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The BARI Protocol

Protocol for the Bypass Angioplasty
Revascularization Investigation

In this supplement we present the design of the Bypass Angioplasty Revascularization
Investigation (BARI). The BARI team of investigators, data coordinators, staff, and support
committees are committed to providing the highest quality data to scientifically test the
proposed hypotheses. Considerable controversy exists about the extension of percutaneous
transluminal coronary angioplasty (PTCA) into the arena of therapy for multivessel coronary
artery disease. Although coronary artery bypass surgery has been thoroughly compared with
medical therapy in randomized trials, studies of PTCA to date have been observational in
nature. The presumption that the results of trials of coronary bypass surgery can be applied to
the use of PTCA is not established; this creates a dilemma that requires resolution in the most
objective and scientific manner. In the Wangensteens’s book (The Rise of Surgery, 1978), there
is an excellent discussion of the controversy that surrounded the work of Semmellweiss. In one
of the earliest efforts to bring science to the bedside and to influence medical practice, he
investigated childbirth outcome in terms of whether the physician’s hands were washed before
delivery. Those times were filled with extreme reluctance on the part of the medical
establishment to accept the observations of Semmellweiss. As the Wangensteens suggest, “Trial,
not debate, is the proper manner in which to resolve a question of this kind.” It is in this spirit
that the BARI investigators are conducting the BARI trial. To the best of our ability, we will
provide information that will benefit patients and physicians in making decisions on revascu-

larization procedures. (Circulation 1991;84[suppl V]:V-1-V-27)

ment of severe coronary artery disease

(CAD) has progressively increased during
the past decade. In the United States in 1988 approx-
imately 250,000 patients with CAD were treated with
percutaneous transluminal coronary angioplasty
(PTCA), and nearly as many patients received coro-
nary artery bypass graft (CABG) surgery (National
Center for Health Statistics, 1988; personal commu-
nication). These numbers represent dramatic in-
creases in the use of invasive procedures compared
with those of 1980, when 6,000 PTCAs and 137,000
CABG operations were performed.! Therefore, cor-
onary revascularization is an important component of
health care costs in the United States, with current
direct costs easily exceeding the prior estimate of
over $5 billion for CABG alone in 1984.2

At the present time, the choice between PTCA and
CABG for patients with multivessel CAD who need
revascularization and who are suitable for either
procedure represents a clinical dilemma because the
relative indications for PTCA and CABG in these
patients are not yet clearly defined.

Before informed therapeutic choices between the
two procedures can be made, controlled studies are
needed to objectively compare the benefits and risks
of an initial strategy of PTCA versus CABG in
appropriately selected patients. The Bypass Angio-
plasty Revascularization Investigation (BARI) has

The application of invasive therapy to the treat-

been designed to accomplish this through random
assignment of revascularization strategy and system-
atic follow-up over 5 years. Although the primary
clinical indication for revascularization varies among
BARI patients (symptom relief or treatment of pro-
found ischemia), all patients are judged to be at
relatively high risk for subsequent cardiac events.

In addition to the clinical trial component, all
patients who are eligible but refuse random assign-
ment are asked to participate in the BARI Registry.
The registry also contains a 5-10% random sample of
those who are deemed ineligible for random assign-
ment because they are considered angiographically
unsuitable for PTCA and/or CABG.

Evidence from this clinical trial will provide a
scientific basis for choosing PTCA or CABG as the
initial revascularization treatment of severe multi-
vessel coronary disease.

Specific Aims

BARI is a comparative study of PTCA and CABG,
the two most prevalent revascularization methods
used to treat advanced CAD. The study focuses on
the treatment of patients who have multivessel dis-
ease and severe angina or ischemia, those who re-
quire revascularization, and those who are suitable
for either procedure. The primary aim of BARI is to
test the hypothesis that an initial strategy of PTCA in
these eligible patients compared with CABG does
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not compromise clinical outcome during a 5-year
follow-up period.

Aims of the Randomized Clinical Trial

Because CABG is of established benefit for pa-
tients with severely symptomatic multivessel disease,
the use of an alternate treatment strategy, regardless
of its potential efficacy, must not impose a greater
risk of mortality than CABG. For this reason, and to
provide a reliable end point for calculation of sample
size, mortality is the primary end point of the trial.
The sample size was selected to enable BARI to rule
out with high probability that the 5-year mortality
rate with PTCA exceeds the 5-year mortality rate
with CABG by more than 2.5%. (For a discussion of
sample size calculations, see Appendix 3.) Although
mortality is essential in assessing the safety of the
PTCA strategy in patients with multivessel CAD,
other end points of clinical outcome are of critical
importance, particularly if there is no difference in
mortality between the two treatment strategies. Be-
cause the acceptable difference in mortality is small,
a large sample size is required. This large sample size
also provides sufficient power to examine treatment
differences in rates of myocardial infarction (MI),
repeat revascularization, and recurrent severe angina
or ischemia. Distribution of exercise capacity, ven-
tricular function, and need for medication will also
be compared by treatment assignment at selected
follow-up points.

In addition, BARI will provide much-needed an-
swers to questions concerning the economic and psy-
chosocial aspects of myocardial revascularization. The
economic and quality-of-life consequences of PTCA
and CABG strategies over a 5-year follow-up period
will be compared. BARI will provide estimates of
initial and continuing indirect and direct costs of the
two procedures and provide measures on quality of
life. These critical data are collected in-depth at seven
participating BARI centers in an ancillary study of
economics and quality of life (SEQOL). This study is
funded by the Robert Wood Johnson Foundation,
having had initial funding from Advanced Catheter
Systems. In addition to SEQOL, data on the number
of significant cardiac hospitalizations, employment
status, and limitations of activities are collected for all
BARI patients. (Also see resource use and quality of
life [p V-8].)

Although BARI is designed for the overall com-
parison of PTCA versus CABG as the initial strategy,
it will also provide comparative data for predeter-
mined subgroups, which are defined by the various
clinical and angiographic presentations. Clinical sub-
groups of special interest are those with unstable
angina, stable Canadian Cardiovascular Society Clas-
sification functional class III or IV angina, or class I
or II angina in the presence of either documented
ischemia or recent Q wave MI. Angiographic sub-

Definitions for terms printed in bold italics may be found in the
Glossary; see Appendix 2.

groups will be defined by the number of significantly
stenosed vessels, the number and proportion of myo-
cardial territories with a jeopardized coronary sup-
ply, the complexity of the lesion and vessel anatomy,
and the degree of left ventricular function.

Aims of the Bypass Angioplasty Revascularization
Investigation Registry

The BARI Registry will include eligible patients
who refuse random assignment as well as a 5-10%
sample of patients who are excluded from the trial
based on angiographic criteria. The group of eligible
patients who refused random assignment will lend
itself to the investigation of selection factors involved
in the choice of PTCA versus CABG. In addition, we
will be able to compare the results of treatment
selected by choice with that selected by random
allocation. The Registry patients who are ineligible
for random assignment because of angiographic cri-
teria will be used to assess how angiographic exclu-
sion practices differ across sites, which treatment
such patients actually receive, and the long-term
outcome with the given treatment.

Patient Selection
Inclusion Criteria

Patients included in BARI must be representative
of those who have multivessel coronary disease and are
treated for severe angina or myocardial ischemia in
current clinical practice. Specifically, eligible patients
must meet the following criteria: clinically severe
angina or objective evidence of ischemia that requires
the need for a revascularization procedure, angio-
graphically documented multivessel coronary dis-
ease, suitability for both PTCA and CABG, and
informed consent for random assignment.

Patient Screening for Exclusion Criteria

The population that is considered for BARI con-
sists of those patients who undergo diagnostic coro-
nary arteriography in a BARI institution and may
include patients with off-site angiograms.

Exclusions from screening. Patients are first evalu-
ated for entry on the screening log. A patient is
considered eligible for screening and is placed on the
screening log, allowing the patient to be tracked
through the remainder of the screening system if the
patient has none of the following exclusions: absence
of significant coronary disease, primary congenital
heart disease, primary valvular heart disease, primary
myocardial heart disease (including patients with a
ventricular aneurysm, which requires surgery), prior
PTCA or CABG, single-vessel CAD, and/or an age
=80 years.

Clinical and major angiographic exclusions. Patients
placed on the screening log are evaluated for clinical
and major angiographic exclusions. If none of the
following exclusions are present, the patient is con-
sidered clinically eligible: age <17 years, geographi-
cally inaccessible or unable to return for follow-up,
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FIGURE 1. Flowchart showing patient screening mechanism.
A full list of exclusion criteria appears within the text of the
Protocol (see pp V-2-V-3, Patient Selection). *Other screening
log exclusions include noncardiac illness expected to limit
survival, age <17, geographic inaccessibility, clinical contrain-
dications to PTCA or CABG, inability to understand or
cooperate with protocol, enrolled in competing study, techni-
cally unsatisfactory angiogram, extensive ascending aortic
calcification, primary coronary spasm, concomitant major
surgery required, and pregnancy.

insufficient angina or objective evidence of isch-
emia, unstable angina or acute MI, which requires
emergency revascularization, left main stenosis
=50% or of a character that precludes angioplasty,
noncardiac illness that is expected to limit survival,
extensive ascending aortic calcification, primary
coronary spasm, inability to understand or cooper-
ate with protocol requirements, coronary angio-
gram that is technically unsatisfactory, suspected or
known pregnancy, enrollment in a competing clini-
cal trial, contraindication to CABG or PTCA be-
cause of a coexisting clinical condition, and/or
concomitant major surgery that is required (e.g.,
aortic and/or mitral valve surgery, carotid endarter-
ectomy, and/or resection of left ventricular or ab-
dominal aortic aneurysm).

Final angiographic exclusion. Clinically eligible pa-
tients are evaluated for final angiographic eligibility.
The surgeon and angioplasty operator assess the pa-
tient’s suitability for each procedure according to their
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technical expertise and considerations of patient safety.
On the basis of angiographic findings, patients are
excluded at this point if the patient is judged to be
unsuitable for PTCA and/or CABG. (The criteria for
this decision are described on pp V-3-V-6, PTCA and
CABG guidelines, respectively.)

Because the BARI investigators recognize the
limitations of trying to prospectively describe all the
features that define suitability for PTCA and CABG,
the final evaluation for eligibility involves the subjec-
tive judgment of both the surgeon and the angio-
plasty operator. This results in a certain degree of
diversity across centers, an additional strength of the
trial that allows the results to be applicable to the
broad group of patients considered for angioplasty.
Baseline data collected on all patients will allow
BARI to characterize in detail angiographic findings
of patients considered clinically eligible for the trial.
The population excluded at the final angiographic
level will be studied by using a 5-10% random
sample that is selected for inclusion in the registry.

Informed consent. Eligible patients who sign an
informed consent for random assignment are entered
in the clinical trial. Those who refuse random assign-
ment but sign an informed consent for follow-up are
entered in the registry. Those who refuse follow-up
are recorded, but no further data are collected.

Prototype consent forms for randomly assigned
and registry patients are shown in Appendix 8. Local
institutional review boards may prefer a modification
of the consent forms to provide additional informa-
tion. Any local change in the consent forms must
meet Public Health Service requirements.

Random assignment of patients. The Coordinating
Center (CC) prepared the sequence of random as-
signment of patients to the treatment groups before
their enrollment. Random assignment was stratified
by clinical site, and within each clinical stratum,
blocks of varying length were used. The sequence of
random assignment was verified and incorporated
into the BARI computer system for each clinical site.
Details of the design and implementation of random
assignment are presented in Appendix 4.

Participation in other trials. Randomly assigned
BARI patients may not participate in any other
clinical trial while they are participating in BARI.
However, registry patients are free to participate in
other studies. BARI clinical sites may participate in
other studies for which BARI-eligible patients are
also eligible, but they must continue to meet their
commitment to randomly assign an adequate number
of BARI patients.

Angioplasty Guidelines
Criteria for Acceptable Candidacy to Percutaneous
Transluminal Coronary Angioplasty

To be suitable for PTCA, a patient must have
anatomic characteristics associated with a reasonable
probability of successful balloon dilatation. The ar-
teries that are patent but significantly narrowed



V-4 Supplement V  Circulation 1ol 84, No 6 December 1991

should be able to sustain prolonged occlusion with-
out the development of cardiogenic shock. Although
the potential for complete revascularization is not a
requirement for entry of patients in BARI, there
must be a reasonable probability for successtul relief
of the major stenoses presumed to be contributing to
active myocardial ischemia. These criteria are judged
by a BARI-certified angioplasty operator before ran-
dom assignment. Reasons for excluding patients are
documented on the Angiographic Exclusion form
and include the following: PTCA of (a) vessel(s)
responsible for ischemia is unlikely to be successful
because of excessive tortuosity of vessels proximal to
the lesion, excessive angulation within the lesion,
excessive lesion length, total chronic occlusion, or
inability to dilate because of excessive calcification;
and PTCA would be excessively dangerous because
abrupt closure is likely and would result in cardio-
genic shock, or a major side branch cannot be
adequately protected.

Guidelines for Strategy in Percutaneous Transluminal
Coronary Angioplasty

Once a patient has been randomly assigned to
PTCA, the procedure must be performed within 2
weeks. Clinical information derived from the medical
history, physical examination, ECG, and noninvasive
stress testing, coupled with the results of coronary
and left ventricular cine angiography, determine the
strategy to be used for each patient assigned to
PTCA. The aim of the procedure is to maximize the
effectiveness of PTCA in relieving ischemia and
minimizing the risk of procedure-related untoward
events. A lesion may be targeted for PTCA if all of
the following conditions are met: a stenosis repre-
sents a 50% or greater diameter reduction by caliper
measurement, the normal vessel diameter adjacent to
the site of stenosis is >1.5 mm, and the vessel
supplies a sizable region of viable myocardium. Non-
significant lesions, lesions located distally or in small
arteries, and lesions in arteries that supply areas of
infarction are not routinely dilated. For each patient
a hierarchy of lesion priority is set in such a way that
PTCA is attempted first in lesions that are most likely
to be responsible for the patient’s ischemia. Before
revascularization of a patient in the study, the clinical
importance and suitability of each lesion for PTCA is
categorized, and a treatment plan is specified by a
BARI-certified operator. These data will be used to
define patient subsets for analysis of PTCA outcome
and to assess operator performance.

Guidelines for the Percutaneous Transluminal
Coronary Angioplasty Procedure

For randomly assigned patients, all PTCAs should
be performed by a certified BARI angioplasty oper-
ator, and the initial PTCA must be performed by a
certified BARI operator. An experienced catheter-
ization laboratory staff should assist, and backup
cardiac surgical support must be immediately avail-
able. Preprocedure medication should include aspi-

rin (unless contraindicated) and other medication
deemed appropriate for the clinical status of the
patient. Each patient should be fully heparinized
during the procedure.

PTCA should be performed in a cardiac catheter-
ization laboratory that is capable of providing high-
quality video images with immediate replay (includ-
ing 4- or 5-in. image-intensifier modes), biplane
imaging or rapidly available orthogonal single-plane
images, compound angulated projections, hemody-
namic monitoring, and high-quality film processing.
A full range of commercially available guiding and
dilating catheters and guide wires should be avail-
able. PTCA may be performed by either the brachial
or femoral approach.

Each procedure begins with a coronary cine angio-
gram of the vessels to be dilated. At least two scout
projections of each vessel are obtained. For each
targeted lesion, PTCA is attempted with the goal of
achieving <50% residual stenosis and normal TIMI
(grade 3) distal flow*.2 A PTCA procedure is consid-
ered completed when the patient is removed from
the cath lab table.

Considerations of patient safety or logistics may
require that the initial PTCA procedure be per-
formed over more than one session. If this approach
is used the decision to do so must be made by the end
of the first procedure, and all subsequent procedures
should be performed within 2 weeks after the first.
After PTCA cine angiography of treated arteries
should be repeated in the same projections as ini-
tially used. Additional projections may be acquired as
needed.

Heparin should be continued for 24—48 hours after
the procedure in patients whose PTCA was per-
formed for total occlusion or was associated with
lesion dissection, thrombosis, transient occlusion, or
in whom distal embolization was observed. Oral
calcium antagonist therapy should be continued for 4
weeks, and a regimen of one aspirin tablet per day
should be indefinitely continued.

In the case of abrupt closure, every effort should be
made to reestablish patency and flow and avoid MI.
This effort may include emergency CABG or the use
of new technology devices.

Complications

Patients are monitored for adverse events through-
out the hospitalization. These complications and
their definitions are listed in Appendix 5. The need
for additional revascularization procedures, includ-
ing emergency CABG and repeat PTCA for abrupt
reclosure, are also recorded. Each lesion that is
subjected to PTCA is assessed for the occurrence of
dissection and acute closure.

Guidelines for Repeat Percutaneous Transluminal
Coronary Angioplasty

Patients who have an initially successful PTCA
may undergo repeat PTCA when anatomic and clin-

*TIMI flow criteria are given in the Glossary; see Appendix 2.



ical circumstances are judged suitable. This may
occur under two circumstances: restenosis of a suc-
cessfully dilated coronary artery that is associated
with clinical manifestations, either by recurrent an-
gina or significant ischemia documented by objective
measures (see p V-8); and recurrent ischemia for
which repeat angiography indicates the development
of new significant CAD that is responsible for the
ischemia and amenable to PTCA.

When PTCA is repeated, the procedure should be
performed by a BARI operator according to protocol
guidelines. Indications for repeat PTCA will be moni-
tored carefully, particularly for patients participating in
a study of the 1-year follow-up angiography. Repeat
PTCA must be performed in accordance with BARI
indications for such procedures. Deviations are consid-
ered protocol violations and require defense and justi-
fication by the responsible BARI investigators.

Patients that are randomly assigned to CABG who
have recurrent ischemia that is associated with by-
pass conduit or native artery stenosis or occlusion for
which PTCA is deemed desirable should have PTCA
performed by a certified BARI operator in accor-
dance with the BARI protocol.

Guidelines for Subsequent Coronary Artery Bypass
Graft Surgery

It is possible that patients who are randomly
assigned to PTCA will have CABG before, during, or
after their initial PTCA procedure. To ensure the
appropriate use of CABG in such patients, the
following guidelines are recommended. 1) Once the
patient is randomly assigned, PTCA must be per-
formed within 2 weeks to minimize the time during
which pre-PTCA crossover could occur. 2) During
the initial PTCA procedure, patients who experience
closure of an artery that was previously patent but
narrowed may require emergency CABG for relief of
ischemia or infarction if they are refractory to repeat
angioplasty or medical therapy. The decision to pro-
ceed with emergency CABG under this circumstance
should be strictly based on the need to provide
appropriate patient care. 3) After an initially success-
ful PTCA, indications for subsequent elective CABG
are either recurrence or persistence of disabling
symptoms that are accompanied by evidence of myo-
cardial ischemia resulting from inadequate or unsat-
isfactory PTCA and anatomy that is judged to be
unsuitable for repeat PTCA. 4) Subsequent CABG
may be necessary for the recurrence of symptoms and
ischemia after a period of symptomatic relief with
evidence of restenosis of a previously successfully
dilated coronary artery, as described in the previous
section. Patients who require revascularization after
initial PTCA should first be considered candidates
for repeat PTCA. PTCA may be repeated more than
once if there is a repetitive recurrence of symptoms
or severe ischemia as defined. The decision to pro-
ceed with CABG in such patients should be based on
the presence of angina or ischemia of sufficient
severity to warrant surgery in the presence of evi-
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dence that the initial or repeat PTCA has been
unsuccessful. If PTCA would be particularly difficult
or associated with an increased risk of untoward
events, CABG may be considered without repeat
PTCA. 5) Subsequent CABG may be necessary for
the recurrence of symptoms or ischemia resulting
from the development of new CAD. Consideration
should be given first to repeat PTCA. If repeat PTCA
is judged to be inappropriate or not feasible, then
CABG should be considered if the symptoms are
disabling despite optimal medical therapy or if severe
ischemia is documented.

Angioplasty Operator Certification

Criteria for certification include participation as an
independent operator in more than 300 elective
PTCA procedures, of which at least 100 were multi-
vessel disease cases; demonstration of a success rate
per lesion of 85% or greater for subtotal lesions
among the last 100 cases; overall incidence per
patient of PTCA-related acute myocardial infarction
or emergency CABG of 5% or less; and an overall
mortality rate of 2% or less for elective PTCA
patients.

To complete certification requirements, each BARI
angioplasty operator submits to the Central Radio-
graphic Laboratory (CRL) preprocedure and postpro-
cedure films of five consecutive PTCA procedures
performed on patients with multivessel disease. The
Central Radiographic Laboratory evaluates the films
and determines the quality of the procedures, request-
ing additional films as needed. In-depth information
about the CRL may be found in Appendix F. The
current BARI certified angioplasty operators at each
participating clinical site are listed in Appendix 8.

Classification of Outcome of Percutaneous
Transluminal Coronary Angioplasty

To define what constitutes a successful PTCA
procedure is complex. One approach will be to assess
lesion improvement. The following are requirements
for complete lesion improvement: TIMI grade 3 flow,
luminal diameter reduced by =20%, and residual
stenosis of <50% diameter narrowing. If partial, the
lesion that is subjected to PTCA has all of the
following features: TIMI grade 3 flow and luminal
diameter reduced by =20% but residual stenosis of
not <50% diameter narrowing. If there is no lesion
improvement, neither of the above definitions for this
improvement has been met.

Patients who undergo a PTCA procedure in which
each diseased vessel is not dilated but all targeted
vessels are improved is classified as “incompletely
revascularized by intent.” Patients in whom PTCA
results are partially satisfactory (that is, not all tar-
geted vessels are improved) are classified as “incom-
pletely revascularized but not by intent.”

Lesion Classification

In the analysis of PTCA outcome, it will be impor-
tant to describe the characteristics of the lesions that
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are targeted for treatment. The lesion classification
system developed for use in BARI is described
below.

1) BARI class A—A lesion is considered to be
class A if it exhibits all of the following characteristics
and has no class B or C characteristics: discreteness
with critical narrowing of <10 mm in length, vessel
diameter adjacent to the site of stenosis of >1.5 mm,
lesion accessible and not excessively tortuous, subto-
tal occlusion, and concentricity with smooth borders.

2) BARI class B— A lesion is considered to be class
B if it exhibits at least one of the following charac-
teristics but none of those of class C: discreteness
with critical narrowing 10-20 mm in length, recent
(within 3 months) total occlusion, moderate vessel
tortuosity proximal to the lesion, irregular borders,
ostial location, significant calcification, lesion in bi-
furcation, moderate vessel angulation within lesion,
thrombus, ulceration, and/or eccentricity.

3) BARI class C— A lesion is considered to be class
C if it exhibits any of the following characteristics:
excessive vessel tortuosity proximal to the lesion or
excessive vessel angulation at its site, chronic (>3
months) total occlusion (TIMI grade ) or an un-
known period of total occlusion, critical narrowing of
>20 mm in length, and/or inability to protect major
side branches.

New Technology Devices

The New Technology Committee monitors the
development of new techniques and devices such as
stents, cardiopulmonary support system, atherec-
tomy, and laser and recommends if and under what
circumstances they can be used in BARI. No new
devices, neither those of Investigative Device Exemp-
tion (IDE) nor those of new technology that are
federally approved, are to be used as an initial
strategy in randomly assigned patients. The devices
can be used in clinical situations such as abrupt
closure with hemodynamic compromise in which,
based on local experience and judgment, the tech-
nique is in the best interest of the patient. This
restriction does not apply to registry patients. After
completion of the initial single or planned staged
PTCA procedure, new technology devices may be
used if additional coronary interventions are re-
quired.

Surgical Guidelines
Criteria for Acceptable Candidacy for Surgery

Before random assignment, a BARI-certified sur-
geon must deem the patient suitable for CABG.
Specifically, patients must have the following charac-
teristics: target vessels of an adequate size for inser-
tion of a bypass graft (i.e., luminal diameter of >1
mm in all arteries to be bypassed); satisfactory distal
runoff; no severe diffuse atherosclerotic involvement
of distal coronary arteries including the absence of
multiple discrete severe lesions throughout the
course of the artery to be bypassed; absence of

extreme aortic calcification; and disease severe
enough to warrant surgery.

Although the patient must meet the entry angio-
graphic criteria for multivessel disease, the bypass of
additional arteries with only 50-60% luminal diam-
eter narrowing by visual assessment in a patient
randomly assigned to CABG is permissible.

Guidelines for Operative Management

Once the patient is randomly assigned to CABG,
the procedure must be performed within 2 weeks.
Rigid control of all aspects of the management of the
patient during and after surgery is not possible, but
the surgery form documents the techniques and
methods used in the surgical management of these
patients. Anesthetic techniques are not standardized.
Cold potassium cardioplegia (either crystalloid or
blood) is the protection of choice; however, cold
ischemic arrest may be routinely preferred by some
surgeons or in special situations, and this decision is
left to the individual surgeon’s judgment.

The internal mammary artery should be used for
revascularization of the left anterior descending coro-
nary artery whenever feasible. The choice of conduit
for revascularization of other arteries depends on the
experience and judgment of the surgeon. Details of the
cannulation technique, methods of myocardial preser-
vation, grafts used, aortic cross clamping, duration of
cardiopulmonary bypass, perioperative medications,
and patient status are recorded.

Preoperative and postoperative use of antiplatelet
drugs is recommended. For elective procedures 100
mg dipyridamole four times -daily for the 2 days
preceding CABG may be used, with daily aspirin
intake after operation when deemed reasonable. In
the absence of evidence that long-term dipyridamole
therapy is essential after CABG, aspirin not exceed-
ing 325 mg/day will be acceptable unless there are
contraindications to the use of antiplatelet drugs.

Complications

Patients are monitored for adverse events through-
out their hospitalization. These complications and
their definitions are listed in Appendix 5.

Guidelines for Repeat Coronary Artery Bypass Graft
Surgery or Subsequent Percutaneous Transluminal
Coronary Angioplasty

Repeat CABG should be considered on either the
recurrence of significant clinical manifestations that
suggest a need for further invasive therapy to relieve
myocardial ischemia or on discovery of evidence of
profound ischemia with exercise testing (see Inclusion
Criteria, p V-2). Final decisions regarding the appro-
priateness of CABG or subsequent PTCA in patients
who have had prior CABG are based on angiographic
evidence of graft narrowing or progressive and severe
atherosclerosis in ungrafted vessels to a narrowing of
the luminal diameter of =50% by caliper measure-
ment. Patients who have severe lesions in ungrafted
coronary arteries or bypass grafts may be considered for
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PTCA if recurrent symptoms or signs of profound
ischemia are thought to be related to lesions in vessels
that are amenable to PTCA.

Surgeon Certification

Each surgeon who performs CABG on patients
who are randomly assigned in the BARI trial will
require initial certification that is based on the fol-
lowing criteria: practice as an attending staff surgeon
for 3 years or more, majority of practice devoted to
coronary artery surgery, most recent 100 consecutive
primary, elective, isolated CABG operations with a
mortality rate of no more than 2% (death within 30
days of procedure) and an MI rate of no more than
4% (new Q waves within 30 days of procedure),
performance as principal surgeon of 100 or more
CABGs with internal mammary artery grafts, and the
principal BARI cardiac surgeon at the participating
BARI Clinical Unit is satisfied that the judgment,
technical performance, results, and care after the
procedure meet current standards of the institution’s
Department of Surgery.

Surgeon Participation

BARI surgeons are an integral part of the study.
They serve as representatives on all working commit-
tees and share responsibility with the cardiologists
for adherence to protocol and policy decisions. The
surgeons who are currently participating in the BARI
trial are listed in Appendix 8.

Patient Follow-up and End Point Ascertainment

Effective follow-up depends on the relationship
developed by the BARI staff with referring physi-
cians and patients. All BARI centers make an effort
to actively involve referring physicians in the study.
This helps to ensure that therapy guidelines are
followed and that subsequent revascularization is

performed at BARI institutions according to the
guidelines.

Patients in BARI are followed for a minimum of 5
years from the time of entry into the randomly assigned
trial or registry. During this follow-up period nine
major end points are ascertained: these are mortality,
MI, angina/chest pain, myocardial ischemia, subse-
quent revascularization, resource use, quality of life,
angiographic characteristics at 5 years, and left ventric-
ular function at 5 years.

Scheduled Follow-up

Scheduled follow-up points are at 4-14 weeks
(randomly assigned patients only); at 6 months; and
at 1, 2, 3, 4, and 5 years after study entry. Randomly
assigned patients alternate between clinic visits (4-14
weeks and 1, 3, and 5 years) and telephone contact (6
months and 2 and 4 years), and registry patients have
telephone contacts only (see Figure 2). During the
clinic visit, randomly assigned patients undergo ECG
and exercise treadmill tests, and blood is drawn for
fasting-state serum lipid levels. When the follow-up is
by telephone, an ECG is requested from the primary
physician. Data collected for the randomly assigned
and registry patients are identical with the exception
of the early follow-up, lipid levels, and exercise
treadmill tests.

Information that is collected at each contact in-
cludes symptomatic status, health behavior (diet,
exercise, etc.), and quality of life. If a follow-up
contact is not possible within the specified time
window, the evaluation takes place thereafter as soon
as possible. During each scheduled follow-up, events
that require data collection to document end points
are identified.

Ascertainment of End Points
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