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ABSTRACT: BACKGROUND: Ondansetron and granisetron are first generation 5-hydroxytry-
ptamine-3 (5-HT3) receptor antagonists widely used in the prophylaxis of postoperative nausea and
vomiting (PONV). Orally Disintegrating Film (ODF) formulations are novel and advanced oral drug
delivery systems used in management of (PONV). We aimed to study the efficacy of ODF of
Ondansetron in the prophylaxis of PONV and to compare it with intravenous Granisetron and placebo
in patients undergoing Laparoscopic cholecystectomy. MATERIALS AND METHODS: In this
prospective, randomized double-blind placebo-controlled study, 120 consented adult patients of ASA
grade [ and grade I, aged between 25-55 years of both genders, undergoing elective Laparoscopic
cholecystectomy, were randomized into 3 groups of 40 patients each as Placebo, intravenous
Granisetron 2mg and ODF of Ondansetron 8mg (ODF8) groups. Study drugs were administered just
before induction of Anaesthesia. Standardized anesthetic technique was used, and data was collected.
Incidence of PONV was assessed and the number of patients suffering from nausea and vomiting at 0-
6, 7-14, and overall 0-24 hours post-operatively was evaluated in all the groups and need for rescue
anti-emetic noted. RESULTS: Data was analysed using one-way ANOVA test, Chi-square test and
Mann-Whitney test. The incidence and severity of nausea and vomiting at different time intervals in
Group G and ODF Group was significantly lower when compared with Placebo Group (p=0.000). But
there was no significant difference in between the ODF and intravenous groups. There was no
significant difference in the incidence of side effects in between the three groups. CONCLUSION:
orally disintegrating film of Ondansetron is a safe, simple and cost-effective, novel formulation,
equally effective to intravenous Granisetron in preventing PONV in patients undergoing laparoscopic
cholecystectomy.

KEYWORDS: Granisetron, Laparoscopic cholecystectomy, Orally Disintegrating Film, Ondansetron,
postoperative nausea and vomiting.

INTRODUCTION: Laparoscopic cholecystectomy has become common and popular elective surgical
technique in the management of cholelithiasis now a day’s worldwide. But it is often associated with
PONV with a high incidence of 70-85 %.! High rate of PONV in laparoscopy may be due to gas
insufflation of the abdomen to create space for the manipulation of instruments. This puts pressure
on the vagus nerve, which has a connection to the brain’s emetic center. PONV is an unpleasant
complication causing more anxiety and discomfort for patients than that caused by post-operative
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pain.23 It causes delayed recovery, prolongs duration of stay in the hospital and increases the cost of
treatment in addition to causing inconvenience and poor patient satisfaction.

PONV is multifactorial in etiology.5 Different kinds of drugs, regimens, and techniques were
evolved from time to time in the prevention and treatment of PONV, antiemetics being the main stay
of therapy. The main pharmacological classes of drugs used in the treatment are anti-cholinergics
(scopolamine), anti-histaminics (diphenhydramine, cyclizine, promethazine, prochlorperazine),
butyropheneones (droperidol), benzamide (metoclopramide), Neurokinin receptor antagonists (NK-
1 antagonists) and Glucorticoids. Each drug used has its own merits and demerits like dry mouth,
extrapyramidal signs, hallucinations, excessive sedation, headache and hypotension.¢

5-hydroxytryptamine-3 (5-HT3) receptor antagonists are the first-line drugs in the
management of PONV with more safety and favourable side effect profile. 5-HT3 antagonists prevent
serotonin from binding to 5-HT3 receptors on the nerve endings of the vagus nerve’s afferent
branches, which send signals directly to the vomiting center in the medulla oblongata and in the
chemoreceptor trigger zone (CTZ) of the brain. By preventing activation of these receptors, 5-HT3
antagonists interrupt one of the pathways leading to vomiting.”

Ondansetron, is an effective and widely used prophylactic 5-HT3 antagonist, in the prevention

and treatment of PONV when compared to traditional antiemetics like droperidol and
metoclopramide, with minimal side effects.8

Peri-operative prophylactic antiemetics are commonly used parenterally because of the
fasting protocols, rapid onset of action, people intolerable to oral intake due to nausea (PONV), pain
and sedation.

Orally Disintegrating Films of Ondansetron-ODFs (5-HT3 receptor antagonists) are Novel
formulations, a type of oral drug delivery systems proved to be effective in the prevention of
chemotherapy and radiotherapy induced nausea and Vomiting approved by The U.S. Food and Drug
Administration. Orally Disintegrating Film of Ondansetron is a thin film, which when simply placed
on the patient’s tongue or mucosal tissue, rapidly disintegrates and dissolves to release the
medication for oral mucosal absorption,%10 delivering the drug to the systemic circulation via buccal
mucosa,!! bypassing hepatic first-pass metabolism resulting in high bioavailability.12

Granisetron is highly selective, potent, serotonin 5-hydroxytryptamine type 3 (5-HT3)
receptor antagonist which, blocks the 5-HT3 receptors at both the central and the peripheral sites
and produces irreversible block of 5-HT3 receptors. It acts on the vagal efferent nerves of the gut and
produces blockade of 5-HT3 receptors. It is effective orally as well as intravenous (i.v.), with a half-
life of 8-9 h.13

There are only a very few studies which compare the efficacy of Orally Disintegrating Films
versus intravenous medications in reducing PONV. So the aim of our study was to compare the
efficacy of Orally Disintegrating Films of Ondansetron versus intravenous granisetron in prevention
of PONV in patients undergoing laparoscopic cholecystectomy.

MATERIALS & METHODS: This prospective randomized double blind, placebo controlled study was
conducted in Laparoscopic Operation theatre in a tertiary care Government General and Teaching
Hospital between October 2014 and March 2015. After obtaining institutional Ethical Committee
approval and written, informed consent, 120 adult patients of ASA status Grade I and II, aged
between 25-55 years, belonging to both genders were included in the study.
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Exclusion Criteria:
e Patients with H/o Hypersensitivity.
e Patients on pre-operative antiemetic therapy within 24 hours prior to surgical procedure.
e Patients with Cardiac co-morbidities (QT abnormalities in ECG).
e  Morbidly obese Patients.
e  Patients with past history of motion sickness.
e Patients with previous history of PONV.
e  Pregnant, lactating and menstruating females.
e Patients on opioid and steroid.

The Patients were randomly allocated into 3 groups of 40 each as: Group P - Placebo group,
Group G-Granisetron 2mg IV and Group ODF8 - orally disintegrating film of ondansetron 8mg using
computer generated random numbers and serially numbered, sealed covers. Before shifting the
patients to operating room, the sealed covers were opened and all the patients of 3 groups were
administered two ODF’s each by one of the observers not involved in intra-operative and post-
operative outcome assessments. Patients in the ODF8 group (ODF8) received two ODFs of
Ondansetron 4mg each (Total 8 mg) whereas patients in the placebo (P) and Granisetron IV (G)
groups received two placebo ODF’s each.

In the operating room, after connecting all the standard monitoring like heart rate, NIBP,
Respiratory Rate, oxygen saturation (SPO;), (ETCO;) and after securing an intravenous access, all
patients were administered study drugs IV just 2 minutes before induction (i.e. 2mg of Granisetron IV
in Granisetron Group (G) and an equal volume of 0.9% Normal saline in the Placebo (P) and ODF8
Groups each) by the same observer who administered the ODFs and was blinded to outcome
assessments.

As per the standard anaesthetic protocol, induction of anesthesia was done by injection
propofol 2mgkg-' and inj. Fentanyl 2ug.kg-*. Tracheal intubation was facilitated by inj. vecuronium
0.1mg/kg using appropriate sized cuffed ETT. Anaesthesia was maintained using Isoflurane 0.4-0.6%
and N20 50% in O to maintain an end tidal CO; of 30-45 mmHg. After intubation a nasogastric tube
was passed for suctioning gastric secretions, air and to keep the stomach empty which was removed
at the end of the surgery before extubation.

Laparoscopic Cholecystectomy was performed under video guidance and involved four
punctures of the abdomen and abdomen insufflated with CO2 through a veress needle to a maximum
intra-abdominal pressure of 15 mmHg. During the surgery patients were kept in reverse
trendelenburg position with right side of the table elevated. Haemodynamic stability was maintained
throughout the procedure.

At the end of surgery, neuromuscular blockade was reversed with injection Neostigmine 50-
70ug/kg 1V, inj. Glycopyrrolate 10pg/kg IV and patients were extubated when adequate spontaneous
ventilation was established. Duration of surgery and Anaesthesia were noted. Patients were
transferred to Recovery unit. Post-operative analgesia was provided with (NSAIDS) injection
diclofenac 50mg intramuscularly, 8th hourly.

Throughout the 24 hours postoperative period, the following parameters were recorded in the
Recovery unit and in the ward by an Anaesthesiologist who was not aware of the study protocol and
blinded to group allocations.
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e Nausea and Vomiting were assessed in two epochs of 0-6, 7-24 hours.
e Incidence of PONV.
e Overall Nausea and Vomiting over 0-24 hour’s period.

e Complete response.
e Rescue antiemetic consumed.
¢ Incidence of side effects.

Nausea was defined as, unpleasant sensation associated with awareness of the urge to vomit.
Severity of nausea was evaluated on a 11-point scale from 0 to 10 where 0 representing no nausea
and 10 representing the worst imaginable nausea and the patients of all the groups were graded
accordingly.

Vomiting was defined as forceful expulsion of gastric contents from the mouth. PONV was
defined as at least one episode of either nausea or vomiting or both during the first 24 hours post-
operatively. PONV was graded on a four point (0 to 3) PONV clinical score by Mathew et al.14 and
patients with PONV score of 2 or more were given injection Metoclopramide 5mg IM as rescue
antiemetic. Incidence of PONV (the number of episodes of vomiting) and rescue antiemetic consumed
by the number of patients for first 24 hours post-operatively were noted in all the groups.

4 - Point PONV Score.

0 - No nausea, no vomiting.

1 - Nausea present, no vomiting.

2 - Nausea %, vomiting present.

3 - Vomiting > 2 episodes in 30 min.

Complete response was defined as no nausea, retching or vomiting, and no need of rescue
antiemetic medication within 24 hours in postoperative period. The number of candidates showing
complete response was noted in all the groups.

Patients in all the groups were observed for any side effects like headache, dizziness,
drowsiness, Allergic reactions and QT interval abnormalities in the ECG and the incidence of side
effects were noted.

STATISTICAL ANALYSIS: Statistical analysis was done by using Microsoft Excel and vassarstats.net
software. Data were expressed as mean + SD or ratio or absolute numbers (%) and Data was analyzed
and compared using one-way ANOVA and Chi-square test to find the significance of study
parameters between the three groups of patients. p-value <0.05 was considered statistically
significant.

RESULTS: 120 adult consented patients were included in the study for their postoperative
assessment of PONV. All the patients completed the study successfully. There were no statistically
significant differences between the three groups in terms of demographic characteristics of the
patients namely age, sex and body weight, ASA physical status, duration of surgery, duration of
anaesthesia (shown in Table1).

The incidence of postoperative nausea was significantly lower ( p= 0.04) during the 0-6 h, 7-
24 h and 0-24 hours in the Group G and ODF8 groups when compared with the placebo group. The
difference in postoperative nausea between the two study groups during the 0-6 h, 7-24 h and 0-24
hours interval was not significant (Table 2).
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During the 0-6 hours interval postoperatively the ODF8 Group had significantly lower
incidence of Vomiting when compared to the placebo (p=0.000). Also, when compared to the placebo
group, IV granisetron (Group G) had a significantly lower (p= 0.045) incidence of Vomiting. During
the 7-24 h and 0-24 h interval, Group G and ODF8 Groups had a significantly lower incidence of
Vomiting when compared to placebo group. However there was no significant difference between the
study groups in the incidence of Vomiting during the 0-24 hours (Table 2).

The incidence of PONV, as indicated by the PONV Score in the 0-6 hours interval was
significantly less (P = 0.004) in the ODF8 Group as compared to the placebo group. There was no
significant difference in the PONV Scores between the Study groups in the 0-24 hour’s period. The
overall incidence of PONV in 0-24 hours period postoperatively was 95% in the placebo group
(Group P), 32.5 % with granisetron (Group G) and 20% ODF8 Group. The difference between the
three groups was considered highly significant with a p value of (0.000) (Table 2).

The number of patients consuming Rescue anti-emetic are 26(65%) in the Placebo group,
11(27.5%) in intravenous granisetron group and 8(20%) in ODF8 Group over the Postoperative
period of 0-24 hours. The difference among the groups was statistically significant (p=0.002) (Table
2).

The number of candidates showing complete response are two (5%) in the Placebo group, 27
(67.5%) in intravenous granisetron group and 32(80%) in groupODF8 over the Postoperative period
of 0-24 hours. The difference among the groups was statistically highly significant (p=0.000) (Table
2).

The incidences of side effects were more in patients of placebo group, but with no statistically
significant difference in between the groups. None of the patients showed any allergic reactions or
Q-T interval abnormalities during the study (Table 3).

DISCUSSION: Laparoscopic surgical procedure was proved to be a major advance in various surgical
diseases with several advantages like reduced postoperative pain, better cosmetic results, faster
recovery and more rapid return to normal activities, shorter hospital stay, less postoperative wound
infection and reduced postoperative pulmonary complications.1> PONV is a common and distressing
symptom following Laparoscopic surgery. There are various contributing factors that have been
identified for the development of PONV.16 These include patient-related factors like increased body
weight, female gender, history of motion sickness or previous PONV, perioperative opioid use, non-
smoking status. Surgery-related factors like duration of surgery and anesthesia related risk factors
like, use of volatile anesthetics, N20, postoperative opioids, postoperative pain, and intraoperative
hypovolemia.l” in our study, we have standardized the factors that lead to the development or
attenuation of PONV.

Ondansetron and Granisetron are First generation 5-HT3 receptor antagonists used in the
prophylaxis of PONV. Orally disintegrating film of ondansetron (ODF) is an advanced formulation
containing 4 mg of ondansetron, orally dissolving film available in the Indian Market by Trade name
‘Emefilm’ (Delvin Formulations PVT Limited, India). It is a pink coloured, strawberry flavoured, thin
film which dissolves in few seconds when applied on the tongue. It is well accepted by the patients
and its taste being described by most of them as “sweet”. This Formulation is particularly useful for
patients with dysphagia or anorexia.
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Our study showed that, using orally disintegrating film of ondansetron 8mg versus

intravenous granisetron 2mg as prophylactic antiemetics before induction of general anesthesia,
significantly reduced the incidence of post-operative nausea and vomiting (PONV) in comparison
with placebo.

Orally disintegrating film of ondansetron 8mg was found to be most effective during the 1st 6
hours post operatively and also as effective as intravenous granisetron 2mg in preventing PONV
during the first 24 hours post-operative period following Laparoscopic cholecystectomy.

The ODF film is easy to administer, no need to take with water unlike oral tablet, better
patient compliance, rapid onset of action and as effective as intravenous (IV) preparations,18 not
associated with pain unlike intravenous injections, no extra expenditure in the form of syringe,
needles and biomedical waste. Each film of ODF containing 4mg of ondansetron is cost-effective
which costs about 10 in Indian Rupees whereas a single ampoule of injection granisetron 1mg costs
about 30 in Indian Rupees. However these pricing may be variable. Because of its added advantages
we have chosen ODF film of ondansetron as prophylactic antiemetic and compared it with
intravenous granisetron in our study.

We restricted use of opioids in our study as they contribute to nausea and vomiting and
instead diclofenac 50mg was used for postoperative analgesia. Metoclopramide 5mg IM was used as
Rescue anti-emetic.

In their study, Raphael JH, Norton AC.19 stated that the optimal dose of Ondansetron for
preventing post-operative nausea and vomiting is 4mg and half-life is 3 hours. Therefore, in surgical
procedures lasting more than 2 hours, it might be more relevant to administer the drug towards the
end of the surgery. But as the mean duration of surgical procedure lasted for 1hour in our study we
assumed administering the study drugs pre-operatively just before induction was appropriate. The
findings of our study correlated with their study, except that, we used 8 mg of Ondansetron in our
study instead of 4mg.

Our results are in congruence with the study of Naguib et al.20 who demonstrated that the
incidence of PONV after laparoscopic surgeries in the placebo group was remarkably high (72%).

The results of our study correlated with the study of Harihar V Hegde et al.2! who compared
different doses of orally disintegrating film of ondansetron versus intravenous ondansetron in
prophylaxis of postoperative nausea and vomiting in patients undergoing elective gynaecological
laparoscopic Procedures. But the difference is, we used intravenous granisetron instead of IV
ondansetron in our study and compared it with, orally disintegrating film of ondansetron 8 mg in
patients undergoing laparoscopic cholecystectomy.

In a meta-analysis conducted by Tramer MR. et al.22 Ondansetron 8 mg was suggested to be
an optimal dose for PONV prophylaxis. In our study also we used ondansetron 8 mg similar to their
study.

Ganjare A, Kulkarni AP.23 demonstrated that granisetron 1mg administered before induction
of anesthesia was effective for prevention of PONV. The results of our study are in accordance with
their study except that, we used 2mg of granisetron instead of 1 mg.

Grover VK. et al.!® reported that oral formulations of 5-HT3 receptor antagonists are as
effective as intravenous (IV) preparations. The results of our study are in concorde with their study
as we also reported that oral formulations of ondensetron are equally effective as intravenous
preparations of granisetron in prevention of PONV at the recommended doses.
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In our study, a complete response (no nausea and vomiting) was observed in 32 out of 40
patients (80 %) ODF8 group and in 27 out of 40 patients (67.5%) in the intravenous Granisetron
group, whereas 2 out of 40 patients (5 %) in the placebo group were free of nausea and vomiting and
the difference was statistically highly significant between the placebo and study groups.

The most common side-effects of the drugs in the three groups observed in our study were
headache (5% in group P, 12.5% in group G and 7.5% in ODF8 group), drowsiness (7.5% in group G
and 5% in ODF8 group) and dizziness (5% in ODF8 group).The side-effects were of mild nature and
self-limiting. There was no significant statistical difference in the side-effects between the three
groups.

We did not measure postoperative pain and anxiety which could affect the incidence of PONV
and we consider this as a shortcoming of our study.
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CONCLUSION: Form our study we conclude that, orally disintegrating film of ondansetron is a novel
formulation which is safe, simple and economical with good patient comfort and compliance. It is
clinically effective alternative to intravenous Granisetron in preventing PONV in patients undergoing
laparoscopic cholecystectomy.
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Figurev L Ol'élly Disintegrating Film of ondansetron

Group P Group G Group ODF8
Parameters Mean+SD | Mean+SD | Mean=SD | Pvalue
n=40 n=40 n=40
Age in years 36.62+6.85 | 37.15+7.567 | 36.17+7.00 | p=0.827
Bodyweight (Kg) 55.35+8.31 | 54.45+8.34 | 54.55+8.58 | p=0.802
Sex (Male : Female) 18:22 19:21 17:23 p=0.904
ASA physical status (I/1I) 25:15 26:14 28:12 p=0.771
Duration of surgery (Min) 56.04 £10.24 | 56.08 £8.02 | 57.08 +8.38 | p=0.840
Duration of Anaesthesia (Min)| 63.00 #16.10 | 64.82+15.42 | 65.52+15.81 | p=0.762
Table 1: Demographic Data
Data expressed are mean (SD) or ratio or absolute numbers (%)
*Fischer’s exact test
Time Group-P n=40 G;‘::S)G Gro::]: 4?)DF8 p=value
0-6 Hours
Nausea 14(35%) 4(10%) (p=0.018)" | 5(12.5%) (p=0.038)** | p=0.019
Vomiting 12(30%) 4(10%)(p=0.045) " 0 (p=0.000)** p=0.000
PONV Score 0/1/2/3 26/2/12/0 34/2/2/2 35/4/1/0 (p=0.003)** | p=0.001
7-24 Hours
Nausea 12(30%) 3 (7.5 %) (p=0.020)* 3(7.5%) p=0.011
Vomiting 9 (22.5%) 2 (5%) (p=0.034)* 2(5%) p=0.023
PONV Score 0/1/2/3 28/3/9/0 35/3/0/2 37/1/2/0 (p=0.003)** | p=0.004
0-24 Hours
Nausea 17(42.5 %) 7(17.5%) (p=0.041)* | 6(15 %) (p=0.021)** | p=0.024
Vomiting 21(52.5%) 6(15%) (p=0.003)* 2 (5 %)(p-0.000)** | p=0.000
Overall 38(95 %) 13(32.5) 8 (20 %) p=0.000
Complete response 2 (5 %) 27(67.5%) 32(80 %) p=0.000
Rescueanti-emetic | »ei65%) | 11(27.5 %)(p-0.013)* 8(20 %) p=0.002

Table 2 : Postoperative response of nausea and vomiting (PONV) Score and Overall
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Data expressed as % and absolute numbers.
Fischer’s exact test and, chi-square test,

Comparison of placebo versus granisetron versus ODF8 groups,
** Comparison of placebo versus Group ODFS8,
* Comparison of placebo versus Group G.

Side effects | Headache | Dizziness | drowsiness | Allergic reactions
Group P 2(5%) 0 0 0
Group G 5(12.5%) | 3(7.5%) 0 0

Group ODF8 | 3(7.5%) 2(5%) 2(5%) 0

Table 3 : Incidence of Side effects in three groups ‘

Data expressed as % and absolute numbers.
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