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Abstract
Background:  We  tested  the  hypothesis  that,  within  the  margin  of  15%  of  risk  difference,
palonosetron  is  not  inferior  to  ondansetron  in  reducing  the  incidence  of  postoperative  nausea
and vomiting  (PONV)  in  laparoscopic  cholecystectomy.
Methods:  We  conducted  a  double-blind,  non-inferiority,  randomized,  controlled  trial  of  212
patients aged  18  to  65  years  undergoing  laparoscopic  cholecystectomy  under  general  anesthesia
in two  secondary  care  hospitals.  Patients  were  randomly  assigned  to  receive  either  palonosetron
(0.075 mg)  or  ondansetron  (8  mg)  intravenously  at  induction  of  anesthesia.  Ondansetron  (8  mg)
was also  administered  8  and  16  hours  postoperatively.  All  anesthetic  and  surgical  procedures
were standardized.  Patients  were  evaluated  for  24  hours  postoperatively  for  the  occurrence  of
PONV.
Results: A  high  incidence  of  PONV  was  observed  at  2---6  hours  postoperatively,  with  a  rate  of
36.8% (95%  confidence  interval  [CI]  28.2---46.3)  in  the  palonosetron  group,  as  compared  to  43.4%
(95% CI  34.4---52.9)  in  the  ondansetron  group.  The  risk  difference  (95%  CI)  between  palonosetron
and ondansetron  for  PONV  was  0  (-10.9  to  10.9)  at  0---2  hours,  -6.6  (-19.4  to  6.5)  at  2---6  hours,

-0.9 (-11.0  to  9.2)  at  6---12  hours,  and  -2.8  (-9.6  to  3.6)  at  12---24  hours.  There  was  no  statistically
significant  difference  between  the  palonosetron  and  ondansetron  groups  in  the  use  of  rescue
medication  (dimenhydrinate).  There  were  no  adverse  events  associated  with  the  medications
under study.

� This study was presented as a free paper at the 66th Brazilian Congress of Anaesthesiology held in Goiânia, Brazil, 13-16 November 2019.
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Conclusion:  Palonosetron  is  not  inferior  to  ondansetron  in  patients  at  risk  of  PONV  undergo-
ing laparoscopic  cholecystectomy,  providing  a  good  option  for  PONV  prophylaxis,  as  it  can  be
administered  in  a  single  dose.
© 2021  Published  by  Elsevier  Editora  Ltda.  on  behalf  of  Sociedade  Brasileira  de  Anestesiolo-
gia. This  is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons
.org/licenses/by-nc-nd/4.0/).
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ntroduction

ausea  and  vomiting  are  undesirable  events  commonly
xperienced  by  patients  postoperatively,  which  are  fre-
uently  cited  as  a  major  cause  of  patient  dissatisfaction
ith  anesthesia.1 After  general  anesthesia,  the  occurrence
f  nausea  and  vomiting  may  lead  to  prolonged  stay  of
atients  in  the  recovery  room  and,  consequently,  to  delayed
ischarge  from  hospital.2 These  symptoms  occur  more  fre-
uently  in  the  first  24  hours  after  general  anesthesia,  with
n  incidence  of  up  to  80%  in  patients  with  associated  risk
actors  and  without  the  use  of  any  prophylactic  medication.3

Ondansetron  was  one  of  the  first  5-hydroxytryptamine-3
5-HT3)  receptor  antagonists  to  be  used  in  the  prophylaxis  of
ostoperative  nausea  and  vomiting  (PONV)  and,  currently,
t  is  still  widely  used.  In  the  same  pharmacological  class,
alonosetron  has  a  receptor  binding  affinity  100  times  that  of
ther  antiemetics.4 Its  use  has  been  reported  in  the  control
f  PONV  with  a  prolonged  half-life  of  40  hours  and  ther-
peutic  effect  lasting  up  to  72  hours  when  administered
ntravenously.  Palonosetron  is  the  only  5-HT3 receptor  antag-
nist  not  associated  with  prolonged  QT  interval.5

Several  studies  have  compared  palonosetron  and
ndansetron  in  laparoscopic  surgery,6---9 but  none  has  eval-
ated  palonosetron  versus  three  intravenous  doses  of
ndansetron,  8  mg,  a  dose  considered  to  be  optimal  in  the
rophylaxis  of  PONV.10 Considering  this  strategy  to  be  fairer
han  those  comparing  palonosetron  with  a  single  dose  or
ith  lower  doses  of  ondansetron,  as  these  two  drugs  have  a
ery  different  pharmacokinetic  profile,  we  planned  a  non-
nferiority  trial  to  compare  the  efficacy  of  palonosetron
ersus  ondansetron  in  reducing  the  incidence  of  PONV  in
dults  undergoing  elective  laparoscopic  cholecystectomy.
he  non-inferiority  hypothesis  is  that  palonosetron,  com-
ared  with  ondansetron  (control),  does  not  have  an  inferior
ffect  in  reducing  PONV  due  to  a  risk  difference  less  than  or
qual  to  the  non-inferiority  margin  of  15%.

ethods

fter  approval  by  the  institution’s  research  ethics  com-
ittee,  a  double-blind,  non-inferiority,  randomized,  con-

rolled  trial  was  conducted  in  adult  patients  undergoing
lective  laparoscopic  cholecystectomy  in  two  secondary
are  hospitals.  The  trial  was  designed  and  reported
ccording  to  the  CONSORT  Statement  and  is  regis-

ered  at  the  Brazilian  Clinical  Trials  Registry  platform
ReBEC,  www.ensaiosclinicos.gov.br),  number  RBR-4mjv6r.
e  prospectively  included  patients  in  the  study  from  Febru-
ry  2017  to  October  2018.  Eligible  participants  were  aged  18

m
(
p
1

2

o  65  years,  of  both  sexes,  with  physical  status  classified  as
merican  Society  of  Anesthesiologists  (ASA)  I  and  II.  Exclu-
ion  criteria  were  allergy  to  the  medications  under  study,  use
f  antiemetics  within  48  hours  prior  to  surgery,  and  presence
f  hiatal  hernia.  During  preanesthetic  evaluation,  patients
ere  informed  of  the  study  purpose  and  procedures,  and

hose  interested  in  participating  provided  written  informed
onsent  for  enrolment  in  the  study.

nterventions

fter  an  8-  to  10-hour  fast  and  30  minutes  before  surgery,
 single  dose  of  midazolam  was  administered  orally  as  a
5-mg  tablet.  A  peripheral  intravenous  line  was  placed  in
he  upper  limb  and  lactated  Ringer’s  solution  was  infused
20  mL.kg-1.h-1)  throughout  the  surgery.

A  staff  member  with  no  active  involvement  in  the
nesthetic-surgical  procedures  prepared  the  syringes  with
he  medications  to  be  administered  according  to  previously
ealed  envelopes,  which  had  been  prepared  and  sequentially
umbered  from  1  to  212,  as  follows:  ondansetron  group,
hree  identical  syringes  containing  4  mL  of  solution,  with

 mg  of  ondansetron  (4  mL),  were  prepared  and  numbered
,  2,  and  3;  palonosetron  group,  one  syringe  containing
.075  mg  of  palonosetron  (1.5  mL)  and  2.5  mL  of  0.9%  saline
as  prepared  and  numbered  1,  while  two  identical  syringes
ontaining  4  mL  of  0.9%  saline  were  prepared  and  numbered

 and  3.  The  solutions  were  prepared  following  the  numeri-
al  order  of  the  envelopes.  Before  induction  of  anesthesia,
he  anesthesiologist,  blinded  to  group  allocation,  admin-
stered  solution  number  1  intravenously.  Eight  hours  after
ntravenous  injection  of  solution  number  1,  solution  number

 was  administered  intravenously  by  a  healthcare  profes-
ional  blinded  to  group  allocation;  after  16  hours,  solution
umber  3  was  also  administered  intravenously.  Patients  with
ecurrent  PONV  were  given  an  intravenous  injection  of  a
olution  containing  dimenhydrinate,  30  mg,  repeated  every

 hours,  if  necessary.
Induction  of  anesthesia  was  standardized  for  all  patients,

ho  received  fentanyl  (3  �g.kg-1),  propofol  (2  mg.kg-1),
nd  atracurium  (0.4  mg.kg-1).  Anesthesia  was  maintained
ith  remifentanil  (0.1  to  0.3  �g.kg-1.min-1)  and  sevoflu-

ane  at  an  alveolar  concentration  of  2  to  3%,  fresh
as  flow  of  2  L.min-1,  and  inspired  oxygen  fraction  of
0%.  We  did  not  plan  to  reverse  neuromuscular  blockade,
ut,  if  necessary  and  according  to  our  clinical  judge-

ent,  neostigmine  (0.03  mg.kg-1),  preceded  by  atropine

1  mg),  would  be  administered.  For  postoperative  analgesia,
atients  received  ketoprofen  (100  mg)  intravenously  every
2  hours,  metamizole  (2  g)  intravenously  every  8  hours,

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.ensaiosclinicos.gov.br


 IN+Model
B

esiol

a
b
e
a
p
9
a

O

A
s
a
t
p
b
a
a
p
u
A
i

S

T
o
v
i
b
f
e
B
t
s
v
e
s
p
�
n
e
d
t
m

f
p
w
b
i
p
b
o

m
v
T
t
v
b

d
v
u
o

R

A
2
s
i
t
g
D
l
f
o
p
w
r

i
5
(
o
n
s
t
n
(

c
a

p
o
t
f
p
1
i
(
a
r
r

h

D

T
p
p
t
r
w

ARTICLEJANE-744216; No. of Pages 7

Brazilian  Journal  of  Anesth

nd  methadone  (0.1  mg.kg-1)  intravenously  15  minutes
efore  the  end  of  surgery,  repeated  every  12  hours  if  nec-
ssary.  With  return  of  adequate  ventilatory  function  and
fter  awakening,  patients  were  extubated  and  taken  to  the
ostanesthesia  care  unit,  where  they  stayed  for  at  least
0  minutes.  Patients  were  discharged  to  the  ward  after
chieving  a  score  of  9  or  10  on  the  Aldrete-Kroulik  scale.

utcomes

 dichotomous  assessment  was  performed  of  whether  nau-
ea,  vomiting,  or  nausea  and  vomiting  were  present  or
bsent.  Patients  were  evaluated  for  24  hours  postopera-
ively,  and  the  outcomes  were  analyzed  according  to  the
eriod  of  symptom  occurrence:  a)  first  2  hours  after  surgery;
)  from  2  to  6  hours  after  surgery;  c)  from  6  to  12  hours
fter  surgery;  and  d)  from  12  to  24  hours  after  surgery.  An
nesthesiologist  blinded  to  group  allocation  evaluated  the
atients.  The  absolute  number  of  doses  of  dimenhydrinate
sed  in  each  group  was  evaluated  as  a  secondary  outcome.
ll  adverse  effects  observed  and  possibly  related  to  the  med-

cations  under  study  were  recorded.

tatistical  analysis

he  non-inferiority  margin  for  this  study  was  defined  based
n  the  lowest  risk  difference  calculated  between  intra-
enous  ondansetron  and  placebo  in  the  incidence  of  PONV
n  patients  undergoing  laparoscopic  surgery.11---15 The  com-
ined  analysis  of  these  studies  showed  a  30%  risk  reduction
or  ondansetron,  with  a  minimum  effect  of  19%  (risk  differ-
nce:  -0.3;  95%  confidence  interval  [95%  CI]  -0.41  to  -0.19).
ecause  19%  was  the  lowest  difference,  as  calculated  in
hese  studies,  the  non-inferiority  margin  was  set  at  15%,  con-
idering  this  value  to  be  reasonable  from  a  clinical  point  of
iew,  in  addition  to  reducing  patient  exposure  to  undesirable
ffects,  since  the  sample  size  is  inversely  proportional  to  the
quare  of  the  non-inferiority  margin.  Based  on  the  rate  of
atients  without  PONV  in  these  studies  (74%)  and  considering

 =  5%  and  a  power  of  80%,  a  sample  size  of  212  patients  was
ecessary  for  the  upper  limit  of  the  95%  CI  of  the  risk  differ-
nce  between  palonosetron  and  ondansetron  to  exclude  the
ifference  favoring  the  control  group  (ondansetron)  by  more
han  15%,  with  this  value  being  used  as  the  non-inferiority
argin.
A  computer-generated  list  of  random  numbers  was  used

or  allocation  of  the  participants.  The  total  number  of
atients  was  divided  into  two  groups  of  106  patients  each
ith  a  1:1  allocation  ratio  by  electronic  randomization  using
locks  of  eight  patients,  with  an  equal  distribution  of  groups
n  each  block.  The  allocation  sequence  was  concealed  by
lacing  the  results  in  opaque  envelopes  sequentially  num-
ered  from  1  to  212,  and  the  study  followed  the  numerical
rder  of  the  envelopes.

The  risk  difference  used  to  determine  the  non-inferiority
argin  was  calculated  using  Review  Manager  (RevMan),

ersion  5.2  (Copenhagen:  The  Nordic  Cochrane  Center,

he  Cochrane  Collaboration,  2012).  The  sample  size  to
est  the  non-inferiority  hypothesis  was  calculated  using  a
irtual  platform  (Sealed  Envelope  Ltd.  Power  calculator  for
inary  outcome  non-inferiority  trial,  https://www.seale

o
i
c
a

3

 PRESS
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envelope.com/power/binary-noninferior).  Demographic
ariables  and  risk  factors  were  compared  between  groups
sing  Student’s  t  test  or  the  chi-square  test,  as  appropriate,
n  GraphPad  Prism,  version  7.00.

esults

ll  212  patients  were  evaluated  and  discharged  home
4  hours  after  the  end  of  anesthesia  (Fig.  1).  Using  the  risk
core  for  the  incidence  of  PONV  proposed  by  Apfel  et  al.,3

n  both  groups,  most  patients  had  two  or  three  risk  fac-
ors,  accounting  for  86  patients  (81.2%)  in  the  palonosetron
roup  and  93  patients  (87.7%)  in  the  ondansetron  group.
emographic  characteristics  and  risk  factors  for  PONV  are

isted  in  Table  1.  There  was  no  statistically  significant  dif-
erence  between  groups  in  duration  of  anesthesia,  surgery,
r  pneumoperitoneum  (Table  2).  Only  one  patient  in  the
alonosetron  group  had  neuromuscular  blockade  reversed
ith  neostigmine.  Only  one  patient  in  the  ondansetron  group

eceived  a  single  dose  of  methadone  12  hours  after  surgery.
The  overall  incidence  of  nausea  and/or  vomiting  dur-

ng  the  24-hour  postoperative  period  was  47.1%  and
1.8%  in  palonosetron  and  ondansetron  groups,  respectively
p  >  0.05).  The  highest  incidence  of  PONV,  in  both  groups,
ccurred  between  2  and  6  hours  after  surgery,  with  no  sig-
ificant  difference  between  groups.  In  all  periods  of  the
tudy,  the  upper  bound  of  the  risk  difference  was  inferior
o  the  non-inferiority  margin  of  15%,  thereby  characterizing
on-inferiority  of  palonosetron  compared  with  ondansetron
Table  3).

No patient  had  adverse  events  attributable  to  the  medi-
ations  under  study,  such  as  headache,  arterial  hypotension,
nd  extrapyramidal  symptoms.

As  for  the  use  of  rescue  medication,  the  2-  to  6-hour
ostoperative  period  had  the  highest  values  of  all  four  peri-
ds  assessed  (Table  4).  Nonetheless,  for  this  specific  period,
he  value  of  the  upper  limit  of  the  95%  CI  of  the  risk  dif-
erence  was  above  the  non-inferiority  margin  used  in  the
resent  study,  i.e.,  15%  (risk  difference:  3.8,  95%  CI  -8.2  to
5.6).  According  to  the  non-inferiority  method,  this  yields
nconclusive  results  regarding  the  non-inferiority  hypothesis
for  the  use  of  rescue  medication  at  2  to  6  hours  postoper-
tively).  In  all  other  postoperative  periods,  non-inferiority
esults  were  found,  as  the  upper  limit  of  the  95%  CI  of  the
isk  difference  was  below  the  non-inferiority  margin  of  15%.

The  patients’  raw  data  file  is  available  at
ttps://data.mendeley.com/datasets/gn2pzvgj82/1.

iscussion

he  present  study  confirmed  the  hypothesis  that
alonosetron  is  non-inferior  to  ondansetron  in  the  pro-
hylaxis  of  PONV  in  laparoscopic  cholecystectomy,  within
he  non-inferiority  margin  of  15%,  since  the  95%  CIs  of  the
isk  difference  found  in  the  postoperative  periods  assessed
ere  below  the  non-inferiority  margin.

Considering  that  palonosetron  has  been  identified  as  the

nly  5-HT3 receptor  antagonist  that  does  not  promote  QT
nterval  prolongation,16,17 that  there  are  no  other  signifi-
ant  differences  between  the  side  effects  of  ondansetron
nd  palonosetron,18 and  that  palonosetron  is  administered

https://www.sealedenvelope.com/power/binary-noninferior
https://www.sealedenvelope.com/power/binary-noninferior
https://data.mendeley.com/datasets/gn2pzvgj82/1
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Figure  1  Flow  diagram  of  the  study.

Table  1  Demographic  data  and  risk  factors  in  patients  receiving  palonosetron  or  ondansetron  for  the  treatment  of  postoperative
nausea and  vomiting  in  laparoscopic  cholecystectomy.

Variables  Palonosetron  Ondansetron  p-value
n =  106  n  =  106

Female  sex  76  (71.7)  87  (82.1)  0.102
Age (years)  45.5  (13.1)  47.1  (13.8)  0.382
Weight (kg)  75.9  (19.0)  75.7  (16.8)  0.924
Body mass  index  (kg.m-2)  27.5  (5.5)  28.2  (5.7)  0.366
Non-smoker  95  (89.6)  96  (90.6)  0.999
Motion sickness  16  (15.1)  13  (12.3)  0.689
Patients with  risk  factors

0 0  (0)  0  (0) 0.416
1 5  (4.7)  2  (1.9)
2 29  (27.4)  23  (21.7)
3 57  (53.8)  70  (66.0)
4 15  (14.2)  11  (10.4)
Values are presented as absolute number (percentage) or mean (stand

4

ard deviation).
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Table  2  Duration  of  anesthesia,  surgery,  and  pneumoperitoneum  in  patients  receiving  palonosetron  or  ondansetron  for  the
treatment of  postoperative  nausea  and  vomiting  in  laparoscopic  cholecystectomy.

Variables  Palonosetron  Ondansetron  p-value
n =  106  n  =  106

Duration  of  anesthesia  (min) 88.7  (23.8)  88.8  (25.8)  0.967
Operative time  (min) 60.0  (22.1) 60.0  (20.3) 0.999
Duration of  pneumoperitoneum  (min)  51.9  (20.0)  51.0  (18.3)  0.747

Values are presented as mean (standard deviation).

Table  3  Incidence  of  postoperative  nausea  and  vomiting  in  patients  receiving  palonosetron  or  ondansetron  for  the  treatment
of postoperative  nausea  and  vomiting  in  laparoscopic  cholecystectomy.

Variables  Palonosetron  Ondansetron  Risk  difference
n =  106  n  =  106  (Palonosetron  -  Ondansetron)

0  to  2  h  after  surgery
Nausea  17.0  (11.0---25.3)  13.2  (8.0---21.0)  3.8  (-6.0  to  13.5)
Vomiting 3.8  (1.5---9.3)  7.5  (3.9---14.2)  -3.8  (-10.8  to  3.9)
Nausea and/or  vomiting  20.8  (14.1---29.4)  20.8  (14.1---29.4)  0  (-10.9  to  10.9)

2 to  6  h  after  surgery
Nausea  13.2  (8.0---21.0) 19.8  (13.3---28.4)  -6.6  (-16.6  to  3.5)
Vomiting 23.6  (16.5---32.5)  23.6  (16.5---32.5)  0  (-11.4  to  11.4)
Nausea and/or  vomiting 36.8  (28.2---46.3) 43.4  (34.4---52.9)  -6.6  (-19.4  to  6.5)

6 to  12  h  after  surgery
Nausea  5.7  (2.6---11.8) 5.7  (2.6---11.8)  0  (-6.9  to  6.9)
Vomiting 10.4  (5.9---17.6) 11.3  (6.6---18.8) -0.9  (-9.6  to  7.7)
Nausea and/or  vomiting 16.0  (10.3---24.2) 17.0  (11.0---25.3) -0.9  (-11.0  to  9.2)

12 to  24  h  after  surgery
Nausea  3.8  (1.5---9.3) 6.6  (3.2---13.0)  -2.8  (-9.6  to  3.6)
Vomiting 0  (0---3.5) 0  (0---3.5) 0  (-3.5  to  3.5)
Nausea and/or  vomiting  3.8  (1.5---9.3)  6.6  (3.2---13.0)  -2.8  (-9.6  to  3.6)

Values are presented as percentage (95% confidence interval).

Table  4  Use  of  rescue  medication  (dimenhydrinate)  in  patients  receiving  palonosetron  or  ondansetron  for  the  treatment  of
postoperative  nausea  and  vomiting  in  laparoscopic  cholecystectomy.

Variables  Palonosetron  Ondansetron  Risk  difference
n =  106  n  =  106  (Palonosetron  -  Ondansetron)

0  to  2  h  after  surgery  3.8  (1.5---9.3)  7.5  (3.9---14.2)  -3.8  (-10.8  to  2.9)
2 to  6  h  after  surgery  29.2  (21.4---38.5)  25.5  (18.1---34.5)  3.8  (-8.2  to  15.6)
6 to  12  h  after  surgery  9.4  (5.2---16.5)  12.3  (7.3---19.9)  -2.8  (-11.5  to  5.8)
12 to  24  h  after  surgery  1.9  (0.5---6.6)  2.8  (1.0---8.0)  -0.9  (-6.3  to  4.1)
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Values are presented as percentage (95% confidence interval).

n  a  single  dose,  we  can  state,  based  on  the  results  of  the
resent  study,  that  palonosetron  provides  a  good  option  for
he  control  of  PONV  in  patients  with  associated  risk  factors.

Despite  obtaining  the  necessary  values  to  demonstrate
on-inferiority  in  the  pre-specified  margin,  the  present
tudy  was  not  planned  to  investigate  a  possible  superiority
f  palonosetron  over  ondansetron.19 Nonetheless,  accord-
ng  to  the  risk  difference  and  its  95%  CI  (always  crossing
he  zero-risk  difference),  our  study,  besides  showing  non-
nferiority,  also  shows  equivalence  between  palonosetron

nd  ondansetron.

Finding  the  right  balance  in  the  prevention  or  treat-
ent  of  PONV  is  critical.  In  recent  years,  there  has

o
s
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een  an  increased  interest  in  research  that  focuses  on
on-pharmacological  or  alternative  treatments  for  these
ymptoms,  such  as  acupuncture,  use  of  ginger,  vitamin  C,
nd  even  chewing  gum,  among  others.  However,  finding  the
est  setting  that  might  demonstrate  the  efficacy  of  each
ntiemetic  drug  associated  with  its  side  effects,  duration
f  action,  patients’  level  of  satisfaction  with  postoperative
ecovery,  and  mainly  the  best  cost-benefit  ratio  to  reduce
ospital  expenses  is  not  an  easy  task.  As  for  minimizing
ospital  expenses,  it  is  worth  noting  the  marked  reduction

bserved  in  the  present  study  in  the  incidence  of  nau-
ea  and  vomiting  between  12  and  24  hours  postoperatively,
hich  could  allow  these  patients  to  be  discharged  within
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2  hours  of  surgery  with  respect  to  PONV,  since  the  pres-
nce  of  these  symptoms  is  one  of  the  most  common  causes
f  delayed  discharge  from  hospital.20 In  these  cases,  patients
ould  receive  only  a  single  dose  of  palonosetron,  with  post-
ospital  continuity  of  care.  This  should  reduce  the  length
f  stay  in  wards  and,  consequently,  health  care  expenses,
n  addition  to  possibly  increasing  the  level  of  satisfaction  of
atients  and  their  families.

With  the  predominance  of  two  or  three  risk  factors  for
ONV,  according  to  the  risk  score  proposed  by  Apfel  et  al.,3

pproximately  85%  of  patients  in  the  present  study  had  a
ikelihood  of  up  to  60%  of  developing  these  symptoms.  Even
hough  around  50%  of  patients  presented  PONV,  there  was

 considerable  drop  after  12  hours  that  supports  the  choice
f  a  24-hour  assessment  period  after  surgery,  as  it  would  be
nnecessary  to  keep  patients  in  the  hospital  for  more  than

 day  in  the  absence  of  significant  symptoms.
According  to  the  guidelines  proposed  by  Gan  et  al.,21

he  use  of  ondansetron  combined  with  dexamethasone
hould  always  be  considered  for  PONV  prophylaxis  or  treat-
ent  mainly  in  patients  at  moderate  to  high  risk  for
ONV.  Dexamethasone,  whose  mechanism  of  action  seems
o  be  associated  with  prostaglandin  synthesis  and  endorphin
elease,  has  also  been  shown  to  be  effective  in  postoperative
ain  control  by  significantly  reducing  the  need  for  analgesics
fter  laparoscopic  cholecystectomy.22

In  a  meta-analysis,  Tramer  et  al.10 suggested  8-mg  intra-
enous  ondansetron  as  the  optimal  dose  to  prevent  PONV,
ecause  increasing  the  dose  from  4  mg  to  8  mg  led  to  a
ecrease  of  more  than  20%  in  the  number  of  patients  who
equired  rescue  medication  for  nausea  and  vomiting  up  to
8  hours  after  surgery,  but  further  increasing  the  dose  to
6  mg  led  to  no  clinically  relevant  improvement.  Therefore,

 mg  ondansetron  was  used  in  the  present  study  based  on
vidence  that  the  recommended  doses  for  pediatric  patients
ange  from  0.1  mg.kg-1 to  0.3  mg.kg-123 and,  according  to
aventi  et  al.,24 that  ondansetron  8  mg  is  more  effective
han  ondansetron  4  mg  when  administered  intravenously  in

 single  dose  to  prevent  PONV  after  laparoscopic  cholecys-
ectomy.  In  addition,  it  has  been  shown  that  the  use  of  8-mg
ntravenous  ondansetron  does  not  increase  the  risk  of  car-
iac  abnormalities.25

Similar  studies  comparing  the  efficacy  or  duration  of
ffect  of  intravenous  ondansetron  for  PONV  in  laparoscopic
urgery  have  been  performed  with  the  administration  of  a
ingle  dose.6---9 In  the  present  study,  we  opted  for  the  admin-
stration  of  ondansetron  at  8-hour  intervals,  intravenously,
n  order  to  maintain  the  effect  of  this  antiemetic  for  the
4  hours  during  which  PONV  assessments  were  performed,
ecause  the  plasma  concentration  of  ondansetron  shows

 maximum  peak  of  effect  after  2  hours  and  duration  of
ffect  of  6  to  8  hours.26 Thus,  compared  with  palonosetron,
hich  has  a  prolonged  half-life  of  40  hours,  when  adminis-

ered  intravenously,  both  groups  remained  under  the  effect
f  antiemetics  for  the  24  hours  during  which  they  were
valuated.  Our  study  is  novel  in  this  respect  and  provides
upport  for  the  non-inferiority  method,  since  it  provides

 fair  comparison  with  respect  to  the  periods  of  action  of

hese  drugs.  In  addition,  ondansetron  has  a  high  potential
o  reduce  PONV,  proven  to  be  superior  to  placebo11---15 and,
aintaining  its  effective  plasma  concentration  for  24  hours,
e  could  speculate  that  its  effect  could  be  even  greater
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han  that  of  palonosetron,  justifying  the  non-inferiority
tudy/hypothesis.

In  the  present  study,  the  use  of  rescue  medication  was
igher  between  2  and  6  hours  after  surgery  than  in  all
ther  postoperative  periods,  supporting  the  need  for  supple-
ental  antiemetic  therapy  during  this  postoperative  period.
owever,  in  the  two  treatment  arms,  we  also  observed  that,

n  the  2-  to  6-hour  period,  the  rates  for  incidence  of  PONV
36.8%  and  43.4%)  were  higher  than  those  for  use  of  res-
ue  medication  (29.2%  and  25.5%).  Some  patients  reported
udden  improvement  of  nausea  after  a  single  episode  of
omiting.  This  is  in  accordance  with  the  pathophysiology
f  the  vomiting  mechanism,  when  patients  often  report
bsence  of  nausea  soon  after  vomiting,27 and  do  not  require
ny  further  rescue  medication.

Several  aspects  have  already  been  discussed  here  with
egard  to  carrying  out  a  non-inferiority  trial,  such  as  prac-
icality  of  drug  administration  and  occurrence  of  fewer
r  less  severe  adverse  effects.  However,  an  advantage
f  using  a  drug  defined  as  non-inferior  would  be  a  sub-
tantially  lower  cost,  which  would  compensate  for  the
ifference  in  the  non-inferiority  margin.  In  this  respect,  we
ade  a cost  comparison  analysis  [https://consultaremedios.

om.br/cloridrato-de-ondansetrona/pa,  in  US  dollars;  cur-
ency  exchange  rate,  Brazilian  Reais  (R$)  to  US  dollars  (US$):
$  5.00  US$  1.00,  December  21,  2020]  of  intravenous
alonosetron  (0.075  mg)  versus  intravenous  ondansetron
8  mg),  which  cost,  on  average,  approximately  US$  15.00  and
S$  1.20  per  dose,  respectively.  According  to  the  present
tudy,  the  in-hospital  cost  of  treatment  would  be  US$  15.00
ith  palonosetron  and  US$  3.60  with  ondansetron.  Consider-

ng  a  scenario  of  discharge  from  hospital  within  12  hours  of
urgery  and  home-maintenance  of  the  antiemetic  effect  for
4  hours,  initial  prophylaxis  with  ondansetron  (8  mg)  would
ead  to  a  final  antiemetic  cost  of  US$  14.40  ---  as  two  8-mg
mpoules  would  be  used  in  the  hospital  within  12  hours  (US$
.40),  and  one  or  two  tablets  of  ondansetron  (8  mg,  orally)
ould  be  used  at  home  within  the  subsequent  24  hours  (at  a
ost  to  patients  of  approximately  US$  12.00  for  purchasing

 10-tablet  package).  Initial  prophylaxis  with  palonosetron,
owever,  would  lead  to  a  final  antiemetic  cost  of  US$  15.00,
ut  at  no  cost  to  patients  ---  they  would  be  discharged  home
ith  no  prescription  for  antiemetics,  as  they  would  still  be
nder  the  action  of  the  drug  for  36  hours  after  surgery.

Also,  to  be  considered  is  palonosetron  patent  expira-
ion,  which  will  occur  on  July  30,  2024.28 This  may  result
n  a  decrease  in  its  market  value,  which  would  make
alonosetron  more  accessible  and  a  likely  option  to  replace
ndansetron  for  PONV  prophylaxis  in  the  coming  years,  due
o  its  practical  administration  (single  dose)  and,  at  the  very
east,  non-inferior  effects.

The  use  of  a  dichotomous  assessment  of  nausea  can
e  seen  as  a  limitation  of  the  present  study,  since  it  is
nown  that  there  are  different  intensities  of  nausea,  which
ould  be  rated  on  a  numerical  scale  or  even  qualitatively  as
ild,  moderate,  and  severe.  However,  we  chose  this  type
f  assessment  for  understanding  that  nausea  is  a  subjective
npleasant  sensation,  and  a  single  postoperative  episode

ay  not  be  easy  to  rank.  Another  possible  limitation  is  that
e  did  not  evaluate  patient  satisfaction;  however,  this  is

ometimes  complex  to  evaluate,  and  also  considered  a  sur-
ogate  end  point.  Nonetheless,  we  followed  Apfel  et  al.’s

https://consultaremedios.com.br/cloridrato-de-ondansetrona/pa
https://consultaremedios.com.br/cloridrato-de-ondansetrona/pa
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ecommendations  on  the  conduction  of  studies  on  PONV  in
ll  aspects,  thus  ensuring  good  external  validity.29

In  conclusion,  palonosetron  is  non-inferior  to
ndansetron  when  used  in  patients  at  risk  of  PONV
ndergoing  laparoscopic  cholecystectomy.  Therefore,
alonosetron  provides  a  good  option  of  antiemetic  agent
or  PONV  prophylaxis  in  patients  at  increased  risk  for  these
vents  when  undergoing  laparoscopic  cholecystectomy,  as
t  can  be  administered  in  a  single  dose.
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