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The publication of the 2010 American Heart Association (AHA) Guidelines for 

Cardiopulmonary Rescucitation (CPR) and Emergency Cardiovasculare Care (ECC)  

marks the 50th anniversary of modern CPR. Challenges remain if we are to fulfill the 

potential offered by the pioneer rescucitation scientists. We know that there is a 

striking disparity in survival outcomes from cardiac arrest across systems of care, 

with some systems reporting 5-fold higher survival rates than others. Although 

technology, such as that incorporated in automated external defibrillators (AED), has 

contributed to increased survival from cardiac arrest, no initial intervention can be 

delivered to the victim of cardiac arrest unless bystanders are ready, willing, and 

able to act.  

The publication of the 2010 American Heart Association Guidelines for 

Cardiopulmonary Resuscitation and Emergency Cardiovascular Care marks the 50th 

anniversary of modern CPR. In 1960 Kouwenhoven, Knickerbocker, and Jude 

documented 14 patients who survived cardiac arrest with the application of closed 

chest cardiac massage.1 That same year, at the meeting of the Maryland Medical 

Society in Ocean City, MD, the combination of chest compressions and rescue 

breathing was introduced.2 Two years later, in 1962, direct-current, monophasic 

waveform defibrillation was described.3 In 1966 the American Heart Association 

(AHA) developed the first cardiopulmonary resuscitation (CPR) guidelines, which 

have been followed by periodic updates.4 During the past 50 years the fundamentals 

of early recognition and activation, early CPR, early defibrillation, and early access to 

emergency medical care have saved hundreds of thousands of lives around the 

world. These lives demonstrate the importance of resuscitation research and clinical 

translation and are cause to celebrate this 50th anniversary of CPR. 

Challenges remain if we are to fulfill the potential offered by the pioneer 

resuscitation scientists. We know that there is a striking disparity in survival 

outcomes from cardiac arrest across systems of care, with some systems reporting 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-1
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-2
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-3
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-4
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5-fold higher survival rates than others.5,–,9 Although technology, such as that 

incorporated in automated external defibrillators (AEDs), has contributed to 

increased survival from cardiac arrest, no initial intervention can be delivered to the 

victim of cardiac arrest unless bystanders are ready, willing, and able to act. 

Moreover, to be successful, the actions of bystanders and other care providers must 

occur within a system that coordinates and integrates each facet of care into a 

comprehensive whole, focusing on survival to discharge from the hospital. This 

executive summary highlights the major changes and most provocative 

recommendations in the 2010 AHA Guidelines for CPR and Emergency 

Cardiovascular Care (ECC). 

The scientists and healthcare providers participating in a comprehensive 

evidence evaluation process analyzed the sequence and priorities of the steps of 

CPR in light of current scientific advances to identify factors with the greatest 

potential impact on survival. On the basis of the strength of the available evidence, 

they developed recommendations to support the interventions that showed the most 

promise. There was unanimous support for continued emphasis on high-quality 

CPR, with compressions of adequate rate and depth, allowing complete chest recoil, 

minimizing interruptions in chest compressions and avoiding excessive ventilation. 

High-quality CPR is the cornerstone of a system of care that can optimize outcomes 

beyond return of spontaneous circulation (ROSC). Return to a prior quality of life and 

functional state of health is the ultimate goal of a resuscitation system of care.  

The 2010 AHA Guidelines for CPR and ECC are based on the most current 

and comprehensive review of resuscitation literature ever published, the 2010 

ILCOR International Consensus on CPR and ECC Science With Treatment 

Recommendations.10 The 2010 evidence evaluation process included 356 

resuscitation experts from 29 countries who reviewed, analyzed, evaluated, debated, 

and discussed research and hypotheses through in-person meetings, 

teleconferences, and online sessions (“webinars”) during the 36-month period before 

the 2010 Consensus Conference. The experts produced 411 scientific evidence 

reviews on 277 topics in resuscitation and emergency cardiovascular care. The 

process included structured evidence evaluation, analysis, and cataloging of the 

literature. It also included rigorous disclosure and management of potential conflicts 

of interest, which are detailed in Part 2: “Evidence Evaluation and Management of 

Potential and Perceived Conflicts of Interest.” 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-5
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-6
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-9
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-10
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The recommendations in the 2010 Guidelines confirm the safety and 

effectiveness of many approaches, acknowledge ineffectiveness of others, and 

introduce new treatments based on intensive evidence evaluation and consensus of 

experts. These new recommendations do not imply that care using past guidelines is 

either unsafe or ineffective. In addition, it is important to note that they will not apply 

to all rescuers and all victims in all situations. The leader of a resuscitation attempt 

may need to adapt application of these recommendations to unique circumstances. 

 

 

New Developments in Resuscitation Science Since 2005 

A universal compression-ventilation ratio of 30:2 performed by lone rescuers for 

victims of all ages was one of the most controversial topics discussed during the 

2005 International Consensus Conference, and it was a major change in the 2005 

AHA Guidelines for CPR and ECC.11 In 2005 rates of survival to hospital discharge 

from witnessed out-of-hospital sudden cardiac arrest due to ventricular fibrillation 

(VF) were low, averaging ≤6% worldwide with little improvement in the years 

immediately preceding the 2005 conference.5 Two studies published just before the 

2005 International Consensus Conference documented poor quality of CPR 

performed in both out-of-hospital and in-hospital resuscitations.12,13 The changes in 

the compression-ventilation ratio and in the defibrillation sequence (from 3 stacked 

shocks to 1 shock followed by immediate CPR) were recommended to minimize 

interruptions in chest compressions.11,–,13There have been many developments in 

resuscitation science since 2005, and these are highlighted below. 

 

Emergency Medical Services Systems and CPR Quality 

Emergency medical services (EMS) systems and healthcare providers should 

identify and strengthen “weak links” in the Chain of Survival. There is evidence of 

considerable regional variation in the reported incidence and outcome from cardiac 

arrest within the United States.5,14 This evidence supports the importance of 

accurately identifying each instance of treated cardiac arrest and measuring 

outcomes and suggests additional opportunities for improving survival rates in many 

communities. Recent studies have demonstrated improved outcome from out-of-

hospital cardiac arrest, particularly from shockable rhythms, and have reaffirmed the 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-11
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-5
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-12
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-13
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-11
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-12
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-13
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-5
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-14
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importance of a stronger emphasis on compressions of adequate rate and depth, 

allowing complete chest recoil after each compression, minimizing interruptions in 

compressions and avoiding excessive ventilation.15,–,22 

Implementation of new resuscitation guidelines has been shown to improve 

outcomes.18,20,–,22 A means of expediting guidelines implementation (a process 

that may take from 18 months to 4 years23,–,26) is needed. Impediments to 

implementation include delays in instruction (eg, time needed to produce new 

training materials and update instructors and providers), technology upgrades (eg, 

reprogramming AEDs), and decision making (eg, coordination with allied agencies 

and government regulators, medical direction, and participation in research). 

 

Documenting the Effects of CPR Performance by Lay Rescuers 

During the past 5 years there has been an effort to simplify CPR 

recommendations and emphasize the fundamental importance of high-quality CPR. 

Large observational studies from investigators in member countries of the 

Resuscitation Council of Asia (the newest member of ILCOR)27,28,–,30 and other 

studies31,32 have provided important information about the positive impact of 

bystander CPR on survival after out-of-hospital cardiac arrest. For most adults with 

out-of-hospital cardiac arrest, bystander CPR with chest compression only (Hands-

Only CPR) appears to achieve outcomes similar to those of conventional CPR 

(compressions with rescue breathing).28,–,32 However, for children, conventional 

CPR is superior.27 

 

CPR Quality 

Minimizing the interval between stopping chest compressions and delivering a 

shock (ie, minimizing the preshock pause) improves the chances of shock 

success33,34 and patient survival.33,–,35 Data downloaded from CPR-sensing and 

feedback-enabled defibrillators provide valuable information to resuscitation teams, 

which can improve CPR quality.36 These data are driving major changes in the 

training of in-hospital resuscitation teams and out-of-hospital healthcare providers. 

 

In-Hospital CPR Registries 

The National Registry of CardioPulmonary Resuscitation (NRCPR)37 and 

other large databases are providing new information about the epidemiology and 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-15
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-16
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-22
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-18
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-20
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-21
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-22
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-23
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-24
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-26
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-27
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-28
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-29
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-30
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-31
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-32
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-28
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-29
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-32
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-27
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-33
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-34
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-33
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-34
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-35
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-36
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-37
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outcomes of in-hospital resuscitation in adults and children.8,38,–,44 Although 

observational in nature, registries provide valuable descriptive information to better 

characterize cardiac arrest and resuscitation outcomes as well as identify areas for 

further research. 

 

Deemphasis on Devices and Advanced Cardiovascular Life Support Drugs 

During Cardiac Arrest 

At the time of the 2010 International Consensus Conference there were still 

insufficient data to demonstrate that any drugs or mechanical CPR devices improve 

long-term outcome after cardiac arrest.45 Clearly further studies, adequately 

powered to detect clinically important outcome differences with these interventions, 

are needed. 

 

Importance of Post–Cardiac Arrest Care 

Organized post–cardiac arrest care with an emphasis on multidisciplinary 

programs that focus on optimizing hemodynamic, neurologic, and metabolic function 

(including therapeutic hypothermia) may improve survival to hospital discharge 

among victims who achieve ROSC following cardiac arrest either in- or out-of-

hospital.46,–,48 Although it is not yet possible to determine the individual effect of 

many of these therapies, when bundled as an integrated system of care, their 

deployment may well improve outcomes. 

Therapeutic hypothermia is one intervention that has been shown to improve 

outcome for comatose adult victims of witnessed out-of-hospital cardiac arrest when 

the presenting rhythm was VF.49,50 Since 2005, two nonrandomized studies with 

concurrent controls as well as other studies using historic controls have indicated the 

possible benefit of hypothermia following in- and out-of-hospital cardiac arrest from 

all other initial rhythms in adults.46,51,–,56 Hypothermia has also been shown to be 

effective in improving intact neurologic survival in neonates with hypoxic-ischemic 

encephalopathy,57,–,61 and the results of a prospective multicenter pediatric study 

of therapeutic hypothermia after cardiac arrest are eagerly awaited. 

Many studies have attempted to identify comatose post–cardiac arrest 

patients who have no prospect for meaningful neurologic recovery, and decision 

rules for prognostication of poor outcome have been proposed.62 Therapeutic 

hypothermia changes the specificity of prognostication decision rules that were 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-8
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-38
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-39
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-44
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-45
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-46
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-47
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-48
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-49
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-50
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-46
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-51
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-52
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-56
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-57
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-58
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-61
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-62
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previously established from studies of post–cardiac arrest patients not treated with 

hypothermia. Recent reports have documented occasional good outcomes in post–

cardiac arrest patients who were treated with therapeutic hypothermia, despite 

neurologic exam or neuroelectrophysiologic studies that predicted poor 

outcome.63,64 

 

Education and Implementation 

The quality of rescuer education and frequency of retraining are critical factors 

in improving the effectiveness of resuscitation.65,–,83 Ideally retraining should not 

be limited to 2-year intervals. More frequent renewal of skills is needed, with a 

commitment to maintenance of certification similar to that embraced by many 

healthcare-credentialing organizations. 

Resuscitation interventions are often performed simultaneously, and rescuers 

must be able to work collaboratively to minimize interruptions in chest compressions. 

Teamwork and leadership skills continue to be important, particularly for advanced 

cardiovascular life support (ACLS) and pediatric advanced life support (PALS) 

providers.36,84,–,89 

Community and hospital-based resuscitation programs should systematically 

monitor cardiac arrests, the level of resuscitation care provided, and outcome. The 

cycle of measurement, interpretation, feedback, and continuous quality improvement 

provides fundamental information necessary to optimize resuscitation care and 

should help to narrow the knowledge and clinical gaps between ideal and actual 

resuscitation performance. 

 

Highlights of the 2010 Guidelines 

 

The Change From “A-B-C” to “C-A-B” 

The newest development in the 2010 AHA Guidelines for CPR and ECC is a 

change in the basic life support (BLS) sequence of steps from “A-B-C” (Airway, 

Breathing, Chest compressions) to “C-A-B” (Chest compressions, Airway, Breathing) 

for adults and pediatric patients (children and infants, excluding newly borns). 

Although the experts agreed that it is important to reduce time to first chest 

compressions, they were aware that a change in something as established as the A-

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-63
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-64
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-65
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-66
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-83
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-36
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-84
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-85
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-89
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B-C sequence would require re-education of everyone who has ever learned CPR. 

The 2010 AHA Guidelines for CPR and ECC recommend this change for the 

following reasons: 

 The vast majority of cardiac arrests occur in adults, and the highest survival 

rates from cardiac arrest are reported among patients of all ages with 

witnessed arrest and a rhythm of VF or pulseless ventricular tachycardia 

(VT). In these patients the critical initial elements of CPR are chest 

compressions and early defibrillation.90 

 In the A-B-C sequence chest compressions are often delayed while the 

responder opens the airway to give mouth-to-mouth breaths or retrieves a 

barrier device or other ventilation equipment. By changing the sequence to C-

A-B, chest compressions will be initiated sooner and ventilation only 

minimally delayed until completion of the first cycle of chest compressions (30 

compressions should be accomplished in approximately 18 seconds). 

 Fewer than 50% of persons in cardiac arrest receive bystander CPR. There 

are probably many reasons for this, but one impediment may be the A-B-C 

sequence, which starts with the procedures that rescuers find most difficult: 

opening the airway and delivering rescue breaths. Starting with chest 

compressions might ensure that more victims receive CPR and that rescuers 

who are unable or unwilling to provide ventilations will at least perform chest 

compressions. 

 It is reasonable for healthcare providers to tailor the sequence of rescue 

actions to the most likely cause of arrest. For example, if a lone healthcare 

provider sees a victim suddenly collapse, the provider may assume that the 

victim has suffered a sudden VF cardiac arrest; once the provider has verified 

that the victim is unresponsive and not breathing or is only gasping, the 

provider should immediately activate the emergency response system, get 

and use an AED, and give CPR. But for a presumed victim of drowning or 

other likely asphyxial arrest the priority would be to provide about 5 cycles 

(about 2 minutes) of conventional CPR (including rescue breathing) before 

activating the emergency response system. Also, in newly born infants, arrest 

is more likely to be of a respiratory etiology, and resuscitation should be 

attempted with the A-B-C sequence unless there is a known cardiac etiology. 

 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-90
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Ethical Issues 

The ethical issues surrounding resuscitation are complex and vary across 

settings (in- or out-of-hospital), providers (basic or advanced), and whether to start or 

how to terminate CPR. Recent work suggests that acknowledgment of a verbal do-

not-attempt-resuscitation order (DNAR) in addition to the current standard—a 

written, signed, and dated DNAR document—may decrease the number of futile 

resuscitation attempts.91,92 This is an important first step in expanding the clinical 

decision rule pertaining to when to start resuscitation in out-of-hospital cardiac arrest. 

However, there is insufficient evidence to support this approach without further 

validation. 

When only BLS-trained EMS personnel are available, termination of 

resuscitative efforts should be guided by a validated termination of resuscitation rule 

that reduces the transport rate of attempted resuscitations without compromising the 

care of potentially viable patients.93 Advanced life support (ALS) EMS providers 

may use the same termination of resuscitation rule94,–,99 or a derived nonvalidated 

rule specific to ALS providers that when applied will decrease the number of futile 

transports to the emergency department (ED).95,97,–,100 

Certain characteristics of a neonatal in-hospital cardiac arrest are associated 

with death, and these may be helpful in guiding physicians in the decision to start 

and stop a neonatal resuscitation attempt.101,–,104 There is more variability in 

terminating resuscitation rates across systems and physicians when clinical decision 

rules are not followed, suggesting that these validated and generalized rules may 

promote uniformity in access to resuscitation attempts and full protocol care.105 

Offering select family members the opportunity to be present during the 

resuscitation and designating staff within the team to respond to their questions and 

offer comfort may enhance the emotional support provided to the family during 

cardiac arrest and after termination of a resuscitation attempt. 

Identifying patients during the post–cardiac arrest period who do not have the 

potential for meaningful neurologic recovery is a major clinical challenge that 

requires further research. Caution is advised when considering limiting care or 

withdrawing life-sustaining therapy. Characteristics or test results that are predictive 

of poor outcome in post–cardiac arrest patients not treated with therapeutic 

hypothermia may not be as predictive of poor outcome after administration of 

therapeutic hypothermia. Because of the growing need for transplant tissue and 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-91
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-92
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-93
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-94
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-95
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-99
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-95
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-97
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-98
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-100
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-101
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-102
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-104
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-105
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organs, all provider teams who treat postarrest patients should also plan and 

implement a system of tissue and organ donation that is timely, effective, and 

supportive of family members for the subset of patients in whom brain death is 

confirmed or for organ donation after cardiac arrest. 

Resuscitation research is challenging. It must be scientifically rigorous while 

confronting ethical, regulatory, and public relations concerns that arise from the need 

to conduct such research with exception to informed consent. Regulatory 

requirements, community notification, and consultation requirements often impose 

expensive and time-consuming demands that may not only delay important research 

but also render it cost-prohibitive, with little significant evidence that these measures 

effectively address the concerns about research.106,–,109 

 

Basic Life Support 

BLS is the foundation for saving lives following cardiac arrest. Fundamental 

aspects of adult BLS include immediate recognition of sudden cardiac arrest 

and activationof the emergency response system, early performance of  high-

quality CPR, and rapid defibrillation when appropriate. The 2010 AHA Guidelines 

for CPR and ECCcontain several important changes but also have areas of 

continued emphasis based on evidence presented in prior years. 

 

Key Changes in the 2010 AHA Guidelines for CPR and ECC 

 The BLS algorithm has been simplified, and “Look, Listen and Feel” has been 

removed from the algorithm. Performance of these steps is inconsistent and 

time consuming. For this reason the 2010 AHA Guidelines for CPR and 

ECC stress immediate activation of the emergency response system and 

starting chest compressions for any unresponsive adult victim with no 

breathing or no normal breathing (ie, only gasps). 

 Encourage Hands-Only (compression only) CPR for the untrained lay 

rescuer. Hands-Only CPR is easier to perform by those with no training and 

can be more readily guided by dispatchers over the telephone. 

 Initiate chest compressions before giving rescue breaths (C-A-B rather than 

A-B-C). Chest compressions can be started immediately, whereas positioning 

the head, attaining a seal for mouth-to-mouth rescue breathing, or obtaining 

or assembling a bag-mask device for rescue breathing all take time. 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-106
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-107
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-109
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Beginning CPR with 30 compressions rather than 2 ventilations leads to a 

shorter delay to first compression. 

 There is an increased focus on methods to ensure that high-quality CPR is 

performed. Adequate chest compressions require that compressions be 

provided at the appropriate depth and rate, allowing complete recoil of the 

chest after each compression and an emphasis on minimizing any pauses in 

compressions and avoiding excessive ventilation. Training should focus on 

ensuring that chest compressions are performed correctly. The 

recommended depth of compression for adult victims has increased from a 

depth of 1½ to 2 inches to a depth of at least 2 inches. 

 Many tasks performed by healthcare providers during resuscitation attempts, 

such as chest compressions, airway management, rescue breathing, rhythm 

detection, shock delivery, and drug administration (if appropriate), can be 

performed concurrently by an integrated team of highly trained rescuers in 

appropriate settings. Some resuscitations start with a lone rescuer who calls 

for help, resulting in the arrival of additional team members. Healthcare 

provider training should focus on building the team as each member arrives 

or quickly delegating roles if multiple rescuers are present. As additional 

personnel arrive, responsibilities for tasks that would ordinarily be performed 

sequentially by fewer rescuers may now be delegated to a team of providers 

who should perform them simultaneously. 

 

Key Points of Continued Emphasis for the 2010 AHA Guidelines for CPR and 

ECC 

 Early recognition of sudden cardiac arrest in adults is based on assessing 

responsiveness and the absence of normal breathing. Victims of cardiac 

arrest may initially have gasping respirations or even appear to be having a 

seizure. These atypical presentations may confuse a rescuer, causing a delay 

in calling for help or beginning CPR. Training should focus on alerting 

potential rescuers to the unusual presentations of sudden cardiac arrest. 

 Minimize interruptions in effective chest compressions until ROSC or 

termination of resuscitative efforts. Any unnecessary interruptions in chest 

compressions (including longer than necessary pauses for rescue breathing) 

decreases CPR effectiveness. 
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 Minimize the importance of pulse checks by healthcare providers. Detection 

of a pulse can be difficult, and even highly trained healthcare providers often 

incorrectly assess the presence or absence of a pulse when blood pressure is 

abnormally low or absent. Healthcare providers should take no more than 10 

seconds to determine if a pulse is present. Chest compressions delivered to 

patients subsequently found not to be in cardiac arrest rarely lead to 

significant injury.110 The lay rescuer should activate the emergency 

response system if he or she finds an unresponsive adult. The lay rescuer 

should not attempt to check for a pulse and should assume that cardiac arrest 

is present if an adult suddenly collapses, is unresponsive, and is not 

breathing or not breathing normally (ie, only gasping). 

 

CPR Techniques and Devices 

Alternatives to conventional manual CPR have been developed in an effort to 

enhance perfusion during resuscitation from cardiac arrest and to improve survival. 

Compared with conventional CPR, these techniques and devices typically require 

more personnel, training, and equipment, or apply to a specific setting. Some 

alternative CPR techniques and devices may improve hemodynamics or short-term 

survival when used by well-trained providers in selected patients. 

Several devices have been the focus of recent clinical trials. Use of the 

impedance threshold device (ITD) improved ROSC and short-term survival when 

used in adults with out-of-hospital cardiac arrest, but there was no significant 

improvement in either survival to hospital discharge or neurologically-intact survival 

to discharge.111 One multicenter, prospective, randomized controlled 

trial112,112acomparing load-distributing band CPR (Autopulse) with manual CPR for 

out-of-hospital cardiac arrest demonstrated no improvement in 4-hour survival and 

worse neurologic outcome when the device was used. More research is needed to 

determine if site-specific factors113 or experience with deployment of the 

device114 influence effectiveness of the load-distributing band CPR device. Case 

series employing mechanical piston devices have reported variable degrees of 

success.115,–,119 

To prevent delays and maximize efficiency, initial training, ongoing monitoring, 

and retraining programs should be offered on a frequent basis to providers using 

CPR devices. To date, no adjunct has consistently been shown to be superior to 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-110
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-111
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-112
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-113
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-114
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-115
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-116
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-117
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-120
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standard conventional (manual) CPR for out-of-hospital BLS, and no device other 

than a defibrillator has consistently improved long-term survival from out-of-hospital 

cardiac arrest. 

 

Electrical Therapies 

The 2010 AHA Guidelines for CPR and ECC have been updated to reflect 

new data on the use of pacing in bradycardia, and on cardioversion and defibrillation 

for tachycardic rhythm disturbances. Integration of AEDs into a system of care is 

critical in the Chain of Survival in public places outside of hospitals. To give the 

victim the best chance of survival, 3 actions must occur within the first moments of a 

cardiac arrest120: activation of the EMS system,121 provision of CPR, and operation 

of a defibrillator.122 

One area of continued interest is whether delivering a longer period of CPR 

before defibrillation improves outcomes in cardiac arrest. In early studies, survival 

was improved when 1.5 to 3 minutes of CPR preceded defibrillation for patients with 

cardiac arrest of >4 to 5 minutes duration prior to EMS arrival.123,124 However, in 2 

more recent randomized controlled trials, CPR performed before defibrillation did not 

improve outcome.125,126 If ≥2 rescuers are present CPR should be performed while 

a defibrillator is being obtained and readied for use. 

The 1-shock protocol for VF has not been changed. Evidence has 

accumulated that even short interruptions in CPR are harmful. Thus, rescuers should 

minimize the interval between stopping compressions and delivering shocks and 

should resume CPR immediately after shock delivery. 

Over the last decade biphasic waveforms have been shown to be more 

effective than monophasic waveforms in cardioversion and defibrillation.127,–

,135 However, there are no clinical data comparing one specific biphasic waveform 

with another. Whether escalating or fixed subsequent doses of energy are superior 

has not been tested with different waveforms. However, if higher energy levels are 

available in the device at hand, they may be considered if initial shocks are 

unsuccessful in terminating the arrhythmia. 

In the last 5 to 10 years a number of randomized trials have compared 

biphasic with monophasic cardioversion in atrial fibrillation. The efficacy of shock 

energies for cardioversion of atrial fibrillation is waveform-specific and can vary from 

120 to 200 J depending on the defibrillator manufacturer. Thus, the recommended 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-121
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-122
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-123
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-124
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-125
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-126
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-127
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-128
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-129
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-129
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-136
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initial biphasic energy dose for cardioversion of atrial fibrillation is 120 to 200 J using 

the manufacturer's recommended setting.136,–,140 If the initial shock fails, providers 

should increase the dose in a stepwise fashion. Cardioversion of adult atrial flutter 

and other supraventricular tachycardias generally requires less energy; an initial 

energy of 50 J to 100 J is often sufficient.140 If the initial shock fails, providers 

should increase the dose in a stepwise fashion.141 Adult cardioversion of atrial 

fibrillation with monophasic waveforms should begin at 200 J and increase in a 

stepwise fashion if not successful. 

Transcutaneous pacing has also been the focus of several recent trials. 

Pacing is not generally recommended for patients in asystolic cardiac arrest. Three 

randomized controlled trials142,–,144 indicate no improvement in rate of admission 

to hospital or survival to hospital discharge when paramedics or physicians 

attempted pacing in patients with cardiac arrest due to asystole in the prehospital or 

hospital (ED) setting. However, it is reasonable for healthcare providers to be 

prepared to initiate pacing in patients with bradyarrhythmias in the event the heart 

rate does not respond to atropine or other chronotropic (rate-accelerating) 

drugs.145,146 

 

Advanced Cardiovascular Life Support 

ACLS affects multiple links in the Chain of Survival, including interventions to 

prevent cardiac arrest, treat cardiac arrest, and improve outcomes of patients who 

achieve ROSC after cardiac arrest. The 2010 AHA Guidelines for CPR and 

ECCcontinue to emphasize that the foundation of successful ACLS is good BLS, 

beginning with prompt high-quality CPR with minimal interruptions, and for 

VF/pulseless VT, attempted defibrillation within minutes of collapse. The new fifth 

link in the Chain of Survival and Part 9: “Post–Cardiac Arrest Care” (expanded from 

a subsection of the ACLS part of the 2005 AHA Guidelines for CPR and ECC) 

emphasize the importance of comprehensive multidisciplinary care that begins with 

recognition of cardiac arrest and continues after ROSC through hospital discharge 

and beyond. Key ACLS assessments and interventions provide an essential bridge 

between BLS and long-term survival with good neurologic function. 

In terms of airway management the 2010 AHA Guidelines for CPR and 

ECC have a major new Class I recommendation for adults: use of quantitative 

waveform capnography for confirmation and monitoring of endotracheal tube 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-137
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-138
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-141
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-141
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-142
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-143
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-144
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-145
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-146
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-147
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placement. In addition, the use of supraglottic advanced airways continues to be 

supported as an alternative to endotracheal intubation for airway management 

during CPR. Finally, the routine use of cricoid pressure during airway management 

of patients in cardiac arrest is no longer recommended. 

There are several important changes in the 2010 AHA Guidelines for CPR 

and ECCregarding management of symptomatic arrhythmias. On the basis of new 

evidence of safety and potential efficacy, adenosine can now be considered for the 

diagnosis and treatment of stable undifferentiated wide-complex tachycardia when 

the rhythm is regular and the QRS waveform is monomorphic. For symptomatic or 

unstable bradycardia, intravenous (IV) infusion of chronotropic agents is now 

recommended as an equally effective alternative to external pacing when atropine is 

ineffective. 

For 2010 a new circular AHA ACLS Cardiac Arrest Algorithm has been 

introduced as an alternative to the traditional box-and-line format. Both algorithms 

represent restructured and simplified formats that focus on interventions that have 

the greatest impact on outcome. To that end, emphasis has been placed on delivery 

of high-quality CPR with minimal interruptions and defibrillation of VF/pulseless VT. 

Vascular access, drug delivery, and advanced airway placement, while still 

recommended, should not cause significant interruptions in chest compression or 

delay shocks. In addition, atropine is no longer recommended for routine use in the 

management of pulseless electrical activity (PEA)/ asystole. 

Real-time monitoring and optimization of CPR quality using either mechanical 

parameters (eg, monitoring of chest compression rate and depth, adequacy of chest 

wall relaxation, length and duration of pauses in compression and number and depth 

of ventilations delivered) or, when feasible, physiologic parameters (partial pressure 

of end-tidal CO2 [PETCO2], arterial pressure during the relaxation phase of chest 

compressions, or central venous oxygen saturation [ScvO2]) are encouraged. When 

quantitative waveform capnography is used for adults, guidelines now include 

recommendations for monitoring CPR quality and detecting ROSC based on 

PETCO2 values. 

Finally the 2010 AHA Guidelines for CPR and ECC continue to recognize that 

ACLS does not end when a patient achieves ROSC. Guidelines for post–cardiac 

arrest management have been significantly expanded (see Part 9) and now include a 

new Early Post–Cardiac Arrest Treatment Algorithm. 
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Post–Cardiac Arrest Care 

The 2010 AHA Guidelines for CPR and ECC recognize the increased 

importance of systematic care and advancements in the multispecialty management 

of patients following ROSC and admission to the hospital that can affect 

neurologically intact survival. Part 9: “Post–Cardiac Arrest Care” recognizes the 

importance of bundled goal-oriented management and interventions to achieve 

optimal outcome in victims of cardiac arrest who are admitted to a hospital following 

ROSC. We recommend that a comprehensive, structured, integrated, 

multidisciplinary system of care should be implemented in a consistent manner for 

the treatment of post–cardiac arrest patients. 

Initial and later key objectives of post–cardiac arrest care include 

 Optimizing cardiopulmonary function and vital organ perfusion after ROSC 

 Transportation to an appropriate hospital or critical-care unit with a 

comprehensive post–cardiac arrest treatment system of care 

 Identification and intervention for acute coronary syndromes (ACS) 

 Temperature control to optimize neurologic recovery 

 Anticipation, treatment, and prevention of multiple organ dysfunction 

The primary goal of a bundled treatment strategy for the patient after cardiac 

arrest includes a consistently applied comprehensive therapeutic plan delivered in a 

multidisciplinary environment leading to the return of normal or near-normal 

functional status. Patients with suspected ACS should be triaged to a facility with 

reperfusion capabilities and a multidisciplinary team prepared to monitor patients for 

multi-organ dysfunction and initiate appropriate post–cardiac arrest therapy, 

including hypothermia. Prognostic assessment in the setting of hypothermia is 

changing, and experts qualified in neurologic assessment in this patient population 

and integration of prognostic tools are essential for patients, caregivers, and families 

and are reviewed in detail in Part 9. As a guide to therapy, a new algorithm and a 

table of integrated goal therapy care were developed. 

 

Stabilization of the Patient With ACS 

The 2010 AHA Guidelines for CPR and ECC recommendations for the 

evaluation and management of ACS have been updated to define the scope of 

training for healthcare providers who treat patients with suspected or definite ACS 
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within the first hours after onset of symptoms. Within this context several important 

strategies and components of care are defined and emphasized by these guidelines 

and include systems of care for patients with ST-elevation myocardial infarction 

(STEMI), prehospital 12-lead electrocardiograms (ECGs), triage to hospitals capable 

of performing percutaneous coronary intervention (PCI), and comprehensive care for 

patients following cardiac arrest with confirmed STEMI or suspected ACS. 

A well-organized approach to STEMI care requires integration of community, 

EMS, physician, and hospital resources in a bundled STEMI system of care. An 

important and key component of STEMI systems of care is the performance of 

prehospital 12-lead ECGs with transmission or interpretation by EMS providers and 

advance notification of the receiving facility. Use of prehospital 12-lead ECGs has 

been recommended by the AHA Guidelines for CPR and ECC since 2000 and has 

been documented to reduce time to reperfusion with fibrinolytic therapy.147,–

,153 More recently, prehospital 12-lead ECGs have also been shown to reduce the 

time to primary percutaneous coronary intervention (PCI) and can facilitate triage to 

specific hospitals when PCI is the chosen strategy.154,–,161 When EMS or ED 

physicians activate the cardiac care team, including the cardiac catheterization 

laboratory, significant reductions in reperfusion times are observed. 

The ACS guidelines also make new recommendations for triage of patients to 

PCI centers after cardiac arrest. The performance of PCI has been associated with 

favorable outcomes in adult patients resuscitated from cardiac arrest, and it is 

reasonable to include cardiac catheterization in standardized post–cardiac arrest 

protocols as part of an overall strategy to improve neurologically intact survival in this 

patient group. In patients with out-of-hospital cardiac arrest due to VF, emergent 

angiography with prompt revascularization of the infarct-related artery is 

recommended. The ECG may be insensitive or misleading following cardiac arrest, 

and coronary angiography after ROSC in subjects with arrest of presumed ischemic 

cardiac etiology may be reasonable, even in the absence of a clearly defined STEMI. 

Clinical findings of coma in patients before PCI are common following out-of-hospital 

cardiac arrest and should not be a contraindication to consideration of immediate 

angiography and PCI. 

 

Adult Stroke 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-148
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-149
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-149
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-154
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-155
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-156
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-162
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Part 11 emphasizes the early management of acute ischemic stroke in adult 

patients. It summarizes out-of-hospital care through the first hours of therapy. 

Approximately 795 000 people suffer a new or repeat stroke each year, and stroke 

remains the third leading cause of death in the United States. By integrating public 

education, 911 dispatch, prehospital detection and triage, hospital stroke system 

development, and stroke unit management, significant improvements in stroke care 

have been made. Important components of the stroke system of care are 

summarized in Part 11. 

As with STEMI patients, prearrival hospital notification by the transporting 

EMS unit has been found to significantly increase the percentage of patients with 

acute stroke who receive fibrinolytic therapy. The 2010 AHA Guidelines for CPR and 

ECCrecommend that every hospital with an ED have a written plan that is 

communicated to EMS systems describing how patients with acute stroke are to be 

managed in that institution. Triage of patients with acute stroke directly to designated 

stroke centers is a new Class I recommendation, which has been added to the 

Stroke Algorithm. Another new Class I recommendation is admission of the stroke 

patient to a dedicated stroke unit managed by a multidisciplinary team experienced 

in stroke care. 

Since publication of the 2005 AHA Guidelines for CPR and ECC, additional 

data have emerged extending the time window for administration of IV rtPA to select 

patients with acute ischemic stroke. These guidelines now recommend IV rtPA for 

patients who meet the eligibility criteria for the National Institute of Neurological 

Disorders and Stroke (NINDS) or the Third European Cooperative Acute Stroke 

Study (ECASS-3) if rtPA is administered by physicians in the setting of a clearly 

defined protocol with a knowledgeable team and institutional commitment. However, 

it is important to emphasize the continued time-dependent reperfusion window and 

that earlier treatment is better and is associated with improved outcome. Patients 

ineligible for standard IV fibrinolytic therapy may be considered for intra-arterial 

fibrinolytic therapy or mechanical revascularization at selected centers with 

specialized capabilities. 

Finally these guidelines recommend admission to a stroke unit within 3 hours 

of presentation to the ED. Recent studies establish that stroke unit care is superior to 

care in general medical wards, and positive effects of stroke unit care can persist for 
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years. The benefits from treatment in a stroke unit are comparable to the beneficial 

effects achieved with IV rtPA. 

Overall stroke care has progressed dramatically since it was first incorporated 

into the ECC mission. Improvements in education, prehospital management, hospital 

system development, and acute treatments have lead to significant improvements in  

patient outcomes. 

 

Special Situations 

Cardiac arrest in special situations may require special treatments or 

procedures beyond those provided during standard BLS or ACLS. Because of 

difficulty in conducting randomized clinical trials in these areas or their infrequent 

occurrence, these unique situations call for an experienced provider to go “beyond 

basics,” using clinical consensus and extrapolation from typical circumstances. The 

topics covered in the 2005 AHA Guidelines for CPR and ECC have been reviewed, 

updated, and expanded to 15 specific cardiac arrest situations. These guidelines 

emphasize the “above and beyond” knowledge required as well as the anticipatory 

clinical acumen to provide timely care and unique interventions. 

Topics include significant periarrest features that may be important to prevent 

cardiac arrest or that require special post–cardiac arrest care and intervention 

beyond the usual care defined in these guidelines. Topics with these potentially 

unique features include asthma, anaphylaxis, pregnancy, morbid obesity, pulmonary 

embolism, electrolyte imbalance, ingestion of toxic substances, trauma, accidental 

hypothermia, avalanche, drowning, electric shock/lightning strikes, and special 

procedural situations affecting the heart, including PCI, cardiac tamponade, and 

cardiac surgery. 

 

Pediatric Basic Life Support 

The majority of pediatric cardiac arrests are asphyxial, with only 

approximately 5% to 15% attributable to VF.8,9,27,162,163 Animal studies164,–

,166 have shown that resuscitation from asphyxial arrest is best accomplished by a 

combination of ventilations and chest compressions. This has recently been 

confirmed in a large community pediatric study,27 which not only showed that the 

best resuscitation results from asphyxial arrest were from a combination of 

ventilations and chest compressions but also that the small number of children with 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-8
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-9
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-27
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-163
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-164
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-165
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-166
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asphyxial arrest who received compression-only CPR had no better results than 

those who received no bystander CPR. 

Although animal studies and pediatric series support the importance of 

ventilation for asphyxial arrest, data in adults suggest that chest compressions are 

critical for resuscitation from VF arrest, with ventilations being less important. 

Therefore we continue to support a combination of ventilations and chest 

compressions for pediatric resuscitation but emphasize that sudden witnessed 

cardiac arrest in the adolescent, such as might occur during an athletic event, should 

be treated as a VF arrest, with emphasis on chest compressions and early 

defibrillation. Compression-only CPR is encouraged for bystanders who are not 

trained in giving ventilations or are hesitant to do so. 

Despite the importance of providing a combination of ventilations and chest 

compressions for resuscitation of victims from asphyxial arrest (including most 

children) as described above, a switch to a C-A-B (Chest compressions, Airway, 

Breathing) sequence was recommended for ease of teaching. Theoretically this 

should delay ventilation by a maximum of about 18 seconds (less time if 2 recuers 

are present). 

There is again great emphasis on “push hard, push fast,” allowing the chest to 

completely recoil after each compression, minimizing interruptions in chest 

compressions, and avoiding excessive ventilation. To achieve effective chest 

compressions, rescuers are advised to compress at least one third the anterior-

posterior dimension of the chest. This corresponds to approximately 1½ inches (4 

cm) in most infants and 2 inches (5 cm) in most children. 

 

Pediatric Advanced Life Support 

The following are the most important changes and reinforcements to 

recommendations in the 2005 AHA Guidelines for CPR and ECC: 

 There is additional evidence that many healthcare providers cannot quickly 

and reliably determine the presence or absence of a pulse in infants or 

children.167 The pulse assessment is therefore again deemphasized for 

healthcare providers. For a child who is unresponsive and not breathing 

normally, if a pulse cannot be detected within 10 seconds, healthcare 

providers should begin CPR. 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-168
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 More data support the safety and effectiveness of cuffed endotracheal tubes 

in infants and young children, and the formula for selecting the appropriately 

sized cuffed tube has been updated. 

 The safety and value of using cricoid pressure during emergency intubation 

has been questioned. It is therefore recommended that the application of 

cricoid pressure should be modified or discontinued if it impedes ventilation or 

the speed or ease of intubation. 

 Monitoring capnography/capnometry is again recommended to confirm 

proper endotracheal tube (and other advanced airway) position and may be 

useful during CPR to assess and optimize quality of chest compressions. 

 The optimal energy dose required for defibrillation (using either a monophasic 

or biphasic waveform) in infants and children is unknown. When shocks are 

indicated for VF or pulseless VT in infants and children, an initial energy dose 

of 2 to 4 J/kg of either waveform is reasonable; doses higher than 4 J/kg, 

especially if delivered with a biphasic defibrillator, may also be safe and 

effective. 

 On the basis of increasing evidence of potential harm from high oxygen 

exposure after cardiac arrest, once spontaneous circulation is restored, 

inspired oxygen should be titrated to limit the risk of hyperoxemia. 

 New sections have been added on resuscitation of infants and children with a 

single ventricle, after a variety of palliative procedures, and with pulmonary 

hypertension. 

 There is recognition that for some young victims of sudden death, no cause of 

death is found on routine autopsy but these victims are found to have a 

genetic ion channel defect (channelopathy) that predisposes them to a fatal 

arrhythmia. It is therefore recommended that young victims of a sudden, 

unexpected cardiac arrest should have an unrestricted, complete autopsy 

when possible with appropriate preservation and genetic analysis of tissue. 

Detailed testing may reveal an inherited channelopathy that may also be 

present in surviving family members. 

 

Neonatal Resuscitation 
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The etiology of neonatal arrests is nearly always asphyxia. Therefore, the A-B-C 

sequence has been retained for resuscitation of neonates unless there is a known 

cardiac etiology 

 

Assessment, Supplementary Oxygen, and Peripartum Suctioning 

When assessing an infant's cardiorespiratory transition and need for 

resuscitation, the best indicators were found to be increasing heart rate, effective 

respirations, and good tone. Pulse oximetry, with the probe attached to the right 

upper extremity, should be used to assess any need for supplementary oxygen. 

Studies demonstrate that healthy babies born at term start with an oxygen saturation 

of <60% and will take >10 minutes to reach a saturation of >90%. Hyperoxia can be 

toxic, particularly to the preterm infant. For babies born at term, it is best to begin 

resuscitation with room air rather than 100% oxygen. Any supplementary oxygen 

administered should be regulated by blending oxygen and air, using oximetry to 

guide titration of the blend delivered. 

The role of peripartum suctioning has been deemphasized. There is no 

evidence to support airway suctioning in active babies, even in the presence of 

meconium. The available evidence does not support or refute the routine 

endotracheal suctioning of non-vigorous infants born through meconium-stained 

amniotic fluid 

 

Chest Compressions 

The recommended compression-ventilation ratio remains 3:1 because 

ventilation is critical to reversal of newborn asphyxial arrest and higher ratios may 

decrease minute ventilation. If the arrest is known to be of cardiac etiology, a higher 

ratio (15:2) should be considered. If epinephrine is indicated, a dose of 0.01 to 0.03 

mg/kg should be administered IV as soon as possible. When using the endotracheal 

route it is likely that a larger dose (0.05 mg/kg to 0.1 mg/kg) will be required 

 

Postresuscitation Care (Post-Cardiac Arrest Care) 

Therapeutic hypothermia is recommended for babies born near term with 

evolving moderate to severe hypoxic-ischemic encephalopathy. Cooling should be 

initiated and conducted under clearly defined protocols with treatment in neonatal 

intensive care facilities and the capabilities for multidisciplinary care. 
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Ethics 

The duration of resuscitation for newborns with prolonged cardiac arrest was 

reviewed. In a newly born baby with no detectable heart rate that remains 

undetectable for 10 minutes, it is appropriate to consider stopping resuscitation. 

When gestation, birth weight, or congenital anomalies are associated with almost 

certain early death and an unacceptably high morbidity is likely among the rare 

survivors, resuscitation is not indicated. 

The role of simulation in education was assessed. The task force concluded 

that although it is reasonable to use simulation in resuscitation education, the most 

effective methodologies remain to be defined. Briefings and debriefings during 

learning improve acquisition of content knowledge, technical skills, or behavioral 

skills required for effective, safe resuscitation. 

 

Education 

“Education, Implementation, and Teams” is a new section in the 2010 AHA 

Guidelines for CPR and ECC. Major recommendations and points of emphasis in 

this new section include the following: 

 Bystander CPR dramatically improves survival from cardiac arrest, yet far 

less than half of arrest victims receive this potentially lifesaving therapy. 

 Methods to improve bystander willingness to perform CPR include formal 

training in CPR techniques, including compression-only (Hands-Only) CPR 

for those who may be unwilling or unable to perform conventional CPR; 

educating providers on the low risk of acquiring an infection by performing 

CPR; and specific training directed at helping providers overcome fear or 

panic when faced with an actual cardiac arrest victim. 

 EMS should provide dispatcher instructions over the telephone to help 

bystanders recognize victims of cardiac arrest, including victims who may still 

be gasping, and to encourage bystanders to provide CPR if arrest is likely. 

Dispatchers may also instruct untrained bystanders in the performance of 

compression-only (Hands-Only) CPR. 

 BLS skills can be learned equally well with “practice while watching” (video-

based) training as through longer, traditional instructor-led courses. 
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 To reduce the time to defibrillation for cardiac arrest victims, AED use should 

not be limited only to persons with formal training in their use. However, AED 

training does improve performance in simulation and continues to be 

recommended. 

 Training in teamwork and leadership skills should continue to be included in 

ALS courses. 

 Manikins with realistic features such as the capability to replicate chest 

expansion and breath sounds, generate a pulse and blood pressure, and 

speak may be useful for integrating the knowledge, skills, and behaviors 

required in ALS training. However, there is insufficient evidence to 

recommend their routine use in ALS courses. 

 Written tests should not be used exclusively to assess the competence of a 

participant in an advanced life support (ACLS or PALS) course (ie, there 

needs to be a performance assessment as well). 

 Formal assessment should continue to be included in resuscitation courses, 

both as a method of evaluating the success of the student in achieving the 

learning objectives and of evaluating the effectiveness of the course. 

 The current 2-year certification period for basic and advanced life support 

courses should include periodic assessment of rescuer knowledge and skills 

with reinforcement provided as needed. The optimal timing and method for 

this assessment and reinforcement are not known and warrant further 

investigation. 

 CPR prompt and feedback devices may be useful for training rescuers and 

may be useful as part of an overall strategy to improve the quality of CPR for 

actual cardiac arrests. 

 Debriefing is a learner-focused, nonthreatening technique to assist individual 

rescuers or teams to reflect on and improve performance. Debriefing should 

be included in advanced life support courses to facilitate learning and can be 

used to review performance in the clinical setting to improve subsequent 

performance. 

 Systems-based approaches to improving resuscitation performance, such as 

regional systems of care and rapid response systems, may be useful to 

reduce the variability of survival for cardiac arrest. 
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First Aid 

Once again, a review of the literature on many topics relevant to first aid found 

that little investigation is being carried out in this field, and many recommendations 

have had to be extrapolated from research published in related fields. The following 

are new recommendations or reinforcements of previous recommendations. 

 Evidence suggests that, without training, laypersons and some healthcare 

professionals may be unable to recognize the signs and symptoms of 

anaphylaxis. Therefore, initial or subsequent administration of epinephrine for 

anaphylaxis by either of these groups may be problematic. This issue takes 

on added importance in view of legislation permitting the practice in some 

jurisdictions. 

 Except in diving decompression injuries, there is no evidence of any benefit of 

administration of oxygen by first aid providers. 

 The administration of aspirin by a first aid provider to a victim experiencing 

chest discomfort is problematic. The literature is clear on the benefit of early 

administration of aspirin to victims experiencing a coronary ischemic event 

except when there is a contraindication, such as true aspirin allergy or a 

bleeding disorder. Less clear, however, is whether first aid providers can 

recognize the signs and symptoms of an acute coronary syndrome or 

contraindications to aspirin and whether administration of aspirin by first aid 

providers delays definitive therapy in an advanced medical facility. 

 No evidence of benefit was found for placing an unresponsive victim who is 

breathing in a “recovery” position. Studies performed with volunteers appear 

to show that if a victim is turned because of emesis or copious secretions, the 

HAINES (High Arm IN Endangered Spine) position is an example of a 

recovery position that may have some theoretic advantages. 

 Since 2005 considerable new data have emerged on the use of tourniquets to 

control bleeding. This experience comes primarily from the battlefields of Iraq 

and Afghanistan. There is no question that tourniquets do control bleeding, 

but if left on too long, they can cause gangrene distal to the application and 

systemic complications, including shock and death. Protocols for the proper 

use of tourniquets to control bleeding exist, but there is no experience with 

civilian use or how to teach the proper application of tourniquets to first aid 

providers. Studies have shown that not all tourniquets are the same, and 
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some manufactured tourniquets perform better than others and better than 

tourniquets that are improvised. 

 Because of its importance, the issue of spinal stabilization was once again 

reviewed. Unfortunately very little new data are available, and it is still not 

clear whether secondary spinal cord injury is a real problem and whether the 

methods recommended for spinal stabilization or movement restriction are 

effective. 

 The literature regarding first aid for snake bites was once again reviewed. In 

the 2005 review evidence was found for a beneficial effect from pressure 

immobilization for neurotoxic snake bites, but it now appears that there is a 

benefit even for non-neurotoxic snake bites. The challenge is that the range 

of pressure needed under the immobilization bandage appears to be critical 

and may be difficult to teach or estimate in the field. 

 A new section on jellyfish stings has been added and new recommendations 

for treatment have been made. 

 The literature on the first aid treatment of frostbite was reviewed. There 

continues to be evidence of potential harm in thawing of a frozen body part if 

there is any chance of refreezing. The literature is mixed on the benefit of 

nonsteroidal anti-inflammatory agents as a first aid treatment for frostbite. 

Chemical warmers should not be used because they may generate 

temperatures capable of causing tissue injury. 

 Oral fluid replacement has been found to be as effective as IV fluid in 

exercise- or heat-induced dehydration. The best oral fluid appears to be a 

carbohydrate-electrolyte mixture. 

 

Conflict of Interest Management 

Throughout the 2010 evidence evaluation process the AHA and the 

International Liaison Committee on Resusciation (ILCOR) followed rigorous conflict 

of interest (COI) policies to ensure that the potential for commercial bias was 

minimized. The COI process was based on the successful policies and actions used 

in developing the 2005 International Consensus on CPR and ECC Science With 

Treatment Recommendations.168,169 In 2007 ILCOR modified the COI 

management policies to be used for the 2010 evidence evaluation process, further 

enhancing and building on the process used in 2005. Modifications ensured that 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-169
http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-170
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commercial relationships were identified as early as possible to avoid potential 

conflicts by reassigning the role to a participant who had no conflicts before work 

began. The revisions also took into account changes in AHA policies, approved by 

the AHA Science Advisory and Coordinating Committee in 2009, regarding 

requirements for scientific statement and guideline writing group chairs and 

members. 

The COI policies and actions for the 2010 evidence evaluation 

process170 described in full in Part 2 of this publication applied to the entire 5-year 

consensus development process—before, during, and after the actual 2010 

International Consensus Conference. The policies applied to all aspects of the 

evidence evaluation process, including selection of leaders and members of ILCOR 

task forces and writing groups, selection of topics for worksheets, selection of 

worksheet authors, presentation and discussion of worksheets, development of final 

Consensus on Science statements, and, for the AHA, creation of the 2010 AHA 

Guidelines for CPR and ECC that follow in this publication. The policies applied to all 

volunteers and staff involved in the process, including all leaders and members of 

ILCOR committees (Conference Planning Committee, Editorial Board, and Task 

Forces for resuscitation areas), all evidence evaluation worksheet authors, and all 

2010 International Consensus Conference participants. 

As in 2005, during the entire 2010 International Consensus Conference every 

participant used his or her assigned number when speaking as a presenter, panelist, 

moderator, or commentator from the floor. For the duration of each speaker's 

comments, a slide was displayed with the speaker's name, institution, and any 

commercial relationships the speaker had disclosed so that the audience could 

assess the impact these relationships might have on the speaker's input. All 

participants were encouraged to raise any concerns with the moderators or identified 

COI leads for the conference. Depending on the nature of the relationship and their 

role in the guidelines process, participants were restricted from some activities (ie, 

leading, voting, deciding, writing) that directly or indirectly related to that commercial 

interest. Although the focus of the evidence evaluation process was evaluation of the 

scientific data and translation of that evidence into treatment recommendations and 

guidelines, attention to potential conflicts of interest was omnipresent throughout the 

process, helping ensure evidence-based guidelines free of commercial influence. 

 

http://circ.ahajournals.org/content/122/18_suppl_3/S640.full#ref-171
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Summary 

As we mark the 50th anniversary of modern-era CPR, we must acknowledge 

that, despite measurable progress aimed at its prevention, cardiac arrest—both in 

and out of the hospital—continues to be a major public health challenge. Over these 

50 years, scientific knowledge about arrest pathophysiology and resuscitation 

mechanisms has increased substantially. In our ongoing commitment to ensure 

optimal community-based care for all victims of cardiac arrest, we must continue to 

effectively translate the science of resuscitation into clinical care and improved 

resuscitation outcomes. 
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