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Objective: Postoperative nausea and vomiting (PONV) is a common
problem associated with general anaesthesia. The incidence can be as
high as 80% in high-risk patients. Our primary objective was to com-
pare the efficacy of the combination of dexamethasone-ondansetron and
dexamethasone-aprepitant in patients undergoing laparoscopic surgery.

Methods: Seventy 18 to 60 years old patients scheduled for laparo-
scopic surgery were included in the study. Sixty-seven patients complet-
ed the study. Patients in the dexamethasone-aprepitant group (group
DA, n=35) received 40 mg of aprepitant orally 1-2 hours before the
induction of anaesthesia and 2 mL saline intravenously (iv) within the
last 30 minutes of surgery; patients in the dexamethasone-ondansetron
group (group DO, n=35) received oral placebo identical to aprepitant
1-2 hours before the induction of anaesthesia and 4 mg ondansetron
iv within the last 30 minutes of surgery. All patients received 8 mg
dexamethasone iv after the induction of anaesthesia. The primary out-
come was a complete response (no postoperative nausea, retching and
vomiting and no need for rescue antiemetic); the secondary outcomes
were the incidence of nausea, retching, vomiting, the need of rescue
antiemetic and opioid consumption within 24 hours after surgery.

Results: A complete response was not significantly different between
the groups (group DO: 67%, DA: 69%) at 24 hours (p=0.93). The
incidence of PONV and postoperative opioid consumption was sim-
ilar between the groups.

Conclusion: The study was designed to evaluate whether the combi-
nation of dexamethasone-aprepitant is better than the combination
of dexamethasone-ondansetron regarding the complete response for
PONV in patients undergoing laparoscopic surgery. The results how-
ever showed that dexamethasone-aprepitant has not improved the com-
plete response for PONV compared to dexamethasone-ondansetron.

Keywords: Dexamethasone, ondansetron, aprepitant

Amag: Postoperatif bulanti ve kusma (POBK) genel anestezi sonrast
stk kargilasilan bir sorundur. Yiiksek riskli hastalarda insidans yiizde
80 kadar yiiksek olabilir. Calismamizin amact laparoskopik ameliyat
geciren hastalarda deksametazon-ondansetron ve deksametazon-ap-
repitant kombinasyonunun etkililigini kargilastirmaker.

Yéntemler: Bu calismaya laparoskopik ameliyat planlanan 18-60
yas arast 70 hasta alindi. 67 hasta calismay1 tamamladi. Deksame-
tazon aprepitant grubundaki (grup DA, n=35) hastalara anestezi
indiiksiyonundan 1-2 saat 6nce 40 mg aprepitant ve cerrahinin
son 30 dakikasinda intravendz 2 mL serum fizyolojik (iv) uygu-
land1. Deksametazon-ondansetron grubundaki (grup DO, n=35)
hastalara anestezi indiiksiyonundan 1-2 saat 6nce aprepitanta ben-
zer oral plasebo ve cerrahinin son 30 dakikasinda 4 mg ondan-
setron iv olarak verildi. Tiim hastalara anestezi indiiksiyonundan
sonra iv 8 mg deksametazon uygulandi. Birincil sonug &l¢iitii tam
yanit idi (postoperatif bulanti, 6giirme, kusma ve ek antiemetik
ihtiyac1 yok); ikincil sonug 8l¢iitii ise bulant, égiirme ve kusma
insidansi, operasyondan sonraki 24 saat icerisinde ek antiemetik
ve opioid tiiketimi ihtiyaci idi.

Bulgular: Tam yanit gruplar arasinda (grup DO: %67, DA: %69)
24 saatte anlamli gekilde farkli degildi (p=0,93). POBK insidans:

ve postoperatif opioid titketimi gruplar arasinda benzerdi.

Sonug: Bu calisma, laparoskopik cerrahi geciren hastalarda POBK
icin tam yanit elde etmede deksametazon-aprepitant kombinasyo-
nunun deksametazon-ondansetron kombinasyonundan daha iyi
olup olmadigini degerlendirmek iizere tasarlanmigtir. Ancak so-
nug, deksametazon ve aprepitantin, laparoskopik cerrahiyi takiben
deksametazon ve ondansetron ile karsilasturildiginda POBK'da
tam yaniti iyilestirmedigini gosterdi.

Anahtar Kelimeler: Deksametazon, ondansetron, aprepitant
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Introduction

l )ostoperative nausea and vomiting (PONV) is one of

the most common problems related to surgery and an-

aesthesia that occurs within 24 hours after surgery (1).
In the absence of the pharmacological treatment, the inci-
dence of PONYV ranges between 20% and 30% in the gener-
al surgical population and increases up to 80% in high-risk
surgical patients (2, 3).

The female gender, nonsmoking status, a history of PONV or
motion sickness, the type of the surgery, a longer duration of
surgery, the use of inhalational anaesthetic agents and nitrous
oxide, reversal of the neuromuscular blockade, postoperative
pain and the use of postoperative opioids can affect the inci-

dence of PONV (4).

Various antiemetic drugs can be used for the treatment
of PONV. Dexamethasone can decrease the incidence of
PONV (5). However, some authors emphasise that the
combination of antiemetic drugs can further reduce PONV
compared to single-agent treatment (6, 7), especially for the
high-risk patients (1). The dexamethasone-ondansetron com-
bination effectively reduced the overall incidence of PONV
for approximately 50% in high-risk and very high-risk pa-

tients compared to the control group (8).

Aprepitant is a neurokinin-1 (NK-1) receptor antagonist,
and it has been recently defined as an alternative to prevent
PONYV (9). Some studies showed that aprepitant is signifi-
cantly more effective than ondansetron, a serotonin (5-HT))
receptor antagonist, for the prevention of postoperative vom-
iting in open abdominal surgery (10, 11). However, there are
no statistically significant differences in the nausea preven-
tion (10, 11).

The dexamethasone-aprepitant combination was more effec-
tive than the dexamethasone-ondansetron combination for
the prevention of postoperative vomiting in adults undergo-
ing craniotomy under general anaesthesia (12). Accordingly,
aprepitant can be combined with other antiemetic drugs to
increase the antiemetic efficiency.

In this study, we examined PONV to evaluate whether the
combination of aprepitant and dexamethasone is better than
the combination of ondansetron and dexamethasone in pa-
tients undergoing laparoscopic surgery. The control group is
structured according to the combination of ondansetron and
dexamethasone, which is well known for its antiemetic efficacy.

Methods

This study was conducted with IRB approval and was reg-
istered with the http://www.clinicaltrials.gov protocol regis-
tration system (NCT02021851). An ethical approval (No:
125: 06/28/2011) was provided by the Ethics Committee
of the Hospital, Istanbul, Turkey on June 29, 2011. After
the approval by the institutional review board and written

informed consent from each study participant, 70 Ameri-
can Society of Anaesthesiologist’s Class I or II patients, aged
between 18 and 60 years, undergoing a laparoscopic gynae-
cologic surgical procedure or laparoscopic cholecystectomy
under general anaesthesia were included in this double-blind,
randomised, controlled trial. Patients were excluded if they
were hypersensitive or had contraindication for the studied
medications, received an antiemetic drug or steroid within 24
hours before anaesthesia, had a history of diabetes mellitus,
or were pregnant and lactating. The patients were informed
on how to use the patient-controlled analgesia device during
the postoperative period. The smoking status was recorded
for each patient.

Aprepitant, placebo identical to aprepitant, 4 mg ondan-
setron and saline solution were prepared by the pharmacy
department and given to the blinded investigators. The pa-
tients, anaesthesiologists (except for the primary author), the
statistician and observers were all blinded.

Patients were randomly assigned to two study groups of 35 pa-
tients, using a computer-generated random number table. Pa-
tients in the group DA received 40 mg aprepitant, and patients
in the group DO received oral placebo, identical to aprepitant,
orally 1-2 hours before the induction of anaesthesia.

All patients were premedicated with intravenous (iv) midaz-
olam (1-2 mg). On the arrival to the operating room, stan-
dard anaesthetic monitors were applied. Anaesthesia was in-
duced with iv propofol (2-3 mg kg™!) and fentanyl (1-1.5 pg
kg™). Tracheal intubation was facilitated with rocuronium
(0.6 mg kg™). After tracheal intubation all patients received
iv 8 mg dexamethasone. The nasogastric tube was placed in
all patients and removed at the end of the surgical proce-
dure. Normocapnic mechanical ventilation was performed
after intubation. General anaesthesia was maintained with
sevoflurane (1 minimum alveolar concentration) in oxygen/
air mixture and remifentanil (0.1-0.3 ug kg™! min™) infusion.

Intravenous saline was administered in the group DA, and
ondansetron was administered in the group DO. All patients
received tramadol (1.5 mg kg™') and tenoxicam (20 mg) half
an hour before emergence. Postoperative analgesia was pro-
vided with a patient-controlled analgesia system by using iv
tramadol (5 mg mL") (2 mL bolus and 10 minutes lockout
interval without basal infusion).

After the surgery, muscle relaxation was reversed by administer-
ing neostigmine (0.05 mg kg™') and atropine (0.015 mg kg™').
Patients were extubated and transferred to the recovery unit.

Data collection

Nausea was defined as the subjectively unpleasant sensation
associated with the awareness of the urge to vomit. Vomiting
was defined as the forceful expulsion of gastric contents from
the mouth. Retching was defined as an attempt to vomit,
not productive of stomach contents. A complete response
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was defined as no postoperative nausea (VRS<4), retching or
vomiting, and no need for rescue antiemetic. Nausea was rat-
ed on an 11-point verbal rating scale (VRS) with 0 equal to
‘no nausea’ and 10 equal to ‘nausea as bad as it could be.” The
nausea, vomiting and retching were assessed immediately on
return to recovery room at 0, 30, 60, 90 and 120 minutes and
24 hours postoperatively. Complete response was recorded
for 0-24 hours. Demographic data, risk factors for PONV,
duration of the surgery, perioperative and postoperative use
of tramadol and rescue antiemetic were recorded.

Rescue medication was offered to patients who requested it,
had nausea lasting longer than 10 minutes, or had an episode
of vomiting. All patients were treated postoperatively with 4
mg ondansetron iv to relieve the symptoms of PONV.

The primary outcome of our study was a complete response
that is, no nausea (VRS<4), no retching, no vomiting and
no rescue therapy from 0 to 24 hours after the surgery. The
secondary outcomes were a decreasing incidence of nausea,
retching, vomiting and reduced opioid consumption.

Statistical analyses

Statistical analyses were performed using the IBM Statisti-
cal Package for the Social Sciences (IBM SPSS Corp.; Ar-
monk, NY, USA) software version 21. Descriptive analyses
were presented as meantstandard deviation for continuous
variables and as frequency and percentage for categorical vari-
ables. A one-sample Kolmogorov-Smirnov test was used to
determine whether the variables were normally distributed.
For normally distributed variables, two independent samples
t-test was used to compare the mean difference between the
two independent groups. For non-normally distributed data,
the Mann-Whitney U test was used to compare the median
difference between the two independent groups. The chi-
squared test and Fisher’s exact test, where appropriate, was
used to compare these proportions in different groups. The
McNemar test was used to evaluate the change in the propor-
tions between the 0-2-hour and 2-24-hour interms of nausea
and retching. The Wilcoxon rank test was used to evaluate
the 0-2-hour and 2-24-hour in terms of vomiting. P<0.05
was considered statistically significant between the groups.

The PASS 15 Power Analysis and Sample Size Software
(2017) (NCSS, LLC. Kaysville, Utah, USA, ncss.com/soft-
ware/pass) was used to calculate the sample size. Based on
a previous study, we assumed an approximate 50% com-
plete response (no postoperative nausea [VRS<4], retching
or vomiting and no need for rescue antiemetic) during the
0-24 h interval after surgery in the DO group as a control
group (13). A sample size of 29 achieves 80.12% power to
detect a complete response proportion difference in the DA
group, that (P1-P0) of -0.2500 using a two-sided exact test
with a significance level (alpha) of 0.05. These results assume
that in the DO group, a complete response proportion under
the null hypothesis (P0) is 0.5. The study size was set to 35
patients in each group to allow for 15% dropouts.

Bilgen et al. Prevention of Nausea and Vomiting After Surgery

Results

Seventy patients were included into this study. Three patients
were excluded from the study due to changes in the surgical
procedure from laparoscopy to laparotomy during the sur-
gery. Therefore, 67 patients (in group DO [n=34], in group
DA [n=33]) completed the study. Fifty-four of the patients
who completed the study were female as opposed to 13 male
patients (Figure 1).

There was no difference in patient demographics, and Apfel
risk factors for PONV and duration of surgery between the
two groups (Table 1).

Complete response was not different between the groups DO
and DA (67% vs. 69%) for 24 hours (p=0.93) (Table 2).

There were no statistically significant differences in the in-
cidence of nausea, retching and vomiting between the two
groups (Table 2). The incidence of nausea (VRS24) was not
statistically significant among the groups at all measurement
times (Table 2). The incidence of retching was 9% in the
group DO, 0% in the group DA at 0-2h (p=0.23), 3% in the
group DO and 0% in the group DA at 2-24h (p=0.16) (Ta-
ble 2). The incidence of vomiting was 0% in the group DO,
3% in group DA at 0-2 h (p=0.49) and 3% in both groups
at 2-24 h (p=1) (Table 2). There was no statistical difference
in the severity of nausea between groups during 24 hours
(Figure 2). There were no statistical differences between the
change scores of nausea (p=0.749), retching (p=0.114) and
vomiting (p=0.614) according to time in both groups.

Nine patients (26%) in group DO, and 10 patients (30%) in
group DA received rescue antiemetic within 24 hours after
surgery. This finding was not statistically significant (p=0.87)
(Table 2).

There was no difference in tramadol consumption between
the two groups (p=0.9) (Table 2).

Discussion

Postoperative nausea and vomiting is a well-described side
effect related to the patient, anaesthetic and surgical factors.
There are a lot of medications to prevent PONV, such as
metoclopramide, dimenhydrinate, serotonin antagonists and
dexamethasone. Although an antiemetic prophylaxis might
not eliminate the risk of PONV, it can significantly reduce
the incidence of nausea and vomiting (14). However, no sin-
gle excellent medication or method is hitherto described.

Dexamethasone is well documented as an effective antiemet-
ic. A single dose of dexamethasone administered perioper-
atively is rarely associated with significant side effects (15).
Preoperative dexamethasone 8 mg significantly reduces
PONYV and the use of rescue antiemetic (16, 17). Karanicolas
et al. (18) published a systematic review and meta-analysis
of 17 randomised controlled trials that evaluated the impact
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of prophylactic corticosteroid administration on PONV.
The authors concluded that prophylactic dexamethasone de-
creases the incidence of nausea and vomiting and that higher
doses of dexamethasone (8-16 mg) are more effective than
smaller doses (2-5 mg) in patients undergoing laparoscopic
cholecystectomy (18). Therefore, we administered iv 8 mg
dexamethasone to all patients in the study. The onset of
the effect of dexamethasone usually takes a long time (19).
Wang et al. (20) evaluated the effect of timing of dexameth-
asone administration on its efficacy as a prophylactic anti-
emetic for PONV. The prophylactic iv dexamethasone, when
given immediately before the induction of anaesthesia, is
more effective compared to administration at the end of the
operation in preventing nausea and vomiting after major ab-
dominal surgery (20). Therefore, dexamethasone is recom-
mended to be administered before or after the induction of
anaesthesia (19). Consequently, in this study we preferred to
apply dexamethasone after tracheal intubation.

Prophylactic antiemetic therapy is effective, but combinations
of antiemetics are recommended for patients who are at high
risk of PONV (1, 21, 22). Moreover, patients with a moderate

risk of PONV should receive antiemetic combinations with
one or more prophylactic drugs from different classes (14). A
combination of dexamethasone with other antiemetics is more
effective than any single drug alone (19). Kawano et al. (23)
concluded that dexamethasone and aprepitant combined were
more effective than dexamethasone alone to prevent postop-
erative vomiting in patients at high-risk PONV. According to
these data, we also preferred to combine an antiemetic therapy
with dexamethasone for the prevention of PONV.

Ondansetron is a serotonin (5-HT),) receptor antagonist,
and it can be used effectively in PONV. However, it might
not eliminate PONV completely, probably because it acts
through the blockage of one receptor (20). The efficacy of
a dexamethasone-ondansetron combination is superior to
a mono-therapy in PONV (20). For this reason, in this
study, we preferred to apply the dexamethasone-ondanse-
tron combination instead of a mono-therapy as a control
group. White et al. (24) recommended combination drug
therapy for routine antiemetic prophylaxis with a steroid
and a 5-HT, antagonist for high-risk patients. If a 5-HT,
antagonist is used, it should be given toward the end of the
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I Table 1. Patient demographics, characteristics and intraoper-
ative data

Group DO (n=34) Group DA (n=33)
Age (year) 35.3+7.9 40+10.9
Weight (kg) 66.8+14.3 66.9+13
Height (cm) 166.6+8 166.3+8
Apfel’s risk score
0 0 0
1 3 (9%) 4 (12%)
2 13 (38%) 14 (43%)
3 17 (50%) 15 (45%)
4 1 (3%) 0
Gender
Male 5 (15%) 8 (24%)
Female 29 (85%) 25 (76%)
Duration of 67.1£24.5 74,8429 4
surgery (min)
Group DO: dexamethasone-ondansetron group; Group DA:
dexamethasone-aprepitant group

surgery (24). We also used ondansetron within the last 30
minutes of surgery. Kim et al. showed that the antiemetic
prophylaxis with the dexamethasone-ondansetron combi-
nation is effective in reducing PONV in both high-risk and
very high-risk patients (8). However, in this study, despite
the prophylactic administration of the antiemetic drug in
very high-risk patients, the incidence of PONV was around
30% (8).

Table 2. Incidence of postoperative nausea, retching,
vomiting, the use of rescue antiemetic, complete response and
tramadol consumption in groups

Group DO Group DA

(n=34) (n=33) P
Nausea (VRS>4)
0 min 2 (6%) 2 (6%) 1
0-30 min 4 (12%) 6 (18%) 0.46
30-60 min 1 (3%) 2 (6%) 1
60-90 min 2 (6%) 1 (3%) 1
90-120 min 1 (3%) 0 1
2-24 h 4 (12%) 3 (9%) 1
Retching
0-2h 3 (9%) 0.23
224 h 1 (3%) 0 0.16
Vomiting
0-2h 0 1 3%) 0.49
2-24 h 1 (3%) 1 (3%) 1
Rescue antiemetic
0-24 h 9 (26%) 10 (30%) 0.87
Complete response
0-24 h 23 (67%) 23 (69%) 0.93
21:3;1&011 252494 255¢100 0.0
Group DO: dexamethasone-ondansetron group; Group DA: dexametha-
sone-aprepitant group

Aprepitant is a relatively new selective NK-1 receptor antago-
nist antiemetic drug, able to alleviate the emetic effects of sub-
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stance P (25). Some recent studies showed that it is effective in
reducing the incidence of PONV in the first 48 hours after an-
aesthesia following the preoperative oral administration (26).

Kakuta et al. (27) showed that aprepitant can effectively de-
crease PONV and the amount of pain medication required
by patients in laparoscopic gynaecological surgical proce-
dures. In this study, patients received 80 mg of aprepitant
orally. However, Dilorio et al. (28) concluded that a single
preoperative oral aprepitant dose of 40 mg reduces the per-
centage of patients with PONV and the need for additional
antiemetic drugs after total joint arthroplasty.

Gan et al. (10) published a multicentre, double-blind trial, in-
volving 805 patients. In this study, even though the efficacy of
aprepitant for nausea control, the need for rescue antiemetic
and a complete response were similar, aprepitant was signifi-
cantly more effective than ondansetron in the prevention of
postoperative vomiting in the first 48 hours after open abdom-
inal surgery. Hartrick et al. (29) found that even though aprep-
itant significantly reduced the incidence of PONV compared
to a combination therapy, when it was used alone, it did not
eliminate PONV. Same authors also indicated that to have an
optimal prophylaxis for PONV, at least one other antiemetic
agent should be added to aprepitant. Relying on the findings
of these aforementioned researchers, we combined aprepitant
with dexamethasone in this study.

Habib et al. (12) found prophylaxis with aprepitant and
dexamethasone to be more effective than the combination
of ondansetron and dexamethasone for the prevention of
postoperative vomiting in adult patients undergoing craniot-
omy. However, the incidence or severity of nausea, the need
for rescue antiemetic and a complete response did not dif-
fer between the groups. This result is similar to the Gan et
al. (10) result. Habib et al. (12) found that the incidence of
nausea was 65%, the need for rescue antiemetic was 61%,
and a complete response was 28% in the aprepitant group at
24 hours. In accordance with the aforementioned study, we
administered 40 mg aprepitant preoperatively or 4 mg on-
dansetron at the end of the surgery, and 8 mg dexamethasone
to all patients during the induction period. The incidence or
severity of nausea, the need for rescue antiemetic and a com-
plete response did not differ between the groups as shown
in the previous study (12). Also, the incidence of vomiting
did not differ. In our study, the incidence of vomiting was
0% in group DO and 3% in group DA in the first 2 hours.
This ratio was 3% in both groups within the 2-24 hours pe-
riod. In our study, this incidence was lower than in the study
of Habib et al. (12) (36% for the ondansetron group and
14% for the aprepitant group at 24 hours). The timing of
the antiemetic therapy and antiemetic drugs were similar in
both studies. The incidence of PONV is generally accepted
to be 50%-80% after craniotomy (30), and 40%-80% after
laparoscopic surgery (31). These incidences are similar. Nev-
ertheless, PONV is directly related with the surgical area in

neurosurgical patients (32), and Habib et al. (12) included
patients undergoing infratentorial craniotomy with a high
PONYV incidence in their study.

Gan et al. (10) designed a multicentre study in which they
found that complete response was similar among the 40 mg
aprepitant (45%) and the 4 mg ondansetron (42%) treatment
groups following the open abdominal surgery. In our study, a
complete response was also similar among the DA (69%) and
DO (67%) groups. Gan et al. (10) reported similar results for
aprepitant and ondansetron. We also did not find a signifi-
cant difference between our groups for a complete response.
However, the percentage of complete result was much better
in our study than Gan et al.’s study (10), and this finding
could be related with the additive effect of the combined
therapy. However, further studies are required to evaluate the
additional effect of dexamethasone and aprepitant on PONV
with or without the combination of these drugs.

Postoperative pain is another factor related to PONV. There
was no statistically significant difference in perioperative an-
algesic consumption between our study groups.

Conclusion

We were unable to demonstrate that dexamethasone with
aprepitant improved the complete response for PONV com-
pared to dexamethasone with ondansetron following laparo-
scopic surgery. However, despite the fact that the complete
response in our study was not different between the DO and
DA groups for 24 hours, we have noted that our results were
approximately 18% better for both groups in comparison
to our reference study (i.e., approximately 50%, Gan et al.
[13]). This brought us to the conclusion that further studies
with larger series are needed for more specific results.
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