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Intravenous Ondansetron versus
Palonosetron for Prevention of Post-
Operative Nausea-Vomiting in Middle Ear
Surgery under General Anaesthesia

Abstract

Introduction: Postoperative nausea and vomiting (PONV) is the most common
(25-30%) unpleasant and exhausting complication that causes delayed recovery,
prolonged hospital admission and increased treatment cost. The incidence of
PONV is up to 80% in middle ear surgeries under general anesthesia. The aim of this
study was to evaluate the efficacy of intravenous Ondansetron and Palonosetron
in the prevention of PONV in middle ear surgeries under general anesthesia.

Method: Total 100 young patients who underwent middle ear surgery under
general anesthesia who received i.v. either Ondansetron 8.0 mg or Palonosetron
0.075 mg before induction were taken and divided into two groups (n=40) Group O
& Group P, respectively. Data of 80 patients were analysed Incidence of complete
response to the drug, post-operative nausea, and vomiting, mean PONV score, use
of rescue medication and adverse effects were assessed at the intervals of first 4
h, 4-12 h, 12-24 h and 24-72 h postoperatively. Intravenous metoclopramide was
used as the rescue antiemetic.

Results: In initial 4 h, complete response to the drugs, incidences of nausea,
vomiting, use of rescue medication and adverse events were found insignificant
(p>0.05). These parameters were found higher in group O in later time intervals.

Conclusion: Ondansetron and Palonosetron both are equally effective in the
prevention of PONV in initial period but Palonosetron has added effectiveness in
the late postoperative period.
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Postoperative nausea and vomiting (PONV) is the most common
unpleasant complication that may occur after surgery. The
incidence of PONV is estimated as 25% to 30% in patients
undergoing surgeries that further increases up to 80% in
middle ear surgeries. PONV can lead to physical complications
like sweating, tachycardia, oesophageal rupture, wound
dehiscence & electrolyte imbalance, surgical complications
like disruption of vascular anastomosis, surgical site bleed and
increased intracranial pressure and anaesthetic complications

like aspiration pneumonitis and discomfort in recovery. There
are various risk factors for PONV such as patient related (female,
history of motion sickness and acid peptic disease and non-
smoking status), anesthesia-related (use of volatile anaesthetics,
opioids, Nitrous oxide) and surgery related (type and duration of
surgery). So, there has been a constant quest for the agent which
reduces PONV with minimal side effects [1].

Selective 5-hydroxytryptamine type 3 (5-HT3) receptor
antagonists are first-line drugs for the prevention of PONV
because of better efficacy with favourable side effects as
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compared to previously used anti-emetics like butyrophenone,
antihistaminic and dopamine receptor antagonist. Ondansetron,
the first-generation serotonin antagonist is more effective and
devoid of extrapyramidal symptoms or sedation. Palonosetron,
the second-generation serotonin antagonist shows a unique
mechanism of allosterically binding to its receptor, was initially
approved for prophylaxis of chemotherapy-induced nausea and
vomiting. It is more potent with persistent effects up to 40 h [2,3].

This study was conducted to assess the efficacy of intravenous
Palonosetron and Ondansetron in terms of incidence and
severity of PONV. The endpoints for evaluations were the rate of
complete response to the drug, episodes of nausea and vomiting
and need for rescue medication.

Materials and Method

This prospective observational study was conducted from January
2016 to July 2017 after approval from the Institutional Ethics
Committee. Total 100 patients aged 18-50 years of ASA grade I-Il,
who underwent middle ear surgery under general anaesthesia
and received either Ondansetron 8.0 mg or Palonosetron 0.075
mg intravenously at the time of induction were included in the
study, out of which 80 patients were divided into two groups
during data analysis into Group O (received i.v. Ondansetron
8.0 mg) and Group P (received i.v. Palonosetron 0.075 mg)
with 40 patients in each group. Patients with the acid peptic
disease, hepatic dysfunction, motion sickness, allergy, who used
any antiemetic drug within 24 h before surgery, pregnant and
lactating mothers, smokers, patients with prolonged QT interval
syndrome and taking antiarrhythmic drugs treatment were
excluded from the study.

After thorough pre-anaesthetic check-up and written informed
consent, patients were shifted to operation theatre and
baseline vitals (ECG, non-invasive blood pressure, heart rate
and Sp0,) were recorded using Philips MP30 multipara monitor.
Intravenous line was established and Ringer lactate was started.
All the patients were premedicated with Ranitidine 50 mg,
Glycopyrrolate 0.2 mg, Pentazocine 0.5 mg/kg and Midazolam
1.0 mg along with either Ondansetron 8.0 mg or Palonosetron
0.075 mg (diluted up to 4 ml with normal saline) intravenously
30 s prior to induction. After preoxygenation with 100% for 3 min
induction of general anaesthesia was done using i.v. Thiopentone
5-7 mg/kg, Succinylcholine 1.5 mg/kg was injected to facilitate
endotracheal intubation. Intubation was done with proper
sized cuffed oral endotracheal tube (8.0-8.5 mm ID for adult
male and 7.0-7.5 mm ID for adult female) and adequate depth
of anaesthesia was maintained with N,0:0, (2:1), Isoflurane
(0.4-1.5%), i.v. Atracurium (0.25 mg/kg bolus followed by 0.1
mg/kg in incremental doses) along with controlled ventilation
(tidal volume of 8.0 ml/kg, respiratory rate 12/min to maintain
end-tidal carbon dioxide (EtCO,) to 35-45 mm Hg). Heart rate
and mean arterial blood pressure were maintained within 20%
of baseline parameters. At the end of surgery, the residual
effect of neuromuscular blocking agent was reversed with /.v.
Neostigmine 0.05 mg/kg, i.v. Glycopyrrolate 0.01 mg/kg and
patient extubated following thorough oral suction in fully awake
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condition. Intraoperatively all the hemodynamic parameters (PR,
SBP, DBP, MAP and SpOz) were monitored at every 5 min intervals
up to 30 min followed by every 15 min till the end of procedure
and every hour till 4 h and then at the intervals of 12 h, 24 h
and 72 h postoperatively. The evaluation of nausea and vomiting
was done as per the PONV score as 0=no nausea or vomiting,
no rescue medication; 1=nausea; 2=vomiting once; 3=vomiting
more than once [1]. Any adverse effects (headache, drowsiness,
dizziness, constipation) were recorded every hour till 4 h and
then at the intervals of 12 h, 24 h and 72 h. IM Diclofenac 75 mg,
8 hourly was used for postoperative analgesia. Metoclopramide
was used intravenously as rescue antiemetic drug for PONV score
> 2 or on patient demands. All the patients were kept nil oral for
up to 6 h after surgery and liquid diet was allowed for next 24 h
thereafter. Meanwhile, Ringer lactate was used as maintenance
fluid.

Complete response to the drug (no complaint of any nausea
or vomiting) was the primary outcome of the study. Secondary
outcomes were the incidence of nausea and vomiting, PONV
score, use of rescue medication and side effects.

Statistical analysis

For the purpose of power analysis, we used the study of Singh et
al. [1]. The Sample size was calculated by using the mean values
from the above-mentioned study and using the formula:

n=(Z,,+2,)2*(p1(1-p1)+p2(1-p2))/(p1-p2)2
where Z

o2 is the critical value of the Normal distribution at o/2
(e.g. for a confidence level of 90%, a is 0.05 and the critical value
is 1.65), Z,is the critical value of the Normal distribution at 8 (e.g.
for a power of 80%, B is 0.2 and the critical value is 0.84) and p1
and p2 are the expected sample proportions of the two groups.
From the formula above we have calculated the sample size to be
40 samples in each group with a total of 80 patients.

Statistical analysis was conducted with SPSS version 13.0 for
Windows statistical package using unpaired student’s t-test.
A p-value <0.05 was considered as statistically significant and
<0.001 was considered as highly significant.

Results

Both the groups were statistically comparable demographically,
i.e., mean age of patients, sex distribution, the weight of patients
and for the mean duration of surgery (Table 1).

Complete response to drugs was statistically comparable during
initial 4 h (p=0.128) in both the groups, but significantly higher in
group P during the 4-12 h interval (p=0.00095), 12-24 h interval
(p=0.00124) and 24-72 h interval (p=0.0035) as compared to
group O (Table 2).

The incidence of nausea, mean PONV score and need for rescue
medication were comparable during initial 4 h (p>0.05) while the
incidence of vomiting was comparable during initial 4 h (p=0.555)
as well as during 4 h-12 h interval (p=0.1645) between both the
groups. All the outcomes were found significantly higher in Group
O as compared to Group P (Table 3).
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Headache & dizziness were reported in both the groups,
constipation, and drowsiness were reported only in Group O
and were statistically comparable (p>0.05). All the side effects
reported were of mild severity and required no special treatment
(Table 4).

Discussion

Post-operative nausea and vomiting (PONV) are second most
common and disastrous complication following surgery after
post-operative pain but usually not paid attention properly. PONV
may prolong hospital stay and lead to many serious physical,
surgical and anaesthetic complications, such as aspiration of
gastric contents, suture dehiscence, oesophageal rupture,
subcutaneous emphysema or pneumothorax.

There were many confounding factors in for PONV such as female
gender, non-smoker status, history of PONV or motion sickness,
use of perioperative opioids, use of volatile anaesthetics,
duration of surgery, duration of anaesthesia and type of surgery
that would affect the outcome. In our study, demographic profile
of the patients including age, sex distribution, mean weight of
patients and mean duration of surgery were comparable in both
the groups (Table 1).

Various 5-HT3 antagonists have been used to prevent PONV.
Ondansetron inhibits emetic symptoms by binding with the 5-HT3
receptor located in the central chemoreceptor trigger zone and
the gastrointestinal tracts and it is constantly in use for prevention
and treatment of PONV. Paventi et al. [4] found that single dose
Ondansetron 8mg is more effective than 4.0 mg in the prevention
of PONV. Palonosetron has higher affinity with 5-HT3 receptors,
which ultimately leads to greater potency and longer duration of
action in comparison with standard 5-HT3 antagonists. Kovac et
al. [5] compared different doses of Palonosetron 0.025 mg, 0.05
mg and 0.075 mg and found that 0.075 mg dose was statistically
during the first 24 h for prophylaxis of PONV. Palonosetron 0.075
mg was also approved by FDA. So, Intravenous Ondansetron 8.0
mg & Palonosetron 0.075 mg was used in our study.

Complete response, the primary outcome of our study was
comparable during the initial 4 h period (p>0.05) but after that
patients in Palonosetron group showed significantly higher rates

Table 1 Demographic profile of patients.

Group O Group P p value
Age (years) (mean + SD) 41+11.3 43+11.2  0.4005
Sex (M:F) 21:19 23:17 .
Weight (kg) (mean % SD) 5245+7.75 53.1+8.11 0.715
Desicnleieres i) 100.75 + 15.0 102.25 + 13.81 0.643
(mean £ SD)
Table 2 Complete response to drugs.
Time interval (h) GroupOn (%) Group P n (%) p Value
0-4 31 (77.5%) 36 (90%) 0.128
4-12 23 (57.5%) 36 (90%) 0.00095
12-24 18 (45%) 32 (80%) 0.00124
24-72 16 (40%) 32 (80%) 0.0035
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Table 3 Incidence of PONV, mean PONV score, need for rescue antiemetic
and adverse effects.

Time Group O Group P p value
0-4 h
Nausea 17.50% 7.50% 0.177
Vomiting 5% 2.50% 0.555
Mean PONV 0.275+0.547 | 0.125 +0.399 0.165
Rescue antiemetic 15% 5% 0.136
4-12 h
Nausea 32.50% 7.50% 0.005
Vomiting 10% 2.50% 0.164
Mean PONV 0.55+0.669  0.125+0.399 0.0009
Rescue antiemetic 20% 0% 0.022
12-24 h
Nausea 40% 17.50% 0.026
Vomiting 15% 2.50% 0.047
Mean PONV 0.775+£0.697 0.225 £ 0.480 0.001
Rescue antiemetic 20% 5% 0.042
24-72 h
Nausea 50% 20% 0.0049
Vomiting 12.50% 0% 0.021
Mean PONV 0.775 £ 0.679 0.325+0.6 0.0066
Rescue antiemetic 5% 0% 0.152
Table 4 Adverse effects.

Adverse effects Group O Group P p value
Headache 20% 7.50% 0.105
Dizziness 20% 5% 0.395

Constipation 5% 0% 0.152
Drowsiness 5% 0% 0.152

of complete response (p<0.05). The incidence of postoperative
nausea, mean PONV score and need for rescue antiemetic were
comparable between both the groups during initial 4 h (p>0.05)
but the incidence of vomiting was comparable during initial 4 h
as well as during 4-12 h. The incidence of postoperative nausea
was significantly higher in Ondansetron group after 4 h up to 72
h as compared to Palonosetron group (p<0.05). The incidence of
vomiting was higher in Ondansetron group during 12-24 h and
24-72 h interval. Mean PONV score was significantly higher in
Ondansetron group after initial 4 h up to 72 h. Need for rescue
antiemetic was significantly higher in Ondansetron group
after initial 4hr up to 24 h but it was again comparable during
the 24 h-72 h interval. This could be due to shorter half-life of
Ondansetron (t1/2=3.5 h) as compared to Palonosetron (t1/2=40
h) and earlier weaning of antiemetic effect of i.v. Ondansetron
which lasts for 4-8 h. We reported adverse effects like headache,
constipation, drowsiness and dizziness in our study but these
adverse effects were non-significant between both the groups,
mild and required no any special treatment. Results of our study
are comparable with the results found in the studies of Singh et
al. [1], Chakravarty and Raghuwanshi [6], Shadangi et al. [7], Abd
El-Hamid et al. [8] and Bhalla et al. [9]. Park and Cho [10] found a
higher incidence of postoperative nausea in Ondansetron group
and slightly higher incidence of vomiting in Palonosetron group
during the initial 4 h postoperative period. They explained that
Ondansetron has a more antiemetic effect than anti-nausea
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effect and use of IV Fentanyl for post-operative pain might be the
cause for a higher incidence of PONV. Gupta et al. [11] and Laha
et al. [12] reported higher incidence of postoperative nausea
and high mean PONV score in Ondansetron group that could
be because they had used a lower dosage of Ondansetron 4.0
mg. Moon et al. [13] found a higher incidence of postoperative
vomiting in Ondansetron group as compared to Palonosetron
group during an early postoperative period that could be due
to the inclusion of only females only in their study and used iv
opioids for postoperative analgesia. Kim et al. [14] used IV PCA
including fentanyl for postoperative pain in their study for both
the groups but they added additional Ondansetron 8mg in IV
PCA in Ondansetron group and found the comparable incidence
of nausea and no significant differences in the requirement of
rescue antiemetic drug in both the groups during all intervals up
to 72 h.

There were several limitations to our study. The efficacy of
Palonosetron and Ondansetron were compared based on
the known optimal doses. Some degree of subjective error is
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