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Abstract

Background: Opioid-induced nausea and vomiting are common side effects of patient-controlled intravenous analgesia (PCIA).
This study aimed to explore the inhibitory effect of a naloxone admixture on the incidence of sufentanil-induced postoperative
nausea and vomiting (PONV).

Methods: A total of 132 Uyghur American Society of Anesthesiologists | and Il patients scheduled to undergo elective
gynecological laparoscopic surgery were recruited; among these, 120 patients were enrolled and randomly allocated into 4
groups: patients receiving PCIA but no naloxone were included in the control group (group A); patients receiving PCIA with a
low-dose naloxone admixture at 0.2 pug-kg-'-h-" were included in group B; patients receiving PCIA with naloxone admixture at 0.4
pg-kg='-h~" were included in group C; patients receiving PCIA with naloxone admixture at 0.6 pg-kg="-h=" were included in group
D. All patients were administered sufentanil at 0.04 kg-'-h~', butorphanol at 2kg'-h~', and dexmedetomidine at 0.08 kg="-h~" using
a PCIA device within 2 days of surgery. The occurrence of nausea and vomiting, visual analogue scores for pain intensity, mean
arterial pressure, heart rate, oxygen saturation, pruritus, lethargy, respiratory depression, etc, was recorded at 2, 8, 12, 24, and
48 hours postoperatively.

Results: There was a significant difference in the PONV scores between the groups at 8, 12, and 24 hours after surgery (P
< 0.01). At 8 and 12 hours, the score of group C/D was significantly lower than that of group A/B (P < 0.01). At 24 hours after
surgery, the PONV score of group B/C/D was significantly lower than that of group A (P < 0.01). No significant difference was
observed in the general data and visual analogue scores for postoperative pain between the 4 groups.

Conclusion: Naloxone admixture administered at 0.4 to 0.6 pg-kg='-h~' can exert an effective inhibitory effect on the incidence
and intensity of PONV in gynecological laparoscopic surgery.

Abbreviations: ASA = American Society of Anesthesiologists, PCIA = patient-controlled intravenous analgesia, PONV =
postoperative nausea and vomiting, SpO, = oxygen saturation, VAS = visual analogue score.

Keywords: naloxone, patient-controlled intravenous analgesia, postoperative nausea and vomiting

1. Introduction

Postoperative analgesia can reduce complications and mortal-
ity by relieving pain.l'! Analgesia is an essential part of painless
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treatment and is an intrinsic requirement for enhanced recovery
after surgery.?! Patient-controlled intravenous analgesia (PCIA)
with opioid analgesics is the most commonly used method
for the treatment of moderate or severe postoperative pain.

* Correspondence: Siyi He, Department of Cardiovascular Surgery, The
General Hospital of Western Theater Command, Rongdu Avenue No. 270,
Jinniu District, Chengdu City, Sichuan Province 610083, China (e-mail:
hesiyi@vip.163.com).

Copyright © 2022 the Author(s). Published by Wolters Kluwer Health, Inc.

This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is
permissible to download, share, remix, transform, and buildup the work provided
it is properly cited. The work cannot be used commercially without permission
from the journal.

How to cite this article: Yang H, Gu X, Xu M, Yang G, Rao Y, Gao L, Gong G, He
S. Preventing nausea and vomiting after gynecological laparoscopic surgery by
patient-controlled intravenous analgesia with a naloxone admixture: a randomized
controlled trial. Medicine 2022;101:29(e29584).

Received: 26 September 2021 / Received in final form: 6 April 2022 / Accepted:
28 April 2022

http://dx.doi.org/10.1097/MD.0000000000029584


https://orcid.org/0000-0003-0275-1038
mailto:hesiyi@vip.163.com
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Yang et al. ® Medicine (2022) 101:29

Regardless of the injection method, the utilization of opioids
can produce numerous undesired side effects, including nausea
and vomiting, pruritus, dizziness, drowsiness, urinary retention,
constipation, dependence, tolerance, cognitive impairment,
respiratory depression, and opioid-induced hyperalgesia.l!
Although these side effects are not life-threatening, unpleasant
experiences may result in discomfort and decreased quality of
life. Among these side effects, postoperative nausea and vomit-
ing (PONV) is widespread, and frequently so debilitating that
patients cannot tolerate with them even would rather be in pain.
Amelioration or elimination of side effects, especially PONV,
has increasingly become one of the trickiest challenges in acute
pain management for anesthesiologists.

PONV is a common complication associated with all types
of anesthesia (general, regional, or local) within 24 hours,
which may give rise to wound dehiscence, electrolyte imbal-
ances, dehydration, unpleasant experiences, delayed discharge
time, additional medical interventions, and higher health care
costs.*’ The incidence of PONV ranges from 30% to 50%. In
particular, the incidence has reached 80% after gynecological
laparoscopic surgery in high-risk patients.l®”! Vomiting is a com-
plex nerve reflex, and stimulation of these afferent pathways
activates the sensation of vomiting through cholinergic (mus-
carine), dopaminergic, histamine, or 5-serotonergic receptors.!®!
Despite advances in prevention and treatment, PONV is still a
concern for many patients undergoing gynecological laparo-
scopic surgery.l*” The use of opioids, agonists for the classical
mu, kappa, and delta opioid receptors, has sharply increased the
incidence of PONV in a dose-dependent manner during postop-
erative pain management./%-1?!

Naloxone, a widely used opioid receptors antagonist, is
mainly used to diagnose and alleviate respiratory depression
involving opioid overdose or alcoholism. Some studies have
suggested that the combined application of naloxone and opi-
oids may reduce opioid-related side effects.3"51 A combination
of low-dose epidural naloxone at 0.25 pg-kg'-h-! with fentanyl
is valid in attenuating undesired side effects, especially PONV,
besides enhancing analgesia during the early postoperative
period.""®! Intravenous infusion of naloxone at a low dose of
0.25 to 1.65 pg-kg'-h! reduces PONV in children, with greater
evidence of its effectiveness as a preventative strategy than in the
treatment of existing pruritus.!'” Movafegh et al!'¥ also showed
that an ultralow dose of naloxone infusion could reduce mor-
phine consumption, as well as the incidence of opioid-induced
PONV.

However, not all studies had the same opinion. Admixing
low-dose naloxone with a PCIA solution increased opioid
requirement and pain, following the increasing incidence of side
effects."! A similar conclusion was obtained and confirmed by
another study.? In another study, the combination of naloxone
with morphine in normal saline did not decrease the incidence
or severity of PONV.2!U The incidence of opioid-induced side
effects in postoperative pediatric patients receiving PCIA was
not eliminated when the infusion rate of naloxone was <1 pg-k-
g '-h~1.8I The main reason for reaching converse conclusions lies
in the difference in opioid choice (morphine fentanyl, sufent-
anil, etc), the discriminate usage and dosage of naloxone, and
the distinct observation indicators of side effects. Thus, there is
no consistency and standard on this issue which encouraged us
to evaluate the definite effects of a naloxone admixture on the
incidence and intensity of sufentanil-induced PONV in gyneco-
logical laparoscopic surgery.

2. Methods

2.1. General information

This study was conducted in accordance with the Declaration of
Helsinki of 19735, as revised in 2010, and was approved by the
Ethics Review Committee of the 950 Hospital. Before the study,
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each patient’s consent was obtained. The inclusion criteria were
as follows: American Society of Anesthesiologists physical status
I to II, adult Uyghur women aged >18 years, and patients diag-
nosed with gynecologic benign disease undergoing laparoscopic
surgery, general anesthesia, and postoperative PCIA. The exclu-
sion criteria included refusal to participate in the trial, enter-
ing the intensive care unit after the surgery, reinsertion of the
nasogastric tube, cognitive impairment, and receiving steroid or
antiemetic treatment within 24 hours before the surgery.

2.2. Study design and setting

General anesthesia for all patients was achieved using midazolam
1mg, propofol 1.5 mg/kg, sufentanil 0.6 pg/kg, and rocuronium
bromide 0.6 mg/kg. Anesthesia was induced for endotracheal
intubation by continuously pumping propofol and remifen-
tanil to maintain the depth of anesthesia during the surgery.
Intermittent intravenous rocuronium bromide was administered
to maintain muscle relaxation. After the surgery, the endotra-
cheal tube was pulled out awake, and PCIA was used for post-
operative analgesia. The eligible patients were randomly divided
into 4 groups by a computer (Fig. 1). Patients receiving PCIA
but no naloxone were allocated to the control group (group A),
and patients receiving PCIA with naloxone admixture at a rate
of 0.2, 0.4, 0.6 pg-kg'-h! were assigned to groups B, C, and D,
respectively. The injection rate of the PCIA pump was 0.04 pg-k-
g '-h! for sufentanil, 2 pg-kg'-h~! for butorphanol tartrate, and
0.08 pg-kg'-h-! for dexmedetomidine, with a total volume of
100 mL. Self-controlled analgesia was delivered at 0.5 mL each
time with an interval of 15 minutes. Before the surgery, each
patient was trained to understand the assessment scales used in
this study and the methods of using the PCIA system.

2.3. Data collection

During the follow-up period, we collected information on the basic
vital signs (mean arterial pressure, heart rate, and oxygen saturation
[SpO,]) at 2, 8,12, 24, and 48 hours after surgery and recorded the
patient’s nausea and vomiting score (PONV) and visual analogue
score (VAS) at each time period, as well as the number of cases
of itching, drowsiness, dizziness, hyperhidrosis, and respiratory
depression (respiratory rate, <8 breaths/min or SpO,, <90%). The
PONV scoring standards were as follows: no nausea or vomiting,
1 point; mild nausea, abdominal discomfort, but no vomiting, 2
points; obvious nausea and vomiting but no stomach contents
vomiting, 3 points; severe vomiting, stomach contents vomiting
that was difficult to control without drugs, 4 points. The VAS
recording standards were as follows: according to the analog score
scale, 0 points indicated no pain, while 10 points represented the
most severe pain. VAS was independently assessed during activity
and quiet time, which is denoted by Moving-VAS (M-VAS) and
Quiet-VAS (Q-VAS), respectively. Simultaneously, postoperative
complications were observed such as pruritus, drowsiness, diz-
ziness, hyperhidrosis, and respiratory depression. Respiratory
depression was defined as a respiratory rate of <8 breaths/min or
SpO, of <90%, which should be dealt with in time. If it persisted,
PCIA could be stopped and switched to other analgesic methods,
along with the termination of the experiment. If PCIA is unsatisfac-
tory, non-opioid drugs can be appropriately added to enhance the
analgesic effect. If it is ineffective, other analgesic methods should
be adopted along with the termination of the experiment.

2.4. Statistics

The required sample size was estimated based on a 50%
reported incidence of sufentanil-induced PONV in gynecolog-
ical laparoscopic surgery. We suppose that naloxone admix-
ture would reduce the incidence of PONV to 20% according
to a pilot study, and a minimum of 30 patients per group was
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Excluded (n=12)
+ Cognitive dysfunction (n=5)
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(n=120)

+ Declined to participate (n=4)
+ Other reasons (n=3)
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naloxone 0.2 pyg/kg.h
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D: intervention, PCIA +
naloxone 0.6 pg/kg.h
(n=30)

!

Follow-Up

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

|

Analysis

y A

y y

Analyzed (n=30) Analyzed (n=30)
+  Excluded from analysis + Excluded from analysis
(give reasons) (n=0) (give reasons) (n=0)

Analyzed (n=30) Analyzed (n=30)
+  Excluded from analysis +  Excluded from analysis
(give reasons) (n=0) (give reasons) (n=0)

Figure 1. Flowchart of the present research. PCIA = patient-controlled intravenous analgesia.

required. All data were processed with SPSS 25.0 or GraphPad
Prism 8.0. One-way analysis of variance was used to analyze
the data. If the variances were uniform, the Student’s ¢ test was
applied for pairwise comparison; otherwise, the rank-sum test
was used. The y? test or Fisher exact test was used for count
data. The Kruskal-Wallis test was used for the grade count data.
Statistical significance was set at P < .05.

3. Results

3.1. Patients’ characteristics

In total, 132 patients were recruited between March 2021
and August 2021. Twelve patients were excluded because they
did not meet the inclusion criteria; therefore, 120 patients
were enrolled in this study (Fig. 1). The patient characteristics
(American Society of Anesthesiologists classification, age, body
mass index, and surgery time) in the 4 groups were not statisti-
cally different (Table 1).

3.2. Primary outcome

The incidence and intensity of PONV between each group were
not different at 2 and 48 hours after surgery but were different
at 8, 12, and 24 hours after surgery (Table 2). Among them,
the assessed score of PONV in the C/D group was significantly
lower than that of the A/B group at 8 and 12 hours after surgery,
with a significant difference (P < 0.01). In addition, the PONV
score of group A was still higher than that of group B/C/D at the

24th hour after surgery (P < 0.01). No PCIA was stopped for
various reasons in either group.

3.3. Secondary outcomes

VAS was applied to evaluate postoperative pain, and VAS data
were reported at 2, 8, 12, 24, and 48 hours after surgery. The
Q-VAS and M-VAS scores were assessed and recorded sepa-
rately. The analysis indicated that the VAS recording was similar
between the test and control groups at each time point (P > .05),
as shown in Table 3.

After the patients returned to the ward, they were examined
at 2, 8, 12, 24, and 48 hours, and the mean arterial pressure,
heart rate, and SpO, were recorded at each time point (Table 4).
The vital signs of the patients in the 4 groups were relatively
stable, and no statistical difference was observed (P > .05). No
serious adverse events affecting the patients were observed.

Patient characteristics, ASA classification, and surgery time.

Group  ASA classification Age BMI Surgery time
A 1.27+0.082 37.30+2.06 24.56 +0.46 1.74+0.06
B 1.30+0.085 37.37+1.84  2413+0.41 1.69+0.07
C 1.23+0.079 39.30+1.79  2353+0.33  1.61+0.06
D 1.20+0.074 36.70+1.68 24.13+0.34 1.64+0.07

Values are expressed as mean =+ standard error.
ASA = American Society of Anesthesiologists, BMI = body mass index.
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Postoperative complications, such as pruritus, drowsiness,
dizziness, hyperhidrosis, and respiratory depression, were
recorded at various time points in each group. The incidence
of complications was analogous, and no statistical difference
was observed (P > .05). No respiratory depression occurred, as
shown in Table 5.

4. Discussion

This study illustrates that a naloxone admixture infusion at 0.4
to 0.6 pg-kg'-h~! opportunely decreases the incidence and inten-
sity of sufentanil-induced side effects such as PONV as well as
maintains a normal level of analgesia during gynecological lap-
aroscopic surgery. Possibly due to the limited sample size, other
side effects of opioids, including itching, drowsiness, dizziness,
and hyperhidrosis, were not statistically significant among the
groups.

Opioids are effective in pain management. However, the use
of opioids may produce several adverse effects including nau-
sea, vomiting, pruritus, and constipation. Previously, it has been
reported that naloxone was used to prevent side effects caused
by opioids, such as nausea, vomiting, constipation, and respi-
ratory depression.?>?’l Regarding the prevention of PONYV, the
naloxone’s usage, dosage, using time, and types of compati-
ble opioids may have contradictory conclusions.>!$2126271 No
agreement or standard on this issue urged us to conduct this
study to determine the definite effects of a naloxone admixture
on the incidence and intensity of sufentanil-induced PONV.

PONV is a common and uncomfortable postoperative com-
plication, with an overall incidence of 30% to 50%, which
significantly increases patient suffering and prolongs hospital
stay.ll Therefore, there is an urgent need to seek methods or
measures to reduce the incidence of PONV. The pathogenesis
of PONV is relatively complicated, and the high-risk factors

Postoperative PONV score of patients within 48h.

Group 2h 8h 12h 24h 48h

PONV(n=30) A 58.05 72.00 76.03 75.05 62.92
B 63.05  69.42 66.88 5857 57.22
C 61.45 4750  49.20* 5480  64.90
D 59.45  53.08" 49.88* 53.68*  56.97
Pvalue 0939  0.002 <0.001  <0.001 0.301

The Kruskal-Wallis K independent test was used to assess statical significance among groups. Data
are expressed as average rank.

PONV = postoperative nausea and vomiting.

*P<.01.
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include patient characteristics (female, <50 years of age, non-
smoker, history of PONV, or motion sickness), anesthetic
origin (method of anesthesia, anesthesia time, inhalation
anesthetics, and use of opioids or neostigmine), and surgical
factors (surgical site, surgical type such as gynecological and
laparoscopic surgery, and length of surgery). The pathophysio-
logical mechanism of PONV involves the transmission of var-
ious stress stimuli to the central nervous system, activation of
the vagus from the peripheral nerve, reduced gastrointestinal
motility, and receptor activation pathways of drug toxins.?$!

Routine use of opioids in perioperative pain management
is an important contributor to PONV. In recent years, due to
the development of minimally invasive surgery and the increas-
ing emphasis on early activities and discharge, as well as the
objective requirements for enhanced recovery after surgery, opi-
oid-sparing strategy and some new antiemetics have been uti-
lized, but a high incidence of PONV still exists. Clinically, PONV
management is divided into drug and nondrug treatments. Drug
treatment mainly involves the use of 5 hydroxytryptamine
(5-HT3) receptor antagonists, antihistamines, neurokinin 1
(NK-1) receptor antagonists, anticholinergics, and dopamine
receptor antagonists.”””’ Nondrug prophylaxis involves reduc-
ing the fasting time, maintaining water and electrolyte balance,
and decreasing the use of inhaled anesthetics. The pharmaco-
logical management of PONV should use a validated risk-scor-
ing system, adjust the risk level of patients, adopt cost-effective
methods for high-risk groups, and minimize the possibility of
adverse side effects due to drug interactions during the periop-
erative period. For populations at high risk of PONV, the main
preventive measures are local anesthesia or nerve block, intra-
venous anesthesia if possible, reducing the use of opioids and
inhaled anesthetics, and ensuring an appropriate perioperative
water supply. In addition, the use of preventive antiemetics, an
opioid-sparing strategy combined with multimodal analgesia
techniques, is also available.?>%! Overall, the use of strategies
to lower the baseline risk of PONV (decreasing water depriva-
tion time, reducing opioid usage, and multimodal analgesia) will
reduce the likelihood of patients developing PONV.

Uyghur women, particularly the older women, are often ner-
vous and anxious during hospitalization due to differences in
language and culture, which virtually increases the incidence of
PONV. This study was carried out at a secondary hospital in
the Uyghur-populated area and focused on patients undergoing
gynecological laparoscopic surgery who were at a high risk of
PONWV. In this study, we added a gradient dose of naloxone to
a PCIA device to explore its possible role in reducing the inci-
dence and intensity of PONV. Previous studies have shown that
small doses of naloxone in the epidural space can effectively pre-
vent side effects such as nausea and vomiting caused by opioids,
without weakening or even enhancing analgesia.l'®'”! However,

Postoperative vital signs of each group.

Item Group 2h 8h 12h 24h 48 h
MAP (mmHg) A 79.53+12.67 77.63+13.26 7512+11.28 75.26+10.51 72.75+11.24
B 77.16+10.73 79.36+14.46 76.28+13.21 74.78+12.59 71.56+10.25
C 78.25+13.26 78.21+11.78 76.16+11.28 73.76+13.46 70.67+13.23
D 79.57+12.56 77.26+13.47 75.36+10.29 74.37+14.26 69.77+10.12
HR (rpm) A 91.61+13.32 83.65+11.67 81.22+10.79 75.21+10.23 71.74+9.89
B 93.72+11.21 85.62+12.79 80.25+11.71 74.23+11.37 70.27+10.26
C 89.84+15.71 82.55+14.27 79.23+12.13 72.35+11.86 72.56+8.37
D 92.88+13.27 83.43+11.82 78.46+13.21 71.67+12.77 71.79+10.39
Sp0, (%) A 95.21+4.27 96.45+3.34 97.21+2.31 98.21+1.48 98.51+1.23
B 96.23+3.76 97.24+2.21 96.48+3.07 96.78+1.70 97.20+1.61
C 95.56 +3.27 95.98+2.86 96.21+2.80 97.21+2.01 97.67+1.30
D 96.34+2.98 96.47 +3.11 97.11+£2.78 97.56+1.81 98.01+1.66

Values are expressed as mean + standard division.
HR = heart rate, MAP = mean arterial pressure, Sp0, = oxygen saturation.



Yang et al. ® Medicine (2022) 101:29

Postoperative VAS among groups.

Item Group 2h 8h 12h 24h 48 h
Q-VAS A 66.13 66.55 69.70 57.32 60.50
B 56.63 59.93 68.52 61.77 56.97
C 61.35 58.32 59.33 64.65 60.52
D 57.88 57.20 53.45 58.27 64.03

Pvalue 679 .695 354 795 .853
M-VAS A 64.33 57.32 52.60 52.20 56.60
B 64.88 60.02 62.58 63.72 60.03
C 53.53 54.47 54.63 55.05 56.50
D 59.25 70.02 72.18 71.03 69.20

Pvalue 524 293 .089 .097 341

The Kruskal-Wallis K independent test was used to assess statical significance among groups. Data
are expressed as average rank.
M-VAS = moving visual analog scale, Q-VAS = quiet-visual analog scale.

Postoperative complications in each group within 48h.

ltem Group 2h 8h 12h 24h 48 h
ltching A 1 2 1 1 0
B 2 1 1 1 1
C 0 2 2 1 1
D 1 2 1 1 0

Pvalue 901 1.000 1.000 1.000 1.000
Lethargy A 1 2 2 1 0
B 2 2 2 1 0
C 3 4 2 2 1
D 3 4 2 2 0

Pvalue 872 751 1.000 1.000 1.000
Dizziness A 5 4 2 2 2
B 4 4 3 3 2
C 4 3 3 2 2
D 5 3 2 2 1

Pvalue 1.000 1.000 1.000 1.000 .733
Sweating A 1 1 2 1 1
B 1 2 1 0 0
C 0 1 1 1 1
D 2 2 2 1 0

Pvalue .901 .855 1.000 1.000 1.000

The %2 test was applied to assess the incidence of complications among groups in each time
period. When the number of observation samples was <5, the Fisher exact test was employed. The
P values were all >.05.

similar studies have had opposing opinions. Studies have shown
that continuous infusion of naloxone aggravates the pain and
increases the use of opioids.>*!! The main reasons for reaching
converse conclusions are discussed above. In recent years, PCIA
has been more widely used in postoperative analgesia, but there
are few reports on whether the simultaneous use of low-dose
naloxone in PCIA has a similar impact on reducing the inci-
dence of PONV. Previous studies have focused on observing the
incidence of PONV rather than the intensity of PONV, which is
clinically more relevant.

Studies have shown that the use of naloxone at a concentration
of 1 pg-kg'-h~' did not weaken the analgesic effect and increased
the use of opioids.” In this study, we set up a control group (group
A) and 3 experimental groups (low-dose naloxone gradients,
groups B, C, and D). The results showed that the application of
naloxone in groups C and D can reduce the incidence and intensity
of PONV at 8 hours postoperatively, and the lower dose of nalox-
one in group B plays a delayed role at 12 hours postoperatively,
confirming that a naloxone admixture ameliorates the side effects
of PONV caused by opioids. Concurrently, we also analyzed the
Q-VAS and M-VAS scores and found that naloxone admixture
administered at a rate of 0.2 to 0.6 pg-kg'-h~! maintained a nor-
mal level of analgesia without increasing sufentanil consumption.
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Evidence suggests that the side effects associated with opioids
result from the activation of excitatory mu receptors.’? As men-
tioned above, naloxone, a nonselective opioid receptor antagonist,
may reduce the incidence of side effects associated with opioids,
such as itching, drowsiness, dizziness, hyperhidrosis, pruritus, and
respiratory depression.3! However, in this study, we found no
statistically significant differences in these side effects between the
groups. The underlying reason may be that the mechanisms of the
various side effects caused by opioids are not exactly the same.
The population study of previous literature was different from the
present study, which involved a wide range of subjects, aged 6 to
18 years.! Second, the incidence of side effects such as itching,
drowsiness, dizziness, hyperhidrosis, and respiratory depression in
this study was extremely low or even absent in this study. Coupled
with the low sample size and single-center research, this may pro-
duce some interference with the true results.

This study has several limitations. This was a single-center
study conducted in a secondary hospital and lacked multicenter
large-scale clinical trial validation. In addition, the mechanism
by which naloxone antagonizes the side effects of opioids
requires further investigation.

In conclusion, an admixture of low-dose naloxone at 0.4 to
0.6 pg-kg-h™! can better ameliorate the symptoms of PONV
caused by opioids in gynecological laparoscopic surgery earlier.
The efficacy of naloxone in preventing opioid-induced PONV
was identified in this study, suggesting that naloxone may be
widely used in clinical practice and may significantly improve
the quality of life of patients.
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