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A Randomised Double Blind Crossover Study of 
Domperidone and Prochlorperazine Suppositories 

for Controlling Emesis in Outpatients Receiving 
Chemotherapy 

I.N. Olver, C.R. Laidlaw, J.P. Matthews, J.F. Bishop, A.-M. Hayes, M. Wolf 
and G.C. Toner 

Patients receiving outpatient chemotherapy, without cisplatin, were randomised to receive four doses of either 
domperidone 60 mg or prochlorperazine 25 mg suppositories every 4 h, starting 30 min before the chemotherapy. 
They were crossed over for the next chemotherapy cycle. To enable analysis of 100 patients who had received 
identical chemotherapy in each course, 136 patients were randomised. Patients experienced a higher grade of 
nausea on domperidone (P = 0.05). Only 18% of patients vomited on domperidone and 14% on prochlorperazine, 
but the number of vomits was higher on domperidone (P = 0.003) and the duration was significantly increased 
(P = 0.02). Patients experienced significantly more diarrhoea on domperidone (P < O.OOOl), although it was 
predominantly mild. Patients were significantly more sedated on prochlorperazine on the second course 
(P = 0.006), but not on the first course (P = 0.9). More patients preferred their second course (P < O.OOOl), and 
were significantly less anxious (P = 0.0002). Patients reported tolerating their treatment similarly for both 
antiemetics, but more patients preferred prochlorperazine (P = 0.003), mainly due to reductions in nausea and 
vomiting and other side-effects, particularly diarrhoea. 
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INTRODUCTION 
CYTOTOXIC DRUGS causing severe emesis, such as cisplatinum or 
dacarbazine, are often given with intravenous antiemetics and 
the patients treated as inpatients. Other cytotoxics, usually 
associated with less emesis, can be delivered to outpatients, and 
the nausea and vomiting controlled with oral or per rectal 
antiemetics [ 11. 

Domperidone is a dopamine agonist related to the butyro- 
phenones, with antiemetic properties similar to those of metoclo- 
pramide. Unlike metoclopramide, however, it does not readily 
cross the blood-brain barrier and seldom causes extrapyramidal 
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side-effects [2]. Intravenous domperidone was effective, particu- 
larly with cytotoxic regimens of moderate emetogenicity which 
did not contain cisplatinum [3, 41. However, serious side-effects 
including cardiotoxicity caused the intravenous formulation to 
be withdrawn [5-71. 

Antiemetic suppositories are useful for the control of vomiting 
in outpatients following cytotoxic chemotherapy when there 
may be difficulty absorbing oral medication. Peak plasma levels 
of domperidone are reached 14 h after per rectal administration 
[S] . Small studies have demonstrated the efficacy of domperidone 
suppositories when used with moderately emetogenic chemo- 
therapy [!%I I]. 

The aim of the current study was to compare our practice of 
using prochlorperazine suppositories for outpatients receiving 
moderately emetogenic chemotherapy with the use of domperi- 
done suppositories in a prospective randomised double blind 
crossover study. 

PATIENTS AND METHODS 
Patients with histologically documented malignancy who were 

receiving outpatient chemotherapy containing drugs or combi- 
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nations likely to cause mild to moderate nausea and vomiting, 
e.g. cyclophosphamide, doxorubicin, carboplatin, methotrexate 
and etoposide, were eligible for this study. Patients must have 
had a performance status of ECOG O-2 and no serious concomi- 
tant medical illnesses. Women who were pregnant or lactating 
were excluded, and patients who had received phenothiazines or 
domperidone within 24 h of the study, or had experienced 
previous adverse reactions to domperidone or phenothiazines 
were excluded. The protocol was approved by the Ethics Com- 
mittee at the Peter MacCallum Cancer Institute, and each patient 
gave written informed consent before entering the study. 

The study was a randomised double blind crossover study 
conducted over two consecutive courses of chemotherapy with 
the patients acting as their own controls. 

Domperidone suppositories were supplied by Janssen-Cilag 
Pty. Ltd. (NSW, Australia) and administered at a dose of 60 mg 
per rectum every 4 h for four doses starting 30 min prior to 
chemotherapy. Prochlorperazine suppositories, 25 mg, were 
given following the same dosing schedule. 

Patients were asked to complete a questionnaire at 24 h and 
to mail it back to the data managers. Patients assessed the 
severity and duration of pre- and post-treatment nausea and 
vomiting, and recorded any toxicities, but specifically sedation, 
restlessness, muscle spasms, dry mouth, diarrhoea, rash and 
headache. 

Patients who experienced any nausea in the 24 h after receiv- 
ing chemotherapy were asked to grade the severity as mild, 
moderate, severe or very severe, and indicate how soon after 
chemotherapy it started: less than 1 h, l-2 h, 3-5 h, 6-10 h or 
11 or more h, and how long it lasted: less than 1 h, 1-2 h, 3-5 h, 
6-10 h, 11 or more h. The same categories were used for the 
severity, time of onset and duration of vomiting. Patients also 
indicated whether they vomited (or dry retched) 1-2, 3-5,610 
or 11 or more times. Sedation, diarrhoea, restlessness and 
tolerance were graded on S-point categorical scales by the 
patient. 

It was planned to accrue patients until 100 eligible, fully 
evaluable patients (i.e. those who had received identical chemo- 
therapy doses in both study courses) had been entered. Based on 
estimates of within-patient variances from a previous crossover 
study, this would enable a difference of 14% in the rate of 
complete protection from nausea and vomiting to be detected 
with a power of 0.8 when tested at a significance level of point 
0.05 using a two-tailed test of significance, assuming an average 
complete protection rate of 25%. Although higher complete 
protection rates of up to 50% were anticipated for this study, it 
was not expected that the higher rates would seriously affect the 
power calculations. At worst, if the complete protection rates in 
courses 1 and 2 were independent (no correlation within patients) 
and the average complete protection rate was 50%, then an 
absolute difference of 2 1% from 40 to say 60% would be detected 
with a power of 0.8 when tested at a significance level of 0.05. 

Three comparisons between domperidone and prochlorperaz- 
ine were made based on all patients who received course 1 (134 
patients), all patients who completed the crossover (119 patients) 
and patients who received equal chemotherapy in both courses 
(100 patients). Results for the last comparison are representative 
and are presented, being the most valid. Three significance tests 
were performed for each outcome variable: one to test for the 
significance of any carry-over effect, one comparing the results 
of courses 1 and 2 to test for a period effect, and finally, a test for 
the differences in treatment effect between domperidone and 

prochlorperazine using standard non-parametric tests for the 
analysis of crossover studies [ 12, 131. 

Graded data were placed by scores of l-5 or l-6 depending on 
the number of prerecorded categories. For each graded variable, 
a carry-over test was performed by comparing the sum of 
scores for courses 1 and 2 for patients randomised to receive 
prochlorperazine first with those for patients randomised to 
receive domperidone first using the Wilcoxon rank sum test. 
Period effects were tested by subtracting the score obtained 
on the prochlorperazine course from that obtained on the 
domperidone course, and comparing the resulting differences 
between patients randomised to receive prochlorperazine first 
with those for patients randomised to receive domperidone first. 
Likewise, treatment effects were tested by subtracting the score 
obtained in course 2 from the score obtained in course 1, and 
comparing these differences for patients in the two randomis- 
ation arms. Thus, treatment comparisons were valid even if 
period effects were present and vice versa. Prescott’s test was 
used to compare course preferences and complete protection 
rates. Two-tailed significance levels have been reported through- 
out. 

RESULTS 
A total of 136 patients were entered into the trial before the 

target of 100 patients receiving identical chemotherapy for each 
course was reached. Fifty-eight per cent of these patients 
received chemotherapy regimens containing prednisolone 
(Table 1). One patient in each arm withdrew before commencing 
treatment, 9 did not receive the planned chemotherapy and 6 

Table 1. Patients’ characteristics 

All patients Equal 
chemotherapy 

Patient number 

Median age, years (range) 

Sex 

Male 

Female 

Prior chemotherapy 

Yes 

No 

Chemotherapy regimens 

CMFP 

CMF 

A 

CA 

CTP 

CBDCA 

CVP 

N 

CAVP 

AV 

CBDCA/E 

EPI 

CNVP 

MINIMMC 

CFP 

136 100 

47 (28-74) 47 (28-74) 

10 8 

126 92 

39 27 

97 73 

72 50 

34 27 

10 8 

3 3 

3 2 

2 1 
2 2 

2 1 

2 2 

1 0 

1 1 

1 0 

1 1 

1 1 

1 1 

C, cyclophosphamide; M, methotrexate; F, 5-fluorouracil; P, predniso- 

lone; A, doxorubicin; E, etoposide; T, teniposide; CBDCA, carhoplatin; 
V, vincristine; N, mitozantrone; EPI, epirubicin; MMC, mitomycin. 
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did not receive the planned antiemetic. Patient compliance in 
administering the antiemetics as outpatients was satisfactory. In 
course 1,82% who received domperidone lirst and 85% who had 
prochlorperazine first administered all doses as planned. With 
course 2, 73% who received domperidone first and 69% who 
received prochlorperazine tirst administered all doses as plann- 
ed. 

Of the 119 patients who completed two courses of chemo- 
therapy, 19 had dose modifications in the chemotherapy given. 
Treatment comparisons are presented for the remaining 100 
patients who received identical chemotherapy doses in both 
courses. 

There were no differences in pretreatment nausea, vomiting 
or anxiety prior to the first course, which demonstrates that for 
these parameters the arms were balanced after randomisation. 
There was, however, more pretreatment anxiety in patients 
receiving their first ever chemotherapy as compared to those 
who had had prior chemotherapy. Differences in the efficacy of 
the antiemetics given in course 1 could give rise to differences in 
pretreatment toxicities in course 2, with patients who had 
experienced nausea and vomiting in course 1 more likely to have 
pretreatment nausea, vomiting and/or anxiety. No differences 
between the arms were seen in these pretreatment parameters in 
the second course. 

Forty per cent of patients did not have any nausea on either 
arm, 18% had nausea on domperidone but not on prochlorperaz- 
ine, 11% had nausea on prochlorperazine but not on domperi- 
done, and 3 1% had nausea on both. Overall, patients experienced 
either more nausea or more severe nausea on domperidone 
(P = 0.05), but the duration was similar on both arms (Z’ = 0.4; 
Table 2). When the comparisons were restricted to the 31% of 
patients who had nausea on both arms, there were no significant 
differences between the severity (P = 0.2) or duration 
(P = 0.6). Eighty per cent of patients vomited on neither arm, 
6% vomited on domperidone but not prochlorpcrazine, 2% 
vomited on prochlorperazine but not domperidone and 12% 
vomited on both. Overall, there were significantly more vomiting 
episodes on domperidone (P = O-003), and the duration was 
significantly increased (P = 0.02; Table 3). When the compari- 
sons were restricted to the 12% of patients who vomited on both 
arms, there were still significantly more episodes on domperi- 
done (P = 0.009) and the duration was increased (P = 0.06). 
Complete protection from nausea and vomiting was achieved on 
both courses for 38% of patients, on domperidone but not on 
prochlorperazine for 12% of patients, on prochlorperazine but 
not on domperidone for 19% of patients, and on neither for 30% 
of patients (P = 0.2). The overall complete protection rate was 

Table 2. Seyerity and duration of nausea 

None 
Mild 
Moderate 
Severe 
Very severe 

Severity Duration 

Dom I+0 Dom Pro 
% % % % 

52 59 None 52 58 
26 25 cl h 8 10 
11 10 l-2 h 8 5 
10 5 3-5h 11 8 
1 1 6-10 h 5 5 

ll+ h 16 14 

Dom, domperidone; Pro, prochlorperazine. 

Table 3. Sevm’ty and duration of vomiting 

Number of vomits Duration 

Dom Pro Dom Pro 
% % % % 

None 82 86 None 82 86 
1-2 4 5 <l h 5 5 
3-5 4 4 l-2 h 0 0 
6-10 1 2 3-5 h 2 2 
11+ 9 3 6-10h 2 2 

ll+ h 9 5 

Dom, domperidone; Pro, prochlorperazine. 

Table 4. Diarrhoea 

Severity 
Domperidone 

% 
Prochlorperazine 

% 

None 34 71 
Mild 55 24 
Moderate 9 5 
Severe 1 0 
Very severe 1 0 

51% for domperidone courses and 58% for prochlorperazine 
courses. 

Patients experienced more diarrhoea on domperidone than 
prochlorperazine (P < 0.0001) although it was predominantly 
mild (Table 4). There were no significant differences between 
the two antiemetics in the incidence of anxiety, restlessness, 
muscle spasms, dry mouth, skin rash or headaches. Patients 
appeared to experience more severe sedation on prochlorperaz- 
ine than on domperidone (P = 0.04) based on the crossover 
analysis, but there was evidence of a significant carry-over 
effect for this parameter (P = 0.04). There was no significant 
difference between the antiemetics in the first course, but 
patients receiving prochlorperazine in the second course experi- 
enced more sedation than those receiving domperidone in the 
second course (P = 0.006). Patients randomised to domperi- 
done first experienced more sedation on prochlorperazine in 
their second course than they experienced with domperidone in 
their lirst course (P = 0.01, Wilcoxon’s signed ranks test), but 
patients randomised to prochlorperazine first had no difference 
in their sedation for the two courses (P = 0.6; Table 5). 

There was no difference between the arms in the patients’ 

Table 5. Sedation 

Course 1 Course 2 

Dom Pro Dom Pro 
Severity % % % % 

None 22 36 33 15 
Mild 52 24 38 35 
Moderate 20 24 16 23 
Severe 7 16 10 22 
Very severe 0 0 2 10 

Dom, domperidone; Pro, prochlorperazine. 

Total 

Dom Pro 
% % 

26 27’ 
48 29 
16 22 
9 18 
1 3 
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overall tolerance of their therapy, an assessment which reflects 
the balance between efficacy and toxicity. Significantly more 
patients, however, preferred prochlorperazine over domperi- 
done (44 versus 22%, P = 0.003, with 34% having no 
preference). Significantly more patients preferred the second 
course to the first course (P < O.OOOl), and were less anxious 
(P = 0.0002) and experienced fewer headaches (P = 0.05) in 
the second course. 

DISCUSSION 
This antiemetic study is the first to directly compare prochlor- 

perazine to domperidone suppositories for the outpatient control 
of emesis after non-cisplatinum-containing chemotherapy. The 
patient preference was ascribed predominantly to the reduction 
in nausea and vomiting on the prochlorperazine arm but the 
lower incidence of side-effects, particularly diarrhoea was also 
cited. Both antiemetics used as single agents in this patient 
population achieved good complete control of emesis. If the 
comparison between the antiemetics was restricted to the pati- 
ents who vomited or had nausea on both arms, there were 
still significant!y more vomiting episodes on domperidone as 
compared to prochlorperazine, but there was no difference in 
the severity nor duration of the nausea. It must be stressed that 
the outpatient chemotherapy regimens were only of moderate 
emetic potential. In addition, 58% of them contained predniso- 
lone, which may add to the efficacy of both antiemetic drugs, 
although this does not affect the comparison between them. 

Patient compliance was similar in administering each antiem- 
etic, however, with the significantly greater problem of diarrhoea 
with domperidone suppositories, there is a question as to 
whether all doses of domperidone were adequately absorbed. 

The patients were specifically asked about the known side- 
effects of the antiemetics, that is, sedation, diarrhoea, restless- 
ness, dry mouth, rash, headache, and were asked to grade the 
first three. They were then asked to describe other side-effects. 

The incidence of the side-effects subject to specific questions 
may, therefore, be reported as higher than other side-effects 
which is most important. As an example, there is a high incidence 
of sedation reported but very few cases were severe or very 
severe. 

This study illustrates the care which must be taken in the 
analysis of crossover studies. There were period effects, as 
demonstrated by the heightened anxiety of patients having their 
initial course of therapy, particularly if they were chemotherapy 
naive, and carry-over effects were found in the analysis of 
sedation. In antiemetic studies, the carry-over effects are usually 
not physical because of the time interval between treatments, 
but may be psychological based on the patients’ experience in 
the first period. This is best illustrated by the phenomenon of 
anticipatory nausea and vomiting [ 141. The appropriate methods 
of analysis of crossover data must be used to ensure that any 

differences between courses do not invalidate the treatment 
comparisons [ 131. 

In conclusion, prochlorperazine suppositories are well toler- 
ated for use as outpatient antiemetics for moderately emetogenic 
chemotherapy, and are more effective and less toxic than dom- 
peridone suppositories. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Olver IN, Simon RM, Aisner J. Antiemetic studies: a methodolog- 
ical discussion. Cancer Treat Rep 1986,70,555-563. 
Broaden RN. Carmine AA. Heel RC, Soeinht TM. Averv GS. 
Do&eridonLa review of i;s pharmacolo&&i activity, pharkaco- 
kinetics and therapeutic efficacy in the symptomatic treatment of 
chronic dyspepsia and as an antiemetic. Dnrgs 1982,24,260-400. 
Emanuel MB, Batchelor DH, Marr W. Cytotoxic-induced nausea 
and vomiting and domperidone therapy. Clin Res Ra, 1983, 3, 
49-56. 
Basurto C, Roila F, Bracarda S, Tonata M, Ballatori E, Del Favero 
A. A double-blind trial comparing antiemetic efficacy and toxicity 
of metoclopramide versus methylprednisolone versus domperidone 
in patients receiving doxorubicin chemotherapy alone or in combi- 
nation with other antiblastic agents. Am 7 Clin Oncol 1988, 11, 
594-596. 
Tonato M, Roila F, Del Favero A, Tognoni G, Franzosi MG, 
Pampallona S. A pilot study of high-dose domperidone as an 
antiemetic in patients treated with cisplatin. EurJ Cancer Clin Oncol 
1985,21,807-810. 
Cameron HA, Reyntjens AJ, Lake-Bakaar G. Cardiac arrest after 
treatment with intravenous domperidone (letter). Br Med 3 (Clin 
Res) 1985,290,160. 
Osborne RJ, Slevin ML, Hunter RW, Hamer J. Cardiac arrythmias 
during cytotoxic chemotherapy: role of domperidone. Human Tox- 
icol1985,4,617-626. 
Heykants J, Hendriks R, Meuldermans W, Michiels M, Scheygrond 
H, Reyntgens H. On the pharmacokinetics of domperidone in 
animals and man IV-the pharmacokinetics of intravenous domper- 
idone and its bioavailability in man following intramuscular, oral 
and rectal administration. Eur 3 Drug Metab P’kawnacokinet 198 1, 
6,61-70. 
Aapro M, Pemegger T, Plancherel C, Steiner N, Brignoli R. 
Domperidone suppositories and oral dexamethasone control low- 
dose cisplatin induced emesis: a double-blinded study. ProcAm Sot 
Clin Onto1 1988,7, All 16. 
Urabe A, Saito T, Takaku F. Effects of domperidone suppository 
against adverse reactions in digestive organs induced by cancer 
chemotherapy. Gun To Kagaku Ryoko 1984,11,2738-2741. 
Usui N, Ogawa M, Ingaki J, et al. Clinical effect of domperidone 
suppository on nausea and vomiting by cancer chemotherapy. Gun 
To Kagaka-Ryoko 1984,11,2272-2223. 
Koch GG. The use of non-parametric methods in the statistical 
analysis of the two-period change-over design. Biomenics 1972,28, 
577-584. 
Jones B, Kenward MG. Design and Analysis of Cross-o~er Trials. 
Monographs on Sratistics and Applied Probability 34. New York, 
Chapman and Hall, 1989. 
Moher D, Arthur AZ, Peter JL. Anticipatory nausea and or 
vomiting. Cancer Treat Rev 1984,11,257-264. 

Acknowledgement-This study was funded by a grant from Janssen 
Cilag Pty Ltd, N.S.W. Australia. 


