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Postoperative nausea and vomiting (PONV) continue 
to be among the most undesirable and distressing 
complications following general anesthesia, affecting 
20% to 30% of all surgical patients and up to 70% of 
patients with multiple known risk factors. The purpose 
of this study was to reexamine the effectiveness of 
metoclopramide in the prevention of PONV when 
stratified by PONV risk scores. Secondary data from 
2,116 adult ambulatory surgical patients were ana-
lyzed. Participants were, on average (SD), 49.7 (15.4) 
years of age, with a mean body mass index of 28.3 
(6.9) kg/m2, and were primarily female (65%). Risk 
scores for PONV ranged from 0 to 4, with a mean of 

2.6 (1.0). Metoclopramide, 10 mg intravenously (IV) 
alone; metoclopramide, 10 mg IV, combined with 
ondansetron, 4 mg IV; and metoclopramide, 10 mg IV, 
combined with dexamethasone, 8 mg IV, and ondan-
setron, 4 mg IV, had a beneficial effect for adult ambu-
latory surgical patients with PONV risk scores of 1 to 
4. Although this cohort study had limitations, future 
studies should investigate metoclopramide based on 
risk score recommendations, and guidelines should 
be reevaluated.
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P
ostoperative nausea and vomiting (PONV) con-
tinue to be among the most undesirable and 
distressing complications following general 
anesthesia, affecting 20% to 30% of all surgical 
patients.1-4 In patients with multiple preexisting 

risk factors, the incidence of PONV can be as high as 70% 
to 80% without prophylaxis.2 Negative consequences of 
PONV include pulmonary aspiration, wound dehiscence, 
bleeding, esophageal rupture,5-8 patient discomfort and 
dissatisfaction, delayed return of patients’ functional abil-
ity, and lost time from work.1 Postoperative nausea and 
vomiting can be unremitting and debilitating. As such, 
surgical patients have ranked it as the most feared and 
undesirable surgical outcome, ranking higher than post-
operative pain.9 In one survey, patients asserted a high 
willingness to pay up to $100 (US) of their own money 
for an effective antiemetic to avoid PONV.10 In addition 
to decreasing patient satisfaction and well-being, PONV 
has a considerable impact on institutional healthcare 
costs. The estimated cost of PONV to a busy ambulatory 
surgical unit was estimated to range from $0.25 million 
to $1.5 million per year in lost surgical revenue.11,12 The 
total cost of PONV in the United States due to delayed dis-
charge and unanticipated hospital admissions is thought 

to be several hundred million dollars.1,6

A large amount of research dedicated to finding effec-
tive PONV management strategies has been conducted 
over the last several decades. In the late 1990s, this re-
search shifted its primary focus from treatment of PONV 
to prevention. The American Society of PeriAnesthesia 
Nurses (ASPAN)1 and the Society of Ambulatory 
Anesthesia (SAMBA)4,8,13 formed multispecialty panels 
with expertise in PONV research and management. The 
panels systematically reviewed and critically analyzed 
published PONV-related research and then developed 
and published evidence-based clinical practice guidelines 
for PONV prevention and management. 

 Clinical practice guidelines for PONV first direct an-
esthesia providers and perianesthesia nurses to estimate 
a patient’s risk of PONV using a risk scoring system.1,4,7 
A number of patient-specific, anesthesia-related, and sur-
gery-related factors are associated with higher incidences 
of PONV (Table 1).1-5 However, some of these factors 
merely exhibited a correlational relationship with the 
incidence of PONV.3,5,14 In contrast, some factors were 
more likely to predict PONV.14,15 Identification of these 
risk factors led to the development of simplified risk 
scoring systems that advanced and enhanced the predic-
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tion of PONV.14,16,17 The Apfel risk scoring system iden-
tified 4 highly predictive risk factors for PONV: female, 
history of PONV or motion sickness, nonsmoking status, 
and administration of postoperative opioids (Table 2).2 
According to this scoring system, each risk factor is as-
signed a value of 1 and then summed to create a PONV 
risk score. The associated incidence of PONV was re-
ported for each PONV risk score; a risk score of 0, 1, 2, 
3, or 4 corresponded to a predicted PONV incidence of 
10%, 21%, 39%, 61%, and 79%, respectively (Figure).2,4

Once a patient’s risk of PONV is determined, guide-
lines recommend that the number and type of prophy-
lactic interventions for PONV be tailored to the patient’s 
level of PONV risk, which corresponds to the Apfel 
PONV risk score (Table 3). Antiemetic agents form the 
foundation of PONV prophylaxis. Recommended phar-
macologic interventions under the current guidelines 
include dexamethasone, 5-HT3 receptor antagonists, an-
tihistamines, transdermal scopolamine patch, droperidol, 
and neurokinin-1 antagonists.1,4,8

Metoclopramide is a centrally acting dopaminergic 
subtype 2 (D2) receptor antagonist and prokinetic agent 
that has been widely used in clinical practice for many 
decades.18 Although extrapyramidal side effects are com-
monly associated with metoclopramide, results of multi-
ple meta-analyses do not support this as a major concern 
at normal dosages.19-21 However, metoclopramide is not 
recommended by current guidelines for the prevention 
of PONV.1,4,8 Much of the evidence used to develop 
these guidelines included studies with questioned valid-
ity.19,22-25 A Cochrane review26 of 737 randomized, place-

bo-controlled trials including 103,237 patients reported 
that 8 antiemetics were effective at reducing PONV after 
surgery: ondansetron, tropisetron, dolasetron, granis-
etron, dexamethasone, droperidol, metoclopramide, and 
cyclizine. This review highlighted publication bias and 
unreliable reports of differences and concluded that no 
medication was more effective than any other and that 
medication effects were additive.26 In addition, several 
reports of randomized controlled trials conducted by 
well-published researcher Yoshitaka Fujii were included 
in the systematic reviews and meta-analyses,20,27 which 
influenced the recommendations in the PONV pro-
phylaxis guidelines.20,27 Fujii’s work has been called 
into question and retracted by the editors of several 
peer-reviewed journals.25 In a subsequent meta-analysis 
excluding Fujii’s work, De Oliveira and colleagues19 sug-
gested that metoclopramide was better at reducing PONV 
than previously reported. In addition, no studies, to our 
knowledge, have reported the effectiveness of metoclo-
pramide by PONV risk score. Therefore, the purpose 
of this study was to reexamine metoclopramide’s effec-
tiveness in the prevention of PONV and to describe the 
subsequent incidence of PONV among adult ambulatory 
surgical patients when stratified by PONV risk scores.

Materials and Methods
• Parent Study. This study involved the secondary analy-

Figure.  Predicted Incidence of Postoperative Nausea 
and/or Vomiting (PONV) Based on PONV Risk Score2,4

Table 1.  Patient-Related, Anesthesia-Related, and Surgery-Related Factors Associated With PONV in Adults1-5

Abbreviation: PONV, postoperative nausea and vomiting.

Patient related Anesthesia related Surgery related

Female Volatile anesthetics Duration of surgery

History of PONV/motion sickness General anesthesia Type of surgical procedure

Nonsmokers Duration of anesthesia Gynecologic

Age < 50 y Postoperative opioids Laparoscopic

Anxiety Muscle relaxant antagonism Eye

  Plastic

  Abdominal

Table 2.  Simplified Risk Score for Predicting PONV in 
Adults1,2,4

Abbreviation: PONV, postoperative nausea and/or vomiting.

Risk Factor Points 

Female gender 1

Nonsmoker 1

History of PONV or motion sickness 1

Postoperative opioids 1

Sum 0-4
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sis of data from a 12-center, prospective, observational 
cohort study of 2,170 adult ambulatory surgical patients 
(aged ≥ 18 years) who underwent general anesthesia in 
the United States during 2007 and 2008.3 The purpose 
of the parent study was to determine who was at risk of 
postdischarge nausea and vomiting following ambulatory 
surgery. Data were collected on participants’ experiences 
of PONV before discharge from the ambulatory surgery 
center and were the focus of this secondary data analysis. 

• Secondary Analysis. Before the analysis, permission 
to use the data was obtained from the parent study’s 
primary investigator, Apfel.3 Institutional review board 
(IRB) approval was obtained from the (removed for 
blinding) IRB committee, which deemed this secondary 
analysis to be nonhuman research because the data ob-
tained from the parent study investigators for this study 
were deidentified. 

The parent study was observational and did not direct 
patient treatment. Following consent and before the par-
ticipant’s surgery, a member of the research team obtained 
standard demographic data and provided the participants 
with a patient diary containing questions related to post-
discharge nausea and vomiting. The participants were 
instructed to use the diary for 2 days following the anes-
thesia and surgical procedure. Anesthesia providers were 
unaware of the patient’s participation in the study; thus, 
prevention of bias by the anesthesia provider in anesthetic 
agent selection was expected. Trained study personnel 
collected relevant preoperative, intraoperative, and post-
operative data, which included participants’ demographic 
information, baseline PONV risk factors, anesthetic agents 
administered, surgical procedure, PONV-related prophy-
laxis (intraoperative administration of antiemetic) and 
treatment (postoperative administration of antiemetic), 
and outcomes. The participant’s experience of nausea and/
or vomiting was assessed at 30, 60, and 120 minutes after 
surgery, at the time of discharge from the hospital, and by 
phone at 24 and 48 hours after emergence from anesthesia. 
Data related to postdischarge nausea and/or vomiting were 
obtained from the daily diary returned by mail. 

The sample for this secondary analysis was reduced 
from the 2,170 participants in the parent study to 2,166 
participants by retaining only those participants having 
information required to calculate PONV risk scores 
(Table 1). Background characteristics for this study in-
cluded age, gender, history of PONV and/or motion sick-
ness (yes or no), body mass index (BMI), nonsmoker (yes 
or no), nausea in the postanesthesia care unit (PACU; yes 
or no), vomiting in the PACU (yes or no), opioids given 
in PACU (yes or no), and antiemetics given intraopera-
tively. Intraoperative antiemetics were delivered in the 
surgery center before or during anesthesia administra-
tion, before PACU admission. To evaluate the effective-
ness of metoclopramide in the prevention of PONV, we 
evaluated and defined as yes or no 6 mutually exclusive 
intraoperative antiemetic treatments. The 6 treatments 
were as follows: (1) no antiemetic; (2) metoclopramide, 
10 mg IV, only; (3) metoclopramide, 10 mg IV, combined 
with dexamethasone, 8 mg IV; (4) metoclopramide, 
10 mg IV, combined with ondansetron, 4 mg IV; (5) 
dexamethasone, 8 mg IV, combined with ondansetron, 
4 mg IV; and (6) metoclopramide, 10 mg IV, combined 
with both dexamethasone, 8 mg IV, and ondansetron, 
4 mg IV. These 6 antiemetic treatments were chosen to 
reflect the clinical guideline recommendation that anti-
emetics from different classes be used when combining 
antiemetics to optimize benefits,1,4,8 as well as to reflect  
the common doses used in clinical practice. Continuous 
outcome variables from the parent study were recoded 
to dichotomous (yes or no) variables for nausea only, 
vomiting only, nausea and vomiting, nausea or vomiting, 
and nausea and/or vomiting occurring in the PACU. The 
dichotomous variable for nausea and/or vomiting was 
used to determine PONV. Risk scores for PONV were 
calculated using the Apfel risk scoring system.2 Observed 
incidences of PONV were compared with expected in-
cidence of PONV based on the Apfel PONV risk score 
(Table 2).

Data were analyzed using SPSS Version 22.0 (IBM 
Corp) and SAS 9.3 (SAS Institute Inc). Descriptive sta-

Table 3.  Prophylaxis Treatment of PONV Based on Patient’s Level of Risk Determined by Risk Factor Assessment 
in Adults1,8

Abbreviations: ASPAN, American Society of PeriAnesthesia Nurses; PONV, postoperative nausea and/or vomiting; SAMBA, Society for 
Ambulatory Anesthesia.

   PONV risk score 
Risk factor system 0 1 2 3 4

Chance of PONV, % 10 21 39 61 79

Level of risk 
ASPAN Low Low Moderate Severe Very severe

SAMBA Low Low Medium Medium High

No. of prophylactic interventions to consider 
ASPAN 0 0 1 2 ≥ 3

SAMBA 0 0 1-2 1-2 > 2
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tistics were used to characterize the sample, PONV risk 
factors, and incidence of PONV. Mean and standard 
deviation were used to summarize continuous data, and 
percentages were used to summarize categorical data. 
After we stratified the participants according to their risk 
score for PONV, we used exact methods based on the 
binomial distribution to compare the observed incidence 
of PONV in the PACU with the expected incidence based 
on PONV risk score. Exact methods were used instead 
of χ2 because of the small sample sizes in many of the 
risk categories. The same methods were used to compare 
the observed incidence of PONV in the PACU with the 
overall expected incidence, which was determined by 
weighting the expected incidence in each risk category 
by the proportion of patients falling into that category. 
Cohen d was used to measure the effect size for the 
reduction in incidence of PONV compared with the ex-

pected incidence of PONV based on PONV risk score for 
each of the 3 antiemetic treatments that included meto-
clopramide at a dosage of 10 mg IV. A Cohen d value of 
0.1, 0.3, and 0.5 represented a small, medium, or large 
effect size, respectively. 

Results
The participants (N = 2,116) were 49.7 (15.4) years of 
age on average (SD) and were primarily female (65%), 
nonsmokers (85%), and overweight (mean BMI of 28.3 
[6.9] kg/m2). They had a mean PONV risk score of 2.6 
(1.0) on a scale of 0 to 4. The overall incidence of PONV 
was 21% (437 of 2,116). Among participants who re-
ceived no antiemetic, the incidence of PONV was 19% 
(56 of 299). In Table 4, the incidence of PONV for each 
antiemetic treatment group is presented and compared 
with the overall expected incidence of PONV, as well 

Table 4.  Observed Incidence of PONV Compared with Expected Incidence of PONV Based on PONV Risk Score 
for Each Antiemetic Treatment Groupa

Abbreviations: PONV, postoperative nausea and/or vomiting.
aData for observed incidence are reported as percentage (number); expected incidence, in percentage.
bApfel risk score for predicting PONV in adults.
cCohen d of 0.1, 0.3, and 0.5 represented a small, medium, or large effect size, respectively. P value < .05 = statistically significant 
difference in observed vs expected incidence of PONV.
dNo antiemetic = received no metoclopramide, ondansetron, dexamethasone, droperidol, diphenhydramine, promethazine, scopolamine, 
dolasetron, granisetron, hydroxyzine, or hydroxyzine/ephedrine.

 PONV risk scoreb 
All risk category 0 1 2 3 4

Expected incidence 10% 21% 39% 61% 79%

Antiemetic Statisticc Expected Overall 
incidence incidence 

(weighted)

Noned 45 19 17 8 15 29 26 
(56/299) 2/12 (5/62) (16/107) (22/76) (11/42)

Cohen d 0.57

Effect size Large 

P value < .001 

Metoclopramide 52 25 0 0 0 50 0% 
3/12 0/0 0/1 0/4 3/6 0/1 

Cohen d 0.56 0.22

Effect size Large Small 

P value .110 0.870 

Metoclopramide/ 57 18 0 0 8 16 36 
ondansetron (10/56) (0/0) (0/5) (1/12) (4/25) (5/14) 

Cohen d 0.83 — — 0.78 0.97 0.90

Effect size Large — — Large Large Large

P value < .001 .046 < .001 .001

Metoclopramide/ 66 27 0 0 0 25 35 
ondansetron/ (9/34) (0/0) (0/1) (0/4) (3/12) (6/17) 
dexamethasone

Cohen d 0.80 — — — 0.75 0.92

Effect size Large — — — Large Large

P value < .001 — — — .025 < .001
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as with the expected incidence based on the PONV risk 
scores. For example, in patients having a risk score of 
3, the expected incidence of PONV was 61%. When the 
combination of metoclopramide and ondansetron was 
administered, the observed incidence of PONV was 16% 
(4 of 25 subjects reported PONV). This finding was 
statistically significant (P < .001). Across all risk scores, 
participants who received one of the studied metoclo-
pramide antiemetic treatments had less PONV than the 
expected PONV incidence based on PONV risk scores; 
however, some of the comparisons were not statistically 
significant due to small sample size. 

Discussion
Our study revealed that metoclopramide was effective 
in reducing PONV in ambulatory surgical centers. At 
every risk level and for all patients combined, metoclo-
pramide was associated with less PONV than expected. 
Metoclopramide in combination with ondansetron was 
associated with significantly less PONV among partici-
pants at moderate to high risk of PONV (risk scores of 
3 and 4). Clinically more meaningful, however, was 
the large beneficial effect associated with the combi-
nation of these 2 medications across all risk levels. 
Metoclopramide given in triple therapy with dexametha-
sone and ondansetron revealed a similar effect. These 
3 medications were associated with significantly less 
PONV than expected among participants at moderate to 
high risk of PONV (risk scores of 3 and 4) and demon-
strated a large clinically meaningful effect across all risk 
levels. Our overall findings are consistent with those of 
other researchers,6,28-30 who concluded that combination 
therapy, in general, was superior to monotherapy for 
PONV prophylaxis. 

Although our findings revealed that metoclopramide, 
as a single agent, was not associated with a statistically 
significant reduction in the incidence of PONV compared 
with the expected incidence, metoclopramide alone dem-
onstrated a beneficial effect across all risk levels, and for 
all patients combined, again asserting metoclopramide’s 
clinical significance in reducing the incidence of PONV. 
The results of this analysis are in agreement with those 
of De Oliveria and colleagues,19 who reported in their 
meta-analysis that metoclopramide was effective in re-
ducing the incidence of PONV compared with placebo or 
no antiemetic. Our findings are also in accordance with 
the Cochrane review26 that reported metoclopramide to 
be one of 8 antiemetics that prevented PONV compared 
with placebo. 

The results of this study do not entirely support current 
PONV clinical practice guidelines for the prevention and 
management of PONV since the guidelines do not recom-
mend metoclopramide for PONV prophylaxis. Therefore, 
it is our recommendation that the clinical guidelines 
be revised and updated to include metoclopramide as 

a clinically effective antiemetic for PONV prophylaxis. 
Healthcare providers should consider metoclopramide as 
a single antiemetic in patients at low risk of PONV. In pa-
tients at moderate to high risk of PONV, healthcare pro-
viders should consider metoclopramide as an antiemetic 
in combination therapy with ondansetron as well as triple 
therapy with dexamethasone and ondansetron. 

Three strengths make this observational, multisite 
study unique. First this study was the first, of which 
we are aware, to evaluate metoclopramide’s clinical ef-
fectiveness in reducing the incidence of PONV based on 
PONV risk scores. We reported clinical benefit in terms 
that will be meaningful to patients, providers, and re-
searchers. Second, this was the first study to evaluate the 
effectiveness of triple therapy including metoclopramide 
in the prevention of PONV. Third, this study used obser-
vational data that more closely resemble clinical practice 
than randomized controlled trials; findings from obser-
vational research may translate back to clinical practice 
more easily than findings from randomized controlled 
trials. It is important for providers to continually ques-
tion their anesthesia practices. This study is one example 
of how observational data can be used to further improve 
patient outcomes.

Although this study had a number of strengths, it was 
an observational study in which known and unknown 
potentially important confounding factors were not 
measured or accounted for in the analyses. Because this 
was a secondary data analysis, there were a number of 
potentially important variables that were unavailable. It 
is possible that some of these factors such as age, level of 
anxiety, type of general anesthetic, duration of anesthe-
sia, type of surgical procedure, and/or muscle relaxant 
antagonism account for the lower-than-expected inci-
dence of PONV in patients who received no antiemetic. 
Although some providers may be using total intravenous 
anesthesia more frequently now since the publication of 
ASPAN’s guidelines1 for PONV prophylaxis than at the 
time these data were collected, PONV remains an issue. 
The design may lessen these concerns because this study 
compared observed rates of PONV with expected rates of 
PONV with a temporal advantage; the metoclopramide 
was given before the outcome measure. Also, the study 
lacked randomization of the treatment regimens across 
PONV risk scores. We examined PONV as a dichotomous 
variable and did not account for the severity of PONV. 
Another limitation of this study was the small sample size 
for a number of the antiemetic treatment groups. Finally, 
our sample consisted primarily of women.

For elimination of PONV (reducing the incidence of 
PONV to zero for patients at every risk score), additional 
studies are needed. Prophylaxis for PONV is based on 
risk scores. However, it may be helpful to determine 
which antiemetics or combinations of antiemetics are 
effective at a particular risk score. Future randomized 
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trials should assess the clinical effectiveness of single-
agent and combination treatments with antiemetics of 
different classes and doses in preventing PONV.21 Such 
studies should randomize antiemetics and assess anti-
emetic effects based on PONV risk scores. In addition, 
PONV might be decreased with a better understanding 
of which medications or combination of medications are 
effective on the individual components of PONV (nausea, 
vomiting, nausea or vomiting, and nausea and vomiting) 
as well as at various levels of PONV severity. 

In conclusion, our findings showed that the incidence 
of PONV was less than expected based on PONV risk 
scores across all levels of risk among participants who re-
ceived one of the metoclopramide antiemetic treatments. 
Among participants at moderate to high risk of PONV 
who received metoclopramide combined with ondanse-
tron or combine with both ondansetron and dexametha-
sone (triple therapy), the reduced incidence in PONV 
was shown to be both largely beneficial and statistically 
significant compared with the expected incidence based 
on PONV risk score. Although the decreased incidence in 
PONV was not statistically significant, the reduction in 
PONV was clinically beneficial across all levels of PONV 
risk among those who received metoclopramide as a 
single agent only. Although additional research is needed, 
this secondary analysis provided valuable information for 
researchers and anesthesia providers; this was the first 
study to reexamine metoclopramide’s effectiveness in the 
prevention of postoperative nausea and vomiting. 
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