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Background. Common postoperative complications following surgery, particularly acute appendicitis surgery, include post-
operative pain and vomiting, which can cause discomfort and delay recovery time. Methods. A randomized double-blinded
placebo-controlled clinical trial was conducted with 80 cases of acute appendicitis of American Society of Anesthesiologists (ASA)
physical status I or II and aged 18–60 y/o scheduled for appendectomy under general anesthesia. Patients were randomly divided
into two equal groups: group A received 4mg of ondansetron IV (2ml) and group B received 2ml of normal slain IV (placebo).
Pain according to VAS, nausea and vomiting according to clinical symptoms, shivering and sedation according to the Bedside
Shivering Assessment Scale (BSAS), and the Ramsay Sedation Scale (RSS) at 2, 6, 12, and 24 hours after surgery were evaluated and
compared between the groups. Results. Tere was a signifcant decline in the severity of pain only at 2 hours after surgery between
the ondansetron and control groups (5.3± 1.0 vs. 6.0± 1.0; p � 0.01), not showing a diference between the groups at 6, 12, and
24 hours after appendectomy. Postoperative nausea and vomiting at 2 (5% vs. 25%; p � 0.03) and 6 (7.5% vs. 27.5%; p � 0.04)
hours after appendectomy in the ondansetron group. At diferent times, the ondansetron and control groups did not difer in
terms of pethidine consumption or sedation. Conclusions. In conclusion, our study found that ondansetron was efective in
reducing postoperative vomiting after acute appendicitis surgery. However, it did not show a clinically signifcant efect on
postoperative pain. Tis trial is registered with IRCT20230722058883N1.

1. Introduction

Proper postoperative pain management is one of the most
crucial objectives and responsibilities of surgeons and has
yet to be resolved [1]. One of the frequent pains that patients
typically report is that of abdominal surgery, especially
appendectomy, for which moderate to severe pain following
surgery is observed [2]. With a lifetime risk of 8.6% for men

and 6.7% for women, acute appendicitis is a common disease
that most frequently afects people between the ages of 10
and 20 [3]. Patients perceive pain at the incision site as their
most critical concern following surgery [4]. Morphine and
some other drug combinations are some of themost efective
pain relievers after surgery. To lessen postoperative pain,
many techniques and medications are employed. Systemic
opioids alone cannot adequately relieve postoperative pain
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and can cause undesirable side efects such as nausea,
vomiting, constipation, itching, and cardiac and respiratory
depression [5]. Tus, fnding alternative medications with
fewer side efects is crucial to controlling pain after surgery.

One of the medications that has lately come to light for
pain management is ondansetron [6, 7]. Ondansetron
(OND), a specifc 5-HT antagonist, blocks Na channels and
opioid receptors [8] in brain neurons, as shown in animal
studies [9]. Additionally, when used as a local anesthetic,
OND is 15 times more efective than lidocaine at producing
numbness and is a good substitute [9]. Several randomized
controlled trials (RCTs) suggest an overall better result for
OND compared with opioids and other medications
[10–12]. In a related meta-analysis, Pei et al. investigated the
efect of ondansetron on the prevention of propofol injection
pain, as they reported that ondansetron has a similar impact
to lidocaine and magnesium sulfate to efectively reduce the
pain [7].

Although thoracic and upper abdominal operations are
widely acknowledged to be associated with increased levels
of pain following surgery [13], the following reasons support
the choice of appendectomy as the focus of the investigation:
frst of, surgical damage, tissue infammation, and stimu-
lation of the visceral nerve are some of the multifactorial
causes of postappendectomy pain [14, 15]. However, the
relative contribution of each factor to the overall pain ex-
perience remains poorly delineated. Secondly, despite the
routine nature of appendectomy, there exists a paucity of
high-quality evidence regarding the optimal management of
postoperative pain, especially RCTs investigating novel
treatments such as the very ondansetron, in patients un-
dergoing this procedure. Lastly, acute appendicitis repre-
sents a prevalent surgical condition, afecting individuals
across diverse demographics and age groups. Its exorbitant
prevalence underscores the clinical relevance and public
health signifcance of exploring strategies to optimize
postoperative outcomes in this patient population [16].
Terefore, we aimed to investigate the efect of OND on the
management of pain and nausea following the highly
prevalent procedure in our center, appendectomy.

2. Materials and Methods

2.1. Ethical Statement. Tenational research committees have
approved this trial, and all procedures were carried out in
compliance with their guidelines. Te study protocol was
registered at the Iranian Registry of Clinical Trials (IRCT)
under the registration number∗IRCT20230722058883N1∗.
Te study intervention and objectives were explained to the
participants prior to the trial’s start, and their written informed
consent was then obtained.

2.2. Trial Design. We conducted a pragmatic, single-center,
randomized, double-blinded, placebo-controlled trial
in∗Shahid Mohammadi Hospital, Bandar Abbas, Iran, from
2014 to 2015∗. Te trial investigators were blinded as the
study was overseen by an independent data and safety
monitoring board, which also looked over the intermediate

analysis results. Consolidated Standards of Reporting Trials
(CONSORT) guidelines were followed in this study [17].Te
presence of any contraindications for using ondansetron,
such as the patient’s reluctance, use of any type of analgesia
not defned in the hospital protocol within 24 hours before
the operation (with the exception of acetaminophen (par-
acetamol) as a common pain management regimen, within
the span of emergency room admission until surgery, with
the dose varying from 500mg to 1000mg given every 4 to
6 hours as needed), a history of allergy to ondansetron and
similar compounds, a history of drug abuse, or alcohol
dependence, disorders such as cardio-respiratory, liver
problems, and a history of neurological or neuromuscular or
psychiatric diseases (especially a history of seizures or ep-
ilepsy), a history of sufering from chronic pain syndromes,
and patients with complicated surgeries were the criteria to
exclude patients from the study.

Of the 115 patients enrolled in this study, 80 patients
diagnosed with appendicitis with ASA I and II, aged between
18 and 60 years, who were candidates for appendectomy,
were included in the study after a full explanation of the
procedure and obtaining consent (Figure 1). Shivering and
sedation were measured and recorded based on the Bedside
Shivering Assessment Scale (BSAS) [18] and the Ramsay
Sedation Scale (RSS) [19], respectively. If a specifc drug was
needed to eliminate side efects, the name of the drug was
written. Postoperative pain was treated with pethidine
(25mg intravenous), and shivering was treated with
pethidine (25mg intravenous) if needed (grade 4). After
transferring the patients to the ward, in cases of nausea or
vomiting, antiemetic drugs such as metoclopramide were
used according to the patient’s request. All patients un-
derwent appendectomy under the same setting and surgical
technique, with the same predetermined surgical team and
the same preoperative protocol.

2.3. Randomization and Trial Procedures. Te eligible pa-
tients were allocated at random (1 :1) and divided into two
groups by the table provided by the Random Allocation
software. Group A: injection of 4mg (2 cc) of ondansetron
(drug group); group B: injection of 2 cc of normal saline
(placebo group). A dedicated, password-protected web-
based system was used to centrally randomize data. Pa-
tients as well as surgeons were kept unaware of the ran-
domization until the conclusion of a 24-hour follow-up. Te
anesthesiologist, the patient, and the nurse in the recovery
department were not informed of the content of the injected
medicine.

2.4. Outcome Measures. At 2, 6, 12, and 24 hours, pain in-
tensity was evaluated according to the visual analog scale
(VAS) as the primary outcome. Te presence or absence of
nausea as well as the number of times of vomiting, the
presence or absence of shivering, and sedation were sec-
ondary outcomes. To assess the clinical applicability of the
diferences in outcomes between cases and controls,
a minimum clinically important diference (MCID) [20] was
utilized.
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2.5. Sample Size. According to the study of Zhong et al. [21],
the sample size for the ondansetron group and the control
group was calculated. Considering α� 0.05 and β− 1� 0.8
and z_(1− α/2)� 1.96 and z_(1− β)� 1.28, the minimum
sample size in each group is 38. Due to the probability of
dropouts within the groups, 40 individuals were taken into
consideration for each group.

2.6. Statistical Analysis. After collecting the required sam-
ples and information, the data were analyzed by SPSS
software (version 16.0, IBM Corp.). Te normality of the
data was assessed using the Shapiro–Wilk test. Te data
exhibited an approximately normal distribution, as in-
dicated by nonsignifcant results in the Shapiro–Wilk test
(p> 0.05). Hence, the Student’s t-test was used to compare
the two groups. Fisher’s exact or the chi-square test was used
to assess the categorical variables, and a p value of less than
0.05 was regarded as statistically signifcant.

3. Results

3.1. Preoperative Patient Characteristics. A total of 80 pa-
tients were included in this study, and the mean± SD age of
the total population was 27.6± 9.1 years, particularly
25.8± 8.5 in the ondansetron group and 29.4± 9.5 in the
control group (p � 0.1). Te mean preoperative systolic and
diastolic pressure, heart rate, and percentage of arterial
oxygen saturation, as well as other baseline characteristics,
can be observed in (Table 1). Te mean VAS pain of all
patients before surgery was 4.1± 0.9, which was 4.2± 0.8 in

the ondansetron group and 4.1± 1.0 in the control group
(p � 0.8). Preoperative baseline pain and demographics
were similar between the groups (all p> 0.05).

Regarding pain intensity, there was a signifcant dif-
ference between the two groups at 2 hours after the surgery
(5.3± 1.0 in OND vs. 6.0± 1.0 in controls, p � 0.01).
According to the MCID, this diference was not clinically
meaningful when interpreted in the context of VAS pain, as
the MCID of VAS pain is reported to be a reduction of
1.37 cm in studies [22]. Other time points did not reveal
signifcant diferences between the groups (Table 2).

Te mean consumption of pethidine did not difer between
the OND and control groups at 2, 6, 12, and 24hours after the
operation (allp> 0.05). In comparison to the control group, the

Assessed for eligibility (n= 115)
Enrollment

Allocation

Follow-Up

Analysis

Randomized (n=80)

Excluded (n= 35)
• Not meeting inclusion criteria (n= 12)
• Declined to participate (n= 17)
• Withdrew consent (n= 6)

Allocated to ondansetron (n= 40)
• Received allocated intervention (n= 40)

Allocated to normal saline (n= 40)
• Received allocated placebo (n= 40)

Lost to follow-up (n= 0)
Discontinued intervention (n= 0)

Lost to follow-up (n= 0)
Discontinued intervention (n= 0)

Analysed (n= 40) Analysed (n= 40)

Figure 1: CONSORT fow diagram.

Table 1: Preoperative demographics and pain.

OND Control Total p value
Sample size 40 40 80 —
Age 25.8± 8.5 29.4± 9.5 27.6± 9.5 0.1
Gender (m : f ) 31 : 9 27 :13 58 : 22 0.3
BMI 24.2± 3.4 23.3± 2.6 23.8± 3.1 0.9
ASA (I : II) 35 : 5 33 : 7 68 :12 0.5
Systolic BP 116.4± 8.5 117.4± 9.1 116.9± 8.9 0.6
Diastolic BP 74.5± 8.4 74.5± 6.9 74.5± 7.6 0.9
HR 85.7± 5.1 83.1± 5.3 84.4± 5.4 0.06
O2 saturation 99.4± 0.9 99.0± 0.2 99.7± 0.7 0.001
VAS pain 4.2± 0.8 4.1± 1.0 4.0± 1.9 0.8
OND, ondansetron; BMI, body mass index; m : f, male-to-female; ASA,
American Society of Anesthesiologists, BP, blood pressure; HR, heart rate;
VAS, visual analog scale.
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ondansetron group had signifcantly decreased rates of nausea
and vomiting after 2hours at 5% in ONDs vs. 25% in controls
(p � 0.03) and 6hours at 7.5% in cases vs. 27.5% in controls
(p � 0.04) following surgery.Te comparison of shivering and
sedation variables between the two ondansetron and control
groups was the same in all hours, and no diference was ob-
served among any of the patients, and none of the patients
reported shivering in the mentioned hours. Also, in the in-
vestigation of the efect of sedation, all the patients were
completely calm and conscious in all the examined hours
according to the Ramsay Hunt criteria (Table 2).

4. Discussion

Our fndings suggest that ondansetron administration was
associated with reduced postoperative pain at 2 hours (p �

0.01) and a lower incidence of nausea and vomiting at
2 (p � 0.03) and 6 (p � 0.04) hours after surgery compared
to the control group. Additionally, there were no diferences
in pethidine consumption or sedation between the
ondansetron and control groups at various time points.

Postoperative pain is a common experience for the ma-
jority of patients who undergo surgical procedures [23], es-
pecially after acute appendicitis surgery due to tissue
infammation, nerve irritation, and surgical trauma associated
with the excision of the infamed appendix [14, 15]. Pei et al. [7]
evaluated ondansetron’s potential for preventing propofol
injection pain, pooling a total of 782 patients from 10 RCTs.
Te meta-analysis revealed that the ondansetron group was
associated with a decreasing incidence of propofol injection
painwhen compared to the control group, and this relationship
was statistically signifcant (RR[95% CI]� 0.41[0.34, 0.49],
p< 0.00001); there was no diference when compared to the
incidence of propofol injection pain in the lidocaine group (RR
[95% CI]� 1.28[0.85, 1.93], p � 0.25); no signifcant difer-
ences in the incidence of propofol injection pain were observed
between the ondansetron and magnesium sulfate groups (RR
[95% CI]� 1.20[0.87, 1.66], p � 0.27); when compared to the
control group, the ondansetron group had a lower incidence of
igniting moderate pain (RR[95% CI]� 0.37[0.26, 0.52],
p< 0.00001) and severe pain (RR[95% CI]� 0.27[0.17, 0.43],

p< 0.00001) during the propofol injection; however, there was
no diference in the incidence of mild propofol injection pain
(RR [95%CI]� 0.83[0.63, 1.10], p � 0.20). Lee et al. [24] found
no signifcant diference in pain levels after arthroscopic rotator
cuf repair among groups in any of the time periods; except for
OND (3.5± 1.9) vs. ramosetron (5.3± 2.3) and controls
(5.0± 2.5) (p � 0.001) in 0 to 6hours after surgery, although in
disagreement with the fndings of a related meta-analysis [25].
A smaller sample size and diferent preoperative pain man-
agement protocols may contribute to this discrepancy. Both
our and Wongyingsinn studies assessed pethidine use. Both
studies found no signifcant diference in pethidine con-
sumption between the ondansetron and control groups at
various time points.

Being a distinctive 5-HT3 antagonist, ondansetron is an
antiemetic that is frequently used to prevent postoperative
nausea and vomiting (PONV) with the common dosage of
4mg [26]. Several studies aimed to evaluate the efectiveness
of ondansetron vs. other drugs in relieving postoperative
nausea and vomiting (PONV). Lee et al. [24] aimed to
evaluate the efectiveness of ramosetron and ondansetron vs.
controls in relieving postoperative nausea and vomiting
(PONV) and reported that ondansetron group had a higher
frequency of complete response to administered rescue
antiemetics (10mg of metoclopramide, IV) during the 6- to
24-hour postoperative period compared to the control group
(74% vs. 50%; p � 0.01). Wongyingsinn et al. [27] focused
on PONV in patients undergoing laparoscopic cholecys-
tectomy (LC) with diferent interventions. Te overall in-
cidences of PONV within 24 hours of surgery were 29.1% in
the fuid group (Ringer’s lactate solution (10mL/kg)), 18.4%
in the ondansetron group (8mg), and 25% in the control
group, with the diference of not being statistically signif-
cant (p � 0.4), probably due to the diferent dosages of
ondansetron than the common protocol. Post hoc analysis in
the frst study revealed that patients under 50 years in the
ondansetron group had signifcantly lower incidences of
PONV and postoperative nausea (PON) than those in the
control and fuid groups (0% vs. 30% and 38.5%; p � 0.01),
denoting the impact of the population’s age. Two other
studies evaluated the efectiveness of ondansetron in re-
ducing the occurrence of PONV against dexamethasone [28]
and metoclopramide [29] in patients undergoing laparo-
scopic cholecystectomy. Qasemi et al. [28] revealed that in
the frst 24 hours after surgery, the ondansetron group was to
have less vomiting than the 8mg dexamethasone group
(8.5% vs. 20.9%; p � 0.004) but observed no diference
between the groups for postoperative nausea (p � 0.2)

which can be explained by their female-dominated pop-
ulation and confounding factors. Conversely, Isazadehfar
et al. [29] reported a markedly lower rate of nausea in
ondansetron patients than 10mg metoclopramide (3.3% vs.
30%; p � 0.01) but found no diference in vomiting (p � 1).
Additionally, they reported a higher number of patients on
metoclopramide to need antiemetic medication than
ondansetron (20% vs. 0%; p � 0.02). Te results of our study
were in agreement with both of the aforementioned studies
[28, 29], namely, that ondansetron is efective at reducing
not only nausea but vomiting incidence.

Table 2: Comparison of postoperative outcomes between the
groups.

OND Control p value

VAS pain

2 hr 5.3± 1.0 6.0± 1.0 0.01
2–6 hr 4.3± 1.0 4.5± 1.1 0.4
6−12 hr 3.08± 1.24 2.80± 0.93 0.3
12−24 hr 1.8± 1.0 1.4± 1.1 0.1
p value <0.001 <0.001

Nausea and vomiting

2 hr 2 (5%) 10 (25%) 0.03
2–6 hr 3 (7.5%) 11 (27.5) 0.04
6−12 hr 2 (5%) 1 (2.5%) 1.000
12−24 hr 0 0 —

Pethidine use

2 hr 1 1 —
2–6 hr 0.4± 0.5 0.5± 0.5 0.4
6−12 hr 0.1± 0.3 0.1± 0.3 0.7
12−24 hr 0 0.02± 0.2 0.3
p value <0.001 <0.001 —
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Limitations of this study include frst, the study had
a relatively small sample size, which may limit the gener-
alizability of the fndings. Second, the study was conducted
at a single center, which may limit the generalizability of the
fndings to other settings. Tird, the follow-up period was
only 24 hours, which may not be sufcient to fully assess the
long-term efects of ondansetron on postoperative pain and
vomiting. Fourth, the study did not evaluate other important
outcomes, such as the length of hospital stay, time to return
to normal activities, or patient satisfaction. Fifth, the study
only evaluated a single dose of ondansetron, which may not
refect the optimal dose for all patients. Sixth, there was
failure to investigate the efect of sedation and the intensity
of shivering in the frst minutes after surgery.

In addition, for further investigation and fnding more
accurate results, the following are suggested: frst, a study to
investigate the efect of diferent doses of ondansetron on the
mentioned variables. Second, studies to check the efect of
ondansetron on the mentioned variables in other surgeries.
Tird, the study should be conducted in more limited age
groups. Fourth, a study should be conducted to investigate the
intensity of pain in the mentioned hours after the local in-
jection of ondansetron on the surgical wound. Fifth, according
to the results of this study regarding shivering and sedation, i.e.,
the absence of shivering at all timesmentioned in the study and
the same degree of sedation at all hours in all patients of the two
groups, it is suggested that the efect of ondansetron on the
severity and occurrence of shivering and the degree and rating
of sedation based on the Ramsay sedation scale criteria be
investigated in the frst minutes after surgery.

5. Conclusion

Our study concluded that ondansetron was useful in low-
ering postoperative nausea and vomiting following acute
appendicitis surgery. It did not, however, demonstrate
a clinically discernible impact on postoperative pain. To
validate these results and investigate the possible advantages
of ondansetron in the treatment of postoperative symptoms
in patients following appendectomy, further studies with
larger sample sizes are required.
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