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Introduction

of dexamethasone (Group 3). General intravenous anesthesia was performed with propofol,
remifentanil and rocuronium. The group to which the participant belonged was concealed from
the investigator who assessed drug effect. PONV was assessed using the Rhodes Scale at 12 and
24 hours after surgery. Rescue medication was 0.655 to 1.5 mg of droperidol.

Results: Group 1 presented a lower incidence of PONV and required less rescue medication
in the first postoperative hour. There was no significant difference among the three groups
regarding PONV incidence in the first 12 postoperative hours. Groups 1 and 2 were superior to
Group 3 regarding the control of PONV from 12 to 24 hours, and after rescue medication from 12
to 24 hours. Group 1 showed significantly superior nausea control in the first 12 postoperative
hours.

Conclusions: The present study showed evidence that palonosetron is superior to the drugs
compared regarding a protracted antiemetic effect and less requirement of rescue drugs, mainly
related to its ability to completely inhibit the uncomfortable symptom of nausea.

© 2020 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Efeito da palonosetrona, ondansetrona e dexametasona na prevencao de nausea e
vOmito pés-operatorio em videocolecistectomia com anestesia venosa total com
propofol-remifentanil - ensaio clinico randomizado duplo cego

Resumo

Justificativa e objetivo: Nauseas e Vomitos (NVPO) tém alta incidéncia apos videocolecistec-
tomia. Avancos na profilaxia farmacoldgica de NVPO incluem a nova geracdo de antagonista
5-HT3. O objetivo deste estudo foi avaliar o efeito do antagonista 5-HT3 no controle antiemético
pos-anestésico em videocolecistectomia com anestesia venosa total.

Método: Estudo realizado no HC-UFU (Hospital terciario). Sessenta individuos submetidos a
videocolecistectomia foram randomizados em trés grupos de igual nimero, sendo administrados
0,125mg de palonosetrona (Grupo 1); 4mg de ondasetrona e 4mg de dexametasona (Grupo
2); ou 4mg de dexametasona (Grupo 3). A anestesia geral venosa foi realizada com propofol,
remifentanil e rocuronio. O avaliador do efeito da droga desconhecia o grupo ao qual o individuo
pertencia. NVPO foi avaliada aplicando a Escala de Rhodes apds 12 e 24 horas do término da
cirurgia. Para resgate terapéutico, foi estabelecido 0,655-1,5mg de droperidol.

Resultado: Observou-se no Grupo 1 menor incidéncia de NVPO e de resgate terapéutico na
primeira hora de PO. N&o foi observada diferenca significativa entre os trés grupos com relacao
a ocorréncia de NVPO nas primeiras 12 horas de pos-operatorio. Os grupos 1 e 2 foram superiores
ao Grupo 3 no que se refere ao controle de NVPO de 12 a 24 horas e apods o resgate de 12-24
horas. Observou-se que o controle de nauseas nas primeiras 12 horas de pos-operatorio do Grupo
1 foi significantemente superior.

Conclusdo: O presente estudo mostrou evidéncias da superioridade da palonosetrona as demais
drogas empregadas no que se refere ao efeito antiemético prolongado e menor necessidade de
resgate, principalmente na capacidade de inibir completamente o desconfortavel sintoma de
nausea.

© 2020 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este € um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

and Vomiting (PONV), which is associated with higher risk
of pulmonary aspiration of gastric contents. In previously
healthy patients, the PONV rate in the initial 24 hours is 30%

Progress of laparoscopic surgery techniques has provided
increase in outcome quality and decrease in morbidity and
mortality associated with the procedures. However, some
postoperative undesirable events that are also related to the
anesthesia technique are still relevant,’ therefore require
similar advances to achieve a satisfactory outcome of the
technique.

One of the major and most unpleasant complications
after laparoscopic cholecystectomy is Postoperative Nausea

to 40%, and it reaches 75% to 80% in high-risk procedures?>
such as laparoscopic surgery.*

Progress in PONV prophylaxis includes using several
strategies, both pharmacological and non-pharmacological;
nevertheless, they are considered of limited effectiveness
due to the risk of side effects and are expensive.* Thus,
new therapeutic options have been proposed to mitigate the
incidence of PONV.
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The development of palonosetron, a new long-acting 5-
HT; antagonist, has provided an opportunity to reduce the
incidence of PONV in medical practice. Palonosetron is as
effective as other antiemetic drugs, but safer because it has
a lower rate of side effects, such as extrapyramidal effects
and dysphoria.>® All 5-HT3 antagonists, such as ondansetron
and palonosetron, have a favorable performance as anti-
emetic drugs. Alone or in combination with other drugs,
ondansetron has been routinely used for prophylaxis of
PONV, mainly because of its low cost. Palonosetron, on the
other hand, has a significantly greater affinity for the recep-
tor and a longer half-life, providing prolonged duration of
action that can be beneficial for PONV management.’

This study aimed to assess the effect of palonosetron
compared to ondansetron and dexamethasone in the control
of PONV after laparoscopic cholecystectomy.

Methods

The study was approved by the University Research
Ethics Committee (CEP-UFU), under registration number
CAAE 55861514.7.0000.5152, and registered on the Bra-
zilian Clinical Trial Registry platform ReBEC/ICICT/LIS,
number RBR-9b6486 (http://www.ensaiosclinicos.gov.br/
rg/edit/9141/).

The parallel, randomized, double-blind clinical trial,
with 1:1 allocation was performed to evaluate the possi-
ble superiority of palonosetron, and was carried out at the
Hospital de Clinicas, Universidade Federal de Uberlandia
(public tertiary hospital). The recruitment period was from
September 2016 to November 2018. Sixty participants were
included divided in three equal groups using a random draw
without repetition, with random functions among orders.
We included participants aged 18 to 70 years, presenting
physical status ASA (American Society of Anesthesiologists)
I and Il, undergoing elective laparoscopic cholecystectomy
under total intravenous anesthesia. A virtual tool (availa-
ble at https://www.4devs.com.br) was employed to use
sequences of random numbers placed in sealed and opaque
envelopes to perform the allocation of study participants.
Allocation was performed when the patient was brought to
the operating room, according to the sequence of envelo-
pes. The envelopes were kept in a locked cabinet in the
anesthesiology department to ensure confidentiality. We
established that if a patient presented ECG with electrical
conduction abnormalities, particularly prolonged QTc, the
patient would be submitted to further investigation. The
study excluded individuals with a history of hypersensiti-
vity or contraindication to the 5-HT; antagonist, individuals
intellectually unable to cooperate with evaluation procedu-
res; pregnant women; individuals who had participated in
any drug investigation within less than 30 days; those who
had been using any potentially antiemetic medication in less
than the past 24 hours, or who had any symptoms of nausea
or vomiting in the same period; alcohol abusers and users of
illicit drugs.

Participants were fasting for 8 to 10hours and did
not receive preanesthetic medication. Upon arrival to the
operating room, they were continuously monitored with
continuous ECG tracing, noninvasive arterial blood pressure

monitor, Pulse Oximeter (SpO2), and Capnograph (ETCO2)
after Orotracheal Intubation (OTI).

Venipuncture was performed with an 18G Teflon cannula
in the upper limb for intravenous (IV) medication adminis-
tration and fluid replacement with Ringer’s lactate solution
at a rate of 5 to 10mL.kg".h™".

For control and prophylaxis of PONV, each group received
0.125mg of palonosetron (Group 1), 4mg of ondanse-
tron associated with 4mg of dexamethasone (Group 2),
or 4mg dexamethasone associated with 2mL of distilled
water (Group 3). The drug was administered intravenously
before anesthesia induction, diluted in 100 mL of saline.
The professional responsible for evaluating the effect of the
intervention, and the assistant anesthesiologist were blind
to the medication administered or to which group the par-
ticipant assessed belonged to.

All individuals were submitted to the same anesthetic
technique. Anesthesia was induced and maintained with
propofol and remifentanil. Propofol was administered with
target-controlled infusion using the dose of 2.5-3.5 pg.mL™".
For propofol infusion the March pharmacokinetic model was
adopted for calculation at the plasma target site. Remifen-
tanil was manually adjusted with doses ranging from 0.1 to
0.3 ng.kg™.h'', according to clinical response to anesthesia.
The neuromuscular block was performed with 0.6 mg.kg™
rocuronium at induction of anesthesia in order to facilitate
OTI and the surgical procedure. Pulmonary ventilation was
performed using a respiratory rate of 8 to 14 bpm, calcu-
lated tidal volume from 6 to 9mL.kg"' and 5cm.H,0 PEEP,
adjusted to maintain an Expired concentration of Carbon
Dioxide (ErCO;) from 35 to 40 mmHg and a 1:1 mixture oxy-
gen to air. Arterial blood pressure, heart rate and arterial O,
Saturation (Sp0?) were recorded during pre-induction and at
five-minute intervals, immediately after induction and until
tracheal extubation. ECG with ST segment analysis was con-
tinuously monitored. For postoperative analgesia, IV 100 mg
ketoprofen and 2 g dipyrone were administered at starting
anesthesia. At the PACU (Post-Anesthetic Recovery Room),
10mg of subcutaneous morphine was provided as rescue
analgesia.

Using electronic temperature probes, we measured and
recorded esophageal and axillary temperatures. Axillary
temperature readings were performed at the side con-
tralateral to the venous fluid infusion line. Temperature
readings were obtained immediately after anesthesia induc-
tion and every 15minutes after the pneumoperitoneum
was established. Pneumoperitoneum was kept adjusting
intra-abdominal pressure between 10 and 15 mmHg. Room
temperature was set between 23 and 25 degrees Celsius
(°C). The fluids administered were warmed to a temperature
between 34° and 36 °C. The CO, insufflated was not warmed
and all patients were positioned with the table tilted to a 15°
head-up position after CO, insufflation. All laparoscopic cho-
lecystectomies were performed by the same surgeon, with
the same type of surgical instruments.

In the PACU, a warming blanket was used for those pati-
ents presenting axillary temperature below 36 °C.

Whenever required, PONV rescue treatment would be
performed with 0.655 to 1.5 mg of droperidol IV.

To assess PONV symptoms, the Rhodes scale was used
(Table 1) in the first 12 and 24 hours.
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Table 1 Description of the Rhodes scale.

During the last 12 hours | threw up ____ times.

During the last 12 hours | nearly threw up or | felt sick to
my stomach ____

During the last 12 hours after throwing up | felt sick _____

During the last 12 hours | felt sick to my stomach or was
nauseated _____

During the last 12 hours the quantity of each vomit was ____

During the last 12 hours | felt nausea or sick to my stomach
____times.

During the last 12 hours, without eating or drinking, | threw
up of felt retching ____ times.

Statistical analysis

For sample determination the population size considered the
number of surgeries performed annually by the same surgeon
and totaled 240 procedures (n =240).

A 95% Confidence Interval («=0.05), 80% statistical
power and an 11% margin of error (E=0.11) were adopted.

Since p and +q are unknown, they were considered equal to
0.5. Thus, we estimated the sample study as 60 participants
(n=60).

Descriptive analysis was used to outline and summa-
rize data. Statistical inference analysis was used to assess
whether there was a significant difference between parti-
cipant features regarding biological sex, age and surgical
factors, such as duration of anesthesia, duration of surgery,
duration of pneumoperitoneum, volume of pneumoperito-
neum, and intraoperative intra-abdominal pressure during
pneumoperitoneum, and to assess whether there was a signi-
ficant difference between the drugs administered regarding
postoperative complication rates.

The ANOVA F-test was used to compare characteris-
tics of the patient regarding biological sex, age and ASA
physical status. Non-parametric tests were adopted if
the samples did not present normality, homogeneity and
independence.® 10

To assess age difference among groups the normality
of the residues, the homogeneity of the variances and
the independence of the residues were checked with the
Shapiro-Wilk test, Bartlett test and Durbin-Watson test, res-
pectively, then followed by the ANOVA test. For the other
variables, we used the Kruskal-Wallis test.

Postoperative complication variables (PONV, rescue tre-
atment, nausea and vomiting) were measured by multiple
asymptotic comparisons of binomial proportions.®-1°

Statistical significance was set at 5% (p< 0.05).

Statistical analysis was performed using free software®
for the reproduction of reports, and the statistician analy-
zing the data was blinded to the group to which each
participant of the study was allocated.

Results

Figure 1 shows the distribution of study participants and
their allocation.

Anthropometric data showed no significant difference
among groups, as seen in Table 2. The hemodynamic

Table 2 Anthropometric data of individuals studied (Group
1, Palonosetron; Group 2, Ondansetron and dexamethasone;
Group 3, Dexamethasone).

Age (years) 42.25+8.98 43.45+11.01 43.15+8.29
(28-59) (21-64) (28-56)

Gender

Male 5

Female 15 17 14

ASA

| 17

1l 3 15 14

Values shown as mean =+ standard deviation (minimum - maxi-
mum values).

variables used for anesthesia clinical control during the
procedure were uniform among groups, and there was no
change in the ST segment.

The anesthesia variables monitored during laparoscopic
cholecystectomy (blood pressure, heart rate, SpO,, ErCO,,
ST interval) were uniform among groups and showed no sig-
nificant difference.

The variables studied during the surgery are shown in
Table 3. There was a significant difference when Group 1
was compared to the other groups.

Table 4 shows the Rhodes Scale data for the groups stu-
died. Group 1 (palonosetron) was observed to have a lower
incidence of PONV and required less rescue treatment in
the first hour. Group 1 also showed lower incidence of nau-
sea and required less rescue treatment in the initial 12 hours
postoperatively. In addition, we observed that Group 3 had
a higher incidence of vomiting, PONV and required more
rescue treatment during the period of 12 to 24 hours posto-
peratively.

Detailed data description and statistical analysis
can be found on the link: https://data.mendeley.com/
datasets/7tfhyj9hyt/draft?a=44d0389e-ffe8-45f1-832f-
7d0447d80713.

Discussion

At the beginning of the 19™ century, when ether was used
as the inhalation anesthetic agent, the incidence of PONV
was high, approximately 70—80%. Currently, with the pro-
gress in anesthetic practice, PONV incidence has dropped
by 50%, mainly due to the use of non-opioid drugs for pain
relief. There is a strong correlation between the dose of opi-
oid used for postoperative pain control and the incidence of
PONV. Thus, the opioid dose administered must be judici-
ously titrated to trigger minimal effect on antiemetic drug
effectiveness.'~"3

Certain surgeries are associated with a high incidence of
PONYV (e.g. abdominal surgeries), not specifically because of
involvement of emetogenic pathways, but possibly due to
long exposure to inhaled anesthetics and high doses of opi-
oids. In addition, selected types of surgery themselves are
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Figure 1 CONSORT 2010 study flow chart.
Table 3  Surgical procedure data of patients in study groups (Group 1, Palonosetron; Group 2, Ondansetron and dexamethasone;

Group 3, Dexamethasone).

81.45 (60-100) 80
52.85 (40-70) 52.5
36.9 (28-52) 35
55.45 (30-118) 51
14.7 (10-15) 15

96.9 (50-140) 100°
66.75 (20-120) 65°
44.55 (30-99) 46.5
87.73 (45-168) 72.5°
14.6 (12-15) 15

77.75 (55-100) 76
50.9 (35-90) 48.5
35.1 (25-69) 34
56.78 (35-110) 56.5
14.9 (13-15) 15

Anesthesia duration (min)

Surgery duration (min)

Pneumoperitoneum duration (min)
Pneumoperitoneum volume (L)

Transoperative intra-abdominal pressure (mm Hg)

Values shown as mean (minimum - maximum values), median.
@ Difference among groups was statistically significant.

Table 4  Results from the multiple comparisons proportion test for postoperative complication variables.

0-1h PONV 0 2 (10)2 6 (30)?
Rescue 0 3 (15)2 (30)2

1-12h Nausea 3 (15) 15 (75)? 13 (65)?
Vomiting 2 (10) 9 (45) 7 (35)
PONV 2 (10) 9 (45) 7 (35)
Rescue 0 11 (55)2 11 (55)°

12-24h Nausea 1(5) 2 (10) 6 (30)°
Vomiting 0 0 2 (10)P
PONV 0 0 2 (10)2P
Rescue 0 0 2 (10)»P

PONYV, Postoperative Nausea and Vomiting.

Results are shown as absolute numbers and percentage (%).
a Statistically significant difference versus Group 1.
b Statistically significant difference versus Group 2.
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risk factors that increase PONV, among which, laparoscopy,
gynecological surgery, and cholecystectomy. 418

Our study sample correlates with previous criteria, in the
expectation of achieving post-anesthesia benefits in patients
undergoing laparoscopic cholecystectomy surgeries.

For surgical populations presenting high risk for PONV,
such as those above listed, combined treatments such
as general anesthesia with propofol and other drugs are
recommended,’® and were the rationale for the anesthetic
technique used in the present study. We aimed to compare
the effects of three drugs, administered alone or in combina-
tion, as methods of PONV prophylaxis. Studies investigating
the dose of ondansetron considered optimal for PONV con-
trol, suggested 8 mg as the appropriate dose.'® However,
a recent PONV management consensus published by Gan
et al.* described high-level evidence pointing out that 4 mg
of ondansetron showed less side effects and effects similar
to 8 mg of ondansetron. This was the proposal adopted and
carried out by the present study, as well as the indication of
the association of 4mg of dexamethasone to reduce PONV
incidence.

Dexamethasone administered alone was used in this study
due to its intrinsic antiemetic* and analgesic effects, accor-
ding to a meta-analysis that demonstrated strong evidence
in the first two postoperative hours.?°

Palonosetron, another 5-HT3 receptor agonist, was used
in this study. The drug is currently recommended for the
prevention of PONV based on scientific evidence, however,
there are divergences as to the ideal dose, that ranges from
0.025 to 0.125 mg. In this study we administered the dose of
0.125mg, as recommended by Gan et al.*

Palonosetron is a second generation serotonergic 5HT;
receptor antagonist, and it differs from other antagonists by
its unique structure as well as its clinical and pharmacolo-
gical features. Serotonin (5HT3) is a ubiquitous central and
peripheral neurotransmitter and it is considered the main
mediator of the perception of nausea and vomiting, due
to the central and peripheral serotonin pathways of nau-
sea and vomiting. Other antagonists, such as ondansetron,
compete with serotonin, but palonosetron has an indirect
effect on allosteric inhibition of the 5HT; receptor.?’ Thus,
palonosetron inhibits the release of substance P secreted
by specific sensory nerves and inflammatory cells, inhibiting
the activation of Neurokinin-1 (NK-1R) receptors and conse-
quently promotes antiemetic effect. This explains the strong
drug affinity for the receptor and its longer half-life, when
palonosetron is compared to other drugs.??

Because the participants of the study were considered
high-risk for PONV, justifying the use of prophylactic measu-
res, for ethical reasons this study did not include a placebo
control group.

We observed that Group 1 showed a lower incidence of
PONV and less rescue drug requirement in the first postope-
rative hour. There was no significant difference among the
three groups regarding the occurrence of PONV in the first 12
postoperative hours. Groups 1 and 2 showed superior results
when compared to Group 3 regarding PONV control from 12
to 24 hours and after rescue from 12 to 24 hours.

This study showed that in the initial 12 postoperative
hours, nausea control using palonosetron presented results
significantly superior to the other methods used. Therefore,
it supports the results of previous studies that compared

the effect of palonosetron to other 5HT; receptor antago-
nists. Among these, Park and Cho?* compared the use of
8 mg ondansetron versus 0.075 mg palonosetron in laparos-
copic gynecological surgery, and in the first 24 postoperative
hours there was a significantly lower incidence of PONV in
the palonosetron group compared to the ondansetron group,
42.2% versus 66.7%, respectively.” Similarly, Moon et al.
compared the effects of palonosetron versus ondansetron
in the prevention of PONV in patients submitted to thyroi-
dectomy and concluded that palonosetron showed results
superior to ondansetron in the period between 2-24 pos-
toperative hours, with PONV incidence of 42% versus 62%,
respectively.?* Similar studies in different clinical scenarios
corroborate these results.?-?°

This study presents limitations. The characteristics of
study participants are different, with Group 1 presenting
longer surgery and anesthesia durations and larger pneu-
moperitoneum volume. Nonetheless, this group profited the
most by the reduction in the incidence of PONV. Both num-
ber of participants and number of outcomes are low. Thus,
results from the intervention may be superior to those achi-
eved by this study, and as new studies are added answers
may surface.

The present study showed evidence of possible superi-
ority of palonosetron to the drugs compared regarding a
protracted antiemetic effect and fewer requirements for
rescue drug, mainly related to its ability to completely inhi-
bit the uncomfortable nausea symptom. We believe that
additional studies assessing the beneficial impact on the
length of hospital stay, as well as cost-effectiveness can
provide complementary data on the actual benefit of palono-
setron, since both the number of participants and outcomes
in this study were low.
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