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ABSTRACT

Background: Intrathecal morphine (ITM) has proven to be excellent in reducing postoperative
pain. However, its use is associated with the occurrence of postoperative nausea and vomiting
(PONV). In this study, we wish to compare the efficacy between the combination therapy of
granisetron and dexamethasone versus granisetron alone on the occurrence of postoperative
nausea and vomiting (PONV) in parturients undergoing elective Caesarean delivery. Caesarean section;
Method: This is a prospective double-blinded, randomised controlled trial (RCT) involving 126 dexamethasone; granisetron;
parturients of American Society of Anesthesiologist (ASA) physical status | and Il undergoing ponv

elective Caesarean deliveries. Subjects were randomly allocated into 2 groups (n = 63), to either

receive a combination of 1 mg intravenous (IV) granisetron plus 4 mg IV dexamethasone

(Group A) or to receive 1 mg IV granisetron (Group B). They were assessed at 1, 4, 8, 12 and 24-

hour postoperatively. Episodes of nausea, retching, vomiting and the requirement of rescue

antiemetics at these time intervals were recorded.

Results: There are no statistically significant differences in the occurrence of nausea, retching

and vomiting between both groups at 1, 4, 8, 12 and 24 h postoperatively. The usage of rescue

antiemetics were similar in both groups of subjects.

Conclusion: The use of granisetron is comparable with the use of granisetron and dexametha-

sone in the prevention of PONV in parturients receiving intrathecal morphine for elective

Caesarean section.
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1. Introduction L ) . .
deliveries supplemented with ITM in those given

a combination of IV granisetron-dexamethasone versus
that of IV granisetron alone.

Low dose intrathecal morphine is proven efficient as
a mode to reduce postoperative pain in many surgical
areas including Caesarean delivery [1-4]. In recent
years, hospitals in Malaysia adapt to the administration

of a single low-dose intrathecal morphine (ITM) routi- 2. Methods

nely during Caesarean deliveries.

The supplementation of morphine, however
raises the occurrences of postoperative nausea and
vomiting (PONV) in these patient [5]. To tackle this
problem, we comply to the combination therapy of
antiemetics [6-8]. It is a standard practice in
Malaysian hospitals whereby a serotonin receptor
antagonist of either intravenous (IV) ondansetron
or granisetron [7] with IV dexamethasone is admi-
nistered after the administration of intrathecal
morphine.

Despite being routinely used, the evidence in the
efficacy of a serotonin antagonist and corticosteroid
combination in parturients are conflicting and lacking.
In this study, we would like to assess and compare the
occurrences of PONV in patients undergoing Caesarean

This prospective, double-blind, randomised study con-
ducted in Hospital Universiti Sains Malaysia, Kelantan
was approved by the Human Research Ethics
Committee USM (HREC), JEPeM Code: USM/JEPeM/
18090426 and registered at ClinicalTrials.gov (ID
NCT04570592)

Informed and written consents were obtained from
126 parturients aged between 18 to 40 years old who
were American Society of Anesthesiology (ASA) physical
status | and Il undergoing elective Caesarean deliveries
from the 1st of June 2019 till the 30th of January 2020.
Subjects who had coagulopathy, uncorrected hypovo-
lemia, neurologic disease, infection at site of injection
and raised intracranial pressure were excluded from the
study. Others who were contraindicated for either mor-
phine, granisetron or dexamethasone administration,
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morbidly obese patients with BMI of 40 kg/m? or more
were also excluded. Patients’ information including
gravity, parity, age, weight and height were obtained.
Their smoking status, history of PONV or motion sick-
ness were also elicited to allow the calculation of the
APFEL score [9]. This score includes four predictors
which are the female gender, nonsmoking, history of
PONV or motion sickness and postoperative opioids
use. Higher sum score correlates with higher risk of
PONV. Those who needed conversion to general anaes-
thesia or admitted to ICU post-surgery were withdrawn
from the study.

Subjects were randomised using a computer-
generated randomisation software using block size 3
into two groups: group A and group B each consisting
of 63 subjects. The order of interventions within each
block was random as determined by computer random
number generator. This technique was chosen to
ensure similar numbers of patients in each group at
any point during the study. Both patients and the
assessors of PONV which are the Acute Pain Service
(APS) team were blinded.

Patients were then subjected to fasting 6 hours
prior to surgery. IV metaclopromide 10 mg, IV raniti-
dine 50 mg and per oral sodium citrate 0.3 M 30 mls
were administered as part of the acid aspiration
prophylaxis.

Standard monitoring with continuous noninvasive
blood pressure monitoring (NIBP), electrocardiogram
(ECQ), respiratory rate and pulse oximetry (SpO,) was
undertaken throughout anaesthesia.

Ringer’s lactate solution 10 ml/kg was infused for
co-loading [10,11]. Spinal anaesthesia was adminis-
tered in the sitting position. We implemented a height-
based dose for 0.5% heavy bupivacaine administration.
Based on the subject’s height, those who were less
than 150, 151-154 cm and those who were more
than 155 cm received 1.5mls, 1.7mls and 1.9mls
heavy bupivacaine 0.5% (Astra Zeneca °®), respectively.
Intrathecal fentanyl 15-20 mcg and morphine 0.1 mg
were added to supplement the spinal anaesthesia.

On the completion of spinal anaesthesia, 4 mg of IV
dexamethasone was administered to parturients in
group A while group B received 1 ml of normal saline
injected intravenously. IV granisetron 1 mg was admi-
nistered to both groups of subjects after cord clamp-
ing. These drugs were given by the anaesthetist
administering the spinal anaesthesia. The anaesthetist
in charge was not blinded as this was important to
ensure safety of patients should any complication
arises during the delivery of anaesthesia. Patients
were given Diclofenac suppository 100 mg as long as
the parturient weighed 50 kg or more and Diclofenac
suppository 50 mg if the parturient weighed 50 kg or
less. The weight was measured before delivery during
the preoperative assessment of the vital signs of the
patient.
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Subjects were then transferred to the recovery
room and monitored for an hour. Tablet (t.
Paracetamol 1 g qid and t. Voltaren 50 mg tds were
provided to patients to postoperatively to supplement
ITM as the postoperative analgesia. The use of opioids
was avoided during the first 24 hours of intrathecal
morphine administration. Both patients and the asses-
sors of PONV who are the Acute Pain Service (APS)
team were blinded to the study drugs. Subjects were
monitored for complications of spinal ITM for the first
24 hours.

Assessment was made at 1-h post-surgery, 4 hourly
for the next 12 h and at 24 h after surgery. Episodes of
nausea, retching and vomiting were recorded at each
assessors’ visit. Nausea was described as an unpleasant
sensation related to the urge to vomit. Retching was
defined as an involuntary effort to vomit but without
the expulsion of the gastric contents, while vomiting is
when expulsion of gastric contents occurs.

The requirement of rescue antiemetics at each time
interval was also documented. Rescue antiemetic was
given when a patient developed one or more episodes
of vomiting. IV ondansetron 4 mg is given to group
A while either IV dexamethasone 4 mg or iv ondanse-
tron is given to group B.

Sample size was calculated based our assumption
that the combination of a serotonin receptor antago-
nist with a corticosteroid would be superior than its
monotherapy and thus, the addition of IV dexametha-
sone to granisetron would reduce the incidence of
PONV from 20% to 3.3% [12,13]. Calculation was
made using the PS software implementing
a dichotomous, independent, prospective, 2 propor-
tions testing to compare prevalence with significance
level, 0 = 0.05 and power of 80%. The calculated
sample required for each group is 57, and with the
additional 10% for dropout rate, this study required 63
patients in each group, giving a total of 126 patients.

Data analysis was performed using SPSS version 24
for MAC. The incidences of nausea, retching, vomiting
and the use of rescue antiemetic were analysed using
Chi-Square test. Data are presented as percentage and
a p-value of <0.05 is considered statistically significant.

3. Results

A total of 126 parturients were randomly allocated into
group A and B. Data from 114 patients were analysed
as in both groups of patients, 6 were excluded from
analyses as they were loss to follow-up.

The baseline characteristics between both groups of
subjects were comparable. The mean age, weight,
height and BMI, gravidity and parity and ASA classifica-
tion in group A and group B has a p-value of > 0.05. All
participants had an APFEL score of 3, thus no compar-
ison was computed as this variable was a constant
(Table 1).
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Table 1. Patients’ baseline characteristics.

Mean (SD)
Group A Group B
Granisetron + Granisetron

Variable Dexamethasone (n = 57) (n=157) P-value
Age (years) 31.8 (4.8) 313 (5.3) 0.542
Weight (kg) 70.5 (14.5) 714 (12.4) 0.715
Height (m) 1.54 (0.06) 1.55 (0.06) 0.442
BMI 29.3 (4.97) 29.2 (4.62) 0.827
Gravidity 2.7 (1.4) 3.0(1.9 0.225
Parity 15(1.2) 1.7 (1.5) 0.452
APFEL Score,

n (%)-x-*
1 0 0 -
2 0 0 -
3 57(50) 57(50) -
4 0 0 -
ASA Physical

Status,

n (%)-)e*
| 29 (50.9) 23 (40.4) 0.347
Il 28 (49.1) 34 (59.6)

Independent T-Test

**Chi-square Test

From the analysis, there is no statistically significant
differences on the occurrences of PONV between both
groups at 1, 4, 8 and 12 h postoperatively with
a calculated p-value >0.999. It is observed that the
occurrence of PONV at 1-h postoperatively was similar
between both groups.

At 4-h postoperatively the occurrence of nausea
and retching in group A was slightly more than in
group B (8.8% vs 7%) but the incidence of vomiting
was again similar between both groups (p = 0.999). At
8-h postoperatively, group A recorded a slightly higher
occurrence of retching than group B (3.5% vs 1.8%) but
then again, this is also statistically insignificant
(p = 0.999). There was an incident of retching in
group B, but there was no episode of PONV seen in
patients in group A (1.8% vs 0, p = 0.999).

The use of rescue antiemetic between both groups
were equal at 1, 4, and 8-h post-surgery. No episodes
of vomiting were recorded during the 12-h surgery and
thereafter (Table 2 and Figure 1).

4. Discussion

From this study, it is revealed that there are no signifi-
cant differences in the occurrence of PONV after spinal
anaesthesia supplemented by ITM between parturi-
ents who received the combination of IV granisetron
and dexamethasone to those who received IV granise-
tron alone. Other than an episode of retching in group
B at 12-h postoperatively, there was no further docu-
mented episode of PONV at 12-h post-surgery and
thereafter.

PONV is one of the complex entities in anaesthesia. Its
pathophysiology involves various receptors and afferent
pathways, in which the primary ones are the stimulation
of vagal mucosal pathway of the gastrointestinal system

Table 2. Incidence of PONV at 1, 4, 8, 12 and 24-hour
postoperatively.

Frequency, n (%)

Group A
Granisetron + Group B
Dexamethasone Granisetron X2

Variable (n=157) (n=157) (df)  P-value

Nausea at 2 (3.5) 2 (3.5) 0[1] 0.999
1-hour

Retching at 2 (3.5) 2 (3.5) 011 0.999
1-hour

Vomiting at 2 (3.5) 2 (3.5) 011 0.999
1-hour

Use antiemetic 2 (3.5) 2 (3.5) 0[11 0.999
at 1-hour

Nausea at 5(8.8) 4171 0.121  0.999
4-hour (11

Retching at 3(5.3) 2 (3.5) 0.209 0.999
4-hour (1

Vomiting at 3(5.3) 3(5.3) 011 0.999
4-hour

Use antiemetic 3(5.3) 3 (5.3) 0[11 0.999
at 4-hour

Nausea at 2 (3.5) 2 (3.5) 0[1] 0.999
8-hour

Retching at 2 (3.5) 1(1.8) 0342 0.999

8-hour (1

Vomiting at 3(5.3) 3(5.3) 0[1] 0.999
8-hour

Use antiemetic 3(5.3) 3(5.3) 0[11 0.999
at 8-hour

Nausea at 12- 0 0 - -
hour

Retching at 0 1(1.8) 1.009 0.999
12-hour (1

Vomiting at 0 0 - -
12-hour

Use antiemetic 0 0 - -
at 12-hour

Nausea at 24- 0 0 - -
hour

Retching at 0 0 - -
24-hour

Vomiting at 0 0 - -
24-hour

Use antiemetic 0 0 - -
at 24-hour

*Chi-square test

by paracrine activity, the stimulation of the chemorecep-
tor trigger zone (CTZ) [14], the vestibular system [15], area
postrema of the midbrain [16] and afferent pathways
from the cerebral cortex. Inhibition of any of these path-
ways would prevent transmission of impulses to the
nucleus tracts solitarius (NTS), thus avoiding emesis.

In this study, all parturients had an APFEL score
of 3 meaning that they were high risk in developing
PONV. Despite this, those who received IV granise-
tron alone had comparable incidences of PONV to
those received both IV granisetron and
dexamethasone.

This finding could partly be explained by the phar-
macology of granisetron. Granisetron is a potent and
selective serotonin receptor antagonist acting on the
5-HT; receptor. The antiemetic effect is through the
blockade of the vagal efferent nerves in the gut which
in turn inhibits the visceral afferent stimulation of the
vomiting center. As it causes irreversible blockade of
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Figure 1. Incidence of PONV between Group A and Group B.

the 5-HT; receptors when administered as a single
dose for the provision of PONV, its duration of action
is prolonged and effective up to 24 hours [17].

Secondly, this result may be explained by the struc-
ture and methodology of this study which included
careful subject selection, a homogenous study popula-
tion and a meticulous methodology. By controlling the
above parameters, we were allowed to control our
confounding factors that may attribute to the occur-
rence of PONV. The causes of PONV are multiple. It can
be influenced by factors related to the patients,
anesthesia, and surgery. Females, non-smoker with
history of PONV or motion sickness are considered
those bearing high risks for the development of
PONV [9,18]. Anesthetic-related factors include the
use of nitrous oxide, inhalational agents, perioperative
opioids, hypotensive episodes [19] and protracted sur-
gery [20]. The use of spinal anesthesia in this study
negates the effects of general anesthesia that would
include the use of inhalation agents and nitrous oxide.

Patients enrolled were parturients aged between 18
and 45 years of either ASA | or ASA Il. Patients who
were classified as ASA Il or IV including those with
cardiac or chronic lung diseases were not recruited.
The selection of these cohort of parturients would
allow us to reduce the possibility of hemodynamic
instabilities under spinal anaesthesia. Furthermore,
subjects were co-loaded with crystalloids as preopera-
tive corrections of intravascular volume deficits attenu-
ates both hypotension and PONV. In addition, the dose
for spinal anesthesia administration is controlled. In
this study, we adopted the height-based dose of
heavy bupivacaine 0.5% for spinal anesthesia to pro-
vide sufficient anesthesia at the same time without
giving rise to significant hypotension.

We do acknowledge the limitation in terms of accu-
rate comparison in terms of rescue antiemetics proto-
cols received by parturient. Group A received IV
Dexamethasone 4 mg and IV Granisetron 1 mg intrao-
peratively as opposed to Group B that received only IV
Granisetron 1 mg intraoperatively. Hence, in Group
B the rescue protocol differed to include an option of
either IV Dexamethasone or IV Ondansetron. Although
less than ideal, there may be bias in terms of group
blindness and accurate comparison.

Dosage of Granisetron that is used in this study is
a IV Granisetron 1 mg bolus dose. This is the recom-
mended by the Ministry of Health Malaysia drug for-
mulary for prevention of postoperative nausea
vomiting [21]. Hence, it is used as we are running
a clinical trial of parturients and safety is of our utmost
concern.

The results of our study were found to be similar to
several published studies. In 2013, Ryu et al [22] com-
pared the incidence of PONV in 72 patients who under-
went laparoscopic surgeries. They revealed that the
incidence of PONV was comparable in those received
ramosetron alone to those receiving ramosetron and
dexamethasone. Likewise, in 2016 a meta-analysis of
published randomised controlled trials showed that
the combination of either ramosetron or granisetron
to dexamethasone was none superior than the 5-HTs
antagonist alone [23] in the attenuation of PONV
episodes.

In addition, several interventions pertaining to par-
turients drew similar conclusions. Demirhan and col-
leagues in 2013 concluded that the combination of
ondansetron and dexamethasone does not seem to
increase the antiemetic efficacy in a study involving
86 parturients [24]. Another study assessing the
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efficacy of a combination therapy of 5-HT; receptor
antagonist and dexamethasone to a 5-HTs antagonist
monotherapy in preventing PONV was conducted by
Swaro et al [25]. They compared palonosetron and
dexamethasone to palonosetron alone in parturients
undergoing Caesarean deliveries and concluded that
the combination of palonosetron and dexamethasone
proved no better than palonosetron alone
(p = 0.29) [25].

From this study, we could safely conclude that the
combination of granisetron and dexamethasone is
comparable to granisetron monotherapy in the pre-
vention of PONV and with the evidence at present, it is
sufficient to say that granisetron may be administered
alone without the addition of dexamethasone when
being used as PONV prophylaxis.

This is profoundly captivating and clinically signifi-
cant. Firstly, the unnecessary exposure of dexametha-
sone to the patients could be completely avoided. The
role of dexamethasone in clinical practice is estab-
lished owing to its potent glucocorticoid activity. It is
cheap and readily available. Dexamethasone is used
across multiple medical discipline ranging from the
treatment of acute and emergency conditions of bron-
chial asthma and anaphylaxis to treating the chronic
conditions of rheumatoid arthritis. It is also being
administered to accelerate lung maturation in fetuses
in women at risk of premature labour. Whilst the side-
effect of dexamethasone is related to its long-term
application, the safety on its single-dose perioperative
usage is not without concern. The administration of
dexamethasone was associated with raised glucose
level in both non-diabetic and diabetics [26-28]
despite being given as a single intravenous dose.
Others found its association with delayed wound heal-
ing and possible postoperative infection [29,30].

Any intervention toward the parturient could indir-
ectly affect the fetus. The submission of intravenous
dexamethasone to fetuses in mid-late pregnancy may
lead to intrauterine-growth restriction [31] and neona-
tal hypoglycaemia [32] although these are seen with
repeated doses. Whilst the benefits of dexamethasone
are obvious, the nonessential administration of this
drug should be avoided to negate any possible side
effects to both the patients and fetuses.

More areas are remained to be explored with
regards to this study. Firstly, whilst this study suggests
that granisetron monotherapy is comparable to the
combination therapy of granisetron and dexametha-
sone for PONV prevention in parturients, one question
remains. Can this result translate with the use of other
5-HT; antagonist? As far, sparse and conflicting evi-
dence from the literature were seen as earlier studies
and recommendations supported the use of the com-
bination therapy [7]. However, one metanalysis of RCTs
conducted by Awad and colleagues in 2016 [23]
revealed that 5-HT; antagonist monotherapy with

either granisetron and ramosetron were comparable
to their combination therapy with dexamethasone but
this result were not seen with other 5-HT3 antagonists.

Furthermore, with dexamethasone may be dispen-
sable from the combination therapy, studies should be
conducted to assess the cost-effectiveness of using
granisetron as single antiemetic to prevent PONV. If it
is found to be beneficial, this could lift a part of the
economic burden to low and middle resourced
countries.

5. Conclusion

The combination of intravenous granisetron and dex-
amethasone is non-superior than intravenous granise-
tron alone, thus the use of granisetron is comparable
to the combination of granisetron and dexamethasone
on diminishing the occurrence of PONV in parturients
receiving ITM for Caesarean deliveries.
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