COMPARISON OF DROPERIDOL, HALOPERIDOL AND PROCHLORPERAZINE AS
POSTOPERATIVE ANTI-EMETICS
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PROCHLORPERAZINE (Compazine) has been used
for many years as a post-operative anti-emetic.
Recent reports have shown that the butyrophe-
nones, droperidel and haloperidol, also have
anti-emetic properties.'~5 This study was under-
taken to compare the effectiveness of droperidol,
haloperidol and prochlorperazine with a placebo,
normal saline, as post-operative anti-emetics in
patients who began to vomit in the recovery room
early after operation.

METHODS

This investigation was approved by the Uni-
versity of Utah Hospital Human Experimenta-
tion Committee. Sixty-five post-operative pa-
tients, who had previously given informed writ-
ten consent for inclusion in the study and who had
one or mare episodes of vomiting in the recovery
room, were the experimental subjects.

All patients received pentobarbitone (50~
100 mg) or diazepam (5-10mg), atropine (0.2—
0.5 mg) and meperidine (50~ 100 mg) or morphine
(5~ 10 mg), intramuscularly for premedication 90
minutes before arrival in the operating room.
Anaesthesia was induced with sodium thiopen-
tone 4 mg-kg™' intravenously and the trachea
was intubated after paralysis with intravenous
succinylcholine 1.5 mg-kg™'. Anaesthesia was
maintained with halothane (0.5-2.0 per cent) or
enflurane (1-3 per cent) and nitrous oxide (60 per
cent) in oxygen. Paralysis was maintained with
increments of pancuronium 1-3 mg intraven-
ously for general surgical, gynaecological, or or-
thopedic operations. Patients included in the
study were those who vomited one or more times
in the recovery room. Immediately after the
vomiting episode, the experimental subjects were
given a two milliliter intramuscular injection of
the contents of an unlabeled, numbered vial. The
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contents of the vial were either haloperidol 2 mg,
droperidol 5 mg, prochlorperazine 10 mg or nor-
mal saline 2ml.

Efficacy of treatment was evaluated by one of
two individuals, who were unaware of the medi-
cation administered, at the end of the following
intervals: 0-30 rminutes, 30 minutes—1 hour, 1-2
hours, 2-3 hours, 3-4 hours, and 4-24 hours after
drug administration. Response was evaluated ac-
cording to the following schema: 0 = no nausea or
vomiting (marked improvement) during the
interval; 1 = one or more episodes of nausea and
up to two episodes of vomiting (mild improve-
ment) during the interval; 3 = nausea and more
than two episodes of vomiting (no improvement)
during the interval. Mean scores for each of the
four groups were recorded and statistical analysis
made utilizing the chi-square test.

RESULTS

Premedication, anaesthetic technique, mean
weight and age of the patients and mean duration
of operation were similar in the four groups.
Haloperidol, droperidol and prochlorperazine all
demonstrated significant anti-emetic activity at
some time during the study when compared with
saline (Tables I and I1). The most striking differ-
ences between the drugs were-in the onset of
action and duration of anti-emetic activity.
Haloperidol demonstrated extremely rapid and
very potent effectiveness during the first 0-30
minutes after treatment. This activity then de-
cayed over the following four hours. In contrast,
the anti-emetic action of droperidol and pro-
chlorperazine only became significant during the
second study interval (30-60 minutes after treat-
ment). Indeed droperidol was the slowest of the
three drugs, reaching its peak effectiveness three
to four hours after administration. The onset of
action and duration of effectiveness of prochlor-
perazine appeared to be between the other two
anti-emetics studied, with onset after one-half
hour and duration up to four hours. Droperidol
was the only drug showing evidence of prolonged
anti-emetic action during the 4 1o 24 hour interval
after administration.
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TABLE I
EMESIS SCORE FOLLOWING ANTI"EMETIC ADMINISTRATION IN 65 POSTOPERATIVE PATIENTS {(MEAN + SD)

0-0.5 hr 0.5-1 hr 1-2 hr 2-3 hr 34 hr 4-24 hr
Droperidol .83 .67 .50 .33t 173 .73%
+.22 +.31 +.32 +.17 +.08 +.29
Haloperidol .07¢ .40% .33 .40¢ .52% 1.3
+.02 +.09 +.08 +.10 +.17 +.41
Prochlorperazine .93 .20t 201 .47% .40% 1.25
+.21 +.09 + .08 + .15 +.14 +.39
Saline 1.15 1.25 1.25 1.05 .80 1.55
+1.01 +1.12 +1.12 +1.23 +1.12 +1.30
*P < 0.05.
1P < 0.01,

1P < 0.005 using Chi Square Test when compared to Saline.

TABLE 1T
INCIDENCE OF VOMITING FOLLOWING ANTI-EMETIC ADMINISTRATION IN 65 POSTOPERATIVE PATIENTS (Per cent)

0-0.5 hr 0.5-1 hr 1-2 hr 2-3 hr 34 hr 4-24 hr
Droperidol 50 50 33t 33+ 17t 13t
Haloperidol 7t 203 13t 20t 37 67
Prochlorperazine 47 )4 131 20t 131 50
Saline 70 70 70 55 50 64
*P < 0.05.
1P < 0.01.

1P < 0.005 using Chi Square Test when compared to Saline.

Discussion

These data demonstrate that onset of the anti-
emetic action of haloperidol is rapid and marked
{within one-half hour) but its duration is short at
this dosage. Prochlorperazine is slower in onset
(0.5-1 hour period), effective for four hours, and
then decays. Prochlorperazine is not an effective
anti-emetic for the 4-24-hour period after initial
emesis. Droperidol has the slowest onset of ac-
tion but has a more prolonged duration of effec-
tiveness than any of the other drugs tested.

Vomiting is a complicated reflex mediated
by the vomiting center and influenced by the
chemoreceptor trigger zone, both of which are in
the medulia.® The butyrophenones (haloperidol
and droperidol) are thought to exert their anti-
emetic actions by blocking chemoreceptor trigger
zone excitation.? Prochlorperazine (a phenothia-
zine) is thought to act similarly.® Both the butyro-
phenones and phenothiazine may also inhibit ex-
citation of the vomiting center directly 58

The mechanism(s) responsible for the different
onset of action and duration of anti-emetic activ-
ity of the three compounds evaluated in this study

is unknown but may be related to differences in
diffusion to the chemoreceptor trigger zone or
vomiting center, retention of the compounds in
these areas, metabolism, or excretion. A careful
comparison of the diffusability into and retention
within brain tissue, metabolism, and excretion of
the three compounds has not been accomplished.
However, there is evidence that while both
haloperidol and droperidol are rapidly metabo-
lized, after intravenous or intramuscular admin-
istration, the serum half-life of the former com-
pound is significantly longer than that of the lat-
ter.®1® Work by Soudijn, Van Wijngaarden and
Allewijn with an array of radioactively tagged
neuroleptic compounds of the butyrophenone
type demonstrate that excretion of droperidol is
greater than that of haloperidol during the first 24
hours following subcutaneous administration.!
The same authors have data which indicate that
anti-emetic activity of the butyrophenones is due
to the unaltered butyrophenone molecule
(metabolites are not effective anti-emetics)'t and
are primarily dependent upon blockade of
dopaminergic neurones in the chemoreceptor
trigger zone.? All of the above suggest that while
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unaltered haloperidol probably penetrates to the
chemoreceptor trigger zone in the medulla faster
than droperidol, droperidol is probably retained
at this site longer or is more effective as an anti-
emetic than haloperidol.

Complications of intravenous administration
of the butyrophenones and phenothiazines are
similar and consist of drowsiness, extra-
pyramidal actions, hepatic dysfunction, hyper-
sensitivity reactions and hypotension. It has been
suggested that hypotension seen following ad-
ministration of the butyrophenones, particularly
haloperidol, is less severe and less common than
that seen after comparable doses of the
phenothiazines.® This may also be true of hepatic
dysfunction. These differences may be important
in choosing an anti-emetic for patients with car-
diovascular or hepatic disease.

Differences in the onset and duration of anti-
emetic activity of the three compounds studied
suggest that a combination of two of them
(haloperidol and droperidol) may be more effec-
tive in producing anti-emetic action of rapid onset
and long duration than any one of them alone.
Whether such a combination of compounds is,
indeed, more effective than either of the drugs
alone is unknown. Likewise, it is not known
whether the side-effects of such a combination
would be more detrimental than the advantages.
The results of our study suggest, therefore, that
additional investigations employing combina-
tions of anti-emetics should be done,

SUMMARY

The results of this study demonstrate that
prochlorperazine, haloperidol and droperidol are
all effective post-operative anti-emetic com-
pounds when compared to saline but vary in
onset of activity and duration of action.
Haloperidol has the shortest onset of action,
being effective within 30-minutes of intravenous
administration. Prochlorperazine has an inter-
mediate onset of action and droperidol is the
slowest of the three compounds but the only one
to provide significant anti-emesis 4~24 hours fol-
lowing administration. Qur data suggest that a
combination of haloperidol and droperidol may
be more effective as an anti-emetic than any one
of the compounds used alone.

RESUME

Cette étude a pour objet I’évaluation compara-
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tive des propriétés anti-émétiques du dropéridol,
de 'halopéridol, de la prochlorpérazine et du
soluté physiologique administrés par ia voie in-
tramusculaire & 65 opérés ayant vomi en salle de
réveil, L'évaluation a été effectuée a I'aide d'un
systéme de points assignés sur une période
déterminée. L’halopéridol s’est avéré trés puis-
sant et & début d’action trés rapide, son efficacité
apparaissant en dega de trente minutes et décli-
nant dans les quatre heures suivantes. L activité
du dropéridol s'est manifestée beaucoup plus
lentement mais son effet maximal est survenu
quatre heures aprés administration. C’est le seul
anti-émétique dont l'action s’est prolongée.
Quant a la prochlorpérazine, son activité se situe
entre I"halopéridol et le dropéridol. Ces données
portent a croire que I'association halopéridol
pourrait étre plus efficace comme anti-émétique
qu'aucun des médicaments étudiés utilisé seul,
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