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Abstract

Purpose: This study was designed to investigate the prophylactic effect of oral olanzapine in
postoperative nausea and vomiting after gynecologic laparoscopic surgery.

Methods: ASA I-Il, aged 18-75years, planned to undergo gynecologic laparoscopic surgery
with general anesthesia in adult female patients. Using the randomized numbers table, the
patients were placed in two groups. Oral olanzapine 5mg or placebo was given 1h before
anesthesia. All patients received standard antiemetic prophylaxis with dexamethasone

and granisetron. The primary outcome was nausea and/or vomiting in the 24 h after the
postoperative.

Results: A total of 250 patients were randomized, and 241 were analyzed. The primary
outcome occurred in 10 of 120 patients (8.3%) in the olanzapine group and 23 of 121 patients
(19.2%] in the placebo group (p=0.014). According to Kaplan-Meier analysis, the probabilities
of nausea and/or vomiting in the 24 h after the postoperative in the olanzapine group

were lower than in the placebo group (log-rank p=0.014]. In a multivariate Cox analysis,

the variables of use of olanzapine [hazard ratio (HR): 0.35, 95% confidence interval (Cl):
0.16-0.79; p=0.012] and use of vasoactive drugs (HR: 2.48, 95% CI: 1.07-5.75; p=0.034) were
independently associated with nausea and/or vomiting in the 24 h after the postoperative.
Conclusion: Our data suggest that olanzapine relative to placebo decreased the risk of nausea
and/or vomiting in the 24 h after gynecologic laparoscopic surgery.

Trial registration: The trial was registered prior to patient enrollment at The Chinese Clinical
Trial Registry (https://www.chictr.org.cn/showproj.html?proj=166900, link to registry page,
Principal investigator: Nanjin Chen, Date of registration: 25 April 2022).

Plain language summary

Preventing nausea and vomiting after laparoscopic gynecological surgery: the benefits
of using olanzapine

Why was this study done? Despite the use of antiemetics, postoperative nausea

and vomiting remain prevalent. Furthermore, patients who undergo gynecological
laparoscopic surgery are at an increased risk. Therefore, this study investigated whether
oral Olanzapine could reduce the incidence of nausea and vomiting after gynaecological
Laparoscopy?
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What did the researchers do? The research team examined patients who underwent
gynecological laparoscopic surgery under general anesthesia. They observed the
occurrence of nausea and vomiting within 24 hours after surgery in patients who
either received or did not receive Olanzapine treatment. The goal was to assess the
effectiveness of Olanzapine in reducing postoperative nausea and vomiting.

What did the researchers find? The addition of Olanzapine, when combined with
granisetron and dexamethasone, resulted in a decreased risk of nausea and/or vomiting
within the 24 hours following gynecologic laparoscopic surgery, as compared to the
placebo. Administering oral Olanzapine at a dosage of 5 mg reduced the incidence of
nausea and vomiting after gynecological laparoscopy from 19.2% to 8.3%.

What do the findings mean? This study has identified a safe and effective medication for
preventing postoperative nausea and vomiting. Implementing Olanzapine as a preventive
measure can significantly reduce the incidence of nausea and vomiting following surgery,

thereby enhancing the overall medical experience for patients.

Keywords: gynecologic laparoscopic surgery, olanzapine, postoperative nausea and vomiting
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Introduction

Postoperative nausea and vomiting (PONYV) is a
common and distressing complication that can
occur after general anesthesia.! Even with the use
of propofol and antiemetic drugs, up to 45% of
patients may experience PONV within 24h of sur-
gery.? Laparoscopic techniques have become more
popular due to their advantages such as reduced
pain, faster recovery, and shorter hospital stays
compared to laparotomy.>* However, studies have
shown that patients who undergo laparoscopic sur-
gery under general anesthesia are particularly prone
to PONV. This is because the introduction of gas
into the abdomen during laparoscopy can stimulate
the intestines, leading to the release of serotonin
and activation of 5-HT?3 receptors.>® Gynecologic
laparoscopic surgery has been identified as an inde-
pendent risk factor for PONV.78 Patients who have
multiple risk factors for PONV may have an
increased likelihood of experiencing these symp-
toms, with studies reporting rates ranging from
10% to 80%.5 These complications can greatly
impact patient satisfaction, prolong hospital stays,
and increase costs.”® Unfortunately, there is still a
lack of magic bullets to alleviate this problem.

Today, the prevention of PONYV involves the use
of various antiemetic medications. These include

sections, which are antagonists of the 5-HT3
receptor, NK1 antagonists, glucocorticoids like
dexamethasone, and antidopaminergic agents
such as droperidol, which are D2 antagonists.”
Olanzapine, as a second-generation thiophene
benzodiazepine, is one of the traditional treat-
ment drugs for mental disorders.%!° It acts as a
multi-receptor antagonist, blocking receptors for
dopamine, serotonin, epinephrine, histamine,
muscarine, and more.!! Due to its extensive phar-
macodynamic characteristics, olanzapine has a
wide range of indications and a better adverse
reaction profile than traditional antipsychotics.
Coincidentally, the above receptors seem to be
closely related to the occurrence of nausea and
vomiting, and multiple clinical studies have
indeed confirmed that olanzapine can effectively
relieve nausea and vomiting caused by advanced
malignant tumors!? and chemotherapy drugs.!314
Olanzapine is therefore recommended as a first-
line prophylactic agent for chemotherapy-induced
nausea and vomiting.!5-16 Nevertheless, it is still
uncertain whether olanzapine is efficacious for
sudden nausea and vomiting linked to gyneco-
logic laparoscopic surgery. Hence, the main aim
of this study was to assess the prophylactic impact
of oral olanzapine on nausea and vomiting follow-
ing gynecological laparoscopic surgery.
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Materials and methods

Study design

This study is a single-center, double-blind, rand-
omized, parallel-group, placebo-controlled trial.
The trial was registered prior to patient enrollment
at The Chinese Clinical Trial Registry (https:/
www.chictr.org.cn/showproj.html?proj=166900,
link to registry page, Principal investigator: Nanjin
Chen, Date of registration: 25 April 2022). The
research was carried out following the guidelines of
the Helsinki Declaration (revised in 2013).
Consecutive patients who had gynecologic laparo-
scopic surgery at the Taizhou Hospital of Zhejiang
Province, from 1 June 2022 to 30 December 2022,
were included in this study. Inclusion criteria:
Patients undergoing gynecological laparoscopic
surgery under general anesthesia in our hospital,
ASA I-II grade, age 18-75years old, with at least
two risk factors for PONV were selected. The fol-
lowing exclusion criteria were applied: (i) patients
with mental illness or history of mental illness; (ii)
history of chemotherapys; (iii) a history of vestibu-
lar disorder or dizziness or nausea or vomiting
within 24h before surgery, or receiving conven-
tional antiemetic therapy, including systemic cor-
ticosteroids; (iv) pregnant or breast-feeding
patients; (v) allergic to olanzapine; (vi) myocar-
dial infarction or unstable angina 6 months before
planned surgery; (vii) history of severe arrhyth-
mias (e.g. ventricular tachycardia or ventricular
fibrillation); (viii) second New York Heart
Association (NYHA) of heart failure grade II or
higher; (ix) experiencing postural hypotension
or vasovagal syncope half a year prior to the
scheduled surgery; and (x) inability to swallow
medications.

Randomization and blinding

In accordance with pharmaceutical manufactur-
ing specifications and clinical practice codes, the
Taizhou Hospital of Zhejiang Province’s phar-
macy was in charge of the preparation, randomi-
zation, and blinding of the study drug. Using the
randomized numbers table, the patients were
placed in two groups. During the study, the phar-
macy compounded olanzapine tablets and pla-
cebo tablets into blinded capsules that matched
each other. During a preoperative office visit, a
study investigator registered every participant,
and an investigator received a single capsule from
a pharmacy on the day of the surgery. Throughout
the enrollment period, participants, investigators,

anesthesiologists, and surgeons were blinded to
the treatment group.

Study treatments

Within an hour of entering the operating room,
medication for the study was given in the preop-
erative holding area. Upon entering the operating
room, patients immediately underwent standard
monitoring, which encompassed noninvasive
measurement of arterial blood pressure, electro-
cardiography, pulse oximetry, and capnography.
Before the administration of anesthesia, a total of
500 ml of a lactated Ringer’s solution was intrave-
nously infused. General anesthesia was induced
using propofol 1.5-2.5mg/kg, sufentanil (0.3—
0.4 png/kg) (according to ideal body weight), and
neuromuscular blockade was achieved with rocu-
ronium 0.6mg/kg. Endotracheal intubation or
supraglottic airway is required at the discretion of
the attending anesthesiologist. Regardless of the
method of airway management, general anesthe-
sia was maintained during the procedure with
sevoflurane in oxygen and air (FiO, 0.6) to keep
the State Entropy value between 40 and 60.
Propofol and remifentanil were used to maintain
anesthesia, and if needed, intermittent doses of
muscle relaxants would be used to maintain ade-
quate muscle relaxation throughout the surgery.
Sufentanil analgesia was administered according
to the anesthesiologist’s judgment of the opera-
tion and circulatory fluctuations. A dose of dexa-
methasone 5mg was administered immediately
after anesthetic induction, and a dose of granise-
tron 3 mg was administered approximately 30 min
before emergence from anesthetic. The naso-
pharyngeal temperature was monitored through-
out the surgery and maintained at 36°C-37°C
using a warming pad. Patients who had under-
gone tracheal intubation received neostigmine
0.4-0.7mg/kg before tracheal extubation to
reverse the neuromuscular blockade caused by
the intubation. Extubation was done after sponta-
neous ventilation of the patient became adequate.
After surgery, PCA consisting of sufentanil 2 ug/
kg and 0.9% saline was administered intrave-
nously for 48 h (0.5 ml bolus dose, 2 ml basal rate,
and 15-min lockout).!?

Outcomes

Ramsay Sedation Score and Visual Analogue
Scale (VAS) scores were used to measure postop-
erative pain and sedation levels. One hour (at the
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post-anesthesia care unit), 2h, and 24h (on the
floor) after surgery, we assessed the incidence of
PONV, use of rescue antiemetic, Ramsay
Sedation Score, and VAS pain scale. From 0 to
10, nausea severity was evaluated verbally using a
numerical rating scale. During the questionnaire,
patients verbally rated their perceived nausea,
with 0 representing no nausea and 10 represent-
ing the worst possible nausea. All vomiting events
were recorded. Vomiting or retching is consid-
ered vomiting. If two or more vomiting episodes
or nausea persist for more than 10min, 10 mg of
metoclopramide will be administered as a rescue
antiemetic. Complete response is defined as the
absence of PONV within the first 24 h after anes-
thesia and the absence of rescue antiemetic medi-
cation. Record any side effects reported by the
patient during the study period.

Nausea and/or vomiting within 24 h after undergo-
ing laparoscopic surgery for gynecological purposes
is the main result. Additional outcomes comprised
the prevalence of intense postoperative queasiness
(defined as any numerical assessment scale score
exceeding 3 for queasiness within a 24-h period fol-
lowing laparoscopic surgery for gynecological pur-
poses), emesis, and adverse reactions.

Statistical analysis

We aimed to detect an absolute between-group
difference of 8.6 percentage points in the inci-
dence of PONV. We assumed that the rate of
PONYV would occur in 17% of the patients in the
placebo group and 8.4% of those in the olanzap-
ine group. Therefore, we estimated that a total
sample of 248 patients would need to be enrolled
for the trial to have 95% power at an overall two-
sided o level of 0.05. Sample size calculations
were performed using G*power 3.1.9.7 (Germany).
An analysis of descriptive statistics was conducted
to summarize the baseline demographic and clini-
cal characteristics of patients. The data are
expressed as mean, standard deviation, median,
and interquartile range. The Shapiro-Wilk test
was used to assess normality (p value >0.05).
Student’s r-test or the corrected z-test was used to
compare groups of continuous variables that fol-
lowed a normal distribution. The Mann—Whitney
U test was utilized to conduct comparisons of dif-
ferent variables. The y? test or Fisher’s test was
utilized to perform comparisons of categorical
variables. Kaplan—Meier curves and the log-rank
test were performed to estimate the incidence of

PONV. The value of the variables was assessed
using a wunivariate Cox proportional hazards
regression adjusted model. p Values <0.05 were
considered significant. All statistical analyses
were performed with SPSS 26.0 (USA) and
Graphpad Prism 8.0 (USA).

Results

Participant and baseline characteristics

Figure 1 shows the distribution and randomiza-
tion of the study patients. Of 271 patients, 250
patients who underwent gynecologic laparoscopic
surgery were included based on the inclusion and
exclusion criteria. Nine patients, including four in
the Olanzapine group and five in the Placebo
group, were excluded after the study drug admin-
istration due to a transition from laparoscopic
surgery to open surgery. Finally, 121 patients in
the olanzapine group and 120 patients in the pla-
cebo group completed the study and were evalu-
ated for all study outcomes.

Demographic and baseline characteristics of 241
patients are presented inTable 1. There were no sig-
nificant differences in age, Body Mass Index (BMI),
American Society of Anesthesiologists (ASA) grad-
ing, and other basic information between the olan-
zapine group and the placebo group.The prevalence
of underlying diseases (such as hypertension, dia-
betes, and chronic liver disease) was basically the
same between the two groups. In addition, there
was no significant difference in the Apfel risk scores
between the two groups, which considered postop-
erative use of opioid analgesics, non-smoking, and
history of PONV or motion sickness.

There was a significant difference between the
two groups in intraoperative blood loss, with a
median blood loss of 30ml (interquartile range,
20-70) in the olanzapine group and 20 ml (inter-
quartile range, 20-50) in the placebo group,
p»=0.018. In other intraoperative management
characteristics, such as anesthetic use, intraopera-
tive infusion, and operation duration, there was
no difference between the two groups (Table 2).

The primary outcome, nausea, and/or vomiting
in the 24h after postoperative occurred in 10 of
120 patients (8.3%) in the olanzapine group and
23 of 121 patients (19.2%) in the placebo group
(p=0.014) (Table 3). There was no difference
between the two groups in the incidence of
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Assessed for eligibility (n=271)

Patients were excluded (n=21)
Surgery canceled (n=10)

Y

» Withdrew consent (n=7)
Patient with a history of mental illness (n=2)
History of chemotherapy (n=2)

Inclusion (n=250)

A4

| olanzapine group (n=125)

li

Changes in operation mode (n=4)

| 121 inclued in analysis

\d

placebo group (n=125) |

H Changes in operation mode (n=5)

Y

| 120 inclued in analysis ‘

Figure 1. Patients who underwent randomization started the study and were included in the primary analysis.

vomiting. However, the incidence of nausea and
severe nausea in the olanzapine group was signifi-
cantly lower than that in the placebo group. There
was a difference in received rescue antiemetic
between the two groups (3.3% wversus 11.7%,
»=0.014).

According to the result of the Kaplan—Meier analy-
sis, the probabilities of nausea and/or vomiting in
the 24h after the postoperative in the olanzapine
group were lower than in the placebo group (log-
rank p=0.014) (Figure 2). In a multivariate Cox
analysis, the variables of use of olanzapine [hazard
ratio (HR): 0.35, 95% confidence interval (CI):
0.16-0.79; p=0.012] and use of vasoactive drugs
(HR: 2.48, 95% CI: 1.07-5.75; p=0.034) were
independently associated with nausea and/or vom-
iting in the 24'h after the postoperative (Table 4).

Discussion

As far as we know, this clinical study is the initial
attempt to prove the preventive impact of olan-
zapine on acute nausea and vomiting following
gynecological laparoscopic surgery. The study
design involves randomization, double-blinding,
and placebo control. During this experiment, it
was discovered that the inclusion of olanzapine,

as opposed to a placebo, in patients undergoing
gynecological laparoscopic surgery with general
anesthesia and receiving a two-drug combination
for PONV prevention, resulted in a significant
reduction in the occurrence of nausea and/or
vomiting within 24 h after the surgery, decreasing
from 19.2% to 8.3%. This result is consistent
with a previous study which implies that olanzap-
ine can alleviate the occurrence of nausea and
vomiting after outpatient surgery.18

The pathophysiological mechanism of nausea
and vomiting is itself very complex and is not fully
understood.!® Mechanical and drug effects can
stimulate the release of neurotransmitters in the
central nervous system, which then act on the
receptors in the vomiting center, posterior brain
region, and isolated fascicular nucleus, and even-
tually cause various physiological reactions to
vomiting in patients.2° Hypotension is one of the
causes of nausea and vomiting,2° which explains
the association between intraoperative vasoactive
drug use and PONV in our results. The influenc-
ing factors of operation-related nausea and vomit-
ing are more complex, and the risk and degree of
PONYV can be affected by patient, surgical, and
anesthetic factors.2-23 The most predictive char-
acteristics associated with increased risk of PONV

journals.sagepub.com/home/taw
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Table 1. Baseline characteristics of 241 patients.
Characteristics Olanzapine group (N=121)  Placebo group (N=120) pa
Age, year (IQR) 48 (41-54) 47 (39-54) 0.340
BMI, kg/m2 - mean + SD 24+ 3.1 24+ 3.4 0.350
HR (T0), B/M - mean =SD 78 (70-87) 74 (68-81) 0.054
SAP (T0), B/M - mean = SD 129 =16 12815 0.879
DAP (T0), mmHg - mean + SD 78 (71-83) 78 (70-83) 0.932
ASA physical status, no. (%) 0.472
| 41 (33.9%) 46 (38.3%)
I 80 (66.1%) 74 (61.7%)

Hypertension, no./total no. (%) 21/121 (8.7%) 23/120 (9.5%) 0.716
Diabetes, no./total no. (%) 9/121 (3.7%) 5/120 (2.1%) 0.278
Chronic liver disease, no./total no. (%) 7/121 (1.2%) 3/120 (2.9%) 0.333
Apfel score (IQR) 3(2-3) 3(2-3) 0.367
Received postoperative opioids, no./ 30/121 (24.8%) 29/120 (24.2%) 0.910
total no. (%)

Non-smoker, no./total no. (%) 117/121 (98.3%) 118/120 (96.7%) 0.684
Motion sickness, no./total no. (%) 53/121 (43.8%) 46/121 (38.3%) 0.388
History of postoperative nausea/ 5/121 (4.1%) 0/121 (0%) 0.060

vomiting, no./total no. (%)

TO: before induction of anesthesia. Apfel score was based on four risk factors for nausea and vomiting: being female,
postoperative opioid use, non-smoking status, a history of PONV, and/or motion sickness. The incidence of PONV was 10%,
20%, 40%, 60%, and 80%, respectively, when 0, 1, 2, 3, and 4 risk factors were present.

aStudent’s t-test, Mann-Whitney U test, 2 test, and Fisher's exact test.

DAP, Diastolic arterial pressure; HR, hazard ratio; IQR, interquartile range; SAP, Systolic arterial pressure.

have been evaluated and found to be female,
young (<50years old), non-smoking status, post-
operative opioid use, history of motion sickness,
and/or PONV.20This also indicates that the occur-
rence of PONV in gynecological laparoscopic sur-
gery patients is more difficult to intervene than in
other surgical patients. The findings of this study
offer a new solution to this conundrum.

The antiemetic effect of olanzapine was first dis-
covered in the palliative care of cancer patients.2*
Many clinical trials have also confirmed the ben-
efits of olanzapine in controlling nausea and vom-
iting.11:2526  The mechanism of olanzapine’s
antiemetic effect is related to its antagonism
against various neurotransmitter receptors, such
as serotonergic (5-HT) 2a, 2c¢ (5-HT2¢), 3

(5-HT3), and 6 (5-HT6) receptors; dopamine
D1, D2, D3, and D4 receptors; catecholamine
alphal adrenergic receptors, histamine H1 recep-
tors, and acetylcholine muscarinic receptors.25:27
The above receptors related to specific neuro-
transmitters may be involved in the occurrence of
nausea and vomiting, and can play an effective
antiemetic role when blocked by olanzapine,
especially 5-HT2c, 5-HT3, and dopaminergic
D2.The blocking effect of olanzapine on many of
these receptors also makes it a single broad-spec-
trum antiemetic agent for a variety of nonspecific
causes of nausea and vomiting.

Existing studies have shown that the most com-
mon side effects of olanzapine are drowsiness and
dizziness but these adverse reactions are not
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Table 2. Intraoperative management characteristics.

Characteristics Olanzapine group (n=121) Placebo group (n=120)  p2
Median sufentanil, pg (IQR) 30 (25-35) 30 (25-35) 0.433
Median propofol, mg (IQR) 400 (400-500) 425 (302-600) 0.817
Median rocuronium, mg (IQR) 50 (40-60) 50 (40-60) 0.663
Ephedrine administration, no./total 59/121 (48.8%) 62/120 (51.7%) 0.652
no. (%)
Intraoperative fluid administration, ml 1000 (800-1300]) 1000 (800-1200) 0.361
(IGR)
Intraoperative urine volume, ml (IQR) 100 (100-200) 105 (100-200) 0.819
Intraoperative blood loss, ml (IQR) 30 (20-70) 20 (20-50) 0.018
Median surgery length, min (IQR) 100 (75-130) 100 (75-129) 0.987
PACU stay length, min (IQR) 50 (40-55) 47 (40-55) 0.924
aMann-Whitney U test, 2 test, and Fisher’s exact test.
IQR, interquartile range; PACU, post-anesthesia care unit.

Table 3. Clinical outcome.
Outcome Olanzapine group (N=121)  Placebo group (N=120) p?
Nausea and/or vomiting in the 24 h 10/121 (8.3%]) 23/120 (19.2%) 0.014
after postoperative, no. (%)
Nausea, no.(%) 10/121 (8.3%) 23/120 (19.2%) 0.014
Vomiting, no.(%) 6/121 (5.0%) 9/120 (7.5%) 0.414
Severe postoperative nausea, no. (%) 6/121 (5.0%) 14/120 (11.7%) 0.038
Received rescue antiemetic, no. (%) 4/121 (3.3%) 14/120 (11.7%) 0.014

ay2 test and Fisher's exact test.

serious.?® These adverse reactions were not
observed in this study, which may also related to
the low dose of olanzapine we used. Clinical stud-
ies by Hashimoto ez al. have confirmed that 5mg
olanzapine combined with aprepitant, palonose-
tron, and dexamethasone can not only effectively
treat nausea and vomiting in patients with cisplatin
chemotherapy but also have higher safety than
10mg olanzapine in drowsiness.!!-?° In olanzapine-
related studies, no significant extrapyramidal reac-
tions have been reported,!®> which also confirmed
that olanzapine has a high enough safety in pre-
venting and treating refractory nausea and vomit-
ing. More importantly, the occurrence of nausea
and vomiting after gynecological laparoscopic sur-
gery is usually caused by multiple factors and may

require multi-drug combination therapy, which
increases the risk of drug interaction, which is per-
fectly addressed by the fact that olanzapine can act
on a large number of receptors.

Several limitations should be noted in this study.
One limitation of this study is the small sample
size of the single-center study, which included
only a small number of female patients undergo-
ing gynecological laparoscopic surgery, which
may affect the accuracy of the results. Therefore,
we will study the effect of olanzapine on periop-
erative nausea and vomiting in a multicenter with
more subjects undergoing other procedures.
Second, the use of only a single dose of 5mg is
also one of the limitations of this study. We will
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-_l_ ——  Placebo Group
30T Log-rank test=6.057 ——  Olanzapine Group
P=0.014
3
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Time 2H 6H 12H 24H
Placebo (23) 11 8 3 1
Olanzapine (10) 5 4 1 0
Figure 2. Incidence of PONV during 24 h after surgery in both groups.
PONYV, postoperative nausea and vomiting.
Table 4. Univariate and multivariate analyses for 24-h PONV in the overall patient population.
Variables Univariate analysis Multivariate analysis
HR (95% CI) p HR (95% CI) p
Use of vasoactive drugs (Yes versus No) 2.58 (1.17-5.69) 0.019 2.48(1.07-5.75) 0.034
Use of olanzapine(Yes versus No) 0.38(0.17-0.84) 0.016 0.35(0.16-0.79) 0.012
The total dose of sufentanil 1.48 (0.68-3.23) 0.263
The total dose of propofol 1.00 (0.99-1.07) 0.914
Analgesic pump [yes versus no) 1.96 (0.57-6.78) 0.287
Apfel score 1.48 (0.68-3.23) 0.332
Total duration of operation 1.03 (0.99-1.02) 0.596
Age 1.03 (0.99-1.07) 0.151

HR, hazard ratio; PONV, postoperative nausea and vomiting.

refer to the pharmacokinetic characteristics of Conclusion

olanzapine and further explore the optimal dos- The results of this study support that oral admin-
age and duration of olanzapine for the prevention istration of 5mg olanzapine before surgery could
of PONV in subsequent studies. significantly reduce the risk of nausea and/or
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vomiting after gynecological laparoscopic surgery,
and no obvious adverse reactions were observed.
These results suggest that olanzapine may be a
potentially useful option for preventing postoper-
ative nausea and vomiting, particularly in indi-
viduals at high risk for these complications.
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