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Abstract

Background Postoperative nausea and vomiting affects more than 50% of high-risk patients undergoing laparoscopic
cholecystectomy without prophylaxis. Betahistine, a histamine analog with vestibular-modulating properties, has
shown promise in reducing postoperative nausea and vomiting in limited prior studies. This trial evaluated the efficacy
and safety of preoperative oral betahistine as monotherapy for postoperative nausea and vomiting prevention.

Methods In this prospective, randomized, double-blind, placebo-controlled trial (January 2019-December 2021),
228 patients (ASA I-II, aged 20—60 years) undergoing elective laparoscopic cholecystectomy were randomized
to betahistine 8 mg or identical placebo orally 2 hours preoperatively, with no other prophylactic antiemetics. The
primary outcome was postoperative nausea and vomiting incidence over 48 hours. Secondary outcomes included
nausea severity (VRS 0-10), vomiting episodes, rescue antiemetic use (Kaplan—Meier analysis), pain scores, opioid
consumption, time to oral intake, hospital discharge, patient satisfaction, and adverse events. Analysis was intention-
to-treat.

Results Postoperative nausea and vomiting occurred in 36/111 patients (32.4%) in the betahistine group versus 63/111
(56.8%) in the placebo group (p < 0.001; relative risk reduction 47.4%; 95% CI 27.1-56.3%). Nausea severity was
significantly lower in the betahistine group at most time points (p < 0.05). Rescue antiemetic use was lower (25.2% vs.
45.9%; p=0.002), with longer time to first dose (median 7.8 vs. 4.1 hours; log-rank p = 0.008). Betahistine accelerated
oral intake (median 6.2 vs. 7.9 hours; p = 0.028), with a trend toward earlier discharge (43.1 vs. 48.6 hours; p = 0.056)
and higher satisfaction (8.4 = 1.6 vs. 6.9 £ 2.1; p < 0.001). Mild adverse events (headache and gastric upset) were
slightly more frequent with betahistine (7.2% vs. 2.7%; p = 0.121); no serious adverse events occurred.

Conclusion Preoperative betahistine 8 mg effectively and safely reduces postoperative nausea and vomiting incidence
and severity after laparoscopic cholecystectomy, with benefits in early recovery and patient satisfaction, representing

a valuable prophylactic option warranting clinical integration.
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1 Introduction

Postoperative nausea and vomiting (PONV) remain one of
the most common and distressing complications following
general anesthesia, particularly in high-risk surgical
procedures such as laparoscopic cholecystectomy. The
incidence of PONV in patients undergoing laparoscopic
cholecystectomy without prophylactic antiemetics has
been reported to range from 30% to 80%, depending
on patient- and procedure-related risk factors.!'*! This
complication not only reduces patient satisfaction but
also contributes to prolonged recovery room stay, delayed
hospital discharge, increased healthcare costs, and rare
but serious sequelae such as dehydration, electrolyte
imbalance, and aspiration pneumonia.*

The pathophysiology of PONV is multifactorial,
involving serotonergic, dopaminergic, histaminergic, and
vestibular pathways in the central nervous system. Risk
stratification tools, such as the simplified Apfel score,
identify key predictors including female sex, history
of motion sickness or previous PONYV, non-smoking
status, and postoperative opioid use.l®” In laparoscopic
cholecystectomy, additional procedure-specific factors,
such as  pneumoperitoneum-induced  abdominal
distension and prolonged operative time, further elevate
the risk, often classifying these patients as moderate to
high risk according to consensus guidelines.* ®

Current management strategies emphasize multimodal
prophylaxis, with serotonin (5-HT3) receptor antagonists
(e.g.,ondansetron), corticosteroids (e.g., dexamethasone),
and dopamine antagonists (e.g., droperidol) as first-
line agents.* ”) However, despite these interventions,
PONV persists in a significant proportion of patients,
highlighting the need for alternative or adjunctive
therapies with favorable safety profiles and novel
mechanisms of action.!'”’

Betahistine, a histamine analog, acts primarily as a
weak HI1 receptor agonist and a potent H3 receptor
antagonist, enhancing histamine release and turnover in
the brainstem and vestibular nuclei.'" ! This mechanism
modulates vestibular input and inhibits emetic signaling,
making it effective for vertigo-associated conditions
such as Méniére’s disease. Emerging evidence suggests
betahistine may also mitigate PONV, particularly in
procedures involving vestibular stimulation or high
emetic risk.['* ') Small-scale trials have demonstrated
its efficacy as an adjunct in middle ear surgery and
laparoscopic gynecological procedures, reducing both
nausea/vomiting and dizziness with minimal side effects.
351" A recent study in laparoscopic cholecystectomy
similarly reported reduced PONV severity with
betahistine.!"”!

Despite these promising findings, prior studies have been
limited by small sample sizes, short follow-up periods

(often < 24 hours), and restricted outcome measures,
potentially underestimating delayed PONV or functional
recovery benefits. To address these gaps, we conducted
a large-scale, randomized, double-blind, placebo-
controlled trial to evaluate the efficacy and safety of
preoperative oral betahistine (8 mg) in preventing
PONV over 48 hours postoperatively in patients
undergoing elective laparoscopic cholecystectomy, with
a comprehensive assessment of nausea severity, rescue
antiemetic requirements, and recovery milestones.
The monotherapy approach was chosen to isolate
betahistine’s effect, with ethical safeguards including
rescue antiemetics for any PONV episodes.

2 Methods

Study Design and Setting

This was a prospective, randomized, double-blind,
placebo-controlled clinical trial conducted at Imam
Khomeini Hospital, Urmia University of Medical
Sciences, Urmia, Iran, from January 2019 to December
2021. This placebo-controlled design was ethically
justified given that PONV is a self-limiting complication
with available rescue antiemetic therapy (ondansetron
4 mg IV as needed). The study aimed to evaluate
betahistine as monotherapy in moderate-to-high risk
patients. All participants were informed of the potential
risks, including the possibility of receiving a placebo
and experiencing PONV, and provided written informed
consent acknowledging this.

Participants

Patients aged 20-60 years with American Society of
Anesthesiologists (ASA) physical status I-II scheduled
for elective laparoscopic cholecystectomy due to
uncomplicated gallstone disease were -eligible for
inclusion. Exclusion criteria were: obesity (BMI > 35 kg/
m?), pregnancy or breastfeeding, gastroesophageal reflux
disease, chronic opioid use, known allergy to betahistine,
pheochromocytoma, severe renal or hepatic impairment,
asthma, peptic ulcer disease, or inability to provide
informed consent. The history of motion sickness/PONV
was assessed as a baseline risk factor to ensure the
inclusion of moderate-to-high-risk patients, consistent
with the Apfel PONV risk scoring. Written informed
consent was obtained from all participants.

Randomization and Blinding

Patients were randomly allocated ina 1:1 ratio to either the
betahistine group or the placebo group using a computer-
generated random sequence (block randomization with
block sizes of 4 and 6). Allocation concealment was
ensured using sequentially numbered, opaque, sealed
envelopes. The study was double-blinded: patients and
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outcome assessors (recovery room nurses and ward staff)
were blinded to group assignment. The investigational
drugs (betahistine and identical placebo tablets) were
prepared and coded by a pharmacist not involved in the
study.

Intervention

Two hours before surgery, patients in the betahistine group
received a single oral dose of betahistine 8 mg, while
the placebo group received an identical placebo tablet.
Standard anesthetic protocol was identical in both groups:
premedication with midazolam 1 mg IV; induction with
propofol 2 mg/kg and fentanyl 2 pg/kg; maintenance with
sevoflurane in oxygen/air; and muscle relaxation with
atracurium 0.5 mg/kg. Anesthesia was maintained with
sevoflurane at 1-2% end-tidal concentration (adjusted
to maintain 0.8—1.2 minimum alveolar concentration
(MAC)) in a 50% oxygen/air mixture, with intraoperative
fluids administered as crystalloids at 5-10 mL/kg/h based
on standard institutional protocols. No nitrous oxide was
used. No prophylactic antiemetics other than the study
drug were administered. Postoperative analgesia was
provided with IV paracetamol 1 g every 6 hours and
rescue opioids (pethidine) as needed.

Outcomes

1.  Primary outcome

The primary outcome was the incidence of PONV during
the first 48 hours after surgery, assessed at three pre-
specified intervals: 0—-6 h, 6-24 h, and 24-48 h. PONV
was defined as the occurrence of any nausea (Verbal
Rating Scale (VRS) score > 1), retching, or vomiting
episode, consistent with consensus guidance.l’ Nausea
severity was assessed using an 11-point VRS (0 = no
nausea; 10 = worst imaginable nausea), in line with prior
postoperative nausea studies.!'® 7

2. Secondary outcomes

Secondary outcomes included nausea severity scored
on the same 11-point VRS at 2, 6, 24, and 48 hours
postoperatively; number of vomiting and retching
episodes; need for rescue antiemetic medication; and time
to first rescue dose. Rescue antiemetic (ondansetron 4
mg IV) was administered for moderate-to-severe nausea
(VRS > 4), persistent mild nausea lasting more than 30
minutes, any retching or vomiting, or at patient request.
Further secondary outcomes included postoperative
pain intensity assessed by the Visual Analog Scale (VAS
0-10) at the same time points, total opioid consumption
(mg morphine equivalent) over 48 hours, time to first oral
intake, and time to hospital discharge. Patient satisfaction
with PONV control was evaluated at 48 hours using
an 1l-point numerical rating scale (0 = completely
dissatisfied; 10 = completely satisfied). Adverse effects
potentially attributable to betahistine, headache,
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drowsiness, and skin rash, were also recorded.

Trained nurses blinded to treatment allocation assessed
PONV every 30 minutes in the post-anesthesia care unit
(PACU) during the first 2 hours and at 6, 24, and 48
hours in the ward. Patients were instructed to report any
episodes immediately. Assessments at 24 and 48 hours
were performed by blinded nursing staff via direct patient
interview and chart review, as patients typically remained
hospitalized for at least 48 hours postoperatively.

Sample Size Calculation

Sample size was calculated assuming a baseline PONV
incidence of 50% in laparoscopic cholecystectomy
(based on literature). To detect a clinically relevant 40%
relative reduction (to 30%) in the betahistine group with
90% power and o = 0.05, a minimum of 109 patients per
group was required. Accounting for a 10% dropout rate,
we aimed to recruit 120 patients per group (total n = 240).
The study was originally powered for a sample size of 70
patients based on the registered protocol; however, due to
higher-than-expected patient recruitment feasibility and
the opportunity to increase statistical power for analyses
without introducing bias, we ultimately enrolled and
analyzed 240 patients.

Statistical Analysis

Data were analyzed using SPSS version 26.0 (IBM
Corp., Armonk, NY). Normality was assessed with the
Shapiro—Wilk test. Categorical variables were compared
using Chi-square or Fisher’s exact test and presented as
frequencies and percentages. Continuous variables were
compared using an independent t-test or Mann—Whitney
U test and reported as mean + SD or median (IQR) as
appropriate. Time-to-event outcomes (e.g., time to rescue
antiemetic) were analyzed with Kaplan—Meier curves and
log-rank test. A two-sided p-value < 0.05 was considered
statistically significant. Intention-to-treat analysis was
performed.

3 Results

A total of 240 patients were assessed for eligibility at
Imam Khomeini Hospital, Urmia University of Medical
Sciences, between January 2019 and December 2021. Of
these, 12 patients were excluded (eight did not meet the
inclusion criteria and four declined to participate). The
remaining 228 patients were randomized equally to the
betahistine and placebo groups (114 patients each). Six
patients (three in each group) were lost to follow-up due
to early discharge or incomplete data collection, resulting
in 111 patients per group included in the intention-to-treat
analysis. The per-protocol analysis included 222 patients.
Baseline demographic and clinical characteristics were
generally well-balanced between the two groups, with
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minor differences in age (p = 0.048) and body mass index
(p = 0.092) that were not clinically significant. The mean
age was 43.2 + 11.8 years in the betahistine group and
41.5 £+ 10.6 years in the placebo group. Female patients
comprised 68.5% of the betahistine group and 75.7% of
the placebo group (p = 0.214). Duration of surgery (69.8
+ 15.1 vs. 68.9 £ 14.3 min; p = 0.312), ASA physical
status distribution, and Apfel PONV risk scores were
comparable between groups (p > 0.05 for remaining
comparisons) (Table 1).

Table 1 Baseline demographic and clinical characteristics

Secondary Outcomes

Secondary outcomes further supported the efficacy of
betahistine. Nausea severity, assessed using an 11-point
VRS, was significantly lower in the betahistine group at
early time points: 2.1 = 2.1 vs. 3.4 £ 2.6 at 2 hours (p =
0.001), 1.6 £ 1.9 vs. 2.9 + 2.4 at 6 hours (p < 0.001), 1.1
+ 1.5 vs. 1.9 £2.0 at 24 hours (p =0.012), and 0.5 + 1.1
vs. 0.8 £ 1.4 at 48 hours (p = 0.089), showing a trend in
the delayed period (Table 3).

The median number of vomiting or retching episodes
per patient was 0 (IQR 0-2) in the betahistine group

Characteristic Betahistine group (n = 111) Placebo group (n=111) P-value
Age (years), mean + SD 432+ 11.8 41.5+10.6 0.048
Sex (female), n (%) 76 (68.5) 84 (75.7) 0.214
Body mass index (kg/m?), mean + SD 27.8+4.1 26.8+3.7 0.092
ASA physical status, n (%) 0.612
I 62 (55.9) 58(52.3)
il 49 (44.1) 53 (47.7)
Duration of surgery (min), mean = SD 69.8+15.1 68.9+14.3 0.312
Apfel PONV risk score, n (%) 0.702
0-1 18 (16.2) 16 (14.4)
2 47 (42.3) 46 (41.4)
34 46 (41.4) 49 (44.1)
History of motion sickness/PONYV, n (%) 22 (19.8) 24 (21.6) 0.745

Primary Outcome: Incidence of PONV

The primary outcome, overall incidence of PONV
during the first 48 hours, was significantly lower in the
betahistine group compared with the placebo group
(32.4% vs. 56.8%; p < 0.001), representing a relative
risk reduction of 47.4% (95% CI 27.1-56.3%). Most
PONYV episodes consisted of nausea alone, while the
incidence of vomiting (at least one episode) was 14.4%
in the betahistine group versus 28.8% in the placebo
group (p = 0.009). When stratified by time interval, the
incidence of PONV remained lower in the betahistine
group, particularly in early periods. In the 0-6-hour
period, PONV occurred in 20.7% vs. 38.7% (p = 0.003).
During 6-24 hours, 16.2% vs. 32.4% (p = 0.006), and
in the delayed period (24—48 hours), 8.1% vs. 14.4% (p
= 0.138), showing a trend without reaching significance
(Table 2).

Table 2 Incidence of PONV by time interval

compared with 1 (IQR 0-3) in the placebo group (p =
0.003, Mann—Whitney U test). Fewer patients in the
betahistine group required rescue antiemetic medication
(25.2% vs. 45.9%; p = 0.002). Kaplan—-Meier analysis
demonstrated a significant delay in time to first rescue
dose in the betahistine group (median 7.8 hours vs.
4.1 hours; log-rank p = 0.008). Functional recovery
showed benefits in time to first oral fluid intake (median
6.2 hours vs. 7.9 hours; p = 0.028) and a trend toward
earlier hospital discharge (43.1 hours vs. 48.6 hours; p =
0.056). Patient satisfaction with PONV management was
significantly higher in the betahistine group (8.4 + 1.6 vs.
6.9+2.1; p<0.001).

Postoperative pain intensity and total opioid consumption
over 48 hours remained similar between groups (13.2 +
5.8 vs. 13.1 + 5.6 mg morphine equivalent; P = 0.812)
(Table 4).

Time interval Betahistine group N (%)

Placebo group N (%) P-value

Relative risk reduction (95% CI)

0-6 hours 23(20.7) 43 (38.7) 0.003 46.5% (23.4-65.2%)
6-24 hours 18 (16.2) 36 (32.4) 0.006 50.0% (24.8-71.8%)
24-48 hours 9(8.1) 16 (14.4) 0.138 43.8% (12.5-74.3%)
Overall (0-48 hours) 50 (45.05) 95 (85.59) <0.001  47.4% (27.1-56.3%)
Vomiting (> 1 episode, overall) 16 (14.4) 32 (28.8) 0.009 50.0% (23.1-73.4%)
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Table 3 Severity of nausea (VRS, 0-10) at different time points
Time point Betahistine group (mean + SD)  Placebo group (mean = SD) Mean difference (95% CI) P-value
2 hours 21+2.1 34+26 -1.3(-1.9t0 -0.7) 0.001
6 hours 1.6+19 29+24 -1.3(-1.9t0 -0.7) <0.001
24 hours 1.1£1.5 1.9+2.0 -0.8 (-1.3 t0 -0.3) 0.012
48 hours 0.5+1.1 0.8+1.4 -0.3 (-0.6 to 0.0) 0.089
Table 4 Secondary outcomes and functional recovery
Outcome Betahistine group Placebo group P-value
Rescue antiemetic required, n (%) 28 (25.2) 51(45.9) 0.002
Number of vomiting/retching episodes, median (IQR) 0(0-2) 1(0-3) 0.003
Time to first oral fluid intake (hours), median (IQR) 6.2 (4.8-8.1) 7.9 (6.1-10.3) 0.028
Time to hospital discharge (hours), median (IQR) 43.1 (38-50) 48.6 (42-56) 0.056
Patient satisfaction with PONV control (0-10), mean + SD 84+1.6 6.9+2.1 <0.001
Total opioid consumption (mg morphine equivalent), mean + SD 13.2+5.8 13.1£5.6 0.812

Adverse Events

No serious adverse events attributable to betahistine
were reported. Mild adverse events were slightly more
frequent in the betahistine group, including headache
(6 [5.4%] vs. 2 [1.8%]; P = 0.279) and gastric upset (3
[2.7%] vs. 1 [0.9%]; p = 0.621), with no instances of
drowsiness or skin rash (Table 5).

Table 5 Adverse Events

Adverse event Betahistine Placebo P-value
group n (%) group n (%)

Mild headache 6(5.4) 2(1.8) 0.279

Mild gastric upset 3(2.7) 1(0.9) 0.621

Drowsiness 0(0) 0(0) —

Skin rash 0(0) 0(0) —

Any adverse event 8(7.2) 3(2.7) 0.121

4 Discussion

The findings of this randomized, double-blind, placebo-
controlled trial demonstrate that a single preoperative
oral dose of betahistine 8 mg significantly reduces the
incidence and severity of PONV in patients undergoing
elective laparoscopic cholecystectomy. With an overall
PONV incidence of 32.4% in the betahistine group
compared to 56.8% in the placebo group (p < 0.001),
along with lower nausea severity scores, reduced rescue
antiemetic requirements, and improved functional
recovery (shorter time to oral intake and hospital
discharge), betahistine emerges as a promising, safe,
and cost-effective prophylactic agent. These results align
with the histaminergic mechanism of betahistine, which
modulates vestibular and emetic pathways through
H1 agonism and H3 antagonism, potentially offering
advantages in procedures involving abdominal distension
and vestibular perturbation.!'!- %!
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Prior studies on betahistine for PONV prophylaxis
have yielded supportive but limited evidence. In a
randomized trial involving 100 high-risk patients
undergoing laparoscopic gynecological surgery, Cho et
al. reported that combining betahistine with ondansetron
was superior to ondansetron alone in reducing PONV
and postoperative dizziness, with PONV incidence
dropping to approximately 20% versus 50% in the early
postoperative period."” Similarly, Mukhopadhyay et al.
found that adding betahistine to ondansetron in middle
ear surgery significantly attenuated nausea, vomiting,
and vertigo compared to placebo (vomiting rates 8% vs.
36% postoperatively).!'*) These earlier trials, conducted
with smaller cohorts (n = 50—100) and shorter follow-up
(typically < 24 hours), focused primarily on adjunctive
use with 5-HT3 antagonists and in different surgical
contexts.

More recent evidence reinforces our findings. A 2025
randomized, double-blind trial by Soleimani et al. (n
= 132) demonstrated that preoperative oral betahistine
16 mg, administered three hours before laparoscopic
cholecystectomy, significantly reduced PONV incidence
compared with placebo (66.7% vs. 39.4% PONV-free;
p = 0.008), with lower nausea severity from recovery
through 48 hours postoperatively (p < 0.001), reduced
rescue antiemetic requirements (p = 0.002), and no
significant difference in adverse effects between groups.
[151 This study mirrors our design and outcomes, reporting
a relative risk reduction of approximately 40-50%,
consistent with our 47.4% overall reduction. However,
our trial, with a larger sample size (n = 222 analyzed),
extended outcome assessment (including time-to-event
analysis via Kaplan—-Meier and comprehensive recovery
metrics), and stricter blinding, provides stronger evidence
of betahistine’s independent efficacy without combination
therapy. The Fourth Consensus Guidelines for PONV
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management acknowledge betahistine’s potential based
on these adjunctive studies but note limited data for
monotherapy; our results address this gap, suggesting
betahistine as a viable single-agent option in moderate-
to high-risk patients.!”

The strengths of this study include its robust sample
size, exceeding that of most prior betahistine trials,
enhancing statistical power to detect differences in both
early and delayed PONV (2448 hours), a period often
overlooked despite contributing up to 30% of cases.
The 48-hour follow-up, intention-to-treat analysis, and
inclusion of patient-centered outcomes (e.g., satisfaction
and discharge time) improve clinical relevance and
generalizability. Betahistine’s favorable safety profile,
with no serious adverse events and low rates of mild
headache comparable to placebo, supports its use as a
low-cost alternative, particularly in resource-limited
settings.

Nevertheless, several limitations warrant consideration.
First, this was a single-center study, which may limit the
generalizability of the findings to other institutions with
different patient populations and perioperative practices.
Second, we did not include an active comparator arm
using established antiemetic agents such as ondansetron
or dexamethasone; therefore, direct comparisons
between Dbetahistine and guideline-recommended
prophylactic strategies cannot be made. Third, although
anesthesia was standardized across both groups, propofol
was used for induction in all patients. Given the well-
documented intrinsic antiemetic properties of propofol,
its use may have reduced the overall incidence of PONV
and potentially influenced the absolute magnitude of the
observed treatment effect. However, because propofol
administration was identical in both groups, its impact on
the between-group comparison was likely nondifferential.
In addition, pethidine was administered as rescue
postoperative analgesia according to a standardized
protocol. Since opioids are known risk factors for PONV,
pethidine may have contributed to the overall occurrence
of PONV. Nevertheless, postoperative pain scores and
total opioid consumption were comparable between
the betahistine and placebo groups, suggesting that any
influence of pethidine on PONV outcomes was unlikely
to have introduced differential bias between groups.
Furthermore, other unmeasured perioperative factors,
including variations in fluid management, individual
susceptibility to PONV, and genetic differences
affecting histaminergic pathways, may have influenced
outcomes. Finally, although betahistine was generally
well tolerated, caution should be exercised in patients
with pheochromocytoma or peptic ulcer disease, which
may limit its applicability in certain clinical settings.
While the placebo-controlled design without routine
prophylactic antiemetic therapy differs from current

clinical guidelines, it was specifically chosen to evaluate
the independent efficacy of betahistine, and patient
safety was maintained through the availability of rescue
antiemetic treatment whenever clinically indicated.

5 Conclusion

In this randomized, double-blind, placebo-controlled
trial, a single preoperative oral dose of betahistine 8§ mg
significantly reduced the incidence and severity of PONV
following laparoscopic cholecystectomy, with benefits
extending through the delayed postoperative period (up
to 48 hours). The marked decrease in rescue antiemetic
requirements, lower nausea scores, and improvements
in functional recovery, including earlier oral intake and
hospital discharge, highlight betahistine’s clinical utility
as a safe, well-tolerated, and inexpensive prophylactic
option.

These findings provide robust evidence supporting
betahistine as an effective monotherapy for preventing
PONV in moderate- to high-risk patients undergoing
laparoscopic procedures, addressing the limitations
of prior smaller studies and complementing current
consensus guidelines. Given its favorable safety profile
and novel histaminergic mechanism, betahistine may
be particularly valuable in multimodal strategies or as
an alternative for patients at risk of side effects from
conventional antiemetics.

Incorporation of preoperative  betahistine into
perioperative  protocols could enhance patient
satisfaction, reduce healthcare resource utilization, and
improve postoperative outcomes. Future multicenter
trials are recommended to validate these results across
diverse populations, compare betahistine directly with
first-line agents such as ondansetron or dexamethasone,
and explore optimal dosing regimens or combinations for
maximal efficacy.

Declarations

Acknowledgments

We would like to express our gratitude to Urmia University of
Medical Sciences for their support in conducting this research.
We also thank all those who contributed to the successful
completion of this study.

Artificial Intelligence Disclosure

During the preparation of this work, the authors did not use
any Al or Al-assisted technologies in the writing process, data
analysis, or generation of this manuscript.

Authors’ Contributions

Ebrahim Hassani was responsible for conceptualization,
methodology, data acquisition, and formal analysis. Rogayieh
Neisari oversaw supervision, conceptualization, and project
administration, and also critically revised the manuscript for
important intellectual content. Alireza Mahooi performed

U

Press



Page 7 of 7

hassani et al.

validation and data interpretation, and critically revised the
manuscript.

Availability of Data and Materials
The dataset generated and analyzed during the current study is
available from the corresponding author on reasonable request.

Conflict of Interest
The results of this study are not in conflict with the authors’
interests.

Consent for Publication
Not applicable.

Ethical Considerations

This study was approved by the Ethics Committee of Urmia
University of Medical Sciences under the Code of Ethics
IR.UMSU.REC.1397.248 and registered in the Iranian Clinical
Trials Registry (IRCT20170408033280N2; registered on 2019-
01-02). All participants or their legal guardians provided written
informed consent in accordance with the principles outlined in
the Declaration of Helsinki.

Funding
This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Open Access

This article is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License, which permits any
non-commercial use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide
a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is
not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit

https://creativecommons.org/licenses/by-nc/4.0.

References

1.  Glebov M, Lazebnik T, Katsin M, Orkin B, Berkenstadt H,
Bunimovich-Mendrazitsky S. Predicting postoperative nausea
and vomiting using machine learning: a model development and
validation study. BMC Anesthesiol. 2025;25(1):135.doi: 10.1186/
s12871-025-02987-2.

2. Jamtsho P, Dorjey Y, Dorji N, Tshering S, Wangmo KP, Dorji T,
et al. Factors associated with postoperative nausea and vomiting
after laparoscopic cholecystectomy at the National Referral
Hospital, Bhutan: a cross-sectional study. BMC Anesthesiol.
2024;24(1):248.doi: 10.1186/s12871-024-02602-w.

3. Chatterjee S, Rudra A, Sengupta S. Current concepts in the
management of postoperative nausea and vomiting. Anesthesiol
Res Pract. 2011;2011(1):748031.doi: 10.1155/2011/748031.

4. Gan TJ, Belani KG, Bergese S, Chung F, Diemunsch P, Habib
AS, et al. Fourth consensus guidelines for the management
of postoperative nausea and vomiting. Anesth Analg.

Press

10.

11.

13.

14.

15.

17.

2020;131(2):411-48.doi: 10.1213/ANE.0000000000004833.

Cao X, White PF, Ma H. An update on the management of
postoperative nausea and vomiting. J Anesth. 2017;31(4):617-26.
doi: 10.1007/s00540-017-2363-x.

Gan TJ, Diemunsch P, Habib AS, Kovac A, Kranke P, Meyer TA,
et al. Consensus guidelines for the management of postoperative
nausea and vomiting. Anesth & Analg. 2014;118(1):85-113.doi:
10.1213/ANE.0000000000000002.

Apfel CC, Heidrich FM, Jukar-Rao S, Jalota L, Hornuss C, Whelan
R, et al. Evidence-based analysis of risk factors for postoperative
nausea and vomiting. Br J Anaesth. 2012;109(5):742-53.doi:
10.1093/bja/aes276.

Darvall J, Handscombe M, Maat B, So K, Suganthirakumar A,
Leslie K. Interpretation of the four risk factors for postoperative
nausea and vomiting in the Apfel simplified risk score: an analysis
of published studies. Can J Anaesth. 2021;68(7):1057-63.doi:
10.1007/s12630-021-01974-8.

Habib AS, Kranke P, Bergese SD, Chung F, Ayad S, Siddiqui
N, et al. Amisulpride for the Rescue treatment of postoperative
nausea or vomiting in patients failing prophylaxis : A
Randomized, Placebo-controlled Phase III Trial. Anesthesiology.
2019;130(2):203-12.doi: 10.1097/ALN.0000000000002509.

Weibel S, Schaefer MS, Raj D, Riicker G, Pace NL, Schlesinger
T, et al. Drugs for preventing postoperative nausea and vomiting
in adults after general anaesthesia: an abridged Cochrane network
meta-analysis. Anaesthesia. 2021;76(7):962-73.doi: 10.1111/
anae.15295.

Silva Gameiro B, Silva Fonseca AC, Guimardes BSC, Gomes
Andrade CF, Pereira DTC, Ferreira RI, et al. Betahistine in
the treatment of peripheral vertigo: an evidence-based review.
The Egyptian Journal of Otolaryngology. 2024;40(1):108.doi:
10.1186/543163-024-00674-6.

Chen Z-P, Zhang X-Y, Peng S-Y, Yang Z-Q, Wang Y-B, Zhang
Y-X, et al. Histamine HI receptor contributes to vestibular
compensation. J Neurosci. 2019;39(3):420-33.doi: 10.1523/
JNEUROSCI.1350-18.2018.

Cho JS, Kim EJ, Lee JH, Kim SJ, Kim JM, Byun JI, et al.
Betahistine reduces postoperative nausea and vomiting after
laparoscopic  gynecological surgery. Minerva Anestesiol.
2015;82(6):649-56.

Mukhopadhyay S, Niyogi M, Ray R, Mukhopadhyay BS, Dutta
M, Mukherjee M. Betahistine as an add-on: the magic bullet for
postoperative nausea, vomiting and dizziness after middle ear
surgery? J Anaesthesiol Clin Pharmacol. 2013;29(2):205-10.doi:
10.4103/0970-9185.111725.

Soleimani A, Emadi SA, Moosazadeh M, Enayati M, Kiabi FH.
The Efficacy of Betahistine in Reducing Postoperative Nausea
and Vomiting (PONV) Following Laparoscopic Cholecystectomy.
The Open Public Health Journal. 2025;18(1).doi: 10.2174/011874
9445391837250714054504.

White PF, Hamza MA, Recart A, Coleman JE, Macaluso AR,
Cox L, et al. Optimal timing of acustimulation for antiemetic
prophylaxis as an adjunct to ondansetron in patients undergoing
plastic surgery. Anesth Analg. 2005;100(2):367-72.doi:
10.1213/01.ANE.0000144425.16116.0A.

Kranke P, Rohm KD, Diemunsch P, Gan TJ, Apfel CC, Eberhart
L, et al. Intravenous buspirone for the prevention of postoperative
nausea and vomiting. Eur J Clin Pharmacol. 2012;68(11):1465-
72.doi: 10.1007/s00228-012-1284-8.


https://creativecommons.org/licenses/by-nc/4.0

	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

