
ABSTRACT
Aim: To compare the efficacy of Ramosetron and Palonosetron in preventing postoperative nausea and vomiting (PONV) in 
patients undergoing laparoscopic surgery.
Method and material: The present study was conducted at the department of anesthesia after taking approval from institutional 
ethical committee. 70 patients of either gender between the ages of 18 and 60 who have an ASA grade I status 2 were randomly 
distributed into 2 groups (n=35 each) by block randomization method. Group A patients were administered .075mg palonosetron 
intravenously (IV) while Group B patients were administered 0.3 mg intravenous Ramosetron (IV). The efficacy of both the 
drugs was recorded on base of parameters such as nausea, vomiting or usage of rescue medication.
Results: No significant difference was observed in VRS regarding PONV, use of rescue drug or incidence of hypotension.
Conclusion: Our study showed that Palonosetron and Ramosetron were both equally efficacious in controlling PONV in a 
patient undergoing laparoscopic surgery under general anaesthesia.
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INTRODUCTION
Postoperative nausea and vomiting (PONV) is one of the most 
uncomfortable symptoms that can occur following general 
anaesthetic surgery. It is reported that it occurs in around 
25% adults undergoing surgery under GA.1 High incidence 
of PONV (40–70%) is reported in patients undergoing 
laparoscopic procedures. PONV after laparoscopic surgery has 
a complex etiology that is influenced by a number of factors 
such as age, obesity, previous PONV, surgical approach, 
anesthetic technique, and postoperative discomfort.2

There have been various pharmacological drugs that have 
been used to prevent PONV, some of them includes histamine 
antagonists, dopamine receptor antagonists, anticholinergic, 
dexamethasone, neurokinin antagonists and serotonin 
antagonists. Although these agents have some unwanted side 
effects that includes excessive sedation, dry mouth, hypertension, 
hallucinations, extrapyramidal symptoms and dysphoria.3,4

Other class of drugs that have been used for PONV man-
agement included selective serotonin receptor (5-hydroxy-
tryptamine type 3 [5-HT3]) antagonists. These drugs work by 
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inhibiting serotonin from binding to 5-HT3 receptors on vagus 
terminalis thus blocking the signals to the vomiting centre in 
medulla oblongata. Also, it has demonstrated least side effects 
and thus making it first line of drug for reducing incidence of 
PONV after laparoscopy surgery.

The present study was conducted to compare the efficacy 
of Ramosetron and Palonosetron in preventing PONV in 
patients undergoing laparoscopic surgery. Both the drugs are 
5-HT3 antagonist which each having their won advantages. 
Ramosetron is reported to have longer duration of action and 
have a slower dissociation time whereas palonsetron have a 
higher binding affinity and more half-life.6

METHOD AND MATERIAL
The present study was conducted at the department of 
anesthesia after taking approval from institutional ethical 
committee. Seventy patients of either gender between the ages 
of 18 and 60 who have an ASA grade I status 2 who consented 
for the study in written were include in the study. Patients who 
were pregnant, with acid peptic disease, on antiemetics or 
steroids, with a pre-operative history of nausea and vomiting on 
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alcohol, allergic to trial medicine were excluded from the study.
Patients were randomly distributed into 2 groups (n = 35 each) 
by block randomization method. Both 
Group A:  were administered .075 mg palonosetron intravenously 

(IV). 
Group B:  were administered 0.3 mg intravenous Ramosetron 

(IV). 
Both the groups received the drugs 10 minutes before GA 
was induced.

Patients were induced with IV propofol 2 mg/kg and 
intubated with succinyl choline and muscular relaxation was 
accomplished with vecuronium bromide 0.08 mg/kg after 
premedication with fentanyl 2 g/kg14 and glycopyrrolate14 
5 g/kg. Patients were given neostigmine 0.05 mg/kg and 
glycopyrrolate 0.2 mg to help them wake up from general 
anesthesia. All vital signs, such as pulse, blood pressure, 
respiratory rate, temperature, Saturation of Peripheral Oxygen 
(SpO2), and electrocardiogram (ECG0, were monitored 
intraoperatively and postoperatively at 0, 6, 12, 24, and 
48 hours.

The efficacy of both the drugs was recorded on base 
of parameters such as nausea, vomiting or usage of rescue 
medication. Nausea severity was measured by using verbal 
rating scale (no nausea 0, mild nausea 1–3, moderate nausea 
4–6 and severe nausea 7–10). For patients developing 
severe nausea and vomiting, metoclopramide (10 mg) was 
administered IV as a rescue medicine. Other adverse side 
effects such as itching, hypotension was also evaluated for 
accessing safety during and after surgery. The efficacy was 
assessed at day 0 and day 1.

RESULTS 
No significant difference was observed in age, sex, weight and 
duration of surgery between both the groups (Table 1). It was 
observed that on day 0, 2 patients in group A had mild nausea 
while 1 had moderate and severe nausea each. In group B 3 
patients presented with mild nausea while two patients had 
moderate nausea and one patient has severe nausea. On day 
1, 2 patients presented with mild nausea in group A while 
3 presented with mild nausea in group B. moderate nausea 
was seen in one patient each in both the group. No significant 
difference was observed in both groups with regard to nausea, 
vomiting, hypotension and use of rescue antiemetic. 

DISCUSSION
The cause of PONV is unknown, but it is thought to be caused 
by anesthetic, surgical, patient, and patient-controlled analgesia 
(PCA). Female gender, nonsmoking, and a history of motion 
sickness or PONV are well-known patient specific risk factors, 
whereas nonspecific risks include the use of postoperative 
painkillers and the type of surgery performed, such as 
laparoscopy.1 The increased prevalence of PONV during 
laparoscopy is explained by the surgical pneumoperitoneum 
compressing the gastrointestinal mucosa, which may cause 
intestinal ischemia and hence stimulate a serotonin release, 
resulting in PONV.7 

PONV has thus been treated with a range of serotonin receptor 
(5-HT3) antagonists with a similar mechanism (selective or 
competitive binding to 5-HT3 receptors).8 The antiemetics 
ramosetron and palonosetron were compared in this study 
for the prevention of PONV during laparoscopic surgeries. In 
present study we found no significant difference in both the 
drugs regarding the incidence of PONV and other parameters 
such as hypotension, use of rescue drug at day of surgery 
and next day. The results of the present study were similar to 
the study conducted by Lee et al. who showed no significant 
differences between ramosetron and palonosetron in the 
incidence of PONV in patients who underwent gynecological 
laparoscopy.9,10 Ahn et al in their systemic review showed 
that combined result of the four studies considered for PONV 
could not predict the differences between the effectiveness of 
palonosetron and that of ramosetron on early PONV which 
was in accordance to the present study.11 

Roh et al. in evaluated same drugs in patients undergoing 
lumber spinal surgery and showed that the ramosetron group 
had a lower overall incidence of PONV than the palonosetron 
group. The ramosetron group had lower nausea intensity 
scores till 6 and 24 hours postoperatively than the palonosetron 

Table 4: Comparison of the efficacy of both the drugs at day 0 and day 1.

Group A Group B p-value 
No. of vomiting instances (day 0) 3 2 NS
No. of vomiting instances (day 1) 2 1 NS
Incidence of hypotension (day 0) 1 2 NS
Incidence of hypotension (day 1) 0 0 NS
Rescue antiemetic (day 0) 3 2 NS
Rescue antiemetic (day 1) 2 1 NS

Table 3: Evaluation of nausea at day 1

VRS Group A Group B p-value
Nil 32 31 .9

(Chi square = .21)Mild 2 3
Moderate 1 1
Severe 0 0
Total 35 35

Table 2: Evaluation of nausea at day 0

VRS Group A Group B p-value
Nil 31 29 .89 

(Chi square = .6)Mild 2 3
Moderate 1 2
Severe 1 1
Total 35 35

Table 1: Comparison of basic parameters of study population

Parameters Group A Group B P value
Age 29.4 ± 8.94 29.31 ± 9.04 .46
Sex (male) 23 21 .62
Weight 57.1 ± 4.89 58.05 ± 4.9 .27
Duration of surgery (min) 47.5 ± 7.9 46.7 ± 9.1 .31
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group. For 72 hours after surgery, the ramosetron group had 
considerably lower pain intensity levels than the palonosetron 
group. This was in contrast the present study.12

The use of rescue medicine was dependent on vomiting 
instances which was similar in both the groups, also no 
significant difference was observed in the incidence of 
hypotension in both the group.

CONCLUSION 
Our study showed that Palonosetron and ramosetron were 
both equally efficacious in controlling PONV in a patient 
undergoing laparoscopic surgery under general anaesthesia.

REFERENCES
1. Shaikh SI, Nagarekha D, Hegade G, Marutheesh M. Postoperative 

nausea and vomiting: A simple yet complex problem. Anesth 
Essays Res. 2016 Sep-Dec;10(3):388-396. doi: 10.4103/0259-
1162.179310. PMID: 27746521; PMCID: PMC5062207.

2. Reddy GS, Manjusruthi B, Jyothsna G. Postoperative Nausea 
and Vomiting Prophylaxis: A Comparative Study of Ramosetron 
and Palonosetron in Patients Undergoing Laparoscopic 
Cholecystectomy - A Prospective Randomized Trial. Anesth 
Essays Res. 2019 Jan-Mar;13(1):68-72. doi: 10.4103/aer.
AER_192_18. PMID: 31031483; PMCID: PMC6444952.

3. Gan TJ, Diemunsch P, Habib AS, Kovac A, Kranke P, Meyer TA, 
et al. Consensus guidelines for the management of postoperative 
nausea and vomiting. Anesth Analg. 2014;118:85–113. 

4. Salmenperä M, Kuoppamäki R, Salmenperä A. Do anticholinergic 
agents affect the occurrence of postanaesthetic nausea? Acta 
Anaesthesiol Scand. 1992;36:445-448. 

5. Smith HS, Cox LR, Smith EJ. 5-HT3 receptor antagonists for 
the treatment of nausea/vomiting. Annals of palliative medicine. 
2012 Jul 1;1(2):115-120.

6. Chun HR, Jeon IS, Park SY, Lee SJ, Kang SH, Kim SI, et al. 
Efficacy of palonosetron for the prevention of postoperative 
nausea and vomiting: A randomized, double-blinded, placebo-
controlled trial. Br J Anaesth. 2014;112:485-490

7. Qu MD, Zhang MY, Wang GM, Wang Z, Wang X. Intraoperative 
systemic vascular resistance is associated with postoperative 
nausea and vomiting after laparoscopic hysterectomy. World J 
Clin Cases. 2020 Oct 26;8(20):4816-4825. doi: 10.12998/wjcc.
v8.i20.4816. PMID: 33195649; PMCID: PMC7642561. 

8. Eberhart L. H. J., Frank S., Lange H., et al. Systematic review on 
the recurrence of postoperative nausea and vomiting after a first 
episode in the recovery room—implications for the treatment of 
PONV and related clinical trials. BMC Anesthesiology. 2006;6, 
article 14 doi: 10.1186/1471-2253-6-14. 

9. Lee W.-S., Lee K.-B., Lim S., Chang Y. G. Comparison of 
palonosetron, granisetron, and ramosetron for the prevention 
of postoperative nausea and vomiting after laparoscopic 
gynecologic surgery: a prospective randomized trial. BMC 
Anesthesiology. 2015;15. doi: 10.1186/s12871-015-0102-0. 

10. Shin YS, Kim A. Comparison of palonosetron with ramosetron in 
prevention of postoperative nausea and vomiting in patients undergoing 
gynecological laparoscopic surgery and receiving postoperative 
intravenous patient‐controlled analgesia: 9AP5‐3. European Journal 
of Anaesthesiology (EJA) 2011;28:p. 139

11. Ahn EJ, Choi GJ, Kang H, Baek CW, Jung YH, Woo YC. 
Comparison of Ramosetron with Palonosetron for Prevention 
of Postoperative Nausea and Vomiting in Patients Receiving 
Opioid-Based Intravenous Patient-Controlled Analgesia after 
Gynecological Laparoscopy. Biomed Res Int. 2017;2017:9341738. 

12. Roh GU, Yang SY, Shim JK, Kwak YL. Efficacy of palonosetron 
versus ramosetron on preventing opioid-based analgesia-related 
nausea and vomiting after lumbar spinal surgery: a prospective, 
randomized, and double-blind trial. Spine (Phila Pa 1976). 2014 
Apr 20;39(9):E543-9.


