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Comparison of Intermittent Ondansetron 
Versus Continuous Infusion 
Metoclopramide Used with Standard 
Combination Antiemetics in Control of 
Acute Nausea Induced by Cisplatin 
Chemotherapy 
Rudolph M.  Navari, M.D., Ph.D.,*,t Wanda S.  Province, R.N., O.C.N.,* 
George M .  Perrine, M.D,,*,t and James R. Kilgore, P.A.” 

Background. Ondansetron is a serotonin antagonist 
that recently has been introduced as a preventive agent 
for chemotherapy-induced nausea and vomiting. The 
current study was performed to determine the degree of 
antiemetic control of ondansetron in combination with 
dexamethasone and lorazepam, and to compare this com- 
bination to the previously very effective regimen of loraz- 
epam, dexamethasone, diphenhydramine, and continu- 
ous-infusion metoclopramide. 

Methods. Eighty chemotherapy-naive patients with 
newly diagnosed neoplasms undergoing cisplatin combi- 
nation chemotherapy were randomized to receive one of 
two combination antiemetic regimens: lorazepam, dexa- 
methasone, intermittent intravenous ondansetron; or 
lorazepam, dexamethasone, continuous-infusion meto- 
clopramide, and diphenhydramine. 

Results. There was major control (0-1 episodes) of 
acute nausea-vomiting in all of the patients receiving the 
ondansetron combination antiemetic regimen, which 
was significantly better (P < 0.05) than the major control 
of the acute nausea-vomiting of the patients receiving 
the metoclopramide combination antiemetic regimen. 
The ondansetron-treated patients experienced only a 
mild headache as their only toxicity and had signifi- 
cantly (P 0.0026) less diarrhea, akathisia, and acute dys- 
tonic reactions than the patients receiving the metoclo- 
pramide regimen. Delayed nausea was controlled with 
prophylactic prochlorperazine. 
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Ondansetron is a serotonin antagonist that recently has 
been introduced as a preventive agent for chemother- 
apy-induced nausea and vomiting.’-4 A number of stud- 
ies have shown that ondansetron has antiemetic activ- 
ity in patients receiving cisplatin ~hemotherapy’,~ as 
well as noncisplatin combination chemotherapy such 
as alkylating agents and anthra~yclines.~-~ As a single 
agent, ondansetron has been shown to be more effec- 
tive than placebo’ and more effective than the anti- 
emetic metoclopramide in patients receiving cisplatin.’- 
l1 In addition, the antiemetic effect of ondansetron ap- 
pears to be enhanced by the addition of dexamethasone 
in controlling the acute nausea induced by cisplatin che- 
rn~therapy.”-’~ One study has compared ondansetron 
plus dexamethasone with a combination of metoclo- 
pramide, dexamethasone, and diphenhydramine, and 
suggested a superiority of the ondansetron regimenx5 

We showed that the use of continuous-infusion 
metoclopramide in combination with intravenous dexa- 
methasone, diphenhydramine, and lorazepam was a 
very effective combination antiemetic regimen to pre- 
vent acute nausea in patients receiving cisplatin chemo- 
therapy.I6 Total control of acute nausea and vomiting 
was achieved in 90% of patients receiving moderately 
high-dose cisplatin chemotherapy with few toxicities. 
The continuous-infusion metoclopramide combination 
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Table 1. Patient Profile 
Ondansetron Metoclopramide 
combination combination 

No. of newly diagnosed cancer patients 40 40 

Median 63  65 
Age (yr) 

Range 36-71 38-73 
Gender 

Male 27 27 
Female 13 13 

Karnofsky index ( Z  80) 40 40 
Pathology/chemotherapy 

History of alcoholism 3 4 

Lung cancer 
Small cell (cisplatin/etoposide) 8 7 
Non-small cell (cisplatin/etoposide) 15 15 

Ovarian (cisplatin/cyclophosphamide) 4 4 

Head/neck (cisplatin/5-FU) 4 4 
Bladder (cisplatin/methotrexate/vinbiastine) 3 4 

70 mg/m2 3 3 
80 mg/m2 35 35 
100 mg/m2 2 2 

GI tract (cisplatin/5-FU) 6 6 

Cisplatin dose 

GI: gastrointestinal; 5-FU: 5-fluorouracil. 

antiemetic regimen was more effective in total control 
of acute nausea and vomiting and had less toxicity than 
previously used intermittent-bolus metoclopramide reg- 
imens.I6 

Ondansetron used alone appears to be a more ef- 
fective antiemetic than metoclopramide used alone in 
patients receiving cisplatin, but the total control of 
acute nausea is only approximately 40% to 65% in the 
published studies.g-" The current study was performed 
to determine the degree of antiemetic control of ondan- 
setron in combination with dexamethasone and loraze- 
Pam, and to compare this combination to the previously 
very effective regimen of lorazepam, dexamethasone, 
diphenhydramine, and continuous-infusion metoclo- 
pramide. 

Patients and Methods 

Eighty patients with newly diagnosed malignant neo- 
plasms who were chemotherapy-naive received chemo- 
therapy in the form of cisplatin (70-100 mg/m2, intra- 
venously, over 3 hours on day 1) and other chemother- 
apy agents, primarily etoposide for lung neoplasms, 
5-fluorouracil for gastrointestinal tract or head and 
neck neoplasms, cyclophosphamide for ovarian neo- 
plasms, or methotrexate and vinblastine for bladder 
neoplasms (Table 1). After informed consent was ob- 
tained, patients were randomized to receive antiemetics 

in the form of dexamethasone, lorazepam, and either 
intermittent intravenous ondansetron or intravenous 
metoclopramide, a loading dose followed by a continu- 
ous infusion, along with diphenhydramine. The doses 
of the individual antiemetic regimens are outlined in 
Table 2. Eighty patients were randomized, with 40 pa- 
tients in each group; Table l shows that the two groups 
were balanced for gender, age, alcohol history, chemo- 
therapy regimen, and cisplatin dose. This was a single- 
blinded study. 

The antiemetic regimen was begun 30 to 60 min- 
utes before the initiation of systemic chemotherapy. Pa- 
tients were then observed for the following 24 hours for 
the number of episodes of vomiting, acute dystonic reac- 
tions, diarrhea, akathisia, or restlessness. Each patient 
was interviewed after the 24-hour period for subjective 

Table 2. Antiemetic Regimens 

Lorazepam 1 mg IV 
Dexamethasone 
Ondansetron 

10 mg IV every 4 hr for 3 doses 
0.15 mg/kg IV every 4 hr for 3 doses 

or 

Lorazepam 1 mg IV 
Dexamethasone 
Metoclopramide 
Diohenhvdramine 

10 mg IV every 4 hr for 3 doses 
1 mg/kg IV bolus; 0.5 mg/kg/hr for 10 hr 
0.5 mg/ke IV everv 4 hr for 3 doses 
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Table 3. Results 

Induced toxicities 
No. of episodes of acute 
nausea/vomiting Acute 

Evaluable dystonic 
Regimen patients 0 1 > I  Diarrhea reactions Aka thisia Headaches 

Ondansetron 

Metoclopramide 
Combination 40 37 0 0 

combination 40 36 0 3 3 

episodes of nausea, restlessness, excess sedation, or any 
unexpected toxicities. Nausea was defined as feeling as 
if one would vomit, and vomiting episodes were de- 
fined as beginning with gagging, throwing up fluid, and 
ending when all gagging and throwing-up terminated 
for at least 5 minutes. Diarrhea was defined as watery 
stools. The chemotherapy regimens lasted 3 to 5 hours, 
with the cisplatin given as the initial agent as a 3-hour 
infusion, etoposide given as a 2-hour infusion, cyclo- 
phosphamide given as a 1-hour infusion, and other che- 
motherapy agents given as bolus injections. 5-Fluoro- 
uracil was given as a prolonged infusion (72-96 hours) 
in the eight patients with head and neck neoplasms. 

After the observation period of 24 hours, patients 
who had zero to one episode of acute nausea-vomiting 
were given oral prochlorperazine spansules (30-mg 
sustained-released capsules) every 12 hours for the next 
72 hours to prevent delayed nausea-vomiting. Patients 
who experienced more than one episode of acute nau- 
sea and vomiting within a 24-hour observation period 
subsequently were administered intravenous bolus 
prochlorperazine (10 mg) every 3 hours as needed until 
the acute nausea-vomiting was controlled for 24 hours. 
They were then given the oral 30-mg prochlorperazine 
spansules every 12 hours for 72 hours. 

To evaluate whether one antiemetic regimen was 
more effective than the other, as well as whether there 
were differences in toxicities between the two anti- 
emetic regimens, the data were subjected to the Fisher 
exact test for the significance of changes, as well as the 
chi-square test.I7 

Results 

Table 3 outlines the results of the effectiveness of the 
antiemetic regimens. Eighty patients were involved in 
the study, with 40 patients receiving the ondansetron 
combination antiemetic regimen and 40 patients receiv- 
ing the continuous-infusion metoclopramide anti- 
emetic regimen. 

Thirty-seven of the 40 patients who received the 
ondansetron combination had complete control of nau- 
sea-vomiting, and all 40 patients had major control (0- 

1 episodes of nausea-vomiting). Thirty-six of the 40 
patients who received the continuous-infusion meto- 
clopramide regimen had complete control of nausea- 
vomiting, and 4 patients had poor control (> 1 episode 
of nausea-vomiting). Every patient who had an episode 
of vomiting had associated nausea. No patient had 
nausea with no vomiting. 

The only toxicity noted in the patients receiving the 
ondansetron regimen was headache in 6 of 40 patients. 
The headache in all six patients was controlled with a 
nonnarcotic analgesic and lasted less than 4 to 6 hours 
in each case. 

Patients receiving the metoclopramide regimen did 
experience some episodes of diarrhea, akathisia, and 
acute dystonic reactions. Of the nine induced toxicities 
observed, eight occurred in different individuals, with 
only one person experiencing two side effects. 

In the postchemotherapy interview, patients did 
not report any excessive sedation or unexpected toxici- 
ties from either antiemetic regimen. 

Of the 40 patients who received the ondansetron, 4 
experienced more than one episode of delayed nausea 
and vomiting during the 72-hour period of prochlor- 
perazine spansule administration. Of the 40 patients 
who received the metoclopramide combination, 5 expe- 
rienced more than one episode of delayed nausea and 
vomiting. Three of the five patients were those who had 
poor control of acute nausea-vomiting. There was no 
difference ( P  = 0.6) between the number of episodes of 
delayed nausea and vomiting in the two groups, and 
there were no reported or observed toxicities from the 
prochlorperazine spansules. 

Of the four patients who had poor control of acute 
nausea-vomiting with the metoclopramide regimen, all 
required at least three additional doses of intravenous 
prochlorperazine to control the acute nausea-vomiting. 

Discussion 

The results of this study show that when ondansetron is 
used in combination with dexamethasone and loraze- 
Pam, there is total or major control of the acute nausea/ 
vomiting in all patients receiving cisplatin chemother- 
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apy, with only mild headache as the major toxicity. In 
addition, the ondansetron combination antiemetic regi- 
men was significantly better (P < 0.05) in controlling 
acute nausea-vomiting than the metoclopramide com- 
bination antiemetic regimen, even though this latter reg- 
imen gave 90% complete control, as reported in our 
previous study. l6 The ondansetron regimen was effec- 
tive without any induced diarrhea, akathisia, or acute 
dystonic reactions, significantly different (P < 0.0026) 
than the metoclopramide regimen. 

Delayed nausea-vomiting was well controlled in 
patients receiving either antiemetic regimen using the 
prochlorperazine spansules. Excellent control of acute 
nausea-vomiting appears to translate into a lower inci- 
dence of delayed nausea when prophylaxis for delayed 
nausea is ~sed . '~ , '~ , '*  Delayed nausea and vomiting is 
less frequent and is easier to control in patients who 
receive cisplatin in doses less than 100 mg/m2. 

A major difference between the two antiemetic regi- 
mens is cost, with the ondansetron antiemetic regimen 
($310.72) being 20 times more expensive than the me- 
toclopramide regimen ($15.78). This is due primarily to 
the cost of ondansetron, which may be reduced when 
additional serotonin antagonist antiemetics are avail- 
able for general use. 
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