THE ANTIEMETIC EFFICACY OF CYCLIZINE (MAREZINE)

AND TRIFLUPROMAZINE (VESPRIN)

J. WELDON BELLVILLE, M.D., Inwix D. J. Bross, Pi.D., WiLLiase S. Howranp, M.D.

OsE of the most frequent complaints a prac-
ticing anesthesiologist encounters upon his
postoperative rounds is that of nausea and
vomiting. In order to gain more insight into
this problem, we set up a controlled study in
January 1958 to evaluate antiemetic com-
pounds, both in respect to their effect on inci-
dence and on severity of postoperative nausea
and vomiting. This report summarizes our
findings with the first two compounds evalu-
ated in this study, cyclizine (Marezine) and
triflupromazine (Vesprin).

MEermnop

The double blind method and scoring of
nausca and vomiting has been described in
detail in the preceding paper.' -In this study
the patients. received one of five medications,
cither a placebo, or 50 or 100 mg. of cyclizine,
or 15 or 30 mg. of triflupromazine. Later tri-
flupromazine was studied at the 7.5 and 15
mg. dose level with the 50 or 100 mg. of
cyclizine and the placebo. At the same time
a control group of patients was studied. Pa-
tients in the control group met all criteria ap-
plied to those who received the study medi-
cation except that permission of their attending
surgeon for prophylactic medication was not
asked. This group of patients will be referred
to as the control group throughout this presen-
tation. This report is concerned with observa-
tions from 2,214 patients, of whom 748 were
controls, 331 received placebo, 274 received
100 mg. of eyclizine, 263 received 50 mg. of
eyclizine, 203 received 7.5 mg. of trifluproma-
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zine, 268 received 15 mg. of triflupromazine
and 129 received 30 mg. of triflupromazine.

ResuLTs

No significant difference was found between
the incidence of nausea and vomiting in the
control group (19.4 per cent) as compared
with the placebo group (18.1 per cent). The
combined incidence of nausea and vomiting
for these groups was 19 per cent. Both cycli-
zine and triflupromazine reduced the incidence 3
of nausea and vomiting. Cyclizine at the 50 £
mg. dose level reduced the incidence of nausea 3
and vomiting to 11.0 per cent whereas the &
higher dose of 100 mg. of cyclizine reduced S
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incidence of nausca and vomiting to 10.9 per
cent. The difference between the incidence
of nausea and vomiting following 50 compared
with 100 mg. of cyclizine was not significant.
Triflupromazine was significantly better than
cyclizine as an antiemetic. The 7.5 mg. dose
of triflupromazine reduced the incidence of
nausea and vomiting to 5.9 per cent and the
15 mg. dose level reduced it to 3.4 per cent
while the 30 mg. dose level reduced it to 5.4
per cent.  The effects of these agents on the
incidence of nausea and vomiting are shown
graphically in figure 1.

The percentage of paticnts vomiting at any
observation period can also be analyzed. In
control and placebo patients a peak of 2.8 per
cent vomiting was reached at one hour (fig.
2}. When all the patients receiving cyclizine
are considered it appears that the whole time
incidence curve is displaced downward about
0.6 per cent after the first half hour. Triflu-
promazine was more cffective reducing the
incidence of vomiting to 0.3 per cent. The
percentage of awake patients reporting nausea
at any one observation can also be analyzed
(fig. 3). In the combined placebo and control
group, it increased almost linearly to two
hours. Cyclizine was cffective in reducing it
significantly but triflupromazine was even more
effective.

Of the paticnts who reported nausea or
vomiting, the severity of their sickness was
analyzed and scored by means of the ridit
transformation based on the area under the
time effect curve “score.”! The average pa-
tient in the identified population who became
ill had a score of 0.5 ridit or about 3.5 units.
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A ridit value greater than 0.5 would means
that the patient was sicker than the averages
patient in the combined placebo and controy
group (fig. 4). The average ridit value d‘gj
the group of patients who reccived 50 mgS
or 100 mg. of cyclizine did not differ signif-S
cantly from the average ridit for the combined¥
placebo and control group whereas there np‘f
peared to be a trend in that as the dose ofS
triflupromazine was increased above 7.5 mg—
the average ridit value declined. This indi-S
cates a decrease in severity of nausea and vomr 5
iting following 15 or 30 mg. of triflupromazine. S
The effects of the drugs on incidence and 3
severity may also be appreciated by consider-8
ing the frequency distribution of the scorsZ
(areas under the curve) in relation to theg
total number of patients in that group (fig. 5).
In the combined placcho and control growp g
the peak incidence (5.2 per cent) of the p 33
tients occurred ‘at a score of 3 units. Bah=
Y
cyclizine and triflupromazine effectively w3
duced the incidence of those with a score
below 5 units. Triflupromazine appeared t Y
be more cffective in this regard. In addition®
was very cffective in eliminating responss
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above a severity of 6 units while cyclizine did
not appear to be as effective in this area.

Sie-EFFECTS

Table 1 shows the effects of medication on
the blood pressure of the patients during their
first 215 hours in the recovery room. This
table indicates that 84.5 per cent of patients
who received a placebo had a stable bloed
pressure in the recovery room. Ten per cent
experienced a sudden fall of 30 or more mm.
of mercury systolic blood pressure between
one-half and one hour after receiving a placebo
and 15 per cent had a gradual fall in blood
pressure of less than 30 mm. of mercury.
When the effects of 50 and 100 mg. of cycli-
zine are compared to the effects scen in the
placebo group, there does not appear to be
an appreciable hypotensive side effect due to
the cyclizine. On'the other hand the patients
treated with trifiupromazine tended to have
more hypotension. The per ge of patients
with an increase in blood pressure aver the
first reading was lower, and the percentage of
patients who showed a sudden or gradual fall
in blood pressure was greater. Furthermore,

SEVERITY OF NAUSEA AND VOMITING BASED
ON "SCORE"
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Fic. 4. Mean scverity of postoperative nausea
and vomiting in ridits, Mean ridit is indicated by
wavy horizontal line and 95 per cent confidence
limits indicated by ecrosshatched bar.
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Fic. 5. P ively ill patients2

of
with each score. “Score” indicated increasing se-
verity of nausea and vomiting from 1 to 13.

Bojoisat

there seems to be a dose effect relationship i
that as the dose of triflupromazine is increascd,%.
the percentage of patients showing a fall inp
blood pressure of 30 mm. or more increased3
and those who showed an increase in bloodS
pressure over the first reading decreased.  Thisg
slope or increase in number of patients havings
hypotension of greater than 30 mm. of mercurys
following 30 mg. triflupromazine is statistically3
significant (P for Chi* > 0.01). 8

The effects of placebo, triflupromazine andS
cyclizine on post-anesthesia sleeping time ares
shown in figure 8. We have charted the perZ
centage of patients asleep at each half hourly
observation. ‘There appears to be a slight}
prolongation of sleeping time due to cyclizincg
However, those palients treated with triflug
promazine have a longer sleeping time thang
those given cyclizine, which becomes mos8
obvious after one-half hour. When the datds
on the patients receiving triflupromazine ar&
analyzed in terms of the dose, no significang
difference can be detected between the 7.5
15, and 30 mg. dose level in respect to slee
ing time (fig. 7).

BN\ €| UO 188

DiscussioN

The ideal antiemetic agent would be ong

that pletely supy and vomity
ing and produced no untoward side cffectsy
Complete suppression of retching and vomit-
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TABLE 1 2
Broop Pressunk 1v Recovery Rooxt %

L
Cyrlizine ‘Triflupromazine ‘DD.
Placebo =)

60 mg. 100 mg. 75 mz 15 mg. 3
Total number paticnts 130 262 270 22 206 E
Percent stable G4.5 65.3 63.0 58.4 58.3 &
Hypotension >30 mm. Hg 164 11.4 15.6 15.0 20.3 2
(11 hour) (10.6) ©.1) ©.3) (5.0) (12.8) :
(After 1 hour) (5.8) (5.3) ©.3) ©.9) (7.5) 2
Hypotension <30 mm. Hg 152 13.0 4.8 24.8 248 )
Increase over first reading 4.5 4.6 4.1 25 23 S
Q.

Q

ing is probably possible. Whether complete
suppression of nausea is possible or not is a
moot question, for nausea is a subjective phe-
nomenon. In any study of nausea and vom-
iting there will be a few patients who report
nausea because they expect to be nauseated
postoperatively. This can be illustrated by
the reaction of one patient who said, “I know
1 had ether; I must be sick.”
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Fic, 6. Effect of placcbo, triflupromazine and
cyclizine“on postanesthetic Sleeping time.  ‘The
percentage of patients asleep at cach half-hour
vbservation period is plotted for cach drug.

Effective antiemetic agents probably ncﬁ
centrally. B the ch trigges
zone and the vomiting center are near othe
vital centers, it is postulated that those agent
which decrease the incidence of nausea and
vomiting will produce side effects such as prof
longation of sleeping time, depression of respi
ration or hypotension.

Cyclizine did not show an appreciable pro$
longation of the postanesthetic sleeping timeS:
whereas triflupromazine did. One might inB
quirc whether the prolongation of the post2
anesthetic sleeping time is due to prevcnhorEE
of noxious stimuli from reaching higher can
ters and thus preventing arousal or whcthcrw
this is a central pharmacologic action of tno
flupromazine per se. The latter scems mmoo
likely. Cyclizine at the 50 and 100 mg. dostg
level did not produce significant hypotcnsmnN
whereas the higher dosage of triflupromazine
especially the 30 mg. dose, did. On the othexd
hand, the 7.5 mg. dose of triflupromazine didy
not appear to produce much more hypotensionS
than the placebo. This hypotensive elfccl'g
scemed to have a dose response relationship ir@
that its incidence increased as the doses \\crcc
raised above 7.5 mg. Although l\ypotcnsxum
of greater than 30 mm. of mercury was ob»<
served, shock or untoward effects from hypo-c
tension were not observed in any patients2
No gross changes in respiratory rate or depthS
suggestive of respiratory depression were obg
served during this study. £

There is no doubt that cyclizine and tnﬂuo
promazine reduced the incidence of postopcrm
ative nausea and vomiting. This decrease of
50 per cent following cyclizine compares well
with that reported in other studies.®* It has
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been reported® that there is no significant
difference between the incidence of nausea and
vomiting following cyclizine and that follow-
ing a placebo. However, we have no assur-
ance that the method employed was sensitive
enough to detect a difference. The method em-
ployed in this study is sensitive enough to
detect the difference in the incidence of nausea
and vomiting following placebo as compared
with cyclizine. Furthermore, we were able to
demonstrate a significant difference between
the reduction in nausea and vomiting follow-
ing cyclizine and that following trifluproma-
zine. Triflupromazine was the more effective.
We clected not to increase the dose of eyclizine
above 100 mg. since doubling the dose from
50 to 100 mg. did not increase its  effec-
tiveness.

Triflupromazine decreased the incidence of
nausea and vomiting to an average value of
about 5 per cent. Increasing the dose above
7.5 mg. did not further decrease the incidence
of nausea. and vomiting. Here again it ap-
pears that we are on the flat portion of the
dose response curve in respect to the effect of
this agent on incidence of nausea and vomit-
ing. However, there is a significant trend in
the decrease in severity of nausea and vom-
iting as the dose of triflupromazine is increased
above 7.5 mg.

The incidence of nausea and vomiting re-
corded in this study is lower than generally
reported.  Actually the incidence of vomiting
is about one-half that of nausea and vomiting
combined or about 10 per cent. This is due
to multiple factors. We believe that the com-
bination of smooth induction of anesthesia,
maintenance of normal blood pressure, mainte-
nance of light levels of anesthesia and careful
attention to proper ventilation of the patient
contributes to the low incidence of nausea
and vomiting in our subjects. Narcotic anal-
gesics are usually not administered during the
first two hours in the recovery room and if
given in the early postoperative period, small
doses are prescribed. In addition, it should
be remembered that we have studied these
patients for only two and a half hours.. How-
ever, our data indicate that the peak incidence

of vomiting occurred during this time and that
the percentage of awake patients reporting
nausea levels off at two hours. Initially, we
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Fic. 7. Effect of different dose levels of tri-5
flup inc on hetic sleeping time.  The2
percentage of patients asleep at cach half-hours
ohservation period is plotted for each dose, ]

followed some of the patients twenty-fou
hours and found that there were very few3
additional patients reporting nausea or vomit-{
ing after they left the recovery room. In thoseh
who reported- nausea or vomiting after theif3
stay in the recovery room it was usually found=
to be related to the administration of 8
narcotic. z

Cyclizine will decrcase the incidence of
nausea and vomiting without prolonging sige
nificantly the postanesthetic sleeping timeg.
whereas triflupromazine reduces the incidencg
of nausea and vomiting to a greater degre@
while producing some prolongation of thé
postanesthetic slecping time.  Perhaps difg
ferences in binding account for the observeds
clinical difference, However, this increase inz
protection due to triflupromazine could be re3
lated to its sedative side effects. Knapp andgf
Beecher have shown that pentobarbital at thg
150 mg. dose level effectively reduced the in>
cidence of post-anesthetic nausca and vomit-
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ings Perhaps cyclizine plus a barbiturate
would reduce the incidence of nausea and
vomiting to the same degree as that achieved
with the triflupromazine. The basic question
is whether patients slecp longer because there
is a lack of noxious stimuli to arouse them or
whether they are well because they are
sedated. Further work with potent antiemetic
compounds devoid of sedative side effects may
help clarify this question.

From this study relative potency of these
two agents cannot be determined, since there
was no significant slope with either agent on
the dose effect curve for incidence. There like-
wise was no significant slope on the dose effect
curve for severity with cyclizine, whereas for
triflupromazine there was a significant slope.
Perhaps in further studies drugs will be found
that produce a similar slope with the sensitiv-
ity (ridit) scale and relative potency can then
be calculated.

SuAMARY

A double blind study has been made of the
effectiveness of cyclizine and triflupromazine
in the treatment of postoperative nausea and
vomiting in 2,214 patients. It was found that
the incidence of nausea and vomiting in the
combined placebo and control groups was 19
per cent, whereas following treatment with 50
and 100 mg. of cyclizine it was approximately
11 per cent. Triflupromazine reduced the in-
cidence of nausea and vomiting significantly
more than cyclizine to approximately 5 per
cent. There was no change in severity of post-
operative nausea and vomiting following treat-
ment - with 50 and 100 mg. of cyclizine nor
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B,
with 7.5 mg. of triflupromazine, As the dose:
of trflupromazine was increased to 15 or R
mg. the severity of postoperative nausea an

vomiting appeared to decrease. However, ase
the dose of triflupromazine was increased @
15 and 30 mg. the incidence of side eﬂ'ectg
likewise increased, so that there was a statisZ
tically significant increase in hypotensive sndm
effects in addition to the prolongation of pOStN
anesthetic sleeping time seen at the 7.5 mg<
level. O
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