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INTRODUCTION

Post-operative nausea and vomiting (PONV) is one of 
the most troublesome complications which results 
in patient dissatisfaction and delays discharge from 
the surgical facility.[1] The incidence of PONV after 
regional anaesthesia (RA) is around 19%–22%, 
whereas after general anaesthesia (GA) it is as high 
as 76%.[2] Although the incidence is less after RA, it 
can still result in distress for patients and requires 
intervention.

Manipulation of bowel and stimulation of cervix 
and uterus play a role in causing PONV after 
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gynaecological surgeries.[3] Several anti-emetics of 
different pharmacological classes are being used, either 
alone or in combination for the prevention of PONV. 
Five-hydroxytryptamine receptor antagonists (5-HT3) 
are considered as the first-line drugs because of their 
effectiveness in preventing PONV with minimal 
adverse effects.

Palonosetron is a newer 5-HT3 antagonist which has 
been approved by the United States Food and Drug 
Administration (US FDA) for prevention of PONV in 
2008.[4] It has a high receptor binding affinity and its 
longer half-life prevents PONV for up to 48 h after 
surgery. Dexamethasone is known to prevent PONV 
and is found to be more effective in combination with 
a 5-HT3 receptor antagonist.[5] Studies have shown 
ramosetron and dexamethasone combination to be 
more effective in preventing PONV than ramosetron 
alone.

There are not many studies where palonosetron has 
been compared with this combination therapy.

Hence, this randomised double-blind study was 
designed to compare the effects of palonosetron with 
a combination of ramosetron and dexamethasone in 
patients operated for gynaecological surgeries under 
spinal anaesthesia (SA). The primary outcome was to 
compare the incidence of PONV, and the secondary 
outcome was to know the number of complete 
responders, nausea severity score and adverse effects 
of the drugs studied.

METHODS

After obtaining Ethical Committee approval and 
written informed consent from patients, 60 women 
aged 18–60 years, weighing 40–70 kg, belonging to the 
American Society of Anesthesiologists (ASA) physical 
Status I or II posted for gynaecological surgeries 
under SA were included in the study. Patients 
having contraindications for SA, surgery lasting 
for >2 h, known allergy to study drugs, those with 
gastrointestinal disease, history of motion sickness, 
pregnant and lactating mothers and those who had 
taken anti-emetic medications within last 24 h were 
excluded. All the patients who were included in the 
study had risk factors for PONV like female gender, 
non-smokers and being treated with tramadol 
post-operatively for pain relief. They were randomly 
divided into two groups of thirty each, Group RD 
and Group P using computer-generated random list. 

Group RD received 8 mg of dexamethasone, and 0.3 mg 
of ramosetron IV (total of 4ml) and Group P received 
0.075 mg of Palonosetron IV (diluted to a total of 4 ml 
with normal saline) before subarachnoid block. In the 
operating room, 18 g iv cannula was secured on the 
non-dominant hand, and ringer lactate was infused at 
a rate of 10 ml/kg. Monitors were attached and baseline 
oxygen saturation (SPO2), electrocardiogram (ECG), 
heart rate (HR) and non-invasive blood pressure (NIBP) 
were recorded. The study drugs were prepared by 
the anaesthesiologist who was involved with the 
randomisation of patients and was not involved further 
with the study. Thus, the observer and the patients 
were kept blinded to the study drugs. Taking all 
aseptic precautions lumbar puncture was performed 
at L2–3 or L3–4 intervertebral space, with a 25-gauge 
Quincke spinal needle in the left lateral position using 
midline approach. After free flow of cerebrospinal 
fluid, 15 mg (3 ml) of hyperbaric bupivacaine 0.5% 
was administered intrathecally, at the rate of 0.2 ml/s 
and the patients were turned immediately to supine 
position. Surgery was allowed to start after achieving 
block height of T8 dermatome. Intraoperatively, 
continuous ECG, HR, NIBP and SPO2 were monitored. 
A decrease of mean arterial pressure >20% from the 
pre-operative value or <90 mm Hg systolic blood 
pressure was regarded as hypotension. A decrease 
in HR <50 beats/min was regarded as bradycardia. 
Hypotension was treated with IV fluids, and 
mephentermine 6 mg IV and bradycardia was treated 
with atropine 0.6 mg IV. All the patients were evaluated 
for nausea and vomiting intraoperatively every 15 min 
till the end of surgery and postoperatively at 2, 6, 12 
and 24 h after surgery, taking the time the patient 
was shifted to the post-operative ward as T0. Nausea 
was defined as subjectively unpleasant sensation 
associated with the urge to vomit. Retching was 
defined as the laboured, spastic, rhythmic contraction 
of the respiratory muscles without the expulsion of 
gastric contents. Vomiting was defined as the forceful 
expulsion of gastric contents. The severity of nausea 
was assessed using verbal rating scale as: 0 = none, 
1 = mild, 2 = moderate and 3 = severe. Complete 
response was defined as the absence of nausea, 
retching, vomiting and no requirement of rescue anti-
emetic. Ondansetron 4 mg iv was given as a rescue 
anti-emetic when there was moderate to severe nausea 
or vomiting. As a protocol, pain was treated for all 
patients in post-operative period using tramadol 100 mg 
iv. The sample size was calculated from the previous 
study which found complete response to be 83.33% 
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for palonosetron group and taking 95% confidence 
interval and allowable error as 20%; it was determined 
to be twenty in each group.[6] Considering the number 
of dropouts, we decided to enrol thirty patients in 
each group. IBM SPSS statistical software package 
for windows (version 17 Illinois, Chicago, USA) was 
employed for statistical analysis. Independent sample 
t-test was employed for comparing variables with 
normal distribution and categorical data analysed 
by Chi-square test. The P < 0.05 was considered 
statistically significant.

RESULTS

Sixty patients, who were included, successfully 
completed the study. Both groups were comparable with 
respect to age, weight, ASA status, type and duration 
of surgery [Table 1]. Intraoperative hypotension was 
seen in 11 (36.66%) patients in Group RD when 
compared to 9 (30.0%) patients in Group P which was 
statistically insignificant (P = 0.543) [Table 1].

The number of complete responders during the 
intraoperative period was 24 (80.00%) in Group RD 
compared to 23 (76.66%) in Group P which was 
comparable (P = 0.316) [Table 2]. The number of 
patients having nausea during intraoperative period 
was 6 (20.00%) in Group RD when compared to 
7 (23.34%) in Group P. The difference was found to 
be non-significant. None had retching, vomiting or 
received rescue anti-emetics during the intraoperative 
period [Table 2].

The overall incidence of PONV during 24 h 
post-operative period was noted to be 9 (30.00%) in 
Group RD and 18 (60.00%) in Group P. This difference 
was found to be statistically significant (P = 0.0195). 
The number of complete responders during 0–2 h and 
2–6 h in Group RD was 23 (76.60%) and 25 (83.3%) 
respectively whereas in Group P it was 14 (46.66%) 
and 17 (56.66%), respectively. This difference was 
found to be statistically significant (P = 0.016 and 
P = 0.024). The incidence of post-operative nausea in 
Group RD was 6 (20.0%) and 5 (16.6%) respectively 
whereas in Group P it was 14 (46.6%) and 12 (40.4%) 
respectively, during 0–2 h and 2–6 h. This difference 
was found to be statistically significant (P = 0.045 
and P = 0.04, respectively) [Table 3 and Figure 1]. The 
number of complete responders and post-operative 
nausea during 6–12 h and 12–24 h interval was not 
significant. The number of patients developing 
post-operative vomiting and retching, and the number 

of patients requiring rescue anti-emetics was also not 
significant during 0–24 h period [Table 3 and Figure 1].

Nausea severity score was comparable in both 
the groups during intra and post-operative 
period [Figure 2]. Both the groups of patients had 
adverse effects such as headache and dizziness, but 
the incidence was statistically not significant [Table 4].

DISCUSSION

This present randomised double-blind study showed 
that the combination therapy of ramosetron and 
dexamethasone is more efficient than palonosetron 
monotherapy in preventing early PONV in patients 
undergoing gynaecological surgeries under SA. RA is 
associated with lower incidence of PONV than GA, 
and it is reported to be around 19%–22%.[6] Our study 
demonstrated the incidence to be much higher, i.e., as 
high as 45% which can be attributed to many risk 
factors in our patients such as female gender, young 
age (<50 years), non-smoking status, post-operative 
use of opioids, gynaecological surgery and duration 

Table 1: Demographic data
Characteristics Group RD 

(n=30)
Group P 
(n=30)

P

Age (years) 48.23±9.95 46.90±8.99 0.58
Weight (kg) 55.30±8.28 59.10±10.33 0.12
Duration of surgery (min) 74.30±13.32 68.60±12.24 0.08
ASA status (I/II) 21/30 20/30 0.78
Type of surgery
TAH 18/30 22/30 0.53
VH 10/30 7/30
Others 2/30 1/30
Intraoperative hypotension 11/30 9/30 0.583
Intraoperative bradycardia 2/30 0 ‑
P<0.05 – significant. Values expressed as mean±SD. ASA – American Society 
of Anesthesiologists; n – Number of patients; SD – Standard deviation; 
TAH – Total abdominal hysterectomy; VH – Vaginal hysterectomy

Table 2: Incidence of intraoperative nausea, vomiting, 
Number of complete responders and use of rescue 

anti‑emetics
Intraoperative time period Group 

RD (n=30)
Group P 
(n=30)

P

Nausea, n (%)
Mild 6 (20.00) 7 (23.34) 0.754
Moderate 0 0
Severe 0 0
None 23 (76.66) 24 (80.00)
Vomiting, n 0 0 ‑
Retching, n 0 0 
Patients needing Rescue 
anti‑emetics, n

0 0

Complete responders, n (%) 24 (80.00) 23 (76.66) 0.316
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of surgery lasting >30 min. All sixty patients who 
participated in our study had Apfel simple risk score 
of three which can increase the incidence of PONV to 
60%.[7,8]

For prevention of PONV in high-risk patients, the 
recent consensus guidelines have suggested the use 
of either single effective anti-emetic drug or else 

combination of two drugs belonging to different 
groups.[6] Since our group of patients had a higher risk 
score, we decided to use palonosetron monotherapy 
in one group and compare it with routinely used 
combination of ramosetron and dexamethasone in our 
institution to prevent PONV.

We decided to use palonosetron monotherapy in our 
study, as a study has shown that palonosetron alone 
was effective in reducing the incidence of PONV than 
when used in combination with dexamethasone,[9]. 
According to the previous studies, a dose of 0.075 mg 
palonosetron given at the beginning of surgery was 
effective in reducing PONV[10,11] which has also been 
approved by FDA. Onset of action of palonosetron takes 
30 min and so we decided to administer 0.075 mg of 
palonosetron, which was given at the start of surgery 
before placement of subarachnoid block.[12]

Ramosetron is a selective 5-HT3 receptor antagonist 
that exhibits significantly greater binding affinity 
for 5-HT3 receptors and a slower dissociation rate, 
resulting in more potent and longer action.[13] Seeing the 
multifactorial aetiologies combination therapy has been 
suggested by the recent consensus guidelines.[6] The 
most commonly used combination is of 5-HT3 receptor 
antagonists with dexamethasone or droperidol. Several 
studies have demonstrated that combination therapy 
of ramosetron and dexamethasone to be effective in 
reducing the incidence of PONV than ramosetron 
or dexamethasone alone.[14-16] This combination is 
regularly used in our institution to prevent PONV.

According to studies, dose of 0.3 mg of ramosetron 
given at the end of surgery and 8 mg dexamethasone 

Figure 1: Incidence of post-operative nausea and vomiting, complete responders and use of rescue anti-emetics (original)

Table 3: Incidence of post‑operative nausea and vomiting, 
Number of complete responders and use of rescue 

anti‑emetics
Post‑operative time period Group 

RD (n=30)
Group P 
(n=30)

P

0‑2 h, n (%)
Nausea 6 (20.0) 14 (46.6) 0.032*
Vomiting 2 (6.6) 4 (13.3) 0.389
Retching 2 (6.6) 1 (3.3) ‑
Rescue anti‑emetic 4 (13.3) 8 (26.6) 0.197
Complete responders 23 (76.6) 14 (46.6) 0.016*

2‑6 h, n (%)
Nausea 5 (16.6) 12 (40.0) 0.044*
Vomiting 1 (3.3) 5 (16.6) ‑
Retching 1 (3.3) 5 (16.6) ‑
Rescue anti‑emetic 3 (10.0) 7 (23.3) 0.166
Complete responders 25 (83.3) 17 (56.6) 0.024*

6‑12 h, n (%)
Nausea 5 (16.6) 4 (13.3) ‑
Vomiting 1 (3.3) 0 (3.3) ‑
Retching 1 (3.3) 1 (3.3) ‑
Rescue anti‑emetic 3 (10.0) 0 ‑
Complete responders 25 (83.3) 26 (86.6) 0.717

12‑24 h, n (%)
Nausea 2 (6.6) 0 ‑
Vomiting 0 0 ‑
Retching 1 (3.3) 0 ‑
Rescue anti‑emetic 0 0 ‑
Complete responders 28 (93.3) 30 (100) 0.1504

P<0.05 – significant. Values expressed as numbers (%). n – Number of patients
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given at the beginning of surgery was effective in 
reducing PONV in patients undergoing surgeries under 
GA.[6,14,16] Ramosetron has shown to be effective in 
reducing chemotherapy-induced nausea and vomiting 
when given 30 min before initiation of chemotherapy 
while dexamethasone has a slower onset of action and 
it takes nearly 2 h for its anti-emetic effect.[17,18] Since 
our study was on patients undergoing surgeries under 
RA, we decided to administer both the drugs before 
placement of subarachnoid block.

Our study showed that complete responders were more 
in ramosetron and dexamethasone combination than in 
palonosetron group. Ramosetron and dexamethasone 
in combination reduced the incidence of PONV, pain 
and shivering in female patients undergoing thyroid 
surgery.[19] The combination of granisetron and 
dexamethasone reduced the incidence of PONV.[20] 
Similar results were demonstrated in our study as 
well. This shows that the combination therapy of 
5-HT3 antagonists with dexamethasone works better 
than monotherapy.

When different doses of palonosetron were compared 
with placebo, it has shown that the complete response 
in 0-2 h and 2-6 h in palonosetron (0.075 mg) group was 

45% and 56% respectively which compares with our 
study. But that incidence was lesser when compared 
to ramosetron and dexamethasone combination in our 
study which was 76.6% and 83.3% during 0-2 h and 
2-6 h respectively.[10,11] Our study demonstrated that 
the incidence of nausea was higher in palonosetron 
group than in the combination of ramosetron and 
dexamethasone group. This shows that palonosetron, 
a 5-HT3 antagonist has poor control on nausea like the 
older generation 5-HT3 antagonists.[6] Adverse effects 
like headache and dizziness were comparable in both 
groups in our study.

The limitations of the present study were that the 
sample size was small and palonosetron was not 
combined with dexamethasone. Further research is 
needed to know the efficacy of palonosetron when 
combined with dexamethasone in prevention of PONV.

CONCLUSION

The combination therapy of ramosetron and 
dexamethasone is more effective in reducing the 
incidence of PONV than palonosetron alone in patients 
undergoing gynaecological surgeries under SA.
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Figure 2: Nausea severity score: The distribution of nausea severity by a four-point verbal rating scale (none, mild, moderate, severe) during 
intraoperative and post-operative period

Table 4: Incidence of adverse events
Adverse events Group RD (n=30) Group P (n=30) P
Headache, n (%) 3 (10.0) 2 (6.6) 0.6404
Dizziness, n (%) 6 (20.0) 5 (16.6) 0.7386
Drowsiness, n (%) 0 2 (6.6) ‑
Rash, n (%) 0 0 ‑
P<0.05 ‑ significant. Values expressed as numbers (%). n – Number of patients
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