).

Ondansetron, a  therapeutic  agent  targeting  5-
(5-HT3) through
selective antagonism (Borner et al., 2020), has maintained a

hydroxytryptamine subtype 3 receptors
well-established safety profile through over two decades of clinical
implementation (Garsed et al., 2014), solidifying its position as the
pharmacological mainstay for perioperative emesis management in
surgical care (Lee et al., 2020). Its mechanism involves competitive
inhibition of serotonin binding at vagal afferent terminals
in the chemoreceptor trigger zone and gastrointestinal tract
(Hesketh, 2008). Clinical evidence supports its efficacy in reducing
postoperative nausea and vomiting (PONV) across diverse surgical
populations, including abdominal surgery patients (Zhang et al.,
2019) and gynecological operation cohorts (Abdulhussain, 2022).
Additionally, the administration of ondansetron can significantly
reduce the incidence of PONV in patients undergoing craniotomy
(Ryu et al., 2014).

While ondansetron prophylaxis demonstrates significant
efficacy in preventing PONV following cranial neurosurgical
interventions, its neuroprotective implications — specifically
and 90 days
inadequately substantiated in contemporary neurocritical care

regarding  30- mortality indices—remain
pharmacovigilance studies. This knowledge gap motivated
our investigation into ondansetron’s impact on mortality
outcomes in a targeted population of cranial surgery patients
with GCS > 8. Our study employs propensity score matching
(PSM) to address confounding factors inherent in retrospective
analyses, aiming to provide evidence for optimized postoperative

management protocols.

Frontiers in Aging Neuroscience

10.3389/fnagi.2025.1627353

2 Materials and methods

2.1 Data source

The clinical data utilized in this investigation originated from
the Medical Information Mart for Intensive Care IV (MIMIC-
IV), an open-access critical care database jointly developed by
Massachusetts Institute of Technology researchers and clinicians
at Beth Israel Deaconess Medical Center (Johnson et al,
2023). This repository contains de-identified medical records
spanning 2008-2022 from over 90,000 adult ICU admissions,
incorporating multidimensional clinical parameters such as vital
sign measurements, pharmacological interventions, laboratory
biomarkers, and longitudinal outcome tracking. Authorized
access was secured through completion of the Collaborative
Institutional Training Initiative certification program (certification
ID: 58746822), with principal investigator Dr. Guangdong Wang
fulfilling all ethical and data protection requirements stipulated by
the database custodians.

2.2 Participant selection

The study population comprised patients undergoing
neurosurgical interventions involving cerebral parenchyma,
meninges, or ventricular systems, identified through ICD-9/10
coding. Eligible procedures encompassed diverse operative
modalities including but not limited to craniotomy, lesion
resection, shunt placement/revision, and intracranial device
implantation, performed through open or percutaneous
approaches across multiple neuroanatomical compartments. From
an initial pool of 2,743 intensive care unit (ICU) cases, exclusion
criteria eliminated individuals with age < 18 years (n = 0),
admission duration < 24 h (n = 380), undocumented Glasgow
Coma Scale (GCS) assessments (n = 2), and severe neurological
impairment (GCS < 8, n = 64). The resultant analytical cohort
contained 2,297 subjects, stratified by ondansetron exposure status
into 1,066 non-recipients and 1,231 recipients. PSM optimized
cohort comparability, generating 905 matched dyads for final

outcome evaluation (Figure 1).

2.3 Ondansetron exposure

Ondansetron exposure was defined as the administration of
the medication via oral or intravenous routes within the first 24 h
following ICU admission in cranial surgery patients, irrespective of
dosage, formulation, or dosing frequency.

2.4 Variables

Baseline characteristics encompassed demographics (age,
gender, race), physiological metrics (heart rate, systolic/diastolic
blood pressure, respiratory rate, temperature, SpO2), and
laboratory profiles (glucose, WBC, RBC, platelet, sodium,
BUN, creatinine). Clinical assessments

potassium, calcium,
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The flow chart of the study. GCS, Glasgow Coma Scale; ICU, intensive care unit; PSM, propensity-score matching.

included Sequential Organ Failure Assessment (SOFA), GCS,
and Charlson Comorbidity Index (CCI), with comorbidity
documentation of myocardial infarction, congestive heart
failure, chronic pulmonary disease, diabetes, hypertension,
and  malignancy.  Therapeutic  interventions  analyzed
epinephrine/norepinephrine  use, = mechanical  ventilation
(MV), continuous renal replacement therapy (CRRT),
Ondansetron, and neuromuscular blockade. Outcome measures
evaluated ICU/hospital length of stay and mortality rates
(ICU/hospital/28 days/90 days) (Tables 1, 2).

2.5 Outcomes

The study evaluated 28 days all-cause survival rates as the
principal endpoint, with 90 days all-cause mortality constituting a
secondary analytical focus.
2.6 Statistical analysis

The analytical cohort incorporated all enrolled subjects.

Quantitative ~ parameters  followed  distribution-dependent
presentation: Gaussian-distributed metrics as mean =+ SD,
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non-normal variables as median (IQR). Categorical intergroup
comparisons implemented ¥? contingency testing, while
continuous measures utilized parametric t-tests or Wilcoxon
rank-sum evaluations based on normality verification.

PSM applied nearest-neighbor matching (1:1 ratio) with
0.05 caliper restriction. Covariate balance validation employed
standardized covariate differences (threshold < 0.10). Survival
relationships were quantified through multivariate Cox
proportional hazards models and time-to-event analysis with
Kaplan-Meier estimators (28/90 days endpoints).

The analyzed parameters demonstrated 95%+ data
completeness (Supplementary Table 1). Residual absent values
underwent multivariate imputation via chained equations (MICE)
using R’s computational environment. Analytical computations
were performed using R v4.4.1, with statistical significance
determined at a = 0.05.

3 Results

3.1 Basic characteristics

The pre-PSM comprised 2,297 subjects stratified into 1,231
ondansetron recipients and 1,066 non-recipients. Significant
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TABLE 1 Baseline characteristics.

Variable Before PSM After PSM
Total (n = 2,297) | No (n=1,066) | Yes (n=1,231) Total (n =1,810) | No (n = 905) Yes (n = 905)

Age (year) 62.82 (49.59, 73.37) 64.70 (52.65, 75.10) 61.03 (47.75,71.93) < 0.001 —-0.17 63.54 (50.75, 73.71) 63.57 (50.54, 74.17) 63.41 (50.89, 73.41) 0.91 0.019
Gender, 1 (%) < 0.001 0.89

Female 1,058 (46.06) 449 (42.12) 609 (49.47) 0.147 801 (44.25) 399 (44.09) 402 (44.42) 0.007

Male 1,239 (53.94) 617 (57.88) 622 (50.53) -0.15 1,009 (55.75) 506 (55.91) 503 (55.58) -0.01
Race, n (%) 0.483 1

Other 763 (33.22) 362 (33.96) 401 (32.58) —0.03 602 (33.26) 301 (33.26) 301 (33.26) 0

White 1,534 (66.78) 704 (66.04) 830 (67.42) 0.03 1,208 (66.74) 604 (66.74) 604 (66.74) 0
Heart rate (bmp) 79.00 (68.00, 90.00) 79.00 (68.00, 90.75) 79.00 (68.00, 90.00) 0.902 —0.02 79.00 (68.00, 90.00) 79.00 (68.00, 90.00) 79.00 (68.00, 90.00) 0.78 0.001
SBP (mmHg) 133.00 (119.00, 147.00) | 133.00 (119.00, 147.00) | 133.00 (119.00, 146.00) 0.885 0.003 133.00 (119.00, 147.00) | 133.00 (119.00, 148.00) | 133.00 (119.00, 147.00) 0.7 —0.01
DBP (mmHg) 69.00 (60.00, 78.00) 68.00 (60.00, 79.00) 69.00 (60.00, 78.00) 0.995 0.001 69.00 (60.00, 78.00) 69.00 (60.00, 79.00) 69.00 (60.00, 78.00) 0.34 -0.03
Respiratory rate (bmp) 17.00 (14.00, 20.00) 17.00 (14.00, 20.00) 16.00 (14.00, 20.00) 0.008 —0.12 17.00 (14.00, 20.00) 17.00 (14.00, 20.00) 17.00 (14.00, 20.00) 0.88 —0.02
Temperature (°C) 36.72 (36.44, 37.00) 36.72 (36.39, 37.06) 36.67 (36.44, 37.00) 0.614 0.019 36.67 (36.44, 37.00) 36.67 (36.39, 37.06) 36.67 (36.44, 37.00) 0.75 0.023
Spoz (%) 99.00 (97.00, 100.00) 99.00 (97.00, 100.00) 99.00 (97.00, 100.00) 0.04 —0.06 99.00 (97.00, 100.00) 99.00 (97.00, 100.00) 99.00 (97.00, 100.00) 0.43 —0.01
Glucose (mg/dL) 140.00 (117.00, 172.00) | 138.00 (113.00, 174.00) | 141.00 (120.00, 171.00) 0.13 —0.04 139.00 (116.00, 171.00) | 136.00 (113.00, 171.00) | 140.00 (119.00, 171.00) 0.09 0.017
SOFA 0.00 (0.00, 1.00) 1.00 (0.00, 1.00) 0.00 (0.00, 1.00) 0.017 —0.18 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) 0.82 —0.05
GCS 15.00 (14.00, 15.00) 15.00 (15.00, 15.00) 15.00 (14.00, 15.00) < 0.001 —0.09 15.00 (14.00, 15.00) 15.00 (15.00, 15.00) 15.00 (14.00, 15.00) 0.07 —0.02
car 4.00 (2.00, 6.00) 4.00 (2.00, 7.00) 3.00 (1.00, 6.00) <0.001 —0.26 4.00 (2.00, 6.00) 4.00 (2.00, 6.00) 4.00 (2.00, 6.00) 0.54 0.029
RBC (10°/L) 3.98 (3.55, 4.39) 3.94 (3.49, 4.36) 4.01 (3.61,4.41) 0.006 0.117 3.99 (3.55, 4.38) 3.97 (3.52, 4.39) 4.00 (3.58, 4.38) 0.47 0.028
WBC (10°/L) 12.30 (9.20, 15.60) 12.10 (9.10, 15.40) 12.40 (9.40, 15.80) 0.188 0.023 12.20 (9.03, 15.50) 12.20 (9.10, 15.40) 12.20 (8.90, 15.70) 0.93 -0
Platelet (10°/L) 217.00 (174.00, 269.00) | 214.50 (168.25,272.75) | 217.00 (177.00, 265.50) 0.311 —0.02 215.00 (173.25, 267.75) | 213.00 (169.00, 269.00) | 217.00 (176.00, 265.00) 0.4 0.028
Sodium (mmol/L) 140.00 (137.00, 142.00) | 140.00 (137.00, 142.00) | 140.00 (137.00, 142.00) 0.753 0.027 140.00 (137.00, 142.00) | 140.00 (137.00, 142.00) | 140.00 (137.00, 142.00) 0.93 -0
Potassium (mmol/L) 3.90 (3.70, 4.20) 3.90 (3.60, 4.27) 3.90 (3.70, 4.20) 0.698 —0.05 3.90 (3.60, 4.30) 3.90 (3.60, 4.20) 3.90 (3.70, 4.30) 0.6 —0.06
Calcium (mg/dL) 8.50 (8.10, 8.90) 8.50 (8.10, 8.90) 8.50 (8.20, 8.90) 0.402 0.045 8.50 (8.10, 8.90) 8.50 (8.10, 8.90) 8.50 (8.10, 8.90) 0.98 0.011
BUN (mg/dL) 14.00 (10.00, 19.00) 15.00 (11.00, 20.00) 14.00 (10.00, 18.00) 0.001 —0.17 14.00 (11.00, 19.00) 14.00 (10.00, 19.00) 14.00 (11.00, 19.00) 0.5 —0.02
Creatinine (mg/dL) 0.80 (0.70, 1.00) 0.80 (0.70, 1.00) 0.80 (0.70, 1.00) 0.052 —0.09 0.80 (0.70, 1.00) 0.80 (0.70, 1.00) 0.80 (0.70, 1.00) 0.43 —0.01
Myocardial infarct, n (%) 0.065 0.58

No 2,180 (94.91) 1,002 (94.00) 1,178 (95.69) 0.084 1725 (95.3) 865 (95.58) 860 (95.03) -0.03

Yes 117 (5.09) 64 (6.00) 53 (4.31) ~0.08 85 (4.7) 40 (4.42) 45 (4.97) 0.025

(Continued)
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TABLE 1 (Continued)

Variable Before PSM
Total (n = 2,297) | No (n=1,066) | Yes (n=1,231) P SMD | Total (n =1,810) | No (n = 905) Yes (n = 905) P
Congestive heart failure, n (%) < 0.001 0.55
No 2,150 (93.6) 978 (91.74) 1,172 (95.21) 0.162 1,702 (94.03) 848 (93.70) 854 (94.36) 0.029
Yes 147 (6.4) 88 (8.26) 59 (4.79) —0.16 108 (5.97) 57 (6.30) 51 (5.64) —0.03
Chronic pulmonary disease, n 0.949 0.89
(%)
No 2,005 (87.29) 931 (87.34) 1,074 (87.25) -0 1,588 (87.73) 793 (87.62) 795 (87.85) 0.007
Yes 292 (12.71) 135 (12.66) 157 (12.75) 0.003 222(12.27) 112 (12.38) 110 (12.15) -0.01
Diabetes, n (%) 0.044 0.46
No 1,901 (82.76) 864 (81.05) 1,037 (84.24) 0.088 1,496 (82.65) 754 (83.31) 742 (81.99) -0.04
Yes 396 (17.24) 202 (18.95) 194 (15.76) ~0.09 314 (17.35) 151 (16.69) 163 (18.01) 0.035
Malignant cancer, n (%) 0.425 0.86
No 1,850 (80.54) 851 (79.83) 999 (81.15) 0.034 1437 (79.39) 717 (79.23) 720 (79.56) 0.008
Yes 447 (19.46) 215 (20.17) 232 (18.85) ~0.03 373 (20.61) 188 (20.77) 185 (20.44) ~0.01
Hypertension, 1 (%) < 0.001 0.64
No 1,049 (45.67) 438 (41.09) 611 (49.63) 0.171 794 (43.87) 402 (44.42) 392 (43.31) -0.02
Yes 1,248 (54.33) 628 (58.91) 620 (50.37) -0.17 1,016 (56.13) 503 (55.58) 513 (56.69) 0.022
Epinephrine, 1 (%) 0.585 1
No 2,287 (99.56) 1,060 (99.44) 1,227 (99.68) 0.042 1,803 (99.61) 901 (99.56) 902 (99.67) 0.019
Yes 10 (0.44) 6 (0.56) 4(0.32) -0.04 7(0.39) 4(0.44) 3(0.33) -0.02
Norepinephrine, 7 (%) < 0.001 0.35
No 2,137 (93.03) 970 (90.99) 1,167 (94.80) 0.171 1,688 (93.26) 839 (92.71) 849 (93.81) 0.046
Yes 160 (6.97) 96 (9.01) 64 (5.20) -0.17 122 (6.74) 66 (7.29) 56 (6.19) -0.05
Neuroblock, n (%) 0.031 0.68
No 2,263 (98.52) 1,044 (97.94) 1,219 (99.03) 0.111 1,786 (98.67) 892 (98.56) 894 (98.78) 0.02
Yes 34 (1.48) 22 (2.06) 12 (0.97) ~0.11 24 (1.33) 13 (1.44) 11(1.22) ~0.02
MV, n (%) < 0.001 0.96
No 737 (32.09) 296 (27.77) 441 (35.82) 0.168 543 (30) 272 (30.06) 271 (29.94) -0
Yes 1,560 (67.91) 770 (72.23) 790 (64.18) ~0.17 1267 (70) 633 (69.94) 634 (70.06) 0.002
CRRT, n (%) 0.003 1
No 2,280 (99.26) 1,052 (98.69) 1,228 (99.76) 0.217 1,808 (99.89) 904 (99.89) 904 (99.89) 0
Yes 17 (0.74) 14 (1.31) 3(0.24) -0.22 2(0.11) 1(0.11) 1(0.11) 0

SOFA, Sequential Organ Failure Assessment; GCS, Glasgow Coma Scale; OASIS, Oxford Acute Severity of Illness Score; CCI: Charlson Comorbidity Index; SpO,, oxygen saturation; SBP, systolic blood pressure; DBP, diastolic blood pressure; WBC, white blood cell

count; RBC, red blood cell count; Platelet, platelet count; MV, mechanical ventilation; CRRT, continuous renal replacement therapy.
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TABLE 2 Baseline characteristics after propensity-score matching (PSM) and 28 days survival vs. non-survival outcomes.

Characteristic

Overall (n = 1,810) 28 days survival
(n =1,616)

28 days no-survival

10.3389/fnagi.2025.1627353

(n =194)
Age (year) 63.54 (50.75, 73.71) 62.75 (50.10, 72.79) ‘ 70.90 (58.38, 79.71) <0.001
Gender, n (%) 0.743
Female 801 (44%) 713 (44%) 88 (45%)
Male 1,009 (56%) 903 (56%) 106 (55%)
Race, n (%) < 0.001
Other 602 (33%) 504 (31%) 98 (51%)
White 1,208 (67%) 1,112 (69%) 96 (49%)
Heart rate (bmp) 79.00 (68.00, 90.00) 79.00 (68.00, 90.00) 79.00 (67.00, 93.00) 0.485
SBP (mmHg) 133.00 (119.00, 147.00) 133.00 (119.00, 147.00) 132.50 (115.00, 154.00) 0.55
DBP (mmHg) 69.00 (60.00, 78.00) 69.00 (60.00, 78.00) 68.00 (60.00, 79.00) 0.926
Respiratory rate (bmp) 17.00 (14.00, 20.00) 16.00 (14.00, 20.00) 18.00 (16.00, 22.00) < 0.001
Temperature (°C) 36.67 (36.44, 37.00) 36.72 (36.44, 37.00) 36.61 (36.33,37.11) 0.242
Spoz (%) 99.00 (97.00, 100.00) 99.00 (97.00, 100.00) 100.00 (98.00, 100.00) < 0.001
Glucose (mg/dL) 139.00 (116.00, 171.00) 138.00 (116.00, 169.00) 149.00 (123.00, 193.00) < 0.001
SOFA 0.00 (0.00, 1.00) 0.00 (0.00, 1.00) 1.00 (0.00, 2.00) <0.001
GCS 15.00 (14.00, 15.00) 15.00 (14.00, 15.00) 15.00 (15.00, 15.00) 0.004
CCI 4.00 (2.00, 6.00) 4.00 (2.00, 6.00) 5.00 (3.00, 7.00) < 0.001
Myocardial infarct, n (%) 85 (5%) 77 (5%) 8 (4%) 0.69
Congestive heart failure, n (%) 108 (6%) 89 (6%) 19 (10%) 0.017
Chronic pulmonary disease, n (%) 222 (12%) 196 (12%) 26 (13%) 0.609
Diabetes, 1 (%) 314 (17%) 263 (16%) 51 (26%) < 0.001
Malignant cancer, n (%) 373 (21%) 359 (22%) 14 (7%) < 0.001
Hypertension, n (%) 1,016 (56%) 883 (55%) 133 (69%) < 0.001
RBC (10°/L) 3.99 (3.55, 4.38) 4.01 (3.58,4.39) 3.80 (3.26,4.22) < 0.001
WBC (10°/L) 12.20 (9.00, 15.50) 12.20 (8.95, 15.45) 12.05 (9.50, 16.20) 0.307
Platelet (10°/L) 215.00 (173.00, 268.00) 217.00 (177.00, 269.00) 192.00 (143.00, 250.00) <0.001
Sodium (mmol/L) 140.00 (137.00, 142.00) 140.00 (137.00, 142.00) 139.00 (136.00, 142.00) 0.244
Potassium (mmol/L) 3.90 (3.60, 4.30) 3.90 (3.70, 4.20) 3.90 (3.50, 4.40) 0.546
Calcium (mg/dL) 8.50 (8.10, 8.90) 8.50 (8.10, 8.90) 8.50 (8.00, 8.90) 0.61
BUN (mg/dL) 14.00 (11.00, 19.00) 14.00 (10.00, 19.00) 16.50 (12.00, 23.00) <0.001
Creatinine (mg/dL) 0.80 (0.70, 1.00) 0.80 (0.70, 1.00) 0.90 (0.70, 1.10) < 0.001
Epinephrine, n (%) 7 (0%) 5 (0%) 2 (1%) 0.168
Norepinephrine, 7 (%) 122 (7%) 84 (5%) 38 (20%) < 0.001
Neuroblock, 7 (%) 24 (1%) 21 (1%) 3(2%) 0.737
MV, n (%) 1,267 (70%) 1,107 (69%) 160 (82%) < 0.001
CRRT, 7 (%) 2 (0%) 1 (0%) 1(1%) 0.203
Ondansetron, n (%) 905 (50%) 825 (51%) 80 (41%) 0.01
Los hospital (day) 7.68 (4.24,15.78) 7.73 (4.32,16.32) 7.13 (3.25,13.93) 0.005
Hospital mortality, 1 (%) 161 (9%) 9 (1%) 152 (78%) < 0.001
Los ICU (day) 3.08 (1.77,7.39) 2.99 (1.73, 6.90) 5.13 (2.61,9.76) < 0.001
ICU mortality, n (%) 111 (6%) 1(0%) 110 (57%) <0.001
90 days hospital mortality, n (%) 274 (15%) 80 (5%) 194 (100%) < 0.001

SOFA, Sequential Organ Failure Assessment; GCS, Glasgow Coma Scale; OASIS, Oxford Acute Severity of Illness Score; CCI, Charlson Comorbidity Index; SpO,, oxygen saturation; SBP,
systolic blood pressure; DBP, diastolic blood pressure; WBC, white blood cell count; RBC, red blood cell count, Platelet, platelet count; MV, mechanical ventilation, CRRT, continuous renal

replacement therapy.
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Absolute Mean Differences

Standardized mean difference of variables before and after propensity score matching. SOFA, Sequential Organ Failure Assessment; GCS, Glasgow
Coma Scale; CCl, Charlson Comorbidity Index; MV, mechanical ventilation; CRRT, continuous renal replacement therapy; WBC, white blood cells;
SpO,, blood oxygen saturation; SBP, systolic blood pressure; DBP, diastolic blood pressure.

intergroup disparities emerged across demographics (age and
gender), respiratory physiology (respiratory rate), clinical
severity scores (SOFA, GCS, and CCI), laboratory profiles
(RBC, platelet and BUN), comorbid conditions (diabetes,
heart therapeutic

interventions (norepinephrine administration, neuromuscular

hypertension, —congestive failure), and
blockade, MV, and CRRT), with all comparative analyses reaching
statistical significance (P < 0.05). PSM yielded 905 matched pairs,
achieving balanced baseline characteristics across all measured
covariates (Figure 2 and Table 1).

Analysis of the propensity-matched cohort (n = 1,810)
identified statistically significant associations between 28 days
(P < 0.05),

ethnicity),

mortality and multiple covariates including
(age,
metrics (respiratory rate, SpO2, glucose levels), clinical severity
scores (SOFA, GCS, and CCI), comorbidities (congestive heart

failure, diabetes mellitus, malignancy, hypertension), hematologic

demographic  characteristics physiological

parameters (RBC and platelet count, BUN, creatinine), therapeutic
interventions (norepinephrine, ondansetron and MV) (Table 2).
Cox
proportional hazards screening (Supplementary Table 2) to

Potential prognostic variables underwent univariate

identify candidate predictors of postoperative prognosis.
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3.2 Primary outcome

Baseline characteristics impacting 28 days survival (Table 2)
informed the selection of clinically relevant parameters for
univariate Cox hazard modeling, with variable prioritization
guided through iterative consultation with neurosurgical specialists
(Supplementary Table 2). Multivariable Cox proportional hazards
regression of significant predictors (Table 3, Model 3) revealed
ondansetron’s protective association with reduced 28 days
mortality risk (HR = 0.69, 95% CI: 0.52-0.92; P = 0.012). Kaplan-
Meier survival curves substantiated this therapeutic benefit in the
neurocritical care context (HR = 0.68, 95% CI: 0.51-0.91; log-rank
P =0.009) (Figure 3A).

3.3 Secondary outcomes

Multivariable Cox proportional hazards regression (Table 3,
Model 3) demonstrated a significant inverse correlation between
ondansetron exposure and 90 days mortality (HR = 0.74,
95% CI: 0.58-0.94; P = 0.014). Survival trajectories analyzed
via Kaplan-Meier methodology during the 90 days observation
period corroborated ondansetron’s sustained therapeutic benefit
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TABLE 3 Association between ondansetron use and mortality in cranial surgery patients after propensity-score matching (PSM).

Variables Model 1 Model 2 Model 3

HR (95% Cl) HR (95% Cl) HR (95% Cl)

28 days mortality

Ondansetron
No 1.00 (reference) 1.00 (reference) 1.00 (reference)
Yes 0.68 (0.51,0.91) 0.009 0.68 (0.51, 0.90) 0.007 0.69 (0.52, 0.92) 0.012

90 days mortality

Ondansetron
No 1.00 (reference) 1.00 (reference) 1.00 (reference) -
Yes 0.74 (0.59, 0.95) 0.015 0.74 (0.58, 0.94) 0.014 0.74 (0.58, 0.94) 0.014

HR, hazard ratio; CI, confidence interval. Model 1: crude. Model 2: adjust: age, gender, race. Model 3: adjust: age, gender, race, congestive heart failure, diabetes, malignant cancer, hypertension,
respiratory rate, Spo, glucose, platelet, BUN, Sequential Organ Failure Assessment (SOFA), Glasgow Coma Scale (GCS), Charlson Comorbidity Index (CCI), norepinephrine, mechanical

ventilation (MV).

A
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0.25{ Ondansetron =* No ¥ Yes
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0 . _
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0 7 14 21 28
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0.25] Ondansetron = No + Yes
Log rank P=0.015

D 3 -
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0 7 14 21 28 35 4 49 56 63 70 77 8 91
Time (Days)

Number at risk vs

No 905 847 827 809 791 784 780 777 772 765 762 759 736 NA

Yes 905 870 852 836 825 820 816 809 805 800 793 792 791 NA

FIGURE 3
Kaplan—Meier survival curve for 28 and 90 days mortality. Ondansetron use was associated with improved 28 days survival (HR = 0.68, 95% Cl:

0.51-0.91; log-rank P = 0.009) (A), and 90 days survival (HR = 0.75, 95% Cl: 0.59-0.95; P = 0.015) (B) in the matched cohort.
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A
Subgroup No* Yes* Adjusted HR (95% CID** P value P for interaction
Overall 114/905 (12.6) 80/905 (8.8) —.— 0.69 (0.52,0.92) 0.012
Race ! 0.518
Other 55/301 (18.3) 43/301 (14.3) —et 0.79 (0.52,1.21) 0.281
White 59/604 (9.8) 37/604 (6.1) —0—5 0.61 (0.40,0.92) 0.018
Chronic_pulmonary_disease i 0.336
No 96/793 (12.1)  72/795 (9.1) —.— 0.72 (0.53,0.99) 0.042
Yes 18/112 (16.1) 8/110(73) ———e——i 0.39 (0.16,0.96) 0.039
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No 88/754 (11.7) 55/742(7.4) '—0~i 0.69 (0.49,0.97) 0.035
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MV i 0.036
No 25272(92) 9R71(33) ——e— | 0.38 (0.17, 0.85) 0.018
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O‘.Z 0140.‘6 1.‘0 1‘.6
B
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MV i 0.034
No 390272 (14.3) 18271 (6.6) —o— | 0.40 (0.22,0.72) 0.002
Yes 116/633 (18.3) 101/634 (15.9) —et 0.85(0.65,1.12) 0.252
04 0.6 1.0 1.6
FIGURE 4

The association between ondansetron administration and short-term mortality in various subgroups. (A) The relationship between ondansetron use
and 28 days mortality within these subgroups, and (B) the association between ondansetron use and 90 days mortality across the identical
subgroup. HR, hazard ratios; 95% CI, confidence intervals; MV, mechanical ventilation.

in neurocritical care populations (HR = 0.75, 95% CI: 0.59-0.95;
P =0.015) (Figure 3B).

3.4 Subgroup analysis

Subgroup evaluations revealed consistent mortality risk
reduction with ondansetron administration across demographic
and clinical strata. Adjusted analyses demonstrated significant
28 days survival benefits (aHR = 0.69, 95% CI: 0.52-0.92; P = 0.012)
and 90 days protective effects (aHR = 0.74, 95% CI: 0.58-0.94;
P = 0.014), particularly pronounced in White ethnicity cohorts,
non-diabetic patients, those without malignancies, and individuals
not requiring mechanical ventilation (all aHR < 1, P < 0.05).
Interaction testing showed non-significant effect modifications for
ethnicity, chronic pulmonary disease, diabetes, and malignancy
subgroups (P interaction > 0.05), while mechanical ventilation
status exhibited significant interaction (P interaction < 0.05), with

Frontiers in Aging Neuroscience

therapeutic consistency observed at both 28- and 90 days intervals
(Figures 4A, B).

4 Discussion

This retrospective propensity - matched study evaluated the
impact of ondansetron on clinical outcomes in cranial surgery
patients. The findings suggest that ondansetron use is associated
with a significant reduction in 28 and 90 days mortality in this
patient population.

The observed mortality reduction is a notable finding,
considering the complex postoperative course of cranial surgery
patients. The mechanism through which ondansetron exerts
this effect might be multi - faceted. As a central nervous System
5 - HT3 receptor antagonist (Kirchhoff et al., 2019), its well-
established antiemetic property could play a role (Basak et al., 2019;
Mascarenhas et al., 2019; Vaid et al., 2020). Ondansetron exhibits
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high selectivity as a 5-HT3 receptor antagonist, demonstrating
250- to 500-fold greater binding affinity for 5-HT3 receptors
compared to 5-HT1A and 5-HT2B subtypes (Wang et al., 2019).
The 5-HT3 receptor subtype demonstrates anatomical localization
within peripheral vagal afferent terminals and dense concentration
in the nucleus tractus solitarii of the brainstem’s emetic circuitry
(Tyers, 1992). The high selectivity for 5-HT3 receptors and
lack of antagonistic activity toward dopamine and other non-
5-HT3 receptors result in ondansetron’s minimal neurological
side effects and low incidence of extrapyramidal symptoms
(Jueckstock et al., 2010; Tyers, 1992; Yin et al., 2020). By reducing
PONYV, ondansetron may prevent secondary complications such
as aspiration pneumonia and intracranial pressure elevation
(Andrews and Hawthorn, 1988; Eberhart et al., 2007). Aspiration
pneumonia is a common and potentially life - threatening
complication in hospitalized patients (Ko et al., 2010; Thomson
et al,, 2016; Xu et al., 2015), and acute intracranial hypertension is
a common and life-threatening neurological complication often
directly related to poor prognosis of patients (Vaibhav et al., 2020).
Clinical studies further demonstrate that aspiration pneumonia in
neurosurgical and critically ill patients is associated with increased
mortality (Thomson et al, 2016; Xu et al., 2015), while acute
intracranial hypertension has long been recognized as a major
determinant of poor neurological outcomes and death (Brain
Trauma Foundation, 2007a). These findings strengthen the clinical
plausibility of our proposed pathway, whereby ondansetron
reduces PONYV, thereby lowering the incidence of aspiration events
and ICP crises, ultimately contributing to improved survival in
cranial surgery patients. Moreover, recurrent nausea and vomiting
may precipitate acute hypertensive episodes, thereby elevating the
risk of intraoperative intracranial hemorrhage. Severe intracranial
hemorrhagic events may precipitate cerebral herniation through
mass effect displacement (Crash-3 trial collaborators, 2019),
culminating in catastrophic neurological deterioration secondary
to brainstem compression and irreversible parenchymal injury
(Gallagher et al., 2018; Song et al, 2017). In cranial surgery
patients, the administration of ondansetron may be associated
with maintenance of intracranial pressure stability, prevention
of aspiration pneumonia, and preservation of hemodynamic
equilibrium constitute critical perioperative priorities. The
systematic mitigation of these interrelated risk factors may underlie
its beneficial effects on improving patient outcomes.

Moreover, emerging evidence of ondansetron’s potential
neuroprotective effects through modulation of inflammatory
cascades and oxidative stress pathways may also be relevant
(Hassan et al., 2024; Tian et al., 2023). Although these mechanisms
remain underexplored in the neurosurgical context, they could
offer additional explanations for the reduced mortality observed
in our study. Inflammation and oxidative stress are known to play
important roles in the pathophysiology of brain injury and recovery
(Chen et al.,, 2022; Magid-Bernstein et al., 2022). Ondansetron
might be interfering with these processes, leading to better
outcomes. Recent studies provide more direct evidence supporting
these hypotheses. Network pharmacology and experimental models
have shown that ondansetron suppresses neutrophil extracellular
trap (NET) formation by downregulating neutrophil elastase,
MPO, and PAD4, while reducing pro-inflammatory cytokines
such as IL-6, IL-1B, and TNF-a (Tao et al., 2024). Animal
studies further suggest that ondansetron mitigates blood-brain
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barrier disruption, brain edema, and astrocytic activation, and
confers anti-apoptotic effects by decreasing Bax and calcineurin
expression while increasing Bcl-2 levels (Sharma et al, 2019).
Nevertheless, these explanations remain largely hypothetical, and
future mechanistic experiments and prospective clinical studies are
required to confirm whether these pathways play a causal role in
the improved outcomes observed in cranial surgery patients.

In the subgroup analysis, a significant interaction was observed
between MV status and the effect of ondansetron on both 28 and
90 days mortality. Specifically, ondansetron use was associated
with a marked reduction in short-term mortality among patients
who did not require MV (28 days HR = 0.38, 95% CI: 0.17-0.85;
90 days HR = 0.40, 95% CI: 0.22-0.72), whereas the survival benefit
was attenuated and no longer statistically significant in patients
receiving MV. This finding may reflect underlying differences
in baseline severity and clinical trajectory. Patients requiring
MYV generally present with more severe neurological impairment,
hemodynamic instability, and a higher burden of complications
such as ventilator-associated pneumonia, prolonged sedation, and
secondary infections, which may diminish or overshadow the
potential protective effects of ondansetron. By contrast, in non-
ventilated patients with relatively preserved physiological reserve,
the ability of ondansetron to mitigate aspiration events, stabilize
intracranial pressure, and reduce perioperative complications
could translate into a more pronounced survival benefit. These
observations suggest that the therapeutic impact of ondansetron
may be more evident in less severely ill patients, and highlight the
need for future prospective studies to clarify whether MV status is a
true effect modifier or primarily a marker of confounding severity.

There are several limitations to this study. Firstly, as a
retrospective study, it is subject to inherent biases despite the
use of propensity score matching. Residual confounding may still
exist, as it is difficult to account for all potential confounders
in a retrospective design. Secondly, the data source is from a
single database (MIMIC-IV), which may limit the generalizability
of the results. Different patient populations in other regions
or hospitals may have different characteristics and responses
to ondansetron. Thirdly, the dosage, timing, and duration of
ondansetron administration were not standardized in the dataset,
which may have influenced the observed associations. Fourthly,
important perioperative variables such as the type of surgery,
duration of the procedure, and intraoperative blood loss were
not recorded, and these unmeasured factors could potentially
confound the outcomes. Finally, the study only evaluated short-
term mortality (28 and 90 days), and long-term outcomes such as
neurological function recovery and quality of life were not assessed.

5 Conclusion

This study provides evidence that ondansetron may be
beneficial in reducing short - term mortality in cranial surgery
patients with GCS > 8. However, future prospective studies
with larger and more diverse patient populations are needed
to confirm these findings, explore the underlying mechanisms
further, and evaluate the long - term impact of ondansetron on
patient outcomes. This could help in developing more optimized
postoperative management protocols for cranial surgery patients.

frontiersin.org


https://doi.org/10.3389/fnagi.2025.1627353
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/

Yun et al.

Data availability statement

The datasets presented in this study can be found in
online repositories. The names of the repository/repositories
and accession number(s) can be found in the article/

Supplementary material.

Ethics statement

The studies involving humans were approved by Institutional
Review Board (IRB) of the Beth Israel Deaconess Medical Center
(2001P-001699/14). The studies were conducted in accordance
with the local requirements.
The participants provided their written informed consent to
participate in this study.

legislation and institutional

Author contributions

DY: Conceptualization, Data curation, Formal analysis,
Methodology, Software, Supervision, Validation, Writing -
original draft, Writing - review & editing. YL: Writing -
original draft. RL: Writing - original draft. WL: Formal analysis,
Methodology, Writing - review & editing. CW: Writing -
original draft. QH: Formal analysis, Methodology, Writing
review & editing. JD: Writing - original draft. SZ: Writing
review & editing, Formal analysis, Methodology. GW: Writing
review & editing, Conceptualization, Data curation, Software,

Supervision, Validation.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

References

Abdulhussain, A. S. (2022). Combination of dexamethasone and ondansetron in
prophylaxis nausea and vomiting in gynecological operation. J. Popul. Ther. Clin.
Pharmacol. 29, e150-e157. doi: 10.47750/jptcp.2022.984

Andrews, P. L., and Hawthorn, J. (1988). The neurophysiology of vomiting.
Baillieres Clin. Gastroenterol. 2, 141-168. doi: 10.1016/0950-3528(88)90025-5

Basak, S., Gicheru, Y., Kapoor, A., Mayer, M. L., Filizola, M., and Chakrapani, S.
(2019). Molecular mechanism of setron-mediated inhibition of full-length 5-Ht(3a)
receptor. Nat. Commun. 10:3225. doi: 10.1038/s41467-019-11142-8

Borner, T., Shaulson, E. D., Ghidewon, M. Y., Barnett, A. B., Horn, C. C., Doyle,
R. P, etal. (2020). Gdf15 induces anorexia through nausea and emesis. Cell Metab. 31,
351-362.e5. doi: 10.1016/j.cmet.2019.12.004

Brain Trauma Foundation, American Association of Neurological Surgeons, and
Congress of Neurological Surgeons (2007a). Guidelines for the management of severe
traumatic brain injury. J. Neurotrauma 24(Suppl. 1), $1-S106. doi: 10.1089/neu.2007.
9999

Brain Trauma Foundation, American Association of Neurological Surgeons,
Congress of Neurological Surgeons, Joint Section on Neurotrauma and Critical
Care, AANS/CNS, Bratton, S. L., Chestnut, R. M., et al. (2007b). Guidelines for the
management of severe traumatic brain injury. Viii. intracranial pressure thresholds.
J. Neurotrauma 24(Suppl. 1), S55-558. doi: 10.1089/neu.2007.9988

Frontiers in Aging Neuroscience

11

10.3389/fnagi.2025.1627353

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in
this article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fnagi.2025.
1627353/full#supplementary- material

Cagney, D. N, Lamba, N, Sinha, S., Catalano, P. J., Bi, W. L., Alexander, B. M., et al.
(2019). Association of neurosurgical resection with development of pachymeningeal
seeding in patients with brain metastases. JAMA Oncol. 5, 703-709. doi: 10.1001/
jamaoncol.2018.7204

Chen, S, Li, L., Peng, C,, Bian, C., Ocak, P. E,, Zhang, J. H,, et al. (2022). Targeting
oxidative stress and inflammatory response for blood-brain barrier protection in
intracerebral hemorrhage. Antioxid. Redox Signal. 37, 115-134. doi: 10.1089/ars.2021.
0072

Crash-3 trial collaborators (2019). Effects of tranexamic acid on death, disability,
vascular occlusive events and other morbidities in patients with acute traumatic brain
injury (Crash-3): A randomised, placebo-controlled trial. Lancet 394, 1713-1723. doi:
10.1016/S0140-6736(19)32233-0

Eberhart, L. H., Morin, A. M., Kranke, P., Missaghi, N. B., Durieux, M. E., and
Himmelseher, S. (2007). Prevention and control of postoperative nausea and vomiting
in post-craniotomy patients. Best Pract. Res. Clin. Anaesthesiol. 21, 575-593. doi:
10.1016/j.bpa.2007.06.007

Gallagher, T. K., Thomas, K. A., Ladner, D. P., Ganger, D., Sorond, F. A,
Prabhakaran, S., et al. (2018). Incidence and risk factors of intracranial hemorrhage
in liver transplant recipients. Transplantation 102, 448-453. doi: 10.1097/TP.
0000000000002005

frontiersin.org


https://doi.org/10.3389/fnagi.2025.1627353
https://www.frontiersin.org/articles/10.3389/fnagi.2025.1627353/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnagi.2025.1627353/full#supplementary-material
https://doi.org/10.47750/jptcp.2022.984
https://doi.org/10.1016/0950-3528(88)90025-5
https://doi.org/10.1038/s41467-019-11142-8
https://doi.org/10.1016/j.cmet.2019.12.004
https://doi.org/10.1089/neu.2007.9999
https://doi.org/10.1089/neu.2007.9999
https://doi.org/10.1089/neu.2007.9988
https://doi.org/10.1001/jamaoncol.2018.7204
https://doi.org/10.1001/jamaoncol.2018.7204
https://doi.org/10.1089/ars.2021.0072
https://doi.org/10.1089/ars.2021.0072
https://doi.org/10.1016/S0140-6736(19)32233-0
https://doi.org/10.1016/S0140-6736(19)32233-0
https://doi.org/10.1016/j.bpa.2007.06.007
https://doi.org/10.1016/j.bpa.2007.06.007
https://doi.org/10.1097/TP.0000000000002005
https://doi.org/10.1097/TP.0000000000002005
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/

Yun et al.

Garsed, K., Chernova, J., Hastings, M., Lam, C., Marciani, L., Singh, G., et al. (2014).
A randomised trial of ondansetron for the treatment of irritable bowel syndrome with
diarrhoea. Gut 63, 1617-1625. doi: 10.1136/gutjnl-2013-305989

Hassan, M. M., Wahdan, S. A., El-Naga, R. N., Abdelghany, T. M., and El-
Demerdash, E. (2024). Ondansetron attenuates cisplatin-induced behavioral and
cognitive impairment through downregulation of nod-like receptor inflammasome
pathway. Toxicol. Appl. Pharmacol. 485:116875. doi: 10.1016/j.taap.2024.116875

Hesketh, P.J. (2008). Chemotherapy-Induced nausea and vomiting. N. Engl. J. Med.
358, 2482-2494. doi: 10.1056/NEJMra0706547

Johnson, A. E. W., Bulgarelli, L., Shen, L., Gayles, A., Shammout, A., Horng, S., et al.
(2023). Mimic-Iv, a freely accessible electronic health record dataset. Sci. Data 10:1.
doi: 10.1038/s41597-022-01899-x

Jueckstock, J. K., Kaestner, R,, and Mylonas, I. (2010). Managing hyperemesis
gravidarum: A multimodal challenge. BMC Med. 8:46. doi: 10.1186/1741-7015-8-46

Kirchhoff, J. E., Skarsfeldt, M. A., Muthukumarasamy, K. M., Simo-Vicens, R,,
Bombholtz, S. H., Abildgaard, L., et al. (2019). The K(Ca)2 channel inhibitor Ap14145,
but not dofetilide or ondansetron, provides functional atrial selectivity in guinea pig
hearts. Front. Pharmacol. 10:668. doi: 10.3389/fphar.2019.00668

Ko, K. H,, Yu, C. Y, Kao, C. C,, Tsai, S. H,, Huang, G. S., and Chang, W. C. (2010).
Perforated sigmoid colon Cancer within an irreducible inguinal hernia: A case report.
Kor. J. Radiol. 11, 231-233. doi: 10.3348/kjr.2010.11.2.231

Laan, M. T., Roelofs, S., Van Huet, I, Adang, E. M. M., and Bartels, R. (2020).
Selective intensive care unit admission after adult supratentorial tumor craniotomy:
Complications, length of stay, and costs. Neurosurgery 86, E54-E59. doi: 10.1093/
neuros/nyz388

Lee, S. U,, Lee, H. J., and Kim, Y. S. (2020). The effectiveness of ramosetron and
ondansetron for preventing postoperative nausea and vomiting after arthroscopic
rotator cuff repair: A randomized controlled trial. J. Orthop. Surg. Res. 15:523. doi:
10.1186/s13018-020-02060-3

Magid-Bernstein, J., Girard, R., Polster, S., Srinath, A., Romanos, S., Awad, I. A,,
etal. (2022). Cerebral hemorrhage: Pathophysiology, treatment, and future directions.
Circ. Res. 130, 1204-1229. doi: 10.1161/CIRCRESAHA.121.319949

Mascarenhas, J., Lu, M., Kosiorek, H., Virtgaym, E., Xia, L., Sandy, L., et al. (2019).
Oral idasanutlin in patients with polycythemia vera. Blood 134, 525-533. doi: 10.1182/
blood.2018893545

Ramakonar, H., Quirk, B. C,, Kirk, R. W, Li, J,, Jacques, A., Lind, C. R. P,, et al.
(2018). Intraoperative detection of blood vessels with an imaging needle during
neurosurgery in humans. Sci. Adv. 4:eaav4992. doi: 10.1126/sciadv.aav4992

Ryu, J. H, Lee, J. E,, Lim, Y. ], Hong, D. M,, Park, H. P., Han, J. L, et al.
(2014). A prospective, randomized, double-blind, and multicenter trial of prophylactic
effects of ramosetronon postoperative nausea and vomiting (Ponv) after craniotomy:
Comparison with ondansetron. BMC Anesthesiol. 14:63. doi: 10.1186/1471-2253-
14-63

Frontiers in Aging Neuroscience

12

10.3389/fnagi.2025.1627353

Sharma, A., Patnaik, R., and Sharma, H. S. (2019). Neuroprotective effects of 5-
Ht(3) receptor antagonist ondansetron on morphine withdrawal induced brain edema
formation, blood-brain barrier dysfunction, neuronal injuries, glial activation and
heat shock protein upregulation in the brain. Int. Rev. Neurobiol. 146, 209-228. doi:
10.1016/bs.irn.2019.06.011

Song, S., Song, S. W., Kim, T. H., Lee, K. H., and Yoo, K. J. (2017). Effects of
preemptive cerebrospinal fluid drainage on spinal cord protection during thoracic
endovascular aortic repair. J. Thorac. Dis. 9, 2404-2412. doi: 10.21037/jtd.2017.07.03

Tao, L., Zhang, Z., Li, C., Huang, M., and Chang, P. (2024). The therapeutic targets
and signaling mechanisms of ondansetron in the treatment of critical illness in the
ICU. Front. Pharmacol. 15:1443169. doi: 10.3389/fphar.2024.1443169

Thomson, J., Hall, M., Ambroggio, L., Stone, B., Srivastava, R., Shah, S. S,, et al.
(2016). Aspiration and non-aspiration pneumonia in hospitalized children with
neurologic impairment. Pediatrics 137:€20151612. doi: 10.1542/peds.2015-1612

Tian, Z.R,, Sharma, A., Muresanu, D. F., Sharma, S., Feng, L., Zhang, Z., et al. (2023).
Nicotine neurotoxicity exacerbation following engineered Ag and Cu (50-60 Nm)
nanoparticles intoxication. neuroprotection with nanowired delivery of antioxidant
compound H-290/51 together with serotonin 5-Ht3 receptor antagonist ondansetron.
Int. Rev. Neurobiol. 172, 189-233. doi: 10.1016/bs.irn.2023.07.002

Tyers, M. B. (1992). Pharmacology and preclinical antiemetic properties of
ondansetron. Semin. Oncol. 19(4 Suppl. 10), 1-8.

Vaibhav, K., Braun, M., Alverson, K., Khodadadi, H., Kutiyanawalla, A., Ward,
A, et al. (2020). Neutrophil extracellular traps exacerbate neurological deficits after
traumatic brain injury. Sci. Adv. 6:eaax8847. doi: 10.1126/sciadv.aax8847

Vaid, A. K., Gupta, S, Doval, D. C., Agarwal, S., Nag, S. Patil, P., et al.
(2020). Expert consensus on effective management of chemotherapy-induced nausea
and vomiting: An indian perspective. Front. Oncol. 10:400. doi: 10.3389/fonc.2020.
00400

Wang, W., Jiang, Y., Cai, E., Li, B, Zhao, Y., Zhu, H, et al. (2019). L-
Menthol exhibits antidepressive-like effects mediated by the modification of 5-Htergic,
gabaergic and daergic systems. Cogn. Neurodyn. 13, 191-200. doi: 10.1007/s11571-
018-9513-1

Xu, B, Boero, L. ], Hwang, L., Le, Q. T., Moiseenko, V., Sanghvi, P. R,, et al. (2015).
Aspiration pneumonia after concurrent chemoradiotherapy for head and neck Cancer.
Cancer 121, 1303-1311. doi: 10.1002/cncr.29207

Yin, D., Yang, N,, Tian, Z., Wu, A. Z.,, Xu, D., Chen, M., et al. (2020). Effects
of ondansetron on apamin-sensitive small conductance calcium-activated potassium
currents in pacing-induced failing rabbit hearts. Heart Rhythm 17, 332-340. doi:
10.1016/j.hrthm.2019.09.008

Zhang, G. F.,, Guo, J., Qiu, L. L., Li, S. M., Zheng, M., Xia, J. Y., et al. (2019). Effects
of dezocine for the prevention of postoperative catheter-related bladder discomfort:
A prospective randomized trial. Drug Des. Devel. Ther. 13, 1281-1288. doi: 10.2147/
DDDT.S199897

frontiersin.org


https://doi.org/10.3389/fnagi.2025.1627353
https://doi.org/10.1136/gutjnl-2013-305989
https://doi.org/10.1016/j.taap.2024.116875
https://doi.org/10.1056/NEJMra0706547
https://doi.org/10.1038/s41597-022-01899-x
https://doi.org/10.1186/1741-7015-8-46
https://doi.org/10.3389/fphar.2019.00668
https://doi.org/10.3348/kjr.2010.11.2.231
https://doi.org/10.1093/neuros/nyz388
https://doi.org/10.1093/neuros/nyz388
https://doi.org/10.1186/s13018-020-02060-3
https://doi.org/10.1186/s13018-020-02060-3
https://doi.org/10.1161/CIRCRESAHA.121.319949
https://doi.org/10.1182/blood.2018893545
https://doi.org/10.1182/blood.2018893545
https://doi.org/10.1126/sciadv.aav4992
https://doi.org/10.1186/1471-2253-14-63
https://doi.org/10.1186/1471-2253-14-63
https://doi.org/10.1016/bs.irn.2019.06.011
https://doi.org/10.1016/bs.irn.2019.06.011
https://doi.org/10.21037/jtd.2017.07.03
https://doi.org/10.3389/fphar.2024.1443169
https://doi.org/10.1542/peds.2015-1612
https://doi.org/10.1016/bs.irn.2023.07.002
https://doi.org/10.1126/sciadv.aax8847
https://doi.org/10.3389/fonc.2020.00400
https://doi.org/10.3389/fonc.2020.00400
https://doi.org/10.1007/s11571-018-9513-1
https://doi.org/10.1007/s11571-018-9513-1
https://doi.org/10.1002/cncr.29207
https://doi.org/10.1016/j.hrthm.2019.09.008
https://doi.org/10.1016/j.hrthm.2019.09.008
https://doi.org/10.2147/DDDT.S199897
https://doi.org/10.2147/DDDT.S199897
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org/

	The impact of ondansetron on clinical outcomes in cranial surgery patients: a propensity-matched analysis of retrospective data
	1 Introduction
	2 Materials and methods
	2.1 Data source
	2.2 Participant selection
	2.3 Ondansetron exposure
	2.4 Variables
	2.5 Outcomes
	2.6 Statistical analysis

	3 Results
	3.1 Basic characteristics
	3.2 Primary outcome
	3.3 Secondary outcomes
	3.4 Subgroup analysis

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


