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ABSTRACT: The American Heart Association's 2025 Adult Basic Life Support Guidelines build upon prior versions with updated
recommendations for assessment and management of persons with cardiac arrest, as well as respiratory arrest and foreign-
body airway obstruction. The chapter addresses the important elements of adult basic life support including initial recognition
of cardiac arrest, activation of emergency response, provision of high-quality cardiopulmonary resuscitation, and use of an
automated external defibrillator. In addition, there are updated recommendations on the treatment of foreign-body airway
obstruction. The use of opioid antagonists (eg, naloxone) during respiratory or cardiac arrest is incorporated into the adult
basic life support algorithms, with more detailed information provided in “Part 10: Adult and Pediatric Special Circumstances
of Resuscitation.’
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TOP 10 TAKE-HOME MESSAGES
FOR ADULT BASIC LIFE SUPPORT
MANAGEMENT

1.

In adult cardiac arrest, resuscitation should gener-
ally be conducted where the patient is found, as
long as high-quality cardiopulmonary resuscitation
(CPR) can be administered safely and effectively.

2. After identifying an adult in cardiac arrest, a lone

responder should activate the emergency response
system first, and then immediately begin CPR.

In adult cardiac arrest, rescuers should perform
chest compressions with the patient's torso at
approximately the level of the rescuer’s knees.

It is reasonable for health care professionals to
perform chest compressions and ventilations for all
adult patients in cardiac arrest from either a car-
diac or noncardiac cause.
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. When ventilating adult patients in cardiac arrest, it

is reasonable to give enough tidal volume to pro-
duce visible chest rise while avoiding hypo- and
hyperventilation.

. The routine use of mechanical CPR devices is not

recommended for adults in cardiac arrest.

For adult patients who are not breathing normally
but have a pulse, it is reasonable for rescuers to
provide 1 breath every 6 seconds (10 breaths per
minute).

. CPR for adult cardiac arrest patients with obesity

should be provided by using the same techniques
as for the average weight patient.

. Foradults with severe foreign-body airway obstruc-

tion (FBAO), rescuers should perform cycles of 5
back blows followed by 5 abdominal thrusts until
the object is expelled or the patient becomes
unresponsive.
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10. During adult cardiac arrest, it is reasonable for res-
cuers to use personal protective equipment (PPE)
while performing CPR.

PREAMBLE

The annual incidence of adults treated by emergency
medical services (EMS) for out-of-hospital cardiac arrest
(OHCA) in the United States varies considerably between
states, but is estimated at 356 000, or 83 per 100000
populations.’? Despite advances in public education and
awareness, as well as improvement in community-based
systems of care, survival for adults after OHCA remains
low and decreased during the COVID-19 pandemic. The
Cardiac Arrest Registry to Enhance Survival (CARES)
is a voluntary OHCA database used by EMS agencies
and hospitals to generate Utstein-style reports and to
benchmark performance and outcomes against similar
systems. Developed in 2004, CARES now has partici-
pating sites from 37 states covering approximately 56%
of the US population. CARES OHCA data from 2024
showed that survival to hospital discharge was 10.5%,
with favorable neurological outcome reported in approxi-
mately 8.2%.* The majority of adult OHCA occurred in
private residences while 18% occurred in public places.
Bystander CPR was provided in 47.7% of adult OHCA,
and a bystander used an automated external defibrilla-
tor (AED) in 79% of cases. There is significant varia-
tion in rates of bystander CPR, public AED use, EMS
response times, and survival from cardiac arrest between
geographic regions, as well as disparities associated with
race, sex, and socioeconomic status.®®

The annual incidence of adult in-hospital cardiac arrest
(IHCA) in the United States is estimated to be 292 000
by extrapolation from the Get With The Guidelines-
Resuscitation registry.” Approximately 60% of adult
IHCA occur in an acute care setting (eg, intensive care
unit, emergency department, operating room) while 40%
occur on the general inpatient units. Survival to hospi-
tal discharge decreased from 26.7% to a low of 18.8%
during the COVID-19 pandemic, with improvement to
23.6% in 2023." Racial and sex-related outcome dispari-
ties have also been observed in the IHCA setting.8°

Early, high-quality CPR and prompt defibrillation
are the most important interventions associated with
improved outcomes in adult cardiac arrest. Despite this,
a 2015 US prevalence report found that only 18% of
people surveyed had current CPR training,’® with lower
rates in under-represented and low-income populations.
More lives could be saved if a greater proportion of the
public was trained in, and willing to perform, basic life
support, especially chest compressions.'

Since 2010, the American Heart Association (AHA)
Emergency Cardiovascular Care (ECC) Committee has
regularly set goals aimed at increasing survival from
cardiac arrest. The accompanying strategies focus on
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strengthening the links in the Chain of Survival to prevent,
identify, treat, and support all phases of care for persons
who are at risk for, or experience, cardiac arrest. The fun-
damental basic life support tasks of recognition of cardiac
arrest, activation of emergency response, performance of
chest compressions and ventilations, and use of an AED
for defibrillation are critical components representing the
first links of the Chain of Survival that must be optimized
so persons with cardiac arrest can fully benefit from
advanced cardiovascular care therapies.'?

The 2030 Impact Goals focus on improving survival to
hospital discharge with favorable neurological outcome
for individuals experiencing OHCA or IHCA."® Not sur-
prisingly, the first 2 goals are related to basic life support:
bystander CPR and public access defibrillation. Specifi-
cally, the first goal calls for an increase in bystander adult
CPR performance rates to greater than 50%, while the
second goal is to increase the proportion of adults with
cardiac arrest for whom an AED is applied before emer-
gency medical response arrival to greater than 20%. To
accomplish these goals, the evidence-based recommen-
dations for performance of high-quality basic life support
provided in this chapter must be coupled with strategies
for awareness, advocacy, and education that improve
the system of care for all persons. The accompanying
chapters, “Part 12: Resuscitation Education Science’
and “Part 4: Systems of Care," provide recommendations
for optimizing the community and health care system
approach to cardiac arrest treatment, including bystander
CPR training, telecommunicator CPR, public access defi-
brillation, and timely activation of the emergency medical
response system.'*'® While all components of the Chain
of Survival are essential, high-quality basic life support is
foundational to improving outcomes.

INTRODUCTION

These recommendations supersede the last full set of
AHA Guidelines for Adult Basic Life Support published in
202076 unless otherwise specified. The writing group re-
viewed all relevant and current AHA Guidelines for CPR
and ECC and all relevant publications of the International
Liaison Committee on Resuscitation ILCOR) Consensus
on CPR and ECC Science With Treatment Recommenda-
tions from 2020 through 2024."7-2° Evidence and rec-
ommendations were reviewed to determine if current
guidelines should be reaffirmed, revised, or retired, or if
new recommendations were needed. The writing group
then drafted, reviewed, and approved each recommen-
dation. For topics that did not undergo full evidence re-
view or updated literature search, the recommendations,
recommendation-specific supportive text, and references
from the 2020 Basic Life Support Guidelines were not
updated and were carried over. These topics are noted
within the synopsis of their respective sections and re-
main as the current guidelines for 2025.

October 21,2025 S449



9202 ‘/ 1800100 uo Aq Bio'sfeuinofeye//:diy wouy papeojumoq

Kleinman et al Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

Table 1. Applying Class of Recommendation and Level of Evidence to Clinical Strategies, Interventions, Treatments, or
Diagnostic Testing in Patient Care (Updated December 2024)*

CLASS (STRENGTH) OF RECOMMENDATION LEVEL (QUALITY) OF EVIDENCE+
Level A

* High-quality evidence+ from more than 1 RCT

+ Meta-analyses of high-quality RCTs

+  One or more RCTs corroborated by high-quality registry
studies

Class 2a (MODERATE) Benefit >> Risk

Suggested phrases for writing recommendations:
+ Isreasonable
« Can be useful/effective/beneficial

- Comparative-Effectiveness Phrases: Level C-LD (Limited Data)
- Treatment/strategy A is probably recommended/ + Randomized or nonrandomized observational or
indicated in preference to treatment B registry studies with limitations of design or execution
- Itis reasonable to choose treatment A over +  Meta-analyses of such studies
treatment B "~ + Physiological or mechanistic studies in human subjects
Class 2b (WEAK) Benefit > Risk Level C-EO (Expert Opinion)
_ - . 5 + Consensus of expert opinion based on clinical
Suggested phrases for writing recommendations: experience
* May/might be reasonable
* May/might be considered COR and LOE are determined independently (any COR may
. FE N be paired with any LOE).

+  Usefulness/eff

A recommendation with LOE C does not imply that the
recommendation is weak. Many important clinical questions
addressed in guidelines do not lend themselves to clinical
trials. Although RCTs are unavailable, there may be a very
clear clinical consenus that a particular test or therapy is
useful or effective.

* The outcome or result of the intervention should be
specified (an improved clinical outcome or increased
diagnostic accuracy or incremental prognostic
information).

For comparative-effectiveness recommendations (COR
1 and 2a; LOE A and B only), studies that support the
use of comparator verbs should involve direct
comparisons of the treatments or strategies

being evaluated.

. ] 1+ The method of assessing quality is evolving, including
Suggested phrases for writing recommendations: the application of standardized, widely-used, and
preferably validated evidence grading tools; and for
systematic reviews, the incorporation of an Evidence

Class 3: HARM (STRONG) Risk > Benefit

Potentially harmful
» Causes harm Review Committee.

*  Associated with excess morbidity/mortality COR indicates Class of Recommendation; EQ, expert opinion;
+  Should not be performed/administered/other LD, limited data; LOE, Level of Evidence; NR, nonrandomized;
R, randomized; and RCT, randomized controlled trial.
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Scope of the Guidelines

The 2025 Adult Basic Life Support Guidelines apply to
a range of responders, including trained and untrained
lay rescuers and health care professionals, with the un-
derstanding that systems of prehospital and in-hospital
care vary widely across the world. They address the treat-
ment of cardiac arrest as well as other immediately life-
threatening conditions including respiratory arrest and
FBAO. A person in cardiac arrest who has signs of pu-
berty is treated by using the Adult Basic Life Support

Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

Guidelines; guidelines for pediatric patients are dis-
cussed in “Part 6: Pediatric Basic Life Support”

Organization of the Writing Group

The Adult Basic Life Support Writing Group was composed
of subject matter experts and investigators with diverse
backgrounds in prehospital care, emergency medicine,
critical care medicine, and respiratory care in both urban
and rural North American settings. Before selection for the
writing group, members disclosed any conflicts of interest,

( Verify scene safety. )

!

* Shout for nearby help.

* Check for responsiveness.

* Activate emergency response system.
¢ Send someone to get AED/defibrillator.

advanced care
arrives.

b:;::‘i?,l : rl:;::i‘:‘al * Provide breaths, 1 breath every
9 Look for no breathing 9 6 seconds or 10 breaths/min.
Monitor until pulse felt pulse felt

or only gasping, and check
pulse (simultaneously).
Is pulse definitely felt
within 10 seconds?

¢ Check pulse every 2 minutes;
if no pulse, start CPR.

* If suspected opioid overdose,
administer opioid antagonist
(eg. naloxone) if available.

No breathing
or only gasping,
pulse not felt

Start CPR
and 2 breaths.

is available.

(eg, naloxone).

e Perform cycles of 30 compressions
e Use AED/defibrillator as soon as it

e If suspected opioid overdose,
consider opioid antagonist

\/ AED arrives
A

Yes,
shockable

E

Check rhythm.
Shockable rhythm?

No,
nonshockable

* Give 1 shock. Resume CPR
immediately for 2 minutes (until
prompted by AED/defibrillator to
allow rhythm check).

¢ Continue until ALS professionals

e Continue until ALS professionals

* Resume CPRimmediately for 2
minutes (until prompted by AED/
defibrillator to allow rhythm check).

take over or person starts to move.

take over or person starts to move.

*If signs of puberty, treat as adult.

© 2025 American Heart Association

Figure 1. Adult Basic Life Support Algorithm for Health Care Professionals.
AED indicates automated external defibrillator; ALS, advanced life support; and CPR, cardiopulmonary resuscitation.
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either financial or intellectual (see Appendix), and a robust
conflict of interest process was followed (see “Part 2: Evi-
dence Evaluation and Guidelines Development”).?!

METHODOLOGY AND
EVIDENCE REVIEW

The AHA is an active member of ILCOR, a consortium
of 8 member councils that collaborates to review resus-
citation literature and develop a consensus on science.
When possible, ILCOR also provides treatment recom-
mendations for specific aspects of ECC.

The Adult Basic Life Support Guidelines are based on
the rigorous evidence evaluation process undertaken by
ILCOR, which includes evidence updates, scoping reviews,

Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

and systematic reviews. When a specific topic is not con-
currently addressed by ILCOR, the writing group performed
updated evidence evaluations by using standardized data-
bases to capture any additional relevant studies since the
last review. More details are provided in “Part 2: Evidence
Evaluation and Guidelines Development™!

Class of Recommendation and Level of
Evidence

As in the past, all 2025 AHA Adult Basic Life Support
Guideline recommendations are classified according to
the AHA criteria for Class of Recommendation (COR)
and Level of Evidence (LOE) (Table 1). The COR refers
to the strength and consistency of the evidence and

Act Now. Save a Life.

Unresponsive

No breathing, abnormal
breathing (eg. gasping)

L

—
_—

—

Press hard. Press fast
in the center of the chest.

Follow these steps to take action.

Activate :
emergency L@i Get AED.
response.
Start CPR. Y/
M
. Apply AED
pads. Follow
v AED prompts.
Resume CPR

for 2 minutes.

overdose, give a dose of

naloxone (if available).
Resume CPR.

Figure 2. Adult Basic Life Support
Algorithm for Lay Rescuers.

AED indicates automated external
defibrillator; CPR, cardiopulmonary
resuscitation.

ok
(AED
[ )

If suspected opioid

© 2025 American Heart Association
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reflects the writing group’s synthesis of the available
literature, the potential impact on patient outcome, and
the relevant principles of feasibility, acceptability, and eq-
uity. The specific wording is intended to reflect the risk-
benefit ratio associated with the recommendation, with
terms such as is recommended or should reserved for
Class 1 recommendations.

The LOE reflects the quality of the evidence, with
highest value (LOE A) placed on randomized con-
trolled trials (RCTs) and meta-analyses involving RCTs.
Lower-quality randomized, nonrandomized, or registry
studies as well as observational studies are catego-
rized as lower levels of evidence. Recommendations
based on limited data or expert opinion are indicated
as LOE C.

Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

The use of COR and LOE for each recommendation
provides transparency to the guideline user to distinguish
between those recommendations that are considered
clearly effective and those for which more high-quality
research may result in future guideline revisions. By
acknowledging the limitations of the available evidence,
the guidelines are intentionally identifying knowledge
gaps and areas of uncertainty to be addressed by further
investigation.

Guideline Structure

The 2025 Adult Basic Life Support Guidelines are or-
ganized into knowledge chunks, which are tables of rec-
ommendations covering specific topics. Each individual

¢ Encourage cough.
e Continue to check for
signs of severe FBAO.

Absent

C Verify scene safety. )

Check for signs of severe FBAO

e Weak or absence of cough
e Unable to speak

¢ Change in color (cyanosis)
¢ Altered mental status

p
Start repeated cycles of
¢ 5back blows (slaps), followed by
e 5abdominal thrusts*
* Repeatuntil objectis expelled or the
adult becomes unresponsive.
¢ Ifobjectis expelled, continue to
monitor until advanced care arrives.

© 2025 American Heart Association

*For patients in the late stages of pregnancy, or when the rescuer is unable to encircle
the patient's abdomen, 5 chest thrusts should be used instead.

> o Apnea

l Present

Activate emergency
response system.

Yes
Is the adult
responsive?

No

Y

Start CPR until advanced care
arrives; refer to
adult BLS algorithm.
e Start with compressions.
* Check for visible objectin
mouth before giving breaths.

Figure 3. Adult Foreign-Body Airway Obstruction Algorithm.

BLS indicates basic life support; CPR, cardiopulmonary resuscitation; and FBAO, foreign-body airway obstruction.

Circulation. 2025;152(suppl 2):5448-S478. DOI: 10.1161/CIR.0000000000001369
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recommendation has a color-coded corresponding COR
and LOE to indicate the strength of the recommenda-
tion and the type and quality of evidence supporting it
A brief synopsis follows the table to provide context and
key concepts. The recommendation-specific supportive
text provides background information on the topic as well
as specific key studies or trials that were considered.

Of note, the order of recommendations in the tables
is determined primarily by the COR, with Class 1 recom-
mendations first, and then by LOE category. The order
is not intended to reflect the sequence of resuscitation
step performance, which is illustrated in the accompany-
ing algorithms: Adult Basic Life Support for Health Care
Professionals (Figure 1), Adult Basic Life Support for
Lay Rescuers (Figure 2), and Adult FBAO (Figure 3).

Document Review and Approval

Each Adult Basic Life Support Writing Group member re-
viewed and approved each recommendation provided in
the 2025 Adult Basic Life Support Guidelines. The guide-
lines were also reviewed by the ECC Science Oversight
Committee and were submitted for blinded peer review by
subject matter experts. All participants in the writing and
review process were required to disclose conflicts of inter-
est, including relationships with industry. Additional review
by the AHA Science Advisory and Coordinating Commit-
tee and the AHA Executive Committee occurred before
journal submission. Disclosures for writing group mem-
bers and reviewers are provided in Appendixes 1 and 2.
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Updated AHA Algorithms for Adult Basic Life
Support and FBAO

Three algorithms are included in the 2025 Guidelines as
resources. The Adult Basic Life Support Algorithm for
Health Care Professionals (Figure 1) now incorporates
the use of opioid antagonists for both respiratory and
cardiac arrest. A new adult basic life support algorithm
(Figure 2) illustrates the approach for lay rescuers. A
new algorithm for assessment and treatment of FBAO
(Figure 3) is also provided.

SEQUENCE OF RESUSCITATION
Recognition of Cardiac Arrest

Recommendations for Recognition of Cardiac Arrest

LOE Recommendations

1. If an adult is unconscious/unresponsive, with ab-
sent or abnormal breathing (ie, only gasping), the
lay rescuer should assume the person is in cardiac
arrest.

C-LD

2. If an adult is unconscious/unresponsive, with ab-
sent or abnormal breathing (ie, only gasping), the
C-LD health care professional should check for a pulse
for no more than 10 s and, if no definite pulse is
felt, should assume the person is in cardiac arrest.

Synopsis

Recognition of cardiac arrest can be difficult, especially
in the out-of-hospital setting.! Accurate detection of a
pulse is challenging for all levels of responders, increas-
ing the risk for delays in initiation of chest compressions
and activation of emergency medical response. Recogni-
tion by lay rescuers is, therefore, based primarily on level
of consciousness and respiratory effort rather than using
a pulse check. Health care professionals are encouraged
to check for a pulse as one component of the recognition
of cardiac arrest; however, the emphasis is on prompt
initiation of CPR if a pulse is not definitively felt.

Recommendation-Specific Supportive Text

1. Assessment of patient unresponsiveness and
absent or abnormal breathing have been shown to
rapidly identify a significant proportion of patients
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who are in cardiac arrest? Agonal breathing is char-
acterized by slow, irregular gasping respirations
that are ineffective for ventilation. Agonal breath-
ing is described by lay rescuers with a variety of
terms including abnormal breathing, snoring respira-
tions, and gasping? Agonal breathing is common,
reported as being present in up to 40% to 60% of
OHCA, and diminishes the longer a person is in car-
diac arrest.*® The presence of agonal breathing is
cited as a common reason for lay rescuers to misdi-
agnose a patient as not being in cardiac arrest® and
may lead to delays in initiation of chest compres-
sions. Furthermore, the risk of harm associated with
providing chest compressions to an unconscious
patient who is not in cardiac arrest is low.””"" The
benefit of providing CPR for someone in cardiac
arrest far outweighs any risk associated with pro-
viding chest compressions to someone who is not.
2. Protracted delays in CPR can occur when checking
for a pulse at the outset of resuscitation efforts as
well as between successive cycles of CPR. Health
care professionals often take too long to check for
a pulse and have difficulty determining if a pulse
is present or absent.'?'* There is no evidence,
however, that checking for breathing, coughing, or
movement is superior to a pulse check for detec-
tion of circulation.'® Thus, health care profession-
als are directed to quickly check for a pulse and to
promptly start compressions when a pulse is not
definitively palpated within 10 seconds.
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INITIATION OF RESUSCITATION

Initiation of Resuscitation: Lay Rescuer
(Untrained or Trained)

Recommendations for Initiation of Resuscitation: Lay Rescuer

(Untrained or Trained)

Recommendations

1. All lay rescuers should provide chest compres-
sions for adults with presumed cardiac arrest.

2. After identifying an adult in cardiac arrest, a lone
responder should activate the emergency
response system first, then immediately begin
CPR, beginning with chest compressions.

3. For adults in cardiac arrest, a lone rescuer with a
mobile phone should activate the emergency re-
sponse system and immediately begin CPR,
beginning with chest compressions.

4. For lay rescuers trained in performing CPR, it is rea-
sonable to provide ventilation (breaths) in addition
to chest compressions for an adult in cardiac arrest.

5. When immediately available, it is reasonable for res-
cuers to use PPE during CPR for adult cardiac arrest.

Synopsis
The first link in the Chain of Survival for cardiac arrest

includes prompt activation of the emergency response
system.” Given that most lay rescuers will likely have
mobile phones with hands-free options, it is possible for
lay rescuers to provide CPR and activate the emergency
response system at nearly the same time. Alternatively, a
second lay rescuer can be instructed to call 911. Activa-
tion of the emergency response system allows for provi-
sion of telecommunicator CPR, possible notification of
other lay rescuers via crowd-sourced applications, and
dispatch of the designated EMS agency.
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Immediate chest compressions are critical to improve
patient outcomes from OHCA, and a chest compres-
sion—only approach is appropriate if lay rescuers are
untrained or unwilling to provide breaths. Because CPR
with breaths may lead to improved outcomes for adults
in comparison with chest compression—only CPR, trained
rescuers are encouraged to provide breaths along with
chest compressions. PPE provides an important barrier
against certain infectious diseases, but lay responders
may have limited access to PPE.

Recommendation-Specific Supportive Text

1. Immediate initiation of chest compressions is one
of the most impactful interventions for survival
from cardiac arrest?* In Japan, nationwide dis-
semination of chest compression—only CPR for
lay rescuers was associated with an increase in
the incidence of survival with favorable neurologi-
cal outcome after OHCASs, likely due to an increase
in lay rescuers providing CPRS Providing manual
chest compressions for an unconscious patient not
in cardiac arrest has not been associated with seri-
ous harm, as demonstrated in several observational
studies 5" The risk-to-benefit ratio remains heav-
ily in favor of initiating CPR for presumed cardiac
arrest when compared to the significant harm of
withholding CPR when a patient is in cardiac arrest.

2. A previous large observational study (N=17 461)
found no difference in survival to hospital discharge
between patients receiving CPR before a call and
patients receiving CPR after a call to the emer-
gency response system.®'? Our recommendation
values the practical considerations of timely emer-
gency medical response dispatch and the availabil-
ity and value of remote assistance to improve the
quality of CPR.

3. Use of the "hands-free” speaker feature on most
cell phones, when and where available, can help
with near-simultaneous activation of emergency
response and initiation of CPR. In situations where
a phone is not immediately available, local circum-
stances will determine decisions about delaying
CPR to activate the emergency medical response
system; however, the importance of timely CPR
must be emphasized.

4. Numerous observational studies and 1 large sec-
ondary analysis of an RCT found improved out-
comes in patients with cardiac arrest who received
both chest compressions and ventilations com-
pared with those who received chest compres-
sions only.2'315 Other observational studies have
reported no difference in outcome for patients
receiving compressions and ventilations com-
pared with compression-only CPR."*16722 Given the
potential benefit of including both compressions
and ventilations during CPR, if lay rescuers are
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appropriately trained, they should be encouraged
to deliver breaths with compressions.

5. The impact of PPE on CPR performance is an
important consideration for responders. Although
transmission of disease during CPR is uncommon,
the COVID-19 pandemic heightened awareness
of the importance of protection of rescuers, espe-
cially from airborne pathogens such as respiratory
viruses. Because CPR is considered an aerosol-
generating procedure, the use of PPE has become
the norm. Safety and protection of the rescuer are
of utmost importance in responding to cardiac
arrest. Rescuers must be aware, however, that
the process of donning PPE may delay the initia-
tion of CPR, and use of PPE has the potential to
adversely affect CPR performance and increase
rescuer fatigue.?® A 2023 systematic review and
meta-analysis found no difference in survival (1
clinical study)?* or any change in CPR performance
(17 manikin studies), with donning of PPE in simu-
lated cardiac arrest® Two pooled studies from
the same meta-analysis showed worse fatigue
scores when rescuers performed CPR while wear-
ing PPE.527 More information is provided in “Part
10: Adult and Pediatric Special Circumstances of
Resuscitation.?®

Initiation of Resuscitation: Health Care
Professional

Recommendations for Initiation of Resuscitation: Health Care
Professional

Recommendations

1. During adult cardiac arrest, a lone health care pro-
C-LD fessional should commence with chest compres-
sions rather than with ventilation.

2. It is reasonable for health care professionals to
perform chest compressions and ventilation for all
adult patients in cardiac arrest from either a car-
diac or noncardiac cause.

C-LD

Synopsis

The 2010 Guidelines for CPR and ECC included a ma-
jor change for trained rescuers, who were instructed to
begin the CPR sequence with chest compressions rath-
er than with breaths (circulation, airway, and breathing
versus airway, breathing, and circulation) to minimize the
time to initiation of chest compressions.?® As health care
professionals are trained to deliver compressions and
ventilation, they are in a position to provide both during
adult basic life support.

Recommendation-Specific Supportive Text
1. The circulation, airway, and breathing approach for
adults is supported by a 2024 ILCOR systematic
review.24830 Once chest compressions have been
started, a single trained rescuer delivers breaths
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by mouth-to-mask or by bag-mask device to pro-
vide oxygenation and ventilation. Manikin studies
demonstrate that starting with chest compressions
rather than with ventilation is associated with faster
times to chest compressions, breaths, and comple-
tion of the first CPR cycle 343!

2. Numerous studies have shown improved outcomes
when ventilations are provided in addition to chest
compressions for adults in cardiac arrest®'971°
Delivery of chest compressions without assisted
ventilation for prolonged periods could be less
effective than conventional CPR (compressions
plus ventilation) because arterial oxygen con-
tent decreases as CPR duration increases. This
concern is especially pertinent in the setting of
asphyxial cardiac arrest.'® Health care profession-
als, with their training and understanding, can real-
istically tailor the sequence of subsequent rescue
actions to the most likely cause of arrest.
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OPENING THE AIRWAY
Opening the Airway in Adults in Cardiac Arrest

Recommendations for Opening the Airway in Adults in Cardiac Arrest

LOE Recommendations

1. For unresponsive adult patients, health care pro-
fessionals and trained lay rescuers should open
the airway by using a head tilt—chin lift maneuver
when no cervical spine injury is suspected.

C-EO

2. When managing the airway of an adult with known
or suspected basal skull fracture or severe co-
agulopathy, an oropharyngeal airway is preferred
compared with a nasopharyngeal airway.

2a C-LD

3. The use of an airway adjunct (eg, oropharyngeal
or nasopharyngeal airway) may be reasonable in
unconscious (unresponsive) adult patients with
no cough or gag reflex to facilitate delivery of
ventilation.

c-LD 4. The routine use of cricoid pressure in adult cardiac
arrest is not recommended.

Synopsis

Opening the airway is a key component of basic life sup-
port for patients who are unresponsive with or without
respiratory or cardiac arrest. Unresponsive individuals are
at risk for airway obstruction primarily due to the tongue
falling to the back of the oropharynx as the oropharyn-
geal muscles lose tone. Untreated airway obstruction can
lead to hypoxia and hypercarbia, which may precipitate
cardiac arrest. Alternatively, uncorrected airway obstruc-
tion may hinder resuscitation efforts. Airway adjuncts
such as oropharyngeal and nasopharyngeal airways can
improve airway patency by creating a passage between
the tongue and the pharynx. However, these devices
have contraindications with suspected facial trauma
(nasopharyngeal airway) and an intact gag reflex (oro-
pharyngeal airway). Rescuers need to consider the pos-
sibility of cervical spine injury when there is known or
suspected trauma. Cricoid pressure has not been shown
to have benefit and has the potential to interfere with air
entry into the trachea during bag-mask ventilation.

2b C-EO
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Recommendation-Specific Supportive Text

1. The head tilt—chin lift is an effective technique to
open an airway as demonstrated in noncardiac
arrest and radiological studies (Figure 4)."* No
studies have compared head tilt—chin lift with other
airway maneuvers to establish an airway during
cardiac arrest.

2. The benefit of an oropharyngeal airway compared
with a nasopharyngeal airway in the presence of a
known or suspected basilar skull fracture or severe
coagulopathy has not been assessed in clinical
trials. However, use of an oropharyngeal airway
reduces the risk of intracranial passage that may
occur with nasopharyngeal airway insertion. Two
case reports observed intracranial placement of
nasopharyngeal airways in patients with basilar
skull fractures.>®

3. Oropharyngeal and nasopharyngeal airway adjuncts
can be used to maintain a patent airway and facili-
tate appropriate ventilation by preventing the
tongue from occluding the airway. Incorrect place-
ment, however, can cause an airway obstruction by
displacing the tongue to the back of the orophar-
ynx.'"4" One retrospective study reported improved
neurological outcomes during IHCA with use of air-
way adjuncts (eg, oropharyngeal or nasopharyngeal
airway) in combination with bag-mask ventilation.®

4. There is no evidence that cricoid pressure facili-
tates ventilation or reduces the risk of aspiration in
cardiac arrest patients.’® There is some evidence
thatin non—cardiac arrest patients, cricoid pressure
may protect against aspiration and gastric insuf-
flation during bag-mask ventilation."'"'* However,
additional studies, including a recent systematic
review, found that cricoid pressure failed to reduce
aspiration and may impede the placement of an
advanced airway.'®"'°

Figure 4. Opening the airway using the head tilt-chin lift
technique.
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Opening the Airway After Head and Neck
Trauma

Recommendations for Opening the Airway After Head and Neck
Trauma

LOE Recommendations

1. In cases of head and neck trauma, trained res-
C-EO cuers should open the airway of an adult by
using a jaw thrust without head extension.

2. For an adult with head and neck trauma, if the
airway cannot be opened with a jaw thrust and
airway adjunct insertion, trained rescuers should
open the airway by using a head tilt—chin lift.

C-EO

3. In the setting of an adult with head and neck
trauma, lay rescuers should not use rigid
C-LD cervical devices for spinal motion restriction
because their use by untrained rescuers may

be harmful.

Synopsis

An adult with signs of head or neck trauma may have a
cervical spine injury. Trained rescuers should attempt to
open the airway by using the jaw thrust technique because
this maneuver produces less movement of the head and
neck than a head tilt—chin lift. If it is not possible to achieve
an open airway with a jaw thrust and insertion of an airway
adjunct, trained rescuers should open the airway by using
the head tilt—chin lift given the critical importance of oxy-
genation and ventilation. No new evidence was identified
on this topic during the 2025 evidence review.

Recommendation-Specific Supportive Text

1. If an unresponsive person has head or neck trauma,
there is a possibility of cervical spinal injury. Trained
rescuers should open the airway by using a jaw
thrust instead of head tilt—chin lift.

2. Maintaining a patent airway and providing ade-
quate ventilation and oxygenation are priorities
during CPR. If a jaw thrust and insertion of an air-
way adjunct are ineffective, a head tilt—chin lift may
be necessary to open the airway. The importance
of a patent airway outweighs the risk of further spi-
nal damage in the cardiac arrest patient even in the
setting of head and neck trauma.

3. Manual spinal motion restriction can decrease
movement of the cervical spine during patient care
while allowing for proper ventilation and airway
control.?®?" When head and neck injury are present,
lay rescuers should maintain manual spinal motion
restriction and should not use rigid cervical col-
lar devices. Spinal immobilization devices such as
rigid cervical collars may make it more difficult to
maintain airway patency?>?® and provide adequate
ventilation.
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METRICS FOR HIGH-QUALITY CPR
Positioning and Location for CPR

Recommendations for Positioning and Location for CPR

Recommendations

1. In adult cardiac arrest, rescuers should perform
chest compressions with the patient’s torso at
approximately the level of the rescuer’s knees
whenever possible.

2. When providing chest compressions for an adult,
the rescuer should place the heel of one hand
on the center (middle) of the person’s chest (the
lower half to lower third of the sternum) and the
heel of the other hand on top of the first so that
the hands are overlapped.

3. In adult cardiac arrest, resuscitation should gener-
ally be conducted where the person is found, as
long as high-quality CPR can be administered
safely and effectively.

4. In adult cardiac arrest, it is preferred to perform
CPR on a firm surface and with the person in the
supine position, when feasible and it does not de-
lay chest compressions.

2a C-LD

5. In adult cardiac arrest, rescuers may consider
2b C-LD placing their dominant hand on the sternum when
performing chest compressions.

6. For adult patients who experience cardiac arrest
while in the prone position, it may be reasonable to
turn the patient supine before initiating chest com-

2b ¢-LD pressions. If the patient cannot be safely turned
supine, rescuers may consider performing CPR in
the prone position.
Synopsis

High-quality resuscitation is vital for improved cardiac
arrest outcomes including return of spontaneous circu-
lation (ROSC) and survival. The effectiveness of chest
compression delivery can be improved through optimiz-
ing rescuer hand position, rescuer body position, and pa-
tient position (Figures 5 and 6).

Recommendation-Specific Supportive Text
1. Rescuer position in relationship to the patient can
affect chest compression quality. Multiple simu-
lated crossover RCTs have shown that kneeling on
the floor or in the bed next to the manikin resulted
in improved chest compression depth compared
to standing in adult populations.'® Straddling the
patient to perform CPR is similar to kneeling with
improved chest compression quality in comparison
to standing or walking alongside the patient while
performing CPR on a moving cot”® However,
kneeling and straddling, especially on a moving
cot, needs to be weighed against rescuer safety
and stability,. One moderate-sized (n=124) RCT
did not find benefit with straddling CPR compared
to conventional lateral CPR while performed in a
confined space.'® Two studies specifically evaluat-
ing height found that when the manikin torso was
no more than 10 cm below the rescuer's knee,
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Figure 5. Rescuer position and hand
location for chest compressions.

this was associated with improved chest com-
pression depth.'"'? Using a step stool for rescuer
elevation has also shown to improve chest com-
pression quality in comparison to standing.'* Two
RCTs demonstrated slightly higher chest compres-
sion quality metrics including depth and recoil with
kneeling compared to step stool use.'*

2. A 2020 ILCOR systematic review identified 3
studies involving b7 patients that investigated the
effect of hand positioning on resuscitation process
and outcomes.”® No new studies were identified
in a recent update of this review. Although no dif-
ferences in resuscitation outcomes were noted,
2 studies found better physiological parameters
(peak arterial pressure, mean arterial pressure, and
end-tidal carbon dioxide) when compressions were
performed over the lower third of the sternum com-
pared with the middle of the sternum.'*'® A third
study found no difference.’® Radiographic studies
show the left ventricle is typically located inferior
to the internipple line, corresponding with the lower
half of the sternum.”” However, hand placement
inferior to the internipple line may result in compres-
sion over the xiphoid, which may be less effective.'®

3. The ability to safely provide high-quality CPR should
remain the highest priority when considering if a
patient needs to be moved before initiation of CPR. If
adequate chest compressions can be effectively pro-
vided while maintaining rescuer safety in the loca-
tion the patient is found, immediate resuscitation can
occur at this location. Importantly, delay in initiation
of chest compressions is associated with worse out-
comes. In a study of telephone-assisted CPR during
OHCA, delays to CPR due to patient repositioning

occurred in 41% of cases, most commonly due to
physical limitations of the rescuer. Odds of survival
to hospital discharge was significantly lower in the
group with delayed chest compressions.'® This rec-
ommendation is not intended to apply to decision-
making for the timing of transportation from the
scene when a patient remains in cardiac arrest.

. A firm surface improves the likelihood of adequate

chest compression depth. A recent systematic
review including manikin studies recommended
the use of a backboard in hospital settings to pro-
vide a firm surface for CPR#® Similarly, compres-
sions on a deflated dynamic mattress or use of bed
manufacturer “CPR mode” in-hospital can improve
chest compression depth.2"?? Studies have sup-
ported that optimal chest compressions are best
delivered with the person on a firm surface such as
the floor2

. Dominant hand placement on the sternum may

provide improved chest compression quality. One
moderate-sized (n=101) RCT and 1 (n=225)
observational study showed improved chest com-
pression quality with dominant hand placement
against the sternum.22?7 Another smaller RCT
(n=b9) found a nonsignificant improvement with
dominant hand placement on the sternum.?®

. While it is preferred to perform chest compressions

with the patient in the supine position, there are cir-
cumstances in which the patient s in the prone posi-
tion at the time of cardiac arrest. There are multiple
case reports of performing resuscitation in the prone
position for patients who experience cardiac arrest
during operative procedures or while in the prone
position for treatment of COVID-19-associated
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Figure 6. Side view of rescuer
position and hand location for chest
compressions.

respiratory failure*" A 2021 systematic review
by ILCOR reported 20 adult patients with cardiac
arrest in the prone position in the operating room or
intensive care unit. Of the 12 patients who received
CPR in the prone position, all experienced ROSC
and survival to discharge. Of the 8 patients who
were supinated before initiation of CPR, the rate
of ROSC and survival to discharge were 37.5% and
29%, respectively.3?

Chest Compression Fraction and Pauses

Recommendations for Chest Compression Fraction and Pauses

Recommendations

1. In adult cardiac arrest, preshock and postshock
pauses in chest compressions should be as short
as possible.

2. During rhythm checks for adult cardiac arrest,
the health care professional should minimize the
time taken to check for a pulse (no more than
10 s), and if the rescuer does not definitely feel
a pulse, chest compressions should be restarted
immediately.

3. In adults with cardiac arrest, it is reasonable to im-
mediately resume chest compressions after shock
administration rather than pause CPR to perform a
postshock rhythm check.

4. When 2 or more rescuers are available during
an adult cardiac arrest, it is reasonable to switch
chest compressors approximately every 2 min (or
after about 5 cycles of compressions and ventila-

tion at a ratio of 30:2).

S462 October 21,2025

COR LOE Recommendations

5. For adults in cardiac arrest receiving CPR without
an advanced airway, it is reasonable to pause
compressions to deliver 2 breaths, each given
over 1s.

2a C-LD

6. During adult cardiac arrest, it may be reasonable
to perform CPR with a chest compression fraction
of at least 60%.

2b C-LD

7. Outside of the advanced life support environment,
where invasive monitoring is available, there are
insufficient data about the value of a pulse check
while performing CPR for adult cardiac arrest.

2b C-LD

Synopsis

High-quality CPR is one of the most important inter-
ventions to improve survival from cardiac arrest. One
key feature of high-quality CPR is to minimize inter-
ruptions in chest compressions, in addition to provid-
ing chest compressions of adequate rate and depth,
allowing complete chest recoil between compressions,
and avoiding excessive ventilations.®3** Chest com-
pressions are required for forward flow during cardiac
arrest, and pauses in chest compressions have been
shown to result in an almost immediate drop in coro-
nary perfusion pressure, which is associated with re-
duced likelihood of ROSC.%%3¢ While some pauses in
chest compressions, such as for ventilations and pulse
checks, are necessary, ensuring that the number and
duration of pauses are kept to a minimum is critical.
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The chest compression fraction (CCF) refers to the pro-
portion of time a patient is receiving chest compres-
sions during a resuscitation.

Recommendation-Specific Supportive Text

1. An increase in the overall hands-on time (CCF)
during resuscitation is directly associated with
improved  survival from cardiac  arrest®%°
Observational studies suggest improved outcomes
with increased CCF in patients with shockable
rhythms,*%4! as well as an association between
ROSC and shorter perishock pauses.3742-44

2. Pulse checks and rhythm checks are common rea-
sons for pauses in chest compressions that can
reduce the CCFE“ Patient, environmental, and
logistical factors can make pulse checks difficult
to perform. Observational studies have shown that
pulse checks can be prolonged greater than 10
seconds, further reducing the CCF*¢

3. Immediate resumption of chest compressions after
a shock results in a shorter perishock pause and
improves the overall hands-on time (CCF) during
resuscitation. Two RCTs enrolling more than 1000
patients did not find any increase in survival when
pausing CPR to analyze rhythm after defibrilla-
tion.**® Observational studies showed decreased
ROSC when chest compressions are not resumed
immediately after shock.384

4. Chest compression depth begins to decrease after
90 to 120 seconds of CPR, although compression
rates do not decrease significantly over that time
window.?® A randomized trial using manikins found
no difference in the percentage of high-quality
compressions when rotating every 1 minute com-
pared with every 2 minutes.®' Rotating the desig-
nated chest compressor every 2 minutes is sensible
because this approach maintains chest compres-
sion quality and takes advantage of when CPR
would ordinarily be paused for rhythm analysis.

5. Keeping pauses for ventilations as short as pos-
sible helps to maintain high CCF and improve
resuscitation outcomes.*°4'%? However, there is
new evidence that ventilations delivered during
the pause when using a 30:2 compression-to-
ventilation ratio are often ineffective. In an analysis
of the Resuscitation Outcomes Consortium data,
investigators found that effective ventilations were
delivered during fewer than half of the pauses.
Importantly, when compared to the group for whom
effective ventilations were provided more than
50% of the time, patients with a lower proportion
of effective ventilations had worse rates of ROSC,
survival to hospital discharge, and survival with
favorable neurological outcome.®®

6. Minimizing interruptions in CPR and maintaining
a CCF of at least 60% has been associated with
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improved outcomes in a number of observational
studies.?94052 A 2015 systematic review reported
significant heterogeneity among studies, with some
studies, but not all, reporting better rates of sur-
vival to hospital discharge associated with higher
CCFR404152 In 2 studies, higher CCF was associ-
ated with lower odds of survival®*% A 2020 ret-
rospective review of the Resuscitation Outcomes
Consortium found an association between higher
CCF and ROSC, but not survival, among patients
with a nonshockable rhythm and a CCF of at least
40%.3° Compression rate and depth and associ-
ated interventions such as defibrillation, airway
management, and medications, are also important
and may interact with CCF. While a CCF of 60%
is considered a minimum target, high performance
teams may achieve higher levels (eg, >80%).

7. Interruptions to CPR should only be done for inter-
ventions that are associated with improved out-
comes. At this time, there are insufficient data and
evidence to support or refute any recommenda-
tions about checking a pulse during CPR.

Chest Compression Depth and Rate in Adult
Cardiac Arrest

Recommendations for Chest Compression Depth and Rate in Adult
Cardiac Arrest

Recommendations

1. During manual CPR, rescuers should perform
chest compressions to a depth of at least 2 inch-
es, or 5 cm, for an average adult while avoiding
excessive chest compression depths (>2.4 inches,
or 6 cm)

2. During adult cardiac arrest, it is reasonable to use
audiovisual feedback devices for real-time optimi-
zation of CPR performance.

3. For adults in cardiac arrest, it is reasonable for
rescuers to perform chest compressions at a rate
of 100 to 120/min.

4. It can be beneficial for rescuers to allow complete
chest wall recoil for adults in cardiac arrest, such
as by not leaning on the chest between compres-
sions.

2a C-LD

5. During adult cardiac arrest, it may be reasonable
to perform chest compressions so that chest
compression and recoil/relaxation times are ap-
proximately equal.

2b C-EO

Synopsis

Key components of high-quality CPR include minimizing
interruptions, compressing at an optimal rate and depth,
providing adequate chest recoil, and avoiding excessive ven-
tilation.34%887 Although there are numerous retrospective ob-
servational studies, there is a paucity of prospective studies
or randomized trials specifically examining CPR quality tar-
gets. Further, evidence suggests interactions between CPR
components (eg, rate and depth) confound studying them
in isolation. These limitations do not reduce the importance
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of these elements; rather, they underscore the need for on-
going investigations into ideal CPR performance.

Recommendation-Specific Supportive Text

1.
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A 2020 ILCOR scoping review®® identified 12
studies, including over 10 700 patients looking at
chest compression depth. Several studies found
improved survival to hospital discharge®®°8%° when
compression depth was at least 5 cm, compared
to less than 4 cm.%8% Observational research has
suggested reduced survival with chest compres-
sions of excessive depth (>6 cm).585°

A 2024 ILCOR scoping review®® addressing
real-time CPR audiovisual feedback for rescuers
affirmed previous recommendations, however, with
methodologic limitations of included studies.'® Many
studies incorporated feedback devices into multi-
faceted quality improvement programs. A recent
systematic review and meta-analysis showed that
the use of audiovisual feedback devices was asso-
ciated with improved rates of ROSC and survival
to discharge from cardiac arrest, although not sur-
vival with favorable neurological outcome®’ One
randomized clinical trial of IHCA demonstrated an
improvement of 25.6% in survival to hospital dis-
charge by using audible feedback on compression
depth and recoil 82

A 2020 ILCOR scoping review identified 11 obser-
vational studies examining chest compression rate
in adult patients in cardiac arrest.®® Three studies of
over 13 700 patients®6264 suggested improved sur-
vival to hospital discharge with compression rates
of 100 to 119/min, compared with lower or higher
rates. One randomized trial found no difference in
survival between chest compression rates of 100
and 120/min%® In 1 study, ROSC was improved
with higher rates (121-140/min) in comparison
to 100 to 120/min (n=222)%*: however, the writ-
ing group placed higher value on survival compared
with ROSC when making this recommendation.
Two observational studies provide mixed results for
the effect of chest compression release velocity,
with 1 study suggesting improved survival at rates
>400 mm/s,25¢7 and the other suggesting no dif-
ference in outcomes.®® Porcine study data suggest
decreased coronary perfusion with rescuers lean-
ing on the chest5®

The 2020 Guidelines recommended a 50% duty
cycle, in which the time spent in compression and
decompression was equal, mainly based on its per-
ceived ease of being achieved in practice. In a clini-
cal study in adults with out-of-hospital ventricular
fibrillation (VF) arrest (of whom 43% survived to
hospital discharge), the mean duty cycle observed
during resuscitation was 39%.5° Although many ani-
mal studies have observed higher blood flows and

Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

better outcomes when the duty cycle was less than
50%, the optimal duty cycle is not known. Currently,
there is insufficient evidence to warrant a change
from the existing recommendation, which remains a
knowledge gap that requires further investigation.
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VENTILATION AND COMPRESSION-TO-
VENTILATION RATIO

Fundamentals of Ventilation During Adult
Cardiac Arrest

Recommendations for Fundamentals of Ventilation During Adult Car-
diac Arrest

COR LOE Recommendations

1. In adult patients in cardiac arrest without an ad-
vanced airway, it is reasonable to deliver breaths
either by mouth-to-mouth, mouth-to-mask, or bag-
mask ventilation.

2a C-LD

2. When ventilating an adult patient in cardiac arrest,
it is reasonable to give enough tidal volume to pro-
duce visible chest rise.

2a C-LD

3. When delivering ventilations by bag-mask device
for an adult in cardiac arrest, it is reasonable for
1 rescuer to use 2 hands to open the airway and
seal the mask to the face while a second rescuer
squeezes the bag.

2a C-LD

4. When providing breaths to an adult in cardiac ar-
rest without an advanced airway, it may be reason-
able to give each breath over 1 s.

2b C-LD

5. When providing breaths to adult patients in car-
diac arrest, rescuers should avoid hypoventilation
(too few breaths or too little volume) or hyperventi-
lation (too many breaths or too large a volume).

C-LD

Synopsis

Ventilation plays a critical role during CPR and is linked
to better patient outcomes.’® However, providing ad-
equate ventilation during CPR without an advanced
airway can be challenging, particularly when using a
bag-mask device. With bag-mask ventilation, there is a
risk of an inadequate seal between the mask and the
face or unintended airflow into the esophagus instead
of the lungs. Because measuring ventilation volume can
be difficult with the available equipment, rescuers can
monitor for adequate ventilation by observing chest rise.
Performing chest compressions with passive oxygen de-
livery does not ensure sufficient ventilation. Furthermore,
chest compressions can reduce functional residual ca-
pacity, impair lung compliance due to intermittent airway
collapse and atelectasis, and trigger a series of com-
plications, including lung injury and decreased cardiac
output.*® Recent studies show that rescuers often fail
to deliver ventilation in accordance with guidelines.2'®'
In contrast, CPR with both effective ventilation and
chest compressions (with lung inflation in more than
50% of the pauses during 30:2 CPR) was associated
with improved outcomes.'™® These findings highlight the
importance of adequate ventilation to optimize patient
outcome.

Recommendation-Specific Supportive Text
1. Both mouth-to-mouth breaths and bag-mask ven-
tilation provide oxygen and ventilation to the per-
son in cardiac arrest'? Oxygen delivery can be

Circulation. 2025;152(suppl 2):5448-S478. DOI: 10.1161/CIR.0000000000001369
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increased by adding supplemental oxygen flow to
bag-mask devices or certain pocket masks. To pro-
vide mouth-to-mouth breaths, open the person’s
airway, pinch the person’s nose, create an airtight
seal around the mouth, and provide a breath. When
using a barrier device, use of mouth to pocket
mask provides more effective breaths than mouth
to face shield.”™

2. Ventilation during chest compressions presents a
challenge, particularly because equipment to moni-
tor tidal volumes or respiratory rates is typically
unavailable in the prehospital setting. However,
observing chest rise and fall remains a reliable
method for assessing ventilation. One study of
intubated adults found that a tidal volume of 362
to 406 mL (approximately 5—7 mL/kg for the aver-
age adult) was necessary to achieve visible chest
rise.'* While chest rise can help guide ventilation
during standard 30:2 CPR, where compressions
are paused for ventilation, it is not possible to mon-
itor chest rise during continuous—chest compres-
sion CPR. With bag-mask ventilation, air leakage
between the mask and the face often results in
inadequate tidal volume, particularly when using a
pediatric-size bag.'® In comparison, an adult-size
bag has been associated with a higher rate of
ROSC in adult cardiac arrest."

3. Bag-mask ventilation is a challenging skill that
requires considerable practice for competency. It
often fails to provide adequate ventilation, due to
air leakage between the mask and the face or an
incompletely opened airway?'® Bag-mask ventila-
tion is most effective when provided by 2 trained
and experienced rescuers; 1 rescuer opens the air-
way and seals the mask to the face with both hands
while the other rescuer (who might also be the chest
compressor) squeezes the bag during the pauses in
chest compression during 30:2 CPR. Both rescu-
ers watch for visible chest rise and fall to confirm
proper ventilation. The 2-handed mask technique
with jaw thrust has been shown to be superior to a
1-handed technique that is often referred to as the
E-C clamp.'®'" The E-C clamp technique uses the
index finger and thumb in the shape of a C to create
a seal over the nose and mouth while the remaining
fingers are placed along the lower edge of the jaw in
an E formation to elevate the mandible and open the
airway. In cases where only 1 rescuer is available, a
2-handed mouth-to-mask ventilation technique can
be used during 30:2 CPR, but if a bag-mask device
is used, a 1-handed technique to seal the mask and
open the airway is necessary.

4. Taking a regular rather than a deep breath may
help prevent the rescuer from getting dizzy or light-
headed when giving mouth-to-mouth or mouth-
to-mask breaths and prevents overinflation of the
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person’s lungs. The recommendation for using a
1-second inspiratory time is to keep the pauses
in chest compressions as brief as possible during
30:2 CPR."®

5. Excessive ventilation can cause gastric inflation,
regurgitation, aspiration, and decreased cardiac
output.'® Too little ventilation also is harmful and is
associated with decreased survival.'™

Ventilation During Adult Cardiac Arrest: Special
Circumstances

Recommendations for Ventilation During Adult Cardiac Arrest: Special

Circumstances

COR LOE Recommendations
1. It is reasonable for a rescuer to use mouth-to-nose
2a C-LD ventilation if providing breaths through the adult’s
mouth is impossible or impractical.
2. For an adult with a tracheal stoma who requires
2b C-EO breaths, either mouth-to-stoma or face mask-to—
stoma ventilation may be reasonable.
Synopsis

While pocket mask and bag-mask ventilation use both
the oral and nasal passages, the performance of mouth-
to-mouth breaths requires a seal between the rescuer
and the mouth of the person in cardiac arrest. If certain
anatomic, pathologic, and traumatic conditions prevent
ventilation via the mouth, use of the nasal passage is an
acceptable alternative.

Individuals who have a tracheal stoma may experience
respiratory or cardiac arrest necessitating breaths. If ven-
tilations cannot be performed via the nose or mouth, the
rescuer can use the tracheal stoma to provide breaths
with the mouth or a face mask. The management of
a transtracheal artificial airway (eg, tracheostomy) is
beyond the scope of these guidelines. No new evidence
was identified on this topic during the 2025 evidence
review.

Recommendation-Specific Supportive Text

1. Mouth-to-nose ventilation may be necessary if
ventilation through the person’s mouth is impos-
sible because of trauma, positioning, or difficulty
obtaining a seal. A case series suggests that
mouth-to-nose ventilation in adults is feasible, safe,
and effective.”®

2. Effective ventilation of an adult patient with a tra-
cheal stoma may require ventilation through the
stoma, either by using mouth-to-stoma breaths or
by use of a bag-mask technique that creates a tight
seal over the stoma with a round, pediatric face
mask. There is no published evidence on the safety,
effectiveness, or feasibility of mouth-to-stoma ven-
tilation. One study of patients with laryngectomies
showed that a pediatric face mask created a better
peristomal seal than a standard ventilation mask.2°
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Ventilation of Adults With Spontaneous
Circulation (Respiratory Arrest)

Recommendations for Ventilation of Adults With Spontaneous
Circulation (Respiratory Arrest)

Recommendations

1. For an adult with spontaneous circulation (ie,
strong and easily palpable pulses) and respiratory
arrest, the health care professional should provide
ventilations.

2. When providing ventilations for an adult patient
with respiratory arrest, it is reasonable for the
health care professional to give 1 ventilation every
6 s, or 10 breaths per minute, with each ventilation
creating visible chest rise.

Synopsis

Ventilation is essential for oxygen delivery and carbon
dioxide elimination for a person with a pulse who is not
breathing or not breathing effectively. If effective ventila-
tions are not provided quickly to an apneic patient, high
oxygen-consuming organs such as the heart and brain
may sustain irreversible injury. Examples of such condi-
tions include opioid overdose and ROSC after cardiac
arrest. In people with a pulse, after only 90 seconds of
apnea, oxygen saturation can drop to dangerously low
levels.?’ Oxygen saturation can be restored rapidly with
effective ventilation.??

Recommendation-Specific Supportive Text

1.
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A study of 14 patients who underwent general
anesthesia while breathing room air found that
oxygen saturation dropped to dangerously low lev-
els within 90 seconds after onset of apnea (mean
oxygen saturation, 62.1%; range, 43.9%-81.9%).%"
Respiratory arrest and hypoxia can quickly deterio-
rate into cardiac arrest if not effectively and aggres-
sively managed with appropriate oxygenation and
ventilation. In the 2024 guidelines for resuscitation
following drowning, the use of in-water breathing
support before cardiac arrest was associated with
improved outcomes compared to initiation of CPR
after rescue from the water.?®

A randomized ftrial in critically ill apneic adult
patients compared bag-mask ventilation with no
ventilation and found that bag-mask ventilation
at a rate of 10 breaths per minute compared with
no ventilation decreased the incidence of severe
hypoxic events before intubation.?? The tidal volume
used was enough to cause visible chest rise. While
little data exist to guide the exact frequency of ven-
tilations required to produce normocapnia (normal
ventilation) during cardiac arrest, an in-hospital
study examining abnormal ventilation found that
any hypocapnia (too much ventilation), severe
hypercapnia (too little ventilation), and swings in
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both hypocapnia and hypercapnia (inconsistent
ventilation) were associated with a higher rate of
1-month unfavorable neurological outcome com-
pared with mild hypercapnia.?*
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COMPRESSION-TO-VENTILATION RATIO
IN ADULT CARDIAC ARREST

Recommendations for Compression-to-Ventilation Ratio in Adult
Cardiac Arrest

Recommendations

1. It is reasonable for lay rescuers and health care
professionals to perform CPR with cycles of 30
compressions followed by 2 breaths before place-
ment of an advanced airway (supraglottic airway or
endotracheal tube).

2a

2. For adults in cardiac arrest without an advanced
airway, health care professionals may consider the
use of continuous chest compressions with asyn-
chronous breaths.

2b

Synopsis

Several strategies for performing adult CPR have been
described in the literature. The 2 main strategies include
chest compressions with interrupted ventilation pauses
(eg, 30 compressions for every 2 ventilations) and con-
tinuous chest compressions with or without asynchro-
nous ventilations.

Recommendation-Specific Supportive Text

1 and 2. The majority of studies report no difference in
patient outcomes between continuous chest
compressions and interrupted CPR with ven-
tilation pauses.'® A systematic review and
meta-analysis of 4 RCTs of nonasphyxial car-
diac arrests reported lower survival to hospital
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discharge when lay rescuers administered inter-
rupted CPR compared with continuous com-
pressions (100 compressions per minute), but
the compression-to-ventilation ratio in 3 of the
studies was 15:2° CPR performed by prehospi-
tal health care professionals was associated with
increased ROSC, survival to admission, and favor-
able neurological outcome with 30:2 CPR com-
pared with continuous chest compressions with
asynchronous ventilations. No difference was
found in survival to hospital discharge® A retro-
spective analysis of the Resuscitation Outcomes
Consortium Continuous Chest Compressions trial
analyzed 26810 adults with nontraumatic OHCA
without an advanced airway. When performed
as intended (per protocol), continuous chest
compressions with asynchronous ventilations by
EMS were associated with lower odds of survival
compared with 30:2 CPR After the imputation
of missing outcomes, the overall difference in the
survival rate between the treatment groups in the
effectiveness population was not significant.
Importantly, the use of continuous chest compres-
sions with asynchronous breaths does not allow the
rescuer to monitor the adequacy of ventilation dur-
ing CPR because chest rise cannot be observed.
Recent evidence has shown that ventilations are
often not provided with sufficient volume to make
the chest rise during resuscitation.® Because it is
not possible to evaluate ventilations during continu-
ous chest compressions, value was placed on the
ability to monitor chest rise during 30:2 CPR.
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DEFIBRILLATION DURING ADULT
CARDIAC ARREST

Pads for Defibrillation in Adult Cardiac Arrest

Recommendations for Pads for Defibrillation in Adult Cardiac Arrest

COR LOE Recommendations

1. It is reasonable to place defibrillation paddles or
pads on the exposed chest in an anterolateral or
anteroposterior position, and to use a paddle or
pad electrode diameter more than 8 cm for adults
in cardiac arrest.

2a C-LD

2. When placing pads for defibrillation for an adult in
cardiac arrest, it might be reasonable to adjust the
position of a bra instead of removing it.

2b C-EO

Synopsis

The use of paddles or pads to perform defibrillation re-
quires direct contact with the skin, and the use of pregelled
pads or electrolyte gel can further improve conduction of
electricity to the myocardium. Pad placement is important
to ensure that the vector of energy delivery is directed
toward the myocardium, including the left ventricle where
VF often originates. If using an anterolateral pad place-
ment, it is important that the lateral pad is placed in the
midaxilla and not too anteriorly (Figure 7). The size of the
pad or paddle affects impedance; thus, larger paddles or
pads are appropriate for adults. The need to apply pads or
paddles directly to the bare chest may be a contributing

Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

factor to the observations that females experience signifi-
cantly lower rates of public access defibrillation compared
to males."? The option to adjust rather than remove a bra
could mitigate factors such as discomfort with exposing
a woman's chest or fear of accusations of inappropriate
touching or sexual assault?

Recommendation-Specific Supportive Text

1. Anterolateral, anteroposterior, anterior-left infra-
scapular, and anterior-right infrascapular electrode
placements are comparably effective for treating
supraventricular and ventricular arrhythmias.*® A
recent before-and-after study of 207 patients (1023
shocks) found no difference in shock success
between anterolateral versus anteroposterior pad
placement (82.1% versus 82.2%).° A second study
found increased rates of ROSC with anteroposterior
pad positioning compared to anterolateral pad posi-
tioning (odds ratio, 2.64; 95% Cl, 1.50-4.65) but no
difference in rates of survival to hospital discharge or
favorable neurological outcome.” Due to the poten-
tial for significant risk of bias, the writing group felt
that more research is required to confirm these find-
ings. A larger pad/paddle size (within the limits of
8-12 cm in diameter) lowers transthoracic imped-
ance. Self-adhesive pads have largely replaced defi-
brillation paddles in clinical practice.!’'2

2. A 2024 ILCOR scoping review identified 3 stud-
ies addressing the removal of clothing, comprising
1 peer-reviewed simulation study and 2 confer-
ence abstracts. The review concluded that there
was insufficient evidence to support the routine
removal of a bra, and it may be possible to place
pads directly on the skin by adjusting the bra’s
positioning rather than removing it. The single
peer-reviewed simulation study'® demonstrated a
swine model, published as a conference abstract,
and reported a 100% first-shock success rate

Figure 7. Electrode pad placement for defibrillation.
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even when self-adhering AED pads were applied
directly over the metal underwire of a bra.'* No
adverse events such as arcing, current redirec-
tion, or burning of the bra or the pig's skin were
observed in the study.

CPR Before Defibrillation in Adult Cardiac
Arrest

Recommendations for CPR Before Defibrillation in Adult Cardiac
Arrest

Recommendations

1. For adults in cardiac arrest, CPR is recommended
until a defibrillator or AED is applied.

2. In unmonitored adult cardiac arrest, it is reason-
able to provide a brief period of CPR while a defi-
brillator is being obtained and readied for use.

3. For adults in cardiac arrest, immediate defibrilla-
tion is reasonable for witnessed or monitored VF/
pulseless ventricular tachycardia when a defibrilla-
tor is already applied or immediately available.

Synopsis

Early defibrillation is essential for survival when sudden
cardiac arrest results from VF or pulseless ventricular
tachycardia (pVT). Defibrillation is most effective when
delivered promptly after the onset of VF/pVT, especially
if the time to shock is minimal.'® However, when VF/pVT
persists for a longer duration, the heart's energy reserves
may become depleted, reducing defibrillation effective-
ness unless preceded by a period of CPR to restore
these reserves before rhythm analysis. Minimizing the
interruption in CPR around the time of shock delivery, or
the perishock period, is also crucial to improving patient
outcomes.'® Defibrillation success refers to termination
of VF/pVT, although this may not result in a perfusing
rhythm.

Recommendation-Specific Supportive Text

1. High-quality CPR is the single most critical inter-
vention for a patient in cardiac arrest. Performing
CPR until a defibrillator or AED is available and
applied, and ensuring minimal interruptions to
chest compressions in the perishock period, is
associated with improved defibrillation success and
patient outcomes.'”"?* A study from the ARREST
(Amsterdam Resuscitation Studies) registry of
patients with witnessed out-of-hospital arrest and
initial rhythm of VF showed that first-shock defibril-
lation success rates were 93% when first shock
occurred within 6 minutes but decreased to 75% if
first shock was delayed to more than 16 minutes.
Every minute of delay to first shock was associ-
ated with a 6% decreased probability of survival to
discharge.?

2. When VF/pVT has been present for more than a
few minutes, myocardial reserves of oxygen and

Circulation. 2025;152(suppl 2):5448-S478. DOI: 10.1161/CIR.0000000000001369

Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

other energy substrates are rapidly depleted.?®
If replenished by a period of CPR before shock,
defibrillation success improves significantly.'”-2
Studies comparing short (approximately 30 sec-
onds) with prolonged (up to 3 minutes) periods
of CPR preceding the initial rhythm analysis show
no difference in defibrillation outcomes: therefore,
a brief period of CPR while the defibrillator is
readied for use may be sufficient in unmonitored
cardiac arrest?'"?® Even in monitored arrests, it
can take time to attach defibrillator pads, power
on the defibrillator, and charge the capacitor
before shock delivery, during which rescuers can
continue CPR.

3. Early defibrillation improves outcomes from cardiac
arrest?62 When VF is of short duration, myocardial
reserves of oxygen and other energy substrates
are likely to remain intact, and the rhythm is most
responsive to defibrillation.?>?° Thus, if the onset of
VF is monitored or witnessed while a defibrillator
is already applied, or there is immediate access
to a defibrillator, defibrillation can be performed
immediately.

REFERENCES

1. Grunau B, Humphries K, Stenstrom R, Pennington S, Scheuermeyer F,
van Diepen S, Awad E, Al Assil R, Kawano T, Brooks S, et al. Public access
defibrillators: gender-based inequities in access and application. Resuscita-
tion. 2020;150:17-22. doi: 10.1016/j.resuscitation.2020.02.024

2. Ishii M, Tsujita K, Seki T, Okada M, Kubota K, Matsushita K, Kaikita K,
Yonemoto N, Tahara VY, Ikeda T; Japanese Circulation Society with Resus-
citation Science Study (JCS-ReSS) Investigators. Sex- and age-based
disparities in public access defibrillation, bystander cardiopulmonary re-
suscitation, and neurological outcome in cardiac arrest. JAMA Netw Open.
2023,6:2321783. doi: 10.1001/jamanetworkopen.2023.21783

3. Perman SM, Shelton SK, Knoepke C, Rappaport K, Matlock DD, Adelgais
K, Havranek EP, Daugherty SL. Public perceptions on why women re-
ceive less bystander cardiopulmonary resuscitation than men in out-
of-hospital cardiac arrest.  Circulation. 2019;139:1060-1068. doi:
10.1161/CIRCULATIONAHA.118.037692

4. Boodhoo L, Mitchell AR, Bordoli G, Lloyd G, Patel N, Sulke N. DC cardio-
version of persistent atrial fibrillation: a comparison of two protocols. Int J
Cardiol. 2007;114:16-21. doi: 10.1016/]ijcard.2005.11.108

5. Brazdzionyte J, Babarskiene RM, Stanaitiene G. Anterior-posterior versus
anterior-lateral electrode position for biphasic cardioversion of atrial fibrilla-
tion. Medicina (Kaunas). 2006;42:994-998.

6. Chen CJ, Guo GB. External cardioversion in patients with persistent atrial fi-
brillation: a reappraisal of the effects of electrode pad position and transtho-
racic impedance on cardioversion success. Jpn Heart J. 2003;44:921-932,
doi: 10.1536/}hj.44.921

7. Krasteva V, Matveev M, Mudrov N, Prokopova R. Transthoracic imped-
ance study with large self-adhesive electrodes in two conventional
positions for defibrillation. Physiol Meas. 2006;27:1009-1022. doi:
10.1088/0967-3334/27/10/007

8. Stanaitiene G, Babarskiene RM. [Impact of electrical shock waveform and
paddle positions on efficacy of direct current cardioversion for atrial fibrilla-
tion]. Medicina (Kaunas). 2008;44:665—-672.

9. Steinberg MF, Olsen JA, Persse D, Souders CM, Wik L. Effica-
cy of defibrillator pads placement during ventricular arrhythmias,
a before and after analysis. Resuscitation. 2022;174:16—19. doi:
10.1016/j.resuscitation.2022.03.004

10. Lupton JR, Newgard CD, Dennis D, Nuttall J, Sahni R, Jui J, Neth MR,
Daya MR. Initial defibrillator pad position and outcomes for shockable
out-of-hospital cardiac arrest. JAMA Netw Open. 2024;7:€2431673. doi:
10.1001/jamanetworkopen.2024.31673

October 21,2025  S471



9202 ‘/ 1800100 uo Aq Bio'sfeuinofeye//:diy wouy papeojumoq

Kleinman et al

1.

20.

21.

22.

23.

24,

26.

26.

27.

28.

29.

S472  October 21, 2025

Connell PN, Ewy GA, Dahl CF, Ewy MD. Transthoracic impedance to defibril-
lator discharge. Effect of electrode size and electrode-chest wall interface.
J Electrocardiol. 1973;6:313-317. doi: 10.1016/s0022-0736(73)80053-6

. Kerber RE, Grayzel J, Hoyt R, Marcus M, Kennedy J. Transthoracic resis-

tance in human defibrillation. Influence of body weight, chest size, serial
shocks, paddle size and paddle contact pressure. Circulation. 1981,63:676—
682. doi: 10.1161/01.cir.63.3.676

. Kramer CE, Wilkins MS, Davies JM, Caird JK, Hallihan GM. Does the sex

of a simulated patient affect CPR? Resuscitation. 2015;86:82-87. doi:
10.1016/jresuscitation.2014.10.016

. Di Maio R, O'Hare P, Crawford P, Mcintyre A, McCanny P, Torney H, Adgey

J. Self-adehsive electrodes do not cause burning, arcing or reduced shock
efficacy when placed on metal items. Resuscitation. 2015;96(suppl 1):11.
doi: 10.1016/j.resuscitation.2016.09.026

. Lee SGW, Park JH, Ro YS, Hong KJ, Song KJ, Shin SD. Time to first de-

fibrillation and survival outcomes of out-of-hospital cardiac arrest with
refractory ventricular fibrillation. Am J Emerg Med. 2021;40:96—102. doi:
10.1016/}.2jem.2020.12.019

. Cheskes S, Schmicker RH, Christenson J, Salcido DD, Rea T, Powell J,

Edelson DP, Sell R, May S, Menegazzi JJ, et al; Resuscitation Outcomes
Consortium (ROC) Investigators. Perishock pause: an independent predic-
tor of survival from out-of-hospital shockable cardiac arrest. Circulation.
2011;124:58-66. doi: 10.1161/CIRCULATIONAHA.110.010736

. Eftestol T, Wik L, Sunde K, Steen PA. Effects of cardiopulmonary resus-

citation on predictors of ventricular fibrillation defibrillation success dur-
ing out-of-hospital cardiac arrest. Circulation. 2004;110:10-15. doi:
10.1161/01.CIR.0000133323.15565.75

. Holmberg M, Holmberg S, Herlitz J. Incidence, duration and survival of ven-

tricular fibrillation in out-of-hospital cardiac arrest patients in sweden. Re-
suscitation. 2000;44:7—17. doi: 10.1016/s0300-9572(99)00155-0

. Larsen MP, Eisenberg MS, Cummins RO, Hallstrom AP. Predicting surviv-

al from out-of-hospital cardiac arrest: a graphic model. Ann Emerg Med.
1993;22:1652-1658. doi: 10.1016/s0196-0644(05)81302-2

Swor RA, Jackson RE, Cynar M, Sadler E, Basse E, Boji B, Rivera-Rivera EJ,
Maher A, Grubb W, Jacobson R. Bystander CPR, ventricular fibrillation, and
survival in witnessed, unmonitored out-of-hospital cardiac arrest. Ann Emerg
Med. 1995;25:780~784. doi: 10.1016/50196-0644(95)70207-5

Baker PW, Conway J, Cotton C, Ashby DT, Smyth J, Woodman RJ, Grantham
H, Clinical I. Defibrillation or cardiopulmonary resuscitation first for patients
with out-of-hospital cardiac arrests found by paramedics to be in ventricu-
lar fibrillation? A randomised control trial. Resuscitation. 2008;79:424-431.
doi: 10.1016/].resuscitation.2008.07.017

Jacobs |G, Finn JC, Oxer HF, Jelinek GA. CPR before defibrillation in
out-of-hospital cardiac arrest: a randomized trial. Emerg Med Australas.
2005;17:39-45. doi: 10.1111/}.1742-6723.2005.00694.x

Stiell IG, Nichol G, Leroux BG, Rea TD, Ornato JP, Powell J, Christenson J,
Callaway CW, Kudenchuk PJ, Aufderheide TP, et al; ROC Investigators. Early
versus later rhythm analysis in patients with out-of-hospital cardiac arrest. N
Engl J Med. 2011,365:787-797. doi: 10.1056/NEJMoa1010076

Stieglis R, Verkaik BJ, Tan HL, Koster RW, van Schuppen H,
van der Werf C. Association between delay to first shock and successful
first-shock ventricular fibrillation termination in patients with witnessed
out-of-hospital cardiac arrest. Circulation. 2025;151:235-244. doi:
10.1161/CIRCULATIONAHA.124.069834

Kern KB, Garewal HS, Sanders AB, Janas W, Nelson J, Sloan D, Tacker WA,
Ewy GA. Depletion of myocardial adenosine triphosphate during prolonged
untreated ventricular fibrillation: effect on defibrillation success. Resuscita-
tion. 1990;20:221-229. doi: 10.1016/0300-9572(90)90005-y

Bircher NG, Chan PS, Xu Y; American Heart Association's Get With The
Guidelines—Resuscitation Investigators. Delays in cardiopulmonary resus-
citation, defibrillation, and epinephrine administration all decrease survival
in in-hospital cardiac arrest. Anesthesiology. 2019;130:414-422. doi:
10.1097/ALN.0000000000002563

Valenzuela TD, Roe DJ, Nichol G, Clark LL, Spaite DW, Hardman
RG. Outcomes of rapid defibrillation by security officers after car-
diac arrest in casinos. N Engl J Med 2000;343:1206-1219. doi:
10.1066/NEJM200010263431701

White RD, Asplin BR, Bugliosi TF, Hankins DG. High discharge sur-
vival rate after out-of-hospital ventricular fibrillation with rapid defibrilla-
tion by police and paramedics. Ann Emerg Med. 1996;28:480-485. doi:
10.1016/50196-0644(96)70109-9

Weisfeldt ML, Becker LB. Resuscitation after cardiac arrest: a
3-phase time-sensitive model. JAMA 2002;288:3035-3038. doi:
10.1001/jama.288.23.3035

Adult Basic Life Support: 2025 AHA Guidelines for CPR and ECC

ADULT FBAO
Relief of FBAO in Conscious Adult Patients

Recommendations for Relief of FBAO in Conscious Adult Patients

Recommendations

1. For adults with severe FBAO, repeated cycles
of 6 back blows (slaps) followed by 5 abdominal
thrusts should be performed until the object is ex-
pelled or the person becomes unresponsive.

2. Rescuers should activate the emergency response
system for adults with severe FBAO.

3. For adults with mild FBAO, the person should
be allowed to clear the airway by coughing while
being observed for signs of severe airway obstruc-
tion.

Synopsis

FBAO is a common medical emergency and one of
the leading causes of accidental death in the United
States, with over 5000 cases in 2021." Most adult
FBAO cases are due to food, while FBAOs in pediat-
rics are commonly caused by both food and nonfood
material. Cases of FBAO are often classified as mild or
severe depending on the degree of obstruction. Mild, or
partial, airway obstructions often present with cough-
ing and difficulty breathing. These cases can often be
relieved spontaneously with coughing, however, can
progress to complete airway obstructions. Severe, or
complete, airway obstructions present with weak or
absent coughing, inability to speak, changes in color
(cyanosis), and altered level of consciousness, which
can rapidly progress to unconsciousness, apnea, and
cardiac arrest if the foreign body is not removed. Lon-
ger airway obstruction time is associated with high
morbidity and mortality.? Prompt performance of appro-
priate interventions to relieve the FBAO by lay rescuers
has been associated with improved survival and favor-
able neurological outcome.® Additionally, activation of
emergency medical services is important to provide
additional techniques for FBAO removal and provide
transport to a hospital for further care, regardless of
removal of the foreign body.

Recommendation-Specific Supportive Text
1. There are no RCTs comparing the efficacy or
safety of different interventions for FBAO, and lim-
ited evidence about the most effective sequence
of FBAO interventions in both health care and
non—health care settings3* A cohort study® of
709 persons with FBAO showed back blows were
associated with improved rates of FBAO relief and
fewer injuries compared to abdominal thrusts. In
addition, case reports have described fatal injuries
from abdominal thrusts including aortic dissection
and gastric rupture.*®” The recommendation for
alternating sets of 5 back blows and 5 abdominal
thrusts is based on the value of consistency with
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existing infant and pediatric guidelines that use
this approach.®?

2. Previous observational studies have demonstrated
that patients with FBAO commonly require multiple
interventions before the foreign body is success-
fully removed. Severe FBAO cases often require
intervention by prehospital care personnel or eval-
uation and treatment at a hospital.*® Thus, promptly
activating the emergency medical response system
is essential for severe FBAO.

3. Coughing can produce high airway pressures,'®"!
making it effective in clearing partial obstruc-
tions. Mild FBAO can quickly progress; there-
fore, monitoring for signs of severe obstruction
is crucial.

Relief of FBAO in Unconscious Adult Patients

Recommendations for Relief of FBAO in Unconscious Adult Patients

LOE Recommendations

1. If adults with severe FBAO become unresponsive,
rescuers should start CPR, beginning with chest
compressions, and activate the emergency re-
sponse system if no one has done so.

C-LD

2. For adults with FBAO receiving CPR, rescuers
C-EO should remove any visible foreign body when
opening the airway to provide breaths.

3. Blind finger sweeps should not be performed for

G adults with FBAO.

Synopsis

When a severe airway obstruction leads to unconscious-
ness, back blows (slaps) and abdominal thrusts become
impractical, and cardiac arrest is imminent. Chest com-
pressions can provide sufficient airway pressure to expel
a foreign body.'213

Recommendation-Specific Supportive Text

1. Once a patient is unconscious, observational
data support immediate provision of CPR start-
ing with chest compressions, which is associated
with favorable neurological outcome, regardless of
whether or not the patient has a pulse.'* As previ-
ously noted, there is low risk of injury from perfor-
mance of chest compressions for patients who are
not in cardiac arrest®

2. Removal of a visible foreign body will help to
avoid reobstruction that could occur with ventila-
tions. There is, however, no evidence that provid-
ing ventilations in the presence of a foreign body
will make the obstruction worse, and theoretically
could alleviate a complete obstruction by forcing
the obstruction into a mainstem bronchi.

3. Observational data suggest that when a foreign
body is not visible, the risk associated with perform-
ing a “blind” finger sweep and worsening an airway
obstruction outweighs any potential benefit.*

Circulation. 2025;152(suppl 2):5448-S478. DOI: 10.1161/CIR.0000000000001369
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Relief of FBAO in Special Circumstances

Recommendations for Relief of FBAO in Special Circumstances

LOE Recommendations

1. If the rescuer is unable to encircle the person’s
abdomen, repeated cycles of 5 back blows (slaps)
C-EO followed by 5 chest thrusts should be used for
adults with severe FBAO until the object is ex-
pelled or the person becomes unresponsive.

2. For adults in the late stages of pregnancy with
severe FBAO, repeated cycles of 5 back blows
C-EO (slaps) followed by 5 chest thrusts should be used
until the object is expelled or the person becomes

unresponsive.

3. Effectiveness and safety of suction-based airway
clearance devices have not been established in
adults with FBAO. There is insufficient evidence to
make a recommendation.

Synopsis

There are several special circumstances in which effec-
tive abdominal thrusts are either impossible to perform or
inappropriate (eg, when rescuers cannot encircle the pa-
tient's abdomen, the patient is in a wheelchair, the patient
is in the late stages of pregnancy). Evidence on FBAO
management for these situations is limited.

Recommendation-Specific Supportive Text

1 and 2. There are no high-quality data to support rec-
ommendations about FBAO in special circum-
stances, such as when rescuers cannot encircle
the patient's abdomen or the patient is in late-
stage pregnancy. It may be impractical for res-
cuers to provide abdominal thrusts in these
situations. Chest thrusts can be used in these
situations to provide sufficient pressure to expel
the foreign body.

3. Several observational studies'®'® describe the use
of portable nonpowered suction devices. However,
there is a lack of evidence suggesting the supe-
riority of these devices compared with standard
techniques such as back blows or abdominal
thrusts, or data establishing safety of the devices.
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CARDIAC ARREST IN ADULT PATIENTS
WITH OBESITY

Recommendations for Cardiac Arrest in Adult Patients With Obesity

LOE Recommendations

1. CPR for adults with obesity who are in cardiac
C-LD arrest should be provided by using the same tech-
niques as for the nonobese patient.

2. In adults with obesity who are in cardiac arrest, it
is reasonable for rescuers to consider the impact
of moving the patient to a firm surface on delays in
initiation of chest compressions.

2a C-LD

3. It may be reasonable for rescuers to increase the
force of compressions to achieve adequate depth
for adult patients with obesity who are in cardiac
arrest.

2b C-EO

4. For adults with obesity, the use of a partial back-
board (or “CPR board") during IHCA does not
provide benefit over performing chest compres-
sions on a hospital mattress.
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Synopsis

Obesity affects more than 40% of adults in the United
States and is a significant risk factor for sudden cardiac
arrest. In an observational study of cardiac arrest survi-
vors with significant coronary artery disease, obesity was
associated with high risk of mortality and unfavorable
neurological recovery.! Cardiac arrest management, in-
cluding performing effective chest compressions, can be
difficult in patients with obesity due to increased chest
wall thickness, requiring greater force to achieve the rec-
ommended depth.? The physical demands of performing
CPR on an adult patient with obesity can lead to faster
rescuer fatigue, highlighting the need for close monitor-
ing to switch rescuers.

Recommendation-Specific Supportive Text

1. A 2024 ILCOR scoping review included 34 obser-
vational studies evaluating cardiac arrest in adult
patients with obesity and found no evidence to sup-
port changes from standard CPR. One challenge to
this review was that the reported patient outcomes,
such as neurological outcomes, survival to hospi-
tal discharge, long-term survival, and ROSC, varied
and were inconsistently measured across studies.®
There were no differences between patients with
obesity and patients without obesity in terms of
shock success,* percentage of shocks delivered in
less than 2 minutes,®® or VF/pVT termination.®

2. Firm surfaces improve the likelihood of adequate
chest compressions. Use of bed manufacturer
“CPR mode” in-hospital or a firm mattress can
improve chest compression depth.2” During OHCA
in which an adult patient with obesity is found in a
bed, the time required to move the patient must be
carefully considered to avoid delays in chest com-
pression initiation.

3. Rescuers may need to increase force of compres-
sions to achieve adequate depth of compressions
when compressions are performed on inflated
mattresses or for adults with obesity.?

4. Use of a partial backboard (or “CPR board”) in
obese manikins does not improve likelihood of
achieving adequate chest compressions compared
with the hospital mattress alone.® As rapid initiation
of high-quality CPR improves outcomes from car-
diac arrest, initiation of chest compressions for the
patient with obesity while on the hospital mattress
can help to minimize delays to CPR initiation.
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ALTERNATIVE TECHNIQUES FOR CPR IN
ADULT CARDIAC ARREST

Recommendations for Alternative Techniques for CPR in Adult Cardiac
Arrest

COR LOE Recommendations

1. In adult cardiac arrest, the use of mechanical CPR
devices may be considered in specific settings
where the delivery of high-quality manual com-
pressions may be challenging or dangerous for
the health care professional, as long as rescuers
strictly limit interruptions in CPR during deploy-
ment and removal of the device.

2b C-LD

2. For single rescuers, performing compressions
from “over-the-head” of the patient may be consid-
ered in adult cardiac arrest.

2b C-LD

3. The effectiveness of heel/foot compressions is not
well established in adult cardiac arrest.

3: No 4. The routine use of mechanical CPR devices is not
Benefit recommended in adult cardiac arrest.

2b C-LD

Synopsis

Alternatives to conventional CPR include mechanical
CPR or alternative rescuer positions for use in special cir-
cumstances. Mechanical CPR can be divided into 2 types:
a load-distributing compression band that compresses
the thorax circumferentially or a pneumatic piston device
that anteriorly to posteriorly compresses the chest. Use of
these devices or techniques requires specialized equip-
ment and additional training to minimize interruptions in
CPR. Special circumstances such as during patient trans-
port, search and rescue, or resuscitation in a confined
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space may support alternative methods of CPR where the
rescuer is not lateral to the patient. One alternative posi-
tion has been termed over-the-head compressions, where
the rescuer kneels with the patient's head between their
knees and reaches down toward the sternum to perform
chest compressions, with or without ventilations. Another
novel alternative method includes a rescuer performing
chest compressions by using their heel or foot. These al-
ternative CPR methods are considerations when patients
are in unusual locations or when resuscitation must take
place under special circumstances.

Recommendation-Specific Supportive Text

1. Individual emergency medical response agencies
must weigh the potential benefits of mechanical
CPR devices to logistical factors such as transport
times, safety of crew, and number of personnel
available for chest compressions against potential
drawbacks such as interruptions in chest compres-
sions related to application. Examples of scenarios
for consideration of mechanical CPR use include
the potential to improve CPR quality during patient
transport, logistical constraints that may be imprac-
tical to perform manual CPR or may impact rescuer
safety, prolonged resuscitations with limitations in
the number of individuals for manual CPR, or a sig-
nificant risk of infectious disease transmission.

2. Single rescuers may perform effective chest com-
pressions by compressing the chest from above
the shoulders of the patient, known as over-the-
head CPR. In this scenario, rescuers are positioned
such that they are kneeling with the patient's head
between their knees and reaching down toward the
sternum to perform chest compressions with or with-
out ventilations. Multiple small- to moderate-sized
manikin RCTs have shown no difference between
chest compression quality including depth and recoil
in over-the-head CPR compared to lateral CPR,'-®
while several studies found improved chest com-
pression quality®® Ventilation rates were improved
in some of the over-the-head CPR studies while
others showed no difference in ventilation quality
or increased tidal volume delivery*5” Many of these
studies were designed for consideration in special
circumstances such as avalanche victims or in con-
fined spaces such as on the back of a moving boat?*
Multiple studies showed that standard dual-rescuer
CPR, in which 1 rescuer performed ventilations at
the head of the patient and the second rescuer
performed CPR lateral to the patient, had improved
chest compression quality compared to a single res-
cuer performing over-the-head chest compressions.”

3. Limited observational studies showed improved
duration of chest compression cycles and no
difference in chest compression depth when
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compressions are delivered by using the foot or
heel in comparison to conventional Hands-Only
CPR2 One simulation-based randomized trial
showed decreased chest compression quality
when rescuers performed compressions by using
their heel versus conventional CPR.'"" As data are
significantly limited and show conflicting results,
recommendations for or against the use of this
technique cannot be provided.

Several large RCTs demonstrated no improvementin
survival with the use of mechanical CPR devices.'>"'6
This is further supported by a recent ILCOR sys-
tematic review.'” The Prehospital Randomised
Assessment of a Mechanical Compression Device in
Out-of-Hospital Cardiac Arrest (PARAMEDIC) trial
found no survival benefit at 30 days''® and worse
neurological outcome at 30 days, 3 months, and 12
months with the use of mechanical devices.'®'92°
However, neurological outcomes at 3 months and
12 months were significantly limited by loss to
follow-up in greater than 40% of patients.® A sec-
ondary analysis of the primary study population in
the AutoPulse Assisted Prehospital International
Resuscitation (ASPIRE) trial found decreased
4-hour survival with mechanical CPR, possibly asso-
ciated with a delayed time to first shock, and the
study was terminated due to potential harm in the
mechanical group.'? Two small observational studies
showed increased rib fractures and sternal fractures
with mechanical CPR use.?'?? However, this finding
has not been replicated in the published RCTs.'3"920
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