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INTRODUCTION

Coronary heart disease continues to occupy a position of promi-
nence as a cause of death in the United States. Although a reduction
in coronary heart disease mortality has been observed in recent years,
the acute and chronic sequelae of coronary atherosclerosis are still
responsible for over 600,000 deaths annually in the United States.
Sudden cardiac death represents a major factor in these statistics.
Furthermore, survivors of a documented myocardial infarction are known
to have an increased risk of premature death relative to the general
population.

In 1976, an international panel of experts in the field of coronary
heart disease was brought together by the National Heart, Lung, and
Blood Institute (NHLBI) to consider medical strategies aimed at dealing
with coronary heart disease mortality. Particular emphasis was placed
on the prevention of sudden cardiac death. A number of different
therapeutic regimens were considered; all were directed either toward
the treatment and prevention of arrhythmias or toward the use of
agents which might limit the amount of myocardial ischemia.?

The panel recommended examining the possible effectiveness of the
long-term administration of beta-adrenergic blocking agents in survivors
of an acute myocardial infarction. Theoretically, an agent which could
block the sympathetic nervous activity thought to be involved in precip-
itating sudden death and which also had non-neurogenic antiarrhythmic
properties would be of wvalue to people with coronary heart disease.
Already a number of clinical trials primarily conducted in Europe had
suggested that beta-adrenergic blocking agents may have a beneficial
effect on the mortality rate, particularly sudden death, in patients who
experienced acute myocardial infarction.2-9 However, clear proof of
efficacy was lacking.



STUDY DESIGN

1. Objectives

The primary objective of the Beta-Biocker Heart Attack Trial
(BHAT) was to determine whether the regular, chronic administration of
propranolol to patients who had had at least one documented myocardial
infarction would result in a significant reduction in mortality from all
causes during the follow-up period.1® To this end, a projected total of
about 4000 eligible volunteer patients were to be recruited to participate
in a double-blind clinical trial within 21 days of the onset of hospitaliza-
tion for the acute event. One-half of the patients were to be randomly
assigned to propranolol and one-half to placebo.

The secondary objectives were to determine: -

1) whether the regular, chronic administration of propranoclol to
the study population would reduce: :

a) the incidence of coronary heart disease mortality,

b) the incidence of sudden cardiac death, defined as death
within one hour of onset of symptoms,

c) the combined incidence of nonfatal myocardial infarction
plus coronary heart disease mortality.

2) possible adverse effects of propranolol in chronic use.

3) possible mechanisms of action of propranclol if it were suc-
cessful in reducing mortality or morbidity.

4) the natural history of coronary heart disease in the placebo
group population.

In addition, the following subgroup hypotheses were to be tested:
1)  Propranolol is effective in reducing mortality due to sudden
cardiac death in patients with prior myocardial infarction who

have complex premature ventricular contractions at baseline.

2)  Propranolol is effective in reducing mortality in patients with
prior anterior acute myocardial infarctions.

2. Design
Due to the required sample size the BHAT was planned as a collab-
orative clinical trial. In order to meet high methodologic standards, it

was decided that a double-blind, placebo-controlled, randomized design
was to be employed. The double-blind approach is difficult to imple-



ment in any trial of beta-blockers and it was recognized to be more
costly than a single-blind one. However, the double-blind design was

selected in preference to a single-blind design because of the potential
of:

1) a more unbiased assessment of nonfatal endpoints;
2) a more unbiased assessment of side effects; and

3) more unbiased ancillary intervention including a possibly
lower placebo "drop-in" rate (i.e., the rate at which placebo
patients are prescribed propranolol).

Thirty-one Clinical Centers were involved in recruiting BHAT
patients.* Appendix A lists these and the hospital coronary care units
(CCU's) used by each as a source of patients.  Other centers also
participating in the trial included a Coordinating Center, a Resting ECG
Reading Center, an Ambulatory ECG Reading Center, a Central Labora-
tory, and an NHLRBI Project Office. (Study administration will be
described below. )

Recruitment took place over 27 months (June 19, 1978 to Octo-
ber 2, 1980). Randomization was stratified by Clinical Center and
blocked within each center.

The design features of this trial are described in greater detail
elsewhere. 10, 11

3N Study Population

The target population for the BHAT included men and women aged
30 through 69 years admitted to hospital coronary care units (CcCU's) or
their equivalent and having a confirmed acute myocardial infarction on
the current admission. Patients who had contraindications to use of
Propranolol, conditions where prescription of propranolol by private
physicians was judged to be highly likely, or other conditions felt likely
to impair long-term participation were not eligible for the BHAT.

After completion of the baseline reference examination the eligible
patients were randomized and drug regimen of either placebo or pro-
pranolol initiated. Length of follow-up for each patient depended upon
the date of entry into the study, since all patients were to be followed
to a common termination date. Given over 2 years for recruitment of
patients, patient follow-up as originally planned would range from 21 to
48 months, or an average of approximately 3 years.,

Specifications of the estimation of sample size for the BHAT are
presented in Appendix B.10 |p general, the estimate that a total of

*One additional Clinical Center was involved initially, but because
of lagging recruitment, its participation was terminated. The few pa-
tients recruited were transferred to the care of another clinic.



about 4000 patients must be recruited rested on several assumptions:
the 3-year mortality rate in the placebo group would be 18 percent; the
drug will reduce this rate in the treatment group by 28 percent; the
effect of the drug will be immediate; a specified proportion of patients
in the propranclol group will stop taking their medication and another
specified proportion in the placebo group would be prescribed beta-
blockers; patients would be followed for an average of 3 years; total
mortality would be the primary endpoint; and a two-tailed significance
level (a) of 0.05 and power (1-B) of 0.90 would be employed. For
administrative purposes, the projected sample size was adjusted upwards
to 4200 patients. To permit recruitment of patients within a desirable
interval of time, the 31 Clinical Centers participated with a projected
average enrollment of approximately 135 patients.

At the end of the recruitment period, 3837 patients had been ran-

domized. Although the recruitment goal had not been met, the pro-
jected power of the trial was only slightly affected, dropping to 0.89.

4. Patient Recruitment and the Baseline Examination

All patients admitted to the cooperating CCU's were screened for
inclusion as BHAT patients. The number of patients screened was
approximately 158,000. A log of all these patients was kept during the
recruitment phase. The log provided a tool to monitor recruitment at
each center, helped to ensure that every CCU admission received con-
sideration for enrollment into the BHAT, and assisted in developing
comparisons of yield from each CCU and Clinical Center.

During the first few days after a patient's admission to a CCuU,
the patient's eligibility for the study was evaluated. Clinical history,
electrocardiographic changes, and serum enzymes were used to deter-
mine this eligibility. Patients eligible for this study were men and
women, aged 30 through 69 years, with one or more documented myo-
cardial infarctions. Patients were recruited while in the hospital for an
acute myocardial infarction and enrolled into the study before discharge.
It had to appear to the BHAT staff that the study definition of an
acute myocardial infarction had been fulfilled. This diagnosis was
based either on electrocardiographic records showing evolving Q or QS
changes and ST segment and T wave changes, or on elevated serum
enzymes and appropriate clinical history together with specified ECG
criteria. (The specific requirements for a qualifying myocardial infarc-
tion are included in Appendix C.) Electrocardiograms from this Ml
were initially read at the Clinical Center and later confirmed by the
Resting ECG Reading Center.

Approximately 16,400 patients were found to have had a BHAT
defined MI, to be age-eligible, and alive five days after admission. In
Table 1 are presented CCU log data describing the final disposition of
these potentially eligible patients.

Otherwise eligible patients were excluded from enrollment if any of
the following types of conditions applied:



1) relative or absolute contraindications to the administration of
propranolol;

2) medical conditions for which propranolol is a highly probable
treatment drug of choice;

3) presence of any disease other than the patient's CHD associ-
ated with a reduced likelihood of survival for the duration of
the trial;

4) patient had undergone or was likely to undergo cardiac sur-
gery;

5) the qualifying myocardial infarction resulted from a probable
nonatherosclerotic cause;

6) adherence to the study protocol was likely to prove especially
difficult.

Appendix D lists specific inclusion and exclusion eligibility criteria.

After the patient had survived at least five days and his clinical
status had stabilized, the study with its possible benefits and risks was
discussed with him and his physician. A brochure containing such
information was made available to the patient. The patient was then
asked to sign an informed consent form.

If the patient signed the form and was found to be free of exclu-
sion criteria, a baseline reference examination was carried out. Accord-
ing to protocol, the examination had to occur prior to discharge from
the hospital, but not later than 21 days following admission. The
primary purpose of the examination was to establish baseline values of
study variables. '

Included as part of this examination were a clinical history, a
physical examination, an electrocardiogram, a PA chest X-ray, urinaly-
sis, hematocrit, white blood cell count, serum cholesterol, serum potas-
sium, SGOT, and serum creatinine. A 24-hour ambulatory ECG (a
Holter recording) was also obtained on all patients at baseline and on a
random sample of approximately 1,000 patients at 6 weeks.

At this point in the recruitment process, it was known whether or
not the patient was eligible for randomization. In Table 1 it is noted
that of the approximately 16,400 potentially eligible patients, 23 percent
were ultimately randomized.

5. Randomization

Immediately after completion of the baseline reference examination,
eligible patients were randomized to either the propranolol or placebo
group. Randomization was carried out in a blocked fashion within
Clinical Center so that each would have an approximately equal propor-



tion of propranolol and placebo patients. Block size was randomly
varied among groups of size 4, 6, and 8. The random assignment to
one of the two study groups was made by the Coordinating Center and
transmitted to the Clinical Center by telephone (hard copy to follow)
after verification that the steps mentioned above had been completed.
Each patient was assigned an identification number which had a drug
code incorporated in it.

Table 2 describes the pattern of randomization by 3-month periods.

At the end of the recruitment period, 3837 patients had been random-
ized (1916 in the propranolol group and 1921 in the placebo group).

6. Treatment Schedule

Immediately after randomization, patients were given a 20 mg. tab-
let of assigned BHAT medication. The propranolol and placebo pills
were indistinguishable and are referred to collectively as "study medica-
tion." If the patient did not exhibit any adverse reactions to the
tablet, the dosage was increased to 40 mg. every eight hours. After
the patient had been on this schedule for a: minimum of six consecutive
doses, blood was drawn eight hours after the last dose ‘and sent to the
Central Laboratory for a propranolol determination. If the serum drug
level was under 20 ng/ml for the propranolol group patients, the dosage
was to be increased to a maintenance dose of 80 mg. T.1.D. at the one
month follow-up visit ; otherwise, the dosage was increased at this visit
to 60 mg. T.I.D. To maintain the blind, a proportional number of
placebo group patients were assigned to 60 or 80 mg of study medica-
tion. Of the 3837 enrolled patients, 82% were placed on the 60 mg.
T.1.D. regimen and 18% on the 80 mg. T.1.D. regimen.

7. Foilow-ug

The follow-up phase of the trial consisted of a series of visits
made to the BHAT Clinic by each patient over a period of from 21 to 48
months. As noted above, patients were recruited into the study at
various times over a 27 month period and were followed to a common
termination date. Therefore the total duration of follow-up varies
among the patients in accordance with their date of entry into the
study.

Follow-up visits were scheduled to occur quarterly with the excep-
tion of the first two. The first visit took place one month after ran-
domization (at which time the drug dosage was finally increased to its
target level). The second visit took place at one and a half months
after randomization, i.e., two weeks from the date of the first visit (at
which time a second 24-hour Holter monitor was performed on the ran-
domly selected subset of the BHAT population). All subsequent visits
occurred at three month intervals from the date of randomization.

The purpose of these follow-up clinic visits was to make regular
assessments of the study population in order to evaluate the effects of



propranolol in comparison with baseline data. Specifically, the objec-
tives of the follow-up visits were:

1) to make determinations on endpoint events occurring since the
baseline or previous follow-up examination; for example, new
cardiac events, congestive heart failure, and stroke (the
criteria for these events are described in Appendix E);

2)  to update medical history obtained at baseline;
3) to assess the patient's current overall health status;

4) to determine the extent of adverse reactions to BHAT medica-
tion;

5) to provide the patient with additional study medication; and

6) to encourage the patient to adhere to his prescribed medica-
tion.

The means for making these determinations were by interview, physical
examination, ECG, x-ray and laboratory tests on blood and urine speci-
mens. The specific evaluative procedures required at each visit are
listed in Appendix F.

The laboratory analyses performed as a result of clinic visits were
not primarily intended to detect toxicity or other problems in individual
participants or to supplant usual good clinical care of the patient.
Rather, they were used to describe the propranolol and placebo groups.
If extreme laboratory values were noted, however, the Clinical Center
physician was immediately telephoned by the Central Laboratory in
addition to receiving the usual written report.

8. Data Analysis

The primary statistical analyses of the mortality and morbidity
results of the BHAT were carried out using life table methods. These
allow one to observe the pattern of mortality and morbidity by treatment
group and can take into account varying lengths of follow-up. Statisti-
cal tests of the difference in mortality from any cause, mortality from
coronary heart disease, sudden cardiac death, and combined nonfatal
myocardial infarction plus coronary heart disease mortality between the
two treatment groups were computed throughout the study and at the
end of the follow-up period. These data were monitored and submitted
to the Policy Data Monitoring Board for review on a regular basis
during the study to permit early termination of the study should the
data warrant.

Other analyses of interest were done in an attempt to identify
subgroups where propranolol might be particularly beneficial or harmful.
All subgroup analyses employed baseline characteristics. No patients
were withdrawn from the analyses regardless of adherence to study
medication or clinic attendance.



9. Quality Control Procedures

A Quality Control Subcommittee was established to monitor the
quality (i.e, the completeness, accuracy, and precision) of all study
data and to detect and assist in correction of problems in data collection
and handling procedures. An Adherence Subcommittee was also estab-
lished to promote methods for maintaining good adherence to study
protocol and medication. Internal and external quality control proce-
dures were implemented as follows:

A. Clinical Centers

The Principal Investigator at each center was responsible
for the overall conduct and performance of the Clinical Cen-
ter. To aid in the efforts of adhering to the protocol and
reporting data of high quality, the centers were given feed-
back on their performance through reports which were regu-
larly generated by the Coordinating Center. These included
summary assessments of patient adherence to the drug regi-
men, missed patient visits, accuracy in the completion of
study forms, missing forms and procedures not completed. In
addition, the Quality Control and Adherence Subcommittees,
after also having received and reviewed these reports, made
suggestions for improvements to the Clinical Centers.

B. Resting ECG Reading Center

At the beginning of the trial, performance criteria for
the ECG machines used at the Clinical Centers were estab-
lished. To insure that these machines continued to operate
satisfactorily, standardized calibration strips were produced
periodically and submitted to the ECG Center for evaluation.
Repair or replacement was recommended for machines produc-
ing unsatisfactory strips. The ECG's were also monitored for
technical quality and suggestions for improvement were given
to the centers as needed.

Each ECG was independently coded by two coders at the
Reading Center. Discrepancies were adjudicated by the
Principal Investigator of the center. In addition an external
blind surveillance program for the ECG Center was carried
out by resubmitting ECG's using coded identification numbers.
Comparing several readings of the same record allowed the
repeatability of the coding process to be judged.

C. Ambulatory ECG Reading Center

From the beginning of the study, efforts were made to
insure the completeness, consistency and comparability of the
Holter data. Each record was reviewed for anomalies and
inconsistencies by a quality control officer at the Reading
Center itself. Internal as well as external blind resubmission
programs were established to assess reproducibility.



Central Laboratory

The types of internal quality control used by the Central
Laboratory included blind resubmission, pool resubmission and
bench controls. Detailed reports for each type of control
were presented to the Quality Control Subcommittee for each
quarter. ‘

A blind external surveillance program was established for
serum propranolol. However, external surveillance of the
laboratory was not directly conducted by the BHAT for cho-
lesterol, creatinine and potassium, but was being conducted
indirectly by other NHLBI trials. Reports of these data were
furnished to the Quality Control Subcommittee.

Coordinating Center

The quality control procedures implemented at the Coor-
dinating Center were focused on the accuracy and complete-
ness of the data reported by the Clinical Centers and other
participating units and on patient adherence to the proce-
dures stated in the protocol.

Data reported on the study forms received from the
Clinical Centers were reviewed for consistency and complete-
ness. Forms with missing or discrepant data were returned
to the Clinical Centers for appropriate corrections. Forms
were also cross-checked to assure consistency across forms.
Detailed reports of the number of errors per form and the
number of forms in error were sent to the Clinical Centers
each time the computer masterfile was updated.

Also, as noted above, summary performance reports were
regularly generated. These were presented to the clinic per-
sonnel at semiannual meetings at which specific problems were
discussed and remedies suggested.



PARTICIPATING UNITS AND STUDY ADMINISTRATION

The participating units in this collaborative clinical trial inciuded
the following: thirty-one individual Clinical Centers, a Coordinating
Center, a Resting ECG Reading Center, an Ambulatory ECG Reading
Center, a Central Laboratory, an NHLBI Project Office, and a Drug
Distribution Center. The units in the study were tied together through
a study administration, which maintained operations in the study and
ensured effective communication and cooperation among the various
study units. During the planning phase, a Planning Committee repre-
sented the various investigators. During the course of the trial, the
administrative units included a Policy Data Monitoring Board, a Steering
Committee, an Executive Committee, various subcommittees and an
Assembly of Investigators. These units are described at length else-
where, 10,11

In Appendix G are listed all the BHAT investigators and other
staff involved in the participating centers. Also listed are the members
of the various committees and subcommittees:

1. Participating Units

The functions of the participating units of the Beta-Blocker Heart
Attack Trial are described below.

A. Clinical Centers

Thirty-one Clinical Centers were responsible for recruit-
ing the required number of patients, providing patient care,
administering the study drugs, and collecting the information
required by the study protocol. The Principal Investigator
was responsible for the overall conduct and performance of
the Clinical Center. The professional and clerical organiza-
tion of each Clinical Center differed, but each Clinical Center
had one person specifically identified as the Clinic Coordina-
tor. This person was responsible for such critical matters as
checking coronary care unit logs, maintaining good patient
adherence, appointment scheduling, and checking the com-
pleteness of forms. He or she also monitored shipment of
blood specimens to the Central Laboratory and collection of
scheduled and interim event ECG's.

B. Coordinating Center

The Coordinating Center had a major role in the design,
implementation, and execution of the study. The staff had
the responsibility for collecting, editing, analyzing, and
storing all data received from the Clinical Centers, Central
Laboratory and the ECG Reading Centers. Some specific
functions of the Coordinating Center were to work with the
investigators in the development and pretesting of forms and

10
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procedures and in the preparation of the Manual of Proce-
dures, to make a random assignment to a treatment group for
each patient, to assume responsibility for review of all data
transmitted on study forms, and to check the completeness of
records and periodically prepare performance reports to
participating Clinical Centers. It was also the responsibility
of the Coordinating Center to periodically analyze the fre-
quency of new events and adverse reactions by treatment
group and to report these data to the Policy Data Monitoring
Board, to prepare interim technical and statistical reports for
the periodic meetings of the Assembly of Investigators, to
prepare recruitment charts for each Clinical Center, and to

assist in the preparation of reports of the study for publica-
tions.

ECG Reading Centers

The Resting ECG Reading Center read and coded all of
the standard 12-lead ECG's collected at baseline and at the
follow-up visits. The Center was responsible for developing
diagnostic criteria for qualifying and recurrent myocardial
infarction and for reading the ECG's associated with these
events. The Center also periodically reviewed the perfor-
mance of the Clinical Center ECG technicians and the quality
of Clinical Center ECG machines.

The 24-Hour Ambulatory ECG Reading Center was re-
sponsible for reading and coding the 24-hour baseline Holter
recording on all patients and the 6-week follow-up recordings
on the approximately 1,000 randomly selected patients.

Central Laboratory

The Central Laboratory performed selected laboratory
tests for all patients enrolled in the study. These included
serum determinations of cholesterol and potassium, of pro-
pranolol (for drug adherence and dosage adjustment) and of
transaminase and creatinine (for potential drug toxicities).
The results of all laboratory determinations were forwarded to
the Coordinating Center and were also reported routinely to
the Clinical Centers (with the exception of serum propranolol
determinations). In cases of abnormal results possibly indi-
cating drug toxicity, the Central Laboratory notified the
Clinical Center as soon as possible so that appropriate action
could be taken.

National Heart, Lung, and Blood Institute Project Office

The National Heart, Lung, and Blood Institute was
responsible for providing organizational, scientific, and statis-
tical direction to the study through the Clinical Trials Branch,
Division of Heart and Vascular Diseases. The Scientific
Project Officer was a voting member of the Steering Committee

11



as well as a nonvoting member of the Policy Data Monitoring
Board. Other NHLBI staff also worked with the individual
| Clinical Centers, Coordinating Center, Central Laboratory,
id ECG Reading Centers and Drug Distribution Center.

F. Drug Distribution Center

The U.S. Public Health Service Supply Service Center at
Perry Point, Maryland, served as a central procurement,
storage and distribution point for the study medications.
Propranolol for the trial was provided free of charge by
Ayerst Laboratories (New York, New York). The company
had no other involvement in the trial.

2. Study Administration

A. Planning Committee

During the planning phase of the study, the Planning
Committee had the responsibility for developing the final
study protocol and for initiating the development of the
Manual of Procedures and study forms.

Il The Planning Committee was composed of Principal Inves-
tigators of the Clinical Centers, the Coordinating Center, the
Resting ECG Reading Center, the Central Laboratory, and the
staff of the NHLBI Project Office. This committee was dis-
solved upon the establishment of the Steering Committee and
Assembly of Investigators.

B. Steering Committee

The Steering Committee provided scientific direction for
the study at the operational level. The permanent members
of the Steering Committee were the chairman and two other
appointed Clinical Center investigators, the Principal Investi-
gators of the Coordinating Center, Central Laboratory, ECG
Reading Centers and the NHLBI Project Officer. There were,
in addition, six or seven members who were principal or
co-principal investigators of the participating Clinical Cen-
ters. These representatives were assigned for 1-year terms.
In this way, all centers had representation on the Steering
Committee by the end of the trial.

Specific functions of the Steering Committee were:

a. To provide overall scientific direction for the study at
the operational level.

b. To advise and assist the Coordinating Center, Central
Laboratory, ECG Reading Centers and Drug Distribution
Center on operational matters.

12




c. To monitor at six month intervals the performance of the
individual Clinical Centers with regard to patient recruit-
ment and adherence to study medication.

d. To monitor the quality of the performance of the Clinical
Centers and the central units.

e. To review all proposed ancillary studies.

f. To keep the Assembly of Investigators informed about
the progress of the trial.

g. To report major problems to the Policy Data Monitoring
Board.

h. To make recommendations concerning changes in the
Protocol to the Policy Data Monitoring Board.

Between Steering Committee meetings, an Executive
Committee consisting of the Chairman of the Steering Commit-
tee, the Principal Investigator of the Coordinating Center,
and the NHLBI Project Officer met or had conference calls 3-4
times per month. The function of this committee was to
provide on a more current basis direction for the study on
the operational and analytical levels. In cases where urgent
decisions were required, the Executive Committee was empow-
ered to make such decisions and then report them to the
Steering Committee.

In Appendix G is the list of the subcommittees of the
Steering Committee.

Assembly of Investigators

The Assembly of Investigators met semiannually to review
the progress of the study and to vote on major issues.

The Assembly represented all of the operational units
participating in the study. The Principal Investigator or one
co-investigator from each Clinical Center, and one representa-
tive each from the Coordinating Center, the Central Labora-
tory, the NHLBI Project Office, and the ECG Reading Centers
(Resting and Ambulatory) were voting members of the Assem-
bly. Other personnel from the Clinical Centers, Coordinating
Center, Central Laboratory, ECG Reading Centers, and
NHLBI attended Assembly meetings as nonvoting members.

Policy Data Monitoring Board

The Policy Data Monitoring Board acted in a senior
advisory capacity to the NHLBI on policy matters throughout
the duration of the study. In addition, it reviewed study
results by treatment group and evaluated the study treatment
for beneficial and adverse effects.

13




The Board consisted of a chairman, six additional voting
members who were appointed by the NHLBI for the duration
of the study, and the NHLBI Project Officer as an ex officio,
nonvoting member. Board meetings were attended by senior
representatives from the Coordinating Center and NHLBI, as
well as the chairman of the Steering Committee. No voting
member of the Policy Data Monitoring Board participated in
the study as an investigator. Regular meetings of the Board
were called by the chairman twice a year. He also had the
option to call additional meetings.

Specific functions of the Policy Data Monitoring Board

were:

a. To review the initial Protocol and make recommendations
as to its acceptance to the Director of the NHLBI.

b. To review subsequent changes in the Protocol and make

recommendations to the NHLBI.

(e To examine endpoint and ‘toxicity data by treatment
group at least once every 6 months.

d. To make recommendations to the NHLBI on any proposed
early termination of the study because of early beneficial
or unexpected adverse drug effects.

e. To assist the NHLBI in resolving problems referred by
the BHAT Steering Committee.

f. To review the performance of the individual Clinical
Centers and central units.

g. To make recommendations to the NHLB| on the discontin-
uation of any centers which perform unsatisfactorily.

14
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BASELINE CHARACTERISTICS

1. Description of Population

Tables 3 through 6 describe the BHAT patient population at base-
line. These data were collected before randomization as part of the
baseline interview and physical examination.

The mean age at entry for BHAT patients was 54.8 years of age.
The percent of the population between 60 and 69 years of age inclusive
was 32.6. Males comprised 84.4 percent of the patients. The racial

distribution was 88.8 percent white, 8.7 percent black, and 2.5 percent
other races (Table 3).

The percent of patients married at baseline was 77.7 percent. The
percent with at most a high school education was 62.9 percent. Slightly

over 70 percent were employed full time at the time of their BHAT MI
(Table 3).

For 86.4 percent of the BHAT patients the MI which qualified the
patient for entry into the trial (the BHAT qualifying MI) was their first
MI. Only 13.6 percent had had a prior MI (Table 4).

Of the 3837 patients randomized, 26.8 percent had an anteriorly
located MI; 32.0 percent had an inferior MI; 9.6 percent had an ante-
rior and inferior MI; 22.8 percent had a nontransmural MIl; and 8.9
percent of the patients had an MI that did not fulfill the requirements
for a qualifying BHAT MI (Table 4).

At the baseline physical examination, it was the examining physi-
cian's opinion that 9.2 percent of the patients had experienced conges-
tive heart failure in the past and 36.1 percent had angina (Table 4).

When a medical history was elicited from the patients at baseline,
40.8 percent responded that they had been told they had hypertension.
Of these hypertensives, 58.3 percent had been treated with diuretics.
Using the Rose Questionnaire, 11.6 percent were determined to have
angina and 2.9 percent to have intermittent claudication. However,
according to the opinion of the examining BHAT physician, 36.1 percent
of the patients had experienced angina and 4.0 percent intermittent
claudication. It was also determined by medical history that 11.5 per-
cent of the patients had diabetes (Table 4).

Myocardial infarction as a cause of death was reported for 25.1
percent of the fathers of BHAT patients (29.3 percent of 86.2 percent).
Fourteen percent of the BHAT patients had mothers who had died of an
MI. Four percent of the patients had both parents die of an MI. Only
7.7 percent of the patients had both parents still alive (Table 4).

Lifestyle history revealed that of those who worked, 18.6 percent
had almost no physical activity associated with the job, while 10 percent
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rated the physical activity of their job as heavy. Of the 3837 patients
randomized, 18.1 percent rated their leisure time physical activity as
being almost non-existent, while 3.5 percent rated it as being heavy
(Table 4).

Alcohol was consumed by study participants on an average of two
days per week. The percent of the patient population consuming alco-

hol less than one day a week on the average was 49.2 percent
(Table 4).

The lifestyle history further revealed that 57.2 percent of the
BHAT population at the time of their qualifying M| were cigarette
smokers while 17 percent had never smoked. Smoking histories also
indicated that 21.9 percent of the current smokers (i.e., those smoking
at the time of their MI) smoked at least two packs of cigarettes per day
up until their MI. Current smokers had, on the average, been smoking
33.3 years; 34.1 percent of these smokers reported smoking at least 40
years. Former cigarette smokers reported smoking, on the average,
23.2 years (Table 4).

During hospitalization for their BHAT MI, but prior to randomiza-
tion, 1.3 percent of the patients experienced cardiogenic shock; 2.6
percent a complete A-V block; 23.1 percent ventricular tachycardia;
and 14.6 percent congestive heart failure (Table 4).

Table 5 displays medication usage at baseline. Propranolol was
being used by 6.5 percent of the patients before they entered the
hospital for their BHAT MI. During hospitalization, but before randomi-
zation, 14.6 percent of the entire study population were using proprano-
lol or some other beta-blocker. During this same period, 45.9 percent
of the patients were taking some other antiarrhythmics, while 56.6
percent were taking nitroglycerine or a long-lasting coronary wvasodi-
lator. Medications used at the time of the baseline physical examination
included antiarrhythmics (17.3 percent), anticoagulants (14.5 percent),
antihypertensives excluding diuretics (4.5 percent), diuretics (17.0
percent), aspirin prescribed on a continuing basis (5.5 percent),
dipyridamole (0.7 percent), sulfinpyrazone (1.2 percent), digitalis (12.7
percent), vasodilators (36.2 percent), and oral hypoglycemics (2.0
percent).

In Table 6 are the baseline physical examination findings. The
mean systolic blood pressure for the BHAT patients was 112.0 mm Hg;
45.3 percent of the patients had a SBP of less than 110 mm Hg. (Note
that all patients were in the convalescent phase following an acute MI.)
The mean diastolic blood pressure was 72.4 mm Hg; 34.9 percent of the
patients had a DBP of less than 70 mm Hg. The mean heart rate was
75.9 beats per minute; 25.3 percent of the patients had a heart rate of
less than 70 beats per minute. The mean body weight for males was
176.4 Ibs. while that for females was 147.6.

At the physical examination, 3.0 percent of the patients were
found to have had basilar rales and 1.3 percent had an 53 gallop
(Table 6).
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As also indicated in Table 6, the mean serum cholesterol level for
the BHAT study population at baseline was 213.2 mg/dl. (Note that
serum cholesterol is lower following an acute MI.) The mean serum
creatinine level was 1.0 mg/dl; the mean potassium level was 4.5 mEq/I;
and the mean SGOT was 20 IU/I. From the baseline resting ECG re-
cording, 63 percent of the patients had a heart rate of 70 beats per
minute or greater; 67.4 percent had Q/QS wave abnormalities; 26.2
percent had ST depression; 13.4 percent had ST elevation; 65.3 percent
had T wave abnormality; 8.9 percent had a ventricular conduction
defect; and 3.6 percent had an A-V conduction defect.

Based upon the number of patients with acceptable X-ray data
(N=3245), 35.9 percent had a cardiothoracic ratio of 50 percent or
greater. .

2. Baseline Differences Between Groups

At baseline, 124 variables (not all of which are presented in this
monograph) were measured. Based on chance alone it would have been
reasonable to find about six variables in which there was statistical
evidence at the 5 percent significance level that the propranolol and
placebo groups differed. Four variables showed such a difference: the
mean white blood cell count, the percent of patients with a diminished
right dorsal pedis pulse, the percent with ST elevation, and the per-
cent with a ventricular conduction defect. The propranolol group had
lower values for the first three variables (8042 vs. 8324 WBC/mm3, 10.2
vs. 12.3 percent of patients with diminished right dorsal pedis pulse,
and 12.2 vs. 14.5 percent with ST elevation), while the placebo group
had a lower proportion with a ventricular conduction defect (7.5 vs.
10.3 percent). During the evaluation of treatment effect with proprano-
lol, these differences were adjusted for using multivariate techniques
such as Cox regression.
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