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Background: The basic cause of angina pectoris is imbal- 
ance between the metabolic needs of the myocardium and the 
capacity of the coronary circulation to deliver sufficient oxy- 
genated blood to satisfy these needs. 

Hypothesis: The study was undertaken to evaluate whether 
the effect of combined amlodipine and atenolol therapy on pa- 
tients with stable angina pectoris and with ST-depression dur- 
ing exercise testing and 48-h ambulatory electrocardiographic 
monitoring is superior to that of either agent given alone. 

Methods: Patients with stable angina pectoris and ST de- 
pression during exercise and ambulatory monitoring were ran- 
domized to receive amlodipine (n = 1 16) or atenolol (n = 1 16), 
or both (n = 1 19). All patients were also treated with short- and 
long-acting nitrates. The design was a double-blind, random- 
ized, triple-arm parallel group study with 10 weeks of admin- 
istration of the test medication. 

Results: In terms of time to onset of ST depression > 1 
mm, time to onset of angina, total exercise time, maximum 
achieved workload, and peak intensity of angina, amlodipine 
and atenolol alone were as effective as their combination. 
During ambulatory monitoring, atenolol was more effective 
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than amlodipine regarding total time and number of ST- 
depression episodes, and as effective as the combined drugs. 

Conclusion: For individual patients with stable angina pec- 
tons, combination of a beta blocker with a calcium antagonist 
is not necessarily more effective than either drug given alone. 

Key words: angina pectoris, amlodipine, atenolol, exercise 
test, ambulatory electrocardiographic monitoring 

Introduction 

The basic cause of angina pectoris is imbalance between the 
metabolic needs of the myocardium and the capacity of the 
coronary circulation to deliver sufficient oxygenated blood to 
satisfy these needs. In patients with predominantly exertional 
angina, that is, most of those with chronic stable angina,' up to 
70% of all ischemic episodes may be asymptomatic.* 

Treatment of exertional ischemia, asymptomatic or not, 
aims to reduce myocardial demands expressed as heart rate, 
blood pressure, and contractile response to exercise. The three 
main categories of drugs with proven efficacy in relieving 
symptoms of stable angina are nitrates, beta blockers, and cal- 
cium antagonists. The concept that beta blockers and calcium 
antagonists act on different determinants of the myocardial 
oxygen supply-demand relation has long provided strong sup- 
port for their combined use together with short- and long-act- 
ing nitrates, although the efficacy of this combination is still 
under debate.3" 

The present study was undertaken to assess the anti-is- 
chemic efficacy of amlodipine and atenolol versus their com- 
bination, together with long-acting nitrates, in patients with 
stable angina pectoris. It was designed as a double-blind, 
randomized, three-arm parallel group study with 10 weeks 
of administration of the test medication preceded and fol- 
lowed by exercise test and ambulatory electrocardiographic 
(ECG) monitoring. 
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5 rng amlodipine 
+ 50 rng atenolol placebo 

I 

Methods 

10 rng amlohipine 
+ 100 rng atenolol placebo 

The study comprised 35 1 patients aged 42 to 80 years. The 
main criterion for enrollment was a history of clinically stable 
angina, defined as precordial discomfort, tightness, heaviness, 
pain with or without radiation, and dyspnea, usually provoked 
by exertion or cold and relieved within 10 min by rest or by ni- 
troglycerin, for at least 3 months and with at least three angi- 
nal attacks per week before the start of the run-in period. Also 
required was one positive bicycle exercise test, defined as ST 
depression > 1 mm within 7 min (max. 90 W) in women and 
within 13 min (max. 150 W) in men, with or without chest 
pain. Criteria for exclusion were myocardial infarction, coro- 
nary bypass surgery, or percutaneous transluminal coronary 
angioplasty (FTCA) in the preceding 3 months, unstable 
angina, signs and/or symptoms of congestive heart failure, 
significant arrhythmia, second or third degree atrioventricular 
block, diastolic blood pressure > 1 15 mmHg or systolic blood 
pressure >250 mmHg, and medication influencing ECG 
(e.g., digoxin or antiarrhythmic drugs). Patients receiving beta 
blockers or calcium antagonists that could not be safely with- 
drawn, those in need of supplementary anti-ischemic medica- 
tion other than nitroglycerin during the run-in period, or those 
in need of revascularization were also excluded. 

In all, 28 centers participated in the trial. The three arms 
were run in parallel and the study comprised three phases. 
During Phase 1 (1 week), only short-and long-acting nitrates 
were permitted as antianginal therapy. In Phase 2 (4 weeks), 
the patients were randomized to one of the following regi- 
mens: Group 1 amlodipine 5 mg + placebo replacing atenolol 

50 mg, Group 2 atenolo150 mg + placebo replacing amlodip- 
ine 5 mg, or Group 3 amlodipine 5 mg + atenolo150 mg. 

Phase 3 was a 6-week follow-up period during which the 
dose was increased to a forced high level in all patients, except 
in those who had experienced any adverse effects that could 
possibly be drug-related, or if it could be anticipated that the 
higher dose would not be tolerated. Patients with systolic 
blood pressure c 100 mmHg or heart rate c 60 beatshin on 
tolerated, low-dose treatment did not receive the higher dose. 
For all other patients the doses were: Group 1 amlodipine 10 
mg + placebo replacing atenolol 100 mg, Group 2 atenolol 
100 mg + placebo replacing amlodipine 10 mg, and Group 3 
amlodipine 10 mg + atenololl00 mg. If unacceptable dose-re- 
lated side effects occurred within 2 weeks of high-dose treat- 
ment, return to low dose could be arranged at an optional con- 
sultation. That dose was then maintained until the end of the 
study. The overall duration of the study was 1 1 weeks and in- 
cluded five or six out-patient visits (Fig. 1). 

At the first visit (Day - 8) all antianginal medication except 
short- and long-acting nitrates was withdrawn and baseline as- 
sessment was obtained. Beta blockers were gradually reduced. 
At the second visit (Day -2), a baseline exercise test was per- 
formed and ambulatory ECG apparatus was fitted. At the third 
visit (Day 0), that apparatus was removed and eligible patients 
were randomly allocated to treatment in one of Groups 1,2, or 
3. Special cards for recording the number of angina attacks 
and nitroglycerin consumption were issued to each patient and 
reviewed at all visits. At the fourth visit (Week 4), the high- 
dose regimen was instituted, with possible adjustment at visit 
4a. ' h o  days before the fifth visit, the ambulatory ECG appa- 
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FIG 1 Flow chart of study. Day -8: Clinical examination, electrocardiogram (ECG). Day -2: Exercise test, start of 48-h ECG monitoring. 
Day 0: Enrollment, randomization. Week 4: Switch to high-dose regimen, subsequently (4a) modified if required. Week 1 0  Exercise test after 
48-h ECG monitoring. BP = blood pressure. 
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ratus was again applied. It was removed at the fifth visit (Week 
lo), when the study was completed by an exercise test (Fig. 1). 

Any suspected or manifest adverse reactions were recorded 
by the clinician at each visit, when the heart rate and blood 
pressure (supine and standing) were measured. Compliance 
with medication was measured by tablet counts at each visit. 

For the exercise tests (at entry and at Week 10) a bicycle er- 
gometer was used, with a starting workload of 20 W, increased 
by 10 W every min. All exercise tests were performed at the 
same morning hour, 2-3 hours after medication, for each pa- 
tient. Before exercise, a 12-lead ECG was recorded with the 
patient supine. For monitoring during exercise, a 6-lead chest 
ECG was used. Heart rate and blood pressure in sitting posi- 
tion were recorded immediately before exercise, during exer- 
cise at each load, at the end of exercise, and in supine position 
4 and 10 min after exercise. All patients pedalled until they 
were unable to continue because of symptoms. The patients’ 
reasons for terminating the exercise test were noted. 

The perception of chest pain was rated by the patients, using 
a Borg scale of 0 to 10, where 0 = no pain and 10 = maximal 
pain.’ Exercise was terminated at pain scores 5 to 6. The per- 
ception of exertion and/or leg fatigue and/or breathlessness 
was also rated on a scale of 0 to 10. 

Horizontal or downsloping ST depression (60 ms after the 
J point) in chest leads was measured (mean of three complex- 
es). Computerized ST depressions were manually verified. All 
data were centrally read. 

Forty-eight-hour ambulatory ST-segment ECG was per- 
formed in the run-in period before start of treatment and after 
10 weeks of the scheduled medication. The ambulatory ECGs 
were recorded simultaneously on aTracker tape recorder (Rey- 
nolds Tracker, Reynolds Medical Ltd., Hertford, England) and 
were analyzed with a computer-based, operator-interactive sys- 
tem (Aspect, Danica Biomedical AB, Borlkge, Sweden). 

The total ischemic burden and the total number of ST-seg- 
ment depression (> 1 mm) episodes during the respective peri- 
ods were determined. An abnormal ST-segment depression 
was defined as a planar or downsloping shift of the ST seg- 
ment of 2 0.1 mV, measured 60 ms after the J point and persist- 
ing for at least 1 min. One min average QRST complexes with 
markers for QRS onset, the J point, the point 60 ms after the 
J point (ST-60), and the computed ST depression and heart 
rate were recorded. These printouts were then scanned visual- 
ly. The tapes were analyzed blindly, that is, the investigator had 
no clinical information about the patient. All recordings were 
centrally read. 

The patients gave informed consent to the study, which was 
approved by the Ethics Committee of the Karolinska Institute 
and the Swedish Medical Product Agency. 

magnitude of differences was explored by least-squared 
means (LSMEAN) and 95% confidence intervals. Treatment 
differences in relation to ambulatory ECG findings were ana- 
lyzed with the Kruskal-Wallis X2 test and the Brown-Moods 
X2 test, with significance level set at 5%. 

Of the 442 patients who entered the trial, 351 were ran- 
domized: 1 16 received amlodipine, 1 16 atenolol, and I 19 
both amlodipine and atenolol. The three groups were conipa- 
rable in age and gender distribution and in all clinical baseline 
characteristics (Table I). Antianginal medication before the 
study start (consumption of short- and long-acting nitrates, 
beta blockers, and calcium antagonists) was also similar 
(Table I). Estimated compliance in medication was high over- 
all, 8&100%, in all three groups. 

The trial was prematurely discontinued in 3 1 cases (1 3 in 
the amlodipine, 8 in the atenolol, and 10 in the combined drug 
group) for the reasons stated in Table 11. 

Among the patients who received amlodipine alone, the 
percentage who could tolerate transition to the high-dose regi- 
men was higher (83%) than in those randomized to atenolol, 
alone (72%) or in combination (55%). Bradycardia was the 
most common reason for not increasing the atenolol dose. 

Exercise Tests 

The mean value of the primary efficacy variable, time to 
ST-segment depression > 1 mm during exercise, increased 
from baseline to the end of the study, with no statistically sig- 
nificant difference between the three treatment groups Table 
111). Analysis of the maximum ST-segment depression like- 
wise failed to show any difference between the treatment 
groups (Table In), nor was statistically significant intergroup 
difference found in any of the other secondary objectives 
(time to onset of angina, total exercise time, maximum work 
load, and maximum chest pain). The maximum work load in- 
creased significantly from baseline to the end of the study 
only in the amlodipine group (Table 111). 

The number of patients who interrupted the exercise test be- 
cause of chest pain was greater at baseline than at the end of the 
study, especially in the combined group (55 vs. 25%) and in 
the amlodipine group (40 vs. 25%). In the atenolol group, the 
difference was much smaller (47 vs. 40%). At Week 10, the 
most common reason for interrupting the test was leg fatigue 
in all groups (Table IV). 

Heart Rate, Blood Pressure, and Rate-Pressure Product 
Statistical Methods 

Analysis of covariance was performed for time to onset of 
ST depression, systolic and diastolic blood pressure, heart rate 
(standing and supine), and weekly number of angina attacks. 
The statistical significance of differences between the three 
treatment arms was tested at 5% level with the F-test, and the 

The mean values at rest and at maximum workload for hem 
rate, supine blood pressure, and rate-pressure product were al- 
most identical at baseline in the three treatment groups (Fig. 
2). At the end of the study (Week lo), the heart rate in the am- 
lodipine group was unchanged, while systolic blood pressure 
and the rate-pressure product were significantly reduced both 
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TABLE I Baseline patient data 

Amlodipine Atenolol Amlodipine + atenolol Significance 

Number of patients 116 116 119 
Mean age, years (range) 63(42-80) 63 (42-80) 65 (43-78) NS 
Gender (df) 88/28 9Y24 89/30 NS 
Height (cm) 172+9 1726 173+8 NS 
Weight (kg) 8ot13 79+ 12 79+11 NS 
Duration of angina, years 5+6 5+5 5+6 NS 
No. of attackdweek 5+5 5+3 6+5 NS 
Known hypertension (%) 26 28 25 NS 
Current smokers 12 17 13 NS 
No. of cigarettedday (mean) 8+5 8+6 11+9 NS 
Previous MI % 26 23 22 NS 
Previous PTCA (%) 4 6 3 NS 
Previous CABG (%) 11 14 9 NS 
Insulin-dependent diabetes (%) 4 3 3 NS 
Non-insulin-dependent diabetes (a) 5 9 6 NS 

Antianginal therapy in past 3 months (%) 
Nitroglycerin 96 94 95 NS 
Short-acting 89 88 85 NS 
Long-acting 45 46 44 NS 

Beta blockers 49 54 49 NS 
Calcium antagonists 25 24 33 NS 

Abbreviations: MI = myocardial infarction, PTCA = percutaneous transluminal coronary angioplasty, CABG = coronary artery bypass grafi, 
NS =not significant. 

TABLE ll Reasons for withdrawal from ongoing trial (no. of patients) 

A ml od i p i n e Atenolol Amlodipine+ atenolol 
n=116 n =  116 n=119 

Possible adverse reaction 
Patient's own request 
Treatment ineffective 
Incorrect inclusion 
Other reason 
Total 

8 

1 
3 
1 

13 

6 
1 

1 

8 

6 
1 

3 

10 

TABLE III Exercise test results: Improvement between study entry and Week 10 

Amlodipine Intergroup 
Amlodipine Atenolol + atenolol p value 

Time to ST depression > 1 mm (min) 1 .o 0.8 0.9 0.6841 
Time to onset of angina (min) 0.8 1 .o 0.9 0.5857 
Total exercise time (min) 0.5 0.3 0.4 0.5329 
Maximum work load (W) 4.7" 2.1 2.6 0.5279 
Maximum chest pain (Borg score) 0.8 0.4 1 .o 0.1578 
Maximum ST-segment depression (mm) 0.3 0.2 0.3 0.1045 

a p < 0.05 for difference between entry and Week 10. 

at rest and at maximum workload. In the atenolol group, there 
was significant reduction, particularly of heart rate, both at rest 
and during exercise, with a corresponding decrease in rate- 

pressure product. The combined amlodipine-atenolol group 
did not differ from the atenolol only group in any of these 
recorded variables. 
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TABLE IV Reasons for interrupting exercise at study entry and at Week 10 (no. of patients) 

Amlodipine Atenolol Amlodipine+ atenolol 
Entrymeek 10 Entrymeek 10 Entrymeek 10 

~~ 

Chest pain 50126 50143 60128 
Dy spnea 2512 1 25/20 2 1 130 
Leg fatigue 22/49 24/40 26/49 
Other 516 614 313 
Asymptomatic 01 1 1 I0 010 
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FIG. 2 Heart rate (HR), blood pressure (BP), and rate-pressure product (mean values) at rest and at maximum workload in the three study 
groups. *p<O.O5, **p<O.Ol, ***p<0.001..= WeekO,O=Week 10. 

Forty-Eight-Hour Ambulatory Electmrdiographic 
Monitoring 

technical errors, 49 patients were excluded [ 19 in the amlodip 
ine, 13 in the atenolol, and 17 in the combined group] from fur- 
ther analysis.) 

There was a statistically significant decrease in the number 
of episodes with ST-segment depressions > 1 mm from base- 
line to the end of the study for the combined amlodipine- 

The reduction in the number of episodes with ST-segment 
depression > 1 mm from baseline to the end of the study (Week 
10) in all three treatment groups is shown in Table V. (Due to 



768 Clin. Cardiol. Vol. 23, October 2000 

TABLE V Ambulatory electrocardiographic monitoring: Number 
of ST-depression episodes 

Study Week 
entry 10 p for difference 

Amlodipine 
n 97 97 
mean+SD 6.6t7.2 5.5+7.3 

0.0195 ' I  0.2128 

<O.oOol 

Atenolol 

n 103 103 
mean+SD 7.5+7.9 344.2 

Amlodipine 
+ atenolol 
n 1 02 102 
mean+SD 6.9+6.9 2.0+2.8 I 

~~ 

Abbreviations: n = number, SD = standard deviation. 

atenolol and the atenolol groups. The total time of ST-segment 
depression > 1 mm during the same period was significant- 
ly improved in all three groups, and the Kruskal-Wallis test 
showed that the combined treatment was significantly better 
than that with amlodipine alone (p<O.OOOl). Atenolol was 
significantly better than amlodipine (p < 0.0195). There was 
no significant difference between the combined treatment and 
atenolol alone. 

Anginal Episodes and Nitroglycerin Consumption 

The average numbers of anginal attacks per week during 
the study period were 3.4 in the amlodipine group, 3.7 in the 
atenolol group, and 3.6 in the patients given combined medi- 
cation. No intergroup difference was significant, nor did the 
groups differ significantly in average consumption of nitro- 
glycerin per week during the study period, that is, 2.2,2.2, and 
1.7 tabletdweek, respectively. 

Adverse Effects 

Of the 171 patients who reported adverse effects of treat- 
ment, 60 (120 reactions) were taking amlodipine, 52 (76) 
atenolol, and 59 (101) both amlodipine and atenolol. The in- 
cidence was significantly lower in the atenolol group than in 
the other groups. There was no statistical intergroup differ- 
ence for the seven most common adverse effects, except for 
ankle edema, which occurred more often in patients taking 
amlodipine alone or in combination with atenolol than in 
those on atenolol alone. 

Twenty-two patients had to be withdrawn from the study 
because of adverse effects of medication, 8 in the amlodipine 
group, 6 in the atenolol group, and 6 who received both drugs. 
The numbers of serious adverse events were 12,6, and 8, re- 
spectively, but only 2 of these were directly attributable to the 
trialdrug. 

Deaths 

A 7 1 -year-old man died from ventricular fibrillation during 
the wash-out period, as evidenced by ambulatory ECG moni- 
toring. The patient had been randomized to combined medica- 
tion, but had not begun the treatment. Previously he had used 
aspirin, nitroglycerin, and a beta blocker, and the first two were 
continued during the wash-out period, while the beta blocker 
was gradually reduced. Among the patients screened but not 
randomized to treatment, there were three deaths: two from 
acute myocardial infarction and one from cerebral hemor- 
rhage. There were no subsequent deaths in the study period. 

Discussion 

Beta blockers and long-acting nitrates in combination are 
widely established first-line treatment for stable angina pec- 
toris, especially in patients with previous myocardial infarc- 
tion.6. * Calcium antagonists, however, have long secured ac- 
ceptance in the management of angina with or without hy- 
pertension, although concern has been expressed about their 
safety, particularly that of short-acting nifedi~ine.~ Since 
wide clinical experience has shown that beta blockers may be 
contraindicated or associated with unacceptable adverse reac- 
tions, there is a rationale for using calcium antagonists as an 
alternative to beta blockers. Combination of a beta blocker 
with a calcium antagonist has achieved popularity for treat- 
ment of stable angina. Low doses of two drugs are commonly 
prescribed instead of high doses of one drug, in the expecta- 
tion that symptoms will be better controlled and that side ef- 
fects will be fewer. Increasing numbers of patients are now 
being treated with combined beta blocker, calcium antago- 
nist, and nitrates, a strategy which, while theoretically attrac- 
tive, is not unequivocally supported by current evidence.M-s 

Our study revealed no significant difference between treat- 
ment with amlodipine or atenolol, singly or combined, in an- 
tianginal efficacy during exercise tests, in terms of time to on- 
set of ST depression > 1 mm, time to onset of angina, total ex- 
ercise time, maximum achieved workload, and peak intensity 
of angina. However, amlodipine alone achieved a statistically 
significant improvement in maximum workload from baseline 
to the end of the study, but the improvement is small and hard- 
ly of any clinical relevance. 

During ambulatory ECG monitoring, atenolol alone or in 
combination with amlodipine produced a statistically signifi- 
cant reduction in the frequency of ischemic attacks, whereas 
amlopidine achieved only a smaller, nonsignificant reduction. 
In this respect, the combination therapy was not more effective 
than therapy with atenolol alone. There was also a statistically 
significant decrease in total time of ST depression > 1 mm for 
all treatment groups, although the improvement was most pro- 
nounced in the combined treatment group. The reason aten- 
0101 was statistically superior to amlodipine in the ambulatory 
monitoring arm, but not better in stress-testing, might reflect 
that a number of ST depressions during ambulatory monitor- 
ing are rather due to an increased sympathetic activity than to 
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ischemia and are thus better controlled or prevented by a beta 
blocker than by a calcium antagonist. 

The number of anginal attacks and the patient-reported con- 
sumption of short-acting nitroglycerin did not differ between 
single and combined therapy, though it is relevant that all pa- 
tients had relatively mild coronary artery disease. 

Despite many reports of additional antianginal benefit from 
the combination of a beta blocker and a calcium antago- 
n i ~ t , ’ ~ ’ ’  the combined therapy was not consistently superior 
to either drug alone! The added effect of combining drugs 
may be attributable to a further reduction in rate-pressure 
product, but the International Multicenter Angina Exercise 
(IMAGE) study group5 found that the benefit of combining 
metoprolol with nifedipine seemed mainly to express an en- 
hanced response to one agent versus another in nonrespon- 
ders, not an additive effect of the two agents. In another study1* 
there was no further decrease of rate-pressure product when 
nifedipine was added to propranolol. We obtained similar re- 
sults when amlodipine was added to atenolol, although am- 
lodipine, in contrast to short-acting nifedipine, does not induce 
reflex tachycardia. In patients with stable angina, amlodipine 
was previously found to be as effective as beta  blocker^'^ and 
other calcium antagonists.20, 21 Moreover, amlodipine as well 
as beta blockers appear to be safe even in patients with heart 
failure or poor left ventricularfunction.22.23 

Patients with stable angina of effort may have numerous 
asymptomatic episodes of ischemia.2 In the present study, the 
frequency of ST-depression episodes was reduced signifi- 
cantly more by atenolol alone or combined with amlodipine 
than by amlodipine alone. The Total Ischaemic Burden Euro- 
pean Trial (TIBET)24 compared the anti-ischemic effect of 
100 mg atenolol in patients with mild, stable angina with that 
of 40 mg nifedipine and with their combination on exercise 
testing, ambulatory ECG monitoring, symptoms, and cardiac 
events. Both drugs proved to be equally effective, and com- 
bining them did not further enhance the results. In the Cir- 
cadian Anti-ischemia Program in Europe (CAPE) ad- 
dition of amlodipine to background treatment significant- 
ly reduced both symptomatic and asymptomatic ischemic 
events over 24 h in patients with chronic stable angina. As 
most patients in the CAPE trial were already on beta-blocker 
medication, however, the effect of amlodipine alone could not 
be evaluated. A recent comparison of the effect of amlodip- 
ine, atenolol, and their Combination on ischemia during tread- 
mill exercise and 48-h ambulatory ECG monitoring26 showed 
that ischemia during exercise was more effectively suppress- 
ed by amlodipine, whereas atenolol was more effective dur- 
ing ambulatory monitoring and, in contrast to our findings, 
the combination was more effective than either drug given 
alone in both settings.26 

Reported adverse events in our study were significantly 
more common in patients given amlodipine alone or in combi- 
nation than in the atenolol monotherapy group. A relevant 
point, however, is that a very high percentage of the patients al- 
located to amlodipine alone received the forced high dose, 
with correspondingly heightened risk of adverse reactions, 
whereas many of those given atenolol alone or in combination 

could not tolerate a dose increase due to bradycardia. Dmg-de- 
pendent edema, not unexpectedly, was significantly more 
common in patients receiving amlodipine (alone or in combi- 
nation) than in atenolol monotherapy. Overall, the incidence of 
adverse events, especially in the amlodipine group, was re- 
markably higher than in similar studies such as the CAPE tri- 
al?5 The number of severe adverse events or withdrawals, 
however, did not differ between patients with monotherapy 
and those with combined therapy. 

Limitation of the Study 

Since coronary angiography was not a prerequisite for in- 
clusion in the trial, it cannot be assumed conclusively that all 
patients, especially the women, had coronary artery disease. 
All, however, had a positive exercise test and typical, detailed 
history. While acknowledging the limitations of these criteria, 
we believe that the study reflects routine clinical practice for 
initiating antianginal medication. 

Conclusion 

The effect of the administration of amlodipine or atenolol 
with long-acting nitroglycerin in patients with stable exertion- 
al angina equaled that of the combined drugs in terms of time 
to onset of ST-segment depression > 1 mm, time to onset of 
angina, total exercise time, maximum achieved workload, and 
peak intensity of angina. During ambulatory ECG monitoring, 
atenolol was more effective than amlodipine and as effective 
as their combination. 
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