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A comparison of diltiazem and atenolol in angina

David Wheatley
The General Practitioner Research Group, llA Manor Court, Hinchley Wood, Surrey, KTIO OSP, UK.

Summary: Diltiazem was compared to atenolol in a double-blind trial involving 78 patients suffering
from coronary heart disease. Following a 2 week control period, patients were randomly allocated to 6
weeks treatment with one or the other drug.
The patients themselves made daily records of anginal attacks, trinitrate requirements, well-being and

exercise tolerance. With both drugs there were highly significant reductions in the anginal attack rate and
trinitrate requirements, and significant improvement on the other measures. However, there were no
significant between drug differences.
The incidence of side effects with diltiazem was very low and no patient had to omit treatment for this

reason, although three patients did so on atenolol.

Introduction

Drugs that block calcium flow at a cellular level
provide a useful alternative to the beta-adrenergic
blocking drugs in the treatment of coronary heart
disease (CHD) and various other cardiovascular dis-
orders (Zelis & Flaim, 1982). Beneficial effects result
from the ability of these drugs to reduce afterload,
myocardial contractility and heart rate, and to in-
crease coronary blood flow by direct dilatation of the
large coronary arteries (Naylor, 1980). However,
individual compounds of this group of drugs, which
differ chemically from one another, have different
relative potencies on these various cardiovascular
functions (Stone et al., 1980; Ellrodt et al., 1980;
McAuley & Schroeder, 1982). Diltiazem (Tildiem), a
1, 5-benzothiazepine derivative, is the latest drug of
this type to be introduced in theUK and is particularly
potent in its coronary vasodilator activity (McAuley&
Schroeder 1982; Tartaglione et al., 1982).
Apart from the possibility of greater clinical effec-

tiveness, the calcium antagonist drugs have the advan-
tages over the beta-adrenergic blocking drugs in that
they do not cause bronchospasm or cardiac failure in
susceptible patients or vasospasm in Raynaud's dis-
ease (Awan et al., 1982). It therefore seemed
appropriate to undertake a clinical trial ofdiltiazem in
comparison to one of the most widely used beta-
blocking drugs, namely atenolol (Tenormin), in
patients suffering from CHD.

Methods and patients

There was an initial 2-week control period, during
which placebo was given, and patients continued with
any non-anti-anginal medications that they were
already taking. However, if a patient was already
taking a beta-blocker, then this was phased out during
the first 3 days of the control period. Subsequently,
patients were treated for 6 weeks with one or other of
the two trial drugs, the choice being determined by
random selection.

Since diltiazem is given three times daily and
atenolol once daily, the double-placebo technique was
used, so that patients received either: (1) Diltiazem
60mg t.d.s. + placebo atenolol one each morning. (2)
Placebo diltiazem 1 t.d.s. + atenolol 100mg each
morning. The trial included patients aged 25 to 70 y,
suffering from angina of either Class 2 or Class 3
severity (New York Heart Association classification).
Class 2: stable effort angina occurring after the same
degree of effort. Not interfering with everyday life.
Class 3: intractable angina of effort occurring on
minimal effort and interfering with everyday life.

Patients were only admitted to the trial if they were
suffering from typical anginal pain with three or more
attacks per week, and, where possible, showing defin-
ite electrocardiogram (ECG) changes after exercise.
Patients were excluded if suffering from hepatic,
thyroid, heart valve, peripheral vascular, renal or
respiratory disease; mental retardation; unstable
angina; anaemia (Hb < 10 g/100 ml); conduction
abnormalities; dysrhythmia; diabetes mellitus; or in-
farction in the previous 3 months. Females of child
bearing age were also excluded.
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Patients continued to take trinitrate tablets for the
relief of attacks only and antihypertensive drugs were
continued provided that these were not beta-blockers.
However, the following drugs were not given during
the trial: beta-blockers, digitalis, amiodarone, or other
calcium antagonists; if these were required on medical
grounds, then such patients were excluded from the
trial.
The patients themselves made daily records

throughout the 8 week trial period of the number of
attacks of chest pain, whether at rest or on exercise,
and the number of trinitrate (TNT) tablets needed to
relieve the attacks of pain. TNT was only used when
necessary to relieve angina. The patients also recorded
each evening how they felt during the day and how
they were able to cope with exercise, respectively, on a
four-point scale as follows: 0 = worse, 1 = the same,
2 = better, and 3 = much better. At the end of each 2
week period, the doctors measured pulse rate and
blood pressure and made an overall estimate of global
improvement (compared to control) as follows:
-1 = worse, 0 = no improvement, 1 = improved, and
2 = much improved. Side effects were only recorded if
spontaneously volunteered by the patients and
attributed to the trial tablets.

Differences between the control period and each
period of the trial were tested for statistical sig-
nificance using the paired t test or Wilcoxon Signed
Rank test, as appropriate. Between drug differences
were tested for using the unpaired t or Mann-Whitney
test, as appropriate.

Records were received from 78 patients and on
breaking the code it was found that 38 of these had
received diltiazem and 40 atenolol, a very satisfactory
distribution ofcases between the two treatment groups
according to the randomization method used. The two
treatment groups matched one another very well in
respect ofthese various items ofpatient data (Table I).

Table I Comparison of treatment groups

Diltiazem Atenolol

Number (M:F) 38 (24:14) 40 (27:11)*
Mean age (± s.e.m.) 56.9 (1.2) 56.2 (1.5)
Range 32- 69 34- 71
Mean weight 71.9 (1.8) 73.4 (1.7)
(kg ± s.e.m.)
Range 41- 90 51-104
Mean height 168.3 (1.4) 168.7 (1.7)
(cm ± s.e.m.)
Range 152-185 140-188
*Sex not recorded in 2 cases

Results

Anginal attacks

The results in relation to anginal attack rate and TNT
requirements are shown in Table II. In both treatment
groups there was a significant reduction in both
anginal attack rate and TNT requirements at all
periods of the trial as compared to the control period.
Thus, with diltiazem, the mean attack rate during the
control 2 weeks was 24.4 and this had been reduced to
10.5 during the last 2 weeks of the trial (P <0.001).
The comparable figures for atenolol were: 21.5 (con-
trol 2 weeks) reduced to 9.0 (last 2 weeks) (P< 0.001).
Similar figures were recorded for TNT requirements
(P< 0.001 with both drugs). There were no significant
between-drug differences at any period of the trial.

Well-being and exercise tolerance

The patients records ofgeneral well-being and exercise
tolerance are shown in Table III. For both measures,
there was statistically significant improvement at all
periods ofthe trial with both drugs, as compared to the
control 2 weeks. Thus, in respect of well-being, with
diltiazem the mean score during the control period was
14.2, and this improved to 21.5 during the last 2 weeks
of the trial (P <0.001). The comparable figures for
atenolol were: 16.9 improving to 25.1 (P< 0.001). The
mean score for exercise tolerance improved from 13.6
during the control period to 19.9 during the last 2
weeks ofthe trial with diltiazem (P< 0.001), and from
14.4 to 21.1 with atenolol (P< 0.001). There were no
significant between-drug differences in respect of
either measure.

There was significant improvement in the doctors'
global assessments with both drugs at all periods ofthe
trial (P< 0.001 last 2 weeks as compared to control 2
weeks for both drugs), but again with no significant
between-drug differences.

Pulse rate and blood pressure

There was a progressive reduction in mean pulse rate
in both treatment groups, this being statistically
significant from weeks 3-4 onwards with diltiazem
(P< 0.05) and from weeks 1-2 onwards with atenolol
(P< 0.001). Thus, with diltiazem the mean pulse rate
was reduced from 80.9 initially to 76.3 by the end ofthe
trial; the comparable figures for atenolol being: 77.9
initially, reducing to 70.9 by the end of the trial. There
were no significant between-drug differences in respect
of pulse rate. There was significant reduction in mean
systolic blood pressure with diltiazem from an initial
146.3 mmHg to 141.7 mmHg (P<0.05); the com-
parable figures for atenolol being 146.7 mmHg, re-
ducing to 139.1 mmHg by the end of the trial
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Table II Mean figures (± s.e.m.) for 2-weekly anginal attack rate and TNT requirements

Anginal attacks TNT requirements
Period Diltiazem Atenolol Diltiazem Atenolol

Control period 24.4 (3.3) 21.5 (2.2) 23.8 (4.1) 19.3 (2.9)
0-2 weeks 16.6 (2.7) 16.4 (2.6) 13.7 (2.6) 14.2 (2.5)
3-4 weeks 14.0 (2.6) 12.1 (2.6) 11.5 (2.3) 11.4 (2.7)
5-6 weeks 10.1 (2.3) 9.0 (1.9) 8.7 (1.9) 7.9 (2.0)

0-6 weeks 13.4 (2.4) 11.4 (1.8) 11.3 (2.1) 10.4 (1.9)

(P <0.01). However, there was no significant reduc-
tion in diastolic blood pressure with diltiazem
(84.0mmHg, to 83.3mmHg) although there was a
significant reduction with atenolol (86.0mmHg, to
81.2mmHg) (P<0.01). There were no significant
between drug differences in respect ofeither systolic or
diastolic blood pressure.

Side effects

During the control period the proportion of patients
experiencing no side effects at all amounted to 90% in
the diltiazem group as compared to 74% during the
trial period. The comparable figures for atenolol were:
control 83%, trial period 73%. There was no sig-
nificant between-drug difference in respect of the
incidence of side effects and no particular side effect
predominated with either drug (Chi-square).
With diltiazem there were no cases where treatment

had to be omitted because of side effects, whereas in
the atenolol group three patients had to omit treat-
ment because of headache, bronchospasm and nausea
respectively, and one suffered a myocardial infarction.

Discussion

The clinical evaluation of new drugs runs a fairly
predictable course, starting with open studies for the
purpose of confirming efficacy and establishing
optimum dosage, and then double-blind comparisons
firstly to placebo and then to standard equivalent

drugs to establish comparative effectiveness. In the
case of diltiazem, many of these studies have been
undertaken in the USA and are concerned with its two
main actions in hypertension and angina, respectively.
Studies in hypertension have shown the drug to be
effective with a duration ofaction of8-12 h (Olivari et
al., 1979); and in angina to have a maximal effect
3-8 h after dosage (Chaitman et al., 1984). Open and
controlled studies have both confirmed the effective-
ness of diltiazem (Hossack et al., 1982a,b; Strauss et
al., 1982; Feldman et al., 1982).

Further comparative trials have been made with
established adrenergic beta-blocking drugs and other
calcium antagonists, although the latter are at present
few in number. The beta-blockers are a heterogeneous
group ofdrugs (Wheatley, 1981) and have a number of
differing properties that may affect their effectiveness
in angina. Two such important properties are cardio-
specificity and lipophilia; the first involving actions
other than those destined for the target organ that may
be disadvantageous, and the latter determining the
degree of peripheral or central activity. The choice is
indeed catholic; ranging from the original non-car-
diospecific highly lipophilic propranolol, through car-
diospecific non-lipophilic drugs such as metoprolol
and atenolol, to the cardiospecific lipophilic com-
pounds such as betaxolol (Manoury, 1983). As the
established 'standard', propranolol has been used for
comparative purposes in many of the studies on
diltiazem.
Such studies have confirmed the equivalent effec-

tiveness of diltiazem (Chaitman et al., 1984; Yamak-

Table IIn Mean figures (± s.e.m.) for 2-weekly scores in respect of well-being and exercise tolerance

Well-being Exercise tolerancePeriod Diltiazem Atenolol Diltiazem Atenolol

Control period 14.2 (0.8) 16.9 (1.3) 13.6 (0.8) 14.4 (1.2)
0-2 weeks 17.8 (1.4) 21.7 (1.8) 16.0 (1.1) 18.3 (1.5)
3-4 weeks 19.1 (1.6) 24.6 (1.7) 17.5 (1.3) 20.9 (1.5)
5-6 weeks 21.5 (1.8) 25.1 (1.7) 19.9 (1.7) 21.1 (1.6)

0-6 weeks 19.4 (1.5) 24.0 (1.4) 17.3 (1.2) 20.3 (1.3)
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ado et al., 1983; Tilmant et al., 1983) and this has been
shown also against the cardiospecific drug metoprolol
in hypertension (Trimarco et al., 1984). Verapamil and
nifedipine are the two calcium antagonists most firmly
established in clinical practice. Verapamil has been
thought to be only moderately effective as an anti-
anginal agent (Henry, 1980). Chaitman et al. (1984)
compared diltiazem to nifedipine (as well as to
propranolol and placebo), finding similar im-
provement in exercise tolerance of patients with
chronic stable angina. However, the maximum effect
ofnifedipine was at 1-3 h after ingestion, as compared
to 3-8 h for diltiazem.

This paper forms one of the later links in the
research chain, comparing diltiazem to another establ-
ished drug in the treatment ofangina, namely atenolol.
Despite the fact that there can be a strong placebo
effect in anginal trials (Strauss et al., 1982; Wheatley
1979, 1984), both drugs in this trial were shown to
produce a highly significant reduction in the anginal
attack rates and trinitrate requirements in comparison

to the control 2 week period. Therefore, diltiazem
represents a useful addition to the therapeutic
armamentaria available for the treatment of coronary
heart disease. It may well have further advantages in
respect of the specificity of action, tolerance and a low
incidence of side effects, that will emerge when the
drug has been in widespread clinical use.
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