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ABSTRACT

Background. Cisplatin-induced nausea and emesis, mediated
through the 5-hydroxytryptamine (serotonin) 5-HT; receptors, remains
one of the most distressing side effects of chemotherapy for patients
with cancer. Ondansetron, a 5-HT; receptor antagonist, has been devel-
oped for prevention of chemotherapy-induced nausea and emesis. Its
antiemetic efficacy and adverse effects have rarely been studied in the
aged Chinese cancer patients. We compared ondansetron with high-dose
metoclopramide, a traditional standard antiemetic, in twenty-six
chemotherapy-naive patients aged beyond 55, who were treated with
cisplatin-based regimens for urogenital malignancy.

Methods. Patients received either ondansetron (n=13) or high-dose
metoclopramide (n=13) as their only antiemetic during cisplatin treat-
ment on voluntary choice. Antiemetic was given intravenously on day 1
(acute phase) and orally from day 2 to day 6 (delayed phase). Nausea and
emesis were assessed and recorded according to a graded scale.

Results. In acute phase, ondansetron was superior to metoclo-
pramide in control of both nausea (P = 0.008) and emesis (P = 0.013) by
Wilcoxon rank sum test. Ondansetron was also better in regard of
eliminating nausea (P = 0.007) and complete control of emesis (P = 0.
003) by Fisher’s exact test. In delayed phase, however, day-by-day com-
parison by Wilcoxon rank sum test revealed equal antiemetic efficacy on
day 2 and day 3 , whereas metoclopramide was better from day 4 to day 6.
Diarrhea occurred more frequently with metoclopramide (46.2%) than
with ondansetron (0%). Extrapyramidal symptom appeared in one
patient (7.7%) taking metoclopramide and none (0%) taking ondan-
setron.
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Conclusion. Ondanseiron is effeciive and safe when injected

intravenously for prevention of nausea and emesis induced by cisplatin-

based chemotherapy chiefly in the acute phase. During delayed phase,

however, it is not superior to metoclopramide.
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Introduction

Despite the remarkable progress of
cancer chemotherapy in the past several
decades, emesis remains one of the most
distressing side effects of cytotoxic treat-
ment. Study of neuropharmacology has
demonstrated that emesis induced by anti-
cancer therapy is mediated through emetic
reflex involving 5-hydroxytryptamine (ser-
otonin) 5-HT; receptors contained in the
area postrema and the abdomen visceral
afferent nerves!. High-dose metoclo-
pramide has been demonstrated as an effec-
tive regimen in control of cisplatin-induced
emesis®, and since then, it has been the
cornerstone of effective antiemetic
combinations®. However, it can induce in-
tolerable extrapyramidal reactions espe-
cially in the vouth', because metoclo-
pramide acts as antagonist for both 5-HT,
and dopamine receptors®. Ondansetron, a
specific antagonist for 5-HT, receptors, has
recently been developed and proven to be
very effective in control of cisplatin-
induced nausea and emesis®. In this study,
either ondansetron or high-dose metoclo-
pramide was prescribed as the single
antiemetic therapy for patients aged
beyond 55 who received cisplatin-
containing regimens as their first systemic
treatment for urogenital malignancy. The
goal was to see whether they made signifi-
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cant difference in antiemetic efficacy and
side effects in aged chemotherapy-naive
patients.

‘Material and Methods

Patients

Thirty patients with urogenital cancer
were enrolled in this study and divided into
two groups to receive antiemetic therapy.
They received based on voluntary choice
after thorough explanation of the object
and procedure of the study. Originally,
there were 17 in the ondansetron group and
13 in the metoclopramide group. Four
patients were finally excluded from the on-
dansetron group, including one with gastro-
intestinal obstruction as the major cause of
vomiting, one with conditioned emesis that
took place prior to infusion of chemother-
apeutic drugs, and the other two who did
not cooperate in evaluation of emesis after
ondansetron injection and withdrew. The
characteristics of the remaining evaluable
26 patients are listed in Table 1. All of them
had malignancy of the urogenital organs
and did not receive systemic chemotherapy
before this study. Cisplatin-based chemo-
therapy was prescribed either for treat-
ment of metastatic disease or as a pos-
toperation adjuvant. Three different
chemotherapy protocols were prescribed,
CMV, MVAC and PF {Table 2) and cis-
platin was given as a single dose infusion in




all of them, with the dosage adjusted ac-
croding to creatinine clearance rate (Ccr) .
When Cer was below 60 ml/min, cisplatin
was reduced to half of its scheduled dosage.
As we can see in Table 1, most of the
patients received CMV as their chemother-
apy regimen and the cisplatin dose actually
infused was balanced between both groups
of patients.

Cisplatin and Antiemetic Therapy

Table 1. Patient Characteristics
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Hydration with 2 litters of normal
saline and 1 litter of 5% dextrose began 18
to 24 hours before cisplatin infusion for all
patients. Additional 1 litter of normal
saline was infused for two hours prior to a
30-minute infusion of 250 ml 209 mannitol,
followed immediately by infusion of cis-
platin contained in 500 ml normal saline for
two hours. At the end of cisplatin infusion,
40 mg of furosemide was given through
rapid intravenous dripping (IVD).

Ondansetron Metoclopramide
Age Range (Mean) 57 - 73 (65) 59 - 80 (67)
Sex Male/Female 12 /1 1241
Transitional Bladder 8 T
Cell Ca. Kidney 2 2
Urethra 1
Epidermoid Ca. Bladder 1
Penis 1 1
Anus 1
Paget’s Disease Scrotum 1
Penis 1
Chemotherapy CMV 12 11
MVAC 1
PF
Cisplatin Dose > 70 mg/sqm
< 70 mg/sqm 4 4
Table 2. Chemotherapy Protocols
Protocol Dose (mg/sqm) Schedule
CMV Cisplatin 100 Day 2
Methotrexate 30 Day 1, 8
Vinblastine 4 Day 1, 8
MVAC Methotrexate 30 Day 115, 2
Vinblastine 3 Day 2, 15, 2
Adriamycin 30 Day 2
Cisplatin 70 Day 2
PF Cisplatin 75 Day 1
Fluorouracil 1000 Day 1to5




Antiemetic therapy began 30 minutes
before cisplatin infusion. For patients in the
ondansetron group, 8 mg ondansetron IVD
for 15 minutes was prescribed as the load-
ing dose, followed by continuous infusion of
ondansetron, 1 mg/hr, contained in 5% dex-
trose, for 24 hours. Immediately after that,
ondansetron was taken orally, 8 mg every 8
hours for 15 doses.

For patients in the high-dose metoclo-
pramide group, a loading dose of metoclo-
pramide, 3 mg/kg, was infused for 30 min-
utes. After that, a 24-hour continuous infu-
sion of metoclopramide, 0.5 mg/kg/hr,
began along with cisplatin infusion. Oral
metoclopramide, four times a day, 10 mg
every time, totally 20 doses, was taken
immediately after intravenous metoclo-
pramdie infusion.

The patients received either ondan-
setron or high-dose metoclopramide as
their only antiemetic therapy during this
study. No other antiemetics, including di-
phenhydramine, prochlorperazine, chlor-
promazine, dexamethasone, and benzodi-
azepine, such as lorazepam, was permitted
within 24 hours hefore cisplatin infusion or

Table 3. Evaluation of Nausea and Emesis

throughout the study, except for rescue
medication in condition of treatment fail-
ure, defined as over 5 emetic episodes
within the first 24 hours after cisplatin infu-
sion.

Evaluation of Emesis Control

Control of nausea and emesis was as-
sessed and recorded using a graded scale
indicating how nausea interfered with daily
life and the number of emetic episodes
every 24 hours as shown in Table 3. Any
vomit productive of liquid or dry retch in a
5-minute period was scored as a single
emetic episode. A diary card was kept by
the patient to record the scales of emesis
and any other discomfort during the study.
The whole course was divided into two
phases. The acute phase referred to the
first 24 hours (day 1) after cisplatin infusion
and the delayed phase lasted from day 2 to
day 6.

Statistics

Total absence of nausea and complete
control of emesis between ondansetron and
high-dose metoclopramide in the acute

Nausea grade
None

Mild

Moderate

Severe

Emesis control
Complete
Major
Minor
Failure

Nausea totally absent

Not interfering with normal
daily life

Interfering with normal
daily life

Bedridden due to nausea

Episodes/Day

0

1-2
3-5
> 5 or rescued
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phase were compared by Fisher's exact
test. A thorough evaluation of the
antiemetic effects of ondansetron and
high-dose metoclopramide was conducted
by Wilcoxon rank sum test (normal
approximation method one-sided level
alpha test) for both the acute and delayed
phases. In the delayed phase, the test was

Table 4. Control of Nausea
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performed on a day-by-day basis.

Results

Control of nausea is listed in Table 4.
In the acute phase (day 1), nausea was
found to disappear in 6 patients of the on-
dansetron group (6/13, 46.2%) but in none

None Mild Moderate Severe
Ondansetron
Day 1 6 4 3 0
Day 2 6 3 4 0
Day 3 5 3 1 4
Day 4 6 2 3 2
Day 5 7 4 0 2
Day 6 10 3 0 0
Metoclopramide
Day 1 0 6 3 4
Day 2 2 6 5 0
Day 3 7 6 0 0
Day 4 12 1 0 0
Day 5 13 0 0 0
Day 6 13 0 0 0
Table 5. Control of Emesis
Complete Major Minor Failure
Ondansetron
Day 1 7 2 1 3
Day 2 6 1 2 4
Day 3 6 3 4 0
Day 4 6 6 1 0
Day 5 7 ) 1 0
Day 6 10 3 0 0

Metoclopramide
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of the metoclopramide group (0/13, 0%).
The difference was significant by Fisher's
exact test (P = 0.007).

Control of emesis is listed in Table 5.
In the acute phase (day 1), the rate of com-
plete control of emesis was 53.82 in the
ondansetron group (7/13) and 0% in the
metoclopramide group (0/13), which was
significantly different by Fisher’'s exact
test (P = 0.003).

The control of nausea and emesis in
the acute phase between ondansetron and
metoclopramide was compared by Wilcox-
on rank sum test (normal approximation
method one-sided level alpha test) to show
statistically better antiemetic effects of on-
dansetron for cisplatin-based chemother-
apy (P = 0.008 and 0.013 for nausea and
emesis, respectively.).

However, when Wilcoxon rank sum
test was conducted for day-by-day compari-
son in the delayed phase , the result was
different (Table 4&5). Ondansetron and
metoclopramide seemed to make no differ-
ence in control of nausea and emesis on day
2 and day 3. From day 4 to day 6, however,
metoclopramide seemed to have better con-

trol of both nausea and emesis (P = 0.116,
0.064, 0.005, 0.004 and 0.04, respectively, for
nausea control and 0.447, 0.270, 0.007, 0.004
and 0.04, respectively, for emesis control).

The numbers of patient with com-
plaints other than nausea and emesis
throughout the study course are listed in
Table 6. Weakness, fatigue, dizzness,
cough, fever and hiccup were more related
to the underlying diseases or chemotherapy
rather than the antiemetics, and were
grouped together. The other group of symp-
toms including diarrhea, abdomen discom-
fort, constipation, headache and extrapyr-
amidal symptoms were probably side
effects of antiemetics. Diarrhea was com-
plained in 46.29 (6/13) of patients in the
metoclopramide group but none in the on-
dansetron group. The difference was signif-
icant, (P = 0.007 by Fisher’s exact test).
Constipation and headache occurred in 7.
7% (1/13) of patients for ondansetron and
none for metoclopramide. Restlessness, an
apparent extrapyramidal symptom (EPS),
appeared in one patient during high-dose
metoclopramide infusion and was the only
episode of EPS observed.

Table 6. Symptoms during Antiemetic Treatment

Ondansetron Metoclopramide
L.
Weakness/Fatigue 4 (30.89%) 5 (38.5%)
Dizzness 2 (15.4%) 7 (53.8%)
Cough 1(7.7%) 0
Fever 1(7.7%) 0
Hiccup 1 (7.79%) 0
II.
Diarrhea 0 6 (46.29)
Abdomen Discomfort 0 1(7.7%)
Constipation 1(7.7%) 0
Headache 1(7.7%) 0
Extrapyramidal sign 0 1(7.7%)
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Discussion

Although this study was not a random-
ized trial, the distribution of evaluable
patients between both treatment groups in
regard of age, sex, diagnosis, chemother-
apy protocol and cisplatin dose received
was satisfactorily balanced as shown in
Table 1. Most of the patients received the
same chemotherapy regimen containing
cisplatin, methotrexate and vinblastine. To
our knowledge and experience, neither
methotrexate nor vinblastine in this proto-
col showed emetic problems in spite that
they were injected 24 hours before cis-
platin, which, therefore is the main concern
in this emesis control study.

It has been established that no advan-
tage accrues to the use of metoclopramide
in excess of 3 mg/kg for control of emesis
induced by chemotherapy including
cisplatin’. Even with this traditionally ade-
quate loading dose of metoclopramide foll-
owed by a maintenance therapy through
continuous infusion for 24 hours, the
antiemetic effects of metoclopramide is
found to be inferior to that of ondansetron,
a 5-HT; receptor antagonist, in the acute
phase. The result is compatible with a pre-
vious comparative study adopting nearly
the same ondansetron and metoclopramide
protocol with ours, but the maintenance
metoclopramide infusion lasted for only 8
hours®. The superior efficacy of intra-
venous ondansetron in the acute phase does
not guarantee its favorite status in the
delayed phase when taken orally, as
revealed in this study. A recent review of
available clinical trials in which oral ondan-
setron and oral metoclopramide were

compared also showed that ondansetron
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was, at best, equal to metoclopramide in
preventing nausea and vomiting induced by
cancer chemotherapy®. Whether a poor
enteral absorption led to unsatisfactory
oral bioavailability of ondansetron awaits
well designed pharmacokinetic study.

The most common reported adverse
event associated with ondansetron therapy
was headache, whereas diarrhea and rest-
lessness were the most common adverse
events associated with metoclopramide
therapy?’. Inthis study, diarrhea was found
to have a significantly higher incidence in
metoclopramide (46.29% vs 09 in ondan-
setron) while the occurrence rates of head-
ache in ondansetron (7.7%) and restlessness
in high-dose metoclopramide (7.7%) were
rather low. Low incidence of extrapyr-
amidal symptoms in high-dose metoclo-
pramide in this study was compatible with
a previous report that extrapyramidal reac-
tions ocurred in 27.3% of patients aged 15
to 29 and in only 1.8% of patients aged 30 to
T

In this study, ondansetron was found to
be very effective and safe for control of
nausea and emesis induced by cisplatin-
based chemotherapy in aged patients with
urogenital malignancy, especially in acute
phase. However, for the purpose of compar-
ison between ondansetron and high-dose
metoclopramide, the study design permit-
ted only a single antiemetic therapy for a
single patient. This does not mean that any
single antiemetic regimen would be good
enough for control of chemotherapy-
induced emesis. Combination of ondan-
setron with dexamethasone and chlorprom-
azine was recently found to be superior to
ondansetron alone in the prevention of nau-
sea and vomiting associated with
cisplatin'®. Possible benefit from combina-
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tion of ondansetron with high-dose metoclo-

pramide might deserve further investiga-

tion.
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