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CLINICAL EVALUATION OF ANTI - ANGINAL DRUGS
WITH PARTICULAR REFERENCE TO BENZIODARONE,

A NEW CORONARY VASODILATOR
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C. W. LAWSON, M.D., MI.R.C.P.

from the Cardiac Department, Leicester Chlest Hospital

ALTHOUGH many long-acting coronary vasodilators
have been introduced for the prophylactic treat-
ment of angina pectoris few have survived a
controlled objective study in which the main
criterion of effectiveness is an improvement in
the degree of myocardial ischoemia and not solely
an alteration in the frequency or severity of anginal
attacks.
A new coronary vasodilator, benziodarone

(Cardivix), a benzfuran derivative, has been
found experimentally to produce a marked in-
crease in coronary blood flow in healthy dogs
(Charlier, 1959), and has also been claimed to
produce considerable improvement clinically in
anginal patients (Gillott, I959). Gillott's study
was based on an uncontrolled and subjective
evaluation of the action of benziodarone. Assess-
ment of any anti-anginal drug, however, must
take into consideration the suggestibility of anginal
patients, the limitations of subjective data provided
by the patients themselves, and the lack of any
direct relationship between the development and
severity of anginal pain and the degree of coronary
insufficiency (Russek, Zohman and Dorset, 1955).

It is with these considerations in mind that it
was decided to carry out a controlled double-
blind and objective evaluation of the use of ben-
ziodarone in the treatment of angina pectoris.

Patients and Methods
Twelve patients, aged from 4I to 67 years, with typical

angina pectoris on exertion were studied. All the patients
were males but this was not due to sex selection as
suitable patients were included in the trial as -they
became available. The duration of angina ranged from
6 months to 4 years. The presumptive cause of the
angina was coronary artery disease and 2 patients had
electrocardiographic evidence of -previous myocardial
infarction. All the patients were taking glyceryl trinitrate
freely for their anginal attacks.
A double-blind technique was employed. An initial

control period of one month was allowed when the only
coronary vasodilator permitted was glyceryl trinitrate
sublingually. Over the next two months individual
monthly supplies of tablets of identical appearance
containing either benziodarone or an inert placebo were
provided in random order, neither the patient nor the
observer being aware of which drug was given. The

* Present address: The Royal Infirmarv, Sheffield 6.

dosage of benziodarone was 200 mg. (2 tablets) three
times daily. Each patient was also supplied with a
specific number of glyceryl trinitrate tablets which were
counted by the observer at each monthly visit, this
ensuring a more objective estimate of the frequency of
anginal attacks than would be obtained from the patient
himself. The fourth and final month of the study was
again a control period when glyceryl trinitrate alone was
used.

Exercise tolerance tests were carried out at the begin-
ning of the study and at monthly intervals until its con-
clusion. The type of test used has been described in
detail in an earlier publication (Sandler, I963) and
briefly consists of exercise at the patient's own normal
rate over 2 steps each 9 inches (23 cm.) high until he is
stopped by anginal painthus keeping within the limits of
his own capacity. The total amount of exercise, recorded
as number of circuits, and the total time taken are noted.
A tablet of glyceryl trinitrate sublingually is given at the
onset of angina and the duration of the pain accurately
timed with a stop-watch. Electrocardiograms are
recorded fully before starting the exercise and then
chest lead V5 is recorded immediately afterwards and at
30 second intervals until the electrocardiographic signs
of ischxmia have disappeared (see Fig. I). The position
of V5 is marked on the patient's chest before exercise so
that it can be accurately replaced after exercise.
Depression of the ST segment below the iso-electric line,
either plane or sagging, of at least o.o8 second's duration
is regarded as indicative of myocardial ischmmia (Lloyd-
Thomas, I96I; Master and Rosenfeld, I96I); the
degree and duration of depression are recorded for each
patient. All 12 patients in the study developed ischxmic
changes after exercise. The nature and purpose of the
tests were explained to all patients.
The weight and resting blood pressure were also

recorded monthly in all patients and any side-effects
with the drugs noted.

Results
Since the patients were acting as their own

controls, in addition to comparison of mean values
in the various periods of study, the differences in
each individual patient resulting from benziodarone
or placebo were analysed statistically. In this way,
variation between different subjects was elimi-
nated and the changes produced by the drugs
became more apparent.

Table I shows the weekly number of trinitrate
tablets used during the control period (average
of the 2 control periods at the beginning and

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.40.462.217 on 1 A

pril 1964. D
ow

nloaded from
 

http://pmj.bmj.com/


POSTGRADUATE MEDICAL JOURNAL April I 964

-s 4s0 520 it

1.. . ITi , .

16. 741067
FIG. i.--Typical ischemic ST depression after exercise tolerance test (time in seconds).

end of the study) and while the patients were
having benziodarone and placebo. Eight patients
showed a reduction in trinitrin consumption
with benziodarone but 6 of these showed a similar
fall with the placebo also. Although the mean
weekly consumption of glyceryl trinitrate when
using benziodarone was not significantly different
from that in the control period, the mean fall in
trinitrate consumption was a significant one
(P<0.05). However, a similar significant reduc-
tion in trinitrate requirements was evident with
the placebo also (P< o.os) and comparison of
the mean weekly consumption of trinitrate with
benziodarone and the placebo showed no signi-
ficant difference.
The results of the exercise tolerance tests are

shown in Table 2. When using benziodarone
neither the mean amount of exercise carried out
before angina occurred, nor its rate of perform-
ance differed significantly from the control
values. In addition there was no significant change
in these parameters following use of the drug.
The degree of depression of the ST segment

after exercise and the time required for it to return
to the iso-electric line is shown in Table 3. There
was no significant reduction in either the mean
amount of ST depression or its duration after a
course of benziodarone. Similarly the change in
degree and duration of ST depression with ben-
ziodarone was not a significant one.

Finally, the duration of angina induced by the

exercise tolerance tests is recorded in Table 4,
and once more benziodarone failed to influence
significantly either the mean duration of angina
or the mean change in its duration.
There was no alteration in either blood pressure

or weight in the I2 patients during the course of
the investigation.
The only untoward side-effect experienced with

benziodarone was gastro-intestinal discomfort
which occurred in two patients soon after taking
each dose.

Discussion
It has been suggested that the only way to de-

termine the clinical usefulness of an anti-anginal
drug is to test its ability to relieve angina (Katz,
I956). However, there are a number of difficulties
inherent in .this approach. First is the suggesti-
bility of anginal patients and the frequency of
response to any new preparation irrespective of
its active or inert properties (Greiner and co-
workers, I950). To some extent this can be over-
come by using a placebo but here also relief of
angina occurs in as many as 40% of patients
(Evans and Hoyle, I933). More important is the
unreliability of observations made by anginal
patients with regard to their response to treatment,
and there are few experimental procedures in
which it would be permissible to put so vital a
part of an experiment as the collection, storage
and interpretation of observations into the hands
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TABLE I

WEEKLY CONSUMPTION OF GLYCERYL TRINITRATE DURING CONTROL PERIOD AND DURING ADMINISTRATION OF BENZIO-
DARONE AND PLACEBO

I_ Change in glyceryl trinitrate
No. of glyceryl trinitrate tablets per week consumption per week

Case no. Age in
years Control period

(average of two) Benziodarone Placebo Benziodarone Placebo

1 56 23 28 4 + 5 -I9
2 57 28 20 42 -8214
3 67 5 7 5 -2 0
4 50 29 24 33 -5 -4
5 57 35 24 23 -II -I2
6 6o 17 2 5 -- I5 -I2

7 63 30 17 I7 -13 -I3
8 43 25 20 II --- 5 -I4
9 56 I6 i8 II 1 2 - 5
10 55 22 20 27 -2 + 5
II 41 49 44 23 -5 -26
12 58 7 6 4 -I -3

Mean 23-9 I9.2 I7.1 -4.7 -6.7
Standard error 3.5 3.2 3.6 i.8 3-3

TABLE 2

RESULTS OF EXERCISE TOLERANCE TESTS

Amount of exercise Rate of exercise

Change in no. Mean time per circuit Change in time per
Case no. Total no. of circuits of circuits (seconds) circuit (seconds)

Control Benzio- Benzio- Control Benzio- Benzio-
period darone Placebo darone Placebo period darone Placebo darone Placebo

I 43 51 42 + 8 6.I 6.2 6.4 O.. 10.3
2 32 20 42 --12 IO 8.o 8.3 8.3 -0.3 --0.3
3 23 23 17 0 -66 8.9 8.6 8.9 -0.3 0
4 45 54 57 + 9 I2 6.2 6.3 6.o +O.I --0.2

30 25 26 -5 6.o 6.4 5.6 --0.4 -0.4
6 28 36 28 8 0 6.6 6. I 6.o -0.5 -o.6
7 i6 17 27 + I + I I 9.0 9. I 8.5 2o. I -0.5
8 46 37 39 - 9 - 7 5.7 5.9 - -40.22
9 26 24 19 - 2 7 6.6 6.5 6.5 -o0.1 --0. I
IO 27 31 41 + 4 +14 6.8 6.5 6.4 -0.3 -0.4
II 43 20 35 -23 - 8 6. i 6.o 6. i -O.I 0
12 58 ioo 47 +42 -is 8.3 7.3 8.I - I.o -0.2

Mlean 34.7 36.5 35.0 I.7 --0.25 7.0 6.9 7.0 -0.09 -O.i6
Standard

error 3.5 6.9 3.0 I .4 2.7 0.4 0.7 0.3 0.40 0.12

of an interested, biased and untrained assistant.
In addition there are a number of drugs which
may relieve anginal pain such as analgesics,
placebos and coronary vaso-dilators. While the
patient's concern is with the relief of the pain,
it is the physician's responsibility to control this
by a drug which eliminates the pain-producing
myocardial anoxia and not by measures which
interfere with either the anatomical pathways of
pain sensation or its central perception. A drug
which improves angina without producing a
corresponding improvement in myocardial blood

supply may result in increased myocardial ischae-
mia by allowing excessive exertion (Sandler,
I96I). Finally the lack of any direct relationship
between the development and severity of anginal
pain and the degree of coronary insufficiency
(Russek, Zohman and Dorset, 1955) makes relief
of anginal pain a poor criterion of the effect of a
drug in improving myocardial ischamia. The
necessity therefore of a controlled double-blind
and objective evaluation of an anti-anginal drug
becomes apparent and assessment should be made
by a method such as exercise tolerance with elec-
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TABLE 3

ST CHANGES DURING THE CONTROL PERIOD AND DURING ADMINISTRATION OF BENZIODARONE AND PLACEBO

Degree of ischemia Duration of ischxmia

Change in ST Duration ST depression Change in dura-
Case no. ST depression (mm.) depression (mm.) (seconds) tion ST depression

(seconds)

Control Benzio- Benzio- Control Benzio- Benzio-
period darone Placebo darone Placebo period darone Placebo darone Placebo

I 3-5 3.0 3.0 -0.5 -0.5 540 450 1020 -90 +480
2 1.0 2.0 1.0 +1.0 0 I80 300 6oo +120 +420
3 1.0 |0.5 1.0 -0.5 0 270 240 240 -30 -30
4 0.75 0.5 0.5 -0.25 -0.25 470 6oo 6oo +1I30 + I30
5 1.5 1.5 I.0 0 -0.5 6oo 480 360 -120 -240
6 1.5 1.0 1.5 -0.5 0 450 540 570 +90 1+120
7 1.25 1.0 0 -0.25 -1.25 420 120 0 -300 -420
8 1.25 3.5 2.5 +2.25 +1.25 570 6oo 6oo +30 +30
9 4.0 3.5 2.5 -o.5 -I.5 780 750 870 -30 +9o
I0 0.5 0.5 0 0 -0.5 i8o 420 0 +240 -i8o
I I 3.0 2.0 2.5 -1 .0 -0.5 555 6oo 750 +45 +195
12 0.75 I .5 1.5 +0.75 +0.75 240 6oo 720 + 360 + 68o
.I I..

Mean I.67 I.62 1.42 +0.04 -0.025 437-9 475.0 527.5 +37.' + IO6.3
Standard

error 0.33 0.36 0.29 0.22 0.22 54.3 52.3 92.9 50.0 90.0

TABLE 4

DURATION OF ANGINA AFTER EXERCISE-TOLERANCE TESTS

Duration of angina (seconds) Change in duration of angina (seconds)
Case no.

Control period Benziodarone Placebo Benziodarone Placebo

I I84 120 I97 - 64 + 13
2 I39 193 117 + 54 - 22
3 144 I97 151 + 53 + 7
4 96 8o 62 - i6 -34
5 389 270 352 -1I9 - 37
6 83 76 99 - 7 + i6
7 276 I85 i68 -9I -io8
8 99 93 II8 - 6 + '9
9 1I20 i8o 201 + 6o + 8i
I0 183 200 Io8 + 17 -75
II I87 369 224 + I82 + 37
12 6i 68 68 + 7 + 7

Mean i63.4 I69.2 I55.4 + 5.8 - 8.o
Standard error 26.7 25.9 23-4 23.0 I 14.7

trocardiographic control, which relies as little as
possible on the patient's interpretation of his
response to treatment.

Gillott (1959) reported considerable improve-
ment with benziodarone in 77% of i8o anginal
patiehts but since assessment was mainly subjective
and entirely uncontrolled the value of these obser-
vations is dubious. Similar criticism applies to
studies carried out by Vercruyssen and Geyssens
(1962) and Dailheu-Geoffroy and Nataf (I96I).
The present study showed that benziodarone
twas no better than a placebo in reducing the
frequency of anginal attacks and in addition no

objective improvement either in exercise tolerance
or myocardial ischaemia resulted from its use.

Summary
A controlled double-blind and objective evalua-

tion of benziodarone (Cardivix), a new coronary
vasodilator, in the prophylactic treatment of
angina pectoris has been carried out in i 2 patients.
The drug failed significantly to influence either

the frequency of anginal attacks or exercise toler-
ance and the resulting electro-cardiographic
changes of myocardial ischeemia.
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The importance of a controlled double-blind
study and objective criteria of improvement in
the assessment of an anti-anginal drug is empha-
sized.

We are indebted to Mr. M. K. Cameron for technical
assistance with the exercise tolerance tests, and to
Dr. G. F. Davey of Genatosan Ltd., who kindly
supplied the tablets of benziodarone and placebo.
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