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the evidence review, and (3) draft treatment recommendations. They then completed worksheets that provided the
format for a structured literature review (Table 1). The
worksheet authors identified key research studies, recorded
the levels of evidence (Table 2) of the studies, and drafted
recommendations. When possible, two worksheet authors,
one from the United States and one from outside the United
States, were recruited to complete independent reviews of
each topic. This process is described in detail in the 2005
International Consensus on Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care Science With Treatment Recommendations1 and the accompanying editorial.7
A total of 281 worksheet authors completed 403 worksheets on 276 topics. To obtain feedback from the resuscitation science community, in December 2004 the worksheets
and worksheet author conflict of interest disclosures were
posted on the Internet at http://www.C2005.org. Journal
advertisements and emails invited comment from healthcare
professionals and the resuscitation community. The comments were then referred to the task forces and worksheet
authors for consideration. Worksheets are available through
http://www.C2005.org.
Expert reviews began in 2002, and individual topics were
presented and discussed at 6 international meetings, culminating in the 2005 Consensus Conference. The evidence was
presented, discussed, and debated, with task forces and
resuscitation councils meeting daily to draft summaries. The
consensus statements on the science of resuscitation developed at the conference were incorporated into the ILCOR
2005 CPR Consensus, published simultaneously in Circulation and Resuscitation in November 2005.1

his publication presents the 2005 American Heart Association (AHA) guidelines for cardiopulmonary resuscitation (CPR) and emergency cardiovascular care (ECC). The
guidelines are based on the evidence evaluation from the
2005 International Consensus Conference on Cardiopulmonary Resuscitation and Emergency Cardiovascular Care Science With Treatment Recommendations, hosted by the American Heart Association in Dallas, Texas, January 23–30,
2005.1 These guidelines supersede the Guidelines 2000 for
Cardiopulmonary Resuscitation and Emergency Cardiovascular Care.2
As with all versions of the ECC guidelines published since
1974,2– 6 the 2005 AHA Guidelines for CPR and ECC contain
recommendations designed to improve survival from sudden
cardiac arrest and acute life-threatening cardiopulmonary
problems. These guidelines, however, differ from previous
versions in several ways. First, they are based on the most
extensive evidence review of CPR yet published.1 Second,
these guidelines were developed under a new structured and
transparent process for ongoing disclosure and management
of potential conflicts of interest. Third, the guidelines have
been streamlined to reduce the amount of information that
rescuers need to learn and remember and to clarify the most
important skills that rescuers need to perform.

Evidence Evaluation Process
The evidence evaluation process that was the basis for these
guidelines was accomplished in collaboration with the International Liaison Committee on Resuscitation (ILCOR),1 an
international consortium of representatives from many of the
world’s resuscitation councils. ILCOR was formed to systematically review resuscitation science and develop an
evidence-based consensus to guide resuscitation practice
worldwide. The evidence evaluation process for these guidelines was built on the international efforts that produced the
ECC Guidelines 2000.2
To begin the process, ILCOR representatives established 6
task forces: basic life support, advanced life support, acute
coronary syndromes, pediatric life support, neonatal life
support, and an interdisciplinary task force to address overlapping topics such as education. The AHA established 2
additional task forces— on stroke and first aid. The 8 task
forces identified topics requiring evidence evaluation. They
formulated hypotheses on these topics, and the task forces
appointed international experts as worksheet authors for each
hypothesis.
The worksheet authors were asked to (1) search for and
critically evaluate evidence on the hypothesis, (2) summarize

Guidelines and Treatment Recommendations
During the evidence evaluation process the ILCOR task
forces weighed the evidence and developed consensus statements on the interpretation of the scientific findings. If the
task forces agreed on common treatment recommendations,
the recommendations were included with the science statements in the ILCOR 2005 CPR Consensus.1 The consensus
document was designed to serve as the science foundation for
the guidelines to be published by many ILCOR member
councils in 2005–2006.

Classes of Recommendation
Following the 2005 Consensus Conference, AHA ECC experts adapted the ILCOR scientific statements and expanded
the treatment recommendations to construct these new guidelines. In developing these guidelines, the ECC experts used a
recommendation classification system that is consistent with
that used by the American Heart Association–American
College of Cardiology collaboration on evidence-based
guidelines.
The classes of recommendation used in this document are
listed in Table 3. These classes represent the integration of the
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TABLE 1.

Steps in Evidence Integration

TABLE 2.

Integrate all evidence following these steps:

Levels of Evidence

Evidence

Definition

1. Perform literature review and record search terms and databases
searched.

Level 1

Randomized clinical trials or meta-analyses of multiple clinical
trials with substantial treatment effects

2. Select studies relevant to hypothesis.

Level 2

Randomized clinical trials with smaller or less significant
treatment effects

4. Perform critical appraisal (poor to excellent).

Level 3

Prospective, controlled, nonrandomized cohort studies

5. Integrate evidence into a science summary and possible treatment
recommendation.

Level 4

Historic, nonrandomized cohort or case-control studies

Level 5

Case series; patients compiled in serial fashion, control group
lacking

Level 6

Animal studies or mechanical model studies

Level 7

Extrapolations from existing data collected for other purposes,
theoretical analyses

ILCOR Task Force discussions and development of 2005 International
Consensus on CPR and ECC Science With Treatment
Recommendations publication1

Level 8

Rational conjecture (common sense); common practices
accepted before evidence-based guidelines

Review and discussions by AHA ECC Committee and Subcommittees
with development of specific recommendations and algorithms with
classes of recommendations

ized or retrospective observational studies, animal models, or
extrapolations. Recommendations were generally labeled
Class IIb when the evidence documented only short-term
benefits from the therapy (eg, amiodarone for pulseless
ventricular fibrillation cardiac arrest) or when positive results
were documented with lower levels of evidence.
Class IIb recommendations fall into 2 categories: (1)
optional and (2) recommended by the experts despite the
absence of high-level supporting evidence. Optional interventions are identified by terms such as “can be considered” or
“may be useful.” Interventions that the experts believe should
be carried out are identified with terms such as “we
recommend.”

3. Determine level of evidence based on methodology (see Table 2).

Experts must develop consensus based on scientific evidence. Steps used
include:
Evidence evaluation and worksheet preparation by experts, plus
2005 Consensus Conference presentations and discussions

Final editorial review and approval by AHA ECC Committee and
Subcommittees
Blinded peer review
Review and approval by AHA Science Advisory and Coordinating
Committee
Publication

weight of scientific evidence with contextual factors such as
expert assessment of the magnitude of benefit, usefulness, or
efficacy; cost; educational and training challenges; and difficulties in implementation. For Class I recommendations,
high-level prospective studies support the action or therapy,
and the risk substantially outweighs the potential for harm.
For Class IIa recommendations, the weight of evidence
supports the action or therapy, and the therapy is considered
acceptable and useful.
Ideally all CPR and ECC recommendations should be
based on large prospective randomized controlled clinical
trials that find substantial treatment effects on long-term
survival and carry a Class I or Class IIa label. In reality few
clinical resuscitation trials have sufficient power to demonstrate an effect on intact survival to hospital discharge. As a
result the experts were often confronted with the need to
make recommendations on the basis of results from human
trials that reported only intermediate outcomes, nonrandomTABLE 3.

Algorithms
The 12 AHA CPR and ECC algorithms contained in these
guidelines highlight essential assessments and interventions
recommended to treat cardiac arrest or a life-threatening
condition. These algorithms have been developed using a
template with specific box shapes and colors. Memorizing the
box colors and shapes is not recommended, nor is it necessary
for use of the algorithms. But in response to requests from the
AHA training network and from clinicians, we briefly describe the template used.
Box shape distinguishes action boxes from assessment
boxes. Boxes with square corners represent interventions or
therapies (ie, actions); rose-colored boxes with round corners
represent assessment steps that typically create a decision
point in care.

Applying Classification of Recommendations and Level of Evidence

Class I

Class IIa

Class IIb

Class III

Benefit⬎⬎⬎Risk

Benefit⬎⬎Risk

BenefitⱖRisk

RiskⱖBenefit

Procedure/treatment or diagnostic test/assessment
should be performed/administered.

It is reasonable to perform
procedure/administer
treatment or perform
diagnostic test/
assessment.

Procedure/treatment or diagnostic
test/assessment may be considered.

Procedure/treatment or diagnostic
test/assessment should not be
performed/administered.
It is not helpful and may be
harmful.

Class Indeterminate.
● Research just getting started
● Continuing area of research
● No recommendations until further research (eg, cannot recommend for or against)
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Colors of the boxes distinguish types of actions. As noted
above, the rose boxes indicate assessment steps. In general,
treatments that involve electrical therapy or drugs are placed
in blue boxes, and simple action steps are placed in tan boxes.
In order to emphasize the fundamental importance of good
basic CPR in all ECC algorithms, action steps involving
support of airway, breathing, and circulation are placed in
green boxes. In addition, all advanced cardiovascular life
support (ACLS) and pediatric advanced life support (PALS)
algorithms contain a green “reminder” box to assist the
clinician in recalling helpful information, including fundamentals of CPR. The algorithm box color-coding is not
absolute because some boxes contain combinations of several
types of actions.
Three algorithms have unique features. In the basic life
support (BLS) healthcare provider adult and pediatric algorithms, the actions that are completed by only healthcare
providers are bordered with a dotted line. In the ACLS
Tachycardia Algorithm, several boxes are printed with
screening (the text contained in screened boxes appears
lighter than regular text). These screened boxes include
actions that are intended to be accomplished in the in-hospital
setting or with expert consultation readily available. Information in non-screened boxes is intended to apply to the
out-of-hospital or the in-hospital setting. In the ACLS
Tachycardia Algorithm, to create visual separation between
actions for wide-complex versus narrow-complex
tachycardia, boxes containing therapy for wide-complex
tachycardia are shadowed with yellow, and boxes with
treatment for narrow-complex tachycardia are shadowed with
blue.

ECC Committee and subcommittees who wrote and reviewed this document are listed online as a COI supplement (available through http://www.C2005.org). Worksheet authors’ potential conflicts of interest are included
on each worksheet, which can be accessed through
http://www.C2005.org.

New Developments
The most significant changes in these guidelines were made
to simplify CPR instruction and increase the number of chest
compressions delivered per minute and reduce interruptions
in chest compressions during CPR. Following are some of the
most significant new recommendations in these guidelines:
●

●

●
●

●

Management of Conflict of Interest
The world’s leading experts in resuscitation science have
established their expertise by undertaking and publishing
research and related scholarly work. Some investigators’
activities are supported by industry, thereby creating the
potential for conflicts of interest.8,9 Grants and other support
for scientific research, speaker fees, and honoraria can also
create potential financial conflicts of interest. Nonfinancial
conflicts of interest include in-kind support, intellectual
collaboration or intellectual investment in personal ideas, and
long-term research agendas in which investigators have
invested a substantial amount of time.
To protect the objectivity and credibility of the evidence
evaluation and consensus development process, the AHA
ECC Conflict of Interest (COI) policy was revised before the
2005 Consensus Conference to ensure full disclosure and
comprehensive management of potential conflicts. A process
was developed for managing potential conflicts of interest
during the evidence evaluation process and the 2005 Consensus Conference. Each speaker’s COI statement was projected
on a dedicated screen during every presentation, question,
and discussion period. The COI policy is described in detail
in an editorial in this supplement10 and the corresponding
editorial in the ILCOR 2005 CPR Consensus.11 Potential conflicts of interest disclosed by the editors and science volunteers
of this document are listed in this supplement (Appendix 4).
Potential conflicts of interest disclosed by members of the

IV-3

●

●

●

●

Elimination of lay rescuer assessment of signs of circulation before beginning chest compressions: the lay rescuer
will be taught to begin chest compressions immediately
after delivering 2 rescue breaths to the unresponsive victim
who is not breathing (Parts 4 and 11).
Simplification of instructions for rescue breaths: all breaths
(whether delivered mouth-to-mouth, mouth-to-mask, bagmask, or bag-to–advanced airway) should be given over 1
second with sufficient volume to achieve visible chest rise
(Parts 4 and 11).
Elimination of lay rescuer training in rescue breathing
without chest compressions (Parts 4 and 11).
Recommendation of a single (universal) compression-toventilation ratio of 30:2 for single rescuers of victims of all
ages (except newborn infants). This recommendation is
designed to simplify teaching and provide longer periods of
uninterrupted chest compressions (Parts 4 and 11).
Modification of the definition of “pediatric victim” to
preadolescent (prepubescent) victim for application of
pediatric BLS guidelines for healthcare providers (Parts 3
and 11), but no change to lay rescuer application of child
CPR guidelines (1 to 8 years).
Increased emphasis on the importance of chest compressions: rescuers will be taught to “push hard, push fast” (at
a rate of 100 compressions per minute), allow complete
chest recoil, and minimize interruptions in chest compressions (Parts 3, 4, and 11).
Recommendation that Emergency Medical Services (EMS)
providers may consider provision of about 5 cycles (or
about 2 minutes) of CPR before defibrillation for unwitnessed arrest, particularly when the interval from the call to
the EMS dispatcher to response at the scene is more than 4
to 5 minutes (Part 5).
Recommendation for provision of about 5 cycles (or about
2 minutes) of CPR between rhythm checks during treatment of pulseless arrest (Parts 5, 7.2, and 12). Rescuers
should not check the rhythm or a pulse immediately after
shock delivery—they should immediately resume CPR,
beginning with chest compressions, and should check the
rhythm after 5 cycles (or about 2 minutes) of CPR.
Recommendation that all rescue efforts, including insertion
of an advanced airway (eg, endotracheal tube, esophagealtracheal combitube [Combitube], or laryngeal mask airway
[LMA]), administration of medications, and reassessment
of the patient be performed in a way that minimizes
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interruption of chest compressions. Recommendations for
pulse checks are limited during the treatment of pulseless
arrest (Parts 4, 5, 7.2, 11, and 12).
Recommendation of only 1 shock followed immediately by
CPR (beginning with chest compressions) instead of 3
stacked shocks for treatment of ventricular fibrillation/
pulseless ventricular tachycardia: this change is based on
the high first-shock success rate of new defibrillators and
the knowledge that if the first shock fails, intervening chest
compressions may improve oxygen and substrate delivery
to the myocardium, making the subsequent shock more
likely to result in defibrillation (Parts 5, 7.2, and 12).
Increased emphasis on the importance of ventilation and
de-emphasis on the importance of using high concentrations of oxygen for resuscitation of the newly born infant
(Part 13).
Reaffirmation that intravenous administration of fibrinolytics (tPA) to patients with acute ischemic stroke who meet
the NINDS eligibility criteria can improve outcome. The
tPA should be administered by physicians in the setting of
a clearly defined protocol, a knowledgeable team, and
institutional commitment to stroke care (Part 9).
New first aid recommendations (Part 14).

For further information about these and other new developments in these guidelines, see the editorial “The Major
Changes in the 2005 AHA Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care”12 in this
supplement and the guidelines sections noted.
The recommendations in the 2005 AHA Guidelines for
CPR and ECC confirm the safety and effectiveness of many
approaches, acknowledge that other approaches may not be
optimal, and recommend new treatments that have undergone
evidence evaluation. These new recommendations do not
imply that care involving the use of earlier guidelines is
unsafe. In addition, it is important to note that these guidelines will not apply to all rescuers and all victims in all
situations. The leader of a resuscitation attempt may need to
adapt application of the guidelines to unique circumstances.

Future Directions
The most important determinant of survival from sudden
cardiac arrest is the presence of a trained rescuer who is
ready, willing, able, and equipped to act. Although hypothermia has recently been shown to improve survival to hospital
discharge for selected victims of VF SCA,13 most advanced
life support techniques have failed to improve outcome from
SCA14 or have only been shown to improve short-term
survival (eg, to hospital admission).15,16 Any improvements
resulting from advanced life support therapies are less substantial than the increases in survival rate reported from
successful deployment of lay rescuer CPR and automated
external defibrillation programs in the community.17–21
Thus, our greatest challenge continues to be the improvement of lay rescuer education. We must increase access to
CPR education, increase effectiveness and efficiency of
instruction, improve skills retention, and reduce barriers to
action for basic and advanced life support providers.22 Resuscitation programs must establish processes for continuous

quality improvement to reduce time to CPR and shock
delivery and to improve the quality of CPR provided.23,24
The AHA and collaborating organizations will use these
guidelines as the basis for developing comprehensive training
materials. Once the training materials are available, the most
important step will be to get them into the hands of rescuers
who will learn, remember, and perform CPR and ECC skills.
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living will constitutes clear evidence of the patient’s wishes,
and in most areas it can be legally enforced.
Living wills and advance directives should be reconsidered
periodically because the desires of patients and their medical
condition may change over time. The Patient SelfDetermination Act of 1991 requires healthcare institutions
and managed-care organizations to inquire whether patients
have advance directives. Healthcare institutions are required
to facilitate the completion of advance directives if patients
desire them.

he goals of emergency cardiovascular care are to preserve life, restore health, relieve suffering, limit disability, and reverse clinical death. CPR decisions are often made
in seconds by rescuers who may not know the patient or know
if an advance directive exists. As a result, administration of
CPR may sometimes conflict with a patient’s desires or best
interests.1 This section provides guidelines to healthcare
providers for making the difficult decision to provide or
withhold emergency cardiovascular care.

Ethical Principles

Surrogate Decision Makers
When a patient has lost the capacity to make medical
decisions, a close relative or friend can become a surrogate
decision maker for the patient. Most states have laws that
designate the legal surrogate decision maker (guardian) for an
incompetent patient who has not designated a decision maker
through a durable power of attorney for health care. The law
recognizes the following order of priority for guardianship in
the absence of a previously designated decision maker: (1)
spouse, (2) adult child, (3) parent, (4) any relative, (5) person
nominated by the person caring for the incapacitated patient,
(6) specialized care professional as defined by law. Surrogates should base their decisions on the patient’s previously
expressed preferences if known; otherwise, surrogates should
make decisions on the basis of the patient’s best interest.
Children should be involved in decision making at a level
appropriate for their maturity and should be asked to consent
to healthcare decisions when able. Although persons ⬍18
years of age rarely possess the legal authority to consent to
their own health care except under specific legally defined
situations (ie, emancipated minors and for specific health
conditions such as sexually transmitted diseases and pregnancy), the dissent of an older child should be taken seriously. If parents and an older child are in conflict about a
treatment plan, every effort should be made to resolve the
conflict. The use of force is rarely appropriate in the delivery
of medical care to adolescents.

Ethical and cultural norms must be considered when beginning and ending a resuscitation attempt. Although physicians
must play a role in resuscitation decision making, they should
be guided by scientifically proven data and patient
preferences.

Principle of Patient Autonomy
Patient autonomy is generally respected both ethically and
legally. It assumes that a patient can understand what an
intervention involves and consent to or refuse it. Adult
patients are presumed to have decision-making capability
unless they are incapacitated or declared incompetent by a
court of law. Truly informed decisions require that patients
receive and understand accurate information about their
condition and prognosis, the nature of the proposed intervention, alternatives, and risks and benefits. The patient must be
able to deliberate and choose among alternatives and be able
to relate the decision to a stable framework of values. When
decision-making capacity is temporarily impaired by factors
such as concurrent illness, medications, or depression, treatment of these conditions may restore capacity. When patient
preferences are uncertain, emergency conditions should be
treated until those preferences can be clarified.
Advance Directives, Living Wills, and Patient
Self-Determination
An advance directive is any expression of a person’s
thoughts, wishes, or preferences for his or her end-of-life
care. Advance directives can be based on conversations,
written directives, living wills, or durable powers of attorney
for health care. The legal validity of various forms of advance
directives varies from jurisdiction to jurisdiction. Courts
consider written advance directives to be more trustworthy
than recollections of conversations.
A “living will” is a patient’s written direction to physicians
about medical care the patient would approve if he or she
becomes terminally ill and is unable to make decisions. A

Principle of Futility
If the purpose of a medical treatment cannot be achieved, the
treatment is considered futile. The key determinants of medical
futility are length and quality of life. An intervention that cannot
establish any increase in length or quality of life is futile.
Patients or families may ask physicians to provide care that
is inappropriate. Physicians, however, are not obliged to
provide such care when there is scientific and social consensus that the treatment is ineffective.2 An example is CPR for
patients with signs of irreversible death. In addition, healthcare providers are not obliged to provide CPR if no benefit
from CPR and advanced cardiovascular life support (ACLS)
can be expected (ie, CPR would not restore effective circulation). Beyond these clinical circumstances and in the
absence of advance directives or living wills, resuscitation
should be offered to all patients.
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A careful evaluation of the patient’s prognosis for both
length and quality of life will determine whether CPR is
appropriate. CPR is inappropriate when survival is not
expected. In conditions for which the chance of survival is
borderline, the morbidity rate is relatively high, and the
burden to the patient is high, the patient’s desires or (when the
patient’s desires are unknown) the legally authorized surrogate decision maker’s preferences about initiation of resuscitation should be supported. Noninitiation of resuscitation and
discontinuation of life-sustaining treatment during or after
resuscitation are ethically equivalent, and in situations in
which the prognosis is uncertain, a trial of treatment should
be considered while further information is gathered to help
determine the likelihood of survival and expected clinical
course.

Withholding and Withdrawing CPR
Criteria for Not Starting CPR
Scientific evaluation shows that few criteria can accurately
predict the futility of CPR (see Part 7.5: “Postresuscitation
Support”). In light of this uncertainty, all patients in cardiac
arrest should receive resuscitation unless
●
●
●

The patient has a valid Do Not Attempt Resuscitation
(DNAR) order
The patient has signs of irreversible death (eg, rigor mortis,
decapitation, decomposition, or dependent lividity)
No physiological benefit can be expected because vital
functions have deteriorated despite maximal therapy (eg,
progressive septic or cardiogenic shock)

Withholding resuscitation attempts in the delivery room is
appropriate for newborn infants when gestation, birth weight,
or congenital anomalies are associated with almost certain
early death and when unacceptably high morbidity is likely
among the rare survivors. Two examples from the published
literature include extreme prematurity (gestational age ⬍23
weeks or birth weight ⬍400 g) and anencephaly.

Terminating Resuscitative Efforts
The decision to terminate resuscitative efforts rests with the
treating physician in the hospital and is based on consideration of many factors, including time to CPR, time to defibrillation, comorbid disease, prearrest state, and initial arrest
rhythm. None of these factors alone or in combination is
clearly predictive of outcome.
Witnessed collapse, bystander CPR, and a short time
interval from collapse to arrival of professionals improve the
chances of a successful resuscitation.
In many reports of pediatric resuscitation outcomes, survival falls as the duration of resuscitative efforts increases.3 In
many reports of resuscitation outcome, the patient’s chance of
being discharged from the hospital alive and neurologically
intact diminishes as the duration of the resuscitation attempt
increases.4 –7 The responsible clinician should stop the resuscitation attempt if there is a high degree of certainty that the
patient will not respond to further ACLS.
For the newborn infant, discontinuation of resuscitation
can be justified after 10 minutes without signs of life despite

IV-7

continuous and adequate resuscitative efforts. The prognosis
for survival or survival without disability has been shown to
be extremely poor when there is a lack of response to
intensive resuscitative efforts of ⬎10 minutes’ duration.8 –11
In the past, children who underwent prolonged resuscitation and absence of return of spontaneous circulation (ROSC)
after 2 doses of epinephrine were considered unlikely to
survive,12 but intact survival after unusually prolonged inhospital resuscitation has been documented.13–15 Prolonged
efforts should be made for infants and children with recurring
or refractory VF or VT, drug toxicity, or a primary hypothermic insult.
In the absence of mitigating factors, prolonged resuscitative efforts are unlikely to be successful.16 If ROSC of any
duration occurs, however, it may be appropriate to consider
extending the resuscitative effort. Other issues, such as drug
overdose and severe prearrest hypothermia (eg, submersion in
icy water), should be considered when determining whether
to extend resuscitative efforts.

DNAR Orders
Unlike other medical interventions, CPR is initiated without a
physician’s order, based on implied consent for emergency
treatment. A physician’s order is necessary to withhold CPR.
Physicians must initiate a discussion about the use of CPR
with all adults admitted for medical and surgical care or with
their surrogates. Terminally ill patients may fear abandonment and pain more than death, so physicians should also
reassure the patient and family that pain control and other
aspects of medical care will continue even if resuscitation is
withheld.
The attending physician should write the DNAR order in
the patient’s chart with a note explaining the rationale for the
DNAR order and any other specific limitations of care. The
limitation-of-treatment order should contain guidelines for
specific emergency interventions that may arise (eg, use of
pressor agents, blood products, or antibiotics). The scope of a
DNAR order should be specific about which interventions are
to be withheld. A DNAR order does not automatically
preclude interventions such as administration of parenteral
fluids, nutrition, oxygen, analgesia, sedation, antiarrhythmics,
or vasopressors unless these are included in the order. Some
patients may choose to accept defibrillation and chest compressions but not intubation and mechanical ventilation.
Oral DNAR orders are not acceptable. If the attending
physician is not physically present, nursing staff may accept
a DNAR order by telephone with the understanding that the
physician will sign the order promptly. DNAR orders should
be reviewed periodically, particularly if the patient’s condition changes.
The attending physician should clarify both the DNAR
order and plans for future care with nurses, consultants, house
staff, and the patient or surrogate and offer an opportunity for
discussion and resolution of conflicts. Basic nursing and
comfort care (ie, oral hygiene, skin care, patient positioning,
and measures to relieve pain and symptoms) must always be
continued. DNAR orders carry no implications about other
forms of treatment, and other aspects of the treatment plan
should be documented separately and communicated to staff.
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DNAR orders should be reviewed before surgery by the
anesthesiologist, attending surgeon, and patient or surrogate
to determine their applicability in the operating suite and
postoperative recovery room.
Initiation of CPR in Patients With DNAR Orders
Studies about DNAR orders suggest that healthcare providers
who respond to those in cardiac or respiratory arrest who do
not exhibit signs of irreversible death (listed below) should
promptly provide resuscitative measures to the best of their
ability unless or until they receive legally valid instructions
(interpretable advance directives, DNAR orders, or valid
surrogate directives) not to intervene. Out-of-hospital DNAR
orders apply to the patient with no signs of life.17,18

Withdrawal of Life Support
Withdrawal of life support is an emotionally complex decision for family and staff. Withholding and withdrawing life
support are ethically similar. A decision to withdraw life
support is justifiable when a patient is determined to be dead,
if the physician and patient or surrogate agree that treatment
goals cannot be met, or if the burden to the patient of
continued treatment would exceed any benefits.
Some patients do not regain consciousness after cardiac
arrest and ROSC. In most cases the prognosis for adults who
remain deeply comatose (Glasgow Coma Scale Score ⬍5)
after cardiac arrest can be predicted with accuracy after 2 to
3 days.19 Specific physical findings or laboratory tests may be
helpful to assist with this process. A meta-analysis of 33
studies of outcome of anoxic-ischemic coma documented that
the following 3 factors were associated with poor outcome:
●
●
●

Absence of pupillary response to light on the third day
Absence of motor response to pain by the third day
Bilateral absence of cortical response to median nerve
somatosensory-evoked potentials when used in normothermic patients who were comatose for at least 72 hours after
a hypoxic-ischemic insult (see Part 7.5: “Postresuscitation
Support”)20

A recent meta-analysis of 11 studies involving 1914
patients21 documented 5 clinical signs that were found to
strongly predict death or poor neurologic outcome, with 4 of
the 5 predictors detectable at 24 to 72 hours after
resuscitation:
●
●
●
●
●

Absent corneal reflex at 24 hours
Absent pupillary response at 24 hours
Absent withdrawal response to pain at 24 hours
No motor response at 24 hours
No motor response at 72 hours

Withdrawal of life support is ethically permissible under
these circumstances.
Patients in the end stage of an incurable disease, whether
responsive or unresponsive, should have care that ensures
their comfort and dignity. Care is provided to minimize
suffering associated with pain, dyspnea, delirium, convulsions, and other terminal complications. For such patients it is
ethically acceptable to gradually increase the dosage of
narcotics and sedatives to relieve pain and other symptoms,

even to levels that might concomitantly shorten the patient’s
life.

Issues Related to
Out-of-Hospital Resuscitation
Withholding CPR Versus Withdrawing CPR
BLS training urges the first-arriving lay responder at a
cardiac arrest to begin CPR. Healthcare providers are expected to provide BLS and ACLS as part of their duty to
respond. There are a few exceptions to this rule:
●

●
●

A person lies dead, with obvious clinical signs of irreversible death (eg, rigor mortis, dependent lividity, decapitation, or decomposition).
Attempts to perform CPR would place the rescuer at risk of
physical injury.
The patient/surrogate has indicated with an advance directive (DNAR order) that resuscitation is not desired.

Neither lay rescuers nor professionals should make a
judgment about the present or future quality of life of a
cardiac arrest victim on the basis of current or anticipated
neurologic status. Such snap judgments are often inaccurate.
Quality of life should never be used as a criterion to withhold
CPR, because conditions such as irreversible brain damage or
brain death cannot be reliably assessed or predicted.22–37
Out-of-hospital DNAR protocols must be clear to all
involved (eg, physicians, patients, family members, loved
ones, and out-of-hospital healthcare providers). Advance
directives can take many forms (eg, written bedside orders
from physicians, wallet identification cards, identification
bracelets, and other mechanisms approved by the local
emergency medical services [EMS] authority).
The ideal EMS DNAR form should be portable if the
patient is transferred, and in addition to including out-ofhospital DNAR orders, the form should provide direction to
EMS about whether to initiate or continue life-sustaining
interventions in the patient who is not pulseless and apneic.

Advance Directives in the Out-of-Hospital Setting
A significant number of patients for whom 911 is called
because of cardiac arrest are also chronically ill, have a
terminal illness, or have a written advance directive (DNAR
order). States and other jurisdictions have varying laws about
out-of-hospital DNAR orders and advance directives.38 In
some cases in which a DNAR order exists, especially where
there are differing opinions among family members, it may be
difficult to determine whether resuscitation should be initiated. EMS professionals should initiate CPR and ACLS if
there is reason to believe that
●
●
●

There is reasonable doubt about the validity of a DNAR
order or advance directive
The patient may have changed his or her mind
The best interests of the patient are in question

Sometimes within a few minutes of the start of a resuscitation attempt, relatives or other medical personnel will arrive
and confirm that the patient had clearly expressed a wish that
resuscitation not be attempted. CPR or other life support
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measures may be discontinued with the approval of medical
direction when further information becomes available.
In situations in which the EMS professional cannot obtain
clear information about the patient’s wishes, resuscitative
measures should be initiated.
Family members may be concerned that EMS personnel
will not follow advance directives written in the hospital if an
out-of-hospital arrest occurs. This should be dealt with by
asking the physician to write an out-of-hospital DNAR order
on the appropriate form used in the jurisdiction where the
patient would be potentially attended by EMS. The DNAR
order should be available and provided to EMS responders as
soon as they arrive on the scene of an emergency involving
the patient. In situations in which a DNAR order is not
provided to EMS personnel, resuscitative efforts should be
attempted. The key to preventing such dilemmas rests with
the patient’s regular physician who has been providing
prearrest care.

Terminating a Resuscitation in a BLS
Out-of-Hospital System
Rescuers who start BLS should continue until one of the
following occurs:
●
●

●
●

●

Restoration of effective, spontaneous circulation and
ventilation.
Care is transferred to a more senior-level emergency
medical professional who may determine that the patient is
unresponsive to the resuscitation attempt.
Reliable criteria indicating irreversible death are present.
The rescuer is unable to continue because of exhaustion or
the presence of dangerous environmental hazards or because continuation of resuscitative efforts places other lives
in jeopardy.
A valid DNAR order is presented to rescuers.

Defibrillators are required standard equipment on ambulances in most states, so the absence of a “shockable” rhythm
on the defibrillator after an adequate trial of CPR can be the
key criterion for withdrawing BLS in the absence of timely
arrival of ACLS. State or local EMS authorities must develop
protocols for initiation and withdrawal of BLS in areas where
ACLS is not rapidly available or may be significantly
delayed. Local circumstances, resources, and risk to rescuers
should be considered.

Transport of Patients in Cardiac Arrest
If an EMS system does not allow nonphysicians to pronounce
death and stop resuscitative efforts, personnel may be forced
to transport to the hospital a deceased victim of cardiac arrest
who proved to be refractory to proper BLS/ACLS care. Such
an action is unethical.
This situation creates the following dilemma: if carefully
executed BLS and ACLS treatment protocols fail in the
out-of-hospital setting, then how could the same treatment
succeed in the emergency department? A number of studies
have consistently observed that ⬍1% of patients transported
with continuing CPR survive to hospital discharge.
Delayed or token efforts, a so-called “slow-code” (knowingly providing ineffective resuscitation), that appear to
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provide CPR and ACLS are inappropriate. This practice
compromises the ethical integrity of healthcare providers and
undermines the physician-patient/nurse-patient relationship.
Many EMS systems authorize the termination of a resuscitation attempt in the out-of-hospital setting. Protocols for
pronouncement of death and appropriate transport of the body
by non-EMS vehicles should be established. EMS personnel
must be trained to focus on dealing sensitively with family
and friends.

Providing Emotional Support to the Family
Despite our best efforts, most resuscitations fail. Notifying
family members of the death of a loved one is an important
aspect of a resuscitation attempt that should be done compassionately, with care taken to accommodate the cultural and
religious beliefs and practices of the family.39,40
Family members have often been excluded from being
present during the attempted resuscitation of a child or other
relative. Surveys have suggested that healthcare providers
hold a range of opinions about the presence of family
members at resuscitation attempts.41–51 Several commentaries
have noted the potential for family members to become
disruptive or interfere with resuscitation procedures, the
possibility of family member syncope, and the possibility of
increased exposure to legal liability.
However, several surveys administered before observation
of resuscitative efforts showed that the majority of family
members wished to be present during a resuscitation attempt.45– 49 Family members with no medical background
have reported that being at a loved one’s side and saying
goodbye during the final moments of life was comforting. 45,46,50
Family members also have reported that it helped them adjust
to the death of their loved one,50,51 and most indicated they
would do so again.50 Several retrospective reports note
positive reactions from family members,41– 43 many of whom
said that they felt a sense of having helped their loved one and
of easing their own grieving.44 Most parents surveyed wanted
to be given the option to decide whether they would want to
be present at the resuscitation of their child.43,52
Thus, in the absence of data documenting harm and in light
of data suggesting that it may be helpful, offering select
family members the opportunity to be present during a
resuscitation seems reasonable and desirable (assuming that
the patient, if an adult, has not raised a prior objection.
Parents and other family members seldom ask if they can be
present unless encouraged to do so by healthcare providers.
Resuscitation team members should be sensitive to the
presence of family members during resuscitative efforts,
assigning a team member to the family to answer questions,
clarify information, and otherwise offer comfort.49

Ethics of Organ and Tissue Donation
The ECC community supports efforts to respond to the need
for organ and tissue donations. Medical directors of EMS
agencies should discuss the following issues with the organ
procurement program in their region:
●

Need for tissue from donors pronounced dead in the field
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How permission for organ and tissue donations will be
obtained from the patient’s relatives
How clearly defined guidelines for organ and tissue procurement will be available to all healthcare providers both
in the hospital and out of the hospital
Possible differences between applicable laws and societal
values in procedures for organ procurement

Research and Training Issues
The use of newly dead patients for training raises important
ethical and legal issues. The consent of family members is
both ideal and respectful of the newly dead but not always
possible or practical at the time of cardiac arrest. Research
advocates argue that presuming consent in these situations
serves a “greater good” that will benefit the living. Others
claim that consent is unnecessary because the body is “non
persona” and without autonomy or interests. These arguments, however, do not consider the potential for harm to
surviving family members who may oppose using a recently
deceased loved one for the purpose of training or research.
This view also ignores significant cultural differences in the
acceptance or nonacceptance of the use of cadavers.
Clinical research in patients with cardiorespiratory arrest is
challenging. In general, research involving human subjects
requires the consent of the subject or, in some cases, a legally
authorized surrogate. This has proved to be a challenge for
research involving patients in cardiac arrest because research
interventions must frequently be implemented at a time when
obtaining consent may be impossible. After much public
discussion and in recognition of the value of this type of
human research, the government, through the Food and Drug
Administration and the National Institutes of Health, adopted
regulations that allow an exception for the need to obtain
informed consent in certain limited circumstances. Stringent
preresearch directives require that researchers consult with
experts plus representative laypersons who might be study
patients and to make full public disclosure of the details of the
study methodology. Investigators must engage in candid
public discussion of the need for resuscitation research,
acknowledge the lack of an evidence-based foundation for
many current practices, and describe the many potential
benefits of the research.
In 1996 Congress passed the Health Insurance Portability
and Accountability Act, commonly referred to as HIPAA. As
its name suggests, one of the primary goals of the HIPAA
legislation was to ensure the availability and continuity of
health insurance coverage, but it has been amended over the
past few years to include provisions that protect the
privacy of patients’ health information and their medical
records. For details see http://www.hhs.gov/ocr/hipaa/finalreg.
html. Healthcare providers involved in training and research
must be careful to protect patient privacy and the confidentiality of patient data.
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some blood to the coronary arteries and brain.18,19 CPR is also
important immediately after shock delivery; most victims
demonstrate asystole or pulseless electrical activity (PEA) for
several minutes after defibrillation. CPR can convert these
rhythms to a perfusing rhythm.20 –22
Not all adult deaths are due to SCA and VF. An unknown
number have an asphyxial mechanism, as in drowning or drug
overdose. Asphyxia is also the mechanism of cardiac arrest in
most children, although about 5% to 15% have VF.23–25
Studies in animals have shown that the best results for
resuscitation from asphyxial arrest are obtained by a combination of chest compressions and ventilations, although chest
compressions alone are better than doing nothing.26,27

e have always known that CPR is not a single skill but a
series of assessments and interventions. More recently
we have become aware that cardiac arrest is not a single problem
and that the steps of CPR may need to vary depending on the
type or etiology of the cardiac arrest. At the 2005 Consensus
Conference researchers debated all aspects of detection and
treatment of cardiac arrest. Yet the last summation returned to
the beginning question: how do we get more bystanders and
healthcare providers to learn CPR and perform it well?

Epidemiology
Sudden cardiac arrest (SCA) is a leading cause of death in the
United States and Canada.1–3 Although estimates of the
annual number of deaths due to out-of-hospital SCA vary
widely,1,2,4,5 data from the Centers for Disease Control and
Prevention estimates that in the United States approximately
330 000 people die annually in the out-of-hospital and emergency department settings from coronary heart disease. About
250 000 of these deaths occur in the out-of-hospital setting.1,6
The annual incidence of SCA in North America is ⬇0.55 per
1000 population.3,4

Differences in CPR Recommendations by Age
of Victim and Rescuer
Simplification
The authors of the 2005 AHA Guidelines for CPR and ECC
simplified the BLS sequences, particularly for lay rescuers, to
minimize differences in the steps and techniques of CPR used
for infant, child, and adult victims. For the first time, a
universal compression-ventilation ratio (30:2) is recommended for all single rescuers of infant, child, and adult
victims (excluding newborns).
Some skills (eg, rescue breathing without chest compressions) will no longer be taught to lay rescuers. The goal of
these changes is to make CPR easier for all rescuers to learn,
remember, and perform.

Cardiac Arrest and the Chain of Survival
Most victims of SCA demonstrate ventricular fibrillation (VF) at
some point in their arrest.3–5 Several phases of VF have been
described,7 and resuscitation is most successful if defibrillation is
performed in about the first 5 minutes after collapse. Because the
interval between call to the emergency medical services (EMS)
system and arrival of EMS personnel at the victim’s side is
typically longer than 5 minutes,8 achieving high survival rates
depends on a public trained in CPR and on well-organized
public access defibrillation programs.9,10 The best results of lay
rescuer CPR and automated external defibrillation programs
have occurred in controlled environments, with trained, motivated personnel, a planned and practiced response, and short
response times. Examples of such environments are airports,9
airlines,11 casinos,12 and hospitals (see Part 4: “Adult Basic Life
Support”). Significant improvement in survival from out-ofhospital VF SCA also has been reported in well-organized police
CPR and AED rescuer programs.13
CPR is important both before and after shock delivery.
When performed immediately after collapse from VF SCA,
CPR can double or triple the victim’s chance of survival.14 –17
CPR should be provided until an automated external defibrillator (AED) or manual defibrillator is available. After about 5
minutes of VF with no treatment, outcome may be better if
shock delivery (attempted defibrillation) is preceded by a
period of CPR with effective chest compressions that deliver

Differences in CPR for Lay Rescuers and
Healthcare Providers
Differences between lay rescuer and healthcare provider CPR
skills include the following:
●

●
●

(Circulation. 2005;112:IV-12-IV-17.)
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Lay rescuers should immediately begin cycles of chest
compressions and ventilations after delivering 2 rescue
breaths for an unresponsive victim. Lay rescuers are not
taught to assess for pulse or signs of circulation for an
unresponsive victim.
Lay rescuers will not be taught to provide rescue breathing
without chest compressions.
The lone healthcare provider should alter the sequence of
rescue response based on the most likely etiology of the
victim’s problem.
— For sudden, collapse in victims of all ages, the lone
healthcare provider should telephone the emergency
response number and get an AED (when readily available) and then return to the victim to begin CPR and use
the AED.
— For unresponsive victims of all ages with likely asphyxial arrest (eg, drowning) the lone healthcare provider
should deliver about 5 cycles (about 2 minutes) of CPR
before leaving the victim to telephone the emergency
response number and get the AED. The rescuer should
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●

●

●

then return to the victim, begin the steps of CPR, and
use the AED.
After delivery of 2 rescue breaths, healthcare providers
should attempt to feel a pulse in the unresponsive, nonbreathing victim for no more than 10 seconds. If the
provider does not definitely feel a pulse within 10 seconds,
the provider should begin cycles of chest compressions and
ventilations.
Healthcare providers will be taught to deliver rescue
breaths without chest compressions for the victim with
respiratory arrest and a perfusing rhythm (ie, pulses).
Rescue breaths without chest compressions should be
delivered at a rate of about 10 to 12 breaths per minute for
the adult and a rate of about 12 to 20 breaths per minute for
the infant and child.
Healthcare providers should deliver cycles of compressions and ventilations during CPR when there is no
advanced airway (eg, endotracheal tube, laryngeal mask
airway [LMA], or esophageal-tracheal combitube [Combitube]) in place. Once an advanced airway is in place for
infant, child, or adult victims, 2 rescuers no longer deliver
“cycles” of compressions interrupted with pauses for ventilation. Instead, the compressing rescuer should deliver
100 compressions per minute continuously, without pauses
for ventilation. The rescuer delivering the ventilations
should give 8 to 10 breaths per minute and should be
careful to avoid delivering an excessive number of ventilations. The 2 rescuers should change compressor and
ventilator roles approximately every 2 minutes to prevent
compressor fatigue and deterioration in quality and rate of
chest compressions. When multiple rescuers are present,
they should rotate the compressor role about every 2
minutes. The switch should be accomplished as quickly as
possible (ideally in less than 5 seconds) to minimize
interruptions in chest compressions.

Age Delineation
Differences in the etiology of cardiac arrest between child
and adult victims necessitate some differences in the recommended resuscitation sequence for infant and child victims
compared with the sequence used for adult victims. Because
there is no single anatomic or physiologic characteristic that
distinguishes a “child” victim from an “adult” victim and no
scientific evidence that identifies a precise age to initiate
adult rather than child CPR techniques, the ECC scientists
made a consensus decision for age delineation that is based
largely on practical criteria and ease of teaching.
In these 2005 guidelines the recommendations for newborn
CPR apply to newborns in the first hours after birth until the
newborn leaves the hospital. Infant CPR guidelines apply to
victims less than approximately 1 year of age.
Child CPR guidelines for the lay rescuer apply to children
about 1 to 8 years of age, and adult guidelines for the lay
rescuer apply to victims about 8 years of age and older. To
simplify learning for lay rescuers retraining in CPR and AED
apropos the 2005 guidelines, the same age divisions for
children are used in the 2005 guidelines as in the ECC
Guidelines 2000.28
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Child CPR guidelines for healthcare providers apply to
victims from about 1 year of age to the onset of adolescence
or puberty (about 12 to 14 years of age) as defined by the
presence of secondary sex characteristics. Hospitals (particularly children’s hospitals) or pediatric intensive care units
may choose to extend the use of Pediatric Advanced Life
Support (PALS) guidelines to pediatric patients of all ages
(generally up to about 16 to 18 years of age) rather than use
onset of puberty for the application of ACLS versus PALS
guidelines.

Use of AED and Defibrillation for the Child
When treating a child found in cardiac arrest in the out-ofhospital setting, lay rescuers and healthcare providers should
provide about 5 cycles (about 2 minutes) of CPR before
attaching an AED. This recommendation is consistent with
the recommendation published in 2003.29 As noted above,
most cardiac arrests in children are not caused by ventricular
arrhythmias. Immediate attachment and operation of an AED
(with hands-off time required for rhythm analysis) will delay
or interrupt provision of rescue breathing and chest compressions for victims who are most likely to benefit from them.
If a healthcare provider witnesses a sudden collapse of a
child, the healthcare provider should use an AED as soon as
it is available.
There is no recommendation for or against the use of AEDs
for infants (⬍1 year of age).
Rescuers should use a pediatric dose-attenuating system,
when available, for children 1 to 8 years of age. These
pediatric systems are designed to deliver a reduced shock
dose that is appropriate for victims up to about 8 years of age
(about 25 kg [55 pounds] in weight or about 127 cm [50
inches] in length). A conventional AED (without pediatric
attenuator system) should be used for children about 8 years
of age and older (larger than about 25 kg [55 pounds] in
weight or about 127 cm [50 inches] in length) and for adults.
A pediatric attenuating system should not be used for victims
8 years of age and older because the energy dose (ie, shock)
delivered through the pediatric system is likely to be inadequate for an older child, adolescent, or adult.
For in-hospital resuscitation, rescuers should begin CPR
immediately and use an AED or manual defibrillator as soon
as it is available. If a manual defibrillator is used, a defibrillation dose of 2 J/kg is recommended for the first shock and
a dose of 4 J/kg for the second and subsequent shocks.

Sequence
If more than one person is present at the scene of a cardiac
arrest, several actions can occur simultaneously. One or more
trained rescuers should remain with the victim to begin the
steps of CPR while another bystander phones the emergency
response system and retrieves an AED (if available). If a lone
rescuer is present, then the sequences of actions described
below are recommended. These sequences are described in
more detail in Part 4: “Adult Basic Life Support,” Part 5:
“Electrical Therapies,” and Part 11: “Pediatric Basic Life
Support.”
For the unresponsive adult, the lay rescuer sequence of
action is as follows:
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The lone rescuer should telephone the emergency response
system and retrieve an AED (if available). The rescuer
should then return to the victim to begin CPR and use the
AED when appropriate.
The lay rescuer should open the airway and check for
normal breathing. If no normal breathing is detected, the
rescuer should give 2 rescue breaths.
Immediately after delivery of the rescue breaths, the rescuer
should begin cycles of 30 chest compressions and 2
ventilations and use an AED as soon as it is available.

●

For the unresponsive infant or child, the lay rescuer
sequence for action is as follows:

●

●

●

●

●

The rescuer will open the airway and check for breathing;
if no breathing is detected, the rescuer should give 2
breaths that make the chest rise.
The rescuer should provide 5 cycles (a cycle is 30 compressions and 2 breaths) of CPR (about 2 minutes) before
leaving the pediatric victim to phone 911 and get an AED
for the child if available. The reasons for immediate
provision of CPR are that asphyxial arrest (including
primary respiratory arrest) is more common than sudden
cardiac arrest in children, and the child is more likely to
respond to, or benefit from, the initial CPR.

In general, the rescue sequence performed by the healthcare provider is similar to that recommended for the lay
rescuer, with the following differences:
●

●

●

If the lone healthcare provider witnesses the sudden collapse of a victim of any age, after verifying that the victim
is unresponsive the provider should first phone 911 and get
an AED if available, then begin CPR and use the AED as
appropriate. Sudden collapse is more likely to be caused by
an arrhythmia that may require shock delivery.
If the lone healthcare provider is rescuing an unresponsive
victim with a likely asphyxial cause of arrest (eg, drowning), the rescuer should provide 5 cycles (about 2 minutes)
of CPR (30 compressions and 2 ventilations) before leaving the victim to phone the emergency response number.
As noted above, the healthcare provider will perform some
skills and steps that are not taught to the lay rescuer.

Checking Breathing and Rescue Breaths
Checking Breathing
When lay rescuers check breathing in the unresponsive adult
victim, they should look for normal breathing. This should
help the lay rescuer distinguish between the victim who is
breathing (and does not require CPR) and the victim with
agonal gasps (who is likely in cardiac arrest and needs CPR).
Lay rescuers who check breathing in the infant or child
should look for the presence or absence of breathing. Infants
and children often demonstrate breathing patterns that are not
normal but are adequate.
The healthcare provider should assess for adequate breathing in the adult. Some patients will demonstrate inadequate
breathing that requires delivery of assisted ventilation. Assessment of ventilation in the infant and child is taught in the
PALS Course.

Rescue Breaths
Each rescue breath should be delivered in 1 second and
should produce visible chest rise. Other new recommendations for rescue breaths are these:

●

Healthcare providers should take particular care to provide
effective breaths in infants and children because asphyxial
arrest is more common than sudden cardiac arrest in infants
and children. To ensure that a rescue breath is effective, it
may be necessary to reopen the airway and reattempt
ventilation. The rescuer may need to try a couple of times
to deliver 2 effective breaths for the infant and child.
When rescue breaths are provided without chest compressions to the victim with a pulse, the healthcare provider
should deliver 12 to 20 breaths per minute for an infant or
child and 10 to 12 breaths per minute for an adult.
As noted above, once an advanced airway is in place (eg,
endotracheal tube, Combitube, LMA) during 2-rescuer CPR,
the compressor should provide 100 compressions per minute
without pausing for ventilation, and the rescuer delivering
breaths should deliver 8 to 10 breaths per minute.

Chest Compressions
Both lay rescuers and healthcare providers should deliver
chest compressions that depress the chest of the infant and
child by one third to one half the depth of the chest. Rescuers
should push hard, push fast (rate of 100 compressions per
minute), allow complete chest recoil between compressions,
and minimize interruptions in compressions for all victims.
Because children and rescuers can vary widely in size,
rescuers are no longer instructed to use a single hand for chest
compression of all children. Instead the rescuer is instructed
to use 1 hand or 2 hands (as in the adult) as needed to
compress the child’s chest to one third to one half its depth.
Lay rescuers should use a 30:2 compression-ventilation
ratio for all (infant, child, and adult) victims. Healthcare providers should use a 30:2 compression-ventilation ratio for all
1-rescuer and all adult CPR and should use a 15:2 compressionventilation ratio for infant and child 2-rescuer CPR.
For the Infant
Recommendations for lay rescuer and healthcare provider
chest compressions for infants (up to 1 year of age) include
the following:
●

●
●
●

Lay rescuers and healthcare providers should compress the
infant chest just below the nipple line (on lower half of
sternum).
Lay rescuers will use 2 fingers to compress the infant chest
with a compression-ventilation ratio of 30:2.
The lone healthcare provider should use 2 fingers to
compress the infant chest.
When 2 healthcare providers are performing CPR, the
compression-ventilation ratio should be 15:2 until an advanced airway is in place. The healthcare provider who is
compressing the chest should, when feasible, use the
2-thumb– encircling hands technique.

For the Child
Recommendations for lay rescuer and healthcare provider
compressions for child victims (about 1 to 8 years of age)
include the following:
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Summary of BLS ABCD Maneuvers for Infants, Children, and Adults (Newborn Information Not Included)

Maneuver

Adult
Lay rescuer: ⱖ8 years
HCP: Adolescent and older

Airway
Breathing Initial
HCP: Rescue breathing without chest
compressions

Child
Lay rescuers: 1 to 8 years
HCP: 1 year to adolescent

Head tilt–chin lift (HCP: suspected trauma, use jaw thrust)
2 breaths at 1 second/breath

2 effective breaths at 1 second/breath

10 to 12 breaths/min
(approximate)

12 to 20 breaths/min (approximate)

HCP: Rescue breaths for CPR with
advanced airway

8 to 10 breaths/min (approximately)

Foreign-body airway obstruction

Abdominal thrusts

Circulation HCP: Pulse check (ⱕ10 sec)
Compression landmarks
Compression method
Push hard and fast
Allow complete recoil
Compression depth

Defibrillation AED

Back slaps and chest thrusts

Carotid

Brachial or femoral

Lower half of sternum, between nipples

Just below nipple line (lower
half of sternum)

Heel of one hand, other hand
on top

Heel of one hand or as for adults

11⁄2 to 2 inches

2 or 3 fingers
HCP (2 rescuers):
2 thumb–encircling hands

Approximately one third to one half the depth of the chest

Compression rate
Compression-ventilation ratio

Infant
Under 1 year of age

Approximately 100/min
30:2 (one or two rescuers)
Use adult pads
Do not use child pads

30:2 (single rescuer)
HCP: 15:2 (2 rescuers)
Use AED after 5 cycles of CPR (out of
hospital).
Use pediatric system for child 1 to 8 years
if available

No recommendation for
infants
⬍1 year of age

HCP: For sudden collapse (out of
hospital) or in-hospital arrest use AED as
soon as available.
Note: Maneuvers used by only Healthcare Providers are indicated by “HCP.”

●
●
●

●
●

Lay rescuers should use a 30:2 compression-ventilation
ratio for CPR for all victims.
Rescuers should compress over the lower half of the
sternum, at the nipple line (as for adults).
Lay rescuers should use 1 or 2 hands, as needed, to
compress the child’s chest to one third to one half the depth
of the chest.
Lay rescuers and lone healthcare providers should use a
compression-ventilation ratio of 30:2.
Healthcare providers (and all rescuers who complete the
healthcare provider course, such as lifeguards) performing
2-rescuer CPR should use a 15:2 compression-ventilation
ratio until an advanced airway is in place.

For the Adult
Recommendations for lay rescuer and healthcare provider
chest compressions for adult victims (about 8 years of age and
older) include the following:
●
●

The rescuer should compress in the center of the chest at
the nipple line.
The rescuer should compress the chest approximately 11⁄2
to 2 inches, using the heel of both hands.

Comparison of CPR skills used for adult, child, and infant
victims are highlighted in the Table.

CPR for Newborns
Recommendations for the newborn are different from recommendations for infants. Because most providers who care for
newborns do not provide care to infants, children, and adults,
the educational imperative for universal or more uniform
recommendations is less compelling. There are no major
changes from the ECC Guidelines 2000 recommendations for
CPR in newborns28:
●
●
●

●

The rescue breathing rate for the newborn infant with
pulses is approximately 40 to 60 breaths per minute.
When providing compressions for newborn infants, the
rescuer should compress to one third the depth of the chest.
For resuscitation of the newborn infant (with or without an
advanced airway in place), providers should deliver 90
compressions and 30 ventilations (about 120 events) per
minute.
Rescuers should try to avoid giving simultaneous compressions and ventilations.

Important Lessons About CPR
What have we learned about CPR? To be successful, CPR
must be started as soon as a victim collapses, and we must
therefore rely on a trained and willing public to initiate CPR
and call for professional help and an AED. We have learned
that when these steps happen in a timely manner, CPR makes
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a difference.30 –32 Sadly we have also learned that bystander
CPR is performed in about only a third of witnessed arrests or
fewer31,32 and that when CPR is performed, even by professionals, it is often not done well. Excessive ventilation is
provided during CPR for victims with advanced airways, with
a resulting decrease in cardiac output33; compressions are
interrupted too frequently,34 –37 with a resulting drop in
coronary perfusion pressure and worse outcomes38 – 40; and
chest compressions are often too slow and too shallow.
These guidelines have addressed issues of CPR quality by
stressing good CPR—“push hard, push fast, allow full chest
recoil after each compression, and minimize interruptions in
chest compressions,” —and by simplifying recommendations to
make it easer for lay rescuers and healthcare providers alike to
learn, remember, and perform these critical skills. To minimize
interruptions, other changes have been made in recommendations regarding CPR and debrillation (see Part 5: Electric
Therapies).
Why are bystanders reluctant to perform CPR? We don’t
have enough data to answer this important question definitively, but a number of possible reasons have been suggested:
●

●

●

Some claim that CPR has been made too complicated with
too many steps that tax the memory. In these guidelines we
have tried to simplify the steps whenever the science allows
it. For example, the compression-ventilation ratio for lay
rescuers is now the same for infants, children, and adults,
and the same technique can be used for chest compressions
for children and adults.
Some feel that our training methods are inadequate, and
skills retention has been shown to decline fairly rapidly
after training.41 The American Heart Association has established an ECC education subcommittee to find better
and more efficient educational methods. We must also try
to apply the lessons of self-efficacy from the field of
psychology to understand why people with the same
knowledge apply it so differently in emergencies.
Others point out that the public is afraid of transmitted
diseases and is reluctant to perform mouth-to-mouth resuscitation.42– 45 The guidelines emphasize that the data shows
that transmission of infection is very low.46 The guidelines
encourage anyone who is still concerned about infection to
use a barrier device to give ventilations, although simple
barrier devices (ie, face shields) may not reduce the risk of
bacterial transmission.47 The guidelines also encourage
those who would rather not give mouth-to-mouth ventilations to call for help and start chest compressions only.

About 10% of newborns require some of the steps of CPR to
make a successful transition from uterine to extrauterine life.
The Neonatal Resuscitation Program (NRP), which is based on
these guidelines, has trained more than 1.75 million providers
worldwide. The NRP is used throughout the United States and
Canada and in many other countries. The educational challenges
for resuscitation of the newborn are quite different from those
applying to education of rescuers for response to SCA: because
most births in the United States occur in hospitals, resuscitations
are performed by healthcare personnel.

Quality Improvement
Processes for continuous quality improvement are essential
for the success of out-of-hospital and in-hospital resuscitation
programs. For out-of-hospital resuscitation programs the
Utstein Registries provide templates to facilitate outcome
monitoring.48 –51
In the United States the Joint Commission for the Accreditation of Healthcare Organizations (JCAHO) revised standards for
individual in-hospital resuscitation capabilities to include evaluation of resuscitation policies, procedures, processes, protocols,
equipment, staff training, and outcome review.52
In 2000 the American Heart Association established the
National Registry of Cardiopulmonary Resuscitation
(NRCPR) to assist participating hospitals with systematic
data collection on resuscitative efforts.53 The objectives of the
registry are to develop a well-defined database to document
resuscitation performance of hospitals over time. This information can establish the baseline performance of a hospital, target
its problem areas, and identify opportunities for improvement in
data collection and the resuscitation program in general. The
registry is also the largest repository of information on inhospital cardiopulmonary arrest. For further information about
the NRCPR, visit the website: www.nrcpr.org.

Medical Emergency Teams (METs)
The concept of Medical Emergency Teams (METs) has been
explored as a method to identify patients at risk and intervene
to prevent the development of cardiac arrest. METs studied
generally consist of a physician and nurse with critical care
training. The team is available at all times, with nurses and
other hospital staff authorized to activate the team based on
specific calling criteria, following implementation of an
education and awareness program.
Three supportive before-and-after single center studies
(LOE 3)54 –56 documented significant reductions in cardiac
arrest rates and improved outcome following cardiac arrest.
Two neutral studies (LOE 3)57,58 documented a trend toward
reduction in the rates of adult in-hospital cardiac arrest and
improved outcome57 and a reduction in unplanned ICU
admissions.58 The most recent study, a cluster-randomized
controlled trial in 23 hospitals, documented no difference in
the composite primary outcome (cardiac arrest, unexpected
death, unplanned ICU admission) between 12 hospitals in
which a MET system was introduced and 11 hospitals that
had no MET system in place (LOE 2).59
Introduction of a MET system for adult in-hospital patients
should be considered, with special attention to details of
implementation (eg, composition and availability of the team,
calling criteria, education and awareness of hospital staff, and
method of team activation). There is insufficient evidence to
make a recommendation on the use of a MET for children.
Further research is needed about the critical details of
implementation and the potential effectiveness of METs in
preventing cardiac arrest or improving other important patient
outcomes.

Summary
These guidelines provide simplified information and emphasize the importance and fundamentals of high-quality CPR.

Part 3: Overview of CPR
The following chapters provide more detail about the role of
CPR, coordination of CPR with defibrillation, the role of
CPR in advanced life support, and basic and advanced life
support in newborns, infants and children. We hope that with
more people learning high-quality CPR technique, more
victims of SCA will receive good bystander CPR and
thousands of lives will be saved.
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means that in the first minutes after collapse the victim’s
chance of survival is in the hands of bystanders.
Shortening the EMS response interval increases survival
from SCA, but the effect is minimal once the EMS response
interval (from the time of EMS call until arrival) exceeds 5 to
6 minutes (LOE 3).25–31 EMS systems should evaluate their
protocols for cardiac arrest patients and try to shorten
response intervals when improvements are feasible and resources are available (Class I). Each EMS system should
measure the rate of survival to hospital discharge for victims
of VF SCA and use these measurements to document the
impact of changes in procedures (Class IIa).32–35
Victims of cardiac arrest need immediate CPR. CPR
provides a small but critical amount of blood flow to the heart
and brain. CPR prolongs the time VF is present and increases
the likelihood that a shock will terminate VF (defibrillate the
heart) and allow the heart to resume an effective rhythm and
effective systemic perfusion. CPR is especially important if a
shock is not delivered for 4 (LOE 4),36 5 (LOE 2),37 or more
minutes after collapse. Defibrillation does not “restart” the
heart; defibrillation “stuns” the heart, briefly stopping VF and
other cardiac electrical activity. If the heart is still viable, its
normal pacemakers may then resume firing and produce an
effective ECG rhythm that may ultimately produce adequate
blood flow.
In the first few minutes after successful defibrillation,
asystole or bradycardia may be present and the heart may
pump ineffectively. In one recent study of VF SCA, only 25%
to 40% of victims demonstrated an organized rhythm 60
seconds after shock delivery; it is likely that even fewer had
effective perfusion at that point.38 Therefore, CPR may be
needed for several minutes following defibrillation until
adequate perfusion is present.39
Lay rescuers can be trained to use a computerized device
called an AED to analyze the victim’s rhythm and deliver a
shock if the victim has VF or rapid VT. The AED uses audio
and visual prompts to guide the rescuer. It analyzes the
victim’s rhythm and informs the rescuer if a shock is needed.
AEDs are extremely accurate and will deliver a shock only
when VF (or its precursor, rapid VT) is present.40 AED
function and operation are discussed in Part 5: “Electrical
Therapies: Automated External Defibrillators, Defibrillation,
Cardioversion, and Pacing.”
Successful rescuer actions at the scene of an SCA are time
critical. Several studies have shown the beneficial effects of
immediate CPR and the detrimental impact of delays in
defibrillation on survival from SCA. For every minute without CPR, survival from witnessed VF SCA decreases 7% to
10%.8 When bystander CPR is provided, the decrease in
survival is more gradual and averages 3% to 4% per minute
from collapse to defibrillation.8,12 CPR has been shown to
double8,12 or triple41 survival from witnessed SCA at many
intervals to defibrillation.42

asic life support (BLS) includes recognition of signs of
sudden cardiac arrest (SCA), heart attack, stroke, and
foreign-body airway obstruction (FBAO); cardiopulmonary
resuscitation (CPR); and defibrillation with an automated
external defibrillator (AED). This section summarizes BLS
guidelines for lay rescuers and healthcare providers.

Introduction
As noted in Part 3: “Overview of CPR,” SCA is a leading
cause of death in the United States and Canada.1–3 At the first
analysis of heart rhythm, about 40% of victims of out-ofhospital SCA demonstrate ventricular fibrillation (VF).3–5 VF
is characterized by chaotic rapid depolarizations and repolarizations that cause the heart to quiver so that it is unable to
pump blood effectively.6 It is likely that an even larger
number of SCA victims have VF or rapid ventricular
tachycardia (VT) at the time of collapse, but by the time of
first rhythm analysis the rhythm has deteriorated to asystole.7
Many SCA victims can survive if bystanders act immediately while VF is still present, but successful resuscitation is
unlikely once the rhythm deteriorates to asystole.8 Treatment
for VF SCA is immediate bystander CPR plus delivery of a
shock with a defibrillator. The mechanism of cardiac arrest in
victims of trauma, drug overdose, drowning, and in many
children is asphyxia. CPR with both compressions and rescue
breaths is critical for resuscitation of these victims.
The American Heart Association uses 4 links in a chain
(the “Chain of Survival”) to illustrate the important timesensitive actions for victims of VF SCA (Figure 1). Three and
possibly all 4 of these links are also relevant for victims of
asphyxial arrest.9 These links are
●

●
●

●

Early recognition of the emergency and activation of the
emergency medical services (EMS) or local emergency
response system: “phone 911.”10,11
Early bystander CPR: immediate CPR can double or triple
the victim’s chance of survival from VF SCA.8,12–14
Early delivery of a shock with a defibrillator: CPR plus
defibrillation within 3 to 5 minutes of collapse can produce
survival rates as high as 49% to 75%.15–23
Early advanced life support followed by postresuscitation
care delivered by healthcare providers.

Bystanders can perform 3 of the 4 links in the Chain of
Survival. When bystanders recognize the emergency and
activate the EMS system, they ensure that basic and advanced
life support providers are dispatched to the site of the
emergency. In many communities the time interval from
EMS call to EMS arrival is 7 to 8 minutes or longer.24 This
(Circulation. 2005;112:IV-18-IV-34.)
© 2005 American Heart Association.
This special supplement to Circulation is freely available at
http://www.circulationaha.org
DOI: 10.1161/CIRCULATIONAHA.105.166553

IV-18

Part 4: Adult Basic Life Support
Public access defibrillation and first-responder AED programs may increase the number of SCA victims who receive
bystander CPR and early defibrillation, improving survival
from out-of-hospital SCA.43 These programs require an
organized and practiced response with rescuers trained and
equipped to recognize emergencies, activate the EMS system,
provide CPR, and use the AED.43 Lay rescuer AED programs
in airports,19 on airplanes,20,21 in casinos,22 and in firstresponder programs with police officers23,44 – 46 have achieved
survival rates as high as 49% to 75%19 –23 from out-ofhospital witnessed VF SCA with provision of immediate
bystander CPR and defibrillation within 3 to 5 minutes of
collapse. These high survival rates, however, may not be
attained in programs that fail to reduce time to
defibrillation.47– 49

Cardiopulmonary Emergencies
Emergency Medical Dispatch
Emergency medical dispatch is an integral component of the
EMS response.50 –53 Dispatchers should receive appropriate
training in providing prearrival telephone CPR instructions to
callers (Class IIa).10,54 –57 Observational studies (LOE 4)51,58
and a randomized trial (LOE 2)57 documented that dispatcher
CPR instructions increased the likelihood of bystander CPR
being performed. It is not clear if prearrival instructions
increase the rate of survival from SCA.58,59
Dispatchers who provide telephone CPR instructions to
bystanders treating children and adult victims with a high
likelihood of an asphyxial cause of arrest (eg, drowning)
should give directions for rescue breathing followed by chest
compressions. In other cases (eg, likely SCA) telephone
instruction in chest compressions alone may be preferable
(Class IIb). The EMS system’s quality improvement program
should include periodic review of the dispatcher CPR instructions provided to specific callers (Class IIa).
When dispatchers ask bystanders to determine if breathing
is present, bystanders often misinterpret occasional gasps as
indicating that the victim is breathing. This erroneous information can result in failure to initiate CPR for a victim of
cardiac arrest (LOE 5).60 Dispatcher CPR instruction programs should develop strategies to help bystanders identify
patients with occasional gasps as likely victims of cardiac
arrest and thus increase the likelihood of provision of bystander CPR for such victims (Class IIb).
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Acute Coronary Syndromes
Coronary heart disease continues to be the nation’s single
leading cause of death, with ⬎500 000 deaths and 1.2 million
patients with an acute myocardial infarction (AMI) annually.61 Approximately 52% of deaths from AMI occur out of the
hospital, most within the first 4 hours after onset of
symptoms.62,63
Early recognition, diagnosis, and treatment of AMI can
improve outcome by limiting damage to the heart,64,65 but
treatment is most effective if provided within a few hours of
the onset of symptoms.66,67 Patients at risk for acute coronary
syndromes (ACS) and their families should be taught to
recognize the signs of ACS and immediately activate the
EMS system rather than contact the family physician or drive
to the hospital. The classic symptom associated with ACS is
chest discomfort, but symptoms may also include discomfort
in other areas of the upper body, shortness of breath,
sweating, nausea, and lightheadedness. The symptoms of
AMI characteristically last more than 15 minutes. Atypical
symptoms of ACS are more common in the elderly, women,
and diabetic patients.68 –71
To improve ACS outcome, all dispatchers and EMS
providers must be trained to recognize ACS symptoms. EMS
providers should be trained to determine onset of ACS
symptoms, stabilize the patient, and provide prearrival notification and transport to an appropriate medical care facility.
EMS providers can support the airway, administer oxygen
(Class IIb), and administer aspirin and nitroglycerin. If the
patient has not taken aspirin and has no history of aspirin
allergy, EMS providers should give the patient 160 to 325 mg
of aspirin to chew (Class I) and notify the receiving hospital
before arrival.72–75 Paramedics should be trained and
equipped to obtain a 12-lead electrocardiogram (ECG) and
transmit the ECG or their interpretation of it to the receiving
hospital (Class IIa). More specifics on these topics are
covered in Part 8: “Stabilization of the Patient With Acute
Coronary Syndromes.”

Stroke
Stroke is the nation’s No. 3 killer and a leading cause of
severe, long-term disability.61 Fibrinolytic therapy administered within the first hours of the onset of symptoms limits
neurologic injury and improves outcome in selected patients
with acute ischemic stroke.76 –78 The window of opportunity is
extremely limited, however. Effective therapy requires early

Figure 1. Adult Chain of Survival.

