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Abstract: Introduction: Postoperative (PONV) and postdischarge (PDNV) nausea and vomiting are common (60-70%)
after bariatric surgery. Palonosetron (Pal), a novel 5-HT3 antagonist, is an effective antiemetic with a prolonged duration
of action in the setting of PDNV. We hypothesized that combination therapy with Palonosetron (Pal) and dexamethasone
(Dex) would improve treatment in comparison to Palonosetron alone in patients at high risk for PONV.

Methods: In this study, patients undergoing bariatric laparoscopic surgery under general anesthesia, a subgroup of a larger
Phase IV clinical trial of patients who had laparoscopic surgery, were randomized to 8 mg Dex + 0.075mg Pal or saline +
0.075mg Pal. Data was collected postoperatively at 2, 6, 24 and 72 hrs. A Functional Living Index-Emesis (QOL-FLIE)
test was administered at 96 hrs.

Results: We enrolled 76 ASA 1-2 patients with at least 3 PONV risk factors. Both randomization groups had a low inci-
dence of vomiting in the PACU (Pal, 0.0%; Pal + Dex, 5.4%) as well as at 72 hours (0.0% both groups). Complete re-
sponse (no vomiting, no rescue medication) was not different between treatment groups at any time intervals. Cumulative
success rates over the entire 72 hrs were 60.4% (Pal alone) vs. 60.0% (Pal + Dex). Nausea scores (4 point ordinal scale)
were not different between groups for any time intervals. Cumulative success scores for nausea (score = “none”; 0-72 hrs)
were 41.9% for the Pal group, and 55.2% for the Pal+ Dex group. The Pal + Dex group showed a trend toward greater sat-
isfaction on the QOL-FLIE scores with the greatest differences in the “nausea domain”.

Discussion: The combination therapy (Pal + Dex) did not significantly reduce the incidence of PONV or PDNV when
compared with Pal alone although a trend was observed indicating the possible increased efficacy of multi-drug therapy.
There was no change in comparative efficacy over 72 hrs, possibly due to the low incidence of PDNV in both groups.
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INTRODUCTION

Postoperative (PONV) and postdischarge (PDNV) nausea
and vomiting are common occurrences (60-70%) after bariat-
ric surgery [2]. Both complications may lead to significant
morbidity after laparoscopic banding surgery due to suture
disruption, an increased risk of aspiration of gastric contents,
and electrolyte imbalances3. Anticipating or treating PONV
alone is not sufficient because approximately 36% of pa-
tients who experience PDNV do not experience PONV [3,
4]. Palonosetron (Pal), a novel 5-HT3 antagonist, is an effec-
tive antiemetic in the setting of PONV that also has advan-
tages in treating PDNV due to its prolonged duration

of action. Palonosetron exhibits greater binding affinity and
has a longer half-life than older 5-HT3 antagonists, possibly
due to its binding of 5HT-3 receptors in an allosteric, posi-
tively cooperative manner [5-7]. Prior studies have demon-
strated the advantages of a multimodal approach to the
treatment of PONV, including a reduction in the incidence of
PONYV in high risk patients with the combination of 5-HT3
receptor antagonists and dexamethasone [8, 9]. However,
dexamethasone may increase the rate of surgical complica-
tions including infection and irritation of the gastric mucosa.
We hypothesized that the addition of dexamethasone is not
warranted in patients treated with palonosetron, a highly
effective long acting drug for prevention of PONV. Our re-
cent study demonstrated that the combination therapy of pa-
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lonosetron and dexamethasone did not improve the incidence
of PONV or PDNV when compared with palonosetron alone
in subjects with high emetogenic risk undergoing laparo-
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scopic surgery [1]. Dexamethasone could be especially
harmful in patients undergoing bariatric surgery due to the
high incidence of gastric reflux in that patient population.
Therefore we analyzed the data from our larger phase IV
trial to focus on patients undergoing bariatric surgery. We
hypothesized that the addition of dexamethasone is not re-
quired for relief of PONV and PDNV when patients are
treated with palonosetron.

METHODS

After IRB approval and written informed consent, pa-
tients with three or more risk factors for PONV scheduled to
undergo elective laparoscopic gastric banding surgery under
general anesthesia were enrolled in this single-center, pro-
spective, double blind study. Those risk factors included
female gender, history of motion sickness (MS) or PONV,
nonsmoking history, and the use of postoperative opioids.
All patients received 0.075 mg IV palonosetron. Thirty seven
patients were randomized to receive 8 mg IV dexamethasone
(Pal + Dex) upon induction of general anesthesia. Thirty nine
patients were randomized to receive an equivalent volume of
saline (Pal). Patients who were pregnant, had received anti-
emetics within 24 hours of surgery, experienced retching or
vomiting prior to surgery, were on chronic steroid therapy,
were immunocompromised, or had a documented allergy to
either 5-HT3 receptor antagonists or dexamethasone were
excluded from the study. Data was collected at defined post-
operative times (2, 6, 24 and 72 hrs). All patients also com-
pleted an 18 question-QOL-FLIE (Functional Living Index-
Emesis) instrument at 96 hrs [10].

General anesthesia was induced with 2-4 mg/kg of pro-
pofol and tracheal intubation was facilitated with either 0.6
mg/kg of rocuronium or 1 mg/kg of vecuronium. The study
drug was administered immediately after induction. Anes-
thesia was maintained with Sevoflurane in a combination of
oxygen and air. Fentanyl (2-10 mcg/kg) with or without ke-
torolac 30 mg 1V/30 mg IM was administered for analgesia.
Muscle paralysis was reversed at the end of the surgery with
0.04-0.07 mg/kg of neostigmine and 0.4-1mg of glycopyr-
rolate. Intraoperative monitoring included heart rate via a 3
lead electrocardiogram, non-invasive blood pressure cuff,
oxygen saturation by pulse oximetry, and PETCO,. Nausea
and vomiting data were collected at 2, 6, 24 and 72 hrs. Nau-
sea was determined using a self reported 4 point ordinal
scale: none, mild, moderate and severe. Treatment success
was defined as all “zero” scores at every time period. Suc-
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cess for emesis was scored when (no vomiting) were re-
corded at all hours measured for the scoring interval, and no
rescue medication was given for that interval. Any reports of
nausea that occurred between 0-6 hours post-operatively was
considered postoperative nausea (PON), while reports of
nausea between the times of 6-72 hours post surgery were
defined as postdischarge nausea (PDN). Vomiting up to 6
hours post surgery was defined as early vomiting, whereas
any episodes of emesis in the interval of 6-72 hours post
surgery was described as delayed vomiting. The time course
of 0-6 hours was chosen to reflect the period during which
the patient was less mobile (including time spent in PACU),
versus 6-72 hours when patients were increasingly mobile
(i.e. after discharge to the hospital floor).

No other anti-emetic medications were used during the
operation. Rescue anti-emetic use was permitted. Rescue
anti-emetics used included metoclopramide. Rescue anti-
emetics were given during the PACU stay or upon dis-
charge from the PACU upon the patient’s request or after
an episode of vomiting. However, 5-HT3 receptor an-
tagonist use was not permitted. A complete response
(CR) was defined as no vomiting and no rescue medica-
tion for any time interval. All patients completed an 18
question QOL-FLIE (Functional Living Index-Emesis)
instrument at 96 hrs [13]. For statistical testing of the null
hypothesis that the nausea responses of the two treatment
groups were equal, we used an ordinal regression model
(which included age, BMI; SPSS v 18).Data was also
grouped as a binary (success/failure) and analyzed with
chi square or Fisher’s Exact test. P<0.05 was accepted as
statistically significant. The study was powered (n=76) to
be able to detect a drop in complete response from 90%
to 70% while comparing Pal+Dex to Dex alone (2-sided
alpha = 0.05; power = 80%). Percocet was the anesthetic
used postoperatively and there were no significant differ-
ences in its use or dosage. For example, 72% of the Pal +
Dex group received the drug while 67% of the Pal group
received the drug.

RESULTS

We enrolled 76 patients, ASA 1-2, with at least 3 PONV
risk factors, who were undergoing laparoscopic bariatric
surgery as outpatients (23 hour hospital admission). Table 1
demonstrates that there was no difference in patient demo-
graphics between groups, including BMI (Pal: 44.1+6.8; Pal
+ Dex: 41.9+6.3; p=0.162).

Both groups had a low incidence of vomiting at 0-2 h
(Pal: 0.0%; Pal + Dex: 5.4%) at 2-6 h (Pal: 9.1%; Pal + Dex:

Table 1.
Parameter Treatment Pal alone Treatment Pal + Dex Total P value
Female 31 30 61
Male 8 7 15
Age 352+9.2 35.6+8.2 35.4+8.7 .822
BMI 44.1+6.8 41.9+6.3 43.1+6.6 162
Total n 39 37 76

76 patients were randomized with 39 in the group that received Pal alone and 37 in the group that received Pal + Dex. The population includes 61 females and
15 males. We compared the age (mean+ SD) and BMI of the two treatment groups, and found no significant differences.
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6.5%) and at 6-72 h (Pal: 6.1%; Pal + Dex: 3.4%). There
were no differences in incidence of vomiting by treatment
group (p>0.32) for any of the designated time intervals (0-2
hrs, 2-6 hrs, 6-72 hrs).

Fig. (1) shows the proportion of complete responses (no
vomiting and no rescue medication required) by treatment
group at different time intervals. There were no differences
by treatment group (p>0.39; % < 0.72) for any of the desig-
nated time intervals (0-2 h: Pal = 87% vs. Pal + Dex =86%,
2-6 h: Pal = 90% vs. Pal + Dex = 84%, 6-72 h: Pal =84% vs.
Pal + Dex = 83%, 0-72 h: Pal = 68% vs. Pal + Dex = 62%).

Cumulative success scores for nausea (score = “none”; 0-
72 hrs) were 41.9% for Pal group, and 55.2% for Palonose-
tron + Dexamethasone group. Fig. (2) displays the rates of
mild, moderate, or severe nausea between groups at varying
time intervals. The overall incidence of nausea was low and
not statistically different between groups, both in the imme-
diate postoperative period (0-2h) (Pal = 1.6%, Pal + Dex
6.7%) and in the interval 6-72 hours post-procedure (Pal =
4.2% vs. Pal + Dex 6.5 %).

Analysis of the QOL questionnaire indicates that the Pa-
lonosetron + Dexamethasone group showed a trend toward
greater satisfaction on the QOL-FLIE scores with the great-
est differences in the “nausea domain”; however this did not
reach statistical significance (Fig. 3). For each of 18 quality
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of life questions, we compared mean scores by treatment
group. None of the individual question scores were signifi-
cantly different by treatment group with the exception of
question 3 (“Has nausea affected your ability to make a meal
or do minor household repairs during the past 3 days?”, p =
0.039; 2 tailed t-test).

Quality outcomes are equal or better for the Palonosetron
+ Dexmethasone group. However, summing all the scores
for each patient, we found no difference by treatment group
(t-test; p = 0.121). Multivariate statistics also failed to show
treatment related differences.

DISCUSSION

The incidence of PONV in the PACU was low compared
to historical controls in this study of PONV and PDNV in
patients undergoing bariatric surgery[4], however combina-
tion therapy with dexamethasone did not significantly reduce
the incidence of PONV or PDNV compared with palenose-
tron alone. There was no change in comparative efficacy
over 72 hrs, possibly due to the low incidence of PDNV in
both groups. This is in agreement with our previous larger
Phase IV trial upon which this bariatric subgroup study is
based. Our findings in both the bariatric subgroup and the
larger group are in contrast to the findings of Mendes et al.
[12] who found a significant decrease in the incidence of
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Fig. (1). The proportion of successes (no vomiting and no rescue medication given) for the two treatment groups (Palonosetron — blue bars;
Palonosetron plus Dexamethasone — red bars) are plotted for 4 time intervals (shown on horizontal axis).
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Nausea Scores by Time Interval and Treatment (4 pt categorical)
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Fig. (2). Subject nausea reports by category: none, score = 0; mild, 0 < score <= 1; moderate, 1 < score <= 3; and severe, > 3. The bars are

identified on the horizontal axis by time interval and treatment group.

PONV in the first 24 h post laparoscopic bariatric surgery in
patients who had received the combination of ondansetron +
dexamethasone compared to those patients who had received
ondansetron alone. Furthermore, this study found that there
was no change in comparative efficacy in the interval 0-72
hours post-surgery. This was most likely due to the low inci-
dence of PDNV in both groups. The proportion of treatment
successes (no vomiting and no rescue medication) was
compared for the two treatment groups, and indicated no
therapeutic benefit in adding dexamethasone. The incidence
of vomiting was very low in both groups. Using binary
analysis (success/failure), there was no trend in the nausea
scores to suggest that dexamethasone improved outcome
when added to palonosetron. However, using ordinal regres-
sion analysis, and examining the later time period (6-72 hrs),
results were suggestive of BMI and treatment group being
predictors of nausea in this bariatric population. This may be
due to the fact the palonosetron dose is a minimally effective
dose for normal weight subjects [11]. Therefore the drug
could lose effectiveness over time for the heaviest of the
bariatric subjects. If confirmed, such a finding would
indicate need for reconsideration of the bariatric dose for
surgical prophylaxis.

The negative impact of PONV on patient recovery is well
recognized: not only does it cause patient discomfort and

delay discharge from the PACU in patients who undergo
ambulatory surgery, it can lead to electrolyte disturbances,
aspiration, or even suture disruption. Although less is cur-
rently known about the risk factors for PDNV and the opti-
mal strategy for its treatment, the significance of PDNV’s
impact on patients who undergo outpatient surgery cannot be
underestimated. PDNV appears to be more common than
previously thought, and has become more important as an
increasing number of surgical procedures are performed on
an outpatient basis. Palonosetron has been documented to be
effective in the prevention and treatment of both PONV and
PDNV as well as the prevention and treatment of chemo-
therapy induced nausea and vomiting. Although the combi-
nation of dexamethasone with other shorter acting 5-HT3
antagonists has been documented to be effective for the
treatment of PONV [2] the combination of palonosetron with
dexamethasone had not been studied to date. The results of
our study suggest that palonosetron may be unique in that the
administration of a single dose of this drug was effective for
preventing both PONV and PDNV. In addition, the admini-
stration of other anti-emetic agents did not further decrease
the incidence of PONV and PDNV.

This finding has important consequences. In any multi-
drug regimen, there is an increased risk of adverse reactions:
either to a drug or to a combination of drugs. In addition the
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Fig. (3). Individual 2 tailed t-tests showed no significant difference in the scores for any particular questions with regard to randomization
with the exception of Question 3 (p=0.039, before multiple comparison correction). Examining total scores over each patient, and then com-
paring the means by treatment group using t-tests, we found no significant difference.

patient is exposed to potential side effects from each drug
that is administered. Palonosetron, at any dose, has not been
found to prolong the QTc interval in contrast to the older 5-
HT3 receptors [13]. If administering one drug is as effective
as a multi-drug regimen, patient safety is increased without
sacrificing efficacy. Furthermore, palonosetron’s long dura-
tion of action is beneficial because one dose can be adminis-
tered to the patient at the time of surgery requiring no further
doses upon discharge from the hospital or afterwards. Pa-
lonosetron therapy may lead to a decrease in the incidence of
PDNV as well as the costs associated with the prevention
and treatment of PDNV.

Our results are consistent with the finding of other inves-
tigators who have studied the non-bariatric patient popula-
tion. Kovac et al. [11] reported a complete response (CR)
rate (no nausea and no vomting at any time interval) of 56%
of patients who had received a dose of palonosetron
0.075mg. Candiotti [13] reports a CR rate of 43% at 0-24 h
after surgery and 49% at 24-72h after surgery. This is consis-
tent with the 60% success rate in the Pal group that we report
in our study. In addition, Kovac et al report that 27% of pa-
tients who had received 0.075mg of pal required rescue ther-
apy, whereas we found that of the patients who received pa-
lonosetron 0.075mg, only 16% required rescue therapy. Al-
though Kovac et. al. suggested that palonosetron’s efficacy
appears to be mainly in the first 24 hours, our study reported

a low incidence of nausea 45% (Pal group) and 23% (Pal +
Dex group) 6-72 h postoperatively, indicating that pal’s effi-
cacy may in fact extend beyond the first 24 h time period.
This has important consequences for ambulatory patients
who would otherwise experience PDNV after discharge.

Henzi et al. [14] reported that dexamethasone reduced
the incidence of PDNV; however their study defines “late”
PONV or PDNV as occurring 24 h post-operatively. In con-
trast, our study examines the effect of dexamethasone be-
yond the 24 h post surgery period. It is important to note that
at the 72 h time interval, although there was a trend toward a
higher percentage of success in the Pal + Dex group, this was
not significantly different than the percentage of successes in
the group that received Pal alone.

Our trial has several limitations. The modest sample size
may not be sufficient for a robust evaluation of the treatment
effect on all end-points and at all time intervals for the pur-
poses of statistical analyses. For example, the low rate of
vomiting (0% in both groups) noted in this trial during the
24-72 hour interval after surgery precluded us from mean-
ingful comparison of the groups. Although this study was
placebo controlled with regard to the administration of dex-
amethasone, the lack of an active comparison between pa-
lonosetron, palonosetron + dex and a third arm where no
anti-emetic was administered limits this study’s ability to be
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The questions above with the largest difference were: 1] quantity of nausea; 3] ability to make a meal or do minor household repairs; 6] will-
ingness to spend time with family/ friends; 7] affected daily functioning; and 9] imposed hardship on others. All were in the nausea domain.

(Complete list of questions follow — chart 1.)

Chart 1: Quality of Life Questionnaire
How much nausea have you had in the past 3 days?
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. How much vomiting have you had in the past 3 days?
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Has nausea affected your daily functioning in the past 3 days?
Rate the degree to which your nausea has imposed a hardship on you (personally) in the past 3 days?

Has nausea affected your ability to maintain usual recreation or leisure activities in the past 3 days?
Has nausea affected your ability to make a meal or do minor household repairs during the past 3 days?
How much has nausea affected your ability to enjoy a meal in the past 3 days?

How much has nausea affected your ability to enjoy liquid refreshment in the past 3 days?

How much has nausea affected your ability to enjoy liquid refreshment in the past 3 days?

Rate the degree to which your nausea has imposed a hardship on those closest to you in the past 3 days?

. Has vomiting affected your ability to maintain usual recreation or leisure activities in the past 3 days?

. Has vomiting affected your ability to make a meal or do minor household repairs during the past 3 days?

. How much has vomiting affected your ability to enjoy a meal in the past 3 days?

How much has vomiting affected your ability to enjoy liquid refreshment in the past 3 days?

. How much has vomiting affected your willingness to see and spend time with family and friends, in the past 3 days?
. Has vomiting affected your daily functioning in the past 3 days?

. Rate the degree to which your vomiting has imposed a hardship on you (personally) in the past 3 days.

18. Rate the degree to which your vomiting has imposed a hardship on those closest to you in the past 3 days.

compared directly with published placebo-controlled trials of
older 5-HT3 receptor antagonists. In addition, end-points
were measured during preset time intervals (0-6h, 6-72 h),
rather than evaluated by occurrence in a particular setting
such as the PACU (0-2h) or post-PACU (2-24 h) time inter-
vals. Furthermore, because the risk factors for developing
PDNV are not well established and may not be the same as
those for PONV, it is difficult to make predictions about how
to best prevent PDNV.

The incidence of PONV in the PACU was low compared
to other studies. For example, Breitfield et al. [15] observed
post-operative opioid-induced emesis in about one-third of
patients while the occurrence of vomiting was one-half of
that number. In our study, although approximately 2/3 pa-
tients in either group (no significance between groups in
terms of dosage and treatment), required post-operative opi-
oid therapy, the incidence of PONV remained relatively low
in possibly because of treatment for that condition, the length
of surgery, different types of surgery and intra-operative
anesthetics used.

Palonosetron’s long duration of action may be of particu-
lar benefit because one dose can be administered to the pa-
tient at the time of surgery, and no further doses are required
upon discharge from the hospital or afterwards. Our data are
in accordance with the view that a combination of a 5-HT3
antagonist and dexamethasone decreases nausea in the la-
poroscopic bariatric surgery population which may translate
to greater patient satisfaction. However, additional research

is required to evaluate whether or not this finding is clini-
cally relevant.
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