








agreed on common treatment recommendations, those recom-
mendations were included with the Consensus on Science
statements.

Development of the AHA Guidelines
AHA Writing Groups
In 2009 the chairs and writing group members for each
chapter of the 2010 AHA Guidelines for CPR and ECC were
nominated and required to complete an AHA conflict of
interest disclosure that was reviewed by AHA staff and the
AHA officers. Writing group chairs and most of the writing
group members were required to be free of relevant conflicts
of interest.

After the 2010 Consensus Conference, seventeen AHA
writing groups developed the 2010 AHA Guidelines for CPR
and ECC based on the ILCOR Consensus on Science state-

ments, citations, and treatment recommendations. In essence,
the 2010 ILCOR International Consensus on CPR and ECC
Science With Treatment Recommendations summarizes what
is known in each subject area. The ILCOR Treatment
Recommendations present the evidence-supported treatment
approach for each problem. The 2010 AHA Guidelines for
CPR and ECC expand on the details of how and when to
provide treatment, and they address the training requirements
for treatment providers. Other resuscitation councils around
the world performed a similar process to develop their
versions of the 2010 guidelines.

In developing these guidelines, the writing groups used a
recommendation system consistent with that used by the
American College of Cardiology Foundation/American Heart
Association (ACCF/AHA) collaboration on evidence-based
guidelines (see Table 4).10 These classes represent the inte-

Table 4. AHA Levels of Evidence10

*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as gender, age, history of diabetes, history of prior
myocardial infarction, history of heart failure, and prior aspirin use. A recommendation with Level of Evidence B or C does not imply that the recommendation is weak.
Many important clinical questions addressed in the guidelines do not lend themselves to clinical trials. Even though randomized trials are not available, there may
be a very clear clinical consensus that a particular test or therapy is useful or effective.

†In 2003, the ACCF/AHA Task Force on Practice Guidelines developed a list of suggested phrases to use when writing recommendations. All guideline
recommendations have been written in full sentences that express a complete thought, such that a recommendation, even if separated and presented apart from
the rest of the document (including headings above sets of recommendations), would still convey the full intent of the recommendation. It is hoped that this will
increase readers’ comprehension of the guidelines and will allow queries at the individual recommendation level.
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gration of the weight of scientific evidence with contextual
factors such as expert assessment of the magnitude of benefit,
usefulness, or efficacy; cost; educational and training chal-
lenges; and difficulties in implementation.

AHA Classes of Recommendations and Levels
of Evidence
Generally for Class I recommendations, high-level prospec-
tive studies support the action or therapy, and the benefit
substantially outweighs the potential for harm. An exception
is possible for actions or therapies with extraordinarily large
treatment effects for which expert consensus alone may
suffice.11 Under ideal conditions all CPR and ECC recom-
mendations should be based on large, prospective, random-
ized, controlled clinical trials that find substantial treatment
effects on long-term survival and carry a Class I label. In
reality, more questions exist than there are studies attempting
to answer them; and when studies have been done, they are
not typically large, randomized trials on human subjects. As
a result, the writing groups were often confronted with the
need to make recommendations based on results from human
trials that reported only intermediate outcomes, nonrandom-
ized or retrospective observational studies, animal models, or
extrapolations from studies of human subjects who were not
in cardiac arrest.

For Class IIa recommendations, the weight of available
evidence supports the action or therapy, and the therapy is
considered reasonable and generally useful. Recommendations
were generally labeled Class IIb when the evidence documented
only short-term benefits from the therapy or weakly positive or
mixed results. Class IIb recommendations are identified by terms
such as “can be considered” or “may be useful” or “usefulness/
effectiveness is unknown or unclear or not well established.”

Class III recommendations were reserved for interventions
for which the available evidence suggests more harm than
good, and experts agreed that the intervention should be
avoided.

“Class Indeterminate” recommendations, which were used
in 2005, are not included in the 2010 AHA Guidelines for
CPR and ECC. The elimination of the term “Class Indeter-
minate” is consistent with the ACCF–AHA Classes of Rec-
ommendation. When the AHA writing groups felt that the
evidence was insufficient to offer a recommendation either
for or against the use of a drug or intervention, no recom-
mendation was given.

The Levels of Evidence used by the ACCF/AHA Task
Force on Practice Guidelines employs an alphabetic system
(LOE A, B, or C) to describe the body of evidence supporting
a given recommendation, in comparison to the numeric
system used for the ILCOR evidence evaluation. Generally a
level-A body of evidence means there are 2 or more ILCOR
LOE 1 studies in support of the recommendation: multiple
populations have been evaluated, or data are derived from
multiple randomized clinical trials or meta-analyses. A
level-B body of evidence indicates that most studies support-
ing the recommendation are ILCOR LOE 2 or 3 studies:
limited populations have been evaluated, or data are derived
from a single randomized trial or nonrandomized trial. A
level-C body of evidence means that very limited populations

have been evaluated or that only the consensus opinions of
experts, case studies, or standards of care support the
recommendation.

Management of Potential Conflicts of Interest
Rescuers rely on the AHA ECC Guidelines development
process to distill the extensive and diverse scientific evidence
into straightforward recommendations on how to manage
critical emergencies. They trust that the 2010 AHA Guidelines
for CPR and ECC will be evidence based and free of
commercial bias. For creation of the 2005 AHA Guidelines
for CPR and ECC, the AHA and ILCOR adopted extensive
conflict of interest (COI) management principles.12,13 For
2010 those principles were revised to incorporate what was
learned from the 2005 COI process and to incorporate new
COI guidelines developed by the AHA.14

The revised COI policy governed the entire development
process for the 2010 ILCOR International Consensus on CPR
and ECC Science With Treatment Recommendations and
2010 AHA Guidelines for CPR and ECC, including selection
of ILCOR task force and writing group leaders and members,
selection of questions for review, selection of worksheet
authors, creation of worksheets, presentation and discussion
of worksheets, distillation into the 2010 ILCOR International
Consensus on CPR and ECC Science With Treatment Rec-
ommendations, and development of the 2010 AHA Guidelines
for CPR and ECC. All participants completed the detailed
AHA online COI disclosure form and updated it annually and
when changes occurred. Relationships were considered inac-
tive if they terminated over 12 months prior to the AHA
activity, consistent with AHA policy. The policy requires all
participants to disclose all commercial relationships, includ-
ing consulting agreements; speakers’ bureau memberships;
membership in advisory boards; equity or stock ownership;
patents or intellectual property; grant funding from industry
or foundations; roles on industry-sponsored, data–safety
monitoring boards;, and any other commercial relationship.
Individuals with a commercial relationship were not selected
to serve in roles for which they had a possible conflict.

Because of their greater potential to influence discussion
and outcomes, those in leadership positions (task force or
writing group leaders) were held to a higher standard, having
no commercial relationships with the issues or industries
under discussion and review by their group. Consistent with
new AHA guidelines for manuscript authorship,15 the writing
group chairs had no relevant industry relationships, the
majority of the members of each writing group had no
significant commercial relationships, and no two individuals
with relationships with the same industry entity were permit-
ted to serve on the same writing group (ILCOR COI policy
can be found at http://ecccanadaheart.com/presenter.
jhtml?identifier�3033464). Participants with limited rela-
tionships (eg, industry-funded research) were permitted to
comment during discussions, with full concurrent disclosure
of their relationships, but they were required to recuse
themselves from voting and writing about issues related to
that relationship for the 2010 ILCOR International Consensus
on CPR and ECC Science With Treatment Recommendations
and the 2010 AHA Guidelines for CPR and ECC. Participants
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with more direct commercial relationships (eg, consultant,
equity ownership) were precluded from participation in de-
cisions, votes, or writing for any topic directly relating to the
company’s business (Please see 2010 ILCOR International
Consensus on CPR and ECC Science With Treatment Rec-
ommendations for details of the worksheet author selection
process and the management of COI during the 2010 Con-
sensus Conference.)14

The AHA is committed to the most transparent and influence-
free evidence-based guidelines process possible. To help im-
prove the process for the future, readers are encouraged to send
their questions, suggestions, or comments to one of the authors
who oversaw the COI effort (jbilli@umich.edu).

Writing Group Voting Procedures
Writing group members voted on every recommendation
contained in these guidelines, unless they had a conflict of
interest related to the topic. In the case of a conflict, the
writing group member abstained from the vote and that
abstention was recorded.

Integration of Science Into Practice Guidelines
The final 2010 AHA Guidelines for CPR and ECC are not
intended to repeat verbatim the International Consensus on
Science because that document is available online8,9 and

because it contains a more extensive review of the literature
than is needed for a guidelines document. Instead these 2010
AHA Guidelines for CPR and ECC are intended to reflect the
interpretation of the Consensus on Science by the AHA
writing groups and members of the ECC Committee and its
subcommittees. Whenever possible, the AHA Guidelines for
CPR and ECC are consistent with the 2010 ILCOR Interna-
tional Consensus on CPR and ECC Science With Treatment
Recommendations statements, and they reference the support-
ing science publications. However, the 2010 AHA Guidelines
for CPR and ECC also take into consideration local re-
sources, training and education issues, available healthcare
systems, and cost-effectiveness. That translation often must
balance an acknowledgment of the limitations of systems
with an effort to advocate for the care most likely to improve
survival from cardiac arrest.

Summary
In summary, the evidence review process has attempted to
provide a systematic review of the scientific literature using
a priori defined methods. The details and steps of the
literature review are transparent and replicable. External
opinions and community critique are highly valued, and the
final products represent the combined labor of hundreds of
participants.

Disclosures
Guidelines Part 2: Evidence Evaluation Process and Management of COI: Writing Group Disclosures

Writing Group
Member Employment Research Grant

Other
Research
Support

Speakers’
Bureau/

Honoraria
Ownership

Interest
Consultant/

Advisory Board Other

Michael R. Sayre The Ohio State University; Assoc.
Professor

None None None None None None

Robert E. O’Connor University of Virginia Health
System–Professor and Chair of

Emergency Medicine

None None None None None None

Dianne L. Atkins University of Iowa: Medical
School-Professor

None None None None None None

John E. Billi University of Michigan: Medical
School-Professor

None None None None None None

Clifton W. Callaway University of Pittsburgh School of
Medicine: Associate Professor;

UPMC Health System—Physician
†American Heart

Association-Work Sheet Editor
for 2010 Guidelines. My effort on
this project is paid to University
of Pittsburgh as a �contracted
services agreement,� and not

paid directly to me

†Grants to University of Pittsburgh:
NHLBI-Resuscitation Outcomes

Consortium HRSA-Development and
Dissemination of Program Tools for
Uncontrolled Donation After Cardiac

Death (UDCD)

None None None None None

Michael Shuster Self-employed–emergency MD None None None None None None

Brian Eigel American Heart
Association–Director of Science,

ECC Programs

None None None None None None

William H.
Montgomery

AHA consultant–C2010
Conference Coordinator; self

employed
anesthesiologist–private practice;

None None None None None None
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