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Abstract---Post-operative nausea and vomiting(PONV) is one of the 

common complications in patients undergoing laparoscopic surgeries 
under general anaesthesia. This study compares efficacy of 

prophylactic palonosetron and ondansetron in the prevention of 

PONV. After obtaining the approval of institutional ethical committee, 
a prospective randomised study was conducted on 60 patients belonging 

to American Society of Anaesthesiologists Grade I and II, patients of 

either sex, aged between 18 to 60 years, fulfilling the inclusion criteria 
were divided into two groups receiving inj. ondansetron 8 milligrams 
i.v. or inj. palonosetron 75 micrograms i.v. Incidence of PONV and 

need of rescue antiemetic was recorded post operatively. Data were 

evaluated statistically using Graph Pad Prism computer software 
version 6.04.It was found that inj. palonosetron 75mcg i.v. was more 

efficient in the prevention of PONV and required lesser rescue 
antiemetic when compared inj. ondansetron 8mg i.v. At conclusion of 
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the study it was found that the prophylactic usage of inj. palonosetron 
75 mcg i.v. is more effective than inj. ondansetron 8mg i.v. in the 

prevention of PONV in patients undergoing laparoscopic surgery (p 

value < 0.05). 
 

Keywords---ondansetron, palonosetron, laparoscopic surgeries, 

general anaesthesia. 

 

 

Introduction 
 

Postoperative nausea and vomiting (PONV) continues to be one of the most 

common postsurgical complications in modern anaesthetic practice, with 

incidence ranging from 20 to 30 %[1]. In patients undergoing laparoscopic 

surgeries the incidence of post operative nausea and vomiting reaches up to 70 
percent [2]. PONV is found to decrease satisfaction of patients and may cause rare 

but severe consequences like pulmonary aspiration, wound dehiscence, 

oesophageal rupture, subcutaneous emphysema and bilateral pneumothorax [3]. 

 
The 5- hydroxytryptamine (5HT3) receptor antagonist like ondansetron and 

palonosetron are commonly used as they are more effective in prevention and 

treatment of PONV than other antiemetics such as metoclopramide, ranitidine 

etc. and have comparatively less side effects [4]. It prevents nausea and vomiting 

by antagonizing the receptors of 5HT3 in vagal efferents of intestinal tracts and 

central chemoreceptor trigger zone. Ondansetron the first available 5HT3 receptor 

antagonist, is being widely used in prevention of PONV and it may be related to its 
lower cost compared to other agents in the same class [5,6]. 
 

Palonosetron newly developed 5-HT3 receptor antagonist differs from others by 

having greater binding affinity and longer half life than others of the same class [7]. 
Other antagonists directly compete with serotonin, but palonosetron has indirect 

effect by its allosteric binding with 5HT3 receptors at sites different than of 
ondansetron or others of the same class [7]. It has long lasting effects on receptor 

binding and functional response to serotonin [8]. 

 

Material and Methods 

 
This prospective randomised observational study was performed on 60 patients 

admitted in tertiary care center, Dhiraj hospital under the Department of 

anaesthesiology. After obtaining the approval from the institutional ethical 
committee (approval number SVIEC/ON/MEDI/BNG18/D19180) the study was 

performed among 60 patients belong to either gender, aged between 18 to 60 years, 

belonging to ASA grade I and II who were posted for laparoscopic surgery under 
general anaesthesia. Patients who had used anti emetic medication in past 24 

hours, having history of allergic reaction to serotonin antagonists in the past were 

excluded from the study. 

 
The patients were allocated in a randomised manner by chit method into two equal  
groups of 30 patients. Patients belonging to Group I, received inj. ondansetron 8 

mg intravenously before the induction of anaesthesia.  Patients belonging to 
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Group II, received inj. palonosetron 0.075 mg intravenously before the induction 

of anaesthesia. 

 
(Table/Figure II): Study flow diagram 

 

 
 

Pre operative examination was done and vitals namely: Pulse rate, Blood 
pressure, Respiratory rate, Temperature and SpO2 were measured and noted. 

After arrival of the patient in the operation theatre an 18 gauge venous cannula 

was inserted into a vein on the dorsum of the patient’s non-dominant hand and 
intravenous fluid namely Ringer’s lactate infusion was started. Baseline 

hemodynamic parameters namely  heart rate, electrocardiograph (ECG), pulse oximetry 

(SPO2), systolic blood pressure(SBP), diastolic blood pressure(DBP), and mean 

arterial pressure(MAP) were measured and recorded before the induction of 

anaesthesia. Each of the two groups (Group I and Group II), along with either 
ondansetron or palonosetron respectively, were premedicated with inj. 

glycopyrrolate 0.004 mg/kg i.v., inj. midazolam 0.05 mg/kg i.v, inj. tramadol 2 

mg/kg. Patient were preoxygenated with 100% oxygen for 3 mins and induction of 
anaesthesia was facilitated with inj.propofol (2mg/kg) i.v. and inj. succinylcholine 

(2 mg/kg) i.v. Patients were intubated and airway secured with appropriate size 
endotracheal tube. Maintenance of anaesthesia was done using oxygen, nitrogen 

(at 50% each), isoflurane (inhalational anaesthetic agent) and atracurium (muscle 

relaxant). After the completion of the surgery reversal of muscle relaxant was 
achieved by using inj. glycopyrrolate 0.008mg/kg i.v. and inj. neostigmine 

0.05mg/kg i.v. For postoperative analgesia, inj. diclofenac 75 mg i.v. was given. 

Patients were observed in surgical intensive care unit and wards for 24 hours and 

number of episodes of nausea, retching, vomiting and side effects of the drugs 
were recorded at 0-4 hours, 4-8 hours, 8-12 hours, 12 to 24 hours at regular time 

interval. 
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Observation and Results 

 

Entire data were collected and tabulated. Numerical variables were represented as 

mean and standard deviation. Frequency and percentage were used to present the 
categorical variables. For between groups comparison with regards to numerical 

variable, whereas for categorical variables chi- square test was used and value 

less than 0.05 was considered statistically significant. 

 
(Table/Figure II): Demographic parameters between the two groups 

 

Demographic 

Parameters 

Group I 

(Ondansetron) 

(N=30) 

Group II 

(Palonosetron) 

(N=30) 

P-Value 

 
Significance 

Age (years) 41.8 ±4.89 42.07 ±5.28 0.8379 
Not 

significant 

Gender 
   

 

Male 15 (50%) 13 (43.33%) 0.9785 
Not 

significant 

Female 15 (50%) 17 (56.67%) 0.9821 
Not 

significant 

Weight (Kg) 64.6 ±5.44 64.2 ±4.8 0.7637 
Not 

significant 

 

Demographic profile of patients were similar in both the study group population 
as shown above (Table/Figure II). 
 

Table/Figure III: Graph showing Incidence of Post-Operative Nausea and Vomiting 

and Rescue Antiemetic  between the two groups 
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Six (20%) patients belonging to group I had nausea at 0 hour as compared to two 

(6.67%)  patients belonging to group II. No statistically difference (p value 0.5109) 

in the prevention of nausea was noted in 0 hours between both the groups 

(Table/Figure III). Two (6.67 %)  and one (3.33%)  patients belonging to group I 

and II had nausea in the 1st hour of post operative period. There was statistically 
significant difference (p value 0.0451) in the prevention of nausea between the 

two groups in 1st hour post operative period (Table/Figure III). 

 
There was no incidence of nausea in both the groups after 1 hour. Three (10%)  

patients belonging to group I had vomiting at 0 and 1 hour as compared to One 

(3.33%)  patient belonging to group II. Statistically significant difference (p value 

0.04) in the prevention of vomiting was noted in 0 and 1 hours between both the 
groups (Table/Figure III). 
 
There was no incidence of vomiting in both the groups after 1 hour.Two (6.67%)  

patients in group I received rescue anti emetic in the 1st hour where as one (3.33%) 

patient in group II received rescue anti emetic in 1st hour. There was statistically 

significant difference (p value 0.0106) in patients belonging to group II when 
compared with group I in the requirement of rescue anti emetic (Table/Figure III). 

 

Discussion 

 
Post operative nausea and vomiting (PONV) is one of the most common adverse 

effect in patients undergoing laparoscopic surgeries under general anaesthesia. It 

can lead to aspiration pneumonia, dehydration,  increased intra ocular and intra 

cranial pressure, wound dehiscence, increased recovery time and increased 

healthcare cost. 5 HT3 receptor antagonists introduced in 1990s provided a major 
breakthrough in the prevention of PONV. Food and drug administration (FDA) agency 

approved the usage of palonosetron for the prevention of PONV in 2008 [9]. 

 

Palonosetron binds to allosteric site present in  5HT3 receptor. Once palonosetron 

binds to allosteric site of 5HT3 receptor, serotonin receptor undergoes 

conformational transition leading to indirect inhibition of serotonin binding. It has 
greater affinity of binding to 5HT3 receptor responsible for its greater potency and 

longer duration of action. Both groups in this study had similar demographic 

profile, that is age, sex, weight and ASA grading was similar in both the groups.   

 
In 2001 S Paventi et al[10], studied the efficacy of ondansetron 4mg vs 8 mg in 

prevention of PONV and found that 8mg when given as a premedication was more 

effective in prevention of PONV. In our study Ondansetron group received 8mg 

intravenously before induction of anaesthesia for prevention of PONV[10]. In 2008 

Kovac AL et al[11] compared different dosage of palonosetron that is 0.025mg, 

0.05mg and 0.075mg intravenously. The study showed that statistically 

significant difference in the prevention of PONV was obtained when  0.075mg 
intravenously for the prevention of PONV. In our study 0.075mg intravenous 

palonosetron was used as a premedication in the prevention of PONV in patients 

undergoing laparoscopic surgery. 

 

In this study the overall incidence of nausea in 24 hours was 26.67 % in patients 
among group I and 13% in patients belonging to group II. Patients receiving 
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ondansetron had statistically significant higher incidence of nausea when 

compared to patients receiving palonosetron. Similar results were obtained by SK 

Park et al[12] and YE Moon et al[13] where the incidence of nausea in ondansetron 

and palonosetron group was 30% and 15% , 30% and 14% respectively.  
 

The overall incidence of vomiting in group I and group II was 20% and 6.6% 

respectively . The difference between the two being statistically significant (p value 

0.04). Similar result were found in the study done by YE Moon[13] where 24% and 

8% of patients had vomiting in ondansetron and palonosetron group respectively. 

In the study made by SK Park[12]  28% and 10% respectively had incidence of 
vomiting . This study is in accordance with the other two study. 

 

6.67% of patients in group I and 3.33% of patients in group II required rescue 

anti emetic medication.  From the result of the present study it can be concluded 

that inj. palonosetron 0.075mg given intravenously is better than inj. 
ondansetron 8mg intravenous injection in the prevention of PONV in patients 
undergoing laproscopic surgeries under general anaesthesia. 

 

Conclusion 

 
To conclude this, inj. palonosetron (0.075mg) given intravenously is better than 
inj. ondansetron (8mg), when given intravenously before induction of general 

anaesthesia in patients undergoing various laparoscopic surgery for the 

prevention of post operative nausea and vomiting, in the form of less episodes of 

nausea, vomiting and the requirement of rescue anti emetic, is also less in 

palonosetron group when compared to ondansetron group. 

 
Limitations 

 

Absence of measurement of plasma level of ondansetron and palonosetron. A 

larger study group could have been beneficial for better understanding of role of 

both drugs in prevention of PONV. 
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