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A randomized, placebo controlled study evaluating preventive role of
ondansetron, dexamethasone and ondansetron plus dexamethasone for
postoper ative nausea and vomiting (PONV) in patients undergoing
lapar oscopic cholecystectomy.
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fAbstract: A prospective, randomized placebo controlled study was undertaken to compare efficacy and safety of ondansetron-dexamethasone corrbi-\

nation with each drug alone as a prophylaxis against post-operative nausea and vomiting (PONV) in patients after elective laparoscopic cholecystec-
tomy done under general anaesthesia. This study was conducted on total of 320 patients of both sexes undergoing laparoscopic cholecystect

Patients were divided into four groups of 80 patients each depending upon the antiemetic agent given. Group | patients received placebo (dlstllled
water 2ml). Group |l patients recelved intravenous ondansetron (4mg). Group 11 patients received intravenous dexamethasone (8mg). Group |V
patients recelved intravenous ondansetron (4mg) plus dexamethasone (8mg). In the postoperative period all the patients were closely monitored upto
24 hours for PONV and any other specific complaints. The combination of ondansetron and dexamethasone significantly decreased PONV to 10%
from 85% in placebo group, 35% in ondansetron and 30% in dexamethasone group. On datidtical analyss combination was found to be highly
significant than placebo and significant from ondansetron or dexamethasone alone. Conclusion: The study reveal sed that combination of ondansetron
and dexamethasone is safe and effective combination than each drug alone for prevention of postoperative nausea and vomiting. In recent years
interest has been focused on combination therapy because no single agent is effective against PONV. Further studies on prophylactic combination of

\ drugs should be done to meke PONV a rare occurrence.

J

INTRODUCTION

Postoperative nausea and vomiting are common complications of all type of
abdomind surgerieswhichinvariably provedisturbingtothepatient, thesurgeon
and aneesthetist. Many patientsfind it moretroublesomethan the postoperative
painitsdfl. It resultsin significant morbidity and longer staysin the hospitd,
especidly in patientsundergoing laparoscopic cholecystectomy. Theincidence
of PONV in lgparoscopic cholecystectomy ranges from 25 to 42% when
antiemetic trestment is not considered prophylacticaly?.

The consequences of PONV are physical, surgical and anaesthetic
complicationsfor patientsaswell asfinancia implicationsfor the hospitasor
inditutions®. Persstent vomiting leads poor patient satisfaction, electrolyte
disturbances, delayed wound hedling and wound dehiscence and sometimes
lifethrestening aspiration. A returnto statusquoindl surgical paientsmay be
delayed and hospitd stay may be prolonged. Plenty of antiemetic drugs are
available these days which include anticholinergic drugs (scopolamine,
atropine), dopamine antagonist drugs (promethazine, prochlorperazine and
metoclopramide), antihistaminic drugs (diphenhydramine hydroxzine), 5SHT3
receptor antagonists (ondansetron, granisetron, dolasetron) and steroids
(dexamethasone).

Inspiteof plenty of antiemetic drugsavailable, nosingleagent is100%effective
againg PONV. Thismay be because PONV ismultifocd inoriginand thereis
no sngle simulus for PONV. In recent years interest has been focused on
combination therapy. Ondansetron plus dexamethasone has been used
successfully totreat emesisrefractory to ondansetron done®. Hencethe present
study was carried to find the role and safety of ondansetron, dexamethasone
and ondansetron plus dexamethasone in preventing PONV in patients
undergoing laparoscopic cholecystectomy.

MATERIAL AND METHODS

This progpective randomized placebo controlled study was conducted in the
Department of Surgery of Government Medica College, Patida from July
2007 to June 2010 &fter seeking clearance from ethicd committee. In this
study 320 patients of both sexes scheduled for elective laparoscopic
cholecystectomy were selected. Patients ol der than 60 yearsand younger than
18 years, smokers, acohalics, those with history of hypersensitivity to any
drug, patients with impaired liver and kidney functions, history of previous
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PONV, patients on antidepressants or calcium channel blockers and patients
converted to open cholecystectomy were excluded fromthestudy. Thepatients
wererandomly alocated to four groupsof 80 patientseech. Thepatientsenrolled
in placebo group (Group 1) received 2ml of ditilled water. Petientsingroup 11
were given intravenous ondansetron (4mg). Patients enrolled in group Il1
received intravenous dexamethasone (8mg). Group IV patients were given
combination of intravenous ondansetron (4mg) and dexamethasone (8mg).
The study drugs were given intravenoudy before adminigtering the generd
anaesthesia. All the patients were asked to empty their urinary bladder just
before the operation. Standard baanced generd anaesthesawas givento dl
the patients. All operations were performed using four port standard
lgparoscopic cholecystectomy technique. In the postoperative period al the
patients were closgly monitored up to 24 hours for PONV and the amount of
rescue antiemetic requirement. The PONV was defined as the subjective
unpleasant sensation associated with awareness of urge to vomit (nauses,
retching or vomiting were grouped together). The incidence of PONV was
recorded 1 hourly up to 6 hours, every 3 hourly up to 12 hours and every 6
hourly up to 24 hours.
The severity of PONV was graded as follows®
1. No PONV: Absence of any emessor nausea.
2. Mild PONV: Patients having only mild nauses, or one emetic episode or
nausealadting for lessthan 10 minutesand whereno antiemeticisrequired.
3. Moderate PONV: Patient has 1-2 emetic episodes or moderate to severe
nausea and antiemetic thergpy is required.
4. Severe PONV: Pdtient has more than 2 emetic episodes or is nauseated
more than twice and more than one antiemetic required.
Patients recelved ondansetron (4mg), intravenous as rescue antiemetic.
Satistical Analysis: Satistical andysis was done using Student ‘ T-test’. P-
vaue less than 0.05 was considered significant.

RESULTS

Physical gtatus: Four groups had comparable number of patientsinal groups
and showed insignificant variations. Mean age of our patientswas 38.85 (17-
62) and 264 of them (82.5%) were femaes.

Postoper ative Nausea and Vomiting (PONV): A complete response (no
nausea and vomiting) was observed in 90% of patientsin combination group
compared to 15% in placebo group, 65% in ondansetron and 70% in
dexamethasone group whichisadatistica sgnificant difference (Teble 1 and
2). Rescue antiemetic medication was used in 44(55%) patients in placebo
group compared to 28(35%) in ondansetron group and 24(30%) in
dexamethasone group. No patient in combination group required rescue
antiemetic medication. (Table 1&2)
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Table 1: Incidence of postoperative nausea and vomiting (PONV) in all
four groups

Group | Total no. of No. of Patients with % age of Rescue
Patients PONV PONV antemetic
1 80 68 85 44(55%)
1T 80 28 35 28(35%)
11T 80 24 30 24(30%)
v 80 8 10 0
Table 2: Satistical analysis of all groups
Groups Chi sq P Significance
IvsII 1591 0.0012 Highly significant
I vsIII 14.8 0.002 Highly significant
IvsIV 23.71 0.0001 Highly significant
II vs III 3.84 0.2793 Not significant
I vs IV 9.81 0.0203 Significant
III vs IV 8.5 0.0367 Significant
DISCUSSION

Postoperative nausea and vomiting is area of concern as nearly 53-72% of
petients require antiemetic therapy after laparoscopic cholecystectomy®. We
conducted a study on 320 patients who underwent |aparoscopic
cholecystectomy under generd anaesthesa. They weredividedintofour groups
of 80 each depending upon the antiemetic agent given. It isinteresting to note
that 90% of patients had no nausea and vomiting in combination group
compared to 15% in placebo group, 65% in ondansetron and 70% in
dexamethasonegroup. Rescueantiemeticin postoperative period wasrequired
in 44 (55%) patientsin placebo group compared to 28 (35%) in ondansetron
group and 24 (30%) in dexamethasone group. However, no patient in
combination group required rescue antiemetic medication. In recent years
interest has been focused on combination therapy because no single agent is
effectiveagaing PONV. Thismay be becauseitismultifactorid in origin and
there is no single simulus for PONV. The idea of combination thergpy for
prevention and treatment of postoperative nauseavomiting camefromvarious
studies where Ondansetron plus dexamethasone have been used successfully
to treat emesis refractory to Ondansetron alone.

Dexamethasone was reported as an effective ant-emetic in patients receiving
cancer chemothergpy in 19817, Glucocorticoids have been recognised as an
important modifier of postoperative physiology, inflammeatory, humora and
immunologica response, by regulation of trauma induced humora factors.
The exact mechanism by which glucocorticoids decrease the incidence of
nauseaand vomiting isnot fully understood, but probably can beexplained by
centraly mediated ant-emetic action viainhibition of prostaglandin synthesis,
or inhibition of release of endogenous opoids®.

Themgor concern regarding the use of dexamethasone isinfection, delayed
wound hedling and other Sde effects. But varioussudiesin theliterature have
shown that asingle-dose dexamethasone does not increase complications™™.
A metanalysis on perioperative administration of high dose of
methylprednisolone (30-35 mg/kg), was not associated with significant Sde
effects?. We did not have any postoperative complications which could be
attributed to dexamethasone prophylaxis.

Theintroductionof serotonin (SHT.,) receptor antagonistsin 1991 hasheralded
amgor advancein treetment of PONV because of absence of adverse effects
that were observed with commonly used antiemetic drugs™. Ondensetron
produces no sedation, no extra pyramida symptoms and adverse effects on
vitd signs. Serotonin (SHT,) receptor antagonists affect the chemoreceptor
trigger zoneand act at vagd afferentsin the gastrointestingl tract. Ondansetron
has been shown to be effective in the prevention and trestment of PONV in
many sudies.

No single drug has proved to be universal solution to PONV. Itisnot feasible
to give very high doses of such drugs because of saturation effects and safety,
s0 combination of antiemetic and corticosteroid drugs are a possibility.
Thered benefit to patientswill beredlisedif effective prophylactic combination
of drugsmake postoperative nauseaand vomiting arareoccurrence. Our results
should significant decreasein incidence of postoperative nauseaand vomiting
and dsothedtatidtically sgnificant reductioninthe use of rescueantiemeticin
combination group complement previous studies. Lopez-Olando etal**
condludedthat prophylacticadminigtration of acombination of dexamethasone

and ondansetron is effective in preventing PONV in patients undergoing
gynaecological surgery with fewer patients requiring rescue antiemetic
compared to other regimens of placebo, ondansetron or dexamethasone!.
Biswasetd™ aso found that combination of dexamethasone and ondansetron
provided adequate control of PONV in petientsundergoing lgparoscopic tubd
ligation with overal complete reponsein 78% of patients.

Gautametal** compared efficacy of ondansetron—dexamethasonecombination
with each drug done asaprophylaxisagains PONV in patients after dlective
laparoscopic cholecystectomy. They concluded that the combination of
ondansetron and dexamethasonewasbetter than each drug donein preventing
PONV. Dexamethasone aone was sgnificantly less effective in preventing
early vomiting compared to its combination with ondansetron whereas
ondansetron alone was less effective againgt late PONV as compared to
combination thergpy. This result is aso in accordance with our study.
Long-term corticosteroid thergoy may have significant morbidity. However,
sdeeffectsfrom small, or even high dose, corticosteroid trestment have been
rare. Neff and colleagues™® reported excruciating peri-and pain immediately
after dexamethasone administration”. The mechanism responsible for this
phenomenonwasnot well understood but dow intravenousinfusion of diluted
dexamethasone can prevent thissde effect. In our sudy no adverserelated to
dexamethasone or ondansetron were observed.

CONCLUSION

None of the available agents is entirely effective for preventing PONV. As
there are different major receptor systemsinvolved inthe agtiology of PONV,
a combination of agents that act on different receptors results in better
prophylaxis. Prophylactic administration of combination of ondansetron with
dexamethasoneissafeand moreeffectivethan ondansetron and dexamethasone
when used donein reducing incidence of postoperative nauseaand vomiting
in patients undergoing laparoscopic cholecystectomy. Further studies on
prophylactic combination of drugs should be done to make PONV arare
occurrence.

REFERENCES

Editorial: Nausea and vomiting after general anaesthesia. Lancet 1989; 1: 651-652.

Fujii Y. The utility of antiemetics in the prevention and treatment of postoperative nausea and
vomiting in patientsscheduled for laparoscopic cholecystectomy. Curr. Pharm Des2005; 11: 3173-
3183.

1
2.

3. WhitePF, WatchaMF. Post operativenausea & vomiting: itsetiology and treatment. Anaesthesiology
1992; 77: 162-184.

4. Smith DB, Nemand ES, Spruyt OW, Begent RHJ, Rustin GJ, Mélor B and Bagshawe KD.
Ondansetron (GR38032F) plus dexamethasone: effective anti-emetic prophylaxis for patientsre-
celving cytotoxic chemotherapy. Br. J Cancer 1990; 61: 323-324.

5. Wilson EB, BassCS, Abrameit W, Roberson R and Smith RW. Metoclopramideversusondansetron
in prophylaxis of nausea and vomiting for laparoscopic cholecystectomy. Am J Surg 2001; 181:
138-141.

6. Naguib M, € Bakry AK, Khashim MH, ChannaAB, & Gammal M,  Gammal K et al. Prophylac-
tic antiemetic therapy with ondansetron, tropisetron, granisetron and Metoclopramide in patients
undergoing laparoscopic cholecystectomy:a randomized, double blind comparison with placebo.
Can J Anaesth 1996;43:226-31.

7. Italian Group for antiemetic research. Ondansetron versus metoclopromide, both combined with
dexamethasone in the prevention of Cisplatin induced delayed emesis. J Clin Oncol. 1997; 15:
124-130.

8. Sapolsky RM, Romero LM and Munck AV. How do glucocorticoids influence stress response?
I ntegrative, permissive, suppressive, stimulatory and preparatory action. Endocr Rev. 2000; 21: 55
89.

9. WangJJ, Ho ST, Wong CS, Tzeng JI, Liu HSand Ger LP. Dexamethasone prophylaxis of nausea
and vomiting after epidural morphinefor post caesarean analgesia. Can J Anaesth. 2001; 48: 185
190.

10. HoST,WangJJ, TzengJI, Liu HS, Ger LP and LiawWJ. Dexamethasonefor preventing nausea
associated with epidural morphine: A dose ranging study. Anesth Analg. 2001; 92: 745-748.

11.  WangJJ, Ho ST, Lee SC, Liu YC and Ho CM. The use of dexamethasone for preventing postop-
erative nausea and vomiting in females undergoing thyroidectomy; A dose ranging study. Anesth
Analg. 2000; 91: 1404-1407.

12.  Sauerland S, Nagelschmidt M and Mallman P. Risk and benefits of preoperative high dose of
methylprednisolonein surgical patients- a systemic review. Drug Safety. 2000; 23: 443-461.

13.  Sneader W. Drug Discovery; Ahistory. John Wiley and Sons, Ltd: West Sussex, England, 2005. Pp.
217-219.

14.  Lopez-Olaondo L, Carrascosa F, Pueyo FJ, Monedero P, Busto N and Saez A. Combination of
ondansetron and dexamethasone in the prophylaxis of postoperative nausea and vomiting. Br J
Anaesth 1996; 76: 835-840.

15.  BiswasBN, RudraA and Mandal SK. Comparison of ondansetron, dexamethasone, ondansetron
plus dexamethasone and placebo in the prevention of nausea and vomiting after laparoscopic
tubal ligation. J Indian Med Assoc 2003; 101: 638,640,642

16. GautamB, ShresthaBR, Lama P and Rai S. Antiemetic prophylaxisagainst postoper ative nausea
and vomiting with ondansetron-dexamethasone combination compared to ondansetron or dexam-
ethasone alone for patients undergoing laparoscopic cholecystectomy. Kathmandu Univ Med J.
2008 July-Sep; 6(23): 319-328.

17.  Neff SP, Sapeberg F and Warmington A. Excruciating perineal pain after intravenous dexam-
ethasone. Anaesth I ntensive Care 2002; 30: 370-371.

18.  Singh M, Mohta M, Sethi AK and Tyagi A. Efficacy of dexamethasone pre-treatment for allevia-
tion of propofol injection pain. Eur J Anaesthesiol 2005; 22: 888-890.



