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Prophylactic antiemetic effects in gynecologic patients
receiving fentanyl IV-patient controlled analgesia:
comparison of combined treatment with ondansetron and
dexamethasone with metoclopramide and dexamethasone
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College of Medicine, Seoul, Korea

Background: This study was conducted to compare the efficacy of a combination of ondansetron and
dexamethasone with that of metoclopramide and dexamethasone for prevention of postoperative nausea and
vomiting (PONV) in gynecologic patients receiving fentanyl IV-patient controlled analgesia.

Methods: One hundred patients were divided into two groups at random. In Group O, 5 mg of dexamethsone was
administered after tracheal intubation, while 4 mg of ondansetron was administered at the end of surgery. In Group
M, 5 mg of dexamethsone was administered after tracheal intubation and 20 mg metoclopromide was administered
at the end of surgery. During the experiment, the PONV was evaluated at regular intervals. In addition, the incidence
of nausea, and vomiting and the numerical rating scale (NRS) of nausea was measured (range, 0—10).

Results: The overall incidence of PONV in Group O was 22/50 (44%) while that in Group M was 19/50 (38%). There
were no significant differences in the incidence of nausea, moderate to severe nausea (NRS of nausea, 4—10), or
vomiting between groups.

Conclusions: Treatment with a combination of 20 mg metoclopramide and 5 mg dexamethasone is an effective,
safe, and inexpensive way to prevent PONV when compared to treatment with 4 mg ondansetron and 5 mg
dexamethasone. (Korean J Anesthesiol 2010; 59: 335-339)
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Introduction

Postoperative nausea and vomiting (PONV) is a continuing
concern in surgical patients. PONV can cause patient
discomfort and dissatisfaction, and may delay recovery room
and hospital discharge. The risk of PONV during gynecological
surgery with postoperative intravenous-patient controlled
Analgesia (IV-PCA) is higher because being female and IV-PCA
are risk factors of PONV [1].

Ondansetron is a selective 5-hydroxytryptamine (5-HT;)
receptor antagonist and dexamethason is a popular and effective
combination therapy for prevention of PONV. However, ondan-
setron is an expensive drug; therefore, we should consider other
optional combinations of drugs.

When used in standard clinical doses (10 mg IV), metoclo-
pramide is ineffective for PONV prophylaxis [2]. Even in larger
doses, metoclopramide does not appear to be an effective antie-
metic [3]. However, Wallenborn et al. [4] reported that 25 mg or
50 mg metoclopramide combined with 8 mg dexamethasone
administered intraoperatively is more effective at preventing
PONV than 8 mg dexamethasone alone. Additionally, they
reported that the addition of 25 mg or 50 mg metoclopramide
to 8 mg dexamethasone (administered intraoperatively) is
an effective, safe, and inexpensive method of preventing
postoperative nausea and vomiting.

This study was conducted to determine if treatment with a
combination of 20 mg metoclopromide and 5 mg dexametha-
sone is as effective as treatment with 4 mg ondansetron and 5
mg dexamethasone.

Materials and Methods

This study was conducted with appropriate institutional
approval, and written informed consent was obtained from
all patients. We evaluated 100 female adult American Society
of Anesthesiologists (ASA) physical status I and II patients
undergoing gynecological operation with IV-PCA. Exclusion
criteria were hypersensitivity to metoclopramide, ondansetron
or dexamethasone, use of antiemetic drugs, presence of
extrapyramidal motor disease, current steroid medication, liver
or renal disease, and peptic ulcer. The patients enrolled in this
randomized study were assigned to one of two prophylactic
antiemetic regimens using computer generated random num-
bers. There were no significant differences in age, body weight,
height, ASA, or PONV risk factors between groups (Table 1).

Midazolam 3 mg was administered intramuscularly 30 minutes
prior to the induction of anesthesia. Anesthesia was induced
with 1% lidocaine (30 mg), propofol (1.5 mg/kg), and fentanyl
(1 pg/kg), and tracheal intubation was facilitated by admini-
stering rocuronium (0.6 mg/kg). Additional rocuronium was
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administered as required. Anesthesia was maintained using
2—3% sevoflurane (inspired concentration) and 50% nitrous
oxide in oxygen. To reverse residual muscle relaxation, a
combination of atropine (0.5 mg) and neostigmine (1 mg) were
administered and the trachea was extubated. No opioids were
given during the operation.

A PCA infusor (Anaplus® AP1020, E-Wha Fresenius Kabi, Inc.,
Gunpo, Korea) 100 ml was prepared with 1,000 pg fentanyl and
150 mg ketololac mixed with saline and then programmed to
deliver a 0.5 ml bolus and a 2 ml/hr continuous infusion with a
15-minute lockout interval.

In both groups, 5 mg dexamethsone was administered
after tracheal intubation. In Group O, 4 mg ondansetron
was administered at the end of surgery. In Group M, 20 mg
metoclopramide was administered at the end of surgery.

The incidence of PONV and NRS of nausea were recorded by
anesthesiology doctors at the following postoperative periods:
0to1hr 1to6hr 6to 12 hr, 12 to 24 hr, and 24 to 36 hr. The NRS
of nausea was an 11-point scale, with 0 representing no nausea
and 10 signifying the worst imaginable nausea. Delirium,
extrapyramidal symptoms or arrhythmia were also recorded.

Rescue antiemetic (ondansetron 1 mg) was given IV if
a patient experienced more than 15 minutes of nausea,
experienced a vomiting episode, or if the patient requested
antiemetic medication. Treatment was repeated if necessary.

Statistic calculations were performed using a standard
statistical program (SPSS version 15.0, SPSS Inc., Chicago,
IL, USA). The results were presented as the mean + SD, and
number of patients (%). Age, body weight, height, and duration
of operation (minutes) were compared using a Student’s t-test.
A chi-square test was used to analyze nominal data such as
ASA, smoking habit, motion sickness or PONV history, type
of surgery (laparoscopy/laparotomy) and overall incidence of

Table 1. Patients’ Characteristics and PONV Risk Factors

Group O Group M
(n=50) (n=50)
Age (yr) 37.1+£3.3 38.7+£3.2
Body weight (kg) 60.2+8.9 61.6 6.8
Height (cm) 159.7 + 4.8 159.5 + 3.6
ASA (1/11) 47/3 48/2
PONV risk factors
Smoking habit 2 3
Motion sickness or PONV history 12 13
Type of surgery 40/10 38/12
(laparoscopy/laparotomy)
Duration of operation (min) 110.5 +20.9 118.3+18.3

Values shown are the mean number of patients + SD or the number
of patients (n). There were no significant differences between groups.
PONV: postoperative nausea and vomiting, ASA: American Society
of Anesthesiologists, Group O: ondansetron 4 mg + dexamethasone
5 mg iv, Group M: metoclopramide 20 mg + dexamethasone 5 mg iv.
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PONV. To compare the time based incidence of nausea and
vomiting between two groups, a longitudinal analysis based on
logistic regression of the repeated measurements was adopted.
Each of the observations of NRS of nausea for a given patient
was treated as a binomial repeated measure, with a score of 0—3
indicating no or mild nausea and 4—10 indicating moderate to
severe nausea. A P < 0.05 was considered to indicate statistical
significance.

Results

The overall incidence of PONV in Group O was 22/50 (44%),
while it was 19/50 (38%) in Group M. No differences were
observed between groups. There were also no significant
differences in the incidence of nausea (Table 2), the incidence
of moderate to severe nausea (Table 3) or the incidence of
vomiting (Table 4) between groups. Furthermore, side effects
such as delirium, extrapyramidal symptoms or arrhythmia were
not observed.

Discussion

Without treatment, PONV occurs in 20—30% of the general
surgical population and in up to 70—80% of high-risk surgical
patients [5-7]. The adverse effects of PONV range from patient-
related distress to postoperative morbidity [8]. The most

Table 2. Incidence of Nausea

Group O Group M

(n=50) (n=50)
0—1 hr postoperatively 4(8) 2(4)
1—6 hr postoperatively 14 (28) 10 (20)
6—12 hr postoperatively 12 (24) 9(18)
12—24 hr postoperatively 9(18) 13 (26)
24—36 hr postoperatively 5(10) 6(12)

Values shown are the number of patients (%). There were no
significant differences between groups. Group O: ondansetron 4
mg + dexamethasone 5 mg iv, Group M: metoclopramide 20 mg +
dexamethasone 5 mg iv.

Table 3. Incidence of Moderate to Severe Nausea
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important patient-specific risk factors are female gender,
nonsmoking status, and history of PONV/motion sickness
[6,9-11]. High risk factors of PONV in Koreans are as follows in
decreasing order: 1) being female, 2) history of PONV or motion
sickness, 3) nonsmoker, 4) operative time of longer than 60
minutes and 5) patient controlled analgesia [1]. According to the
above Korean PONV risk model, most of the patients evaluated
in this study had four out of the five risk factors (Table 1);
therefore, the overall incidence of PONV in Group O was 44%,
while it was 38% in Group M.

Hill et al. [12] found that prophylaxis in high-risk patients was
more cost-effective than placebo due to the increased costs
associated with nausea and vomiting. Specifically, they found
that the additional costs associated with PONV in placebo
patients were up to 100 times greater than those associated
with prophylaxis using a generic antiemetic and that the cost
of treating vomiting was three times greater than the cost
of treating nausea. Similarly, a study evaluating dolasetron,
droperidol, or no prophylaxis in high-risk patients found that
prophylaxis with either of the two antiemetics was more cost-
effective than no prophylaxis and subsequent rescue therapy
[13]. The use of prophylactic antiemetics should be based
on valid assessment of the patient’s risk for POV or PONV.
In other words, antiemetic prophylaxis should be used only
when the patient’s individual risk is sufficiently high. This can
be estimated by multiplying the expected incidence (baseline
risk) by the relative risk reduction resulting from prophylaxis.
This approach produces a clinically meaningful decrease in
the risk of PONV [5,14]. However, more liberal prophylaxis is
appropriate for patients for whom vomiting poses a particular
medical risk, such as those with wired jaws, increased
intracranial pressure, gastric or esophageal surgery, or when the
anesthesia care provider determines the need or the patient has
a strong preference to avoid PONV [8].

All 5-HT, antagonists have been found to be equally antiemetic
for the treatment of established PONV [15]. Combined treatment
with metoclopramide and demenhydrinate is not effective
when compared to treatment with metoclopramide alone [16].

Table 4. Incidence of Vomiting

Group O Group M Group O Group M

(n=50) (n=50) (n=50) (n=50)
0—1 hr postoperatively 0(0) 0(0) 0—1 hr postoperatively 0(0) 1(2)
1—6 hr postoperatively 6(12) 2(4) 1—6 hr postoperatively 5(10) 4(8)
6—12 hr postoperatively 3(6) 2(4) 6—12 hr postoperatively 6(12) 2(4)
12—24 hr postoperatively 1(2) 2(4) 12—24 hr postoperatively 4(8) 4(8)
24—36 hr postoperatively 1(2) 0(0) 24—36 hr postoperatively 1(2) 2(4)

Values shown are the number of patients (%). There were no
significant differences between groups. Group O: ondansetron 4
mg + dexamethasone 5 mg iv, Group M: metoclopramide 20 mg +
dexamethasone 5 mg iv.
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In addition, 10 mg metoclopramide plus metoclopramide 8
mg metoclopramide is less effective than combined treatment
with 8 mg dexamethasone and 4 mg ondansetron [17]. A meta-
analysis reported that 10 mg metoclopramide was clinically
ineffective and did not improve when combined with 8 mg
dexamethasone [2]. Moreover, 20 mg of metoclopramide was
found to be ineffective when compared with dolasetron for
prevention of PONV [18]. However, 20 mg of metoclopramide
administered IV at the end of laparoscopic cholecystectomy
resulted in a similar incidence of PONV as treatment with 8
mg ondansetron [19]. When a low dose is administered at
the beginning of surgery, metoclopramide will be ineffective
because of the short-lasting effect of metoclopramide. The
addition of 50 mg metoclopramide to 8 mg dexamethasone
(given intraoperatively) is an effective, safe, and inexpensive
method of preventing postoperative nausea and vomiting.
A reduced dose of 25 mg metoclopramide administered
intraoperatively with additional postoperative prophylaxis
in high risk patients may be equally effective and cause
fewer adverse drug reactions [4]. The recommended timing
for administration of dexamethasone is at the induction of
anesthesia rather than at the end of surgery [20]. Adverse events
have not been noted after a single bolus dose of dexamethasone
[21].

Prophylactic doses of droperidol (0.625—1.25 mg IV) are
effective for the prevention of PONV [22,23]. The droperidol
doses used for the management of PONV are extremely low,
and droperidol is unlikely to be associated with significant
cardiovascular events at these dosing levels [24-26]. However,
many physicians have stopped using droperidol due to the US
Food & Drug Administration (FDA) black box restrictions on its
use. As a result, droperidol for PONV is no longer available on
the Korean market.

Combination therapy has superior efficacy than monotherapy
for PONV prophylaxis [27,28]. Patients who are at high risk for
PONV should receive prophylaxis with combination therapy.
When different combinations were compared, no differences
were observed between the 5-HT, receptor antagonist plus
droperidol; 5-HT, receptor antagonist plus dexamethasone; and
droperidol plus dexamethasone [7,29]. It has been suggested
that, with combination therapy, dexamethasone doses should
not exceed 10 mg IV and that droperidol doses should not
exceed 1 mg IV. When used in combination with another drug,
ondansetron doses in adults typically should not exceed 4
mg, and can be much lower [30]. A large clinical trial of PONV
revealed that 4 mg ondansetron, 4 mg dexamethasone, or 1.25
mg droperidol were effective (odds ratios about 0.5), and that
combinations of these drugs had an additive effect [7].

In the present study, 20 mg metoclopramide was found to
be as effective as 4 mg of ondansetron when combined with
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5 mg dexamethasone. Although adverse reactions such as
extrapyramidal symptoms are rare, clinicians should be aware
of them and be familiar with suitable treatment options.

In conclusion, the results of our study demonstrate that treat-
ment with a combination of 20 mg metoclpromide and 5 mg
dexamethasone is an effective, safe, and inexpensive way to
prevent PONV when compared with combined treatment with
4 mg ondansetrone and 5 mg dexamethasone in gynecologic
patients receiving fentanyl IV-PCA.
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