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INTRODUCTION 

Post operative nausea vomiting (PONV) is an alarming surgical complication
1
 

with critical clinical consequences leading to delayed recovery in patients 

undergoing general anaesthesia. PONV continues to rank as most undesirable 

surgical outcome despite of multiple advances in recent years with use of non-

pharmacological and pharmacological strategies to reduce its incidence to 

certain extent. Since the inception of general anaesthesia, PONV remains an 

important complication after surgery for which no complete solution is available 

till date. PONV had gained more attention in 1991 after Kapur has described 

this issue as big “little problem” 
2
. It is distressing for patient as well as for the 

treating physician as it affects post-operative care and recovery substantially. 

PONV is   an unpleasant sensation which patient often describes it as worse 

than post-operative pain.  

Causes of PONV are multi factorial which are primarily categorised into patient 

related factors, pre- surgical factors and post-surgical factors. Due to various 

factors contributing to development of PONV quantification of risk of PONV in 

individual patient is difficult. Apfel and colleagues
3 

mentioned major predictors 

of PONV that include age, obesity
4
, female patient,

5,6
 past history of PONV or 

motion sickness
7
 , use of opioids

8 
as an adjunct to anaesthesia and non smoker 

group
9
. Other pre-surgical and intra-surgical factors that contribute to PONV are 

pre-operative anxiety, underlying medical condition, hydration status, use of 

volatile anaesthetics, type and duration of surgery and type of   anaesthesia
3, 6, 10

. 

In general population, incidence of PONV is very high (i.e.30-40%) and which 

increases further in high risk individuals up to 80%
7
. In addition to such 
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displeasing sensation PONV may have adverse consequences like pulmonary 

aspiration, Hypovolemia, electrolyte imbalance and wound dehiscence which 

prolongs post operative as well as total hospital stay and increase hospital cost
11

. 

The Prevention of above said complications improve quality of life and reduce 

unexpected hospital admissions and duration of hospital stay leading to overall 

decrease in financial burden to the patient. 

Patho-physiological mechanism of PONV is complex due to involvement of 

different neurotransmitters at different sites. Activation of vomiting centre 

mainly occurs due to stimulation of chemoreceptor trigger zone (CTZ) situated 

at the floor of fourth ventricle. CTZ constitutes receptor for dopamine, 

serotonin, opioids, acetylcholine and neurotransmitter substance P. Each of 

these receptors innervates the pathway that stimulate vomiting centre. At least 

three nerves and seven neurotransmitters play role in causation of PONV. There 

are several classes of drugs that constitute basic of anti-emetic therapy. Several 

pharmacological agents
1
 like anti-histaminics, butyrophenones, dopamine 

receptor antagonist and dexamethasone has been tried for the prevention of 

PONV but none of them found to be superior. Despite extensive research and 

introduction of new classes of anti-emetic agents with better safety and efficacy 

profile, there seems to be little progress in reducing incidence of PONV. As 

single agent has not been proved to be complete solution to tackle this problem; 

recent research has advanced the use of  

combination anti-emetic therapy acting at more than one molecular site to 

control PONV. Use of more than two anti-emetic drugs has its own 
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disadvantages in the form of added side effects and drug interactions. Therefore 

development of single molecule with prolonged action and lesser side effects is 

encouraged. 

Ondansetron, a 5HT3 receptor antagonist is used as antiemetic in patients of 

malignancy along with chemotherapy 
11 

and also approved in prevention of 

PONV. Palonosetron is considered to be second generation latest 5 HT3 receptor 

antagonist with unique action and much longer half life than other 5HT3 

antagonists offering flexibility to use as once a day. It has higher receptor 

affinity compared to other 5HT3 antagonists and requires much smaller dose 

(0.075mg I.V)
 12

 than ondansetron for the prophylaxis of PONV.  

Safety and efficacy of Palonosetron in comparison to ondansetron has been well 

established in recent studies in patients undergoing specific surgeries like 

laparoscopic cholecystectomy, gynaecological laparoscopic surgery, paediatric 

surgery and lower segment caesarean section but most of the studies are 

restricted to laparoscopic or gynaecological or thyroid surgeries. Very minimal 

data is available on efficacy of palonosetron in all different types of surgeries 

under individual research. Hence Palonosetron study was undertaken to 

compare its safety and efficacy with ondansetron in all adult patients planned 

for surgical procedures under general anaesthesia.   
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AIMS AND OBJECTIVES 

 

 Primary objectives: 

 To assess the efficacy of IV Palonosetron in preventing post operative 

nausea vomiting (PONV) in comparison with IV ondansetron 

 To assess safety of IV Palonosetron compared to IV ondansetron in 

relation to adverse effects in post surgical patients undergoing GA 

 

 

Secondary objective: 

 To find whether both drugs are comparable with demographic parameters 

like age, sex, height and weight   
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REVIEW OF LITERATURE 

PONV definition:  PONV is the second most common complaint after post-

operative pain. One of the first extensive descriptions of phenomenon of nausea 

and vomiting was by John Snow, published in 1848 with one and half years of 

chloroform discovery as anaesthetic agent in Britain. The term PONV became 

more popular in 1992 after landmark review by Watcha and White
1
. The word 

“vomiting” is developed from Latin word “vomitorium”
13

 meaning fast exit. 

The word “nausea”
14

 derived from a Greek word “nautia” is source for word 

nausea which means seasickness. It is described as discomfort in the stomach 

with the need to vomit. The retching means reverse movements of contents of 

oesophagus as well as stomach without vomiting. By definition PONV is 

nausea, retching or vomiting observed during first 24-48 hours of surgery.  A 

well designed study conducted in United States
15

 and Europe
16

 showed that 

patients are willing to pay from their pocket for efficacious anti-emetic agent to 

get rid of unpleasant experience which could be worse than post-operative pain.   

Epidemiology: Though PONV is one of the leading complications after 

anaesthesia and is a most important factor in determining the length of hospital 

stay, its exact incidence has not been quantified
17, 18

. Incidence of PONV is 

variable and it ranges from 30-40% which further increases up to 80%
7
 in high 

risk patients. Higher incidence of PONV is seen in patient with use of opoid 

analgesics, laparoscopic surgery, breast surgery and strabismus surgery. 

Greatest incidence is observed in young non-smoking women
19

. High incidence 

of PONV can be reduced by propofol anaesthesia. 
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In view of need to improve treatment strategies in PONV almost 3000 

randomized controlled studies have been published in numerous journals and 

300 new studies are being published every year
14

. This recent information can 

be very much handy and useful for Clinicians and Anaesthetists in managing 

PONV more effectively in their day to day practice.  

Aetiology: Pathways for Nausea and Vomiting 

Nausea and vomiting may be induced by various pathways involving complex 

interaction between area postrema (CTZ), vomiting centre (nucleus of tractus 

solitarius), cortex, thalamus, hypothalamus, vestibular apparatus and two cranial 

nerves namely VIII
th

 and X
th

 nerve. 

Various receptors that have been found in the vomiting centre are responsible 

for act of emesis are: Muscarinic (M1), Histamine (H1), serotonin (5HT3) and 

neurokinin 1 (NK1) receptors.  Vomiting centre receives four afferent inputs
20

 

from following area: 

 

1. CTZ: is located at the base of fourth ventricle and constitutes D2, opioid, 

5HT3 and NK1 receptors. 

2.  Vestibular apparatus: is rich in M1 and H1 receptors and plays important 

role in motion sickness through VIII
th

 cranial nerve. 

 

3. GIT: irritation of GI mucosa by chemotherapy, radiotherapy, gastric 

distension, and acute gastroenteritis leads to release of serotonin and 
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activation of 5HT3 receptors carries afferent information through vagal 

nerve to vomiting centre and CTZ. 

4. CNS: Afferent from cortex, hypothalamus, and thalamus are carried to 

the CTZ after stimulation of these organs by sense of smell, severe pain, 

sight of vomiting and emotional factors. 

Neurologic pathway responsible for genesis of emesis is shown in 

following diagram
21

.  

 

Risk Factors: 

The term risk factor was first mentioned by Framingham study in relation to 

heart disease. Certain factors like high blood pressure, dyslipidemia and  

smoking
22 

were assessed to find likely causal relation for development of heart 

disease. Information of risk factors is valuable for development of risk 

assessment tools which can predict risk of particular disease. In PONV, females 
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have more risk than males as they are more susceptible to certain stimuli
23, 24 

like motion, opoids, chemotherapy and anaesthetic agents given through 

inhalational route.  

Risk of PONV in females is thrice
25

 more than males. If both genders are equal 

then incidence of PONV for female to male would be 45% and 15%. Major 

surgical procedures in female population increases incidence up to 50-60% 

while in small gynaecological procedures incidence could be as low as 7% 
26

. A 

female with non smoking status and received opioids will have further increase 

in risk hence it is more useful to consider PONV as a multi-factorial in origin. 

Risk factors can be classified into three independent predictors which have been 

elaborated below. 

I. Patient related independent predictors:  

1. Female gender: risk of PONV is high in females compared to males 

irrespective of anaesthetic technique used. Exact cause is not known but 

probably may be due to lower threshold to motion sickness
27

 and emotional 

tolerability than males. It is highly specific predictor of PONV with odds 

ratio of 2.6
28

. 

2. Non smoking status: individuals always develop nausea to their first 

cigarette due to nicotinic effects on body. One can expect higher incidence 

of PONV in smokers than non smokers. Interestingly findings from few    

Studies are contradictory. Cohen and associates mentioned 1.8 times
25

 more 

risk to non smokers than smokers. This study was further strengthened by 

large meta-analysis study
28

. 
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3. History of PONV, nausea or migraine: there will be variable response to 

emetogenic stimuli and patient may not recollect previous history correctly. 

Hence PONV history predictor is having only 50% sensitivity
29

. 

4. Age: incidence of PONV reduces with increase in age. Eberhart and 

associates have conducted study in children and concluded that at the age of 

3 years or after PONV incidence is increased
30

. 

5. Anxiety: anxiety may affect PONV but study results are conflicting. A small 

cohort study in children
31

 is not supportive and large randomized control 

trial in adults
32

 also showed weak association. Anxiety may not be useful 

parameter for predicting PONV. 

II) Anaesthesia related independent predictors: 

1. Use of opioids: Opioid use before surgery showed no difference in PONV 

when compared with meperidine but showed more frequency of PONV in 

comparison to barbiturates
33

. During intra-operative stage, different type of 

opioid showed different results. One article mentioned that alfentanil was 

associated with less PONV compared with sufentanil or fentanyl 
34

. While 

another study stated that no significant difference was observed in 

remifentanil and fentanyl comparative study. Cann C and colleagues
35

 

concluded that morphine-6-glucoronide is found effective than morphine in 

reducing PONV but in another comparative study conducted by Hanna  

M H and associates
36

 showed no  statistically significant difference. Use of 

opioids post-operatively increase the risk twice
3 

but rather than type of 

opioid, dose
37

plays more important role in increased incidence of PONV. 
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Non-opioids reduce PONV incidence and thereby decreasing use of opioids 

by 30-50%
38

. 

2. Propofol and inhaled anaesthetic agents:  Propofol has anti-emetic property 

and may reduce incidence of PONV. Scuderi and colleagues
39

 conducted 

trial where small dose propofol was given as IV infusion in females 

planned for laparoscopy. Author could not be able to prove anti-emetic 

effect of propofol. In another randomized trial
40

, healthy individuals were 

received propofol, midazolam or placebo and then apomorphine was given 

by infusion. There was increase in threshold for nausea in sedative dose but 

not for non-sedative dose. With these inconsistent results, concrete 

conclusion on anti-emetic effect of propofol cannot be drawn. As compared 

to regional anaesthesia, general anaesthesia brings higher risk of PONV 

which indirectly indicate contribution of inhalational anaesthetics for 

higher incidence
26 

of PONV. A study conducted with sevoflurane
41

 showed 

increased incidence of PONV up to 80% that clearly supports emetogenic 

property of inhalational agents. A meta-analysis study conducted by 

Gupta
42

 and associates demonstrated no difference in PONV among 

volatile agents like isoflurane, sevoflurane and desflurane. Similar types of 

conclusions were observed by Macario
43

 and colleagues study as well as 

Wallenborn
44

  

and co-worker study. Emetogenic effect of nitrous oxide has been 

demonstrated in various studies
45, 46

 but effect may not be as strong as 

volatile anaesthetics
47

. More than emetogenic potential, nitrous oxide trials 

showed serious complications like hypoxia, wound infections and fever.  
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3. Duration of anaesthesia: Incidence of PONV is associated with duration of 

anaesthesia
26, 44, 47 

but varies widely in extent. In addition to this, other 

factors like use of inhaled anaesthetics
26

, opoids further aggravate 

magnitude of PONV. In general longer duration surgical procedures are 

associated with more incidence of PONV. 

III) Surgery related independent predictors: 

Various types of surgical intervention may be associated with high incidence of 

PONV. Laparoscopic procedures, ENT surgeries (Tympanoplasty, adeno-

tonsillectomy and vestibular stimulation), gynaecological procedures and breast 

surgeries
48-50 

have an increased risk of PONV up to 50%. But many times other 

underlying patient related or anaesthesia related factors contribute to higher 

incidence of PONV. Hence risk assessment should be done on underlying 

independent predictors. Several studies describe the fact that type of surgery is 

not independent factor for development of PONV
51-54

. However some article 

identified that different type of surgical procedures are independent predictors 

of         PONV
26,29,32

. Strabismus surgery is not predictive factor in adult but 

well documented in PONV in children.  

 

Risk Assessment: 

As PONV is multifactorial, patient’s risk can be better judged by logistic 

regression analysis. Palazzo and Evans
55

 were the first to apply multiple logistic 

regressions while Koivuranta and co-workers
56

 were the first to publish 
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predictive models on the basis of above mentioned study. By using strong 

predictors
56

 like female sex, history of motion sickness, past history of PONV, 

operative time more than one hour and non-smokers, simplified models were 

developed. Factor positivity from 1 to 5 showed risk of PONV from 18%, 42%, 

54%,74% and 87% 
 
respectively

56
. However for point zero, predictor risk of 

PONV was 17%. Of many PONV logistic models; Afpel’s PONV score is used 

frequently for its simplicity. 

Simplified risk score
3
 predicting PONV for adults: 

 

Absolute risk difference: is effectiveness of anti-emetic drug with specific risk 

profile. Suppose, PONV incidence in high risk group is 80% and use of 5HT3 

antagonist reduced incidence up to 60% then relative risk difference is 20%. So 

if 5HT3 antagonists are given in all 100 high risk individuals, 20% of them will 

have reduced risk. In short 1 out of 5 will be benefited with 5HT3 antagonists. In 

other words to prevent PONV in one patient, 5 patients should be treated 

prophylactically. 

Hence number needed to treat (NNT) =1/ARD 

Relative risk reduction ratio is calculated as one minus relative risk reduction. 

 

Risk Factors  Points 

Female gender 1 

Non-smoker 1 

History of PONV 1 

Post-operative opioids 1 

Risk score 0...4 
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Measurement of PONV: 

As nausea, vomiting and retching can occur separately or in combination, 

assessment should be done independently. Hence various scales are used for 

assessment of PONV are inadequate. VAS
14, 19

 (Visual Analogue Scale) is most 

commonly used for measurement of PONV in which there is 10cm horizontal 

line with left side corresponds to no nausea and right side to imaginable nausea. 

 

 

 

Another ways of assessment of nausea is by numeric rating scale
14

 where patient 

rates his nausea from 0 to 10 with 0 corresponds to no nausea and 10 for worst 

possible nausea.  

 

 

 

Another easy approach for assessing Nausea is verbal rating scale where 

patients describe their symptoms as no nausea, mild, moderate or severe nausea 

and scores are given as [0],[1-3],[4-6] and [7-10] respectively. As intensity of 

nausea varies from time to time, repeated scoring is required for assessment of 

PONV. Hence it is better to take average of the score.  
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Several types of scales to rate severity of nausea are shown below: 

Visual Analogue Scale for nausea  

 

(www.rch.org.au) 

Baxter Retching Faces Nausea Scale 

(www.rch.org.au) 

Prophylactic anti-emetic Policies:  

PONV treatment is mainly classified into  

1) Non-pharmacological strategies  

2) Contemporary strategies  

3) Pharmacological Strategies 

1. Non-pharmacological strategies: 

Few non-pharmacological techniques like acupressure
57

and 

acupuncture
57, 58 

have been tried in prevention of PONV but did not gain 

much popularity. 
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2. Contemporary strategies: 

i) Peri-operative pain management: is most important strategy in 

anaesthetic practice to reduce complications of anaesthesia. Also right 

choice of analgesic agent is necessary to control post operative pain. 

Frequent use of opioids during intra and post operative period can 

increase the risk of PONV. Under such situation it is wise to use non 

opioid analgesics for post operative pain relief.
38

 A systematic review by 

Marrett et al 
38

 demonstrated significant reduction in PONV with use of 

Non opioids. 

ii) Use of regional or local anaesthesia: Use of general anaesthetic agents 

can lead to increased risk of PONV hence with use of regional or local 

anaesthesia can be good alternative in patients undergoing general 

anaesthesia provided surgery can be attainable by using regional or local 

anaesthesia. However risk of developing nausea and vomiting after spinal 

anaesthesia is not less but pathophysiology is slightly different. Few 

independent predictors responsible for post-spinal PONV are female sex, 

intra-operative tachycardia, use of opioids and hypotension
59, 60

. 

 3 . Pharmacological Strategies: 

(1) Dopamine Antagonists: Metoclopramide has been used since olden days to 

prevent PONV due to its anti-emetic as well as established pro-kinetic 

properties
61 

but major issue with metoclopramide is development of extra-

pyramidal symptoms seen in almost 10% of individuals. Although it can be 
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treated with anti-histaminics and benzodiazepines 
62

 dopamine antagonists are 

not frequently used for treatment of PONV. 

Droperidol is another drug of choice for PONV with potent anti-emetic property 

and similar efficacy with smaller dose
63 

(0.625 to 1.25 mg) than 

metoclopramide. Even though many studies have investigated its 

pharmacokinetic properties, its minimal effective dose and ideal time of 

administration has not been established well. Also it is contraindicated in 

patients with prolonged QT interval. Haloperidol has advantage over droperidol 

due to its relative safety and is considered being as effective as ondansetron
64

. 

Other drugs like alizapride, prochlorperazine and few neuroleptic agents are 

rarely used. 

Domperidone is an antique drug similar to metoclopramide used in vomiting 

caused by cytotoxic agent and for gastrointestinal symptoms like nausea, 

retching. As it does not cross blood brain barrier, central side effects are less 

observed
13

. 

(2)  Histamine Antagonists: As these drugs have been proved their successful 

use in motion sickness and with additional anti-cholinergic activity, 

Diphenhydramine, dimenhydinate, cyclizine and promethazine are used in 

prevention of PONV in selected individuals. Their use is limited by frequent 

side effects like urinary retention, blurring of vision and extra-pyramidal 

syndrome
14, 65

. 
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(3) Anti-cholinergics: Of many anti-cholinergic agents scopolamine is well 

established agent in treatment of motion sickness and specialized delivery of 

scopolamine through trans-dermal route appears to be effective in treatment of 

PONV
66

 when patch is applied a night prior to surgery or early morning on the 

day of surgery. As trans-dermal scopolamine causes pupillary dilation, its use in 

neurological surgeries is restricted where evaluation of pupillary reaction is vital 

in post operative management. 

(4) Neurokinin Antagonists: Substance P binds to NK1 receptor and induce 

emetogenic pathway. Some studies have proved efficacy of NK1 antagonists 

against PONV. Diemunsch and co workers
67

 demonstrated efficacy of NK1 

antagonist GR205171 in a pilot study conducted in patients undergoing 

gynaecological surgeries. Gan et al
68

 conducted randomized controlled trial 

with NK1 antagonists using dose of 40mg and 120 mg  and ondansetron with 

dose of 4 mg.  In this triple arm study author remarked that aprepitant; a NK1 

antagonist is superior to ondansetron in controlling PONV in first 24 and 48 

hrs. Another newer NK1 antagonist casopitant is in pipeline to prove its 

superiority over ondansetron
69

. Synthetic cannabinol (nobilone) also have 

been proved to be effective where vomiting is primarily due to CTZ 

stimulation
13

. 

(5) Corticosteroids like Dexamethasone: Dexamethasone has been used in 

animal experiment and proved to produce antiemetic effect through inhibition of 

nucleus of tractus solitarii rather than area postrema
70

. Carlisle and colleagues
71

 

has opined that dexamethasone is having similar efficacy to ondansetron. As 
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dexamethasone is having slow onset of action, it is not common practice to use 

dexamethasone alone in PONV. 

(6)  Benzodiazepines: although lorazepam and alprazolam are not anti-emetic 

agents but due to sedative, anxiolytic and amnesic effect they help in reducing 

anticipatory component of nausea and vomiting in patients
21

. 

(7)  Serotonin antagonists: 5 HT3 antagonists principally used for treatment of 

chemotherapy induced nausea vomiting (CINV) as well as treatment of 

PONV.
13

 The primary site of action of these drugs is on CTZ. They are 

precisely used in vomiting than nausea that encounter after surgery. Due to 

additional safety profile compared to other anti-emetic agents they have gained 

more popularity in managing PONV. Commonly used 5HT3 antagonists are: 

ondansetron, palonosetron, granisetron and dolasetron. The most widely 

prescribed 5HT3 antagonist is ondansetron which is a prototype drug. The main 

difference among these agents are related to chemical structures, receptor 

affinity and pharmacokinetic profile.
21

   

All 5HT3 antagonists act as competitive antagonist by binding to extracellular 

binding site except palonosetron which display allosteric binding. This 

distinguishable binding makes palonosetron unique in anti-emetic property with 

strong receptor affinity. 

Anti-emetic agents are also classified depending upon their potency
72

.  

 Most Potent: Palonosetron, ondansetron, granisetron and metoclopramide 

 Moderately Potent: Phenothiazines, droperidol and cannabinoids 
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 Weak Anti-emetic agent: Anti-cholinergics, anti-histaminics and 

benzodiazepines. 

 Adjunctive agents: Dexamethasone 

Until recently ondansetron was the drug of choice for treatment of PONV and 

CINV, but various comparative studies had been in the favour of palonosetron 

in term of safety and efficacy. Even though ondansetron is less expensive, cost 

benefit ratio
73 

proved superiority of palonosetron over ondansetron. 

Pharmacology of Palonosetron: 

Chemical structure: 

Palonosetron hydrochloride exists as single isomer and posses following 

structural formula
74

. 

 

Chemically , palonosetron hydrochloride is (3aS)-2-(3S)-1-

Azabicyclo[2.2.2]oct-3-yl-2,3,3a,4,5,6-hexahydro-1H-benz[de]isoquinoline-1-

one monohydro-chloride. The molecular formula for palonosetron is 

C19H24N2OHCl and molecular weight is 332.87. 

https://www.bing.com/images/search?q=Palonosetron+HCL&view=detailv2&&id=CA3E159FA0BA7388A06EFFDC3E2C5AF50CE4DD86&selectedIndex=0&ccid=EQ4byt19&simid=608042051625028920&thid=OIP.M110e1bcadd7d59923efe4dd8d277c4a3o0
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Mechanism of action: 

Palonosetron acts by binding to 5HT3 receptor as an antagonist
13

. 5HT3 receptor 

is a pentamer with a centrally permeable cylindrical body. Various genes for 

5HT3 subtype had been identified. 5HT3A and 5 HT3B receptor subunits
75 

are 

expressed in area postrema, nucleus tractus solitarii and entero-chromaffin cells 

of GIT. All 5 HT receptors are G-Protein Coupled Receptors and 5 HT3 

receptors are inotropic ligand gated ion channels. 

Activation of pre-synaptic 5HT3 receptor leads to rapid rise in Ca
2+

 inside the 

cell which produces biological response through series of events. In addition, 

5HT3 receptor also modulates release of various neurotransmitters like 

serotonin, dopamine, neurokinin, cholecystokinin and acetylcholine which are 

capable of inducing PONV after their activation.  

Pharmacokinetics of Palonosetron: 

There is not much significant difference in pharmacokinetics of palonosetron in 

comparison to other 5 HT3 antagonists. After intravenous administration, it 

achieves adequate plasma concentration and 62% binds to plasma proteins
75

. It 

has volume of distribution of 8.3±2.5 L/kg and is metabolised in liver by 

oxidation and hydroxylation producing two primary inactive compounds: N-

oxide palonosetron and 6-S-hydroxy palonosetron. Almost 40% of drug is 

excreted unchanged in urine. Palonosetron exhibit high receptor binding 

property (Pki=10.45) and prolonged elimination half life about 40 hours
74

. 

Dose and route of administration
12, 73
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Each 1.5 ml vial of palonosetron contains 0.075mg of palonosetron 

hydrochloride. It is preferably given as intravenous route 10-30 minutes before 

induction of anaesthesia. 

Safety of palonosetron: 

The safety of all 5 HT3 antagonists is very well proved in various 

randomized
76

studies. Common side effects are constipation, headache, rashes 

and prolongation of QT interval leading to arrhythmias. Palonosetron showed 

less incidence of QT prolongation even with increasing dose. Transient increase 

in hepatic enzyme has been mentioned but occurs less frequently.  

Drug interactions:  

As palonosetron is neither enzyme inducer nor enzyme inhibitor, its drug 

interaction potential appears to be low
73

. However adverse reaction with 

apomorphine demonstrated profound hypotension and unconsciousness. 

Use in specific population: 

Pregnancy: Teratogenicity has been confirmed in animal studies but not well 

controlled studies observed in pregnant women. It is contraindicated in 

pregnancy with category B evidence
73

. As palonosetron is excreted through 

milk, serious adverse reaction in infants can occur hence it is not advised in 

nursing mothers
14

. Also its safety below 18 years has not been established.  
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Studies in accordance with our study: 

Many studies assessed comparison of palonosetron versus ondansetron or other 

5HT3 antagonists and have revealed superiority of palonosetron in term of 

safety and efficacy. 

Kovac and colleagues
77 

demonstrated safety and efficacy of various doses of 

palonosetron in female patients undergoing elective gynaecological or breast 

surgery. A multicentric trial was conducted among 544 patients. After random 

allocation, patients were divided into three groups. Primary efficacy end point 

was assessed by number of complete responders (CR) in all three groups who 

received either of three different doses of palonosetron (0.025mg, 0.050 mg and 

0.075mg).  The study concluded that single dose of 0.075 mg of palonosetron 

was effective in preventing PONV and not lower doses. 

 

Loha and associates
78 

conducted a single blinded parallel group study where 98 

patients were allocated to either palonosetron group or ondansetron group. The 

surgical technique, type of anaesthesia and anaesthetic regimen was unique. The 

primary effectiveness was measured by frequency of nausea vomiting and 

number of CR and secondary safety end points were assessed by observing any 

adverse drug reactions. The study concluded that palonosetron was comparable 

to ondansetron for prophylaxis of PONV in laparoscopic cholecystectomy when 

intravenous palonosetron  given as single dose just before induction.  
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Moon and co-authors
79 

have evaluated efficacy of palonosetron versus 

ondansetron in a hundred non smoking females who were allocated randomly to 

either group. One group received 8 mg of ondansetron as a bolus followed by 

16mg combined with patient controlled analgesia (PCA) regimen. Another 

group received intravenous 0.075mg palonosetron. Patients were treated with 

opioid analgesics like fentanyl to alleviate post operative pain. Incidence of 

PONV, adverse effects, severity of nausea and effect of rescue medication use 

were measured at 0-2 and 2-24 hrs. In a final conclusion, author remarked that 

palonosetron was more effective than ondansetron in high risk group where post 

operative opioids were used to control pain.  

Bajwa et al
80 

conducted a comparative clinical study in 60 patients undergoing 

day care surgery were randomly assigned in groups received 8mg of 

ondansetron or 0.075 mg of palonosetron just before induction of anaesthesia. 

All patients were observed for first 6 hours for PONV episodes and number of 

time rescue medication used. Patients were followed up on phone and statistical 

analysis was done. In palonosetron group 6.66% and 3.33% had nausea and 

vomiting respectively while in ondansetron group it was 20% and 13.33% 

respectively which was statistically significant. Author opined that palonosetron 

is better drug in comparison with ondansetron in controlling PONV in day care 

surgeries. 

Bhattacharjee and co-workers
81 

demonstrated the efficacy of palonosetron 

against granisetron in 60 female patients who had undergone laparoscopic 

cholecystectomy. Patients were randomly assigned to group P or group G and  
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received 75 µgm of palonosetron and 2.5 mg of granisetron respectively. 

Incidence of complete response (CR) and adverse effects were assessed 

statistically. From statistical observations author remarked that palonosetron 

was more effective as a prophylactic anti-emetic agent when compared with 

granisetron. However no statistical difference between two groups had been 

observed in relation to incidence of side effects. 

Chun and associates
82 

concluded the superiority of palonosetron in reducing 

PONV during first 72 hrs of post operative period among 204 patients. Two 

groups were assigned after randomization where one group received placebo 

(normal saline) and other group received 0.075mg palonosetron. Nausea 

severity, PONV incidence and rescue medication were the main parameters to 

assess efficacy. A conclusive remark by author mentioned that palonosetron 

helps in reducing incidence of PONV during post operative period. 

Sadaba et al
83 

opined about bioavailability of I.V. palonosetron in comparison 

with sc route and found equal bioavailability through both the routes. In their 

study appropriate patients were selected where platinum based chemotherapy 

was induced from October 2009 to July 2010. Patients were randomized to 

receive palonosetron either intravenous or subcutaneous route and primary end 

point for assessment was bioavailability. In a cross over designed study 

patient’s blood samples were collected at required intervals and statistical 

analysis was performed by ANOVA. Author revealed that there was no 

statistical difference in AUC. 
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Candiotti and colleagues
84 

organised open label study to compare better choice 

of rescue anti-emetics between first generation and second generation 5HT3 

antagonists in reducing PONV. In this multicenter trial outpatients planned for 

abdominal or gynaecological surgery by laparoscopic method were selected and 

received ondansetron 4 mg intravenously just before anaesthesia. By 

randomization, patients were allotted to receive rescue treatment either with 

palonosetron 0.075mg or ondansetron 4 mg through intravenous route. Out of 

enrolled 220 patients 98 patients received rescue medication (48 palonosetron 

and 50 ondansetron). Complete control assessed at 72 hours of drug treatment 

found no statistical significance in both groups (25% in palonosetron group 

against 18% in ondansetron group). Even though not much significant 

difference was observed in two active arms, author did not forget to mention 

about down going trend in palonosetron group towards decrease in episodes of 

vomiting. Author further suggested that larger studies are necessary to prove 

superiority of palonosetron as a rescue anti-emetic agent.  

Sharma and co-workers
85 

compared efficacy of palonosetron with ondansetron 

in a prospective study where 90 patients undergoing hysterectomy by 

laparoscopic approach were selected. Patients were randomized into group I 

who received intravenous 0.075mg palonosetron with 8 mg of dexamethasone. 

In group II, 4 mg of ondansetron with same dose of dexamethasone were 

injected. In group I, during first 2 hrs no one had nausea, three had vomiting and 

4% required rescue medication. While in group II, 8 had nausea (P=0.013) and 

vomiting and 20% needed rescue antiemetic therapy. After 24 hrs, neither 
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 group had either nausea or vomiting. From above observations author derived 

conclusion that combination therapy with dexamethasone and palonosetron was 

more beneficial in treating early as well as late cases of PONV.  

Mansour
86 

has conducted study in high risk individuals with ASA (American 

Society of Anaesthesiologists) grade I or II. After randomization and blinding of 

patient as well as investigator, study was conducted in one hundred and fifty 

patients. Three equal groups were assigned for study in which one group 

received Dexamethasone and normal saline, second group received 

dexamethasone and metoclopramide and third group received dexamethasone 

and palonosetron. Author concluded that combination of palonosetron and 

dexamethasone was safe in early as well as late phase of PONV
1
. 

Kim et al
87 

conducted a comparative study between palonosetron and 

ondansetron in non smoking females scheduled for gynaecologic surgery by 

laparoscopic manner. About 100 patients of ASA grade I or II were randomized 

into palonosetron group and ondansetron group. In ondansetron group, 8 mg of 

ondansetron was given intravenously followed by continuous infusion of 16 mg 

which was added in patient controlled analgesia regimen. Intravenous 0.075 mg 

of palonosetron was administered just before induction of anaesthesia in 

palonosetron group and normal saline was added in patient controlled analgesia 

regimen. PONV episodes were recorded at 2, 24, 48 and 72 hrs of post operative 

period. Overall incidence of PONV was 52% in ondansetron group and 48% in 

palonosetron group in 0-72 hr after surgery.  
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Author inferred from observations that no benefit of one drug over the other in 

preventing PONV.  

Morrow et al
88 

demonstrated superiority of palonosetron over other first 

generation 5HT3 antagonists. In this analytic study, different types of cancer 

patients who were about to receive emetogenic chemotherapy from four 

different trials were selected. Eligible patients from four study groups were 

grouped into two where first arm received single dose of 0.25mg or 0.75mg of 

IV palonosetron. In second arm either 32 mg of ondansetron,100 mg of 

dolasetron or 40 µgm/kg  of granisetron was given half an hour before induction 

of chemotherapy. In a large study population of 2913 malignancy patients, 

complete control for palonosetron was 66% and 46% in acute and late phase 

while in ondansetron arm it was 63% and 43% respectively. Author drawn 

concluding remark mentioning that palonosetron received group were free of 

nausea on every day and very few had severe nausea. In addition, requirement 

of rescue medication was also less in palonosetron group. 

Mattiuzzi et al
89

 compared two doses of palonosetron with ondansetron in 

patients of AML undergoing chemotherapy. Forty seven patients enrolled in one 

group received ondansetron 8 mg stat and then 24 mg continuous infusion. 

Another two groups having 48 patients in each arm received either palonosetron 

0.25 mg daily for 5 days or same dose of palonosetron on alternate day (Day1,3, 

and 5). In each group 77% were without nausea on first day and percentage of 

nausea from second to fifth day was reduced in all groups. On day 6and 7, 

patients from group who received palonosetron daily were free from nausea. 
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(p=0.01) Author remarked that daily palonosetron was superior to ondansetron 

in prophylaxis of late CINV. 

 

Moon et al
90 

derived conclusion from a study where 93 patients were planned to 

undergo gynaecologic laparoscopic procedures. Patients were randomized into 

two groups to receive 0.075 mg of IV palonosetron or 40 mg oral aprepitant. In 

a double blinded study complete response was assessed 1-48 hours of surgery. 

At 0 and 2 hrs, severity of nausea was significantly less (p<0.05) in aprepitant 

group. Although consumption of fentanyl was less in aprepitant group, large 

amount of rescue analgesics required to control pain in this group. In final 

comment author stated that palonosetron and aprepitant both are effective in 

PONV prophylaxis and further suggested that combined use of these drugs 

would provide more benefit compared to single use alone. 

In a randomized study done by  Bicer et al
 91

 where about 150 children under 2 

to 12 years of age group undergoing strabismus surgery were assigned to 

receive palonosetron with dose of  0.5,1.0,1.5 µgm/kg. All patients were 

assessed at four different intervals (0-2 hrs, 2-6 hrs, 6-24 hrs and 24-48n hrs) for 

episodes of nausea, vomiting or retching. Nausea severity was assessed by 

numerical scale. Percentage of PONV in children received 0.5 or 1 µgm/kg of 

palonosetron was 24% while PONV incidence was 4% less in children receiving 

1.5µgm/kg of palonosetron. Author mentioned efficacy of different doses of 

palonosetron in controlling PONV and stressed upon further evaluation for 

these dosages. 



40 | P a g e  
 

Bergese et al
92

 demonstrated efficacy of triple regimen anti-emetic therapy with 

palonosetron, dexamethasone and promethazine in patients undergoing 

craniotomy and also mentioned about less risk of QT prolongation on ECG in 

palonosetron combined anti-emetic regimen. Forty participants were given triple 

dose regimen containing 0.075 mg palonosetron, 10 mg dexamethasone and 25 

mg promethazine. Patients were assessed post-operatively every 24 hours for 5 

days for PONV symptoms. Incidence of PONV after 24 hrs of surgery was 30% 

(nausea incidence was 30% and emesis incidence was 7.5%). Overall incidence 

of PONV was 30% and complete response was seen in 70% in whom no nausea 

or vomiting has been observed from day1 to day5. As per Author’s opinion, in 

combination anti-emetic regimen palonosetron is effective in preventing PONV 

without additional cardiac risk of side effects. (No QT prolongation) 

Kim and associates
93

 conducted prospective study in 109 non smoking females 

posted for planned laparoscopic surgery. After randomization by using 

computerized random number tables patient were assigned into three groups. 

All three   groups received either ondansetron 4mg or palonosetron 0.075 mg or 

ramosetron 0.3mg. Primary efficacy parameters were assessed by using 

variables like number of PONV episodes, severity of nausea and number of 

times rescue medication used. Overall PONV incidence was found low in 

palonosetron based group (22.2%, 11.1%, 5.6%) in comparison to other two 

active treatment groups. (Ondansetron 77%, 48.6%, 28.6% and ramosetron 

60.5%, 28.9%, 18.4%) Need of rescue anti-emetic was reduced in palonosetron 

arm (P<0.001). By Kaplan Meier analysis method palonosetron ranked first 

antiemetic followed by ramosetron and ondansetron. 
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Chattopadhyay and collegues
94

 have inferred in a study where 109 women 

participated in a randomized study. Patients were allocated into two groups 

where first group received palonosetron (0.075mg) and second group received 

ramosetron (0.3mg) immediately after the birth of the baby. Participants were 

blinded to the procedures and investigator was also unaware about the fact that 

which therapeutic regimen was received to either group. Complete response in 

first 2 hrs of medication was 85% in palonosetron group and 83.3% in 

ramosetron group. After 2-24 hrs of medication, incidence of CR in 

palonosetron group was 70.9% and 53.7% in ramosetron group which was 

statistically significant. (p<0.05) After extrapolation of data, author remarked 

that palonosetron is better prophylactic agent than ramosetron in prevention of 

delayed PONV. 

Lorusso et al
95

 demonstrated that single dose combination therapy of 

palonosetron and dexamethasone is effective in controlling CINV in patients 

receiving multi day based chemotherapy (MD-CT). This prospective 

uncontrolled trial was planned in oncology OPD of Vito Fazzi Hospital in Italy. 

Patients were given 0.25 mg of palonosetron along with 20 mg of 

dexamethasone half an hour prior to induction of chemotherapy. All patients 

were asked to keep record in diary from day 1 to day 7. Complete response, 

complete control (complete response but mild nausea) and food intake amount 

per week were assessed.  Out of enrolled 50 patients, 80% showed CR and 78% 

showed CC. From first to last chemotherapy cycles CR was observed in 76 to 

88% and CC was seen in 62 to 88%of individuals.  Patients with CR showed 

more food intake per week than non complete responders and the difference was 
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statistically significant. (p<0.0001) Final concluding remark from author 

mentioned that palonosetron with single dose was capable of preventing CINV 

in all scheduled chemotherapy cycles. 

Morganroth and associates
96 

have assessed safety of single dose of 

palonosetron towards cardiovascular related side effect (QT prolongation) in 

phase I trial. It was double dummy and parallel arm study in healthy participants 

where moxifloxacin was given as positive control. After initial evaluation 

participants were allocated into five groups. First group received placebo in oral 

as well as IV form, second group received 0.25 mg of IV palonosetron with oral 

placebo, third group received 0.75 mg of IV palonosetron (three fold higher than 

previous group) with oral placebo, fourth group received 2.25 mg of IV 

palonosetron (three fold higher than previous group) with oral placebo and last 

group received IV placebo with 400 mg of oral moxifloxacin. The study showed 

no prolongation of QT interval with confidence interval (CI) of 10 ms. Author 

concluded that palonosetron did not show any adverse effect on cardiovascular 

system even with increase in dose. On the other hand 5HT3
 
antagonists like 

ondansetron and dolasetron reported prolonged QT interval in increasing dose. 

Charbit and collegues
97 

assessed safety of ondansetron, droperidol in a small 

prospective study on a 16 healthy volunteers. After dividing into two equal sex  

groups, participants received either ondansetron or droperidol in first group and 

combination of ondansetron and droperidol or placebo in second group. The 

QTc interval was assessed in all groups. As compared placebo group, 

ondansetron as well as droperidol showed prolonged QTc.  
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Prolonged QTc interval was also observed in a group who received combination 

therapy with ondansetron and droperidol. Author concluded that ondansetron or 

droperidol or their combination had higher risk of cardiovascular adverse effect 

in term of QTc prolongation. 

 

To demonstrate anti-emetic efficacy it is better to conduct study in high risk 

group as these groups will be more benefitted from the intervention than normal 

individuals. Many studies have been conducted to evaluate safety and efficacy 

of anti-emetics in a specific groups undergoing particular type of surgery. We 

cannot make generalization because these findings in one group of population 

who underwent particular type of surgery may not be applicable to other type of 

surgery. There are insufficient data available on participant of all age groups 

and all post operative surgeries under general anaesthesia. To bridge this gap we 

conducted study to assess safety and efficacy of palonosetron against 

ondansetron on population covering all eligible post operative candidates 

undergoing general anaesthesia irrespective their type of surgery.  
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4. MATERIALS AND METHODS 
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MATERIALS AND METHODS 

 

The study was initiated after getting approval from the Institutional Ethical 

committee. Approval letter dated 21.01.2015. 

 

Study Design: double blinded randomized controlled study. 

 

Study period: January2015 to February 2016. 

 

Source of Data: All eligible patients of ASA grade I category undergoing 

surgical intervention under general anaesthesia in Karpaga Vinayaga Institute of 

Medical Sciences were enrolled.  

 

Sample Size: sample size was calculated with 5% (p<0.05) level of significance 

and a power of study at 80%. (β error 20%). Sample size required for our study 

was 50 in each group but 8 more samples in each group were added to improve 

accuracy of study results. 
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Inclusion Criteria: 

1. Patients of  either sex between age group 15-60 yrs with ASA grade I 

status  

2. Patient willing to give written informed consent 

Exclusion Criteria: 

1. Pregnancy 

2. Patients with diagnosed case of Acid Peptic Disease 

3. Patient with history of nausea and vomiting pre-operatively 

4. Patient taking anti-emetics or steroids 

5. Patient having major organ involvement like liver, kidney, heart, brain 

and lungs 

6. Chronic alcoholic  

7. Patient with known hypersensitivity to any of the study trial drug 

8. Patient participated in other study trial 

9. Patient with history of motion sickness 

10.  Patients of Malignancy 

Subject enrollment:  

A written informed consent was obtained from all participants in each group 

prior to surgery. Meticulous care was taken in obtaining demographic data, 

details of previous illness and retrieving details like past history of motion 

sickness or PONV. 
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CONSORT diagram of patient distribution: 

 

 

 

 

 

 

 

 

 

 

 

Methodology: 

 

116 out of 129 patients were recruited for the study based upon inclusion and 

exclusion criteria and routine investigations like Hb %, TLC, FBSL, PPBSL, 

BUL, S. Creatinine, Chest X-ray and ECG were recorded.  

 

 

Enrollment 
Participants assessed for study (n=129) 

Excluded from study 

Not fulfilling inclusion 

and exclusion criteria 

(n=13) 

Block randomization (n=116) 

Allocated to Group A 

(Palonosetron) N=58 

 

Allocated to Group B  

Ondansetron    N=58 

 

                Allocation to groups  

No dropout 

 
No dropout 

No dropout 

 

                   Follow-up  

Analysed N=58 

 

Analysed    N=58 

 

                  Statistical analysis   
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Patients were randomly assigned into two equal groups.  

Group A: received palonosetron 0.075 mg intravenously. 

Group B: received ondansetron 8 mg intravenously. 

Block randomization method was used for assigning equal groups. Four letter 

blocks were prepared as: AABB, ABAB, ABBA, BAAB, BABA, BBAA and 

patients were allocated accordingly. For example, if randomly selected block 

would be BAAB then first patient would go to group B, second and third patient 

would go to group A and fourth patient would go to group B. In this way there 

was equal distribution of subjects in each group. 

Before induction of anaesthesia vitals like pulse, respiratory rate, systolic and 

diastolic blood pressure, temperature and oxygen saturation (SPO2) were 

recorded. A covered envelope was provided to anaesthetist where name of drug 

group was mentioned. (Obtained from block randomization) Accordingly either 

palonosetron or ondansetron was administered 10 minutes before anaesthesia. 

After premedication with fentanyl 2µg/kg
14

 and glycopyrrolate
14 

5µg/kg, 

patients were induced with IV propofol 2mg/kg and intubated with succinyl 

choline
14 

and muscle relaxation was achieved by vecuronium bromide 

0.08mg/kg. Patients were reversed back from general anaesthesia with 

neostigmine 0.05mg/kg and glycopyrolate 0.2 mg. All vital parameters like 

pulse, BP, RR, Temperature, SPO2 and ECG were monitored intra operatively 

and post operatively at 0, 6,12,24,48 hrs.  
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Patients were questioned by trained staff or on duty CRRI by using validated 

questionnaire for assessment of safety and efficacy. Efficacy was evaluated by 

complete response,
80,98 

(no episode of nausea or vomiting and no use of rescue 

medication) severity of nausea,
80, 98

  use of rescue medication, and overall 

satisfaction score by 5 point Likert scale within 48 hrs of surgery
98

. Nausea 

severity was measured by Verbal Rating Scale and patients were graded into: no 

nausea 0, mild nausea 1-3, moderate nausea 4-6 and severe nausea 7-10. Those 

who had developed severe nausea or vomiting, rescue antiemetic IV 

metoclopramide (10mg) was administered.  

 

Safety was evaluated for presence of rash, itching or hypotension or any serious 

adverse event during and after surgery. Cardiovascular safety was assessed by 

comparing pre and post-operative ECG by assessing QTc interval. 

 

Statistical analysis: 

Mean, standard deviations and proportions were calculated among the 

groups. Data was entered into excel spread sheet and analysed by using SPSS 

software. Statistical analysis was done by Chi-square test and Student t-test.  

P value less than 0.05 was considered as statistically significant.  
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OBSERVATIONS AND RESULTS 

 

Table1: Distribution of subjects according to age 

Age 

Group 

Group A 

N (%) 

Group B 

N (%) 

Total 

N (%) 

18-28 20 23 43      (37.07) 

28-38 17 13 30      (25.86) 

38-48 16 14 30      (25.86) 

48-58 05 08 13      (11.21) 

Total 58 58 116    (100) 

Mean age 33.93 ±10.32 34.86±11.43 * P> 0.05 

 

* (p>0.05 not significant) 

 

In the above table it was observed that mean age among Group A and Group B 

were 33.93± 10.32 and 34.86 ± 11.43 years respectively.  

This difference was not statistically significant. (p>0.05) 
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Figure 1: Age wise distribution of subjects

  

Large numbers of subjects observed in younger age group (18-28years) while 

small numbers of participants were present in elder age group. (48-58years)  

Table 2: Demographic data 

 

 

Mean age observed in both groups were 33.93 and 34.86 respectively. Average 

height and weight in Group A and Group B were 152.95, 153.02 cms and 54.93 

and 54.83 kg. 
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Parameters  Group A Group B P value 

Mean age  33.93± 10.31 34.86 ± 11.43  0.46 

Mean height 152.95 ± 6.81 153.02± 6.38  0.06 

Mean weight  54.93 ± 9.84 54.83 ± 8.72 0.06   

Mean BMI 23.54±2.56 23.25±2.45 0.8 
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Figure 2: Mean Age among the study groups

 

Figure 3: Mean weight and height among the study Groups
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 Table 3: Distribution of subjects according to sex 

Sex Group A  

N (%) 

Group B 

 N (%) 

Total  

N (%) 

Male 27 ( 23.27) 39 (33.62) 66  (56.90) 

    

Female 31 (26.73) 19 (16.38) 50  (43.10) 

    

Total 58 (50) 58 (50) 116    (100) 

 

 

In our study 66 (56.90%) were males and 50 (43.10%) were females. The 

distribution of men and women among both the groups were nearly similar and 

there was no statistically significant difference. 

Figure 4: Distribution of sex (%) among both study groups 
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Table 4: Risk factors among study groups: 

 

 

Risk factor 

 

 

Group A 

 

Group B 

 

P value 

Female Gender 31/58 (53%) 19/58(33%)  0.02 

Non smokers 52/58 (89%) 49/58 (84%) 0.4 

Duration of surgery > 

2 hrs 

7/8(88%) 13/20 (65%)  0.23 

 

In group A, female patients were 20% more as compared to group B. In both 

groups non smokers were having almost equal percentage. In group A, surgical 

time was prolonged for more than 2 hours in 88% of subjects which was higher 

than group B (65%). 

 

Figure 5: Risk factors among group A and group B 
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Table 5: Mean and SD of pulse among the study groups 

 

Pulse rate / min Group Mean SD 

Pre-op 
Group A 78.91 6.809 

 
Group B 81.05 9.212 

Pre-ind 
Group A 83.07 10.244 

 
Group B 85.22 11.278 

Intra-op 
Group A 82.98 8.904 

 
Group B 86 13.54 

Post-op (0) 
Group A 80.95 11.075 

 
Group B 79.48 11.509 

Post-op (6) 
Group A 80.83 9.156 

 
Group B 79.57 9.599 

Post-op (12) 
Group A 80.81 9.802 

 
Group B 80.1 10.767 

Post-op (24) 
Group A 81 10.333 

 
Group B 79.83 9.217 

Post-op (48) 
Group A 79.83 9.552 

 
Group B 79.19 8.642 
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Table 6: Mean and SD of systolic BP among the study groups 

 

Systolic BP 

(mmHg) 

Group  Mean  SD 

Pre-op 

Group A 115.62 9.525 

 

Group B 115.55 10.212 

Pre-ind  

Group A 116.34 7.67 

 

Group B 117.03 12.001 

Intra-op 

Group A 117.31 10.705 

 

Group B 116.45 12.151 

Post-op (0) 

Group A 120.17 13.566 

 

Group B 121.28 13.976 

Post-op (6) 

Group A 118.97 13.103 

 

Group B 117.86 9.099 

Post-op (12) 

Group A 116.9 8.779 

 

Group B 118.24 10.794 

Post-op (24) 

Group A 117.86 9.38 

 

Group B 117.93 8.385 

Post-op (48) 

Group A 118.66 9.473 

 

Group B 118.28 9.525 
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Table 7: Mean and SD of diastolic BP among the study groups 

 

Diastolic BP 

(mmHg) 

Group  Mean  SD 

Pre-op 

Group A 75.86 7.234 

 

Group B 75.52 7.411 

Pre-ind  

Group A 75.41 6.733 

 

Group B 75.69 6.916 

Intra-op 

Group A 75.93 9.485 

 

Group B 76.34 8.062 

Post-op (0) 

Group A 76.31 9.228 

 

Group B 76.17 9.094 

Post-op (6) 

Group A 75.83 8.396 

 

Group B 74.38 7.845 

Post-op (12) 

Group A 76.74 7.01 

 

Group B 75.72 6.429 

Post-op (24) 

Group A 74.59 7.876 

 

Group B 74.24 6.511 

Post-op (48) 

Group A 74.21 7.62 

 

Group B 74.41 5.968 
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Table 8: Mean and SD of RR among the study groups 

 

RR (cycles/min) Group  Mean  SD 

Pre-op 

Group A 18.95 2.502 

 

Group B 18.14 2.893 

Pre-ind  

Group A 18.78 2.492 

 

Group B 17.95 2.658 

Intra-op 

Group A 13.28 1.387 

 

Group B 12.62 0.933 

Post-op (0) 

Group A 19.69 2.624 

 

Group B 19.55 2.226 

Post-op (6) 

Group A 19.28 2.726 

 

Group B 18.62 2.491 

Post-op (12) 

Group A 18.93 2.316 

 

Group B 18.33 2.438 

Post-op (24) 

Group A 18.34 2.213 

 

Group B 18.09 2.187 

Post-op (48) 

Group A 18 2.184 

 

Group B 17.47 1.958 
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Table 9: Mean and SD of temperature among the study groups 

 

Temperature (
0
F) Group  Mean  SD 

Pre-op 

Group A 98.16 0.325 

 

Group B 98.18 0.277 

Pre-ind  

Group A 98.12 0.297 

 

Group B 98.25 0.292 

Intra-op 

Group A 98.12 0.302 

 

Group B 98.2 0.353 

Post-op (0) 

Group A 98.34 0.289 

 

Group B 98.36 0.361 

Post-op (6) 

Group A 98.35 0.516 

 

Group B 96.7 12.122 

Post-op (12) 

Group A 98.24 0.363 

 

Group B 98.19 0.333 

Post-op (24) 

Group A 98.19 0.247 

 

Group B 98.08 0.207 

Post-op (48) 

Group A 98.17 0.271 

 

Group B 98.13 0.246 
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Table 10: Mean and SD of SPO2 among the study groups 

 

SPO2 (%) Group  Mean  SD 

Pre-op 

Group A 98.93 0.413 

 

Group B 98.95 0.223 

Pre-ind  

Group A 99.33 0.758 

 

Group B 99.17 0.679 

Intra-op 

Group A 99.29 0.795 

 

Group B 99.26 0.715 

Post-op (0) 

Group A 98.78 1.325 

 

Group B 98.9 0.968 

Post-op (6) 

Group A 99.03 1.27 

 

Group B 98.9 1.087 

Post-op (12) 

Group A 99.02 1.147 

 

Group B 99.12 0.88 

Post-op (24) 

Group A 98.76 1.418 

 

Group B 99.05 0.847 

Post-op (48) 

Group A 99 1.009 

 

Group B 99.21 0.744 

 

There was no difference in mean vital statistics in both the groups during pre-

operative, pre-induction, intra-operative and post-operative period.  
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Figure 6: Trend of pulse rate (before and after surgery) 

 

Figure 7:  Blood pressure trend (before and after surgery) 
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Figure 8: Pre, intra and post-op RR trend   

 

 

Intra-operative dip  in  RR was due to elective    ventilation  where   RR was    set        

around         12-14/min. 

Figure 9: Pre, intra and post-op temp. trend   

 

 

Figure 10: Pre, intra and post-op SPO2 trend   
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Table 11: Distribution of various surgeries in study groups 

 

Type of surgery  Group A Group B Chi square 

test  

  

P value 

Oro-maxillary  08/58 

(14%) 

07/58 

(12%) 

0.07 0.7 

Laparoscopic 

Abdominal 

14/58 

(25%) 

17/58 

(29%) 

0.39  0.5 

LSCS nil 01/58 (2%)    

Gynaecological 

Surgeries 

04/58 (7%) 04/58 (7%)   

Orthopaedic 

surgeries 

04/58 (7%) 05/58 (9%) 0.12 0.7 

ENT surgeries 10/58 

(17%) 

10/58 

(17%) 

   

Thyroid surgery 02/58 (3%) 04/58 (7%) 0.7 0.4 

Spine Surgery 03/58 (5%) nil    

Dental surgery 02/58 (3%) nil    

General  surgery 

excluding thyroid 

and laparoscopic 

procedures 

03/58 (5%) 05/58 (9%) 0.54 0.4 

Radical Neck 

Dissection 

07/58 

(12%) 

02/58 (3%) 3.01 0.08 

PCNL 01/58 (2%) 03/58 (5%) 1.04 0.3 

Total 58/58 58/58   

 

In both the groups, laparoscopic surgeries were higher in number and ENT 

surgeries were equal in each group. 
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Figure 11: Types of surgeries performed among the study groups 

 

 

 

Abdominal laparoscopic surgeries were the most common type of surgery (25% 

and 29%) in our study.  In both groups, ENT surgeries were equal in number 

(10, 17%).  Oro-maxillary and radical neck dissection surgeries were more in 

group A as compared to group B. Least common surgeries were LSCS (nil) in 

group A and spine and dental surgeries (nil) in group B. 
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Figure 12: comparison of investigations among study groups 

    

 

   

   

   

Mean HB%, TLC values, Blood sugar values and renal parameters did not show 

any significant difference among the groups. 
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Table12: EFFICACY PARAMETERS 

 

Efficacy parameters  

 

Group A (n=58) 

 

Group B (n=58) 

 

P value 

1.Complete response 50 38 0.009
* 

2.Use of rescue medication 8 20 0.009
* 

3.Gratification score   

 

 

 

 

 

 

0.0001
* 

 

 

 

DG 2 9 

NGNDG 8 22 

GR 43 26 

HGR 5 1 

4. Severity of nausea  

0.03
* 

Nil  50 38 

Mild 4 12 

Moderate 4 08 

  

Efficacy of palonosetron was assessed by CR, number of time rescue 

medication used, overall gratification and nausea severity score by VRS showed 

statistically significance. 
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Figure13: Nausea severity assessed by VRS 

 

 

Figure14: Gratification score assessed by 5 point Likert scale 

GS2: disgratified, GS3:neither gratified not dis-gratified, GS4:gratified  

and GS5:highly gratified. 
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Figure 15: Use of rescue medications in group A and B 

 

 

Figure 16: Episodes PONV within first 48 hrs of surgery 

 

In group A, 8 had PONV while in group B, 20 had PONV. 
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Table 13: Incidence of PONV (%) in various surgeries in Palonosetron 

group 

 

Type of surgery Percentage  

ENT surgery 37.50% 

Laparoscopic surgery 25% 

Oro-maxillary Surgery 25% 

Thyroidectomy 12.50% 

 

 

Figure 17: Incidence of PONV in different types of surgeries in 

palonosetron group 

 

 
 

 

 

 

 

Maximum episodes of PONV has been observed in ENT surgeries in group A. 

Laparoscopic and Oro-maxillary surgeries were having equal number of PONV 

episodes. 

Minimal incidence of PONV was seen in thyroid surgeries. 
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Table 14: Incidence of PONV (%) in various surgeries in ondansetron 

group 

 

 

Type of surgery                                          Percentage  

ENT 15% 

Thyroidectomy  20% 

Orthopaedic surgery 10% 

Laparoscopic surgery 30% 

Gynaecologic surgery 10% 

Oro-maxillary-surgery 10% 

PCNL 5% 

 

 

Figure 18: PONV percentage in various surgeries  in ondansetron group 

 

 
 

 

Maximum incidence of PONV in group B was seen in laparoscopic surgeries 

followed by thyroid surgeries. Incidence of PONV in ENT surgeries in group B 

was 15%. Least incidence was seen in percutaneous nephrolithotomy (PCNL). 
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Table 15: Distribution of gender in PONV patients: 

 

Gender Group A (%) Group B (%) 

Male  25 % 50 % 

Female 75 % 50 % 

 

 

 

Figure 19: PONV incidence among males and females in study groups 

 

 

 

 
 

 

 

 

In group A, incidence of PONV was higher in females as compared to males 

(3:1) but was equal (1:1) in group B. 
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Table16: Incidence of PONV in acute phase and late phase 

 

Group PONV  

0-6 hrs 

PONV 

6-12 hrs 

PONV 

12-24 hrs 

PONV 

24-48 hrs 

Total 

Group A 0 0 2/8 (25%) 6/8(75%) 8/8 

Group B 0 12 (60%) 7 (35%) 1 (5%) 20/20 

 

In early phase (0-24hrs) PONV incidence in group A was less (25%)  as 

compared to group B(95%) but in late phase PONV incidence was high. 

 

Figure 20: Mean age and BMI in PONV patients in study groups 
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Table 17: Safety parameters 

Adverse effects Group A Group B 

Headache 2 4 

Constipation 1 1 

Dizziness 1 2 

Fatigue  1 1 

Itching 0 0 

Insomnia 1 1 

QTC  prolongation 0 1 

   

 

Figure 21: Adverse effects among the study groups: 

 

 

Both the groups did not show any serious adverse event. Most common side 

effect was headache in both groups and least common side effect was rash or 

itching. QTc prolongation was seen in ondansetron group in single patient while 

none in palonosetron receivers. 
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6. DISCUSSION: 
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DISCUSSION 

This study was undertaken to assess safety and efficacy of palonosetron versus 

ondansetron. Two groups with equal number of participants were chosen and 

total 116 participants were recruited in the study. 

Mean age among group A and group B were 33.93and 34.86years respectively 

and does not show any statistical significance. In younger age group (18-28) 

maximum numbers of subjects were observed and in elder age group (48-58) 

minimum numbers of subjects were observed. Among 116 participants 

recruited, 56.9 % were male and 43.1 % were female. Sex distributions among 

both the groups were same with no statistical difference.  

Mean body weight, height and BMI in group A were 54.93 kg, 152.95 cm and 

23.54 kg/m
2
 respectively. In another group B, mean weight, height and BMI 

were 54.83 kg, 153.02 cm and 23.25 kg/m
2
. There were no statistically 

significant differences among the groups in relation to demographic parameters. 

Vital parameters like pulse, systolic and diastolic BP, RR, temperature and 

SPO2 were assessed pre-operatively, before induction, during surgery and post-

operatively after 6,12,24 and 48 hours. It was observed that there were no 

significant differences in mean vital parameters. 

Mean pulse rate was slightly high during pre-operative and induction period 

which may be due to initial anxiety of the patient just before undergoing 

surgery. Rise in mean systolic BP during intra-operative session was due to  
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increased sympathetic activity and during post-operative period was due to pain.  

Small dip in mean RR was because of artificial ventilation provided during 

general anaesthesia at the rate of 12-14 breaths/min. 

The most commonly performed surgeries in both the groups were laparoscopic 

abdominal surgery followed by ENT and Oro-maxillary surgeries. In ENT 

category, common surgeries were septo-plasty and tonsillectomy while in Oro-

maxillary category common surgeries were ORIF (open reduction and internal 

fixation) mandible and radical neck dissection. There was no statistical 

significance between group A and group B in relation to types of surgery. 

Efficacy parameters were assessed by complete response, number of rescue 

anti-emetics used, nausea severity and overall satisfaction score. 

Complete response was evaluated as no nausea, vomiting and no need of rescue 

anti-emetics. Out of 116 patients, 88 were complete responders among which 50 

(86%) were from palonosetron group and 38(65%) were from ondansetron 

group. The difference of numerical value of 12 among the groups was highly 

significant. Similar results were seen in a study published by Musso
99

 and 

colleagues which was prospective study conducted on different types of cancer 

patients. It showed 80% CR for CINV in palonosetron group and 60% in 

ondansetron group. Mattiuzzi et al
89

 also demonstrated higher CR in 

palonosetron arm versus ondansetron arm. The study conducted by 

Chattopadhyay
94

 and associates where PONV was assessed in post caesarean 

delivery. In the same study, CR was observed in 85% of subjects using  
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palonosetron and 83% of subjects using ramosetron. In another study for 

prevention of CINV, Schwartzberg and colleagues
100

 stated overall CR 51% in 

palonosetron group and 40% in ondansetron, dolasetron or granisetron group. 

Our study demonstrated higher CR rates compared to previous study. This may 

be due to recruitment of subjects with less number of high risk population in our 

study. 

In our study, number of times rescue medications used in palonosetron group 

and ondansetron group were 8 and 20 respectively. In ondansetron group, more 

number of patients required rescue anti-emetics as compared to palonosetron 

group and the difference was statistically significant. Sharma and colleagues
85

 

study also showed higher (20%) use of rescue medication in ondansetron group 

as compared to palonosetron group (4%). Kim and associates
87

 found less use of 

rescue anti-emetics in palonosetron group than ondansetron or ramosetron 

group. 

Out of 116 patients, only 28 had nausea among which 8 belonged to 

palonosetron group and 20 belonged to ondansetron group. Of 8 patients from 

palonosetron receivers, 4 had mild nausea and remainder had moderate nausea 

while in ondansetron group, 12 had mild nausea and rest had moderate nausea. 

None had severe nausea in both the groups. Severity of nausea among the group 

was statistically significant. Similar results were observed by Bajwa
80

 et al study 

where 6.66% had nausea and 3.33% had vomiting in palonosetron group while 

20% observed nausea and 13.33% observed vomiting in ondansetron group and 

the difference was statistically significant.  
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Schwartzberg
100 

and associates demonstrated no significant difference between 

palonosetron and other 5HT3 antagonists during early post-chemotherapy period 

but significant difference was observed in delayed chemotherapy period. 

PONV episodes during first 48 hrs were 8 (13.76%) in palonosetron group and 

20 (34.4%) in ondansetron group which was highly significant. Consistent 

results were also observed in previous study conducted by Kim
93

 and associates 

where PONV incidence in palonosetron group was 22.2% and 77% in 

ondansetron group. Lower values observed in our study were due to patient 

related and surgery related factors. Higher incidence was because of recruitment 

of more high risk predictors of PONV in other study.  

Overall satisfaction score was assessed by 5 point Likert score. In palonosetron 

group, gratified participants were 43, highly gratified were 5, 8 were of neutral 

opinion and 2 were disgratified. In ondansetron group, 26 were gratified, 22 

were neutral, one was highly gratified and 9 were disgratified.  Overall 

gratification score (82% vs 46%) with anti-emetic drugs showed significant 

difference between the groups. An analogous  results were observed by 

Mansour
86

 study. In a three different groups receiving palonosetron or saline or 

metoclopramide along with dexamethasone had total satisfaction score 88%, 

48% and 62% respectively.  

In our study, patients from palonosetron group had higher CR, lesser nausea, 

lesser vomiting and higher satisfaction score as compared to ondansetron  

group. Even though both drugs belong to same structural group, palonosetron 

was much superior in controlling PONV. Few studies conducted
73, 78, 82, 85, 88, 89, 
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98 
among two groups have showed domination of palonosetron as anti-emetic 

agent. Palonosetron has ranked one
93

 in anti-emetic property than other 5HT3 

antagonists like ramosetron and granisetron. Even with combination 

chemotherapy
85

 palonosetron appears to be effective in controlling PONV. 

In spite higher number of females in our study group, PONV incidence was 

(14%) as compared to ondansetron group (34.48%). Palonosetron proved its 

utility not only in normal patients but also in high risk individuals
73,75,79,81

 in 

controlling episodes of PONV. Superior efficacy of palonosetron could be due 

to its higher receptor affinity
74,75

 due to allosteric site
74

 and longer half life
12,73

. 

Palonosetron was not only effective in reducing overall incidence of PONV but 

in controlling PONV episodes during early post-operative period (0-24hrs). This 

cardinal finding has more value when previous study
101

 has been demonstrated 

efficacy of other 5HT3 antagonist to palonosetron in decreasing early episodes 

of PONV. From above mentioned findings we can conclude that palonosetron is 

also equally competent to other 5 HT3 antagonist in controlling early phase 

PONV.  

Pre-operative, intra-operative and post-operative vital parameters were 

compared in both the groups showed not much significance among the groups. 

Fewer exceptions were pre-induction temperature, intra-operative RR and post-

operative temperature where p value was statistically significant. As 

temperature and RR can be affected by various external factors like infection, 

underlying pathology, effect of anaesthetic agents, this statistical difference 

among two groups do not carries any significance. 
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Various clinical trials had been supporting about safety
96, 102 

of palonosetron. In 

our study palonosetron was well tolerated and was equally safe as ondansetron 

because both group had mild and lesser side effects. Side effects in both the 

groups were similar to previous studies. The common side effects observed 

were headache, constipation, fatigue and insomnia. Most common side effect in 

both group was headache. Mattiuzzi
 
et al

89 
demonstrated most frequent adverse 

effect as headache and constipation. A study carried out by Sadaba et al
83

 also 

stated headache, constipation and diarrhoea as frequent adverse events. No one 

from either group developed rash or itching or diarrhoea. A single participant 

had QT prolongation in ondansetron group but no one had it from palonosetron 

group. Very few studies
96

 have demonstrated cardiac safety of palonosetron 

with increasing dose. In our study, no effect was observed on electrocardiogram 

measured by QT prolongation. Mean QTc for palonosetron group before and 

after surgery was 0.391 and 0.396 ms while mean QTc for ondansetron group 

before and after surgery was 0.393 and 0.396 ms respectively. Very few 

studies
97, 103 

have showed risk of QT prolongation and development of 

ventricular tachycardia while using ondansetron. As in ondansetron group, only 

one patient had QT prolongation and not much difference in mean QTc among 

both the groups, cardiac repolarisation measured by QTc interval cannot be 

generalised to all ondansetron population. Superiority of palonosetron in 

relation to cardiac safety cannot be concluded  

with above inadequate data. To prove cardiac safety of palonosetron over 

ondansetron more number of subjects will be required. Hence we can draw 

inference that palonosetron is not superior to ondansetron in terms of safety but 



82 | P a g e  
 

equally safe as far as side effects are concerned. There is definite scope to 

explore cardiac safety profile of palonosetron over ondansetron in large sample 

size population to affirm higher safety of palonosetron.  

In our study, there was no loss of follow-up as patients were monitored from 0-

48 hrs after surgery with regular intervals. Also no deaths were observed in 

either group. 

Our study has few limitations… 

First, non-inclusion of placebo group to evaluate baseline incidence but 

withholding antiemetic therapy in post-operative patients would be like denying 

treatment to them.  

Second, propofol containing regimen used for induction of anaesthesia may 

interfere with incidence of PONV.  

Third, Patient satisfaction score cannot be considered as end point because 

subjective feeling may show wide variation in groups. 
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7. SUMMARY 
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SUMMARY 

The present double blinded, randomized controlled study was carried out to 

evaluate efficacy and safety of palonosetron against ondansetron in post-

operative patients undergoing General Anaesthesia. 

A total 116 patients were recruited in the study after fulfilling inclusion and 

exclusion criteria. After block randomization subjects were allocated in two 

different groups. Group A was given IV palonosetron 75 µg and group B was 

given IV ondansetron 8 mg before induction of anaesthesia. All patients were 

followed up intra-operatively and post-operatively. 

The study revealed the following findings: 

The mean age among group A and group B patients were 33.93± 10.32 and 

34.86 ± 11.43 years respectively. 

The numbers of subjects in age groups 18-28 years were more in both groups 

(20 and 23 respectively) 

Among 116 participants 66 were male and 50 were female. 

The mean weight, height and BMI in group A and group B were 54.93±9.84 kg, 

152.95±6.81 cm 23.54± 2.56 kg/m
2
 and 54.83±8.72 kg, 153.02±6.38 cm, 23.25± 

2.45 kg/m
2
respectively. 

Vital parameters recorded before induction, during and after surgery showed no 

statistical significance with few exceptions. 
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Efficacy parameters were evaluated by CR, nausea severity, use of rescue 

medication and overall satisfaction score. For all efficacy parameters statistical 

values were highly significant.  

Safety parameters were assessed by comparing episodes of adverse drug events 

and cardiac safety was evaluated by measuring QTc interval from post-operative 

ECGs. There was no significant difference in adverse events among the groups. 

Although QTc prolongation in one subject was seen in ondansetron group was 

not considered significant due to small sample size. 

From statistical data analysis, the present study inferred that second generation 

palonosetron is more effective and equally safe to ondansetron in preventing 

PONV in post-surgical patients undergoing general anaesthesia. 

As our study could not able to prove better safety of palonosetron due to less 

number of adverse effects, further research is suggested to assess safety of 

palonosetron with  larger sample size population. 
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8. CONCLUSION 
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CONCLUSION 

 

Thus from the current study we conclude that…  

1. Palonosetron was more efficacious than ondansetron in controlling 

PONV in a post-surgical patients undergoing general anaesthesia.  

 

2. In addition, palonosetron was also effective in reducing PONV in first 24 

hours of post-operative period. Overall satisfaction was high in 

palonosetron receivers than patients whom ondansetron was given. 

 

3. Palonosetron was found equally safe as Ondansetron. 

 

 

 

 

 

 

 

 

 



88 | P a g e  
 

 

 

  

 

 

 

 

 

 

 

 

 

 

9. BIBLIOGRAPHY            

 

 

 

 

 



89 | P a g e  
 

BIBLIOGRAPHY 

1. Watcha M.F, White P.F. Postoperative nausea and vomiting. Its etiology, 

treatment and prevention. Anesthesiology 1992; 77:162-184. 

2. Kapur PA. The big "little problem". Anesth Analg 1991; 73: 243-245. 

3. Apfel CC, Laara E, Koivuranta M, Greim CA, Roewer N. A simplified risk 

score for predicting postoperative nausea and vomiting: conclusions from cross-

validations between two centers. Anesthesiology 1999; 91: 693-700. 

4. Gan TJ, Meyer T, Apfel CC, Chung F, Davis PJ, Eubanks S, et al. Consensus 

guidelines for managing postoperative nausea and vomiting. Anesth 

Analg. 2003; 97: 62–71.   

5. Burtles R, Peckett BW. Postoperative vomiting; some factors affecting its 

incidence. Br J Anaesth. 1957; 29:114–123.  

6. Kenny GN. Risk factors for postoperative nausea and 

vomiting. Anesthesia. 1994 ; 9: 6–10. 

7. Islam S, Jain PN. Postoperative nausea and vomiting (PONV): A review 

article. Indian J Anaesth. 2004; 48: 253-258. 

8. Tramèr MR. Treatment of postoperative nausea and vomiting. BMJ. 2003; 

327: 762–763. 

9.  Muchatuta NA, Paech MJ. Management of postoperative nausea vomiting: 

focus on palonosetron. Ther clin Risk Manag 2009; 5: 21-34.   



90 | P a g e  
 

10.. Chatterjee S, Rudra A, Sengupta S. Current Concepts in the Management of 

Postoperative Nausea and Vomiting. Anesthesiology Research and Practice. 

2011;2011:748031. doi:10.1155/2011/748031. 

 

11. Golan David E, Tashjian Jr Armen H, Armstrong Ehrin J, Armstrong April 

W. Principles of Pharmacology . 3
rd

 edition. New Delhi: wolters kluwer India 

Pvt Ltd; 2012. 

12. Candiotti KA, Kovac AL, Melson TI. A randomized, double- blind study to 

evaluate the efficacy and safety of three different doses of palonosetron versus 

placebo for preventing postoperative nausea and vomiting. Anesth Analg 

2008;107: 445-451.   

13. Rang H.P, Dale M.M, Ritter J.M, Flower R.J, Henderson G. Rang and 

Dale’s Pharmacology. 7
th

 edn. Edinburgh: Elsevier Churchill Livingstone; 2012. 

14. Miller R.D, Cohen N, Eriksson Lars I, Fleisher Lee, Jeanine P, Wiener K et 

al. Miller’s Anaesthesia. 8
th

 edn. Philadelphia, Pennsylvania: Elsevier Churchill 

Livingstone; 2015. 

15. Gan T, Sloan F, Dear Gde L, El-Moalem HE, Lubarsky DA. How much are 

patients willing to pay to avoid postoperative nausea and vomiting? Anesth 

Analg. 2001; 92(2): 393-400. 

16. Kerger H, Turan A, Kredel M, Stuckert U, Alsip N, Gan TJ et al.  Patient’s 

willingness to pay for anti-emetic treatment. Acta Anaesthesiol Scand. 2007 ; 

51(1): 38-43. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11159239
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sloan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11159239
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dear%20Gde%20L%5BAuthor%5D&cauthor=true&cauthor_uid=11159239
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Moalem%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=11159239
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lubarsky%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=11159239
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%2C+Tong+J.%3B+Sloan%2C+Frank%3B+de+L+Dear%2C+Guy%3B+More+Anesthesia+%26+Analgesia.+92(2)%3A393-400%2C+February+2001.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%2C+Tong+J.%3B+Sloan%2C+Frank%3B+de+L+Dear%2C+Guy%3B+More+Anesthesia+%26+Analgesia.+92(2)%3A393-400%2C+February+2001.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kerger%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17229228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Turan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17229228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kredel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17229228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stuckert%20U%5BAuthor%5D&cauthor=true&cauthor_uid=17229228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alsip%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17229228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=17229228
http://www.ncbi.nlm.nih.gov/pubmed/?term=kerger+et+al+Acta+Anesth+scand+2007Jan+(51)+38-43


91 | P a g e  
 

17. Bremner WG, Kumar CM. Delayed surgical emphysema, 

pneumomediastinum and bilateral pneumothoraces after postoperative vomiting. 

Br J Anaesth. 1993 ; 71(2): 296-297. 

18. Schumann R, Polaner DM. Massive subcutaneous emphysema and sudden 

airway compromise after postoperative vomiting. Anesth Analg. 1999 ; 89(3): 

796-797. 

19. Butterworth John F, Mackey David C, Wasnick John D. Morgan and 

Mikhail’s Clinical Anaesthesiology. 5
th

 edn: MC Graw Hill Medical: 2013. 

20. Katzung Bertram G, Masters Susan B, Trevor Anthony J. Basic and Clinical 

Pharmacology. 13
th

 edn. New York: Mc Graw Hill medical; 2015. 

21. Brunton Laurence l, Chabner Bruce A, Knollmann Bjorn C. Goodman and 

Gilman’s The Pharmacological basis of Therapeutics. 12
th

 edn. New York: Mc 

Graw Hill Medical; 2011. 

22. Koz C, Baysan O, Hasimi A, Cihan M, Uzun M, Yokusoglu M et al. 

Conventional and non-conventional coronary risk factors in male premature 

coronary artery disease patients already having a low Framingham risk score. 

Acta Cardiol. 2008; 63(5): 623-628. 

23.  Bos JE, Damala D, Lewis C, Ganguly A, Turan O. Susceptibility to 

seasickness. Ergonomics. 2007; 50(6): 890-901. 

24. Schwartzberg LS. Chemotherapy-induced nausea and vomiting: clinician 

and patient perspectives. J Support Oncol. 2007; 5 (2 Suppl 1): 5-12. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Bremner%20WG%5BAuthor%5D&cauthor=true&cauthor_uid=8123411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=8123411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bremner+WG%2C+Kumar+CM.Br+J+Anaesth+1993%3B+71%3A+296.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schumann%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10475327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Polaner%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=10475327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schumann+R%2C+Polaner+DM.----------------.Anesth+analg+1999%3B89%3B796.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19014007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baysan%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19014007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasimi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19014007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cihan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19014007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uzun%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19014007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yokusoglu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19014007
http://www.ncbi.nlm.nih.gov/pubmed/19014007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bos%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=17457748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Damala%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17457748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lewis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17457748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ganguly%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17457748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Turan%20O%5BAuthor%5D&cauthor=true&cauthor_uid=17457748
http://www.ncbi.nlm.nih.gov/pubmed/?term=BOS+J+E%2C+et+al%3AErgonimics+50%3A890%2C2007
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schwartzberg%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=17366928
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schwartzberg+LS%3A+J+support+Onchol+5(suppl+1)%3A2%2C2007


92 | P a g e  
 

25.  Cohen MM, Duncan PG, De Boer DP, Tweed WA. The postoperative 

interview: assessing risk factors for nausea and vomiting. Anesth Analg. 1994; 

78(1): 7-16. 

26. Sinclair DR, Chung F, Mezei G. Can postoperative nausea and vomiting be 

predicted? Anesthesiology. 1999; 91(1): 109-118. 

27. Klosterhalfen S, Kellermann S, Pan F, Stockhorst U, Hall G, Enck P. Effects 

of ethnicity and gender on motion sickness susceptibility. Aviat Space Environ 

Med. 2005; 76(11): 1051-1057. 

28. Apfel CC, Heidrich FM, Jukar-Rao S, Jalota L, Hornuss C, Whelan RP et al. 

Evidence-based analysis of risk factors for postoperative nausea and vomiting. 

Br J Anaesth. 2012; 109(5): 742-753. 

29. Apfel CC, Kranke P, Eberhart LH. Comparison of surgical site and patient's 

history with a simplified risk score for the prediction of postoperative nausea 

and vomiting. Anaesthesia. 2004; 59(11): 1078-1082. 

30. Eberhart LH, Geldner G, Kranke P, Morin AM, Schauffelen A, Treiber H et 

al  The development and validation of a risk score to predict the probability of 

postoperative vomiting in pediatric patients. Anesth Analg. 2004; 99(6): 1630-

1637. 

31. Wang SM, Kain ZN. Preoperative anxiety and postoperative nausea and 

vomiting in children: is there an association? Anesth Analg. 2000; 90(3):571-

575. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=8267183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duncan%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=8267183
http://www.ncbi.nlm.nih.gov/pubmed/?term=DeBoer%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=8267183
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tweed%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=8267183
http://www.ncbi.nlm.nih.gov/pubmed/?term=25.+Cohen+MM%2C+et+al.+Anaest+Analg+78%3A7%2C1994.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sinclair%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=10422935
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chung%20F%5BAuthor%5D&cauthor=true&cauthor_uid=10422935
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mezei%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10422935
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sinclair+DR%2C+et+al%3AAnaesthesiology%3A109%2C+1999
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klosterhalfen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16313141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kellermann%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16313141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16313141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stockhorst%20U%5BAuthor%5D&cauthor=true&cauthor_uid=16313141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16313141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Enck%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16313141
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klosterhalfen+S+et+al%2C+Aviat+Space+Environ+Med+76%3A1051%2C+2005
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klosterhalfen+S+et+al%2C+Aviat+Space+Environ+Med+76%3A1051%2C+2005
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=23035051
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heidrich%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=23035051
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jukar-Rao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23035051
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jalota%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23035051
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hornuss%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23035051
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whelan%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=23035051
http://www.ncbi.nlm.nih.gov/pubmed/?term=Afpel+br+j+anaesth+2012+nov+109%3A+742-53
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15479315
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kranke%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15479315
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eberhart%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=15479315
http://www.ncbi.nlm.nih.gov/pubmed/?term=Afpel+cc+et+al%2CAnaesthesia+59+%3A1078%2C2004
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eberhart%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=15562045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Geldner%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15562045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kranke%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15562045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morin%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=15562045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sch%C3%A4uffelen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15562045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Treiber%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15562045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eberhart+Aneast+Anal+2004+dec%3B+99+1630-37
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=10702439
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kain%20ZN%5BAuthor%5D&cauthor=true&cauthor_uid=10702439
http://www.ncbi.nlm.nih.gov/pubmed/?term=wang+s+m+anaesth+anal%2C90%3A571


93 | P a g e  
 

32. Van den Bosch JE, Moons KG, Bonsel GJ, Kalkman CJ. Does measurement 

of preoperative anxiety have added value for predicting postoperative nausea 

and vomiting? Anesth Analg. 2005; 100(5): 1525-1532. 

33. Eger EI 2nd, Kraft ID, K Easling HH. A comparison of atropine, or 

scopolamine, plus pentobarbital, meperidine, or morphine as pediatric 

preanesthetic medication. Anesthesiology. 1961; 22: 962-969. 

34. Langevin S, Lessard MR, Trepanier CA, Baribault JP. Alfentanil causes less 

postoperative nausea and vomiting than equipotent doses of fentanyl or 

sufentanil in outpatients. Anesthesiology. 1999; 91(6): 1666-1673. 

 

35. Cann C, Curran J, Milner T, Ho B. Unwanted effects of morphine-6-

glucoronide and morphine. Anaesthesia. 2002; 57(12): 1200-1203. 

36. Hanna MH, Elliott KM, Fung M. Randomized, double-blind study of the 

analgesic efficacy of morphine-6-glucuronide versus morphine sulfate for 

postoperative pain in major surgery. Anesthesiology. 2005; 102(4): 815-821. 

 

37. Roberts GW, Bekker TB, Carlsen HH, Moffatt CH, Slattery PJ, McClure 

AF. Postoperative nausea and vomiting are strongly influenced by postoperative 

opioid use in a dose-related manner. Anesth Analg. 2005; 101(5): 1343-1348. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20den%20Bosch%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=15845719
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moons%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=15845719
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bonsel%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=15845719
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalkman%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=15845719
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van+Den+Bosch+J+E+et+al%2Canaesth+anal%2C100%3A1525
http://www.ncbi.nlm.nih.gov/pubmed/?term=EGER%20EI%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=13889413
http://www.ncbi.nlm.nih.gov/pubmed/?term=KRAFT%20ID%5BAuthor%5D&cauthor=true&cauthor_uid=13889413
http://www.ncbi.nlm.nih.gov/pubmed/?term=K%20EASLING%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=13889413
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eger+E+I+%2C+et+al+anaesthesiology+22%3A962%2C1961
http://www.ncbi.nlm.nih.gov/pubmed/?term=Langevin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10598609
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lessard%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=10598609
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tr%C3%A9panier%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=10598609
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baribault%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=10598609
http://www.ncbi.nlm.nih.gov/pubmed/?term=Langevin+S+anaesthesiology+91%3A1666
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cann%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12479189
http://www.ncbi.nlm.nih.gov/pubmed/?term=Curran%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12479189
http://www.ncbi.nlm.nih.gov/pubmed/?term=Milner%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12479189
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12479189
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cann+C+et+al%2Canaesthesia+57%3A1200
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanna%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=15791112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elliott%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=15791112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fung%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15791112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanna+M+H+anaesthesiology%2C+102
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20GW%5BAuthor%5D&cauthor=true&cauthor_uid=16243992
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bekker%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=16243992
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carlsen%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=16243992
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moffatt%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=16243992
http://www.ncbi.nlm.nih.gov/pubmed/?term=Slattery%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=16243992
http://www.ncbi.nlm.nih.gov/pubmed/?term=McClure%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=16243992
http://www.ncbi.nlm.nih.gov/pubmed/?term=McClure%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=16243992
http://www.ncbi.nlm.nih.gov/pubmed/?term=roberts+et+al+anaesth+anal+2005+101%3A+1343-8


94 | P a g e  
 

38. Marret E, Kurdi O, Zufferey P, Bonnet F. Effects of nonsteroidal anti-

inflammatory drugs on patient-controlled analgesia morphine side effects: meta-

analysis of randomized controlled trials. Anesthesiology. 2005 ; 102(6): 1249-

1260. 

39. Scuderi PE, D Angelo R, Harris L, Mims GR 3rd, Weeks DB, James RL. 

Small-dose propofol by continuous infusion does not prevent postoperative 

vomiting in females undergoing outpatient laparoscopy. Anesth Analg. 1997; 

84(1): 71-75. 

40. Hvarfner A, Hammas B, Thorn SE, Wattwil M. The influence of propofol 

on vomiting induced by apomorphine. Anesth Analg. 1995; 80(5): 967-969. 

41. Eger EI 2nd, Bowland T, Ionescu P, Laster MJ, Fang Z, Gong D et al. 

Recovery and kinetic characteristics of desflurane and sevoflurane in volunteers 

after 8-h exposure, including kinetics of degradation products. Anesthesiology. 

1997; 87(3): 517-526. 

42. Gupta A, Stierer T, Zuckerman R, Sakima N, Parker SD, Fleisher LA. 

Comparison of recovery profile after ambulatory anesthesia with propofol, 

isoflurane, sevoflurane and desflurane: a systematic review. Anesth Analg. 

2004; 98(3): 632-641. 

43. Macario A, Dexter F, Lubarsky D. Meta-analysis of trials comparing 

postoperative recovery after anesthesia with sevoflurane or desflurane. Am J 

Health Syst Pharm. 2005; 62(1): 63-68. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Marret%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15915040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kurdi%20O%5BAuthor%5D&cauthor=true&cauthor_uid=15915040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zufferey%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15915040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bonnet%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15915040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marret+E+Anaesthesiology102%3A1249
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scuderi%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=8989002
http://www.ncbi.nlm.nih.gov/pubmed/?term=D'Angelo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8989002
http://www.ncbi.nlm.nih.gov/pubmed/?term=Harris%20L%5BAuthor%5D&cauthor=true&cauthor_uid=8989002
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mims%20GR%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=8989002
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weeks%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=8989002
http://www.ncbi.nlm.nih.gov/pubmed/?term=James%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=8989002
http://www.ncbi.nlm.nih.gov/pubmed/?term=scunderi+PE+Anaesth+anal+1997%3B84%3A71-5
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hvarfner%20A%5BAuthor%5D&cauthor=true&cauthor_uid=7726440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hammas%20B%5BAuthor%5D&cauthor=true&cauthor_uid=7726440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Th%C3%B6rn%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=7726440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wattwil%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7726440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hvarfner+A+anaesth+analg+80%3A967
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eger%20EI%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=9316955
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bowland%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9316955
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ionescu%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9316955
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laster%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=9316955
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=9316955
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gong%20D%5BAuthor%5D&cauthor=true&cauthor_uid=9316955
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eger+EI+2nd+Anaesthesiology+1997%3B87%3A517-526
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14980911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stierer%20T%5BAuthor%5D&cauthor=true&cauthor_uid=14980911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zuckerman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14980911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sakima%20N%5BAuthor%5D&cauthor=true&cauthor_uid=14980911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parker%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=14980911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fleisher%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=14980911
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta+A+et+al+.Anesth+analg+2004+march+%3B+98(3)%3A+632-41
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macario%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15658074
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dexter%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15658074
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lubarsky%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15658074
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macario+a+Amer+J+of+Health+System+Pharma+62%3A63
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macario+a+Amer+J+of+Health+System+Pharma+62%3A63


95 | P a g e  
 

44.  Wallenborn J, Rudolph C, Gelbrich G, Goerlich TM, Helm J, Olthoff D. 

The impact of isoflurane, desflurane, or sevoflurane on the frequency and 

severity of postoperative nausea and vomiting after lumbar disc surgery. J Clin 

Anesth. 2007; 19(3): 180-185. 

45. Tramer M, Moore A, McQuay H. Omitting nitrous oxide in general 

anaesthesia: meta-analysis of intraoperative awareness and postoperative emesis 

in randomized controlled trials. Br J Anaesth. 1996; 76(2): 186-193. 

46.  Divatia JV, Vaidya JS, Badwe RA, Hawaldar RW.  Omission of nitrous 

oxide during anesthesia reduces the incidence of postoperative nausea and 

vomiting. A meta-analysis.  Anesthesiology. 1996; 85(5): 1055-1062. 

47.  Apfel CC, Korttila K, Abdalla M, Kerger H, Turan A, Vedder I et al. A 

factorial trial of six interventions for the prevention of postoperative nausea and 

vomiting. N Engl J Med. 2004; 350: 2441-2451. 

48.  Bailey CR. Management of outpatient ear, nose and throat surgery. Curr 

Opin Anaesthesiol. 2001 ; 14(6): 617-621. 

49.  Gupta AM, Kawanishi H. Post-laparoscopic peritoneal irritation. 

Gastrointest Endosc. 1992 ; 38(1): 103-104. 

50.  Aida S, Baba H, Yamakura T, Taga K, Fukuda S, Shimoji K. The 

effectiveness of pre-emptive analgesia varies according to the type of surgery: a 

randomized, double-blind study. Anesth Analg. 1999; 89(3): 711-716. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Wallenborn%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17531725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rudolph%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17531725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gelbrich%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17531725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goerlich%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=17531725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Helm%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17531725
http://www.ncbi.nlm.nih.gov/pubmed/?term=Olthoff%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17531725
http://www.ncbi.nlm.nih.gov/pubmed/?term=wallenborn+J+clin+Anest+2007%3B19(3)
http://www.ncbi.nlm.nih.gov/pubmed/?term=wallenborn+J+clin+Anest+2007%3B19(3)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tram%C3%A8r%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8777095
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8777095
http://www.ncbi.nlm.nih.gov/pubmed/?term=McQuay%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8777095
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tramer+M+R+Br+J+of+Anaesthesia76%3A186
http://www.ncbi.nlm.nih.gov/pubmed/?term=Divatia%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=8916823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vaidya%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=8916823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Badwe%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=8916823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hawaldar%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=8916823
http://www.ncbi.nlm.nih.gov/pubmed/?term=Divatia+J+V%2CAnaesthesiology%3A85%2C1055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15190136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Korttila%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15190136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdalla%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15190136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kerger%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15190136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Turan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15190136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vedder%20I%5BAuthor%5D&cauthor=true&cauthor_uid=15190136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Afpel+.N+eng+J+Med+2004%3B350(24)%3A2441-51
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bailey%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=17019154
http://www.ncbi.nlm.nih.gov/pubmed/?term=bailey+C+R%2C+Curr+opin+Anaethesiology+14%3A617
http://www.ncbi.nlm.nih.gov/pubmed/?term=bailey+C+R%2C+Curr+opin+Anaethesiology+14%3A617
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=1535327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kawanishi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=1535327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta+A+M+Gastrointest+Endoscop+38%3A103
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aida%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10475311
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baba%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10475311
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamakura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10475311
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taga%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10475311
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuda%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10475311
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimoji%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10475311
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aida+S+et+al+Anaesh+Anal+1999'89(3)711


96 | P a g e  
 

51.  Koivuranta M, Jokela R, Kiviluoma K, Alahuhta S. The anti-emetic 

efficacy of a combination of ondansetron and droperidol. Anaesthesia. 1997; 

52(9): 863-868. 

52. Stadler M, Bardiau F, Seidel L, Albert A, Boogaerts JG. Difference in risk 

factors for postoperative nausea and vomiting.  Anesthesiology. 2003; 98(1): 

46- 52. 

53.  Pierre S, Benais H, Pouymayou J. Apfel's simplified score may favourably 

predict the risk of postoperative nausea and vomiting. Can J Anaesth. 2002; 

49(3): 237-242. 

54.  Apfel CC, Greim CA, Haubitz I, Goepfert C, Usadel J, Sefrin P, Roewer N. 

A risk score to predict the probability of postoperative vomiting in adults.  Acta 

Anaesthesiol Scand. 1998; 42(5): 495-501. 

55.  Palazzo M, Evans R. Logistic regression analysis of fixed patient factors for 

postoperative sickness: a model for risk assessment. Br J Anaesth.1993; 70(2): 

135-140. 

56.  Koivuranta M, Laara E, Snare L, Alahuhta . A survey of postoperative 

nausea and vomiting. Anaesthesia. 1997; 52(5): 443-449. 

57. Abraham J. Acupressure and acupuncture in preventing and 

managing postoperative nausea and vomiting in adults. J Perioper Pract. 2008; 

18(12): 543-551. 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Koivuranta%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9349067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jokela%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9349067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiviluoma%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9349067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alahuhta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9349067
http://www.ncbi.nlm.nih.gov/pubmed/9349067
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stadler%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12502978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bardiau%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12502978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seidel%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12502978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Albert%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12502978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boogaerts%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=12502978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stadler+m+et+al+anaesthesia+98%3A46
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pierre%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11861340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benais%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11861340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pouymayou%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11861340
http://www.ncbi.nlm.nih.gov/pubmed/?term=pierre+S+can+j+Anesth+49%3A237
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=9605363
http://www.ncbi.nlm.nih.gov/pubmed/?term=Greim%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=9605363
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haubitz%20I%5BAuthor%5D&cauthor=true&cauthor_uid=9605363
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goepfert%20C%5BAuthor%5D&cauthor=true&cauthor_uid=9605363
http://www.ncbi.nlm.nih.gov/pubmed/?term=Usadel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9605363
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sefrin%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9605363
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roewer%20N%5BAuthor%5D&cauthor=true&cauthor_uid=9605363
http://www.ncbi.nlm.nih.gov/pubmed/?term=AfpelActa+Anaesh+Scand+1998%2C+42(5)+%3A+495-501
http://www.ncbi.nlm.nih.gov/pubmed/?term=AfpelActa+Anaesh+Scand+1998%2C+42(5)+%3A+495-501
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palazzo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8435254
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8435254
http://www.ncbi.nlm.nih.gov/pubmed/?term=palazzo+M%2C+Evans+R+Br+J+Anaesth+70
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koivuranta%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9165963
http://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%A4%C3%A4r%C3%A4%20E%5BAuthor%5D&cauthor=true&cauthor_uid=9165963
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sn%C3%A5re%20L%5BAuthor%5D&cauthor=true&cauthor_uid=9165963
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alahuhta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9165963
http://www.ncbi.nlm.nih.gov/pubmed/?term=koivuranta+m%2C+anaesthesia+52%3A443
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abraham%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19192550
http://www.ncbi.nlm.nih.gov/pubmed/19192550


97 | P a g e  
 

58. Hickman AG, Bell DM, Preston JC. Acupressure and postoperative nausea 

and vomiting. AANA J. 2005 ; 73(5): 379-385. 

59. Tarkkila P, Isola J. A regression model for identifying patients at high risk 

of hypotension, bradycardia and nausea during spinal anesthesia. Acta 

Anaesthesiol Scand. 1992 ; 36(6): 554-558. 

60. Carpenter RL, Caplan RA, Brown DL, Stephenson C, Wu R. Incidence and 

risk factors for side effects of spinal anesthesia. Anesthesiology. 1992 ; 76(6): 

906-916. 

61. Friedenberg FK, Parkman HP. Advances in the management of 

gastroparesis. Curr Treat Options Gastroenterol. 2007 ; 10(4): 283-293. 

62.  Parlak I, Erdur B, Parlak M, Ergin A, Ayrik C, Tomruk O et al. Midazolam 

vs. diphenhydramine for the treatment of metoclopramide-induced akathisia: a 

randomized controlled trial. Acad Emerg Med. 2007 ; 14(8): 715-721.  

63. Henzi I, Sonderegger J, Tramer MR. Efficacy, dose-response, and adverse 

effects of droperidol for prevention of postoperative nausea and vomiting. Can J 

Anaesth. 2000; 47(6): 537-551. 

64. Lee Y, Wang PK, Lai HY, Yang YL, Chu CC, Wang JJ. Haloperidol is as 

effective as ondansetron for preventing postoperative nausea and vomiting. Can 

J Anaesth. 2007; 54(5):349-354. 

65. Kranke P, Morin AM, Roewer N, Eberhart LH. Dimenhydrinate for 

prophylaxis of postoperative nausea and vomiting: a meta-analysis of 

randomized controlled trials. Acta Anaesthesiol Scand. 2002; 46(3): 238-244. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Hickman%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=16261854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=16261854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Preston%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=16261854
http://www.ncbi.nlm.nih.gov/pubmed/16261854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tarkkila%20P%5BAuthor%5D&cauthor=true&cauthor_uid=1514341
http://www.ncbi.nlm.nih.gov/pubmed/?term=Isola%20J%5BAuthor%5D&cauthor=true&cauthor_uid=1514341
http://www.ncbi.nlm.nih.gov/pubmed/?term=terkkila+p%2C+isola+j%2C+acta+anaesth+scan%2C36%3A554
http://www.ncbi.nlm.nih.gov/pubmed/?term=terkkila+p%2C+isola+j%2C+acta+anaesth+scan%2C36%3A554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carpenter%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=1599111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caplan%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=1599111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=1599111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stephenson%20C%5BAuthor%5D&cauthor=true&cauthor_uid=1599111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20R%5BAuthor%5D&cauthor=true&cauthor_uid=1599111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carpenter+Anaesthesiology+76%3A906
http://www.ncbi.nlm.nih.gov/pubmed/?term=Friedenberg%20FK%5BAuthor%5D&cauthor=true&cauthor_uid=17761121
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parkman%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=17761121
http://www.ncbi.nlm.nih.gov/pubmed/?term=friedenberg+F+K+current+treat+opt+gastroenrero+10%3A283
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parlak%20I%5BAuthor%5D&cauthor=true&cauthor_uid=17545174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erdur%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17545174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parlak%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17545174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ergin%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17545174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ayrik%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17545174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tomruk%20O%5BAuthor%5D&cauthor=true&cauthor_uid=17545174
http://www.ncbi.nlm.nih.gov/pubmed/?term=1.%09Parlak+et+al.Acad+emergency+med14%3A715
http://www.ncbi.nlm.nih.gov/pubmed/?term=Henzi%20I%5BAuthor%5D&cauthor=true&cauthor_uid=10875717
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sonderegger%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10875717
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tram%C3%A8r%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=10875717
http://www.ncbi.nlm.nih.gov/pubmed/?term=henzi+et+al+can+j+of+anaesth+47%3A537
http://www.ncbi.nlm.nih.gov/pubmed/?term=henzi+et+al+can+j+of+anaesth+47%3A537
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17470885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=17470885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lai%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=17470885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20YL%5BAuthor%5D&cauthor=true&cauthor_uid=17470885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chu%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=17470885
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=17470885
http://www.ncbi.nlm.nih.gov/pubmed/?term=lee+y+et+al.+can+J+anaesth+54%3A349
http://www.ncbi.nlm.nih.gov/pubmed/?term=lee+y+et+al.+can+J+anaesth+54%3A349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kranke%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11939912
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morin%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=11939912
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roewer%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11939912
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eberhart%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=11939912
http://www.ncbi.nlm.nih.gov/pubmed/?term=)+Kranke+P+anaesthesia+scand+46%2C238%2C2002.


98 | P a g e  
 

66.Apfel CC, Zhang K, George E, Shi S, Jalota L, Hornuss C et al. Transdermal 

scopolamine for the prevention of postoperative nausea and vomiting: a 

systematic review and meta-analysis. Clin Ther. 2010; 32(12): 1987-2002.  

 

67. Diemunsch P, Schoeffler P, Bryssine B, Cheli-Muller LE, Lees J, McQuade 

BA, Spraggs CF. Antiemetic activity of the NK1 receptor antagonist GR205171 

in the treatment of established postoperative nausea and vomiting after major 

gynaecological surgery. Br J Anaesth. 1999; 82(2): 274-276. 

68. Gan TJ, Apfel CC, Kovac A, Philip BK, Singla N, Minkowitz H et al. A 

randomized, double-blind comparison of the NK1 antagonist, aprepitant, versus 

ondansetron for the prevention of postoperative nausea and vomiting.  Anesth 

Analg. 2007; 104(5): 1082-1089. 

 

69. Altorjay A, Melson T, Chinachoit T, Kett A, Aqua K, Levin J et al. 

Casopitant and ondansetron for postoperative nausea and vomiting prevention in 

women at high risk for emesis: a phase 3 study. Arch Surg. 2011; 146(2):201-

206. doi: 10.1001/archsurg.2010.327. 

 

70. Ho CM, Ho ST, Wang JJ, Tsai SK, Chai CY. Dexamethasone has a central 

antiemetic mechanism in decerebrated cats. Anesth Analg. 2004; 99(3): 734-

739. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=21118734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21118734
http://www.ncbi.nlm.nih.gov/pubmed/?term=George%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21118734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21118734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jalota%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21118734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hornuss%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21118734
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel+cc+clin+ther+32%3A1987
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diemunsch%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schoeffler%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bryssine%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheli-Muller%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lees%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=McQuade%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=McQuade%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Spraggs%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=10365008
http://www.ncbi.nlm.nih.gov/pubmed/?term=diemunsch+p+britisj+J+of+anaesthes+82%3A274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=17456656
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=17456656
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kovac%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17456656
http://www.ncbi.nlm.nih.gov/pubmed/?term=Philip%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=17456656
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singla%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17456656
http://www.ncbi.nlm.nih.gov/pubmed/?term=Minkowitz%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17456656
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan+T+j+Anaest+anal%2C104(5)1082-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan+T+j+Anaest+anal%2C104(5)1082-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=Altorjay%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21339433
http://www.ncbi.nlm.nih.gov/pubmed/?term=Melson%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21339433
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chinachoit%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21339433
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kett%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21339433
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aqua%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21339433
http://www.ncbi.nlm.nih.gov/pubmed/?term=Levin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21339433
http://www.ncbi.nlm.nih.gov/pubmed/?term=Altorajay+Arch+surg+2011%3B146(2)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15333403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=15333403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=15333403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsai%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=15333403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chai%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=15333403
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho+Cm+et+al+anaesth+anal+99%3A734


99 | P a g e  
 

71.  Carlisle J, Stevenson CA. Drugs for preventing postoperative nausea and 

vomiting. Cochrane Database of Systematic Reviews 2006, Issue 3. Art. No.: 

CD004125. DOI: 10.1002/14651858.CD004125.pub2.[ Last accessed on 15 

March 2016]. 

72. Satoskar R.S, Rege N.R, Bhandarkar S.D. Pharmacology and 

Pharmacotherapeutics.  24
th

 edn. New Delhi: Reed Elsevier India Pvt. Ltd; 

2015. 

73. De Leon A. Palonosetron (Aloxi): a second-generation 5-HT3 receptor 

antagonist for chemotherapy-induced nausea and vomiting. Proc (Bayl Univ 

Med Cent). 2006; 19(4): 413-416. 

 

74. Lummis SC, Thompson AJ. Agonists and antagonists induce different 

palonosetron dissociation rates in 5-HTA and 5-HTB receptors. 

Neuropharmacology. 2013; 73: 241-246.  

75. Del Cadia M, De Rienzo F, Weston DA, Thompson AJ, Menziani 

MC, Lummis SC. Exploring a potential palonosetron allosteric binding site in 

the 5-HT(3) receptor. Bioorg Med Chem. 2013; 21(23): 7523-7528.  

76.Tricco AC, Soobiah C, Antony J, Hemmelgarn B, Moher D, Hutton 

B, Straus SE. Safety of serotonin (5-HT3) receptor antagonists in patients 

undergoing surgery and chemotherapy: protocol for a systematic review and 

network meta-analysis. Syst Rev. 2013; 2: 46. [Last accessed on 19 March 

2015]. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Leon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17106506
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrew+de+leon
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrew+de+leon
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lummis%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=23747573
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=23747573
http://www.ncbi.nlm.nih.gov/pubmed/?term=sarah+c+r++lummis+neopharmacology+73
http://www.ncbi.nlm.nih.gov/pubmed/?term=Del%20Cadia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24128813
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Rienzo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24128813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weston%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=24128813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=24128813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Menziani%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=24128813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Menziani%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=24128813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lummis%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=24128813
http://www.ncbi.nlm.nih.gov/pubmed/24128813
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tricco%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soobiah%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antony%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hemmelgarn%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moher%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hutton%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hutton%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/?term=Straus%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=23810058
http://www.ncbi.nlm.nih.gov/pubmed/23810058


100 | P a g e  
 

77. Kovac AL, Eberhart L, Kotarski J, Clerici G, Apfel C; Palonosetron 04-07 

Study Group.  A randomized, double-blind study to evaluate the efficacy and 

safety of three different doses of palonosetron versus placebo in preventing 

postoperative nausea and vomiting over a 72-hour period. Anesth Analg. 2008; 

107(2): 439-444.  

78. Laha B, Hazra A, Mallick S. Evaluation of antiemetic effect of intravenous 

palonosetron versus intravenous ondansetron in laparoscopic cholecystectomy: 

a randomized controlled trial. Indian J Pharmacol. 2013; 45(1): 24-29.  

79. Moon YE, Joo J, Kim JE, Lee Y. Anti-emetic effect of ondansetron and 

palonosetron in thyroidectomy: a prospective, randomized, double-blind study. 

Br J Anaesth. 2012; 108(3): 417-422.  

80. Bajwa SS, Bajwa SK, Kaur J, Sharma V, Singh A, Singh A, Goraya S, 

Parmar S, Singh K. Palonosetron: A novel approach to control postoperative 

nausea and vomiting in day care surgery. Saudi J Anaesth. 2011; 5(1): 19-24. 

81. Bhattacharjee DP, Dawn S, Nayak S, Roy PR, Acharya A, Dey R. A 

comparative study between palonosetron and granisetron to prevent 

postoperative nausea and vomiting after laparoscopic cholecystectomy. J 

Anaesthesiol Clin Pharmacol. 2010; 26: 480-483. 

82. Chun HR, Jeon IS, Park SY, Lee SJ, Kang SH, Kim SI. Efficacy of 

palonosetron for the prevention of postoperative nausea and vomiting: a 

randomized, double-blinded, placebo-controlled trial. Br J Anaesth. 2014; 

112(3) :485-490.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kovac%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=18633021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eberhart%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18633021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kotarski%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18633021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Clerici%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18633021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apfel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18633021
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palonosetron%2004-07%20Study%20Group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palonosetron%2004-07%20Study%20Group%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anthony+L+kovac+Anaesth+Analg+107%3A439
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laha%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23543732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hazra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23543732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mallick%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23543732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baisakhi+Laha+IJP%2C+45%3A24.+2013
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=22277663
http://www.ncbi.nlm.nih.gov/pubmed/?term=Joo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22277663
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=22277663
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22277663
http://www.ncbi.nlm.nih.gov/pubmed/?term=Y+E+Moon+Br+J+Aneasth+108(3)%3A417
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bajwa%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bajwa%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goraya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parmar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21655011
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bajwa+S+S+saudi+J+Anaesthesia%2C5%3A19-24
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bhattacharjee%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=21547174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dawn%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21547174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nayak%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21547174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=21547174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Acharya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21547174
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dey%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21547174
http://www.ncbi.nlm.nih.gov/pubmed/?term=prosad+J+anaesthesiol+Cli+pharmacology+26%3A480
http://www.ncbi.nlm.nih.gov/pubmed/?term=prosad+J+anaesthesiol+Cli+pharmacology+26%3A480
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chun%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=24154700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jeon%20IS%5BAuthor%5D&cauthor=true&cauthor_uid=24154700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=24154700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=24154700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=24154700
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=24154700
http://www.ncbi.nlm.nih.gov/pubmed/24154700


101 | P a g e  
 

83. Sadaba B, del Barrio A, Campanero MA, Azanza JR, Gomez-Guiu A, 

Lopez-Picazo JM et al. Randomized pharmacokinetic study comparing 

subcutaneous and intravenous palonosetron in cancer patients treated with 

platinum based chemotherapy. PLoS One. 2014; 9(2): e89747. doi: 

10.1371/journal.pone.0089747. [Last accessed on 19 March 2015]. 

84. Candiotti KA, Ahmed SR, Cox D, Gan TJ. Palonosetron versus ondansetron 

as rescue medication for postoperative nausea and vomiting: a randomized, 

multicenter, open-label study. BMC Pharmacol Toxicol. 2014 ; 15:45. DOI: 

10.1186/2050-6511-15-45 

85. Sharma AN, Shankaranarayana P. Postoperative Nausea and Vomiting: 

Palonosetron with Dexamethasone vs. Ondansetron with Dexamethasone in 

Laparoscopic Hysterectomies. Oman Med J. 2015; 30(4): 252-256.  

86. Emad E mansour. Postoperative nausea and vomiting prophylaxis: The 

efficacy of a novel antiemetic drug (palonosetron) combined with 

dexamethasone. Egyptian J of Anaesthesia; 2013; 29(2): 117-123. 

87: Kim YY, Moon SY, Song DU, Lee KH, Song JW, Kwon YE. Comparison 

of palonosetron with ondansetron in prevention of postoperative nausea and 

vomiting in patients receiving intravenous patient-controlled analgesia after 

gynecological laparoscopic surgery. Korean J Anesthesiol. 2013 ; 64(2): 122-

126.  

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadaba%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24587006
http://www.ncbi.nlm.nih.gov/pubmed/?term=del%20Barrio%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24587006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Campanero%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24587006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Azanza%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=24587006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez-Guiu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24587006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lopez-Picazo%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=24587006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Belen+sadabaPlos+ONE+9(2)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Candiotti%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=25127659
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=25127659
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cox%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25127659
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gan%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=25127659
http://www.ncbi.nlm.nih.gov/pubmed/?term=Candiotti+K+BMC+pharmac+15%3A45
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=26366258
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shankaranarayana%20P%5BAuthor%5D&cauthor=true&cauthor_uid=26366258
http://www.ncbi.nlm.nih.gov/pubmed/?term=sharma+anish+oman+med+journal+30%3A252
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=23459499
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=23459499
http://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20DU%5BAuthor%5D&cauthor=true&cauthor_uid=23459499
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=23459499
http://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=23459499
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kwon%20YE%5BAuthor%5D&cauthor=true&cauthor_uid=23459499
http://www.ncbi.nlm.nih.gov/pubmed/?term=yu+yil+kimKorean+J+anaesthesia+64(2)


102 | P a g e  
 

88. Morrow GR, Schwartzberg L, Barbour SY, Ballinari G, Thorn MD, Cox D. 

Palonosetron versus older 5-HT3 receptor antagonists for nausea prevention in 

patients receiving chemotherapy: a multistudy analysis. J Community Support 

Oncol. 2014 ; 12(7): 250-258.  

89. Mattiuzzi GN, Cortes JE, Blamble DA, Bekele BN, Xiao L, Cabanillas M, 

Borthakur G, O'Brien S, Kantarjian H. Daily palonosetron is superior to 

ondansetron in the prevention of delayed chemotherapy-induced nausea and 

vomiting in patients with acute myelogenous leukemia. Cancer. 2010 ; 116(24): 

5659-5666.  

90. Moon HY, Baek CW, Choi GJ, Shin HY, Kang H, Jung YH et al . 

Palonosetron and aprepitant for the prevention of postoperative nausea and 

vomiting in patients indicated for laparoscopic gynaecologic surgery: a double-

blind randomised trial. BMC Anesthesiol. 2014; 14:68. DOI: 10.1186/1471-2253-

14-68. 

91. Bicer C, Aksu R, Ulgey A, Madenoglu H, Dogan H, Yildiz K, Boyaci A. 

Different doses of palonosetron for the prevention of postoperative nausea and 

vomiting in children undergoing strabismus surgery. Drugs R D. 2011; 11(1): 

29-36.  

92. Bergese SD, Puente EG, Antor MA, Capo G, Yildiz VO, Uribe AA. The 

Effect of a Combination Treatment Using Palonosetron, Promethazine, and 

Dexamethasone on the Prophylaxis of Postoperative Nausea and Vomiting and 

QTc Interval Duration in Patients Undergoing Craniotomy under General 

Anesthesia: A Pilot Study. Front Med (Lausanne). 2016; 3: 1. [Last accessed on 

April 2016]. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Morrow%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=25830233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schwartzberg%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25830233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barbour%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=25830233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ballinari%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25830233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thorn%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=25830233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cox%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25830233
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gary+R+Morrow+J+commnity+Support+oncol+12%3A250
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gary+R+Morrow+J+commnity+Support+oncol+12%3A250
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mattiuzzi%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cortes%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blamble%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bekele%20BN%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cabanillas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borthakur%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Brien%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kantarjian%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21218459
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gloria+N+Mattiuzzi+Cancer+2010+dec+15%3A116+(24)5659
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=25165427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baek%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=25165427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=25165427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=25165427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25165427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=25165427
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hyong+Yong+Moon+BMC+anaesthesiology+2014%3A14%3B68
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bicer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21284406
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aksu%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21284406
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ulgey%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21284406
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madenoglu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21284406
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dogan%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21284406
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yildiz%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21284406
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boyaci%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21284406
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cihangir+Bicer+Drugs+R+D+2011%3A11(1)+29-36
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bergese%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=26870733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Puente%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=26870733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Antor%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26870733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Capo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26870733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yildiz%20VO%5BAuthor%5D&cauthor=true&cauthor_uid=26870733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uribe%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=26870733
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bergese+SD+Front.+Med.+3%3A1.


103 | P a g e  
 

93. Kim SH, Hong JY, Kim WO, Kil HK, Karm MH, Hwang JH. Palonosetron 

has superior prophylactic antiemetic efficacy compared with ondansetron or 

ramosetron in high-risk patients undergoing laparoscopic surgery: a prospective, 

randomized, double-blinded study. Korean J Anesthesiol. 2013; 64(6): 517-523.  

 

94. Chattopadhyay S, Goswami S. Palonosetron Versus Ramosetron 

Prophylaxis for Control of Postoperative Nausea and Vomiting after Cesarean 

Delivery under Spinal Anesthesia. J Obstet Gynaecol India. 2015; 65(1): 28-33.  

95. Lorusso V, Giampaglia M, Petrucelli L, Saracino V, Perrone T, Gnoni A. 

Antiemetic efficacy of single-dose palonosetron and dexamethasone in patients 

receiving multiple cycles of multiple day-based chemotherapy. Support Care 

Cancer. 2012; 20(12): 3241-3246. 

 

96. Morganroth J, Flaharty KK, Parisi S, Moresino C. Effect of single doses of 

IV palonosetron, up to 2.25 mg, on the QTc interval duration: a double-blind, 

randomized, parallel group study in healthy volunteers. Support Care Cancer. 

2016; 24(2): 621-627.  

 

97. Charbit B, Alvarez JC, Dasque E, Abe E, Démolis JL, Funck-Brentano C. 

Droperidol and ondansetron-induced QT interval prolongation: a clinical drug 

interaction study. Anesthesiology. 2008; 109(2): 206-212.  

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=23814652
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hong%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=23814652
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20WO%5BAuthor%5D&cauthor=true&cauthor_uid=23814652
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kil%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=23814652
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karm%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23814652
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hwang%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=23814652
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sung-Hoon+Kim+korean+J+Anaesth+2013+64(6)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chattopadhyay%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25737619
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goswami%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25737619
http://www.ncbi.nlm.nih.gov/pubmed/?term=chattopadhyay+suman+the+journal+of+obtretics+and+gynaecology+65(1)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lorusso%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22534864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giampaglia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22534864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petrucelli%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22534864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saracino%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22534864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perrone%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22534864
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gnoni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22534864
http://www.ncbi.nlm.nih.gov/pubmed/?term=lorusso+vito+support+care+centre+20%3A3241
http://www.ncbi.nlm.nih.gov/pubmed/?term=lorusso+vito+support+care+centre+20%3A3241
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morganroth%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26111957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Flaharty%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=26111957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parisi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26111957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moresino%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26111957
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morganroth+J+support+care+cancer+24%3A621
http://www.ncbi.nlm.nih.gov/pubmed/?term=Charbit%20B%5BAuthor%5D&cauthor=true&cauthor_uid=18648229
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alvarez%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=18648229
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dasque%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18648229
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abe%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18648229
http://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%A9molis%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=18648229
http://www.ncbi.nlm.nih.gov/pubmed/?term=Funck-Brentano%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18648229
http://www.ncbi.nlm.nih.gov/pubmed/?term=charbit+b+Anaesthesiology+109(2)


104 | P a g e  
 

 

98.Gralla R, Lichinitser M, Van Der Vegt S, Sleeboom H, Mezger J, Peschel 

C, Tonini G, Labianca R, Macciocchi A, Aapro M. Palonosetron improves 

prevention of chemotherapy-induced nausea and vomiting following moderately 

emetogenic chemotherapy: results of a double-blind randomized phase III trial 

comparing single doses of palonosetron with ondansetron. Ann Oncol. 2003 ; 

14(10):1570-1577. 

 

99.Musso M, Scalone R, Bonanno V, Crescimanno A, Polizzi V, Porretto F et 

al. Palonosetron (Aloxi) and dexamethasone for the prevention of acute and 

delayed nausea and vomiting in patients receiving multiple-day chemotherapy. 

Support Care Cancer. 2009 ; 17(2): 205-209. 

 

100.Schwartzberg L, Barbour SY, Morrow GR, Ballinari G, Thorn MD, Cox D. 

Pooled analysis of phase III clinical studies of palonosetron versus ondansetron, 

dolasetron, and granisetron in the prevention of chemotherapy-induced nausea 

and vomiting (CINV). Support Care Cancer. 2014; 22(2):469-477.  

 

101. Swaika S, Pal A, Chatterjee S, Saha D, Dawar N. Ondansetron, ramosetron 

or palonosetron: which is a better choice of antiemetic to prevent postoperative 

nausea and vomiting in patients undergoing laparoscopic cholecystectomy? 

Anesthesia Essays Res 2011; 52: 182-186.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gralla%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lichinitser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Der%20Vegt%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sleeboom%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mezger%20J%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peschel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peschel%20C%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tonini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Labianca%20R%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macciocchi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aapro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=14504060
http://www.ncbi.nlm.nih.gov/pubmed/?term=gralla+R+ann+oncho2003%2C+14%2C+1570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Musso%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18839220
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scalone%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18839220
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bonanno%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18839220
http://www.ncbi.nlm.nih.gov/pubmed/?term=Crescimanno%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18839220
http://www.ncbi.nlm.nih.gov/pubmed/?term=Polizzi%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18839220
http://www.ncbi.nlm.nih.gov/pubmed/?term=Porretto%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18839220
http://www.ncbi.nlm.nih.gov/pubmed/?term=musso+M%2C+support+care+cancer+17(2)%3A205-9
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schwartzberg%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24141698
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barbour%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=24141698
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morrow%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=24141698
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ballinari%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24141698
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thorn%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=24141698
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cox%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24141698
http://www.ncbi.nlm.nih.gov/pubmed/?term=schwartzberg+l%2C+support+care+cancer+22%3A469-477


105 | P a g e  
 

 

102. Aapro MS, Grunberg SM, Manikhas GM, Olivares G, Suarez T, Tjulandin 

SA et al. A phase III, double-blind, randomized trial of palonosetron compared 

with ondansetron in preventing chemotherapy-induced nausea and vomiting 

following highly emetogenic chemotherapy.Ann Oncol. 2006; 17(9): 1441-

1449.  

103. Mckechnie K, Froese A. Ventricular tachycardia after ondansetron 

administration in a child with undiagnosed long QT syndrome. Can J Anaesth. 

2010 ; 57:453-457. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Aapro%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=16766588
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grunberg%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=16766588
http://www.ncbi.nlm.nih.gov/pubmed/?term=Manikhas%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=16766588
http://www.ncbi.nlm.nih.gov/pubmed/?term=Olivares%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16766588
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suarez%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16766588
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tjulandin%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=16766588
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tjulandin%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=16766588
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aapro+M+S+Ann+oncology+17(9)1441-49


106 | P a g e  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. ANNEXURES 

 

 

 

 

 

 



107 | P a g e  
 

List of abbreviations 

(Annexure I) 

 

1. PONV:  Post operative nausea vomiting 

2. CINV: chemotherapy induced nausea vomiting 

3. ECG: Electrocardiogram 

4. CR complete response 

5. CC: complete control 

6. MD-CT : Multi day based chemotherapy 

7. I.V:  Intravenous 

8. CI: Confidence interval 

9. PCA: Patient controlled analgesia 

10.  Sc  : Subcutaneous 

11.  Ms : Millisecond 

12.  PR: Pulse rate 

13.  RR: Respiratory rate 

14.  BP: Blood pressure 

15.  SPO2 : Oxygen saturation  

16.  Pre-op:  Pre-operative 

17.  Pre-ind:   Pre-induction 

18.  Intra-op: Intra-operative 

19.  Post-op : Post- operative 

20.  AUC: Area under curve 

21.  ASA : American Society of Anaesthesiologists 
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22.  AML : Acute Myeloid Leukaemia  

23.  OPD : Out Patient Department  

24.  QTc : Corrected QT interval 

25.  TLC : Total leukocyte count 

26.  BUL : Blood urea level 

27.  F BSL :  Fasting Blood sugar level 

28.  PP BSL: Post prandial Blood sugar level 

29.  cms : centimetres  

30.  SD : Standard deviation 

31.  GS : Gratification score 

32.  ORIF : Open reduction and internal fixation 
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Informed consent document 

Subject Information sheet  

 (Annexure II A) 

You are invited to participate in this study titled “to study efficacy and safety of 

intravenous palonosetron against ondansetron in post surgical patients 

undergoing general anaesthesia.” 

 

Study Purpose: 

The purpose of this study is to find out whether there is difference in safety and 

efficacy of Intravenous palonosetron versus intravenous ondansetron in patients 

undergoing surgery under general anaesthesia. 

 

Study Details: 

 Along with you total 100 patients will be included in this study. 

 You will be enrolled only after giving your voluntary consent. 

 This study involves administration of either injection palonosetron or 

ondansetron before anaesthesia as well as collection of 5 ml of blood 

from vein by expert for routine baseline investigations like complete 

blood count, Fasting and post prandial BSL, Blood urea, serum 

creatinine, X-ray Chest and ECG. 
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 After 4 hrs of surgery ECG will be taken once again. You will be asked 

questions from the formatted questionnaire and you will be requested to 

answer this in the format mentioned in proforma. 

 

Benefit of participating in the study: By participation in this study you will be 

prevented from most troublesome symptom like Post operative nausea vomiting 

(PONV). 

 

Risks involved in participation of this study: As these antiemetic agents have 

adverse effect on heart, administration of this drug may lead to fast and irregular 

rhythm of heart. If any unwanted side effects occur, it will be treated free of cost 

and your health will be safe guarded. 

 

Rights: participation in this study is purely voluntary. If you do not want to 

participate you can withdraw from study at any time. 

 

Confidentiality: your participation will be kept confidential. The investigators 

and other authorized personnel will only have access to the data. The 

information will be used for publication and further research without revealing 

your identity. 
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Subject consent form 

(Annexure II B) 

I, the undersigned confirmed that.. 

 I have read and understood the information about the study titled “to 

study efficacy and safety of intravenous palonosetron against 

ondansetron in post surgical patients undergoing general anaesthesia” as 

provided in information sheet. 

 I have been given opportunity to ask questions about the project and my 

participation. 

 I understand that I can withdraw myself from study at any time without 

giving any reason. 

 Procedures regarding confidentiality have been very well explained to 

me. 

 The use of data for publication, research sharing and archiving has been 

explained to me. 

 I voluntarily agree to participate in the study research. 

 I along with the researcher agree to sign and date this informed consent 

form. 

 Signature                                                               Signature 

Name of the participant:                                       Name of the Researcher: 

Date: Date: 
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Investigator’s Declaration 

(Annexure II C) 

I have accurately read the information sheet for the study titled “to study 

efficacy and safety of intravenous palonosetron against ondansetron in post 

surgical patients undergoing general anaesthesia” to the potential participant and 

to the best of my knowledge participant understands that following will be done.  

1. Injection of palonosetron or ondansetron will be given prior to anaesthesia. 

2. About 5 ml blood will be aspirated for routine investigations mentioned in 

information sheet. 

3. Chest X ray will be taken before surgery. 

4. ECG will be taken before surgery and after 4 hrs of surgery. 

5. In case of unexpected events, reactions treatment will be given free of cost. 

I confirm that participant was given as opportunity to ask questions related to 

study and all questions asked have been answered correctly to the best of my 

knowledge. I confirmed that individual has not been pressurised to give consent 

rather consent is obtained freely and voluntarily.  A copy of this ICF has been 

provided to the participant. 

 

Date:                                   Signature of the researcher taking consent 

 

                                    (Name of the researcher taking consent:                 ) 
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Ethical clearance document 

(Annexure III) 
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Plagiarism certificate 

(Annexure IV) 
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PROFORMA 

(Annexure V) 

 

Name: 

Age:                                                                              Sex: 

Address:                                           Operation performed: 

H/O Medical illness:  Like DM, HT, Asthma, Heart disease, IHD 

LMP: 

H/o Alcoholism, h/o ongoing steroids, h/o ongoing anti-emetics, h/o nausea 

vomiting, h/o APD 

Before entering OT: 

P:                   BP:                    RR:                              Temp:         SPO2: 

Systemic Examination:  

CVS:                    

 RS:           

CNS:                 

 PA: 

Before Induction In OT: 

Vitals: P:                   BP:                    RR:                              Temp: 

SPO2:                       ECG Monitor: 

 

Intra-operative parameters: 

Vitals: P:                   BP:                    RR:                              Temp: 

SPO2:                       ECG Monitor:                 Any adverse event if any: 
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Post- operative Parameters: 

Parameters  Pulse  BP RR Temp. SPO2 

0 hrs      

6 hrs      

12 hrs      

24 hrs      

48 hrs      

 

  ECG at 4 hrs 

Questionnaire    (To be asked post operatively)  

1)  Have you vomited?           Yes / No 

2) Do you have nausea?          Yes/No 

3)  How severe is nausea?   (Mild/ Moderate/ Severe by VRS)      

4) Do you have rash/itching? 

5) Does patient receive rescue anti-emetic? if yes how many times? 

6) Patient gratification score with 5 point Likert scale (strongly disgratified, 

disgratified, neither gratified nor disgratified, gratified, strongly gratified) 

7) Does patient has any other adverse event? 

8) Time of first episode after how many hours of surgery? 

Investigations : 

CBC: 

Chest X-Ray (PA): 

ECG: 

Renal Parameters:   BUL and Serum Creatinine 

Diabetic Profile:  BSL: (F)            (PP) 

Urine (R) 
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Data 

(Annexure VI) 

Group A 

Sr No IP Age Sex Ht(cms)  Wt(Kg)  BMI 

   

QTc ECG - 

              pre-op  4 hrs 

1 1408140010 23 M 160 62 24.2 0.4 0.42 

2 1408140014 35 F 158 55 22 0.4 0.42 

3 809140015 40 F 149 52 23.4 0.4 0.43 

4 809140043 35 F 152 56 24.2 0.42 0.44 

5 2509140003 25 M 150 56 24.9 0.4 0.41 

6 2509140009 22 F 156 50 20.5 0.4 0.4 

7 2510140011 40 F 155 55 22.9 0.4 0.42 

8 2510140012 45 F 150 44 19.6 0.4 0.41 

9 1211140002 30 F 154 42 17.7 0.38 0.38 

10 1211140006 58 F 151 49 21.5 0.4 0.41 

11 302150045 37 F 155 56 23.3 0.4 0.4 

12 902150012 46 F 147 49 22.7 0.4 0.41 

13 1102150050 20 F 140 35 17.9 0.41 0.42 

14 1602150017 35 F 152 59 25.5 0.39 0.39 

15 1802150056 24 M 148 43 19.6 0.39 0.4 

16 2802150008 20 F 152 59 25.5 0.38 0.38 

17 903150011 21 M 144 44 21.2 0.39 0.39 

18 903150014 21 M 160 60 23.4 0.39 0.39 

19 903150017 29 F 145 48 22.8 0.38 0.4 

20 903150021 36 M 159 69 27.3 0.38 0.4 

21 1003150043 29 M 158 67 26.8 0.38 0.39 

22 1003150045 34 F 137 71 37.8 0.4 0.4 

23 1504150014 49 F 154 60 25.3 0.4 0.41 

24 1504150015 38 F 156 60 24.7 0.38 0.39 

25 2004150198 21 M 168 72 25.5 0.38 0.39 

26 2304150016 40 F 150 59 26.2 0.39 0.4 

27 2704150006 24 M 155 49 20.4 0.39 0.4 

28 2704150024 24 F 140 39 19.9 0.39 0.41 

29 305150010 39 M 159 62 24.5 0.39 0.39 

30 505150049 52 F 139 62 32.1 0.38 0.38 

31 605150001 27 M 149 49 22.1 0.4 0.4 

32 605150054 20 F 153 55 23.5 0.4 0.41 

33 2905150046 35 M 163 68 25.6 0.39 0.4 

34 106150047 38 F 145 39 18.5 0.39 0.39 

35 306150013 39 F 140 39 19.9 0.38 0.39 

36 806150099 21 M 151 47 20.6 0.39 0.38 

37 1006150005 40 M 158 66 26.4 0.38 0.4 

38 1106150054 30 M 160 67 26.2 0.4 0.4 
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Sr No IP Age Sex Ht(cms)  Wt(Kg)  BMI 

   

QTc ECG - 

39 1506150001 20 M 157 56 22.7 0.4 0.4 

40 2406150038 25 F 149 42 18.9 0.4 0.38 

41 2506150021 38 F 148 54 24.7 0.39 0.4 

42 607150040 46 F 156 52 21.4 0.39 0.42 

43 907150048 45 F 150 52 23.1 0.39 0.4 

44 1507150037 40 F 148 42 19.2 0.38 0.4 

45 1507150039 23 M 159 49 19.4 0.39 0.39 

46 1507150040 32 M 156 71 29.2 0.4 0.4 

47 2807150047 21 M 159 63 24.9 0.4 0.39 

48 208150014 39 M 148 44 20.1 0.38 0.38 

49 508150027 39 M 168 72 25.5 0.38 0.4 

50 508150042 33 F 158 57 22.8 0.39 0.39 

51 1808150030 25 M 162 70 26.7 0.36 0.36 

52 1509150061 45 F 153 47 20.1 0.38 0.4 

53 1410150063 23 M 156 61 25.1 0.38 0.41 

54 211150050 40 M 147 48 22.2 0.39 0.39 

55 411150030 26 M 160 68 26.6 0.4 0.4 

56 1412150012 47 M 159 63 24.9 0.4 0.38 

57 1801160029 55 F 149 42 27.9 0.38 0.38 

58 2401160009 30 M 157 59 23.9 0.39 0.39 

Sr No Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

                  

1 0 0 0 0 0 4 0   

2 0 0 0 0 0 3 0   

3 0 0 0 0 0 4 0   

4 0 0 0 0 0 4 0   

5 0 0 0 0 0 4 0   

6 0 0 0 0 0 3 0   

7 0 0 0 0 0 4 0   

8 0 0 0 0 0 4 0   

9 0 0 0 0 0 4 0   

10 0 0 0 0 0 4 0   

11 0 0 0 0 0 4 0   

12 0 0 0 0 0 4 0   

13 1 1 2 0 2 2 0 24 hrs 

14 0 0 0 0 0 4 0   
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Sr No Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

15 0 0 0 0 0 4 0   

16 0 0 0 0 0 4 0 

 17 1 1 2 0 1 2 0 24 hrs 

18 0 0 0 0 0 4 0   

19 0 0 0 0 0 5 0   

20 0 0 0 0 0 4 0   

21 0 0 0 0 0 5 0   

22 0 0 0 0 0 5 0   

23 0 0 0 0 0 4 0   

24 0 0 0 0 0 4 0   

25 0 0 0 0 0 4 0   

26 0 0 0 0 0 4 0   

27 0 0 0 0 0 4 0   

28 0 0 0 0 0 4 0   

29 1 1 2 0 1 3 0 24 hrs 

30 0 0 0 0 0 4 0   

31 0 0 0 0 0 4 0   

32 0 0 0 0 0 4 0   

33 0 0 0 0 0 4 0   

34 0 0 0 0 0 4 0   

35 0 0 0 0 0 5 0   

36 0 0 0 0 0 4 0   

37 0 0 0 0 0 4 0   

38 0 0 0 0 0 4 0   

39 0 0 0 0 0 4 0   

40 0 0 0 0 0 5 0   

41 0 0 0 0 0 4 0   

42 1 1 2 0 1 3 0 12 hrs 

43 1 1 1 0 1 3 0 24 hrs 

44 0 1 1 0 1 3 0 24 hrs 

45 0 0 0 0 0 3 0   

46 0 0 0 0 0 4 0   

47 0 0 0 0 0 4 0   

48 0 0 0 0 0 4 0   

49 1 1 1 0 1 3 0 12 hrs 

50 0 1 1 0 1 3 0 24 hrs 

51 0 0 0 0 0 4 0   

52 0 0 0 0 0 4 0   

53 0 0 0 0 0 4 0   

54 0 0 0 0 0 4 0   

55 0 0 0 0 0 4 0   

56 0 0 0 0 0 4 0   

57 0 0 0 0 0 4 0   

58 0 0 0 0 0 4 0   
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Group B 

Sr.No. IP Age Sex Ht (cms) Wt.(Kg) BMI 

    

QTc ECG - 

              Pre-op  4 hrs 

1 309140012 24 M 150 54 24 0.39 0.39 

2 809140012 40 F 139 44 22.8 0.4 0.4 

3 909140001 42 F 152 58 25.1 0.4 0.4 

4 1909140002 32 M 140 44 22.4 0.39 0.39 

5 2509140007 48 F 148 65 29.7 0.38 0.4 

6 1410140019 22 M 140 63 32.1 0.38 0.4 

7 2310140010 40 F 152 50 21.6 0.39 0.4 

8 2310140012 47 F 152 60 26 0.4 0.39 

9 1012140004 43 M 155 52 21.6 0.4 0.4 

10 1012140008 30 M 155 55 22.9 0.4 0.39 

11 1102150005 26 M 156 64 26.3 0.38 0.4 

12 1102150045 20 M 152 64 27.7 0.39 0.4 

13 1602150002 46 M 156 55 22.6 0.38 0.39 

14 1802150016 45 M 140 40 20.4 0.39 0.4 

15 2502150051 58 F 150 50 22.2 0.4 0.4 

16 2802150004 48 M 155 69 24.6 0.4 0.39 

17 103150008 24 M 155 52 21.6 0.4 0.4 

18 703150012 28 F 146 40 18.8 0.38 0.39 

19 903150022 28 M 156 62 25.5 0.38 0.4 

20 903150033 25 M 163 61 23 0.39 0.4 

21 1703150006 34 M 152 55 23.8 0.39 0.39 

22 2503150080 30 M 152 42 18.2 0.41 0.39 

23 1504150001 34 M 160 65 25.4 0.4 0.4 

24 1504150018 55 F 147 49 22.7 0.4 0.4 

25 1504150019 21 M 153 58 24.8 0.39 0.4 

26 2304150002 26 M 146 43 20.2 0.39 0.4 

27 2604150010 50 F 152 48 20.8 0.4 0.4 

28 2704150021 36 M 156 55 22.6 0.4 0.38 

29 2804150003 24 M 155 66 27.5 0.39 0.39 

30 605150064 23 F 142 41 20.3 0.4 0.4 

31 705150003 27 M 156 57 23.4 0.4 0.4 

32 705150063 47 M 155 63 26.2 0.39 0.39 

33 2305150008 24 M 150 52 23.1 0.39 0.4 

34 2905150039 25 M 160 70 27.3 0.4 0.4 

35 106150048 47 M 166 67 24.3 0.4 0.4 

36 106150049 58 M 159 60 23.7 0.4 0.4 

37 806150067 30 F 147 48 22.2 0.4 0.4 

38 1006150013 43 F 149 45 20.3 0.39 0.4 

39 1006150037 21 M 159 58 22.9 0.39 0.4 
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40 1806150055 34 M 162 60 22.9 0.39 0.39 

41 2506150046 28 F 156 50 20.5 0.39 0.4 

42 2506150052 30 M 156 48 19.7 0.4 0.4 

43 707150044 35 M 155 59 24.6 0.4 0.4 

44 1307150001 50 M 155 59 24.6 0.4 0.4 

45 2007150030 24 F 148 52 23.7 0.39 0.4 

46 2807150039 30 M 160 69 27 0.39 0.39 

47 2907150031 29 F 152 44 19 0.39 0.4 

48 508150024 39 M 152 48 20.8 0.39 0.4 

49 1208150049 49 F 159 54 21.4 0.4 0.39 

50 1308150065 21 M 148 49 22.4 0.4 0.4 

51 1409150029 23 F 144 49 23.6 0.4 0.4 

52 2309150066 58 F 149 42 18.9 0.39 0.39 

53 2909150063 26 M 159 60 23.7 0.39 0.4 

54 3010150034 24 F 148 42 19.2 0.39 0.4 

55 812150015 44 M 165 70 25.7 0.38 0.39 

56 912150047 56 M 158 66 26.4 0.39 0.4 

57 2301160046 20 M 166 67 24.3 0.4 0.4 

58 2801160048 31 F 155 48 20 0.4 0.39 
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Sr No. Q 1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

                  

1 0 0 0 0 0 4 0   

2 0 0 0 0 0 4 0   

3 1 1 2 0 2 2 0 6 hrs 

4 0 0 0 0 0 3 0   

5 0 0 0 0 0 4 0   

6 0 0 0 0 0 4 0   

7 0 0 0 0 0 4 0   

8 0 0 0 0 0 4 0   

9 0 0 0 0 0 4 0   

10 0 0 0 0 0 4 0   

11 0 0 0 0 0 4 0   

12 1 1 2 0 1 3 0 6 hrs 

13 1 1 1 0 1 2 0 6 hrs 

14 0 0 0 0 0 4 0   

15 1 1 2 0 1 2 0 12 hrs 

16 0 0 0 0 0 4 0   

17 0 0 0 0 0 4 0   

18 0 0 0 0 0 4 0   

19 0 0 0 0 0 3 0   

20 0 0 0 0 0 3 0   

21 0 0 0 0 0 3 0   

22 0 0 0 0 0 3 0   

23 1 1 1 0 1 2 0 6 hrs 

24 0 0 0 0 0 3 0   

25 1 1 2 0 2 2 0 12 hrs 

26 0 0 0 0 0 3 0   

27 0 0 0 0 0 3 0   

28 0 0 0 0 0 3 0   

29 0 0 0 0 0 3 0   

30 0 0 0 0 0 4 0   

31 1 1 2 0 1 2 0 6 hrs 

32 0 0 0 0 0 3 0   

33 1 1 1 0 1 3 0 6 hrs 

34 0 0 0 0 0 3 0   

35 0 0 0 0 0 3 0   

36 0 0 0 0 0 4 0   

37 1 1 1 0 1 2 0 12 hrs 

38 0 0 0 0 0 4 0   

39 0 0 0 0 0 4 0   
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Sr No. Q 1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

40 0 0 0 0 0 4 0   

41 1 1 1 0 1 2 0 6 hrs 

42 1 1 1 0 1 3 0 12hrs 

43 1 1 1 0 1 2 0 6 hrs 

44 0 0 0 0 0 4 0   

45 0 0 0 0 0 4 0   

46 0 0 0 0 0 4 0   

47 0 1 1 0 1 4 0 12 hrs 

48 0 0 0 0 0 4 0   

49 1 1 1 0 1 3 0 6 hrs 

50 0 0 0 0 0 4 0   

51 1 1 1 0 2 3 0 6 hrs 

52 0 1 2 0 1 3 0 24 hrs 

53 1 1 2 0 1 3 0 12 hrs 

54 1 1 2 0 2 3 0 6 hrs 

55 0 0 0 0 0 4 0   

56 0 0 0 0 0 4 0   

57 1 1 1 0 1 3 0 6 hrs  

58 1 1 1 0 1 3 0 12 hrs 


