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Summary This randomized, double-blind, double-dummy parallel study compared the anti-emetic efficacy and tolerability of the serotonin
antagonist granisetron with prednisolone plus the dopamine D, antagonist metopimazine during nine cycles of moderately emetogenic
chemotherapy. Chemotherapy naive women with stage | or Il breast cancer scheduled to intravenous cyclophosphamide, fluorouracil and
methotrexate or cyclophosphamide, epirubicin and fluorouracil every 3 weeks were included. Patients received a single intravenous dose of
granisetron 3 mg or a 3-day oral treatment with prednisolone 25 mg once a day plus metopimazine 30 mg four times a day. A total of 223
women were enrolled and 218 patients (97.8%) were evaluable for efficacy. Granisetron (n = 109) was superior to prednisolone plus
metopimazine (n = 109) in the prophylaxis of acute nausea and vomiting during the first cycle of chemotherapy (P < 0.001) and prednisolone
plus metopimazine was superior on days 2-5 (P = 0.002). Overall, granisetron was superior on days 1-5 (P = 0.009). The median number of
cycles completed with granisetron was five (95% confidence interval 4—6) compared with two (95% confidence interval 2—2) for prednisolone
plus metopimazine (P = 0.0019). Constipation and rash were reported more frequently with granisetron (P < 0.001 and P = 0.043 respectively)
and palpitations more frequently with prednisolone plus metopimazine (P = 0.015). In conclusion, the number of cycles completed with
granisetron was significantly higher than the number completed with prednisolone plus metopimazine, but the anti-emetic efficacy of both
treatments declined during multiple cycles of moderately emetogenic chemotherapy.
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The anti-emetic efficacy and tolerability of 5-hydroxytryptamine anti-emetic activity superior to placebo (Moertel and Reitemeier,
(serotonin) antagonists, dopamine,Deceptor antagonists and 1973; Israel and Rodary, 1978) and equal to prochlorperazine
steroids have been studied in patients receiving moderately emetdAoertel and Reitemeier, 1973) when given in oral doses of 10—
genic chemotherapy. Though patients receive multiple cycles df5 mg three times a day. Metopimazine is safe in oral doses of
chemotherapy, the vast majority of these trials included onh80 mg four times a day (Herrstedt et al, 1997) and the anti-emetic
patients during the initial one or two cycles of chemotherapy. effect seems to be increased in high doses (Israel and Rodary,
Corticosteroids alone or combined with other anti-emetics ar&978; Vallejo et al, 1988; Clavel et al, 1993). In contrast to other
often used in the treatment of nausea and vomiting induced tjopamine D antagonists metopimazine has no extrapyramidal
moderately emetogenic chemotherapy. Most trials have useslde-effects (Vallejo et al, 1988; Herrstedt et al, 1997).
dexamethasone, whereas methylprednisolone and prednisoloneThe serotonin antagonist ondansetron is superior or equal to
have been used less frequently, but there is no evidence that diffenetoclopramide during the initial one or two cycles of moderately
ences in efficacy or toxicity exist between different corticosteroidemetogenic chemotherapy (Bonneterre et al, 1990; Kassa et al,
(Cersosimo and Karp, 1986). The optimum dose and schedule @990; Marschner et al, 1991) but it is still debated if the anti-
steroids has not yet been defined (Aapro, 1991). As single agentnetic efficacy of the serotonin antagonists exceeds that of the
corticosteroids are superior to placebo (Pollera et al, 1989) anwbrticosteroids (Jones et al, 1991; Italian Group for Antiemetic
equal or superior to metoclopramide during the first cycle ofResearch, 19%3§. The efficacy of the serotonin antagonists
moderately emetogenic chemotherapy (Markman et al, 1984ndansetron, granisetron and tropisetron has been compared in
Ibrahim et al, 1986; Roila et al, 1988). The combination of dexaseveral trials and no significant differences have been shown
methasone and a dopamingdhtagonist is also an effective and (Campora et al, 1994; Gebbia et al, 1994, Stewart et al, 1995).
widely used anti-emetic regimen in moderately emetogenic The efficacy of anti-emetic treatment during multiple cycles of
chemotherapy. Metopimazine is a dopamingabtagonist with  moderately emetogenic chemotherapy has only been evaluated in
few trials and is not fully elucidated. Conclusions are not concor-
dant as different methodology and different statistical analyses

Received 27 May 1998 have been used. Some studies demonstrated a decrease in anti-
Revised 20 October 1998 emetic efficacy (Martin et al, 1992; Soukop et al, 1992) whereas
Accepted 5 November 1998 others found sustained efficacy (Blijham, 1992; de Wet et al, 1993;
Correspondence to: Tine Sigsgaard, Department of Internal Medicine F, Kaizer et al, 1994, Italian Group for Antiemetic Research, 4995
Gentofte Hospital, Niels Andersens Vej 65, 2900 Hellerup, Denmark Silva et al, 1996).
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Table 1 Patient characteristics (n = 223) Anti-emetic treatment

No. of patients (%) Patients were randomly assigned to a single intravenous dose of
granisetron 3 mg (or placebo) diluted in 100 ml of saline given as a
5-15 min infusion starting 15 min before chemotherapy, or a 3-day
oral treatment with prednisolone 25 mg once a day plus metopi-

Granisetron Prednisolone plus
metopimazine

No. of patients 112 111 mazine 30 mg four times a day. The first dose of prednisolone and

Age (years) metopimazine (or identical-appearing placebo tablets) was given
Median 47 46 30 min before the start of chemotherapy, the second dose of
Range 26-68 33-69 metopimazine (or placebo) 30 min before dinner, and the third just

Performance status before bedtime. On days 2 and 3, metopimazine (or placebo) was
0 109 108 taken 30 min before breakfast, lunch and dinner and just before the
1 3 3

patient went to bed. Prednisolone (or placebo) was administered

2 0 0 together with the first dose of metopimazine (or placebo). The
Ché‘m?thﬁrap{l . hotrexate and study medication was given in a plastic container with a separate
yclophosphamide, methotrexate an . |
fluorouracil 101 (90.2) 102 (91.9) compartment for each dose. The container was returned at the nex
Cyclophosphamide, epirubicin and chemotherapy cycle and the number of unused study tablets
fluorouracil 11 (9.8) 9(8.1) counted. If, for any reason, the patients did not take all the tablets,

they were asked to explain the reasons on their diary card.

Cyclophosphamide-containing chemotherapy during multiple
cycles is widely used as adjuvant treatment in patients with brea'sAY'5
cancer (Early Breast Cancer Trialists’ Collaborative Group, 1992)Following chemotherapy, patients recorded on days 1-5 on the
The efficacy and tolerability of anti-emetic treatment during adiary cards the number of vomiting episodes and dry retches, and
standard regimen of nine courses of adjuvant cyclophosphamidehe severity of nausea and other adverse events. Any vomit
based chemotherapy has not previously been investigated. Thisoductive of liquid or a dry retch was considered a single emetic
randomized, double-blind study compares the anti-emetic activitgpisode. The severity of nausea and other adverse events were
and tolerability of granisetron with the combination of pred-assessed on a graded scale as: ‘none’, ‘mild’, ‘moderate’, or
nisolone plus metopimazine during nine courses of cyclophossevere’. Complete response (CR) was defined as no emetic

sessment of anti-emetic efficacy

phamide-based chemotherapy. episodes and no nausea or only mild nausea; major response (MR
as one emetic episode and/or moderate to severe nausea; minc

PATIENTS AND METHODS response (MR) as two to four emetic episodes, and failure as five
or more emetic episodes.

Patients On the diary card day 5 after each cycle of chemotherapy,

patients were instructed to tick off one of the following two possi-
Women with histologically confirmed stage | or Il breast cancemilities: ‘| have been satisfied with the anti-emetic treatment and
scheduled for nine cycles of adjuvant chemotherapy were eligiblevant to continue with the same anti-emetic treatment during the
Other inclusion criteria were age between 18 and 70 years amtkxt cycle of chemotherapy’ or ‘| have not been satisfied with the
a performance status of 0-2 according to WHO criteria (Worldanti-emetic treatment and want another anti-emetic treatment
Health Organization, 1979). Exclusion criteria were priorduring the next cycle'.
chemotherapy, a peptic ulcer or diabetes, gastrointestinal obstruc-During cycles 1 and 2, and thereafter only when necessary, a
tion, nausea or vomiting within 24 h before the first cycle ofresearch nurse called patients on days 2 and 5 to ensure that th
chemotherapy and anti-emetic therapy (including steroids) duringtudy medication was taken and the diary cards completed. To
the week before entry. The use of benzodiazepines for night-timassess the frequency of anticipatory nausea and vomiting, patients
sedation was allowed. were again called 3 days before the next cycle of chemotherapy
and reminded to record the number of vomiting episodes and dry
retches, and grade nausea on days 1-3 before the next course. TF
diary card was returned at the following visit.
Chemotherapy consisted of cyclophosphamide 600 m§ m  Patients were withdrawn from the study if they had had five or
methotrexate 40 mg thand fluorouracil 600 mg i (CMF), or  more emetic episodes on one or more days during the study period.
cyclophosphamide 600 mg-fnepirubicin 60 mg nt and fluoro-  or if they had ticked off on the diary card that they were not satisfied
uracil 600 mg n? (CEF) given intravenously every 3 weeks and with the anti-emetic treatment. Patients receiving rescue medication
planned for nine cycles. Patients treated with radiotherapy to thgere also withdrawn. If chemotherapy was changed, e.g. because o

chest wall and axillary lymph nodes received cyclophosphamidgrogressive disease, the patients were also withdrawn.
850 mg m2during that period (usually cycles 2 and 3).

Chemotherapy

Ethical considerations
Design of the stud . - .
g y The study was conducted according to the Helsinki Il Declaration

A randomized, double-blind, placebo-controlled (double-dummy)and was approved by the local Scientific Ethics Committees and
parallel design was used. Patients were randomized in blocks b the Danish Medical Health Authorities. Written informed
ten and stratified for centre and chemotherapy (CMF or CEF).  consent was mandatory.
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Table 2  Off study reasons, cumulative protection rates and conditional protection rates among 218 patients receiving adjuvant chemotherapy and treated with

granisetron or prednisolone plus metopimazine during cycles 1-9

Cycle number

1 2 3 4 5 6 7 8 9 All cycles
Total no. of patients 218 155 118 98 83 68 57 52 49
Granisetron
No. of patients 109 84 71 59 52 41 36 32 30
Failure 17 4 4 4 5 3 1 0 2 40
Not satisfied 8 6 5 3 4 1 2 1 0 30
Other reasons? 0 3 3 0 2 1 1 1 0 11
Cumulative protection rates 0.77 0.68 0.59 0.52 0.43 0.39 0.36 0.35 0.32
Conditional protection rates 0.77 0.88 0.87 0.88 0.83 0.90 0.92 0.97 0.93
Prednisolone plus metopimazine
No. of patients 109 71 47 39 31 27 21 20 19
Failure 34 22 5 7 4 4 1 1 1 79
Not satisfied 3 2 1 1 0 2 0 0 0 9
Other reasons? 1 0 2 0 0 0 0 0 0 3
Cumulative protection rates 0.66 0.44 0.38 0.30 0.26 0.21 0.20 0.19 0.18
Conditional protection rates 0.66 0.66 0.87 0.79 0.87 0.78 0.95 0.95 0.95

aThese included cessation of chemotherapy (four patients), concomitant medication with benzodiazepines or corticosteroids (four patients), or other reasons (six
patients).

Statistical analysis during the daytime, leaving 218 patients evaluable for response in
. . . le 1.
The number of patients to be enrolled in the trial was calculated o(l:”y%fe results below represent these 218 evaluable patients and do
the assumption that CR or M.R on Qay 1 during tl_1e first _cycle Ofnot differ from those obtained in the intention-to-treat analysis of
chemotherapy would be achieved in 60% of patients with pred-II 223 patients
nisolone plus metopimazine, and in 80% of those treated Witﬁ In the graniéetron group 31, and in the prednisolone plus
granisetron. Using a two-sided, 5% level test and a power of 0.8 ri%etopimazine group 32 patie’nts received cyclophosphamide
was estimated that 91 evaluable patients in each treatment arm was . ; . )
required. We therefore decided to include 220 patients alone during the cycles with concomitant radiotherapy.

(ﬁ:e M.ann Whitne -tesL was ulseduto com grel the ﬁumber of Table 2 shows the number of patients ‘at risk’ and the number
patients obta_ining CF%UMR MR and failure onpday 1 (acute) day\évithdrawn at each cycle of chemotherapy. Fourteen patients went

s 1- i ’ ' les 1 i icati

2-5 (delayed) and days 1-5 (overall) in cycle 1. For days 2-5 anJf study during cycles 9 due to concomitant medication

) with nzodiazepin n r roi ne), termination of
days 1-5 the analyses were based on the severity of naus atl benzodiazepines (one) or steroids (one), te ation 0

recorded on the worst day within the period and, for emesis bot| _emotherapy pefore Cy.CIe 9 (four), toxicity, _espeually allergic
skin rashes (six) and incorrect study medication (two). The

on the number of emetic episodes on the worst day in the perig " -
. . 3 . number of cycles evaluable for nausea and vomiting were 514 in
and on the total number of emetic episodes in the period.

. . ) . the granisetron arm, and 384 in the prednisolone plus meto-
Maintenance of emetic control during cycles 1-9 (not failure 9 P P

L ) . ) . _’pimazine arm. A r ion in th f chemother rin
satisfied with the anti-emetic treatment, and no rescue medicatio azine a eductio the dose of chemotherapy during

. . .cycles 2— fi i T% les in th i
was calculated by the Kaplan—Meier method (cumulative emetic cles 2-9 was performed in 50 (9.7%) cycles in the granisetron

. . . roup and 37 (9.6%) cycles in the prednisolone plus metopimazine
control) and compared with the log-rank test. Patients going Ofg oup. Dose reduction was 50% in all but three cycles. All tablets

r
study due to other reasons were regarded as censored. The num\% le used in 460 (89.5%) and in 342 (89.1%) of the courses when

of completed cycles was compared with the log-rank test. Th?eceiving granisetron, or prednisolone plus metopimazine, respec-

maintenance of emetic control was also calculated based on condi- h .
. o . o ly. Patients for ne or mor | ring 32 (6.2% |
tional probabilites (De Wit et al, 1996). The condition was thatglvey atients forgot one or more tablets during 32 (6.2%) cycles

. . . . . .~ “with granisetron and during 32 (8.3%) cycles with prednisolone
failure of anti-emetic treatment did not occur in the previous . . .
cycles plus metopimazine. In 19 (3.7%) and 10 (2.6%) cycles patients
' . . . were unable to take all tablets because of nausea and vomiting.
The number and severity of side-effects were analysed with the 9
Mann-WhitneyU-test. The number of patients with a rash was
compared with Fisher’s exact test. All tests were two-tailed using Efficacy of anti-emetic treatment cycle 1

0 S
5% level of significance. Table 3 shows the response on day 1, days 2-5 and days 1-5.

Granisetron was significantly superior to prednisolone plus
metopimazine on day P (< 0.001) with CR achieved in 75 of the
109 patients (68.8%) compared with 41 of the 109 patients
In all, 223 consecutive patients were included. A total of 11Zeceiving prednisolone plus metopimazine (37.6%).

patients received granisetron, and 111 received prednisolone plusAmong the 218 evaluable patients, six receiving granisetron and
metopimazine. Patient characteristics are shown in Table 1. Fiv®4 prednisolone plus metopimazine were failures on day 1. Of
patients were not eligible because they used benzodiazepin#sese, one (granisetron) and 16 (prednisolone plus metopimazine)

RESULTS
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Table 3 Anti-emetic response cycle 1 in 218 patients treated with granisetron or prednisolone plus metopimazine

No. of patients (%)

Granisetron Prednisolone plus P-value?
metopimazine

Day 1 109 (100.0) 109 (100.0) <0.001
Complete 75 (68.8) 41 (37.6)
Major 18 (16.5) 21 (19.3)
Minor 10 (9.2) 13 (11.9)
Failure 6 (5.5) 34 (31.2)
Days 2-5° 107 (100.0) 93 (100.0) 0.002
Complete 54 (50.5) 65 (69.9)
Major 26 (24.3) 18 (19.4)
Minor 12 (11.2) 9(9.7)
Failure 15 (14.0) 1(1.2)
Days 1-5° 109 (100.0) 109 (100.0) 0.009
Complete 49 (45.0) 35 (32.1)
Major 26 (23.9) 24 (22.0)
Minor 17 (15.6) 16 (14.7)
Failure 17 (15.6) 34 (31.2)

aMann—-Whitney U-test. "Based on the worst day in the period. Results based on the total number of emetic
episodes and the worst day of nausea in the period are similar.

1.00 (69.9%) ¢ = 0.002,Table 3). Focusing on the overall response,
0.90 —&— GRA(n=109) based on the worst day during days 1-5, granisetron was superiol
g 080 ---4&-- PRED + MPZ to prednisolone plus metopimazirfex 0.009).
€ o070 T (n=109)
Z oeo t -y P=0.0019 . i . . )
v 0 ' *—: (log-r ank test) Efficacy of anti-emetic treatments during multiple
E 050 1 F— cycles
i 040 T A---4 The median number of cycles completed with granisetron was five
E 0307 il t (95% confidence interval 4—6) compared with two (95% confi-
A 020 T SR R RN dence interval 2—2) for prednisolone plus metopimazifie= (

0.10 T 0.0019). The anti-emetidfecacy (cumulative emetic control) of
0.00 ™ -I-—4 } } } } L | both treatments decreased from cycle 1 to cycle 9 as shown in
c 1 2 s 4 5 6 7 8 9 Figure 1. The number of evaluable patients starting each new
course of chemotherapy and the number of patients who were fail-
ures, who were not satisfied with the anti-emetic treatment, or who
went df study due to other reasons during the nine chemotherapy
courses, are given ifable 2. Of the 109 patients in each group,
only 28 (25.7%) in the granisetron group compared with 18
(16.5%) in the prednisolone plus metopimazine group completed
all nine courses with less than five emetic episodes on any day anc
were still satisfied with the treatment. Forty patients (36.7%) were
went df study after day 1 and one granisetron patient was withfailures in the granisetron group compared with 79 (72.3%) in
drawn after day 1 as she was not satisfied with the anti-emetitie other group. The number of patients who weffitstudy
treatment. This means that 200 patients were evaluable on dayecause they were not satisfied with the anti-emetic treatment
2-5; 107 in the granisetron group (of which five were failures orwere 30 (27.5%, granisetron) and nine (8.3%, prednisolone plus
day 1) and 93 in the prednisolone plus metopimazine group (ahetopimazine).
which 18 were failures on day 1). In contrast to day 1, meto-
pimazine plus prednisolone was mofféeetive than granisetron
on days 2-5 after chemotheyaPf the patients with CR on day 1,
65.3% treated with granisetron and 85.4% treated with predwith granisetron and prednisolone plus metopimazine the number
nisolone plus metopimazine, also had a CR on days 25 ( of cycles evaluable for anticipatory nausea and vomiting was 466
0.029). Among the patients without CR on day 1, 15.6% giverand 336 respectivel CR on days 1-3 before the next cycle of
granisetron and 57.7% given the combination had CR on days 2-€hemotherapy was observed in 456 cycles (97.9%) with
(P < 0.001). Based on the worst day in the period, CR wagranisetron and 328 cycles (97.6%) with prednisolone plus
observed in 54 of the 107 patients receiving granisetron (50.5%jetopimazine. Data for anticipatory nausea and vomiting were
and in 65 of the 95 patients receiving the combination treatmenhcomplete in three cycles in both regimens.

Cycles of chemother apy

Figure 1 Maintenance of emetic control in patients with breast cancer
treated with granisetron or prednisolone plus metopimazine during nine
cycles of adjuvant chemotherapy. GRA = granisetron, PRED = prednisolone,
MPZ = metopimazine

Anticipatory nausea and vomiting during cycles 1-9

© Cancer Research Campaign 1999 British Journal of Cancer (1999) 80(3/4), 412—418
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Safety Incomplete protection from acute nausea and vomiting is the
. . . most important risk factor for delayed emesis after cisplatin (Roila
"? alll, 533| cyclest W.'th g_ranlsetron anld ills fcyclc;s with pred-et al, 1991; Italian Group for Antiemetic Research, 1994).
nisolone plus metopimazine were evaiuable for adverse even 'owever, in one trial, in-patient status was the only significant
These were generally mild to moderate in severity. Based on the

: risk factor for delayed emesis after moderately emetogenic
worst day during the total number of courses the most frequemlghemotherapy (Kaizer et al, 1994). We observed that a 3-day treat-

reported adverse events in the granisetron group and in the metombm with prednisolone plus metopimazine was superior to a

mazine plus prednisolone group (% of patients) were headache ; . o
N the treatment of delayed emesis in
(40.2% vs 30.6%p = 0.208), dizziness (16.1% vs 16.3%= -9\ dose of granisetron in y 'S 1

o o le 1. Onl i iving the combination failed on days
0.935), constipation (24.1% vs 2.7%ex 0.001), palpitation (1.8% ;{%e eveonn nghpaltgergfr?ﬁ:'\ggg;aﬁems evaluated for delay):ed
vs 10.8%,P = 0.015) and rash (11.6% vs 3.6%= 0.043). Six X

: . . ..emesis were failures on day 1. In the granisetron group, Six
patle_nts; went dotf\fN sttu dyt d due 'ttk? sid der;'e ff(lecrt]s. flourr;r?atgg] W.':%Jatients were failures on day 1, and on days 2-5, 15 patients were
iranlse rtck)]n afn ot_rea: et Wlt g)re ithlsoron(ie ptlszn er?plhadZI nailures. Furthermore, among both patients with CR and patients

mong the four patients lreated with granisetron, one had ag, non-complete response day 1 in the initial cycle the protec-

allergic reaction during the infusion of methptrexate in cycles Qion from delayed nausea and vomiting was significantly superior
and 7, one had a rash and severe dyspnoea in cycle 3 on day 1, on

. . ith prednisolone plus metopimazine.
had a rash and mild dyspnoea n cycle 2 on Qay 2, aqd one ha(xv ur results indicate that the combination of a corticosteroid plus
rash in cycle 3 on day 2. One patient treated with prednisolone plus

. . . a, dopamine Dantagonist is effective in the treatment of delayed
metopimazine went off study due to a rash in cycles 2 and 3, and P D 9 y

due to infl lik i d re headache in t?mesis following moderately emetogenic chemotherapy. This is in
one due to Infiuénza-like symptoms and severe headache In CYCRR ., jance with other studies where low-dose metoclopramide
1 on day 1 and epigastric pain on days 2-5.

plus dexamethasone was more effective than either placebo (Kris
et al, 1989) or dexamethasone alone (Kris et al, 1989; Moreno et
al, 1992), dexamethasone plus prochlorpromazine more effective
DISCUSSION than granisetron (Matsui et al, 1996), and alizapride more effective
This is the first randomized, double-blind study to investigate antithan the 5-HT antagonist ondansetron (Miinstedt et al, 1995) in
emetic efficacy during nine cycles of moderately emetogenicontrolling delayed nausea and vomiting after cisplatin. After
chemotherapy. Granisetron was superior to the combination of predyclophosphamide-based chemotherapy dexamethasone alone is
nisolone plus metopimazine in the treatment of acute nausea agéfective (Koo and Ang, 1996). In trials evaluating the efficacy of
vomiting during the first cycle of chemotherapy. CR on day 1 wasanti-emetic agents during multiple cycles of moderately emeto-
obtained in 68.8% of the patients treated with granisetromgenic chemotherapy (non-cisplatin — Blijham, 1992; Martin et al,
in accordance with the results in other trials investigating &992; Soukop et al, 1992; Italian Group for Antiemetic Research,
5-hydroxytryptaming (5-HT,) antagonist (Bonneterre et al, 1990; 199%:; Silva et al, 1996; non-cisplatin and cisplatin < 50 mg-m
Kaasa et al, 1990; Marty, 1990; Jones et al, 1991; Marschner et die Wet et al, 1993; Kaizer et al, 1994) several diversities in patient
1991; Warr et al, 1991, Italian Group for Antimetic Research,i)995 population (Blijham, 1992; Martin et al, 1992; Soukop et al, 1992;
When the trial was initiated granisetron was available inde Wet et al, 1993; Kaizer et al, 1994; Italian Group for Antiemetic
Denmark for intravenous use only. It has now been shown that Research, 1995 Silva et al, 1996), trial methodology (Blijham,
single oral dose of 2 mg granisetron is as effective as intravenod®92; Martin et al, 1992; Soukop et al, 1992; de Wet et al, 1993;
treatment with a serotonin antagonist (Perez et al, 1998). Kaizer et al, 1994, Italian Group for Antiemetic Research, 4995
The efficacy of a corticosteroid plus a dopamineabtagonist  Silva et al, 1996), or statistical analyses complicate the interpreta-
in the prophylaxis of emesis from moderately emetogenidion of results. Some authors include all patients in the evaluation
chemotherapy has been verified in several trials. In comparisoof anti-emetic effect during multiple cycles (Martin et al, 1992;
with a 5-HT, antagonist, such a combination equalled (Levitt et al.Soukop et al, 1992; Italian Group for Antiemetic Research, ;995
1993) or was inferior (Marty, 1990; Warr et al, 1991) to the 5-HT Silva et al, 1996), whereas others include only patients with ‘good’
antagonist. On the other hand, when the dose of the corticostercighti-emetic response during the first cycle of chemotherapy (de
was increased and the dose divided, the steroid was as effective\iiet et al, 1993; Kaizer et al, 1994) or only those who requested the
a 5-HT, antagonist (Marschner et al, 1991; Italian Group forsame anti-emetic treatment in the following cycles (Blijham,
Antiemetic Research, 198b Only a few investigators have 1992). It has been stated that the Kaplan—Meier method should be
addressed the importance of dose and schedule of steroids (Chiased for the calculation of the overall protection during multiple
et al, 1987; Coleman et al, 1991; Gez et al, 1992; Havsteen amngcles (De Wit et al, 1996). If calculations are based on conditional
Kjeer, 1996) and the optimum dose and schedule is still unknowmrobabilities of protection, only patients with protection in
The comparative data, however, suggest that the efficacy qfrevious cycles are included leading to an overestimation of the
steroids is optimized by divided doses. sustainment of protection (De Wit et al, 1996). Using the
Delayed emesis, initially observed after cisplatin, also occur&aplan—Meier method we found that the efficacy of both treat-
after moderately emetogenic chemotherapy. Patients receiving noments decreased during multiple cycles, but with the method of
cisplatin chemotherapy are, however, not always treated for delayegnditional probabilities the efficacy increased (Table 2). Some
emesis (Marty, 1990; Italian Group for Antiemetic Research, 995 trials have reported sustained efficacy of anti-emetic treatment
Silva et al, 1996), as relatively good anti-emetic control is possibléluring multiple cycles of moderately emetogenic chemotherapy
during the days following chemotherapy without anti-emetic treat{Blijham, 1992; de Wet et al, 1993; Kaizer et al, 1994; Italian
ment. Therefore, and because in Denmark granisetron was availalgizoup for Antiemetic Research, 1995ilva et al, 1996), but in
for intravenous treatment only when the study was initiatedthree of these trials the investigators used the method of condi-
granisetron was given as a single intravenous dose. tional probabilities for the calculation (Blijham, 1992; de Wet et al,
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1993; Kaizer et al, 1994). In two of the studies the number oBlijham HG (1992) Does granisetron remain effective over multiple cy&les?
patients still at risk decreased to less than 10% in cycles 8 and 10 C‘t’”c”isé;f””fszé Vet R Farieot b Puade-Laurine E. Soieimann M

. - ) . onneterre J, Chevallier B, Metz R, Fargeot P, Pujade-Laurine E, Spielmann M,
reSpeCtIV?Iy (Blijham, 1992; ‘?'e Wet et al, 1993.) a“q in the other Tubiana-Hulin M, Paes D and Bons J (1990) A randomized double-blind
three (Kaizer et al, 1994, Italian Group for Antiemetic Research,  comparison of ondansetron and metoclopramide in the prophylaxis of emesis
1995;; Silva et al, 1996) the efficacy was only evaluated during  induced by cyclophosphamide, fluorouracil, and doxorubicin or epirubicin
the first three cycles. The trials reporting decreasing efficacy of  chemotherapyl Clin Oncol 8: 1063-1069

anti-emetic treatment during multiple cycles evaluated the efficacymPora E: Simoni C and Rosso R (1994) Tropisetron verso ondansetron nefla
preventione e controllo dellémesi in pazienti sottoposte a chemioterapia con

during six cycl.es of chemotherapy (Martin et a!, 1992; Soukop et FAC/FEC per carcinoma mammario metastatico o opelait@rva Med 85:

al, 1992). As in our study, only women were included. Females 25-31

are at higher risk of developing nausea and vomiting aftefersosimo RJ and Karp DD (1986) Adrenal corticosteroids as antiemetics during
chemotherapy than men (Tonato et al, 1991). The differences in _cancer chemotherapiharmacotherapy 6: 118-127

. .. . . hiara S, Campora E, Lionetto R, Bruzzi P and Rosso R (1987) Methylprednisolone
study design and statistical methods may explain the dlf'feren% for the control of CMF-induced emesibn J Clin Oncol 10: 264—-267

results when evaluating anti-emetic efficacy during multiplecjavel M, Soukop M and Greenstreet YLA (1993) Improved control of emesis and
cycles. To detect a decrease in efficacy of anti-emetic efficacy, quality of life with ondansetron in breast cang@rcology 50: 180-183
three cycles may be too few. The reason for this decrease of efffoleman RE, Twelves CJ, O'Reilly SM, Rubens RD, Richards MA and Harper PG

- . . (1991) Influence of dexamethasone dose on the control of chemotherapy-
cacy during multiple cycles is unknown. Andrews et al have induced nausea and vomitingur J Cancer 27: 10621063

demonstrated, in ferrets treated with radiotherapy, ‘plasticity ande wet m, Falkson G and Rapoport L (1993) Repeated use of granisetron in patients
modulation’ of the emetic pathway following vagotomy (Andrews receiving cytostatic agentSancer 71: 4043-4049
and Davis, 1993) and the decrease in anti-emetic efficacy duringe Wit R, Schmitz PIM, Verweij J, De Boer-Dennart M, De Mulder PHM, Planting

multiple cycles might be explained by this ‘plasticity’ or reorgani- ~ AST. Van Der Burg MEL and Stoter G (1996) Analysis of cumultative
. . N probabilities shows that the efficacy of 5-HT3 antagonist prophylaxis is not
zation in the emetic pathway.

. maintainedJ Clin Oncol 14: 644—651
Both treatments were generally well-tolerated. As in othefzary Breast Cancer Trialists’ Collaborative Group (1992) Systemic treatment of
studies, constipation was more frequently reported with early breast cancer by hormonal, cytotoxic, or immune thetapyer 339:
granisetron. In previous trials, rash has rarely been reported with 71-85 _ _
granisetron (Adams and Valley, 1995). However, in this study 139fPba V: Cannata G, Testa A, Curto G, Valenza R, Cipolla C, Latteri MA and
. . . . . Gebbia N (1994) Ondansetron versus granisetron in the prevention of
of.patlents treated with granisetron reported rash. _It is poss@le t_hat chemotherapy-induced nausea and vomitiigucer 74: 1945-1952
this was caused by granisetron or by concomitant medicatiogez E, Strauss N, Vitzhaki N, Cass Y and Edelmann DZ (1992) Methylprednisolone
including chemotherapy. Many trials have only followed the as antiemetic treatment in breast-cancer patients receiving cyclophosphamide,
patients on day 1 during the initial cycle. Except for two patients in methotrexate,_ and 5-flgorouraC|I: a prospective, crossover, randomized blind
. . . study comparing two different dose schedul&sicer Chemother Pharmacol
our trial, rash was not reported during cycle 1, but during cycle 2 550",
or the following cycles. With observation of patients for more tharyaysteen H and Kjzer M (1996) Antiemetic treatment with two different doses of
one day and after cycle 1, rash may be reported more frequently.  methylprednisolone in breast cancer patients: a double-blind randomized cross-
The efﬂcacy of grarnsetron and of prednlsolone plus met0p|_ over study with evaluation of efficacy parametevsi-Cancer Drugs 7:
; : : ; 535-542
mazine declined .durmg nine CyCles of %MF/CEF C:]emOthgrap%errstedtJ, Sigsgaard T, Boesgaard M, Jensen TP and Dombernowsky P (1993)
and aﬁ?r completlon_ of Cy_CIe 9 O_nly 25.7% and 16_'5 % of patients, Ondansetron plus metopimazine compared with ondansetron alone in patients
respectively, were still at risk. This clearly emphasizes the need for receiving moderately emetogenic chemotherapsug! J Med 328:
improvement of anti-emetic efficacy. A combination of both a 5- 1076-1080
HT3 antagonist, a steroid and a dopaminpd'r)tagonist might Herrs.ted.t\], Sigsgaard T, Angelp HR, Kampmann JP and Hansen M (1997) Dose-
further improve the control of nausea and vomiting induced b finding study of oral metopimazin§upport Care Cancer 5: 38-43
p . oo g X ¥brahim EM, Al-Idrissi HY, lIbrahim A, Absood G, Al-Dossary E, Al-Jammaa A,
moderately emetogenic chemotherapy. This is supported by inves-  althan S and Eliopoulos A (1986) Antiemetic efficacy of high-dose
tigations showing that the efficacy of a 5-H@ntagonist is dexamethasone: Randomized, double-blind, crossover study with high-dose
improved by addition of a steroid (|ta|ian Group for Antiemetic metoclopramide in patients receiving cancer chemothekapy. Cancer Clin

. . Oncol 22: 283288
Research, 198) and metopimazine (Herrstedt et al, 1993). Fumrelsrael L and Rodary C (1978) Treatment of nausea and vomiting related to anti-

trials investigating the efflcacy of a 5-I§|5ntagon|st in combina- cancerous multiple combination chemotherapy: results of two controlled

tion with either a steroid or a dopaming &ntagonist or both studiesJ Int Med Res 6: 235—240

during multiple cycles of chemotherapy are warranted. Italian Group for Antiemetic Research (1994) Cisplatin-induced delayed emesis:
pattern and prognostic factors during three subsequent cygle®ncol 5:
585-589
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