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Clinical evaluation of oxprenolol in angina
pectoris
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A controlled double-blind clinical evaluation of oxprenolol, a new beta-adrenergic blocking drug,
has been carried out in I3 patients with angina pectoris. Objective assessment was based on
exercise on a treadmill with continuous radiocardiographic monitoring. The dose of oxprenolol
was 8o mg three times a day. There was a significant reduction of the degree of ischaemic ST
depression during exercise after oxprenolol treatment, though the amount of exercise was un-
changed. It is possible that larger doses of oxprenolol may be of more value in improving exercise
tolerance, as well as myocardial ischaemia.

Sympathetic beta-blocking agents are now
widely used in the treatment of angina pec-
toris. Propranolol is the drug with which most
experience has been obtained (Gilam and
Prichard, I965; Birkett and Chamberlain,
I966; Grant et al., I966; Sandler, Clayton,
and Thornicroft, 1968), but has two important
disadvantages - an adverse effect on myocar-
dial function (Chamberlain, I966; Stephen,
I966) and the production of bronchospasm
(McNeill, I964). Oxprenolol, a new beta-
adrenergic blocking agent, has been found to
be equipotent with propranolol, but is
claimed to produce significantly less depres-
sion of myocardial contractility (Grandjean
and Rivier, I968; Nayler, Chipperfield, and
Lowe, i969), and to have a reduced risk of
producing bronchospasm (Beumer, I969).
Favourable clinical and haemodynamic effects
were found with intravenous oxprenolol in
anginal patients (Sharma et al., I97i), but to
date long-term studies of the oral preparation
in angina have been based on subjective data
only (Scebat and Bensaid, 1970; Bianchi,
Lucchelli, and Starcich, I969; Wilson et al.,
I969; Waal, I968). In view of its potential
value in treating angina pectoris it was
decided to carry out a controlled double-
blind study of oxprenolol in angina, basing
the assessment primarily on objective criteria
of ischaemia provided by exercise tolerance
tests on a treadmill with continuous radio-
cardiographic monitoring during the exercise.
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Patients and methods
Thirteen patients with typical angina pectoris,
aged 40 to 66 years, were studied. There were I0
men and 3 women. Myocardial infarction had
occurred in only one patient previously and no
patient was suffering from right or left ventricular
failure, currently or had done so in the past. In all
patients the angina had settled down to a stable
pattern; the frequency of angina was up to 7
attacks per week in 7 of the subjects, up to 20 per
week in 3, and up to 35 per week in 3, for which
glyceryl trinitrate was being taken regularly. All
patients showed ST depression in the exercise
electrocardiogram, ensuring that an objective index
of myocardial ischaemia was available for drug
evaluation. The oxprenolol was given in an oral
dose of 8o mg three times a day and matched with
an identical placebo, each drug being given for a
period of one month on a double-blind basis, the
choice of the starting drug being randomized.

All patients attended the out-patient depart-
ment monthly. After a preliminary control period
of one month during which the only drug taken
was glyceryl trinitrate, the patients were issued
with a month's supply of either oxprenolol or
placebo, and at the next visit a month later they
were given the other drug. A record card was also
issued at each visit to be completed daily indicat-
ing only the number of attacks of angina experi-
enced that day. The number of anginal attacks
was then noted at the subsequent visit, but to
eliminate any errors from a carry-over effect of the
previous month's therapy only the last two weeks
of the four-week period were used to obtain the
incidence of anginal attacks.

Exercise tolerance tests were carried out at the
beginning of the study and at each of the two sub-
sequent monthly visits. A treadmill was used at
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a speed of 3 m.p.h. and an inclination of IO0. The
patient was monitored continuously during the
exercise by radiotelemetry and exercise was
stopped if the patient developed angina or the
radiocardiogram showed ischaemic ST depres-
sion. Depression of the ST segment of plane or
sagging contours lasting at least o-o8 sec was
accepted as indicating myocardial ischaemia
(Bellet et al., I962). Radiocardiographic monitor-
ing was continued after cessation of exercise until
all evidence of ischaemia had disappeared. The in-
dices of assessment recorded during the exercise
test included the duration of exercise before the
development of angina or ischaemia, the duration
of angina, the degree and duration of the ST
depression, and the heart rate before and after
exercise. The standing and lying blood pressure
was recorded before exercise was started to deter-
mine whether the previous month's preparation
had a hypotensive action.

In addition to exercise electrocardiography each
patient had respiratory function assessed by
Vitalograph. The forced expiratory volume at one
second and the forced mid-expiratory flow
(middle 50% of the forced vital capacity) were
used to assess bronchospasm (Leuallen and Fow-
ler, I955). Other routine screening investigations
included haemoglobin, white count, platelet
count, blood urea, and liver function tests.

Results
In view of the well-established placebo re-
sponse in anti-angina trials (Greiner et al.,
i950), the effects of oxprenolol were assessed
solely by comparison with the placebo period.
Assessment is based on a statistical analysis of

the differences occurring in individual pa-
tients, and not by comparison of the mean
values of the two groups as a whole, as this
affords a more sensitive index of drug re-
sponse. The results are shown in the Table.
There was no significant change in the weekly
incidence ofangina after oxprenolol treatment.
Nor were there any significant differences in
either the duration of exercise or the duration
of exercise-induced angina. However, when
the more objective indices of myocardial
ischaemia are considered, it is seen that ox-
prenolol has produced a significant decrease
in the amount of ST depression produced
during exercise (P < o 02) though the duration
of this depression was not influenced. Both
the resting heart rate (P < o0o2) and the heart
rate after exercise (P < o.ooi) were signifi-
cantly lower with oxprenolol. The effect of
oxprenolol on blood pressure is also shown in
the Table, and here the only significant find-
ing was a fall in standing systolic pressure
(P < 0.02). Assessment of respiratory function
showed a reduction of FEV 1.o with oxpreno-
lol which was statistically but not clinically
significant.
There was no evidence of any adverse

effects of oxprenolol on the routine haemato-
logical screening tests.

Discussion
Oxprenolol has been found to be a potent
beta-receptor blocker both experimentally

TABLE Comparison of clinical, electrocardiographic, and respiratory parameters between
placebo and oxprenolol in 13 angnal patients

Mean values of whole Mean differ- Standard
group ence between error of

placebo and mean
Placebo Oxprenolol oxprenolol difference

No. of anginal attacks per week ii-8 10-4 - I.4 2-07 NS
Exercise test

Duration of exercise (sec) I315 I36-2 +47 I7.9 NS
Duration of angina induced by

exercise (sec) 2I3-8 i85-o -28-8 24.8 NS
Amount of ST depression (mm)

during exercise 0-7 0-3 -0.38 O-I7 o-02<P<o-o5
after exercise o-88 O073 -OI5 OI9 NS

Duration of ST depression (sec) 264 264 ° 0
Heart rate before exercise 79-5 68-5 -II0 4-0 O-OI < P < 0-02
Heart rate after exercise I24-I 97-5 -26-6 6-o <o-ooI

Systolic blood pressure: lying 145-8 141-7 -4.I 4 7 NS
standing 145-0 I36-7 -8-3 4.3 OoI < P < 0-02

Diastolic blood pressure: lying 86.7 83-3 -3.4 3.I NS
standing 86-3 8I-3 -5-0 2.4 NS

Respiratory function
FEV1.0 (I.) 2-6 2.4 -0O2 0-07 O0OI <P<0-02
FMF (l./mnin) I23-0 I23-5 +0°5 7.6 NS

FEV1.0 = forced expiratory volume at i sec; FMF= forced mid-expiratory flow; NS=Not significant.
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(Bender, I968) and in man (Grandjean and
Rivier, I968). It has been found to produce
significantly less depression of myocardial
contractility in therapeutic doses than pro-
pranolol (Grandjean and Rivier, I968; Nayler
et al., I969) probably due to its inherent
sympathomimetic activity (Brunner, Hedwall,
and Meier, I968), a property not possessed by
propranolol.
The favourable reports to date from con-

trolled studies of oral oxprenolol in angina
have been largely subjective and based on
alterations in the frequency and severity of
the anginal attacks (Scebat and Bensaid,
6I970; Bianchi et al., I969; Wilson et al.,
I969; Pitt and Anderson, 1970). Subjective
studies are of limited value in clinical evalua-
tion of an anti-anginal drug. Most workers
have found little correlation between fre-
quency and severity of angina and the degree
of myocardial ischaemia (Riseman, Altman,
.and Koretsky, I958; Batterman, I955; Katz,
I935) though others, however (Sharma et al.,
I97I), using oxprenolol and propranolol intra-
venously, have shown some correlation.
Though the patient's concern is naturally
enough with the relief of his angina, it is the
physician's responsibility to achieve this by
,measures which interfere with the pain-
producing myocardial ischaemia. The neces-
sity for an objective study in assessing the
effect of a drug on myocardial ischaemia there-
fore becomes obvious. The results of the
present study confirmed the beneficial effect of
oxprenolol on the degree of myocardial
ischaemia induced by exercise, but did not
show any significant change in amount of
exercise possible. The frequency of the angina
was not influenced by oxprenolol in the dose
used in the study and in this respect practolol
has produced similar results (Sandler and
Clayton, I970). The more favourable effects of
intravenous oxprenolol on exercise tolerance
found by Sharma et al. (I97I) and Prichard,
Aellig, and Richardson (I970) suggest the
possibility of inadequate blood levels of ox-
prenolol in the present study, either through
inadequate oral dosage or possibly defective
absorption, a question that can only be de-
cided by measurement of oxprenolol blood
levels. However, the slowing of heart rate both
before and after exercise following oxprenolol
treatment does show a measure of beta-
receptor blockade. While there were no
clinically adverse effects on myocardial func-
tion produced by oxprenolol there was an
average reduction of o-2 1./min in the forced
respiratory volume at one second suggesting a
bronchoconstrictor effect found also with
other beta-blocking drugs, such as proprano-

lol, when used in treating angina (Sandler and
Clayton, I970).

In the present study oxprenolol has pro-
duced a significant improvement in exercise-
induced ischaemic ST depression in a dose of
8o mg three times a day. It is quite possible
that larger doses of oxprenolol might result in
correspondingly more favourable subjective
effects since it has been clearly shown by
Prichard and Gillam (I97I) that the effective-
ness of the beta-blocking drug, propranolol,
both in controlling angina and in influencing
the electrocardiographic changes during exer-
cise, is progressively related to the dosage
used.
We are indebted to Dr. R. Rondel of Ciba for
supplies of oxprenolol and placebo.
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