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Does dexamethasone enhance control of acute cisplatin induced
emesis by ondansetron?

J F Smyth, R E Coleman, M Nicolson,W M Gallmeier, R C F Leonard, M A Cornbleet, S G Allan,
B K Upadhyaya, U Bruntsch

Abstract
Objective-To determine the contribution of

dexamethasone to the efficacy of the 5-hydroxy-
tryptamine antagonist ondansetron in control of
cisplatin induced nausea and vomiting.
Design-Randomised double blind crossover

study.
Setting-Two cancer centres in teaching

hospitals, one in the United Kingdom and the other
in Germany.

Subjects- 100 patients (53 men and 47 women)
new to cisplatin chemotherapy, 84 of whom com-
pleted two consecutive courses of chemotherapy.

Interventions-Patients were given intravenous
dexamethasone (20 mg) or physiological saline with
intravenous ondansetron 8 mg before cisplatin, then
ondansetron 1 mg/h for 24 hours. Oral ondansetron
8 mg was taken three times daily on days 2-6.
Main outcome measures-Incidence of complete

or major control of emesis (0-2 episodes in the 24
hours after chemotherapy).
Results-Complete or major control was obtained

in 49 out of 71 (69%) of patients after receiving
ondansetron plus dexamethasone compared with 40
out of 71 (56%) when they were given ondansetron
alone (p=0012). This effect was most pronounced
in the first 12 hours after chemotherapy. Patients
receiving the combination also had significantly less
nausea. Of the 53 patients who expressed a prefer-
ence, 38 (72%) preferred the combination treatment
(p=0002) to ondansetron alone. The effect of
ondansetron on delayed emesis was less pro-
nounced.

Conclusions- Dexamethasone makes a significant
contribution to the efficacy of ondansetron in the
control of acute platinum induced emesis.

Introduction
Cisplatin is one of the most emetogenic chemothera-

peutic agents and treatment with high doses produces
acute nausea and vomiting in all patients within 24
hours unless antiemetic drugs are used. ' Partial control
of emesis can be obtained, but none of the widely used
antiemetic drugs is fully effective. Furthermore, high
doses of antiemetic drugs such as metoclopramide,
which act by antagonism at central dopamine
receptors, may produce extrapyramidal effects in up to
10% of patients.2
Ondansetron is a selective 5-hydroxytryptamine

receptor antagonist which is devoid of any effects on
dopamine receptors.' It can usually prevent emesis and
nausea produced by chemotherapy4 or radiotherapy.'
In controlled studies ondansetron has been shown to be
superior to high dose metoclopramide in preventing
cisplatin induced emesis and nausea.6 However, emesis
and nausea in about 30% of patients remains inade-

quately controlled by ondansetron. Dexamethasone is
known to have antiemetic properties, especially when
used in high dosage.7 Its mechanism of action is
unknown, but we have shown that dexamethasone can
enhance the efficacy of metoclopramide in treating
cisplatin induced emesis.'

In a recent study in ferrets treated with cyclophos-
phamide considerable enhancement of the antiemetic
effect of a suboptimal dose of ondansetron was shown
when it was combined with dexamethasone.' Recent
pilot studies have shown an increased clinical effective-
ness of ondansetron when given with dexamethasone
for preventing emesis in patients who were refractory
to ondansetron treatment.'01
We compared the clinical efficacy and safety of

ondansetron alone and in combination with dexa-
methasone in the prophylaxis of nausea and vomiting
in the first 24 hours after cancer chemotherapy with
cisplatin. We also studied the efficacy and safety of
ondansetron alone in the prophylaxis ofdelayed nausea
and vomiting (on days 2-6) induced by cisplatin.

Patients and methods
The study comprised 100 patients (53 men and 47

women) with various malignancies and a median age of
51 years (range 18-74 years) who were receiving their
first course of cancer chemotherapy with cisplatin 100
mg/m2 over one hour and scheduled to receive at least
two courses. It was conducted at one centre in the
United Kingdom and one in Germany and was
approved by their respective local ethics committees.
Consent was obtained from each patient before partici-
pation in the study. Patients were considered ineligible
if they were clinically jaundiced, had active peptic
ulceration, had vomited in the 24 hours before chemo-
therapy or had received antiemetics during this period,
or were receiving concurrent benzodiazepines (except
for night sedation).
The study had a randomised, double blind, cross-

over design. Randomisation was computer generated
by using a patient allocation for clinical trials program.
All patients were inpatients for at least 24 hours.
According to the randomisation code, patients first
received either intravenous dexamethasone (20 mg) or
physiological saline 30 minutes before receiving
cisplatin. The injections were blinded by the hospital
pharmacist. This was followed by a slow intravenous
injection of 8 mg of ondansetron and an infusion of
ondansetron at 1 mg/hour for 24 hours, starting 15
minutes before the cisplatin infusion. At the end of the
24 hour infusion of ondansetron patients started taking
oral ondansetron (8 mg), which was continued three
times a day for five days (days 2-6), on an outpatient
basis.

Patients were monitored for the first 24 hours, and
the time and number ofvomits and retches recorded. If
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any patient totally failed to respond-that is, experi-
enced more than five episodes of vomits or retches, or
both, in the 24 hours after starting to receive cisplatin
-then he or she could be given an antiemetic as a
rescue medication. At the end of the first 24 hours an
overall assessment of nausea and appetite was made by
the patient according to the scale shown in the box.
Any adverse events during this period were recorded.
A blood sample was taken for routine haematological

testing; measurement of urea, creatinine, and electro-
lyte concentrations; and liver function tests (bilirubin,
concentration and aspartate aminotransferase, alanine
aminotransferase, and y-glutamyltransferase activi-
ties) before treatment and at 24 hours and seven days
later. On days 2-6 the patients were asked to complete a
diary card daily for each preceding 24 hour period of
the outpatient oral treatment. The number of vomits or
retches, graded values for nausea and appetite, the
number of ondansetron tablets taken, and any other
symptoms of note were recorded. Patients receiving
modified doses of cisplatin (because of renal toxicity)
in the second or subsequent courses were allowed
to continue. After completion of the second course
patients were asked to indicate which antiemetic
treatment they preferred. The study code was not
broken and patients continued to receive four further
courses of randomised, double blind, crossover
treatments.
A total of 100 patients were estimated to give the

study a power of 0-8 at the 5% significance level to
discriminate between overall success rates (0-2 emetic
episodes) of 65% with ondansetron plus dexametha-
sone and 45% with ondansetron alone. Sixty patients
were recruited from the British centre and 40 from the
German centre. The analyses included tests for inter-
action between treatment and centre. The primary
response to antiemetic treatment was based on the
percentage of patients who experienced complete or
major (0-2 emetic episodes) control of emesis over the
first 24 hours. An emetic episode was defined as any
vomit productive of liquid or 1-5 retches within a five
minute period. The time to first emetic episode during
the first 24 hours was calculated from the records of
vomits and retches. If the number of emetic episodes
was 0, the time to first emetic episode was censored at
24 hours and an arbitrary value of 25 hours used in the
analysis of ranked times. Data were analysed on the
basis ofintention to treat for all patients completing the
first two courses and for patients considered fully
evaluable by adequate protocol compliance over those
courses.
The number of emetic episodes was compared-

between treatments by using non-parametric methods
for a crossover design based on Wilcoxon rank sum
tests.2 The response to treatment was graded a success
if the patient experienced 0-2 emetic episodes and a
failure otherwise. These binary response data were
analysed according to methods appropriate to the
crossover design.'3 14 The patient preference data were
analysed by Prescott's method.'3 Emetic response data
from the first course only were also analysed by
Mantel-Haenszel x2 test.

Grading of nausea, emesis, and appetite
after cisplatin chemotherapy
Vomits/retches: Appetite:

0 Complete control 1 =Better than usual
1-2 =Major control 2 =As usual
3-5 =Minor control 3=Could take some solids
>5 = Failure 4=Could take only liquids

Nausea:
None
Mild -did not interfere with normal daily life
Moderate -interfered with normal daily life
Severe -bedridden due to nausea

not progressing to the second chemotherapy course
and 13 patients not being considered fully evaluable.
The results below refer to efficacy based on intention

to treat analysis. The results for the fully evaluable
patients were similar and are referenced as appro-
priate.

EMETIC RESPONSE

Table II shows the control of emesis during the 24
hours after treatment with cisplatin and table III the
primary response rates in the 84 patients completing
both courses. There was no evidence of treatment by
period interaction. The fully evaluable patients also
showed a significantly greater response with the com-
bination of ondansetron plus dexamethasone (49/71,
69%) than with ondansetron alone (40/71, 56%) (p=
0-035). Analysis of course 1 data (as parallel group)
showed complete plus major response in 32 out of 53
(60%) patients randomised to ondansetron and 35/47
(74%) to the combination. Although the combination
provided a clinically superior response, the power was
insufficient to show a significant difference (p=O0 137).
The time to the first emetic episode was delayed with

dexamethasone (p<0-001); 33 (39%) of patients given

TABLE i-Reasons for withdrawal ofpatients after course I and
protocol violations during courses 1 or 2

Treatment sequence

Ondansetron alone Ondansetron plus
then ondansetron dexamethasone

plus then ondansetron
dexamethasone aloneReason

Not progressing beyond course I

Death 3
Cisplatin toxicity 2
Poor emesis control I
Physician's decision 3
Severe constipation

Protocol violation durnng course I or 2

Concurrent benzodiazepines
Pretreatment vomiting
Incorrect cisplatin infusion
Prior cisplatin chemotherapy
Ondansetron infusion <24 h
Concurrent antiemetics

3
2

2
2
2

2

TABLE iI-Control of emesis and nausea during 24 hours after
treatment with cisplatin. Figures are numbers (percentages) ofpatients

Results
Of the 100 patients entered into the study, 84

completed two consecutive courses; 65, three courses;
46, four courses; 28, five courses; and 21, six courses.
Demographic characteristics at entry including
tumour site(s) were similar for the 53 patients starting
treatment with ondansetron and the 47 starting with
ondansetron plus dexamethasone. Seventy one of the
84 patients completing two courses of chemotherapy
showed adequate compliance with the protocol over
both courses. Table I gives the reasons for 16 patients

Response

Emesis control* (vomits and retches):
Complete (0 episodes)
Major (1-2 episodes)
Minor (3-5 episodes)
Failure (>5 episodes)

Nausea gradet:
None
Mild
Moderate
Severe

Ondansetron
Ondansetron plus

alone dexamethasone

35 (42)
12 (14)
10 (12)
27 (32)

27 (33)
26 (32)
25 (30)
4 (5)

49 (58)
9(11)
7 (8)
19 (23)

43 (52)
20 (24)
17 (21)
2 (3)

*Complete plus major; p=0 012 (Prescott's test based on binary response).
tp<0-001 (Prescott's test for treatment with better grade).

BMJ VOLUME 303 7 DECEMBER 19911424



TABLE III-Number ofpatients with complete or major control ofacute emesis after courses I and 2

Response (course 1, course 2)*

Failure, Failure, Success, Success,
Treatment sequence failure success failure success Total

Ondansetron alone then ondansetron plus dexamethasone 12 5 6 21 44
Ondansetron plus dexamethasone then ondansetron alone 8 0 12 20 40

Total 20 5 18 41 84

*Success= 0-2 emetic episodes, failure=>2 emetic episodes.
Success rates: 47/84 (56%) with ondansetron, 58/84 (69%) with ondansetron p
(13%); approximate 95% confidence interval 2 to 24; X2=6 37, df= 1, p=0 01

TABLE IV-Patients' preferencefo

Treatment sequence

Ondansetron alone then
ondansetron plus
dexamethasone

Ondansetron plus
dexamethasone then
ondansetron alone

*p=0-002.

Onda
al

study. The other patient had a rise in aspartate
aminotransferase activity from 13 to 11 1 U/i at 24 hours
after starting treatment with intravenous ondansetron
and did not proceed with oral treatment; the activity
returned to baseline level spontaneously and the
patient continued in the study for a further two
courses.

Discussion
lus dexamethasone. Difference= 11/84 There were significant improvements in the anti-

emetic efficacy of ondansetron when it was given in
combination with dexamethasone. Corticosteroids

r treatment by treatment sequence possess limited intrinsic antiemetic activity but when
given in combination substantially enhance the efficacy

Preferred treatment of several antiemetic drugs.8 6 The exact mechanism
Ondansetron of the antiemetic action of corticosteroids when given

nsetron plus No singly or in combination is not clearly understood.
lone dexamethasone preference

In this study of patients receiving chemotherapy
comprising 100 mg/M2 of cisplatin, ondansetron com-

7 19 16 pletely prevented acute emesis (during the first 24
hours after treatment) in 42% of patients compared

8 19* 12 with 58% of those receiving dexamethasone. The
combination of ondansetron and dexamethasone also
provided significantly greater complete plus major
control (0-2 episodes) ofacute emesis than ondansetron

ondansetron alone experienced an emetic episode
within the first 12 hours compared with 10 (12%) given
the combination. The median times to the first emetic
episode for the respective treatments were 18-9 hours
and >24 hours. These differences were also evident in
the fully evaluable patients.

NAUSEA GRADE

Eighty three (99%) patients had not had any pre-
treatment for nausea. The grades of nausea for each
treatment 24 hours after treatment with cisplatin are
shown in table II. Of the 45 patients with different
grades when receiving the two treatments, 35 showed a
better grade with ondansetron plus dexamethasone
than with ondansetron alone'(p<0001). For the 38
fully evaluable patients who had different grades when
receiving the two treatments, 28 favoured the combi-
nation (p=0 003).

TREATMENT PREFERENCE

Table IV gives the distribution of patient prefer-
ence. Preference for the combination was significant
(38/53 (68%); p=0 017) in the fully evaluable group.

DELAYED EMESIS AND NAUSEA

For both treatment groups continuing to take oral
ondansetron the control of emesis and nausea over days
2-6 was similar. Despite effective acute control delayed
nausea and vomiting was still a major problem. On day
2 only 23/84 (27%) of patients experienced no vomiting
and 11 (13%) reported no nausea; 37 (46%) of patients
had >2 vomits, and 47 (56%) had moderate or severe
nausea. During days 3-6, the severity of emesis
subsided, but on day 6, 24 (29%) of patients were still
vomiting and 35 (42%) experiencing nausea.

SAFETY

Adverse events reported during treatment for up to
six courses were headache in 17/98 (17%) patients
receiving ondansetron alone and 13/91 (14%) patients
receiving ondansetron plus dexamethasone; constipa-
tion in 15/98 (15%) and 21/91 (23%) patients; diarrhoea
in 16/98 (16%) and 5/91 (5%) patients; and transient
increases in the results of liver function tests in 15/98
(15%) and 18/91 (19%) patients respectively. Two
major adverse events were thought probably to be
related to antiemetic treatment. One patient had severe
constipation after the first course and required
readmission to the hospital and withdrawal from the

alone (69% v 56%). The differences in antiemetic
efficacy were significant for analysis both by intention
to treat (p=0-012) and of the fully evaluable (p=0 035)
patient population. Although there was no significant
evidence of any treatment and centre interactions,
examination of the data on efficacy of treatment and
treatment preference showed that the advantage of
dexamethasone was more apparent in the British
centre.
Our observations support, although do not match,

the data of Roila et al.'7 In their study complete control
of cisplatin induced emesis was achieved in 91% of
patients treated with a combination ofondansetron and
dexamethasone compared with 64% given ondansetron
alone. Also, in agreement with this study, acute nausea
induced by cisplatin was controlled more effectively by
ondansetron when it was given with dexamethasone.
In all, 80% of patients receiving the combination
treatment graded their nausea within 24 hours as none
or mild compared with 68% of patients treated with
ondansetron alone.

Double blind crossover studies can be useful in
providing information such as a patient's preference
for treatment. In this study patient preference was
assessed after the completion of both treatment
courses. Of the 53 patients indicating a preference,
38 (72%) preferred the combination treatment com-
pared with 15 (28%) who preferred treatment with
ondansetron alone (p=0 002).
The superior control ofemesis with ondansetron and

dexamethasone in the first 24 hours did not seem to
influence the pattern of delayed nausea and vomiting,
which still affected most of the patients, being particu-
larly troublesome on day two. The persistence of
delayed nausea and vomiting despite treatment with
ondansetron suggests that a different mechanism(s),
and presumably neurotransmitter(s), are involved. A
short course of oral dexamethasone has been shown to
enhance the efficacy of metoclopramide in treating
delayed nausea and vomiting.8 The role of prolonged
administration of the study drugs should be investi-
gated in a randomised controlled study.
Ondansetron given intravenously with or without

dexamethasone followed by oral treatment as a single
agent was safe and tolerated well for up to six courses of
chemotherapy. Mild or moderate headache, consti-
pation, and diarrhoea were the most commonly
reported transient adverse events with both treat-
ments. Any observed increases in serum activities of
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aspartate aminotransferase, alanine aminotransferase,
or y-glutamyltransferase were transient and asympto-
matic.
We conclude that dexamethasone clearly improves

the antiemetic efficacy ofondansetron for the control of
acute nausea and vomiting after high dose chemo-
therapy with cisplatin. It remains to identify the
optimum antiemetic chedule to minimise delayed
emesis as the next step in improving the acceptability
of treatment to patients.
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Bronchodilator treatment in moderate asthma or chronic bronchitis:
continuous or on demand? A randomised controlled study

Constant P van Schayck, Edward Dompeling, Cees L A van Herwaarden, Hans Folgering,
Andre L M Verbeek, Henk J M van der Hoogen, Chris van Weel

Abstract
Objective-To examine the effect of broncho-

dilator treatment given continuously versus on
demand on the progression of asthma and chronic
bronchitis and to compare the long term effects of a
Pt2 adrenergic drug (salbutamol) and an antichoiner-
gic drug (ipratropium bromide).
Design-Two year randomised controlled pro-

spective crossover study in which patients were
assigned to one of two paraliel treatment groups
receiving continuous treatment or treatment on
demand.
Setting-29 general practices in the catchment

area of the University of Nijmegen.
Patients-223 patients aged :30 with moderate

airway obstruction due to asthma or chronic
bronchitis, selected by their general practitioners.

Interventions-1600 [tg salbutamol or 160 ig
ipratropium bromide daily (113 patients) or
salbutamol or ipratropium bromide only during
exacerbations or periods of dyspnoea (110). No
other pulmonary treatment was permitted.
Main outcome measures-Decline in ventilatory

finction and change in bronchial responsiveness,
respiratory symptoms, number of exacerbations,
and quality of life.
Results-Among 144 patients completing the

study, after correction for possible confounding
factors the decline in forced expiratory volume in
one second was -0-072 1/year in continuously
treated patients and -0-020 1/year in those treated on
demand (p<O0O5), irrespective of the drug. The
difference in the decline in patients with asthma was
comparable with that in patients with chronic
bronchitis (asthma: 0-092 v -0.025 1/year; chronic
bronchitis: -0-082 v -0-031 1/year). Bronchial

responsiveness increased slightly (0.4 doubling
dose) with continuous treatment in chronic
bronchitis, but exacerbations, symptoms, and
quality of life were unchanged. Salbutamol and
ipratropium bromide had comparable effects on all
variables investigated.
Conclusions-Continuous bronchodilator treat-

ment without anti-inflammatory treatment acceler-
ates decline in ventilatory function. Bronchodilators
should be used only on demand, with additional
corticosteroid treatment, if necessary.

Introduction
Asthma and chronic bronchitis are considered to be

progressive diseases.' 2 The hypothesis has been put
forward that early continuous bronchodilator treat-
ment of reversible airflow obstruction will improve
their prognosis,3 and this led to the recommendation to
use continuous inhaled P2 adrenergic drugs as a first
step in treating chronic airflow obstruction.4" How-
ever, recent reports indicate adverse effects caused by
continuous use of r2 adrenergic inhalants,68 resulting
in advice to reserve these drugs for treatment on
demand.89 Neither of these contradictory recommen-
dations are based on evidence from intervention
studies lasting long enough to establish an effect on
decline in ventilatory function, which is generally
believed to be the most important measure of progres-
sion ofasthma or chronic bronchitis. Another question
is which type of bronchodilator inhalant is more
efficacious in long term treatment ofasthma or chronic
bronchitis: an anticholinergic drug or a P2 adrenergic
drug? Until now only the immediate bronchodilating
effects of these drugs have been compared. Adverse
effects of the continuous use of bronchodilators have

1426 BMJ VOLUME 303 7 DECEMBER 1991


