A METHOD FOR THE CLINICAL EVALUATION OF ANTIEMETIC AGENTS
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Maxy studies have evaluated antiemetic agents
by means of the double-blind technique. As
in any clinical pharmacologic study of sub-
jective effects, one of the requisites is that
neither the person administering the drug and
observing the reaction, nor the patient receiv-
ing the drug know the medication given. This
is necessary to reduce bias. An excellent re-
view of the double-blind technique and some
of the factors infl g clinical ion of
drugs has recently been published by Modell
and Houde! The double blind technique
itself is not a method of complete evaluation,
nor is it a test in itself. It is a method to
reduce bias entering in the experimental situa-
tion. The use of a phccbo in clinical pharma-
cology has | d p dure. The
lacebo effect ily d Is on the pa-
tient knowing that he received a medication.
If the medication is administered without the
patient being aware of it, placebo effect is not
likely to be observed, and a placebo in this
instance merely serves as a blank for the
observer.

In addition to equating bias, it is desirable
to control those variables that may obscure or
misrepresent therapeutic effects.  One method
of balancing the effects of variables is to try
to distribute the recognized variables evenly
among the drugs. To further eliminate un-
recognized variables, a procedure of randomi-
mtmn is employed. Randomization of drug

inistration is a requi: of good experi-
mental design. This balances the uncontrol-
lable variables in the experimental situation, so
as to be reasonably certain that the effect meas-
ured is indeed the drug effect.

Before investigating antiemetics it is worth-
while to consider what questions need be an-
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swered. These might be several: Is this a
good prophylactic drug; that is, will it prevent
nausea and vomiting? Is this a good thera-
peutic drug; in other words, is it effective in
climinating nausea and vomiting after its on-
set? These questions are independent of clin-
ical problems such as the desirability of pre-
venting vomiting in a pasticular patient.

What indices of drug action are to be used? 5
For many years no evidence was considered S
acceptable which was not the result of objec- &
tive measurements. It is now realized that J
subjective  verbal reports provide a simple ,5,";
means of clinically evaluating the effectiveness 3
of many forms of therapy. Subjective criteria
are used by physicians evaluating drug effects
in daily practice. Proper experimental design
and statistical analysis will enable subjective
information to provide quantitative data with
a fairly high degree of accuracy. In our study
the scale is somewhat unique in that it is par-
tially subjective and partially objective.

Finally, before any conclusions can be
drawn, we must have some assurance that the
method employed is sensitive enough to de-
tect the effects under consideration. One
measure of this is the ability to show a signifi-
cant diff between a standard medication
and a placebo. Although it is desirable to
have a dose effect curve, this may not always
be possible.
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The patients used ‘in this study were those S
amiving in the postoperative recovery room of S
the Memorial Hospital for Cancer and Allied & 2
Discases. The group given the antiemetic &
drugs were among patients of surgeons who € <
had granted permission for routine pmphylnc-
tic treatment for postoperative nausea and S
vomiting. Those below 15 years of age and =
those who had complications, such as broncho- 5
spasm, hypotension, or excessive bleeding, dur- S
ing the operation were excluded. All drugs 3
were administered in 1 ml. of solution intra- &
muscularly upon the patient’s arrival in the
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Fic. 1. Typical study card used in antiemetic studies for entering data on each patient. .g

o
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recovery room, without regard to his state of A parallel group of patients received ng

consciousness. The drugs were coded and ad-
ministered in a randomized Latin square se-
quence * by means of a modified envelope
technique. One full-time nurse observer noted
whether the patient had intra-abdominal or
extra-abdominal surgery and the primary anes-
thetic agent administered. On this basis, the
patients were placed into onc of six arbitrary
groups. As patients were sequentially placed
in a particular group, the code number of the
drug assigned to the next patient in that group
was ascertained from a study book and then
this drug was administered. The patients
were scored upon arrival in the recovery room
and every half hour thereafter for two and a
half hours as follows: (x) asleep, (0) no
nausea or vomiting, (1) nauseca, (2) retching,
and (3) vomiting. Patients who were unre-
sponsive but who vomited or retched were
scored as vomiting or retching (fig. 1, lines
50-55). This information was entered on the
study card along with pertinent data relative
to the medical history (lines 13-17), anes-
thesia (lines 22—435), operation (lines 18-21,
58-61), and postoperative recovery (lines
62-66). The material was later transferred
to IBM punch cards.
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drugs and served as controls. These paticn
fulfilled as nearly as possible all the crit
for the patients given drugs, except that
mission of the attending surgeon to adminisn
ter study drugs was not requested; Since (hg
incidence and severity of nausea and vomilg
ing were not significantly different, the conit
bined group of control plus placebo patients)
was uscd for comparisons and preparations 08
the ridit scale.

The studies were designed so that two dosg
levels of a standard, test drug and placebg
were administered. After a sufficient volumB
of information on placebo was obtained, thiS
design was modificd so that one dose of &
standard and two dose levels of each of twgr
unknown drugs were employed. These drugp
were prepared in identically appearing amg
pules and administered under double blmtg
conditions. Twenty or forty drug code num
bers were employed at one time so as to dcg
crease observer bias.
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INTERROCATING THE PATIENTS
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The patients were seen at half-hourly inter
vals for two and a half hours, and by means
of indirect questioning the degree of nause
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and vomiting was scored. To elicit the sub-
jective effect of nausea, they were asked “How
do you fecl?” or “Is anything bothering you?”
If the answer to one of these questions was
in the affirmative, then further questioning was
necessary such as: “What is bothering you?”
The suggestion of nausca was avoided in ques-
tioning, which was made as much a part of
the postoperative recovery room routine as
possible.  1f patients were retching or vomit-
ing, the scoring was simple.

MEASUREMENT OF RESPONSE

For the majority of patients the report is
simple—there was nothing relative to the study
to report.  However, for the patients who do
show some adverse response, the report can
be complex—the duration and severity of the
symptoms varies widely. Potentially, at least,
the detailed basic data might be of value in
discriminating between the effectiveness and
mode of action of different drugs or in deter-
mining optimum dosage levels. The problem
is to find measures or indices of response which
will make effective use of these basic data.

The construction of measures of patient
response is not simple, because we have
different and conflicting objectives. We should
like an index which is casy to calculate and
simple to interpret.  One such index would be
the proportion of cases where any adverse
symptom occurred (at any time period). But
we should also like an index which would
lose as little information as possible. The pro-
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tients who experience adverse symptoms (i.c.,

the effective series size is of the order of mag- §
nitude of 20 and not 200). Hence we cannot 5
afford to waste information, and an effort to §
develop ancillary measures of response seems &
justified. 3

Since we do not want ancillary measures 3
that repeat the story that the simple propor- =
tion tells us, we can climinate from considera- <
tion those patients who fail to show an adverse 2
response. In effect, we separate the question >
of effectiveness of an agent into two questions: Z
Does the agent reduce the incidence of -ad-
verse symptoms? Does it lessen the severity 5
and duration of the symptoms that do-occur? 5
The simple proportion answers the first ques-
tion, and we now wish a measure of response
to answer the sccond.

There are two different approaches (“stra-g
tegies”) that we might use to construct ag
second index. The first might be called theg
“mechanical” strategy and the second theg
“clinical.”

One “mechanical” approach would be an?
index somewhat analogous to the pain-relief-S
hour measure currently employed in analgesicS
trials.} We give an arbitrary “score” to the re-2
sponse in each time period (example: vomiting)
=3, retching = 2, nausea = 1, none = 0) andy
then we add the scores for the 5 relevantgy
time periods (since the drug is given at theS
first time-point the response here would notS
reflect drug action). This “mechanical” indcx,§
called “score,” would be 3 for a patient wholﬁ
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portion of cases (incid of and
vomiting) where any adverse symptom oc-
curred would cvidently lead to the discard of
much of the detailed information. Hence we
are led to consider other (“ancillary™) indices
which will recover the information lost by the
simple proportion.

At first sight a quest for ancillary indices
might appear an unnecessary refinement be-
cause the patient series numbers in the hun-
dreds and we might therefore suppose that
it would not hurt to lose part of the informa-
tion. However, a closer look makes it clear
that the large number of patients is illusionary
~the effective size of the series is a fraction of
this number. For example, with two fairly
effective agents tested -in 200 patients, the
conclusions will hinge on the dozen or so pa-

ited once and had no other symptoms.3
The Score would also be 3 for a patient who®
reported nausea on three occasions (1+ 1+ lg
=3). Theoretically the scale would run from3
1 to 15, but the highest value observed in 2923
patients with postoperative nausea or vomit-S
ing was 13 (vomiting on 4 occasions and nnu{\;
sea at the other time-point). E]
1t is easy to find fault with such a “mechan
jcal” index. The scores are arbitrary and ther%
are plausible reasons for considering a patient:
who vomited once to be sicker than a patien
who reported nausea on three occasions. Thds
Score itself is a number without special mean<
ing. It depends heavily on protocol details
such as the number of time periods and the,
distinction between retching and vomiting. Ale
though it was not feasible to follow patients



TABLE 1
DEFINITION OF CATEGURIES
1. Nausea reported at one observation.
I1. Nausea reported at two observations.

1L

Retching observed at one observation and
nausen reported at one observation or nausea
reported at three ohservations.
Vomiting observed at one observation or
retching observed at two observations.

V. Vomiting observed at one observation plus

nauses reported at one observation.

VI. Vomiting observed at one observation plus
retehing observed at one observation.
Vomiting observed at one cbservation plus
retching and nausea.

1V,

VIIL

Vomiting observed at two or more observa-
tions.

VIIL.

for more than 2V hours because many of them
left the recovery room at this point, a longer
follow-up might be possible clsewhere. With
changes in protocol the Scores calculated by
different investigators would not be compar-
able. Then, too, the Score is affected by prac-
tical problems such as non-response of patients
who cannot easily be roused.

The second, or “clinical,” strategy would
avoid some objections and produce others. In
this approach we set up a graded series of cat-
cgories which ranges from minimal response
to responses highly unfavorable from the clin-
ical standpoint. These categories would be
operationally defined in terms.of the patient
report card. The cight categories actually em-
ployed in this study are defined in table 1

GRADING ~NAUSEA AND VOMITING

Vomiting ™ 1 B o
Retching [~ B 4
Nouseo [~ ° B ®
hne F®® ®O |00 °
PR U N S F R S T ]
Vomiting[~ LR 4 LR
Retching] ™ - °
Nouseo | ® ™ o
None @ @ e e ®
Bl W22, L1 b2 2
Fic. 2. E les of pl of patient
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and some examples are given (fig. 2). Is
theory the “clinical” approach is more flexiblg
than the “mechanical” in that such things as
the sequence of response {c.g., steady improve
ment or warsening of the patient’s st:m::g
might be taken into account. The clini
ratings, like the Scores, can be readily crit&
cized. The operational definition may '
eliminate the factor of personal judgment, sg;f“
that the ratings might be more subjective thad®
the scores. The issue of “mechanical” versu%
“judgmental” measures of response is often deg
bated but rarcly resolved. A direct empirical
test of the measures of response is likely to by
a better way to settle the issue. 3
An obstacle to such an empirical test is thg
different nature of the two proposed indice}
(one is numerical, the other consists of cates
gories). To overcome this difficulty both i
dices were converted to ridits, a simple tccé‘

poepeo|Gmt

¥
TABLE 2 2

CarcuraTios oF Riits (Conruting Fonst) ,‘f
o

“Seore™ | (D) @ @ ™ ® S
1 2 11 0 11 054 5y
2 31 | 155 2 375 | 182
3 57 | 285 53 | 815 | 40X
1 28 | 14 110 | 124 e
5 28 | 14 138 | 152 T3

6 11 5.5 165 | 1715 | 8455

7 10 5 177 | 182 7S

8 6 3 187 190 izt
9 6 3 193 | 196 9638
10 2 1 199 | 200 085
1 1 5 | 201 | 2005 | 9w
12 0 0 202 | 202 9052
13 1 5 | 202 | 2025 | Mo
—3

Total | 203 203 S
3

S

Instructions: g
Column (1): The frequency distribution inthe
identified distribution (placeld

+ control reference class). &
One-half the corresponding cnt%
in Column (1). 3
The cumulate of Column (B
(displaced one’ eategory dovie
ward), 3
Column (2) + Column (3).
The entries in Column
divided by the grand total (203)
The numbers are the ridita,

Column (2):
Column (3):

Column (4):

g
N
o
Column (5): %
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TABLE 3
Cavcuratioy or Rivirs (Cosruring Fonat)

“Cate-
gory"” w @) @ Q) )

1 20 10 0 10 019

11 30 15 20 35 A72

1iL 25 125 50 52.5 | 308
v 44 22 75 o7 A78
v 21 12 19 131 645
VI 26 13 143 156 768
VII 16 8 169 177 72
VI 18 9 185 194 956
Total 203 203
Instructions:

Column (1): The frequency distribution in the
identified distribution (placebo
<+ control reference class).

Column (2): One-half the carresponding entry
in Column (1).

Column (3): The cumulate of Column (1)
(displaced one category down-
ward).

Column (4): Column (2) + Column (3)

The entries in Column (4)
divided by the grand total (203).
The numbers are the ridits.

Column (5):

nique which had previously proved useful in a
problem of comparing dissimilar indices.4: % ¢
An advantage of the ridit transformation is that
arbitrary numbers and classifications acquire a
valuable interpretation in terms of probabil-
ities.t “In ridit analysis a specified series of
patients is chosen as the reference set (“identi-
fied distribution”) and all comparisons are
automatically made with respect to this set. A
preliminary examination showed that because
of their close similarity, control series could
be combined with the natural reference set,
the placebo series. This combined scries was
taken as the “identified distribution” and the
ridits calculated as shown in tables 2 and 3.
A complete description of ridit caleulations
may be found elsewhere.?

Ridit results are conveniently presented in
the form of confidence interval graphs. The
first step is to- caleulate the average ridit for
each series of patients. If a test agent has no
effect (as measured by the given index) the
average ridit in the series will be about the
same as that in the controls (i.e., 0.50). If
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the agent has a favorable effect, the average
ridit will be less than 0.50 and the departure S
from 0.50 indicates the strength of the effect >
(in terms of probabilities). Thus, an nvemgegx_
ridit of 0.25 means that a random individual
in the test agent series has a probability of 0.253
(or only one chance in 4) of being sicker3
than a corresponding random individual fromZ
the control series. Confidence intervals are=
an easy way to tell whether differences ing
average ridits are statistically significant. The>
interval is calculated by adding to (and sub-Z
tracting from) the average ridit the reciprocal
of v/3 (number of observations). If two con-3,
fidence intervals do not overlap, the differencen
in the averages is statistically significant at3
the 5 per cent level. )
The results for the index based on the sum@
of the “scores” for the five time periods is shown§
in figure 3. It will be noted that the averageS
ridit for the 7.5 mg. dose of triﬂupromnzinc-g
(Vesprin) is close to the control value of 0.50.5°
However, the 15 and 30 mg. doses of triflug
promazine fall considerably below the control
value, suggesting some reduction in the sever%
ity and duration of the symptoms. However,g
the confidence intervals tell us that we cannoty

ue,
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be sure that these are real effects because the
intervals are so wide that they overlap the
control interval. The main reason for this
overlap is that the 30 mg. ridit is based on
only the 7 patients who became ill.

The results for the index based on “clinical
rating” categories are shown in figure 4. It
will be noted that the general appearance of
this figure is quite like that of figure 3 al-
though' the two indices differ in nature and
rationale, This time, however, the 30 mg.
triflupromazine confidence interval does not
quite overlap the control interval, so that there
is a significant difference. There is a “moral”
to be derived from these results that we sus-
pect applies to many clinical trials. It would
be possible to argue the respective merits and
demerits of the two indices on “rational”
grounds. However, an empirical examination
of performance shows that such an argument
would be pointless because the two are really
so similar.

The conclusion that we draw from the per-
formance of the indices is that they appear
to have value. Furthermore, this is an illus-
tration of the practical advantage of the ridit
transformation. As previously pointed out,?
the ridit compensates for unequal lengths of
subjective scales and overlapping of subjec-
tive scales (“slippage”) which is often other-
wise a problem. Since the ridit scale based on
“score” is the simplest to employ and since it
seems to provide valuable ancillary informa-
tion, we plan to use it in all future antiemetic
studies. However, it remains to be seen
whether or not it can make an important con-
tribution to the problem of discriminating be-
tween ecffective agents or setting optimum
doses.

RanpoaizaTiON

Randomization of the order of drug admin-
istration is an essential feature of this proto-
" col. The purpose of this technique is to bal-
ance out those variables which have not been
otherwise controlled. In combination with
other protocol procedures, such as the double-
blind technique, randomization represents a
kind of “insurance policy” against the system-
atic biases that have plagued clinical trials in
the past. It should not be supposed, however,
that any one device is a panacea for the ail-
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ments of clinical trials. Hence, it is useful @
check back on the methods to sce how th&
would have worked out in actual studies. §
Table 4 presents some percentages and af;
erages for relevant variables such as sex, pr
medication, and primary agent in six drug serie®
For the most part, the numbers are similg
in the different drug series. In other word
the six series are comparable with respect {§
the factors listed in table 4. Some care &
needed in interpreting these results becau®
the series were not collected simultaneousl®
Initially 30 mg. of triflupromazine was en®
ployed but subsequently the 7.5 mg. level w8
substituted. The placebo series includes daf2
collected prior to the start of the main studg
As a consequence it would be possible
time effects to appear in table 4, effects w}u'é
would not necessarily be balanced out by rf
domization. The similarity between the dn
series suggests that the population compod
tion has not changed markedly in the tind
interval covered by this study.
In a continuing drug-testing program &
would be desirable to make periodic runs &
relevant factors as a cross-check on randomiz-

BNl
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TABLE 4 o
]
Per CesT DisTRIBUTION OF CERTAIN VARIABLES AMONG PATIENTS TREATED WiTHt DRUGS g
3
Cyelizine Triflupromasine s
Placebo 9:
50 Mz. 100Mg. | 75Mx. 15 Mz, 30 Me. g
Total 131 263 274 203 266 10 2
Obese 18.1 19.4 15.0 15.7 16.5 26.4 ;1
Habitus ' Normal 76.7 5.7 T4 81.8 7A 67.4 o
‘Thin 5.1 4.9 7.7 2.5 6.0 6.2 4
Ether 278 26.2 25.5 .1 248 341 z
Primary ngcntl Cyclopropane 21.7 217 23.0 18.2 21.4 a1 g
Thiopental 4 N;0 49.9 50.6 50.3 56.6 51.5 87
Morphine 18.7 16.7 17.5 21.7 188 .85 =
Demerol 79.1 70.1 79.6 76.3 78.9 884 3
Premedication4 Barbiturate 67.1 66.5 61.7 60.6 60.9 713 - 3
Scopolumine 90.0 87.8 87.2 89.6 85.0 815 8
Atropine 10.0 11.8 128 10.3 132 M7 2
Intubated 45.6 41.8 45.3 423 45.1 504 =
Intra-abdominal 19.3 20.1 19.0 19.2 19.5 217 B
Female 0.1 654 67.1 714 66.2 6.0 o
White 98.2 95.8 07.4 96.5 09.2 953 §
Average age in years 48.5 50.0 49.9 40.8 50.4 40.2 5_
Average weight in kil 66.3 66.1 64.2 63.3 3.9 677 g
=]

tion and on stability over time. If temporal tivity of the method has been demonstrated

stability can be established, both with respect
to sample composition and response to placebo
or standard medication, then valid comparisons
can be made both within and between studies.

We would predict that other investigators
should be able to repeat these investigations in
other patient populations, use different scoring
scales and with the ridit transformation obtain
essentially the same results. Moreover, if
studies of severity of postoperative nausea
and vomiting are carried out in populations in
which the incidence of vomiting is higher than
that we reported, ancillary information on se-
verity of postoperative sickness will be even
more valuable.

SuMMARY

We have presented a method for the clinical
evaluation of antiemetic agents. This paper
defines a protocol that we have followed and
found useful in evaluating antiemetic agents.
The method is simple, requires no complex
equipment and does not interfere with the nor-
mal routine of the recovery room. The sensi-

and the patient population defined.

The analysis of ancillary information de-
signed to answer the question, “Does the agent:,‘
lessen the severity and duration of the symp-m
toms that do occur?” has been presented. Al-
though two “strategies,” a clinical and a me-3
chanical, were employed to classify severity ofQ
postoperative sickness, they appear to mf.':lsurc"J
the same thing despite a different theoretxcalw
approach. The ridit -scale was found to beA
advantageous as a means for expressing thcseO
results.

The decrease in incidence of vomiting wco
have obtained applies to the patient populnn
tion at Memorial Hospital under the condxtmns-h
of our study. These absolute figures cannot be<
strictly applied to other patient populanons
however, we believe that drugs that appear su
perior by our testing technique will also be>
found superior in other clinical situations.
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a cuff pressure of 320 mm. Hg may cause rup2
ture of the trachea. Routine inflation of @
cuff may result in a pressure of 300 mm. Hgy
(Hackl, H., and Koenig, G.: Experimental Ins
cestigations  Concerning  Resistance  of thg
Trachea Against Inflatable Cuffs, Der Anac.%
thesist 8: 134 (May) 1959.)
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TRACHEAL FLORA Orotracheal intu

tion under aseptic technique causes an incrcasg
in the number of bacteria in the-larynx and
trachea. Oropharyngeal germs, not prescnt ifs
the larynx and the trachea before intubation
may be found. Use of a lubricant containinf
a sulfonamide significantly reduces the likl
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hood of this contamination. (Beck, H., an%
Preisler, O.: Laryngeal and Tracheal Flom

Before and After Intubation, Der Anaesthest
8; 110 {April) 1959.)
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