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Preamble

It is important that the medical profession play a significant
role in critically evaluating the use of diagnostic procedures
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and therapies as they are introduced and tested in the
detection, management, or prevention of disease states.
Rigorous and expert analysis of the available data docu-
menting absolute and relative benefits and risks of those
procedures and therapies can produce helpful guidelines
that improve the effectiveness of care, optimize patient
outcomes, and favorably affect the overall cost of care by
focusing resources on the most effective strategies.

The American College of Cardiology Foundation
(ACCF) and the American Heart Association (AHA) have
jointly engaged in the production of such guidelines in the
area of cardiovascular disease since 1980. The American
College of Cardiology (ACC)/AHA Task Force on Practice
Guidelines, whose charge is to develop, update, or revise
practice guidelines for important cardiovascular diseases and
procedures, directs this effort. Writing committees are
charged with the task of performing an assessment of the
evidence and acting as an independent group of authors to
develop, update, or revise written recommendations for
clinical practice.

Experts in the subject under consideration have been
selected from both organizations to examine subject-specific
data and write guidelines. The process includes additional
representatives from other medical practitioner and specialty
groups when appropriate. Writing committees are specifi-
cally charged to perform a formal literature review, weigh
the strength of evidence for or against a particular treatment
or procedure, and include estimates of expected health
outcomes where data exist. Patient-specific modifiers and
comorbidities and issues of patient preference that may
influence the choice of particular tests or therapies are
considered, as well as frequency of follow-up and cost-
effectiveness. When available, information from studies on
cost will be considered; however, review of data on efficacy
and clinical outcomes will constitute the primary basis for
preparing recommendations in these guidelines.

The ACC/AHA Task Force on Practice Guidelines
makes every effort to avoid any actual, potential, or per-
ceived conflicts of interest that may arise as a result of an
industry relationship or personal interest of the writing
committee. Specifically, all members of the writing com-
mittee, as well as peer reviewers of the document, were
asked to provide disclosure statements of all such relation-
ships that may be perceived as real or potential conflicts of
interest. Writing committee members are also strongly
encouraged to declare a previous relationship with industry
that may be perceived as relevant to guideline development.
If a writing committee member develops a new relationship
with industry during his or her tenure, he or she is required
to notify guideline staff in writing. The continued partici-
pation of the writing committee member will be reviewed.
These statements are reviewed by the parent task force,
reported orally to all members of the writing committee at
each meeting, and updated and reviewed by the writing
committee as changes occur. Please refer to the methodol-
ogy manual for ACC/AHA guideline writing committees
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for further description of the relationships with industry
policy (1). See Appendix 1 for author relationships with
industry and Appendix 2 for peer reviewer relationships
with industry that are pertinent to this guideline.

These practice guidelines are intended to assist health
care providers in clinical decision making by describing a
range of generally acceptable approaches for the diagnosis,
management, and prevention of specific diseases or condi-
tions. Clinical decision making should consider the quality
and availability of expertise in the area where care is
provided. These guidelines attempt to define practices that
meet the needs of most patients in most circumstances.
These guideline recommendations reflect a consensus of
expert opinion after a thorough review of the available
current scientific evidence and are intended to improve
patient care.

Patient adherence to prescribed and agreed upon medical
regimens and lifestyles is an important aspect of treatment.
Prescribed courses of treatment in accordance with these
recommendations will only be effective if they are followed.
Because lack of patient understanding and adherence may
adversely affect treatment outcomes, physicians and other
health care providers should make every effort to engage the
patient in active participation with prescribed medical reg-
imens and lifestyles.

If these guidelines are used as the basis for regulatory or
payer decisions, the ultimate goal is quality of care and serving
the patient’s best interests. The ultimate judgment regarding
care of a particular patient must be made by the health care
provider and the patient in light of all of the circumstances
presented by that patient. There are circumstances in which
deviations from these guidelines are appropriate.

The guidelines will be reviewed annually by the ACC/
AHA Task Force on Practice Guidelines and will be
considered current unless they are updated, revised, or
sunsetted and withdrawn from distribution. The executive
summary and recommendations are published in the May
27, 2008, issue of the Journal of the American College of
Cardiology, May 27, 2008, issue of Circulation, and the June
2008 issue of Heart Rhythm. The full-text guidelines are
e-published in the same issue of the journals noted above, as
well as posted on the ACC (www.acc.org), AHA (http://
my.americanheart.org), and Heart Rhythm Society (HRS)
(www.hrsonline.org) Web sites. Copies of the full-text and
the executive summary are available from each organization.

Sidney C. Smith, Jr, MD, FACC, FAHA
Chair, ACC/AHA Task Force on Practice Guidelines

1. Introduction

1.1. Organization of Committee

This revision of the “ACC/AHA/NASPE Guidelines for
Implantation of Cardiac Pacemakers and Antiarrhythmia
Devices” updates the previous versions published in 1984,
1991, 1998, and 2002. Revision of the statement was
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deemed necessary for multiple reasons: 1) Major studies
have been reported that have advanced our knowledge of the
natural history of bradyarrhythmias and tachyarrhythmias,
which may be treated optimally with device therapy; 2)
there have been tremendous changes in the management of
heart failure that involve both drug and device therapy; and
3) major advances in the technology of devices to treat,
delay, and even prevent morbidity and mortality from
bradyarrhythmias, tachyarrhythmias, and heart failure have
occurred.

The committee to revise the “ACC/AHA/NASPE
Guidelines for Implantation of Cardiac Pacemakers and
Antiarrhythmia Devices” was composed of physicians who
are experts in the areas of device therapy and follow-up and
senior clinicians skilled in cardiovascular care, internal
medicine, cardiovascular surgery, ethics, and socioeconom-
ics. The committee included representatives of the Ameri-
can Association for Thoracic Surgery, Heart Failure Society
of America, and Society of Thoracic Surgeons.

1.2. Document Review and Approval

The document was reviewed by 2 official reviewers nomi-
nated by each of the ACC, AHA, and HRS and by 11
additional peer reviewers. Of the total 17 peer reviewers, 10
had no significant relevant relationships with industry. In
addition, this document has been reviewed and approved by
the governing bodies of the ACC, AHA, and HRS, which
include 19 ACC Board of Trustees members (none of
whom had any significant relevant relationships with indus-
try), 15 AHA Science Advisory Coordinating Committee
members (none of whom had any significant relevant
relationships with industry), and 14 HRS Board of Trustees
members (6 of whom had no significant relevant relation-
ships with industry). All guideline recommendations under-
went a formal, blinded writing committee vote. Writing
committee members were required to recuse themselves if
they had a significant relevant relationship with industry.
The guideline recommendations were unanimously ap-
proved by all members of the writing committee who were
eligible to vote. The section “Pacing in Children and
Adolescents” was reviewed by additional reviewers with
special expertise in pediatric electrophysiology. The com-
mittee thanks all the reviewers for their comments. Many of
their suggestions were incorporated into the final document.

1.3. Methodology and Evidence

The recommendations listed in this document are, when-
ever possible, evidence based. An extensive literature survey
was conducted that led to the incorporation of 527 refer-
ences. Searches were limited to studies, reviews, and other
evidence conducted in human subjects and published in
English. Key search words included but were not limited to
antiarrthythmic, antibradycardia, atrial fibrillation, brady-
arrhythmia, cardiac, CRT, defibrillator, device therapy,
devices, dual chamber, heart, heart failure, ICD, implant-
able defibrillator, device implantation, long-QT syndrome,
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medical therapy, pacemaker, pacing, quality-of-life, resyn-
chronization, rhythm, sinus node dysfunction, sleep apnea,
sudden cardiac death, syncope, tachyarrhythmia, terminal
care, and transplantation. Additionally, the committee re-
viewed documents related to the subject matter previously
published by the ACC, AHA, and HRS. References se-
lected and published in this document are representative
and not all-inclusive.

The committee reviewed and ranked evidence supporting
current recommendations, with the weight of evidence
ranked as Level A if the data were derived from multiple
randomized clinical trials that involved a large number of
individuals. The committee ranked available evidence as
Level B when data were derived either from a limited
number of trials that involved a comparatively small number
of patients or from well-designed data analyses of nonran-
domized studies or observational data registries. Evidence
was ranked as Level C when the consensus of experts was
the primary source of the recommendation. In the narrative
portions of these guidelines, evidence is generally presented
in chronological order of development. Studies are identi-
fied as observational, randomized, prospective, or retrospec-
tive. The committee emphasizes that for certain conditions
for which no other therapy is available, the indications for
device therapy are based on expert consensus and years of
clinical experience and are thus well supported, even though
the evidence was ranked as Level C. An analogous example
is the use of penicillin in pneumococcal pneumonia, for
which there are no randomized trials and only clinical
experience. When indications at Level C are supported by
historical clinical data, appropriate references (e.g., case
reports and clinical reviews) are cited if available. When
Level C indications are based strictly on committee consen-
sus, no references are cited. In areas where sparse data were
available (e.g., pacing in children and adolescents), a survey
of current practices of major centers in North America was
conducted to determine whether there was a consensus
regarding specific pacing indications. The schema for clas-
sification of recommendations and level of evidence is
summarized in Table 1, which also illustrates how the
grading system provides an estimate of the size of the
treatment effect and an estimate of the certainty of the
treatment effect.

The focus of these guidelines is the appropriate use of
heart pacing devices (e.g., pacemakers for bradyarrhythmias
and heart failure management, cardiac resynchronization,
and implantable cardioverter-defibrillators [ICDs]), not the
treatment of cardiac arrhythmias. The fact that the use of a
device for treatment of a particular condition is listed as a
Class I indication (beneficial, useful, and effective) does not
preclude the use of other therapeutic modalities that may be
equally effective. As with all clinical practice guidelines, the
recommendations in this document focus on treatment of an
average patient with a specific disorder and may be modified by
patient comorbidities, limitation of life expectancy because of
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Table 1. Applying Classification of Recommendations and Level of Evidence

coexisting diseases, and other situations that only the primary
treating physician may evaluate appropriately.

These guidelines include sections on selection of pace-
makers and ICDs, optimization of technology, cost, and
follow-up of implanted devices. Although the section on
follow-up is relatively brief, its importance cannot be over-
emphasized: First, optimal results from an implanted device
can be obtained only if the device is adjusted to changing
clinical conditions; second, recent advisories and recalls

serve as warnings that devices are not infallible, and failure
of electronics, batteries, and leads can occur (2,3).

The committee considered including a section on extrac-
tion of failed/unused leads, a topic of current interest, but
elected not to do so in the absence of convincing evidence to
support specific criteria for timing and methods of lead
extraction. A policy statement on lead extraction from the
North American Society of Pacing and Electrophysiology
(now the HRS) provides information on this topic (4).
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