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Abstract
Introduction:  Intra-  and  postoperative  nausea,  vomiting  and  shivering  are  mentioned  as  the
most common  problem  following  spinal  anesthesia.  The  aim  of  this  study  is  to  compare  two
different doses  of  granisetron  to  control  the  shivering,  nausea,  and  vomiting  caused  by  spinal
anesthesia in  women  undergoing  cesarean  section  (C/S).
Method:  This  study  is  a  randomized,  triple-blind  clinical  trial.  The  participants  received  1-
mg or  3-mg  granisetron.  Women  who  underwent  elective  C/S  were  enrolled.  Inclusion  criteria
were ASA  (American  Society  of  Anesthesiologists)  physical  status  grade  I  or  II  and  age  range  of
18---40 years.  Primary  outcome  was  changes  in  the  score  of  shivering,  and  nausea  and  vomiting.
Secondary outcomes  were  Apgar  score,  mean  arterial  pressure,  systolic  blood  pressure,  diastolic
blood pressure,  temperature  and  heart  rate.
Results:  According  to  binary  logistic  regression,  the  incidence  of  shivering  (6.9%  vs.  1.5%;  p-
value =  0.049),  and  nausea  and  vomiting  (19.2%  vs.  9.2%;  p-value  =  0.024)  was  significantly
higher in  patients  received  1-mg  granisetron  in  comparison  with  3-mg  granisetron.  Multinomial
logistic  regression  showed  that  the  occurrence  of  shivering,  and  nausea  and  vomiting  were  not
associated  with  the  dose  of  granisetron.  There  was  no  significant  difference  between  the  age
and Apgar  score  of  1  (p  =  0.908)  and  5  (p  =  0.843)  minute(s)  between  the  two  groups.
Conclusion:  This  study  showed  that  although  3-mg  of  granisetron  reduces  the  incidence  of  intra-
and postoperative  shivering,  nausea  and  vomiting  after  spinal  anesthesia  in  comparison  with
1-mg of  granisetron,  the  difference  was  not  statistically  significant.
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esarean  Section  (C/S)  is  one  of  the  most  common  surg-
ries  among  women.  The  incidence  of  C/S  has  been
ncreased  in  the  past  years.1 Spinal  anesthesia  has  been
sed  widely  due  to  its  better  postoperative  pain  control,
hort  onset  of  action,  lower  dose  of  drug,  and  also  maternal
wakening  at  birth.  Postoperative  hypotension  and  nau-
ea  are  mentioned  as  common  problems  following  spinal
nesthesia.2,3

Shivering  is  one  of  the  mechanisms  of  protection  in
ealthy  human  body  to  maintain  the  core  temperature
n  normal  range.4 Adverse  effects  of  shivering  including
achycardia,  increased  cardiac  output,  raised  body  oxy-
en  consumption,  and  meddling  with  mother-infant  skin
o  skin  contact  are  annoying  for  the  mother  and  her
etus  during  delivery  process.5 The  effectiveness  of  non-
harmacological  interventions  like  warmed  intravenous  (IV)
uid  injection  or  forced  air  warming  on  post-C/S  shiver-

ng  is  controversial.  Therefore,  the  role  of  medications
as  become  more  significant  for  controlling  shivering  after
/S.6

Several  medications  are  used  for  decreasing  the  fre-
uency  and  severity  of  shivering.7 Previous  studies  have
emonstrated  that  disturbance  in  the  serotogenic  system
s  one  of  the  main  causes  of  postoperative  shivering.6,8

he  uptake  of  serotonin  is  inhibited  by  5-HT3 receptor
ntagonists  in  the  preoptic  anterior  region  of  hypotha-
amus,  which  is  responsible  for  adjusting  the  body
emperature.6

The  possible  maternal  and  fetal  adverse  effects  (such  as
ausea,  vomiting,  hemodynamic  effects,  and  depression  of
espiratory  system)  have  limited  the  use  of  many  drugs  (for
xample  meperidine,  tramadol,  dexmedetomidine,  or  cloni-
ine)  which  is  used  extensively  as  prophylaxis  of  shivering
n  non-pregnant  patients.9

Serotonin  antagonists  decrease  body’s  set-range  tem-
erature,  thereby  reducing  the  defense  mechanism  and
iscomfort  caused  by  postoperative  hypothermia.  These
ndicate  that  serotogenic  systems  are  effective  in  controlling
hivering  after  anesthesia.8

Granisetron,  a  selective  serotonin  5-HT3 receptor  antag-
nist,  has  been  used  to  prevent  shivering  during  spinal
nesthesia.  Previous  studies  have  showed  the  effectiveness
f  granisetron  with  a  dose  of  3  mg  and  1  mg  for  prevention
f  shivering  after  spinal  anesthesia.10 Granisetron  has  fewer
ide  effects,  including  extrapyramidal  effects  and  sedation,
n  comparison  with  other  antiemetic  drugs.11

At  present,  few  studies  have  been  conducted  to  find  a
ose  for  granisetron  in  patients  undergoing  C/S  under  spinal
nesthesia.8

bjectives
e  hypothesized  that  3-mg  granisetron  would  be  more
ffective  than  1-mg  granisetron  at  preventing  post-spinal
hivering,  nausea,  and  vomiting  caused  by  spinal  anesthesia
n  women  undergoing  C/S  in  the  first  80  minutes  after  study.
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ethods

rial  design

his  study  is  an  unicentric,  randomized,  triple-blind  (par-
icipants,  investigator,  and  statistician)  clinical  trial  with
arallel  design.  The  participants  were  randomly  divided  into
wo  groups  (1:1  allocation  ratio)  to  receive  1-mg  granisetron
r  3-mg  granisetron.

tudy  participants

omen  who  underwent  elective  C/S  in  operation  rooms  of
afez  hospital,  a  tertiary  hospital  affiliated  to  Shiraz  Uni-
ersity  of  Medical  Sciences,  Shiraz,  Iran  from  1-July  2019  to
1-December  2019  were  studied.

Inclusion  criterion  was  grade  I or  II  of  physical  sta-
us  classification  system  according  to  American  Society  of
nesthesiologists12 (ASA)  guideline  and  age  between  18---40
ears.  The  exclusion  criteria  were  (1)  dissatisfaction  to  par-
icipate  in  research;  (2)  history  of  smoking  and  IV  drug
buse;  (3)  history  of  neuromuscular  diseases;  (4)  preeclamp-
ia;  (5)  spinal  anesthesia  contraindications  such  as  infection
t  the  site  of  injection,  unknown  neurologic  disease,  hypo-
olemia,  severe  bleeding  tendency,  and  high  intracranial
ressure;  (6)  past  history  of  hypertension  or  cardiovascu-
ar  disease;  (7)  body  temperature  below  36.5  or  above  38
egrees  before  C/S;  (8)  past  history  of  hypo-  or  hyperthy-
oidism;  (9)  blood  transfusion  during  C/S  and  medications
for  example  misoprostol)  that  cause  changes  in  the  body
emperature  or  nausea  and  vomiting;  (10)  history  of  shiver-
ng  before  C/S;  and  (11)  history  of  allergy  to  granisetron  or
ndansetron.

ntervention

ll  drug  solutions  were  prepared  in  equal  syringes  of  the
ame  size  and  shape  by  one  nurse  who  knows  the  study  group
nd  gave  them  to  the  anesthesiologist  for  sterile  injection.
he  nurse  was  staff  of  operation  room  and  all  syringes  were
repared  by  her.  One-miligram  or  3-mg  granisetron  (Caspian
amin  pharmaceutical  company,  Iran)  was  injected  intra-
enously  10  minutes  before  spinal  anesthesia  at  the  same
olume  (3  mL)  and  the  similar  syringes  in  size  and  shape.

After  each  patient  was  assigned  in  the  study  groups,  pulse
ximetry,  Electrocardiogram  (ECG),  and  blood  pressure  and
emperature  monitoring  were  done  for  her.  An  intravenous
ine  was  inserted  by  an  angiocath  18G  and  5-cc.kg-1 ringer’s
actate  solution  infused  at  37 ◦C  15  min  before  spinal  anes-
hesia.  The  temperature  of  the  operating  room  was  kept  at
4  ±  0.6 ◦C  during  the  surgery.  Patients  did  not  receive  any
edication  before  C/S.
Spinal  anesthesia  was  performed  in  both  groups  in  sitting

osition  using  spinal  needle  25G  at  L3---L4  or  L4---L5  level.
fter  ensuring  that  the  needle  is  in  the  correct  place,  block-

ng  was  done  by  injection  of  10  mg  bupivacaine  0.5%  and

he  patient  immediately  placed  in  supine  position.  Then,  all
atients  were  covered  with  a  layer  of  surgical  drape  and

 blanket  was  placed  on  the  chest  and  arms.  No  heater
as  used  in  the  operation  room.  Age,  length  of  anesthe-

8
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Figure  1  CONSORT  

ia  and  surgery,  body  temperature,  shivering  score,  nausea
nd  vomiting,  Apgar  score  of  1  and  5  minutes  were  recorded
or  each  patient.  Before  injection  of  the  drugs  and  every  10
inutes  during  surgery,  the  body  temperature  was  measured

sing  infrared  ear  thermometer  (Braun  ThermoScan  IRT  450,
raun  GmbH,  Germany).

Shivering  was  evaluated  every  10  minutes  during  the
peration  and  after  recovery  and  according  to  the  Tsai  and
hu  study.13 Shivering  was  graded  according  to  following
ategories:  0  =  no  shivering,  1  =  piloerection  or  peripheral
asoconstriction  but  no  visible  shivering,  2  =  muscular  activ-
ty  in  only  one  muscle  group,  3  =  muscular  activity  in  more
han  one  muscle  group  but  not  generalized  shivering,  4  =
hivering  involving  the  whole  body.13 Patients  with  shiver-
ng  score  of  1---2  were  considered  as  moderate  shivering  and
hose  with  degrees  of  3---4  as  severe  shivering.  Pethidine  was
dministered  intravenously  0.25  mg.kg-1 to  patients  with
hivering  of  grade  3  or  higher.

The  patients’  blood  pressure  and  pulse  rate  were  mea-
ured  every  10  minutes,  and  if  systolic  blood  pressure
as  lower  than  100  mmHg  or  20%  of  the  baseline,  5  mg
phedrine  was  administered  intravenously.  If  the  heart  rate
as  less  than  50  per  minute,  0.5  mg  intravenous  atropine
as  administered.  Nausea  and  vomiting  were  assessed  every
0-minutes  during  C/S  till  80  minutes  postoperatively  and
ecorded  by  a  physician  blinded  to  the  group  allocation.  Base
n  the  Bellville  scoring  score,  grading  was  as  below:  without
ausea  =  0,  nausea  =  1,  retching  =  2,  and  vomiting  =  3.14

If  nausea  and  vomiting  were  observed,  10  mg  metoclo-
ramide  was  given  intravenously.
utcomes

rimary  outcome  was  changes  in  shivering,  and  nausea  and
omiting.  Secondary  outcomes  were  Apgar  score,  mean

T
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45
diagram  of  the  study.

rterial  pressure,  systolic  blood  pressure,  diastolic  blood
ressure,  temperature,  and  heart  rate.

ample  size

ased  on  the  results  of  study  by  Abdel-Ghaffar  and  Moeen9

p1  =  0.159  and  p2  =  0.292),  and  considering  �  =  0.05  and
-�  =  0.7  and  1:1  allocation  ratio  between  the  control  and
reatment  groups,  the  minimum  sample  size  was  122  in  each
roup  (244  in  total).

andomization

atients  were  randomly  assigned  to  two  groups  to  receive
-mg  granisetron  (Group  I)  or  3-mg  granisetron  (Group
I).  Randomization  was  performed  using  online  random
enerator  website  ‘‘www.randomizer.org’’  which  uses  the
‘Math.random’’  method  within  the  JavaScript  programming
anguage  to  generate  its  random  numbers.15 Randomiza-
ion  was  performed  by  a  statistician  who  worked  in  Shiraz
nesthesiology  and  critical  care  research  center,  Shiraz  Uni-
ersity  of  Medical  Sciences,  Shiraz,  Iran.  He  was  blinded  to
atients’  group.

linding
he  researcher  (anesthesiologist  who  injected  the  drug  and
easured  the  response),  patients,  and  statistician  were
linded  to  the  patient’s  group  assignment  and  allocations
f  the  treatment.

9
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Figure  2  The  ch

thical  approval

his  study  was  approved  by  the  Ethics  Committee
f  Shiraz  University  of  Medical  Sciences  (Ethic  code:
R.SUMS.MED.REC.1396.113),  and  all  the  patients  signed
he  written  informed  consent  form  before  their  par-
icipation  in  this  study.  The  study  protocol  was  reg-
stered  in  www.irct.ir  website  (IRCT20141009019470N81;
ttps://en.irct.ir/trial/28145).

tatistical  analysis

esults  are  reported  as  descriptive  statistics  including  Mean

±SD)  or  frequency  (%).  Independent  sample  t-test  and  Chi-
quare  were  used  where  appropriate.  Two-way  repeated
easure  ANOVA  was  used  to  determine  any  statistically

ignificant  change  in  the  trend  of  systolic  blood  pressure,

t

m
r

46
n’s  Apgar  scores.

iastolic  blood  pressure,  mean  arterial  blood  pressure,  heart
ate,  and  temperature.  Greenhouse-Geisser  correction  was
eported  if  assumption  of  sphericity  was  violated.  Because
f  low  incidence  of  shivering  and  nausea/vomiting,  these
ariables  were  converted  to  binary  variable,  and  binary
nd  multinomial  logistic  regression  analysis  were  conducted.
nalyses  were  performed  using  SPSS  version  21  (Chicago,
SA)  software;  p-value  less  than  0.05  was  considered  as
tatistically  significant.

esults

fter  screening  290  patients,  269  of  them  were  enrolled  in

he  study  (Fig.  1).

The  mean  (±SD)  age  of  patients  in  1-mg  and  3-
g  granisetron  were  29.83  ±  5.81  and  29.88  ±  5.53,

espectively.  The  mean  (±SD)  weight  of  patients  was

0

http://www.irct.ir
https://en.irct.ir/trial/
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Table  1  The  nausea  and  shivering  scores.

Variable  Group  Grade  Baseline  10  minutes
n (%)

20  minutes
n (%)

30  minutes
n (%)

40  minutes
n (%)

50  minutes
n  (%)

60  minutes
n  (%)

70  minutes
n  (%)

80  minutes
n (%)

Nausea  and
vomiting

1  mg  (n  =
130)

Without
nausea

130  (100)  122  (93.8)  120  (92.3)  121  (93.1)  126  (96.9)  126  (96.9)  128  (98.5)  130  (100)  126  (97.0)

Nausea 0  4  (3.1)  1  (3.1)  1  (1.5)  3  (2.3)  1  (0.8)  0  0  2  (1.5)
Retching 0  1  (0.8)  2  (1.5)  6  (4.6)  1  (0.8)  0  1  (0.8)  0  0
Vomiting 0  3  (2.3)  4  (3.1)  1  (0.8)  0  3  (2.3)  1  (0.8)  0  2  (1.5)

3 mg  (n  =
130)

Without
nausea

130  (100)  125  (96.2)  126  (96.9)  128  (98.5)  129  (99.2)  128  (98.5)  130  (100)  129  (99.2)  129  (99.2)

Nausea 0  3  (2.3)  3  (2.3)  0  0  2  (1.5)  0  0  0
Retching 0  1  (0.8)  0  2  (1.5)  0  0  0  1(0.8)  0
Vomiting 0  1  (0.8)  1  (0.8)  0  1  (0.8)  0  0  0  1  (0.8)

p-valuea 1.000  0.825  0.244  0.091  0.184  1.000  0.498  1.000  0.433

Shivering 1  mg  (n  =
130)

0  129  (99.2)  130  (100)  129  (99.2)  129  (99.2)  128  (98.5)  128  (98.5)  126  (96.9)  125  (96.2)  129  (99.2)

1 0  0  0  0  0  0  0  0  0
2 1  (0.8)  0  0  1  (0.8)  0  0  1  (0.8)  0  0
3 0  0  0  0  0  3  (2.3)  0  1  (0.8)  0
4 0  0  1  (0.8)  0  2  (1.5)  2  (1.5)  3  (2.3)  4  (3.1)  1  (0.8)

3 mg  (n  =
130)

0  130  (100)  130  (100)  130  (100)  130  (100)  129  (99.2)  130  (100)  130  (100)  130  (100)  129  (99.2)

1 0  0  0  0  0  0  0  0  0
2 0  0  0  0  0  0  0  0  0
3 0  0  0  0  1  (0.8)  0  0  0  0

p-valuea 4  0  0  0  0  0  0  0  0  1  (0.8)
1.000 1.000  1.000  1.000  0.498  0.498  0.122  0.060  1.000

a Fisher’s exact test.

461
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Figure  3  Trend  of  maternal  blood

9.20  ±  12.01  in  1-mg  group  and  81.98  ±  9.06  in  3-mg
roup.

Although  the  incidence  of  nausea  was  lower  in  the  group
hat  received  3-mg  granisetron  in  almost  all  times,  the  dif-
erence  was  not  statistically  significant.  Overall,  12  patients
ad  reported  grade  1  nausea  in  the  group  with  1  mg  of
ranisetron,  while  8  patients  with  3  mg  of  granisetron
eported  this.  Eleven  patients  in  the  group  with  1  mg  of

ranisetron  had  grade  2  (nausea  with  retching),  whereas
nly  four  in  the  group  with  patients  who  received  3  mg
f  granisetron  had  the  same  grade;  also,  in  patients  who

o
o
e

46
sure,  heart  rate  and  temperature.

eceived  1  mg  of  granisetron,  14  had  grade  3  nausea,
hereas  only  4  in  the  group  with  3  mg  of  granisetron  had

he  same  grade  (Table  1).
Shivering  was  graded  into  5  levels.  The  difference

etween  the  two  groups  was  not  statistically  significant  in
ll  episodes.  At  the  end  of  the  study,  a  total  of  19  shivering
ases  were  reported  in  the  group  with  1  mg  of  granisetron,
f  which  13  had  shivering  grade  4,  4  had  grade  3,  and  the  two

thers  were  grade  2.  In  the  group  with  3  mg  of  granisetron,
nly  two  patients  (one  grade  4  and  one  grade  3)  stated  shiv-
ring  (Table  1).

2
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Table  2  Binary  logistic  regression.

Variables  Group  p-value  Exp  (B)  95%  Confidence
Interval  for  Exp  (B)

1  mg  (n  =  130)  3  mg  (n  =  130)

Count  %  Count  %  Lower  Upper

Shivering
No  121  93.1%  128  98.5%

0.049  4.760 1.008  22.477Yes 9  6.9%  2  1.5%
Nausea and  vomiting
No  105  80.8%  118  90.8%

0.024  2.341  1.121 4.892Yes 25  19.2%  12  9.2%

Table  3  Multinomial  regression  of  parameters  associated  with  shivering  and  nausea  and  vomiting.

Variables  Factors  p-value  Exp  (B)  95%  Confidence
Interval  for  Exp  (B)

Lower  Upper

Shivering

Mean  arterial  blood  pressure  0.926  0.995  0.887  1.115
Temperature  0.890  0.919  0.278  3.042
Heart rate  0.209  1.034  0.982  1.088
Granisetron  (1-mg  is  reference)  0.067  4.457  0.901  22.048

Nausea and  vomiting

Mean  arterial  blood  pressure  0.020a 0.921  0.859  0.987
Temperature  0.245  1.588  0.728  3.460
Heart rate  0.192  1.022  0.989  1.057
Granisetron  (1-mg  is  reference)  0.057  2.132  0.977  4.650
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a Statistically significant.

Binary  logistic  regression  showed  significant  increase  in
hivering  (Exp  (B)  =  4.760;  p-value  =  0.049)  and  nausea  and
omiting  (Exp  (B)  =  2.341;  p-value  =  0.024)  (Table  2).

Multinomial  regression  of  parameters  associated  with
hivering,  and  nausea  and  vomiting  is  shown  in  Table  3. Mean
rterial  blood  pressure,  temperature,  heart  rate  and  dose  of
ranisetron  were  not  associated  with  shivering.  Occurrence
f  nausea  and  vomiting  was  associated  with  mean  arterial
lood  pressure,  but  temperature,  heart  rate  and  dose  of
ranisetron  did  not  affect  nausea  and  vomiting.

Apgar  scores  of  infants  at  first  and  fifth  minutes  are
eported  in  Figure  2.  There  was  no  significant  difference
n  Apgar  1  (p  =  0.908)  and  5  (p  =  0.843)  between  the  two
roups.

There  was  significant  difference  in  trend  of  systolic  blood
ressure  (p  =  0.014),  diastolic  blood  pressure  (p  =  0.042),
nd  mean  arterial  blood  pressure  (p  =  0.010)  over  time.  The
hange  in  trend  of  heart  rate  (p  =  0.072)  and  body  temper-
ture  (p  =  0.067)  were  not  statistically  significant  (Fig.  3).

iscussion

n  this  clinical  trial,  we  compared  the  effects  of  two  dif-
erent  intravenous  doses  of  granisetron  on  prevention  of
hivering,  nausea  and  vomiting  following  spinal  anesthesia  in

/S.  The  results  showed  that  the  two  different  doses  of  1  mg
nd  3  mg  did  not  differ  significantly  in  the  control  of  intra-
nd  postoperative  shivering.  However,  given  the  incidence
f  shivering  in  19  patients  in  the  1-mg  granisetron  group

b
P
s
a

46
ersus  2  patients  in  the  3-mg  granisetron  group,  the  results
ould  be  clinically  significant.  The  difference  in  the  heart
ate  and  body  temperature  was  not  significant  between  the
wo  groups.  There  was  significant  difference  in  trend  of
ystolic  blood  pressure,  diastolic  blood  pressure,  and  mean
rterial  blood  pressure  over  time.

The  relation  between  hypothermia  and  shivering  was
ocumented  in  previous  studies.16 Vasoconstriction  is  the
ain  mechanisms  against  hypothermia.  Second-line  ther-
oregulatory  mechanism  is  shivering.  It  can  increase  core
ody  temperature  in  hypothermic  patients.17 Bameri  et  al.,
tudied  the  effects  of  a  hypothermia  prevention  program
n  the  shivering  after  C/S.  They  concluded  that  preven-
ion  of  hypothermia  can  significantly  prevent  the  decrease
n  central  body  temperature  and  thus  shivering  after  C/S.18

Many  medications  including  non-opioid  and  opioid  drugs
re  usually  administered  to  prevent  and  subside  postopera-
ive  shivering.  Some  potential  side  effects  include  decrease
r  increase  in  blood  pressure,  respiratory  system  depression,
ausea  and  vomiting,  and  sedation.  5-HT3 receptor  antag-
nists  have  recently  been  used  to  prevent  postoperative
hivering.6

Previous  studies  showed  that  5-HT3 receptor  antagonists
ould  prevent  postoperative  shivering,  which  is  comparable
o  the  efficacy  of  meperidine.  The  5-HT3 is  released  from
he  preoptic  area  of  the  hypothalamus  and  increase  the
ody  temperature  by  initiating  heat  production  pathways.

reventing  5-HT  reuptake  in  the  preoptic  area  is  the  pos-
ible  cause  of  decrease  in  postoperative  shivering  by  5-HT3

ntagonists  after  general  or  spinal  anesthesia.8
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A  meta-analysis  study  reviewed  14  randomized  clinical
rials  that  included  980  patients.  They  reported  that  the
ate  of  shivering  was  significantly  lower  in  the  5-HT3  groups
n  comparison  to  the  placebo  ones.  On  the  other  hand,  no
ignificant  difference  was  observed  in  the  frequency  of  shiv-
ring  between  the  5-HT3 and  meperidine  groups.8

Another  meta-analysis  investigated  the  efficacy  of  intra-
enous  infusion  of  granisetron  for  prevention  of  shivering
fter  the  operation.  Researchers  included  8  clinical  trials
ith  839  patients.  They  concluded  that  granisetron  had  anti-

hivering  effects  in  both  general  and  spinal  anesthesia  and
lso  laparoscopic  and  laparotomic  surgery.  They  concluded
0  �g.kg-1 and  2  mg  of  granisetron  diminished  the  rate
f  shivering,  postoperative  nausea,  vomiting,  and  pruritus
ompared  with  placebo.19

A  clinical  trial  by  Abdel-Ghaffar  and  Moeen  compared
he  efficacy  of  0.9%  saline,  1-mg  granisetron,  or  0.7-mg
ranisetron.  Patients  received  medications  before  spinal
nesthesia.  Shivering  was  noted  in  77.5%  of  patients  who
eceived  0.9%  saline,  15.9%  in  1-mg  granisetron  and  29.2%
n  0.7-mg  granisetron.  The  severity  of  shivering  mean  intra-
perative  arterial  pressure  and  heart  rate  was  significantly
ower  in  patients  who  received  1  mg  of  granisetron  compared
ith  other  groups.  Pruritus  was  reported  by  22.5%  of  patients

n  the  saline  group.  No  patients  in  granisetron  groups  noted
ruritus.  Incidence  of  nausea  was  11.3,  14.5  and  5.6  in  0.9%
aline,  1-mg  granisetron  and  0.7-mg  granisetron  groups,
espectively.  22.5%,  11.6  and  8.3%  of  patients  vomited  in
he  0.9%  saline,  1-mg  granisetron  and  0.7-mg  granisetron
roups,  respectively.  The  patient  satisfaction  scores  were
igher  in  the  1-mg  granisetron  group.9

Another  study  evaluated  the  effects  of  granisetron,
etamine  and  pethidine  on  prevention  of  shivering  following
pinal  anesthesia.  This  study  reported  intravenous  admin-
stration  of  3  mg  of  granisetron,  25  mg  of  ketamine,  or
5  mg  of  pethidine  before  spinal  anesthesia  can  reduce
he  intensity  of  shivering  significantly.  Furthermore,  prophy-
actic  administration  of  granisetron  decreases  nausea  and
omiting  and  the  need  of  antiemetics.20

A  study  by  Sharma  and  Singh  investigated  the  effect  of
ranisetron  on  prevention  of  nausea  and  vomiting  after  C/S.
atients  received  either  40  �g.kg-1 of  granisetron  or  0.9%
aline  intravenously.  The  rate  of  early  (between  0  to  6  hours)
nd  late  (between  6  to  24  hours)  postoperative  nausea  and
omiting  after  administration  of  granisetron  was  18.0%  and
4.0%,  respectively.  There  was  56.0%  and  48.0%  for  the  0.9%
aline  group.  They  stated  granisetron  had  preventive  effects
n  the  prevalence  of  post-operative  nausea  and  vomiting
ollowing  spinal  anesthesia.21

A  clinical  trial  was  conducted  on  patients  undergo-
ng  lower  abdominal  surgery  following  spinal  anesthesia.
he  researcher  investigated  the  efficacy  of  granisetron  in
ecreasing  postoperative  shivering,  nausea,  and  vomiting.
he  study  showed  that  a  high  dose  of  granisetron  (40  �g.kg-1)
ignificantly  decreased  the  rate  and  severity  of  postopera-
ive  shivering,  nausea  and  vomiting  compared  to  placebo.
ow  dose  granisetron  (10  �g.kg-1)  did  not  show  any  beneficial
ffects  on  shivering,  nausea,  and  vomiting.22
Our  study  had  some  strength.  We  conducted  this  study  on
 large  group  of  patients.  The  other  strength  was  recording
lood  pressure,  Apgar  score,  heart  rate,  and  temperature
n  several  times  in  addition  to  the  incidence  and  severity  of
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ati,  M.  Hamedi  et  al.

ausea  and  vomiting  and  shivering.  This  gives  valuable  data
bout  systemic  effects  of  granisetron  in  different  doses.

We  recommend  that  further  studies  gather  data  about
he  volume  of  bleeding  loss,  so  that  we  can  discuss  about
lood  pressure  according  to  it.  In  addition,  the  follow-up
ime  could  have  been  longer.

This  study  showed  that  although  3  mg  of  granisetron
educes  the  incidence  of  intra-  and  postoperative  shivering,
ausea  and  vomiting  after  spinal  anesthesia  in  comparison
ith  1  mg  of  granisetron,  but  the  difference  was  not  statis-

ically  significant.
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