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Abstract The introduction of sero- 
tonin receptor (5-HT3) antagonists 
has improved the control of acute 
nausea and vomiting induced by 
cancer chemotherapy, but they 
seem to have little or no effect on 
delayed symptoms. Corticosteroids 
are known to reduce both acute 
and delayed nausea and vomiting. 
The aim of the present study was 
to test the hypothesis that a single 
high dose of dexamethasone 
(20 mg), a long-acting corticoste- 
roid, given after cisplatin and in 
addition to ondansetron (8 mg 
three times a day), would enhance 
the control of both acute and de- 
layed nausea and vomiting. A 
group of 104 chemotherapy-naive 
ovarian cancer patients, scheduled 
for at least three cycles of combi- 
nation chemotherapy including cis- 
platin (50 mg/m2), were randomly 
allocated to receive either dexame- 
thasone or placebo in addition to 
ondansetron. Two-thirds of the pa- 
tients received doxorubin and mel- 
phalan on the day before cisplatin 

and 1/3 received doxorubicin im- 
mediately before cisplatin. Unex- 
pectedly we found, in all three che- 
motherapy cycles, that patients re- 
ceiving dexamethasone suffered 
from more delayed nausea and 
vomiting than patients receiving 
placebo. In patients with no acute 
nausea or vomiting, the boomerang 
effect of dexamethasone could be 
seen on the first day after chemo- 
therapy. In a follow-up study on 5 
patients not included in the ran- 
domized trial, dexamethasone in- 
duced a pronounced reduction in 
urinary cortisol excretion on the 
day after chemotherapy with a re- 
turn to normal excretion on day 2. 
It is concluded that a single high 
dose of dexamethasone does not 
seem appropriate for controlling 
delayed nausea and vomiting. 
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Introduction 

Serotonin receptor (5-HT3) antagonists provide a safe 
and efficient way of controlling acute nausea and vom- 
iting induced by cancer chemotherapy. Corticosteroids 
exert antiemetic effects as single drugs and enhance the 
antiemetic effects of 5-HT3 receptor antagonists on 
acute nausea and vomiting [1, 12, 13, 15, 17]. With the 
improved possibilities of controlling acute symptoms, 

delayed nausea and vomiting appear as a separate enti- 
ty [14]. 

Delayed nausea and vomiting after chemotherapy 
have been studied much less than the acute symptoms. 
One trivial reason is that the patients have been dis- 
charged from the hospital when the delayed symptoms 
appear. To define the conventional dividing line be- 
tween acute and delayed symptoms as 24 h after che- 
motherapy is arbitrary. Symptoms occurring after this 
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t ime  m a y  be  a m ix tu r e  of  pers i s t ing  acu te  n a u s e a  and  
v o m i t i n g  and  " t r u e "  d e l a y e d  s y m p t o m s ,  the  l a t t e r  p r o b -  
ab ly  hav ing  a d i f f e ren t  m e c h a n i s m  [16]. P o s t u l a t e d  con-  
t r i bu t ing  fac tors  to d e l a y e d  n a u s e a  and  v o m i t i n g  in- 
c lude  c e r e b r a l  e d e m a ,  d i s o r d e r e d  in tes t ina l  mot i l i ty ,  
and  d i rec t  mucosa l  tox ic i ty  a l lowing  access  of  e n d o t o x -  
ins in to  the  b l o o d s t r e a m  [2]. C o r t i c o s t e r o i d s  cou ld  be  
e x p e c t e d  to  affect  all t he se  mechan i sms .  

R e p e a t e d  doses  of  o ra l  d e x a m e t h a s o n e  have  b e e n  
shown to a m e l i o r a t e  d e l a y e d  s y m p t o m s  in seve ra l  clini-  
cal t r ia ls  [5, 12, 21]. A s ingle  i.v. in jec t ion  of  a long-  
ac t ing c o r t i c o s t e r o i d  in c o n n e c t i o n  wi th  the  c h e m o t h e r -  
apy  w o u l d  be  a m o r e  p rac t i ca l  way  to a d m i n i s t e r  cor t i -  
cos t e ro ids  t han  to  give o ra l  m e d i c a t i o n  for  seve ra l  days.  
F u r t h e r m o r e ,  conce rn  has  b e e n  e x p r e s s e d  a b o u t  the  
use of  co r t i cos t e ro id s  as an t i eme t i c s  b e c a u s e  of  the  pos-  
s ibi l i ty  o f  e n h a n c e d  t u m o r  g rowth  [9] or  i m p a i r e d  kill-  
ing of  the  t u m o r  cells [18]. O n  the  o t h e r  hand ,  cor t icos-  
t e ro ids  a re  i m p o r t a n t  c o m p o n e n t s  of  m a n y  an t i ne op l a s -  
t ic r eg imens ,  e.g. in h e m a t o l o g i c a l  ma l ignan ices .  Fu r -  
t h e r m o r e ,  the  a d d i t i o n  of  s t e ro ids  d id  no t  r e d u c e  the  
a n t i t u m o r a l  effect  of  c i sp la t in  in e x p e r i m e n t a l  l e u k e m i a  
in mice  and  in s tudies  on  h u m a n  cance r  cell  l ines [1]. 

T h e  a im of  the  p r e s e n t  s tudy  was to  f ind  ou t  w h e t h e r  
a single high dose  of  d e x a m e t h a s o n e ,  a d m i n i s t e r e d  i.v. 
6 h a f te r  c ispla t in ,  w o u l d  b o t h  add  to  the  ef fec t  of  on-  
d a n s e t r o n  on  acu te  n a u s e a  and  v o m i t i n g  and  p r o t e c t  
aga ins t  d e l a y e d  s y m p t o m s .  T h e  s tudy  was p l a c e b o - c o n -  
t ro l l ed  and  h a d  a r a n d o m i z e d ,  d o u b l e - b l i n d ,  pa ra l l e l -  
g r o u p  design.  

Patients and methods 

Patients 

Chemotherapy-naive ovarian cancer patients referred to the De- 
partment of Gynecological Oncology, Radiumhemmet, for com- 
bination chemotherapy including cisplatin (50 mg/m 2) were eligi- 
ble for the study. Exclusion criteria included severe concurrent 
disease, gastrointestinal obstruction, vomiting and/or having re- 
ceived antiemetics within 24 h before the start of chemotherapy. 
A group of 104 patients were randomized and actually received 
cisplatin-containing combination chemotherapy in at least one of 
the three cycles studied (101 in the first, 92 in the second, and 89 
in the third cycle). The patients were studied during three conse- 
cutive cycles. The study was approved by the local Ethics Com- 
mittee and informed consent was obtained from all patients. 

Chemotherapy 

Cisplatin (50 mg/m2), was given as an i.v. infusion during 1-2 h. 
The day of cisplatin administration is defined as day 0 of the che- 
motherapy cycle. Two-thirds of the patients received doxorubicin 
(40 mg/m 2, i.v. bolus) and melphalan (0.4 mg/kg, 90-min i.v. infu- 
sion) on the day before cisplatin administration and one-third re- 
ceived doxorubicin (50 mg/m 2) as an i.v. bolus injection immedi- 
ately before the administration of cisplatin. Most patients were 
discharged from the hospital on the first day after chemothera- 
pY. 

Antiemetic therapy 

Ondansetron (8 mg three times a day) was given to all patients i.v. 
on the day of cisplatin administration (as a 15-rain infusion in 
100 ml 0.9% saline immediately before and 2 h and 6 h after the 
start of the cisplatin infusion) and p.o. for 5 days thereafter. The 
patients were randomized to receive a single i.v. dose of 20 mg 
dexamethasone or placebo given immediately after the last i.v. 
dose of ondansetron. No oral corticosteroid was given. Patients 
on 2-day chemotherapy received 8 mg ondansetron p.o. three 
times a day on the non-cisplatin day (day -1). 

Evaluation of nausea and emesis 

Nausea and emesis were recorded by the patients themselves dai- 
ly for 2 weeks. Nausea was recorded on a four-grade scale: none, 
mild (did not interfere with daily life), moderate (interfered with 
daily life), or severe (bedridden due to nausea), and emesis as the 
number of emetic episodes. An emetic episode was defined as a 
single vomit or retch or any number of continuous vomits and/or 
retches. Two episodes were defined as being separated by the ab- 
sence of vomiting and retching for at least 1 min. A failure was 
defined as more than five emetic episodes per day. The patients 
were instructed to fill out the record form every morning as an 
average estimation of the symptoms on the previous day. 

For the evaluation of the comparability of the study groups, 
some individual characteristics that could modify the severity of 
nausea and emesis [11] were assessed before treatment.The pa- 
tients were asked about their previous susceptibility to nausea 
and emesis and they completed the State Trait Anxiety Inventory 
[22], the Eysenck Personality Questionnaire [6], and the Auton- 
omic Perception Questionnaire [3]. 

Urinary cortisol excretion 

After the paradoxical effect of dexamethasone on delayed nausea 
was revealed (see Results), we studied urinary cortisol excretion 
in 5 non-naive ovarian cancer patients on platinum-based combi- 
nation chemotherapy outside the study population proper. They 
received, in two consecutive cycles, single doses of 20 mg or 8 mg 
dexamethasone on the cisplatinum day, in addition to ondanse- 
tron. Twenty-four-hour urine collections were carried out the day 
before treatment and for 5 days thereafter. Cortisol was analyzed 
by radioimmunoassay using kits from Farmos (Turku, Finland). 

Statistics 

To describe the effect of dexamethasone, we calculated a ratio 
between the proportions of patients with no nausea or emesis in 
the dexamethasone group compared to the placebo group. Thus a 
protective effect of dexamethasone gives a figure above unity and 
an impairment gives a figure below unity. A variance proposed by 
Greenland and Robins [8] was used for the calculation of the 95% 
confidence interval. 

Results 

D a i l y  se l f - r epor t s  of  n a u s e a  dur ing  the  t h r e e  chemo-  
t h e r a p y  cycles a re  p r e s e n t e d  in Fig. 1 A - C .  T h e  p r o p o r -  
t ions  of  pa t i en t s  wi th  no  or  severe  nausea  in the  two  
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Fig. 1A-C Proportions of patients experiencing no or severe 
nausea, as defined in Patients and methods, in the ondanse- 
tron + dexamethasone and ondansetron + placebo groups during 
the first (A), second (B), and third (C) chemotherapy cycles 

t rea tment  groups (ondanse t ron+dexame thasone  and 
ondanse t ron+p lacebo )  are shown day by day for 14 
days. 

The addition of dexamethasone  increased the pro- 
port ion of patients protected f rom acute nausea (day 0) 
in all three cycles. In contrast, f rom day 3 after chemo- 
therapy, a consistent pat tern  of more  nausea was found 
in the dexamethasone  group. This was most  pro- 
nounced on days 4 and 5 in cycles 2 and 3. The relative 
risk of nausea in the dexamethasone  group, as com- 
pared  to the placebo group during the first week after 
chemotherapy,  is shown in Table  1. 

The differences in the t rea tment  groups between the 
proport ions of patients with severe nausea were small 
but consistent in all three cycles: a reduced proport ion 
of patients with severe acute nausea but an increased 
propor t ion with severe delayed nausea in the dexame-  
thasone group (Fig. 1A-C).  

Figure 2 A - C  shows the proport ions of patients with 
no or severe emesis during the three chemotherapy  cy- 
cles. On the cisplatinum day and the first post-chemo- 
therapy day, and in all cycles, dexamethasone  increased 
the propor t ion of patients with no emesis and reduced 
the propor t ion with severe emesis. In cycles 2 and 3 
f rom day 3 onward, the proport ion of patients without 
emesis was lower in the dexamethasone  group than in 
the placebo group. The relative risk of emesis in the 
placebo group as compared  to the dexamethasone  
group during the first week after chemotherapy  is 
shown in Table 2. 

As described in Patients and methods,  about  two- 
thirds of the patients had received doxorubicin and 
melphalan on the day before  cisplatin chemotherapy  
together  with oral ondansetron (8 mg three times a 

Table 1 Ratios and 95% confidence intervals for the proportions 
of patients with no nausea in the dexamethasone group compared 
to the placebo group. A ratio greater than 1 means a protective 
effect of dexamethasone whereas a ratio less than 1 means an im- 
pairment. The numbers of patients in the dexamethasone and pla- 
cebo groups were 48 and 53 respectively in the first cycle, 46 and 
46 in the second, and 42 and 47 in the third 

Day Cycle 1 Cycle 2 Cycle 3 

0 1.6 (0.9-2.9) 1.3 (0.6-2.9) 1.5 (0.8-2.9) 
1 1.3 (0.6-2.8) 0.8 (0.4-1.7) 1.3 (0.6-2.7) 
2 1.4 (0.7-2.7) 0.8 (0.4-t.7) 1.1 (0.5-2.4) 
3 0.7 (0.4-1.2) 0.7 (0.4-1.2) 0.7 (0.4-1.4) 
4 0.8 (0.5-1.3) 0.7 (0.4-1.1) 0.6 (0.3-1.0) 
5 0.9 (0.6-1.4) 0.7 (0.5-t.0) 0.6 (0.4-1.0) 
6 0.9 (0.7-1.3) 0.7 (0.5-1.1) 0.8 (0.6-1.2) 
7 0.9 (0.6-1.1) 0.9 (0.6-1.2) 0.8 (0.6-1.1) 
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Fig. 2A-C Proportions of patients experiencing no or severe 
emesis, as defined in Patients and methods, in the ondanse- 
tron + dexamethasone and ondansetron + placebo groups during 
the first (A), second (B), and third (C) chemotherapy cycles 

day) whereas one-third received doxorubicin on the cis- 
platin day. There  was no difference in the occurrence of 
nausea and vomiting on the clays studied and there was 
no difference in the propor t ion of patients receiving 
dexamethasone  and placebo between the two patient  
groups (not shown). 

In cycle 1, only 8 patients in each group were com- 
pletely free f rom nausea and emesis during the whole 
study period. In cycle 2, 6 patients in the dexametha-  
sone group and 7 in the placebo group had no nausea 
or emesis at all and in cycle 3 the corresponding figures 
were 7 and 5. 

To  be able to study "pure"  delayed symptoms with- 
out the influence of persisting acute symptoms,  we per-  
formed a restricted analysis on patients with no nausea 
on the cisplatinum day (Fig. 3A-C) .  In all three cycles, 
delayed nausea was more  frequent  in those patients 
who had received ondansetron + dexamethasone.  How-  
ever, since dexamethasone  increased the propor t ion  of 
patients without acute nausea, there were fewer pa- 
tients in the placebo group:12 as compared  to 21, 9 to 
12, and 10 to 17 in cycles 1, 2, and 3 respectively. This 
entails a risk of selecting more  nausea-resistant  patients 
in the placebo group and biasing the results. Therefore  
demographics  for candidate risk factors for nausea and 
vomiting [11] in the whole study groups and in the sub- 
sets of patients with no acute nausea in the three cycles 
are shown in Table  3. 

Figure 4 shows the urinary cortisol excretion data in 
the 5 non-naive patients after a single dose of 20 mg 
dexamethasone  in addition to ondansetron.  A pro- 
nounced inhibition was evident on the first day after 
chemotherapy,  but the recovery was rapid. The  data 
were similar after a single dose of 8 mg (not shown). 

Table 2 Ratios and 95% confidence intervals for the proportions 
of patients with no emesis in the dexamethasone group compared 
to the placebo group. A ratio greater than 1 means a protective 
effect of dexamethasone whereas a ratio less than 1 means an im- 
pairment. The numbers of patients in the dexamethasone and pla- 
cebo groups were 48 and 53 respectively in the first cycle, 46 and 
46 in the second, and 42 and 47 in the third 

Day Cycle 1 Cycle 2 Cycle 3 

0 1.5 (1.0-2.4) 2.3 (1.3-3.9) 1.6 (1.0-2.6) 
1 1.7 (1.1-2.5) 1.5 (1.0-2.3) 1.5 (1.0-2.3) 
2 1.4 (1.0-1.8) 1.0 (0.7-1.3) 0.9 (0.7-1.2) 
3 1.0 (0.8-1.3) 0.9 (0.%1.1) 0.8 (0.7-1.1) 
4 1.0 (0.8-1.2) 1.0 (0.8-1.2) 0.8 (0.7-0.9) 
5 1.1 (0.9-1.3) 0.9 (0.8-1.1) 0.9 (0.7-1.0) 
6 1.1 (0.9-1.3) 0.9 (0.8-1.1) 0.8 (0.7-1.0) 
7 1.1 (1.0-1.3) 0.9 (0.8-1.0) 0.9 (0.9-1.1) 
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Fig. 3A-C Results of subgroup analyses concerning delayed nau- 
sea among patients with no acute nausea. The proportions of pa- 
tients experiencing no nausea in the ondansetron + dexametha- 
sone group and ondansetron + placebo group during the first (A), 
second (B), and third (C) chemotherapy cycles 

Eleven patients (4 in the dexamethasone group) 
were withdrawn from the study during cycles 2 or 3. 
Four of these patients developed a rash during the first 
infusion of ondansetron, but it is difficult to evaluate 
the cause/effect relationship since ondansetron was ad- 
ministered concomitantly with mannitol. No provoca- 
tion test was performed. Seven patients decided to 
withdraw from the study for various reasons. Headache 
and constipation were the most frequent adverse effects 
reported. 

Discussion 

Prior studies have shown that dexamethasone adminis- 
tered before chemotherapy improves the effect of on- 
dansetron on acute nausea and vomiting [19, 21]. This 
study shows that, also when administered 6 h after cis- 
platin, dexamethasone improves the effect of ondanse- 
tron (8 mg three times a day) on acute nausea and vom- 
iting. However, contrary to the hypothesis, a single high 
dose of dexamethasone impaired the control of delayed 
nausea and emesis. 

The finding of a "cross-over" of the curves repre- 
senting the proportions of patients with no or severe 
symptoms in the dexamethasone and placebo groups 
on days 2-3 after chemotherapy was consistent for all 
three cycles studied. A model for a formal statistical 
test to determine whether the differences between the 
groups are significant would have to incorporate the 
condition that repeated measurements are made on the 
same individuals during three cycles and during differ- 
ent days of the same cycle. Also, arbitrary assumptions 
would have to be made as to when "true" acute symp- 
toms end and delayed symptoms begin, as well as how 
long the effect of dexamethasone could be expected to 
last. The assumptions that would have to be made 
would compromise the possibility of interpreting such 
summary statistics, so we chose to present the data 
graphically and with a day-by-day comparison for each 
cycle. Of course, causality cannot be inferred from the 
borderline significant confidence intervals seen on 
some single days, especially since multiple comparisons 
have been made. 

In the subgroups experiencing delayed nausea only, 
the adverse effect of dexamethasone could be seen on 
the first day after chemotherapy whereas in the whole 
study population the initial beneficial effect of dexame- 
thasone turned into an adverse effect around day 3 aft- 
er chemotherapy. This indicates that nausea occurring 
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TaMe 3 Demographics of candidate risk factors of nausea and vomiting in the whole study group and the subgroups with no acute 
nausea 

Characteristic Ondansetron + dexamethasone Ondansetron + placebo 

All No acute nausea All No acute nausea 

1 2 3 1 2 3 

Number of patients 53 21 12 17 51 12 9 10 
Age, mean (years) 52 52 49 50 57 58 60 60 

Previous susceptibility to (%) 
Nausea in general 70 71 75 71 71 33 56 50 
Vomiting in general 55 57 58 58 58 33 22 50 
Motion sickness 43 23 33 29 44 8 22 0 
Nausea during 59 53 33 42 50 36 22 50 
pregnancy 

Personality (mean values on the inventories) 
State anxiety 44 46 43 45 46 45 43 47 
Trait anxiety 35 35 37 36 36 35 39 36 
Neuroticism 6.3 6.0 6.3 5.8 5.1 3.5 5.3 4.8 
Autonomic perception 68 68 63 67 64 60 57 67 

% 
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Fig. 4 Daily urinary excretion of cortisol relative to baseline as- 
sessed on the day before chemotherapy (day -1). A single dose of 
20 mg dexamethasone was administered on the chemotherapy 
day (day 0). Relative mean values for 5 patients are shown 

up to about 3 days after chemotherapy can be a mixture 
of persisting acute and delayed nausea possibly origi- 
nating by different mechanisms. Fewer patients in the 
placebo group than in the dexamethasone group had 
no acute nausea with a possible selection of patients 
less prone to experiencing nausea and vomiting. Pre- 
vious studies have shown that susceptibility to nausea 
in other situations and also a high level of neuroticism 

are risk factors for nausea in cancer chemotherapy [11]. 
The patients without acute nausea in the placebo group 
had less previous susceptibility to nausea than the pa- 
tients without acute nausea in the dexamethasone 
group, especially during the first cycle (P =0.07, Fish- 
er's exact test). However, the entire dexamethasone 
and placebo groups were well balanced with regard to 
these risk factors. 

Joss et al. [13] recently reported data on nausea and 
vomiting during a period of 5 days after chemotherapy 
including cisplatin above 50 mg/m 2. As antiemetics, sin- 
gle doses of dexamethasone (20 rag) or placebo were 
given i.v. before cisplatin in combination with ondanse- 
tron 8 mg three times daily. In patients with nausea and 
vomiting in previous chemotherapy cycles, an impaired 
effect of dexamethasone could be seen on day 5 after 
chemotherapy. However, no such effect was seen when 
8 mg dexamethasone as a single i.v. dose was combined 
with granisetron [4], which indicates that the steroid 
dose might be of importance for the boomerang effect. 
Recently, an Italian study on moderately emetogenic 
chemotherapy for chemotherapy-naive patients re- 
ported that a total dose of 24 mg dexamethasone, given 
in repeated doses on the chemotherapy day (8 mg i.v. 
before chemotherapy and four oral doses of 4 mg every 
6 h), was effective against delayed nausea when given 
alone or in addition to granisetron [20]. 

The reason for the paradoxical effect of dexametha- 
sone on delayed nausea is not clear. One contributing 
factor could be the inhibition of endogenous cortisol 
production. In previous studies, we found that a high 
urinary cortisol excretion was associated with a low lev- 
el of chemotherapy-induced nausea and vomiting [71. 
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However, the disadvantage of delayed nausea in the 
dexamethasone group persisted much longer than the 
reduction in cortisol excretion. There are no data to 
support the suggestion that the molecular mechanisms 
underlying delayed nausea brought about a long-term 
effect also during the period when endogenous cortisol 
production was restored. Another consequence of this 
hypothesis would be that exogenous dexamethasone 
cannot replace endogenous cortisol in counteracting 
the mechanism leading to delayed nausea. However, 
previous studies have indicated an interchangeability 
between endogenous and exogenous steroids since dex- 
amethasone administered together with ondansetron 

reduced acute emesis only in patients with low urinary 
cortisol excretion [10]. 

In conclusion, this study shows that single high-dose 
dexamethasone, which enhances the effects of 5-HT3 
receptor antagonists on acute chemotherapy-induced 
nausea and emesis, impairs the control of delayed nau- 
sea. Lower single doses or repeated doses of corticoste- 
roids over consecutive days should preferably be used. 

Acknowledgements This study was supported by grants from 
the Swedish Cancer Society, the King Gustaf V Jubilee Fund and 
Glaxo Sweden AB. We are indebted to Mr. Isaac Austin for revi- 
sion of the English text. 

References 

1. Aapro MS, Alberts DS (1981) High- 
dose dexamethasone for prevention 
of cisplatin-induced vomiting. Cancer 
Chemother Pharmacol 7:11-14 

2. Andrews PL, Davis CJ (1993) The 
mechanism of emesis induced by anti- 
cancer therapies. In: Andrews PL, 
Sanger GJ (eds) Emesis in anti-can- 
cer therapy. Mechanisms and man- 
agement. Chapman & Hall, London, 
pp 113-161 

3. Borcovec TD (1976) Physiological 
and cognitive processes in the regula- 
tion of anxiety. In: Schwartz GE, Sha- 
piro S (eds) Consciousness and self- 
regulation. (Advances in research) 
Plenum Press, New York, pp 261-312 

4. Carmichael J, Bessel EM, Harris AL, 
Hucheon AW, Dawes PJDK, Daniels 
S (1994) Comparison of granisetrone 
alone and granisetron plus dexame- 
thasone in the prophylaxis of cyto- 
toxic-induced emesis. Br J Cancer 
70:1161-1164 

5. Del Favero A, Roila F, Tonato M 
(1993) Reducing chemotherapy-in- 
duced nausea and vomiting. Current 
perspectives and future possibilities. 
Drug Safety 9: 410428 

6. Eysenck HJ, Eysenck SBG (1975) 
Manual of the Eysenck Personality 
Questionnaire. Hodder and Stough- 
ton, London 

7. Fredrikson M, Hursti T, Ffirst CJ, et 
al (1992) Nausea in cancer chemo- 
therapy is inversely related to urinary 
cortisol excretion. Br J Cancer 
65:779-780 

8. Greenland S, Robins JM (1985) Esti- 
mation of a common effect parameter 
from sparse follow-up data. Biome- 
trics 41 : 55-68 

9. Haid M (1981) Steroid antiemetics 
may be harmful. N Engl J Med 
304:1237 

10. Hursti T, Fredrikson M, Steineck G, 
BOrjeson S, Ftirst CJ, Peterson C 
(1993) Endogenous cortisol exerts an- 
tiemetic effects similar to that of exo- 
genous corticosteroids. Br J Cancer 
68:112-114 

11. Hursti T, Fredrikson M, Steineck G, 
B6rjeson S, FLirst CJ, Peterson C 
(1994) Factors modifying the risk of 
acute and conditioned nausea and 
vomiting in ovarian cancer patients. 
Int J Oncol 41:695-701 

12. Jones AL, Hill AS, Soukop M, et al 
(1991) Comparison of dexamethasone 
and ondansetron in the prophylaxis 
of emesis induced by moderately 
emetogenic chemotherapy. Lancet 
338: 483-487 

13. Joss RA, Bacchi M, Buser K, et al 
(1994) Ondansetron plus dexametha- 
sone is superior to ondansetron alone 
in the prevention of emesis in chemo- 
therapy-naive and previously treated 
patients. Ann Oncol 5:253-258 

14. Kris MG, Gralla RJ, Clarke RA, et al 
(1985) Incidence, course and severity 
of delayed emesis and vomiting fol- 
lowing the administration of high 
dose cisplatin. J Clin Oncol 3:1379- 
1384 

15. Kris MK, Tyson LB, Baltzer L, Pis- 
ters KMW (1991) Clinical trials in 
acute chemotherapy-induced vomit- 
ing. In: Bianchi AL, Gr61ot L, Miller 
AD, King GL (eds) Mechanisms 
and control of emesis. (Colloque 
INSERM, vol 223) Libbey Eurotext, 
Montrouge, pp 129-139 

16. Kris MG, Tyson LB, Clarke RA, 
Gralla RJ (1992) Oral ondansetron 
for the control of delayed emesis aft- 
er cisplatin. Cancer 70 [Suppl]:1012- 
1016 

17. Markman M, Sheidler V, Ettinger 
DS, Quaskey SA, Mellits ED (1984) 
Antiemetic efficacy of dexametha- 
sone: randomized double-blind, cross- 
over study with prochloperazine in 
patients receiving cancer chemothera- 
py. N Engl J Med 311:549-552 

18. Powell, CB, Mutch DG, Kao M-S, et 
al (1990) Dexamethasone used as an 
antiemetic in chemotherapy protocols 
inhibits natural cytotoxic (NC) cell 
activity. Cancer 65 : 466-472 

19. Roila F, Tonato M, Cognetti F, et al 
(1991) Prevention of cisplatin-induced 
emesis: a double-blind multicenter 
randomized crossover study compar- 
ing ondansetron and ondansetron 
plus dexamethasone. J Clin Oncol 
9 : 675-678 

20. Roila F, the Italian Group for Antie- 
metic Research (1995) Dexametha- 
sone, granisetrone, or both for the 
prevent.ion of nausea and vomiting 
during chemotherapy for cancer. 
N Engl J Med 332:1-5 

21. Smith DB, Newland ES, Rustin GJS, 
et al (1991) Comparison of ondanse- 
tron and ondansetron plus dexame- 
thasone as antiemetic prophylaxis 
during cisplatin-containing chemo- 
therapy. Lancet 338: 487-490 

22. Spielberger CD, Gorsuch RL, Lu- 
shene R (1968) The State Anxiety In- 
ventory (STAI). Consulting Psycho- 
logists Press, Palo Alto, Calif 


