


VERAPAMIL FOR STABLE ANGINA PECTORIS

Treadmill Exercise Test Data

Nineteen patients finished the 16-week protocol of
Phase I, and in 17 of them the complete treadmill
exercise data available for analysis is summarized in
Table III. Angina occurred in 17 of the initial 20
patients enrolled in the study during a control
treadmill exercise test. In all instances the angina
was typical, with retrosternal heaviness or squeez-
ing occurring with exertion, relieved with rest, and
associated with significant ST segment depression.
The exercise tests of Phase I remained positive for
ischemia (significant ST segment depression) in all
except two of the patients. In one patient the test
became normal during verapamil treatment both in
the run-in and double-blind periods. In one other
patient the treadmill exercise test changed from
clearly abnormal with evidence of ischemia to a
borderline test in Phase II.

The number of patients that had angina with
treadmill exercise testing was halved (Table III) in
the double-blind verapamil period compared to the
blinded placebo period, and this improvement held
up in Phase II. The two patients that received small
dosages of propranolol were not among the six Phase
I patients who had no angina during the treadmill
exercise test. While the time to angina during tread-
mill exercise testing lengthened in the verapamil
treatment Phase II, this was not statistically signifi-
cant. The total treadmill exercise time also in-
creased in both phases (Table III), but was significant
only in Phase I. The mean peak heart rates were not
significantly different during the verapamil double-

blind periods and during the Phase II exercise test.
The mean double-product decreased somewhat be-
tween the double-blind placebo and the two phases
of the verapamil treatment period; however, the
changes were small and not significant. On the other
hand, when mean heart rates, systolic blood pres-
sures, and Performance Indices (Table IV) are ana-
lyzed at a comparable (within-subject) stage of the
treadmill exercise test, i.e., the highest stage com-
pleted during the placebo period, the changes be-
tween the placebo double-blind and verapamil dou-
ble-blind periods are significant.

Though not statistically significant, the trend was
for the PI to increase during the verapamil treatment’
periods in both Phases I and II (Table IIl). This trend
for improvement in PI is undoubtedly mainly due to
the average length of time on the treadmill during
verapamil treatment becoming longer than during
the placebo period. During the treadmill exercise
tests in the double-blind placebo period, the peak
diastolic blood pressures were elevated to 90 mm Hg
or higher in 10 of the 17 patients (Table III). Similar
values were obtained during the control and placebo
run-in periods. Verapamil treatment resulted in a
decrease in the peak diastolic blood pressures in
eight of the ten patients. Mean peak diastolic blood
pressure for the entire group under study was 94
mm Hg in the control, placebo run-in and double-
blind placebo periods, and fell to mean peak dia-
stolic pressures of 83 and 84 mm Hgin Phases [ and II
(P < .002), respectively, of the verapamil treatment
periods (Table III). The five hypertensive responders
who completed Phase II had a mean entry diastolic

TABLE 11l
Treadmill Exercise Test Responses
Phase | Phase I F Test
Variable Placebo Double-Blind Verapamil Double-Blind Verapamil Probability
N 17 17 12 —
Peak Heart Rate (bpm) 122 (5.8) 120 (5.2) 118 (7.0) 0.5261
Peak Systolic Blood Pressure
(mmHg) 173 (5.9) 167 (4.0) 174 (10.1) 0.3789
Peak Diastolic Blood Pressure
(mmHg) 94 (4.1) 83 (3.4)* 84 (3.4)* 0.0013
Test Duration (sec) 641 (55.4) 738 (56.6)* 714 (57.1) 0.0056
Occurrence of Angina (N) 14 7* 6* 0.0273
Time to onset of Angina (sec) 508 (57.4) 494 (72.9) 534 (47.7) 0.2492
Peak Double Product (107?) 214 (14.6) 202 (10.2) 203 (21.7) 0.5216
Performance Index 3.11 (0.3) 3.66 (0.2) 3.86 (0.4) 0.0671
Mean + (SE). * Significantly different than placebo value.
N = Number of patients; sec = seconds.
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TABLE IV

Change in Selected Variables at Comparable
Treadmill Exercise Test Times* from
Placebo Double-Blind to Phase |
Verapamil Treatment (N = 17)

Change from
Placebo to T-test
Variable Verapamil Probability
Heart rate (bpm) —-51.1(7.8) .0001
Systolic blood pressure
(mmHg) —44.7 (5.7) .0001
Performance Index 1.2(0.2) .0017

Means + (SE).

® The values for each variable from the highest stage completed (for each
subject) on Placebo double-blind treadmill test were compared against the
values from the same stage of the verapamil double-blind treadmill test. Note:
Negative numbers signify a lower value during the verapamil treatment.

blood pressure of 95 mm Hg in the placebo trial.
Although their diastolic blood pressures were low-
ered to a mean of 83 mm Hg during the initial vera-
pamil treatment phase (Phase I), it returned to a
mean of 92 mm Hg during the long-term verapamil
treatment period (Phase II).

Follow-up Information on Patients

This information is summarized in Table V. One
patient died suddenly after entering Phase II. He had
severe coronary disease, hypertension, and an ab-
dominal aortic aneurysm. Two other patients died
during Phase II, both having known severe coronary
heart disease, and one of them having had previous
coronary bypass surgery. This patient, after receiv-
ing verapamil for some 19 months, died in acute
pulmonary edema. One patient developed complete
heart block and congestive heart failure after re-
ceiving verapamil for more than 2 years. The heart
block disappeared and the heart failure improved
when verapamil was stopped and treatment with
diuretics was begun. She is one of the two patients
not included in Table I because she did not have a
double-blind placebo exercise test. One patient
complained of progressive fatigue after receiving ve-
rapamil for more than 3 years. The verapamil was
stopped at his request, after which he thought he felt
less tired.

DISCUSSION

Our data support the prevalent reports in the litera-
ture that verapamil is often effective in the treat-
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ment of chronic stable angina pectoris. It is reason-
ably well tolerated over long periods of time, and
there is no evidence of decreased efficacy in the
control of angina as time goes by. Our evidence indi-
cate that it decreased the work of the heart, tended
to normalize excessive diastolic blood pressure rises
with exercise, and reduced the number of patients
having angina on treadmill exercise testing by ap-
proximately 50%. The total treadmill exercise time
was improved. Most of the patients on long-term ve-
rapamil therapy remained gainfully employed, and
all of them pursued essentially normal life-styles
during the course of our study. Gainful employment
and assessment of life style are obviously better indi-
ces of control of heart disease than are question-
naires about the frequency and duration of angina
and the frequency of nitroglycerine use.

Though verapamil emerges as a drug of merit, one
cannot be sanguine about its use. Of the 20 patients
who were originally enrolled in this study, four had
serious medical events while receiving verapamil
and three of them died. In one of these patients vera-
pamil clearly contributed to clinical deterioration
and in another patient it may have contributed to
the heart failure and pulmonary edema.

An impressive piece of objective evidence of pa-

TABLE V
Follow-up of All Patients Entering Study
Characteristics Number of Subjects

Dropped out of study before verapamil

started 1
Deceased after less than 2 months on

verapamil therapy 1
Deceased after 19 months on verapamil

therapy 1
Deceased after 40 months on verapamil

therapy 1
Lost to follow up after 27 months on

verapamil therapy 1
Changed physicians and lost to follow up

after 4 months on verapamil therapy* 1
Complete heart block and congestive

heart failure after 29 months* 1
Complaints of excessive fatigue; verapamil

stopped after 43 months of therapy 1
Patients Completing Phase Il of Study
Gainfully employed on regular basis 9
Retired, but normal lifestyle 3

* These two patients had excellent initial clinical response to verapamil, but
are not included in treadmill quantitative data analysis because they did not have
placebo double-blind studies.
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tient improvement is provided by the PI data. This
simple calculation, which relates the time on the
treadmill to the double-product (which in turn re-
flects myocardial oxygen consumption), facilitates
comparison of the treadmill data obtained in each
patient. It can also be used to compare patient func-
tional ability at particular levels of exercise. It may
prove of value in comparing the performance of dif-
ferent patients, and of different groupings of pa-
tients. Obviously, its use depends on a rigidly stan-
dardized treadmill exercise protocol; in our consis-
tent routine all patients were started at stage zero of
the Sheffield modified Bruce protocol. Using this
protocol, we found that verapamil increased the
mean PI by lengthening the treadmill exercise time
and modestly decreasing the double-product.
Though others® have offered indices to enhance the
interpretation of treadmill exercise tests, we believe
that ours is the simplest available, physiologically
sound, and the most useful as is borne out in the
current study.

It is noteworthy that a clear benefit of verapamil
treatment was demonstrated by significantly lower
heart rates, systolic blood pressures, and Perfor-
mance Indices during submaximal work require-
ments. As most daily activities require submaximal
versus maximal effort, this may be the most impor-
tant factor that allows patients to lead a normal life-
style. It is of particular interest that the 12 patients
receiving long-term verapamil maintained their
level of treadmill exercise ability, and that only five
of the nine patients who had angina during the pla-
cebo exercise test developed angina during the
Phase II exercise test. In three of these five patients
the time to the onset of angina was substantially
longer than in the placebo period. This raises the
speculation of whether long-term verapamil admin-
istration has any salutary effects on the pathology of
coronary heart disease.

Excessive diastolic blood pressure rises during
exercise were often blunted and sometimes normal-
ized by verapamil treatment in Phase I, though for
unknown reasons this effect did not appear sus-
tained in the small group assessed in Phase II. The
results here suggest the desirability of further as-
sessing the long-term efficacy of verapamil in the
treatment of diastolic hypertension.

CONCLUSIONS

Our data confirm that verapamil is an effective ther-
apeutic agent in the treatment of angina pectoris. It

CARDIOVASCULAR

reduced the occurrence of angina in 50% of patients
and it modestly decreased the peak double-product
during exercise. That verapamil has a reasonable
order of safety has been observed in many clinical
studies, and is confirmed by our experience. How-
ever, it should be noted that verapamil can precipi-
tate problems in susceptible patients. This was seen
in our patient with familial hypercholesterolemia,
who developed congestive heart failure and a high
degree of AV block. This unfavorable effect was re-
versed when verapamil was stopped and diuretics
were given.

Our data indicate that verapamil often effectively
blunts the diastolic blood pressure rise during exer-
cise in the earlier periods of its use, but this effect
was not sustained over longer periods of time. Our
study group is undoubtedly too small to draw any
final conclusions from this observation.

None of the present ways of assessing therapeutic
efficacy in the treatment of angina pectoris is fully
satisfactory. Our introduction of a new simple
method of handling the data from treadmill exercise
testing, the PI, serves to make data comparisons eas-
ier and more meaningful. Given proper standardiza-
tion of the exercise test technique, such an index
has value in comparing the treadmill data collected
in a particular person over a long period of time. It
may prove of help in comparing data from different
patients and from different studies and institutions.
Perhaps the most important use of the PI will be to
compare treadmill exercise data at particular stages
of exercise in the same and in different patients.
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