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Abstract: 

Aim: The aim of the study was to assess the efficacy and safety of palonosetron versus ondansteron for the postoperative nausea 

and vomiting during different surgeries. 

Materials and methods: The study was conducted on 100 patients, ASA I and II, ages > 25 years old of either sex scheduled for 

different types of surgery; they were randomly allocated into two equal groups: group I received ondansteron (4mg) 

intravenously and group II received palonosetron (0.075mg) intravenously. All medications were given over 30 seconds 

immediately 10 minutes before induction of anaesthesia. The duration of surgery the severity and frequency of nausea, vomiting 

and retching, time to recovery, and time to discharge of all patients were recorded. The patients requests for rescue antiemetics 

and details of adverse events throughout the study were recorded. 

Results: A total of 43 patients in group II and 21 patients in group I had complete response to antiemetic drugs. Only 3 patients 

in group II needed rescue antiemetic, whereas 11 patients in group I received ondansteron (4mg) as rescue. With respect to 

severity of nausea and vomiting, group 2 showed significant decrease in nausea and vomiting score in comparison with group I 

for upto 72 hours. With respect to side effects both the group are comparable with each other. 

Conclusion: Hence; palonosetron was more effective and is a good antiemetic alternative with minimal side effects in 

comparison to ondansteron during anaesthesia and in post operative period. 

Keywords: Palonosetron, Ondansetron, postoperative nausea and vomiting (PONV), 5-HT3 antagonist.  

 

INTRODUCTION: 

 PONV was termed “the big little problem” nearly a 

quarter century ago in an editorial
1
. The past decade 

has witnessed the introduction of several significant 

innovations to combat PONV, particularly the 

introduction of serotonin antagonists and the use of 

combinations of drugs for analgesia and control of 

PONV. But it still remains as a problem as before 

because newer choices and confusions over 

standardization added side by side
2
. In Indian 

patients, the distressing effects of  PONV are often 

underestimated and hence undertreated. It is 

estimated that one episode of vomiting prolongs 

postanaesthesia care unit stay by approximately 25 

minutes
3
.Although it is a debated issue whether 

prophylactic administration of antiemetics is justified 

preoperatively, some authors have advocated the 

liberal use of antiemetics in view of their low 
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acquisition costs, excellent safety profile, mild and 

short lived side effects, and high impact on patient 

satisfaction. 

Ondansetron is a carbazalone derivative which is 

structurally related to serotonin and possess specific 

subtype 5-HT3 receptor antagonist properties, 

without altering dopamine, histamine, adrenergic or 

cholinergic receptor activity. As a result, it is free of 

neurologic effects in contrast to droperidol and 

metoclopramide
4
. In 2003, the US Food and Drug 

Administration approved palonosetron hydrochloride 

for the treatment of chemotherapy induced nausea 

and vomiting (CINV)
5
. The newer agent in the class 

of 5-HT3 receptor antagonists, palonosetron differs 

from other agents in its class by its higher receptor-

binding affinity thus selectively blocks serotonin 

from binding to these receptors peripherally and 

centrally. When compared with other agents in the 

class, palonosetron exhibits a longer half life of 40 

hrs
6
. 

 Complete response (CR) was defined as no post-

operative retching, no vomiting, and no need of 

rescue medicines
7
. PONV was defined as nausea or 

vomiting within 24 hours of surgery.  Nausea is a 

subjectively unpleasant sensation associated with an 

urge to vomitand Retching is the labored, spasmodic, 

rhythmic contraction of the respiratory muscles, 

including the diaphragm, chest wall and abdominal 

muscles without expulsion of gastric contents. 

Vomiting is defined as the forceful expulsion of 

gastric contents from the mouth brought about by the 

powerful sustained contraction of the abdominal 

muscles, descent of diaphragm & opening of gastric 

cardia
8
.  We designed this prospective randomize 

blind clinical study to asses and compare the 

antiemetic efficacy of Ondansetron and Palonosetron 

to prevent PONV in patients undergoing different 

types of surgeries. Our study was conducted with the 

intention of assessing whether Palonosetron 

conferred any advantages over Ondansetron in terms 

of duration of prophylaxis and its effect on the 

incidence and severity of PONV in these patients 

when used as the sole antiemetic agent and to 

compare the side effects and complications of this 

drug. 

AIMS & OBJECTIVES: 

The aim of the study was :- 

1. To assess the efficacy and safety of 

palonosetron versus ondansteron for the 

postoperative nausea and vomiting during 

different surgeries. 

2. To establish the therapeutic efficiency of 2 

different drugs of same group (5-HT3 

receptor antagonist). 

MATERIAL & METHODS: 

After taking permission from the institutional ethical 

committee, this randomized prospective blind clinical 

study was carried out in Index Medical College, 

Hospital & Research Centre; Indore. One hundred 

adult patients of either sex who were ≥ 25 years old , 

selected to undergo various type of surgeries 

belonging to ASA I and ASA II physical study were 

included in the study. Patients mostly belonged to 

urban, sub urban and rural population. All the 

patients enrolled had various risk factors for PONV 

such as female , use of opioids in laproscopic 

cholecystectomy surgery, h/o nausea and vomiting, 

surgery mostly > 30 min of duration, non smoker etc. 

Patients were excluded from the study if they had 

received antiemetics, steroids or psychoactive 

medications within 24 hour of study initiation. 

Patients with vomiting or retching in the 24 hour 

preceding surgery, those who had received cancer 

chemotherapy within 4 weeks or emetogenic 
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radiotherapy within 8 weeks before study entry, and 

patients with ongoing vomiting from gastrointestinal 

disease were excluded. All patients were enrolled in 

the study after taking written informed consent. They 

were equally divided into two groups of 100 patients. 

Group I : was the control group of 50 patients, they 

received 2ml i.e 4mg of inj. Ondansetron IV, and 

Group II : 50 patients received inj. Palonosetron 

0.075 mg IV diluted to 5ml with distilled water given 

slowly IV 10 min before induction. 

All the patients were kept nil orally overnight and 

allowed oral 0.25mg alprazolam and pantoprazole 40 

mg (a proton pump inhibitor) before bed time at the 

night before surgery and early morning on the day of 

surgery as a premedication. In the operating room an 

IV line was secured and standard monitoring devices 

were applied. Study drugs were given by slow IV 

injection, 10 minutes before induction of anesthesia. 

Patients’ data were collected in prescribed form 

containing patient’s particulars, preoperative baseline 

(pulse, blood pressure-systolic and diastolic blood 

pressure) parameters, preoperative and postoperative 

parameters including nausea, vomiting, retching , 

patient’s satisfaction by 4 points VRS ( Verbal 

Rating Scale ) and use of rescue antiemetics. 

VRS  for patient’s satisfaction: 

          1- Not effective at all 

           2- Moderately effective 

           3- Effective 

           4- Excellent. 

The intensity of nausea was measured using a 

categorical verbal rating scale , in which: 

0- Nil 

1- Mild 

2- Moderate 

3- Severe nausea. 

Vomiting and retching were graded as follows: 

0- No vomiting 

1- Vomiting or retching 

 Complete response, which was the primary outcome, 

was defined as percentage of patients who did not 

experience postoperative nausea, retching, and 

vomiting or who did not request rescue antiemetic. 

Patients were monitored preoperatively and 

postoperatively. In postoperative room proper 

hydration was maintained. Analgesia was maintained 

by injection diclofenac (75 mg) given 

intramuscularly 8 hourly in each patient and on 

demand. 

  The 24 hours study period started upon entry to the 

postoperative room. Patients were observed at 30 

minutes, 1 hour, 2 hours, 4 hours, 16 hours and 24 

hours after recover. 

In this period hemodynamic parameters (pulse, 

systolic and diastolic blood pressure), arterial oxygen 

saturation, the number and time of nausea and 

vomiting and rescue antiemetic treatment were 

recorded. Injection antiemetic was given according to 

the patient’s need. Patient satisfaction was recorded 

by 4 points verbal rating scale 24 hours after 

recovery. In addition, the patient’s requests for rescue 

antiemetics were recorded for analysis. Details of 

adverse events throughout the study were also 

recorded. 

Time to recovery (which was the time initiated from 

cessation of surgery until the patient is transfer to 

postoperative care unit) and time to discharge to ward 

(which was the time initiated from patient arrival to 

postoperative care unit until patient discharge to ward 

based on the modified Aldrete score) were also 

recorded.  

Statistical Analysis: 

Sample size was calculated according to the primary 

outcome (patients with complete response). 
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Statistical analysis was performed using SPSS 

version 21.0. Quantitative data were presented as 

mean and SD. Qualitative data were presented as 

number and percentages. Tests used were the 

Student’s t-test and chi square test for analysis of 

demographic data and rest of the parameters. P-value 

less than 0.05 was considered significant. P-value 

less than 0.01 was considered highly significant. 

OBSERVATIONS & RESULTS:  

In our present study; we compare the efficacy of 2 

antiemetic drug in 2 groups to control  postoperative 

nausea and vomiting. Both  the group was divided 

into 50 patients each; group I of Ondansetron and 

group II of Palonosetron.  The demographic data with 

respect to age, sex, weight, ASA grading and 

duration of surgery was comparable between the 2 

groups as in table 1. Similarly, in table 2 statistical 

difference among the groups in respect to type of 

surgeries was insignificant. In this study, we found a 

significant statistical difference between the 2groups, 

Complete response was found to be better in group II 

as compared to group I; p<0.05 i.e the patient of 

nausea, vomiting, and retching was reduced in group 

II as compared to group I and rescue antiemetics 

were 11(22%) patients in group I and 3(6%) patients 

in group II which shows efficacy of palonosetron to 

control postoperative nausea vomiting is better than 

ondansteron group as in table 3 & graph 1 . As shown 

in table 4; frequency of nausea and vomiting along 

with complete response was comparable between 

both the groups in first six hours whereas; in 6-24 

hours; the Patient shows reduced frequency of nausea 

vomiting in group II as compared to group I; in 24-48 

hrs both nausea vomiting comparison between the 2 

groups are significant with respect to complete 

response. The significance of vomiting in 48-72 

hours duration shows that the drug palonosetron was 

better for upto 72 hours in comparison to 

Ondansetron drug. In our present study, we found the 

time of recovery and time of discharge in group IIwas 

highly significant as compared to group I table 5 & 

graph 2. No associated side-effects were found 

significant result in both the groups.[Table 6 & graph 

3]. 

Table 1: Comparison of Demographic Data 

Parameter Group I Group II Test  P –value Significance 

 

Age 

 

36.02±7.06 

 

36.82±7.35 

 

t-test= -0.555 

 

0.5801 

 

Insignificant  

 

Sex (M:F) 

 

27:23 

 

22:28 

 

χ
2
= 1.0004 

 

0.6064 

 

Insignificant  

 

Weight (Kg) 

 

64.02±7.98 

 

61.78±10.56 

 

t-test= 1.197 

 

0.2343 

 

Insignificant  

 

ASA (I:II) 

 

32:18 

 

29:21 

 

χ
2
= 0.3783 

 

0.8277 

 

Insignificant 

 

 

Duration of 

Surgery (min) 

 

114.44±20.56 

 

108±23.43 

 

t-test= 1.461 

 

0.1473 

 

Insignificant  
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The above table show the Demographic Data between the two groups which is comparable and is therefore; 

insignificant as p>0.05. 

Table 2: Characteristics of Operative Details 

 

Department 

 

 

Type of Surgery 

 

Group I 

 

Group II 

 

χ
2
-test 

 

P –value 

 

ENT 

 

 

1)Tympanoplasty 

 

8 

 

8 

 

0.0 

 

1 

 

2)Mastoidectomy 

 

12 

 

10 

 

0.1491 

 

0.6994 

 

Surgery 

 

 

1)Lap.Cholecystectomy 

 

10 

 

9 

 

0.442 

 

0.8334 

 

2)Appendectomy 

 

6 

 

7 

 

0.0681 

 

0.7942 

 

Gynae 

 

 

1)Abd.Hysterectomy 

 

9 

 

11 

 

0.1667 

 

0.683 

 

2)Vaginal Hysterectomy 

 

5 

 

5 

 

0.00 

 

1 

 

The above table shows the characteristics of operative detail between the Ondanosetron group and Palonosetron 

group which is comparable between the groups 

 

Table 3: Comparison between groups with respect to nausea and vomiting 

 

Data 

 

Group I 

 

Group II 

 

χ
2 
test 

 

P-value 

 

Complete Response 

 

21(42%) 

 

43(86%) 

 

4.6958 

 

0.0302 

 

Nausea 

 

15(30%) 

 

6(12%) 

 

3.2055 

 

0.0734 

 

Vomiting 

 

9(18%) 

 

4(8%) 

 

1.7052 

 

0.1916 

 

Retching 

 

5(10%) 

 

2(4%) 

 

1.2025 

 

0.2728 

 

Rescue Antiemetics 

 

11(22%) 

 

3(6%) 

 

4.0299 

 

0.0447 

 

34 
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The above table show the comparison between the groups with respect to Nausea and Vomiting in which the 

Complete Response and Rescue Antiemetics are showing 

comparable between the two groups p>0.05.

                                              Graph :1 

 

Table 4: Frequency of Nausea and Vomiting compared between Ondansetron and Palonosetron group.

Time Interval Nausea/Vomiting/ 

CR 

0-6 hr 

 

 

Nausea  

Vomiting  

Complete Response 

6-24 hr 

 

 

Nausea  

Vomiting  

Complete Response 

24-48 hr 

 

 

Nausea  

Vomiting  

0
5

10
15
20
25
30
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40
45

21

15
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6
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The above table show the comparison between the groups with respect to Nausea and Vomiting in which the 

Complete Response and Rescue Antiemetics are showing Significant result as p<0.05 whereas; other data are 

comparable between the two groups p>0.05. 

 

: Frequency of Nausea and Vomiting compared between Ondansetron and Palonosetron group.

 Group I Group II χ
2 
test p-value 

7(14%) 4(8%) 

 

0.738 0.390 

4(8%) 5(10%) 

 

0.102 0.750 

 46(92%) 45(90%) 0.006 0.940 

5(10%) 1(2%) 2.520 

 

0.113 

 

12(24%) 3(6%) 4.725 0.0297 

 38(76%) 47(94%) 0.516 0.472 

5(10%) 0(0%) 4.773 0.0289 

13(26%) 2(4%) 7.079 0.008 

9
5

11

4
2 3

Comparison between 2 groups

GROUP I

GROUP II

01, October 2016, 30-40 
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The above table show the comparison between the groups with respect to Nausea and Vomiting in which the 

Significant result as p<0.05 whereas; other data are 

 

: Frequency of Nausea and Vomiting compared between Ondansetron and Palonosetron group. 

 Significance 

Insignificant  

Insignificant  

Insignificant  

Insignificant  

Significant  

 

Insignificant  

Significant  

 

Significant  

GROUP I

GROUP II

35 
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Complete Response 37(74%) 48(96%) 0.7722 0.380 Insignificant  

 

48-72 hr 

                   

 

 

 

 

 

Nausea  2(4%) 0(0%) 1.962 0.161 Insignificant  

 

Vomiting  7(14%) 1(2%) 4.180 0.041 Significant  

 

Complete Response 44(88%) 49(98%) 0.139 0.709 Insignificant  

 

The above table shows the frequency of Nausea and Vomiting between the Ondansetron and Palonosetron group 

upto 72 hours. 

Table 5: Time to recovery and time to discharge 

 

Time in min 

 

 

Group I 

 

Group II 

 

 t-test
 

 

P-value 

 

Time to recovery 

 

 

17.3 ± 4.60 

 

11.33 ± 1.63 

 

8.65 

 

<0.001 

 

Time to discharge 

 

41.6 ± 4.72 

 

32.3 ± 2.25 

 

12.577 

 

<0.001 

 

Table 5 showing Significant time to recovery and time to discharge as p<0.001 which is highly significant.  

 

International J. of Healthcare and Biomedical Research 

Is now Indexed in 

Medhunt  

36 



International J. of Healthcare and Biomedical Research, Volume: 05, Issue:

 

www.ijhbr.com     ISSN: 2319

 

                                           Graph :2 

 

Table 6: Associated Side-effects  

 

Side – Effects 

 

 

Group I 

 

Headache 

 

 

7 

 

Dizziness 

 

 

6 

 

Vertigo  

 

 

5 

 

The table above is showing the side effects between the 2 groups and is comparable.
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Group II 

 

 χ
2 
test 

 

P 

 

5 

 

0.2977 

 

0.5853

 

2 

 

1.8544 

 

0.1733

 

2 

 

1.2025 

 

 

0.2728

The table above is showing the side effects between the 2 groups and is comparable. 

Time to Discharge

41.6

32.3

GROUP I

GROUP II

01, October 2016, 30-40 
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P –value 

 

0.5853 

 

0.1733 

 

0.2728 

GROUP I

GROUP II
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DISCUSSION: 

Nausea and vomiting are the most common and 

unpleasant side effects which rank high among feared 

postoperative complaints
9
. It is estimated that these 

side effects will sometimes lead to an unanticip

hospital admission, increases medical costs, delayed 

recovery and reducing patient’s satisfaction. The 

incidence of PONV can reach 80% in high 

patients, underlining the importance of prevention 

and control by anesthetists
10

.  

The PONV are most commonly seen in surgeries like 

middle ear, laproscopic, gut handlings 

surgeries; other causes include anxiety, motion 

sickness, pain, and  hormonal imbalance 

one of the most distressing experience associated 

with surgery and many patients find it troublesome 

than the post-operative pain itself. The occurrence of 

intractable vomiting can prolong the hospital stay
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are the most common and 

unpleasant side effects which rank high among feared 

. It is estimated that these 

effects will sometimes lead to an unanticipated 

medical costs, delayed 

recovery and reducing patient’s satisfaction. The 

incidence of PONV can reach 80% in high – risk 

patients, underlining the importance of prevention 

most commonly seen in surgeries like 

 and prolonged 

anxiety, motion 

mbalance . PONV is 

one of the most distressing experience associated 

with surgery and many patients find it troublesome 

operative pain itself. The occurrence of 

can prolong the hospital stay
11

 

and hence the economic implications al

great significance. 

Newer techniques and drugs have changed the 

foundation for the specific frequencies of PONV. In 

this randomized study, we evaluated the response and 

efficacy of single IV dose of a 

receptor antagonist, palonosetron and compared it 

with ondansetron for prevention of PONV.

In our present study; the doses of drugs used were 

0.075 mg palonosetron and 4 mg ondansteron.

Similar study was conducted by C

al
12

. In our study; the incidence of complete response 

to ondansteron as a sole antiemetic in the early 

postoperative period was found in 21

and 43 (86%) patients were of Palonosetron group,

which shows its effectiveness a finding similar

Chakravarty N et al
12

 [Table:3 & graph 1]

reduced rescue antiemetic doses in Palonosetron 

group as compared to Ondanosetron group. 

Dizziness Vertigo

6

5

2 2
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and hence the economic implications also assume 

Newer techniques and drugs have changed the 

foundation for the specific frequencies of PONV. In 

we evaluated the response and 

cacy of single IV dose of a promising 5HT3 

ron and compared it 

with ondansetron for prevention of PONV. 

doses of drugs used were 

and 4 mg ondansteron.  

Similar study was conducted by Chakravarty N et 

study; the incidence of complete response 

to ondansteron as a sole antiemetic in the early 

postoperative period was found in 21(42%) patients 

patients were of Palonosetron group, 

a finding similar with 

[Table:3 & graph 1]. We found 

antiemetic doses in Palonosetron 

Ondanosetron group.  This 

GROUP I

GROUP II

38 



International J. of Healthcare and Biomedical Research, Volume: 05, Issue: 01, October 2016, 30-40 

 

31 

www.ijhbr.com     ISSN: 2319-7072 

 

suggests that palonosetron has an antiemetic effect 

which lasts longer than ondansteron. The exact 

reason for the difference in effectiveness between the 

two drugs is believed to be related to the half lives 

(ondansteron 3-5 hrs versus palonosetron 40 hrs) 

and/or the binding affinities of 5-HT3 receptors is 

different from that of ondansteron.[Table:3 & graph 

1]           

In our present study; frequency of nausea vomiting 

was significantly reduced in palonosetron group as 

compared to ondansteron in 6-24 hours, 24-48 hours 

and 48-72 hours as found by the Arya A et 

al
13

.[Table:4] Keith Candiotti et al
8
. compared 

palonosetron 75 mcg with placebo on the incidence 

and severity of PONV in patients for 72 hrs after 

sugery. They noted complete response rate in 0-24 

hrs was in 36% of patients in placebo group and 56% 

in patients of palonosetron 75 mcg group (p value 

<0.001), whereas in present study when complete 

response rate were calculated in same time interval, it 

was found that in palonosetron group 94% patients 

had complete response (p value =0.472 ). Complete 

reponse rate in 24-72 hrs in above study was 50% in 

placebo group and 70% in palonosetron 75mcg group 

(p value=0.002), whereas in present study complete 

response rate in same time interval in palonosetron 

group was in 98% patients (p value= 0.71).[Table:4] 

In our study the incidence of nausea, vomiting and 

retching were less in group 2 in comparison to group 

1[Table:3 & graph 1]. The finding of our study are 

also consistent with the finding of Arya A et al
13 

studies which showed that palonosetron is better than 

ondansteron atleast in prevention of nausea.  

In our study time of recovery and time of discharge 

was significant [Table:5 & graph 2] similar with the 

study of Ahmed M. ABD El-Hamid et al
14 

with 

comparable side effects between the two groups. 

[Table:6 & graph 3] 

  CONCLUSION: 

We conclude that the second generation 5-HT3 

antagonist, palonosetron is significantly more 

effective against PONV than ondansteron. It has a 

particularly more pronounced and prolonged effect on 

postoperative nausea and vomiting. 
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