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ABSTRACT: Codeveloped by the American Heart Association and the American Red Cross, these guidelines represent the
first comprehensive update of first aid treatment recommendations since 2010. Incorporating the results of structured
evidence reviews from the International Liaison Committee on Resuscitation, these guidelines cover first aid treatment for
critical and common medical, traumatic, environmental, and toxicological conditions. This update emphasizes the continuous
evolution of evidence evaluation and the necessity of adapting educational strategies to local needs and diverse community
demographics. Existing guidelines remain relevant unless specifically updated in this publication. Key topics that are new, are
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TOP 10 TAKE-HOME MESSAGES FOR
FIRST AID

1.

General care and safety: The first aid provider
should provide care within their skill and knowl-
edge set, seeking further medical care as needed,
and be mindful of their own safety.

First aid for bleeding: When faced with life-
threatening bleeding, the first aid provider should
apply direct pressure followed by application of a
tourniquet or wound packing if the location of the
wound is amenable.

First aid for chest pain: In adults with acute chest
pain, it is recommended that emergency medical
services be activated to initiate transport to the
closest emergency department. While awaiting
the arrival of emergency medical services, first aid
providers may encourage alert adults experienc-
ing nontraumatic chest pain to chew and swallow
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aspirin (162-325 mg) unless the person expe-
riencing pain has a known aspirin allergy or has
been advised by a health care professional not to
take aspirin.

. First aid for stroke: The use of a stroke recog-

nition scale such as Face, Arms, Speech, Time
is recommended to aid in the recognition of
acute stroke in adults and may also be used as
an adjunct in pediatrics, although it is not vali-
dated in that setting and should not solely be
used to identify the broad presentation of stroke
in children.

First aid for opioid overdose: A first aid provider
who encounters a person with suspected opioid
overdose who is unresponsive and not breathing
normally should activate the emergency response
system, provide high-quality cardiopulmonary
resuscitation (compressions plus ventilation), and
administer naloxone.
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Nonstandard Abbreviations and Acronyms

AHA American Heart Association

COR Class of Recommendation

CPR cardiopulmonary resuscitation

ED emergency department

EMS emergency medical services

FAST Face, Arm, Speech, Time

ILCOR International Liaison Committee on
Resuscitation

LOE Level of Evidence

NSAID nonsteroidal anti-inflammatory drug

PCM physical counterpressure maneuver

PPE personal protective equipment

RCT randomized controlled trial

6. Assistance with administration of prescribed
medications: The first aid provider should help a
person self-administer prescribed lifesaving med-
ications as needed such as inhaled bronchodila-
tors for asthma and intramuscular epinephrine for
anaphylaxis.

7. First aid for open chest wounds: In the first aid
setting, it is reasonable to leave an open chest
wound exposed to ambient air; to place a clean,
nonocclusive, dry dressing such as gauze or a
clean piece of cloth; or to place a specialized
dressing such as a vented chest seal.

8. First aid for tick bites: First aid providers should
remove an attached tick as soon as possible by
grasping the head of the tick as close to the skin
as possible with tweezers or a commercial tick
removal device and pulling upward with steady,
even pressure.

9. First aid for seizure: First aid providers should
activate emergency medical services for first-time
seizures; seizures lasting >b minutes; multiple sei-
zures without return to normal; seizures in water;
seizures with injuries, breathing difficulty, or chok-
ing; seizures in infants <6 months of age; and sei-
zures in pregnant individuals or if the person does
not return to baseline mental status within 5to 10
minutes after seizure activity stops.

10. Oxygen and pulse oximetry use in first aid: It is
reasonable for first aid providers to use pulse
oximetry results as part of a complete assessment
of an ill or injured person and in consideration of
the many limitations of pulse oximeters. First aid
providers should be aware of the potential harms
of administration of supplemental oxygen in indi-
viduals with known chronic obstructive pulmonary
disease and should not provide oxygen over an
oxygen saturation of 92%.
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INTRODUCTION

Although battlefield first aid training has been docu-
mented for centuries, the concept of training members
of the lay public is more recent.” In 1878, 2 British army
officers, Surgeon-Major Peter Shepherd and Colonel
Francis Duncan, established the concept of teaching
first aid skills to civilians by using a comprehensive first
aid curriculum.? In the United States, organized training
in first aid started in 1903, when Clara Barton, presi-
dent of the American Red Cross (Red Cross), formed
a committee to establish instruction in first aid among
industrial workers." In 1911, Red Cross first aid train-
ing was expanded to include home nursing and first aid
instruction taught by physicians.® The first Red Cross
textbook on first aid for the general public was pub-
lished in 1913.4

Working in partnership with the International Liaison
Committee on Resuscitation (ILCOR), the American
Heart Association (AHA) and the Red Cross regularly
provide evidence-based treatment recommendations for
first aid topics. The last comprehensive review of AHA/
Red Cross first aid recommendations was published in
2010,2with updates focused on specific topics published
in 2015," 2019° and 2020.° The recommendations
in this document are derived from that work, evidence
evaluations from the ILCOR First Aid Task Force,” " and
structured evidence evaluations performed by the writ-

ing group.

Scope of the Guidelines

First aid is defined as “helping behaviors and initial care
provided for an acute illness or injury."" First aid can be
provided by anyone, including the ill or injured person
(self-care), nearby individuals, and trained rescuers with
a duty to respond (eg, lifeguards). The scope of first aid
provided is based on the first aid provider's level of train-
ing, available equipment and resources, overall scenario,
and need. First aid competencies include, at any level of
training, the following:

* Recognizing, assessing, and prioritizing the need for

first aid;

* Providing care by using appropriate knowledge,

skills, and behaviors; and

* Recognizing limitations and seeking additional care

when needed.’

These guidelines are intended to apply to common
residential, workplace, and recreational settings. In gen-
eral, first aid care begins when the first aid provider
begins to assess and assist the ill or injured person
and continues until the condition no longer requires
urgent intervention, emergency medical services (EMS)
professionals arrive, or the person arrives at definitive
health care (eg, a hospital, urgent care facility, or doc-
tor's office).
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Organization of the Writing Group

The writing group included a diverse group of experts
with backgrounds in critical care nursing, emergency
medicine, pediatrics, pediatric emergency medicine, criti-
cal care, medical toxicology, pharmacology, critical care,
trauma, EMS, wilderness medicine, education, research,
and nursing. Group members were appointed by the
AHA Emergency Cardiovascular Care Science Subcom-
mittee and the Red Cross Scientific Advisory Council,
and evidence reviews and knowledge syntheses were
reviewed and approved by the AHA Emergency Cardio-
vascular Care Science Subcommittee and the Red Cross
Scientific Advisory Council.

The AHA and the Red Cross have rigorous conflict-
of-interest policies and procedures to minimize the risk
of bias or improper influence during the development
of guidelines. Before appointment, writing group mem-
bers disclosed all relevant commercial relationships and
other potential (including intellectual) conflicts. These
procedures are described more fully in “Part 2: Evidence
Evaluation and Guidelines Development” in the “2020
American Heart Association Guidelines for Cardiopul-
monary Resuscitation and Emergency Cardiovascular
Care."'? The Writing Group Disclosure Table in this docu-
ment lists the writing group members’ relevant relation-
ships with industry.

METHODOLOGY AND
EVIDENCE REVIEW

The writing group members first created and ap-
proved a list of first aid topics, drawing on the scope
of prior guidelines and new topics that have gained
prominence since the 2015 publication. A popula-
tion, intervention, comparison, and outcome question
was created for each topic. Guided by the chairs and
with assistance from a professional medical librarian
as needed, the writing group performed a structured
evidence evaluation for each topic, which was inter-
nally peer reviewed. These searches were executed in
Medline and the Excerpta Medica Database (Embase)
using the Ovid search interface and the Cochrane Cen-
tral Register of Controlled Trials. ILCOR evidence re-
views published since 2015 were reviewed, and the
dates of updated searches were harmonized with these
reviews to avoid search overlap. Search results were
not limited by language or year as long as an English
language abstract was available. Final searches were
executed in February through December 2023. Struc-
tured searches were supplemented by bibliography re-
view and ad hoc searches when needed. Search results
were imported into Covidence (Covidence systematic
review software, Veritas Health Innovation, Melbourne,
Australia; https://covidence.org). At least 2 writing
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group members performed dual screening of the titles
and abstracts of all articles identified from each search
and identified articles for full-text review. Screening
conflicts were resolved between the 2 writing group
members and writing group leadership before full-text
review. Two writing group members reviewed the full
text of all selected articles and applied the information
contained to develop treatment recommendations ap-
propriate for each clinical question.

The opioid overdose first aid recommendations are
based on guidelines provided by the AHA in 2020,"3"
which were reaffirmed with additional evidence in 2023,'®
adapted for the first aid provider and setting.

Each draft recommendation was created by a group
of 2 writing group members and then reviewed and
refined by all writing group members during regular
virtual meetings and 2 in-person meetings. Completed
draft recommendations were reviewed by organiza-
tional leaders in the AHA and the Red Cross, with rec-
ommendations incorporated as draft revisions. Final
draft recommendations were then externally peer
reviewed.

Class of Recommendation and Level of
Evidence

Each recommendation was assigned a Class of Recom-
mendation (COR) based on the strength and consis-
tency of the evidence, alternative treatment options, and
impact on patients and society (Table 1). Recommen-
dation wording flows in a structured manner based on
the COR determination. The Level of Evidence (LOE) is
based on the quality, quantity, relevance, and consistency
of the available evidence. For each recommendation, the
writing group discussed and approved specific recom-
mendation wording and the COR and LOE assignments.
In determining the COR, the writing group considered
the LOE and other factors, including systems issues,
economic factors, and ethical factors such as equity, ac-
ceptability, feasibility, and risk of harm. These evidence-
review methods, including specific criteria used to
determine COR and LOE, are described more fully in
“Part 2: Evidence Evaluation and Guidelines Develop-
ment” of the 2020 guidelines.” The writing group mem-
bers had final authority over and formally approved these
recommendations.

Unfortunately, despite improvements in the design and
funding support for emergency care research, the overall
certainty of the evidence base for first aid science is low.
None of the 179 recommendations in these guidelines
are supported by Level A evidence (high-quality evidence
from >1 randomized controlled trial [RCT] or =1 RCTs
corroborated by high-quality registry studies). Thirteen
recommendations are supported by Level B randomized
evidence (moderate evidence from >1 RCTs) and 23 by
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Table 1. Applying COR and LOE to Clinical Strategies, Interventions, Treatments, or Diagnostic Testing in Patient Care*

(Updated May 2019)

CLASS (STRENGTH) OF RECOMMENDATION

CLASS 2a (MODERATE) Benefit >> Risk

Suggested phrases for writing recommendations:
o |s reasonable
e (Can be useful/effective/beneficial
o Comparative-Effectiveness Phrasest:
— Treatment/strategy A is probably recommended/indicated in
preference to treatment B
— Itis reasonable to choose treatment A over treatment B

LEVEL (QUALITY) OF EVIDENCE+

LEVEL C-LD (Limited Data)

¢ Randomized or nonrandomized observational or registry studies with
limitations of design or execution

o Meta-analyses of such studies

e Physiological or mechanistic studies in human subjects

LEVEL C-EO (Expert Opinion)

o Consensus of expert opinion based on clinical experience

COR and LOE are determined independently (any COR may be paired with any LOE).

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 consensus 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).

-4

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.

-+

The method of assessing quality is evolving, including the application of stan-
dardized, widely-used, and preferably validated evidence grading tools; and for
systematic reviews, the incorporation of an Evidence Review Committee.

COR indicates Class of Recommendation; EQ, expert opinion; LD, limited data; LOE, Level
of Evidence; NR, nonrandomized; R, randomized; and RCT, randomized controlled trial.

Level B nonrandomized evidence. The majority of rec-
ommendations are based on Level C evidence, including
those based on limited data (65 recommendations) and
expert opinion (78 recommendations). Accordingly, the
strength of recommendations is weaker than optimal:
82 recommendations are Class 1 (strong) recommenda-
tions; many of these are about calling for help. Forty-five
Class 2a (moderate) recommendations and 31 Class 2b
(weak) recommendations are included in these guide-
lines. In addition, 8 recommendations are designated
Class 3: No Benefit, and 13 recommendations are Class
3: Harm. Clinical trials, thoughtfully designed intervention
studies with real-world applicability, and well-controlled

eb22 December 10, 2024

observational studies in first aid science are clearly
needed.

Guideline Structure

These guidelines are organized into modular knowledge
chunks, grouped into discrete modules of information on
specific topics or management issues.’® Each modular
knowledge chunk includes a table of recommendations
that uses standard AHA nomenclature of COR and LOE.
A brief introduction is provided to put the recommenda-
tions into context with important background information
and overarching management or treatment concepts.

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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Recommendation-specific supportive text clarifies the
rationale and key study data supporting the recommen-
dations. When appropriate, flow diagrams or additional
tables are included. Hyperlinked references facilitate
quick access and review.

Document Review and Approval

These guidelines were submitted for blinded peer review
to subject-matter experts nominated by the AHA and the
Red Cross. Before appointment, all peer reviewers were
required to disclose relationships with industry and any
other conflicts of interest, and all disclosures were re-
viewed by AHA journal staff. Peer reviewer feedback was
provided for guidelines in draft format and again in final
format. All guidelines were reviewed and approved for
publication by the AHA Emergency Cardiovascular Care
Science Advisory Committee, the Red Cross Scientific
Advisory Council, the AHA Scientific Advisory and Coor-
dinating Committee, and the AHA Executive Committee.
Comprehensive disclosure information for peer review-
ers is listed in the Reviewer Disclosure Table.

These recommendations supersede the last full set of
AHA/Red Cross first aid guidelines, published in 2015,
and recommendations in the 2019 and 2020 focused
updates.
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MAJOR CONCEPTS
Overview

First aid scenarios vary widely, from minor illness and in-
juries to immediately life-threatening conditions such as
heart attack, stroke, major trauma, or overdose. People
may require first aid care for a few minutes or many hours,
and not all scenes are safe. First aid providers vary in age,
physical ability, level of acquired and retained skill, and
willingness and ability to act. No single set of guidelines
can encompass all scenarios. The philosophical principles
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of beneficence, nonmaleficence, and autonomy are
applicable: The first aid provider should assist the ill or
injured person as much as possible, avoid causing harm,
and respect the right of a person who is alert and ca-
pable of decision-making to accept or refuse care.

First aid recommendations do not include actions that
legally can be performed only by a health care profes-
sional or those actions that require specialized training
or equipment. In some cases, a first aid provider may
have specialized training and a duty to respond; com-
mon examples include lifeguards and members of indus-
trial emergency response teams. Local and institutional
protocols and the tenets of advanced training supersede
general first aid recommendations.

These guidelines assume that a first aid provider has
access to common household items and nonprescrip-
tion medications but does not have access to specialized
medical equipment or monitoring tools. In addition, they
are assumed to apply to settings where access to EMS
and higher levels of medical care are readily available.
Recommendations may need to be altered or amended
in rural, wilderness, and other low-resource settings.

General Approach

The first aid provider can improve and empower their
response through training and preparation, including main-
taining a first aid kit and preparing for setting and activity-
related responses such as in the home, at the beach, or
while backcountry skiing. The Red Cross’ recommended
first aid kit content list is detailed in Tables 2 and 3. The
first step in the first aid response is to assess the scene
for hazards and threats and to take actions to protect
oneself, such as using personal protective equipment
(PPE). There can be ambiguity in emergencies, and it can
be difficult to determine whether help is needed. Decid-
ing to act is the most important first step in the provision
of first aid.

The person who may be ill or injured should be
assessed with the standard systematic approach taught
in a first aid course. First aid providers should assess
the ill or injured person by checking for responsive-
ness, breathing, and potential injuries. Any abnormalities
in responsiveness or breathing and any major injuries
should be viewed as an emergency and should prompt
activation of EMS.

Signs of a first aid emergency requiring professional
assistance include (but are not limited to) the following:

* Unresponsiveness or new confusion

* Breathing that is absent, abnormal sounding, too

fast, or too slow

+ Severe or life-threatening bleeding

* Persistent vomiting or diarrhea

 Pallor, weakness, lethargy, diaphoresis, weak or

absent peripheral pulses

+ Evidence of allergic reaction such as hives, facial

swelling, difficulty breathing, or vomiting
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Table 2. Minimum Contents for American Red Cross First
Aid Kit

Item* Quantityt Minimum size

Medical examination gloves 2 pairs

3 each (4 each 1x3in
[16 total]) 34x3 in
Large fingertip
Knuckle

Adhesive bandage

Adhesive tape 1 3/8 inx2.5 yd

Topical wound gel or ointment | 10 1/57 0z (0.5 g)

(topical antibiotic) application
Alcohol-based hand sanitizer 10 1/32 oz
Eye/skin wash, saline solution | 1 10z

First aid guidebook 1 NA

Supplies to secure dressing, 4
roller bandage

2,3, 0or 4 inx4 yd

Utility shears/scissors 1 7 in

Splint (compact, moldable 1 4.0x24 in
splitting device with securing
mechanism; eg, roller
bandage, elastic bandage,

triangular bandage, tape)

Supplies to control bleeding, 8 4x4in

sterile pad

Tourniquet, manufactured, 1 NA

windless

Triangular bandages 2 40x40x56 in
Plastic bag, application of 2 1 gtor1gal (4x5in)
ice, storage of amputations

or waste

(or instant cold pack)

Aspirin 81 mgx4 or Low-dose tablet or
325 mgx1 adult aspirin, chewable

Oral glucose tablet 1 tablet 20g

Splinter forceps/tweezers 1 NA

Quantities and sizes in red differ from American Red Cross Advisory Coun-
cil recommendations but are needed if the kit is to meet current American Na-
tional Standards Institute compliance. ltems in red are new additions based on
the American National Standards Institute standards for Class A first aid kits or
language tidying to maintain consistency with the institute’'s 2021 standards. NA
indicates not applicable.

*All items should be latex free.

tBecause of the high probability of specific injuries and illnesses based on
occupational data, first aid kits should be provided for a single individual.

* Loss of vision, hearing, speech, movement, or
balance
+ Severe pain, including chest and abdominal pain
* Unusual behavior, especially actions that may cause
harm (eg, walking into traffic)
* Bites and stings from venomous snakes, scorpions,
spiders, and certain insects
* Exposure to toxins and poisons
* Broken and dislocated limbs and joints
Whenever possible, first aid providers should approach
from the direction that the person who needs help is facing,
so as not to surprise or startle them and cause unneces-
sary movement. First aid providers should always begin by
introducing themselves and their intention and obtaining

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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Table 3. Optional Items for American Red Cross First Aid Kit

Item* Quantity Minimum size
Breathing barrier, latex-free 1 NA
face shield
Foil blanket 1 52x84 in
Antiseptic 10 1/57 0z (0.5 g)
Trauma pad 2 5x9in
Topical antibiotic application | 10 1/67 0z (0.5 g)
Eye covering with means of | 1 (2) 2x9 sq in
attachment
Burn dressing (gel soaked) 1 4x4 in
Burn treatment 10 1/32 0z (0.9 g)
Hemostatic agent 1 NA
Epinephrine autoinjector Minimum 1, NA
recommended 2
doses
Hanks Balanced Salt Solution | 1 1floz

The table lists optional items to be considered for a first aid kit. Red type indi-
cates the optional items that will allow the kit to meet the 2021 recommendations
for an American National Standards Institute Class A first aid kit. NA indicates
not applicable.

*All items should be latex free.

the consent of the person or their parent or guardian. If
the person is unresponsive or the parent or guardian of
a minor is not present, consent to treatment is implied. A
calm voice and approach can reduce the person’s fear and
anxiety. This also allows the first aid provider to determine
whether the person is awake and responsive to voice and
verbal commands. If the ill or injured person can talk or cry
normally, it may be assumed that their airway is open and
their breathing is adequate. The first aid provider should
communicate with the ill or injured person, explaining
what they are doing to help and acting with respect and
empathy. Many people with underlying health conditions
will wear medical alert jewelry (typically a bracelet or pen-
dant). The first aid provider should quickly look for this to
help guide initial evaluation and treatment.

In many cases, an ill or injured person with a normal
alertness and responsiveness may be left in the position
in which they are most comfortable (usually the position in
which they are found) unless there is a need to move them
to a different location or position for safety reasons or to
facilitate treatment. First aid providers may assess an ill or
injured person by asking them questions to determine their
mental status or medical history or by more closely examin-
ing part of their body (after obtaining consent). The first aid
provider should activate EMS as soon as they determine
that help is needed. Emergency telecommunicators (911
dispatchers or 911 call takers) can be a valuable source
of help in directing first aid actions. If first aid provider is
using a mobile phone, they should provide care to the ill or
injured person while talking to the emergency dispatcher
by activating the phone’s speaker function.

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281

2024 AHA and Red Cross Guidelines for First Aid

Not having first aid equipment is not a barrier to pro-
viding first aid. First aid providers may use whatever
resources are available to them, and improvised equip-
ment such as dressings and splints may be found among
common items. Moreover, the simple act of attending to
a frightened person is a compassionate act of first aid in
and of itself,

Calling for Help

A crucial early step of first aid intervention is to recog-
nize when help is needed and how to get it. First aid
providers should know how to activate an on-site emer-
gency response plan, how and when to access the EMS
system, and how to contact the regional poison center
(Table 4).

Providing care for someone who is ill or injured
should not delay calling for more advanced care if it
is needed. However, if the first aid provider is alone
with an injured or ill person and there are imminent
threats to life involving the ABCs (airway, breathing,
circulation), it may be necessary to perform lifesaving
emergency interventions such as opening the airway or
controlling life-threatening hemorrhage before leaving
the person to activate the emergency response system.

Hand Hygiene and PPE

Proper hand hygiene prevents the spread of infections to
the first aid provider and the ill or injured person. Hands
should be cleaned with soap and water before and after
first aid is provided and after contact with bodily fluids
and surfaces around the person and handling medical
equipment. An alcohol-based hand sanitizer may be used
if soap and water are unavailable and the hands are not
visibly soiled. If using soap and water, the first aid provid-
er should wash hands for at least 20 seconds, scrubbing
all surfaces of the fingers, hands, and wrists. Alcohol-
based sanitizers should contain at least 60% ethanol or
isopropyl alcohol and should be rubbed over all surfaces
of the fingers, hands, and wrists until the sanitizer has
dried, #30 seconds.

Provider Safety

First aid should not be delayed or deferred because of
concerns about disease transmission. However, the use

Table 4. Universal Emergency Telephone Numbers in the
United States and Canada

Location EMS Poison center

United States 911 1-800-222-1222

Canada 911 1-844-764-7669
(1-844-POISON-X)

EMS indicates emergency medical services.
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of PPE may help protect the first aid provider, the ill
or injured person, and any bystanders. PPE minimizes
exposure to hazards that cause injuries or illnesses
and includes items such as gloves, masks, eye shields,
gowns, and aprons. Education on and demonstration
of how to perform hand hygiene and to safely put on,
take off, and dispose of PPE are integral parts of risk
reduction and should be included in all first aid educa-
tion programs.

Special Populations

Providing first aid requires special consideration of the
unique cultures, experiences, and characteristics of peo-
ple and communities. Special consideration may be ben-
eficial for the following groups.

Various Age Groups

Neonates (<30 days of age) and infants (between 30
days and 1 year of age): Care must be gentle and
specialized, with attention to the fragility of their small
size. Techniques such as infant cardiopulmonary re-
suscitation (CPR) require specific knowledge and
handling.

Children (1 year of age—beginning of puberty): Com-
munication might be challenging; attempt to calm them
and possibly engage their caregiver. Age-appropriate
techniques and equipment are essential. Beginning of
puberty is defined by appearance of breast buds in girls
and axillary hair in boys.

Adolescents: Consider their privacy and emotional
concerns, and be sensitive to their potential fear or
embarrassment.

Adults: Approach with standard procedures, adjusting
for any preexisting conditions or other special needs.

Older people: Be aware of possible preexisting medi-
cal conditions, medications, or frailty. Ensure comfort, and
take extra time if needed to communicate effectively.

Gender Identity
Respectful language: Use the person’s preferred pro-
nouns and name if known.

Consider privacy and sensitivities: Recognize and
respect potential sensitivities related to the person’s
gender identity, especially if their clothing needs to be
removed for treatment.

Different Cultures, Religions, and Languages
Cultural sensitivity: Recognize that cultural beliefs and
practices may influence how a person reacts to illness
or injury.

Religious considerations: Respect religious restric-
tions or requirements such as modesty, and seek guid-
ance from family or community members if needed.

Language considerations: With appropriate privacy
considerations, use translation assistance from bystand-
ers or technology as appropriate.
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People Experiencing Homelessness and People
Who Use Drugs

Nonjudgmental approach: Approach with compassion
and without judgment, focusing on the immediate medi-
cal needs.

Cognitively Diverse People
Respect for personal space: Maintain a respectful dis-
tance whenever possible because some individuals may
have sensory sensitivities. Work with caregivers if pos-
sible.

Clear communication: Use simple, clear language and
be patient, allowing extra time for responses.

Engage caregivers: If present, caregivers or family
members may help with communication or care.

People Who Have Physical Disabilities
Understanding the differences and limitations: Be aware
of the specific disability if possible, and adjust your ap-
proach accordingly.

Communication aids: Use aids or assistance from
caregivers if needed for effective communication.

Victims of Physical or Sexual Violence

Injury and treatment may cause or exacerbate psycho-
logical trauma. A sensitive approach using the principles
of trauma-informed care may be helpful 2

First Aid Education

The primary goal of first aid education is to enhance
layperson response to emergencies, aiming to increase
both the quantity and quality of engagement in treating
ill or injured people. This increase in layperson interven-
tion is essential for reducing morbidity and saving lives.®
Universal access to first aid education is strongly rec-
ommended, and its integration into everyday activities is
advocated to achieve this goal®

Teaching Methodology

Although there is a lack of extensive RCTs, the combi-
nation of health science educational best practices and
observational and quasi-experimental studies in first aid
education provides a solid foundation for these recom-
mendations. The teaching methodology of first aid is
crucial. The “Learn, See, Practice, Prove, Do, Maintain”
framework proposed by Sawyer et al® incorporates vari-
ous educational concepts from procedural learning,® sim-
ulation,” and resuscitation science.® This model begins
with learning, ideally through multimedia resources, fol-
lowed by real-life demonstrations (seeing). These steps
represent a “flipped classroom” model, enhancing ad-
vanced learning tasks in the presence of a teacher and
peers.® Deliberate practice combines appropriate training
frequency,'® low-risk practice environments,'" and direct
observation for feedback.'?'® Proving involves using valid
and reliable assessments to ensure effective learning
outcomes.'* For instance, a first aid provider certificate
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Gz0z ‘TT JequenoN uo Aq Blio'sfeuinofeye;/:dny woly pspeojumod

Hewett Brumberg et al

should indicate a learner’s ability to positively affect pa-
tient outcomes.'® Maintaining the ability to perform first
aid skill sets independently requires intermittent skill re-
freshers, also called spaced learning.'®'"'® No education-
al effort perfectly integrates all aspects of the Learn, See,
Practice, Prove, Do, Maintain framework, but it serves as
a comprehensive guide for educators planning first aid
training, covering content, teaching methods, and evalu-
ation strategies.®?

Local Context
A crucial aspect of education delivery is understand-
ing local needs before implementing an intervention.®
Community engagement helps tailor the content such as
prioritizing anaphylaxis education in schools that have a
history of related emergencies or focusing on naloxone
administration training for people who are most likely to
witness an opioid emergency.?’?® Programs like Stop
the Bleed have gained traction partly because of their
relevance to societal issues like mass shootings in Amer-
ica.?® First aid educators should also focus on communi-
ties with historically poor medical outcomes attributable
to lack of prior efforts for dedicated first aid education.®
After the appropriate first aid topics are selected,
decisions on the target audience, educators, additional
teaching strategies, and evaluation methods are made.?°
Schools and other community institutions are key ven-
ues for universal first aid education. Even young children
in schools should be included because they are capable
of performing essential first aid tasks.?” A collaborative
approach in which first aid experts and community lead-
ers work together in a train-the-trainer model is ideal.?®
This approach not only facilitates initial learning but also
supports ongoing training refreshers.'” Various methods,
including discussions, simulations, and technological
innovations such as CPR feedback devices? and poten-
tial future use of virtual/augmented reality platforms,
enhance the learning experience.

Evaluation

Evaluating the impact of first aid education involves
aligning learning objectives with appropriate evaluation
techniques, considering the constraints of time and re-
sources.?®®" Educational evaluations should focus on
the effects of a course on first aid providers’ willingness
and ability to provide appropriate first aid rather than just
on course enjoyment.' Integrating educational efforts
with implementation science, quality improvement sci-
ence, and human factors principles can further enhance
education and lead to better patient and provider out-
comes.®?
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GENERAL FIRST AID

Positioning of the Il or Injured Person

Background

The positioning of the ill or injured person is an important
first aid intervention that may affect their safety, airway
patency, and sustained injuries. The recovery position,
also described as semiprone, lateral recumbent, side ly-
ing, and three-quarters prone (Figure 1), has long been
recommended for individuals with decreased level of con-
sciousness. Although the recovery position has been the
subject of little formal study, its anticipated benefits are to
maintain an open airway, prevent aspiration, and provide
stability and comfort." However, the recovery position may
not be ideal if there are injuries to the spine, hip, or pelvis;
if breathing is abnormal; or if CPR is needed.

2024 AHA and Red Cross Guidelines for First Aid

This topic was the subject of a 2022 ILCOR system-
atic review.! An updated literature search was performed
by the writing group in 2023.

Positioning of the Ill or Injured Person for First Aid

LOE Recommendations

1. If a person requires CPR or rescue breathing (ie,
is unresponsive with absent or abnormal
breathing), the first aid provider should position
the person supine and follow the CPR algorithm.

C-LD

2. Afirst aid provider who is assisting a person with
a potentially serious illness or injury should
immediately activate the emergency response
system.

C-EO

3. Afirst aid provider who is assisting a person with
a potentially serious iliness or injury should remain
with the person until trained rescuers arrive as
long as it is safe to do so.

C-EO

4. If the area is unsafe, the first aid provider should
move an ill or injured person to a safe location
if possible and safe for the first aid provider to
do so.

C-EO

5. If a person has been injured, is responsive, and is
breathing normally and the nature of the injury
suggests a neck, back, hip, or pelvic injury, the
person should be left in the position in which they
were found to avoid potential further injury unless
the area is unsafe.

C-EO

6. An awake and alert person who is having difficulty
breathing should be allowed to assume a position
most comfortable for breathing, which will be
sitting up in most situations.

C-EO

7. Individuals who are ill or injured should be
protected from hyperthermia or hypothermia
due to exposure.

C-EO

8. It is reasonable to position a person with
decreased alertness of nontraumatic cause who
is breathing normally in a recovery (side-lying)
position.

2a C-LD

Recommendation-Specific Supportive Text
1. The AHA and the Red Cross provide basic life
support algorithms for lay rescuers and health
care professionals to perform the initial steps of
resuscitation for adults and children, with single
rescuer and multiple rescuer procedures.®® These
algorithms include checking for responsiveness,
shouting for nearby help, activating the emergency
response system, assessing respirations, applying
an automatic external defibrillator, and initiating

Figure 1. The recovery position.
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CPR or rescue breathing as appropriate. Chest
compressions and rescue breathing are performed
with the person being assisted in the supine
position.

Activation of the emergency response system
leads to the arrival of rescuers who are trained and
equipped to manage medical emergencies, facili-
tates rapid transport to a health care facility, and
may shorten time to definitive treatment.*””
Remaining with an ill or injured person enables
the first aid provider to assist the person, provide
reassurance, and monitor for changes in the per-
son’s condition.! In some cases, it may be neces-
sary to leave the person briefly to summon help,
including activating the emergency response
system.

To provide effective first aid care, a provider needs
to recognize whether the setting is safe to assess
or deliver medical assistance.’

Although studies about moving an injured person
in the first aid setting could not be identified, prior
first aid guidelines have recommended that a per-
son with suspected injuries to the neck, back, hip,
or pelvis remain in their original position to avoid
worsening the injury (eg, worsening hemorrhage or
neurological injury).8°

It is presumed that a person who is alert will
choose a position that optimizes their ability to
breathe and avoids airway obstruction. No stud-
ies were identified that directly address this. A
systematic review evaluated the effect of lat-
eral position compared with other body posi-
tions on mortality, morbidity, and clinical adverse
events in critically ill adults. The review authors
could not identify one best position because of
the lack of evidence in the included studies.”
Encouraging individuals with difficulty breathing
to assume a position of comfort is widely recom-
mended."'"'® Studies of adults with heart failure
or chronic obstructive pulmonary disease found
improved respiratory mechanics when patients
were allowed to assume a sitting-up position.'®"
A systematic review on the influence of body
position on lung function in healthy individuals
and specific patient groups found that in healthy
individuals and patients with lung, heart, or neu-
romuscular diseases or obesity, lung function
parameters such as forced expiratory volume and
vital capacity were generally higher in more erect
positions.'®

There is a well-documented association between
both hyperthermia and hypothermia and adverse
outcomes in patients who are ill or injured. In
environments that are warm or hot, it is crucial
to implement measures to prevent overheating.
This can be achieved through the use of shade

2024 AHA and Red Cross Guidelines for First Aid

and promoting evaporative and convective heat
loss. Conversely, in cold settings, it is essential
to prevent the loss of body heat to the environ-
ment and the ground. This can be accomplished
by using insulating materials such as blankets and
foam pads to maintain the patient's normal body
temperature.’®23

The recovery position may reduce the risk for
airway obstruction, facilitate drainage of airway
secretions, and reduce the risk of aspiration in a
person with a decreased level of responsiveness,
particularly if the airway cannot be closely moni-
tored by a first aid provider. In addition, a side-
lying position may be preferred for comfort over
the supine position by individuals in certain cir-
cumstances such as pregnant individuals, those
with respiratory difficulties, or those with a greater
or smaller body habitus.! A left-side lying position
improves blood circulation for people in the later
stages of pregnancy.?*?* However, the recovery
position is associated with delayed recognition of
respiratory arrest and delayed initiation of chest
compressions.?
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Position for Shock

Background

A person presenting with shock, including cardiogenic,
hypovolemic, or hemorrhagic shock, may experience diz-
ziness, difficulty breathing, chest pain, or skin mottling.
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waiting for EMS, the first aid provider can position

the person in a way to optimize circulation to vital organs
such as the brain and to avoid decompensation. Various
studies have evaluated how body positioning such as

standi
affect
Thi

ng, being supine, or elevating the legs potentially
s vital signs and cardiac function.
s topic was the subject of a 2022 ILCOR system-

atic review.! An updated literature search was performed
by the writing group in 2023.

First Aid Positioning of the Person in Shock

COR

LOE Recommendations

2a

1. If a person shows evidence of shock with a
normal level of alertness, it is reasonable to place
or maintain the person in a supine position.

2a

2. If a person showing signs of shock is at risk for
airway obstruction (decreased alertness,
active vomiting) or cannot be continuously
watched, it is reasonable to place the person in
the recovery position.

C-LD

2b

3. If there is no evidence of trauma or injury (eg,
simple fainting, shock from nontraumatic bleeding,
sepsis, dehydration), raising the feet about 6 to
12 in (x30°-45°) from supine position may be
reasonable while awaiting the arrival of EMS.

C-LD

2b

4. If a person is placed in a leg-raised position that
results in pain, discomfort, or worsened
symptoms, returning the person to a supine
position may be considered.

C-EO

Recommendation-Specific Supportive Text

1.

An observational study found that in individuals
undergoing phlebotomy, a supine position resulted
in greater cardiac index and lower heart rate com-
pared with a standing position.?

The recovery position may reduce the risk for
airway obstruction, facilitate drainage of airway
secretions, and reduce the risk of aspiration in
individuals with a decreased level of responsive-
ness, particularly if the airway cannot be closely
monitored by a first aid provider. In addition, a
side-lying position may be preferred for comfort
over the supine position by individuals in certain
circumstances such pregnant individuals, people
with respiratory difficulties, or those with a greater
or smaller body habitus."

The beneficial evidence for feet elevation is
extrapolated from an RCT and observational
studies performed in non—first aid settings,
demonstrating an effect of the passive leg raise
on vital signs and indicators of cardiac output.
Observed improvements with passive leg raise
compared with the supine position in hypoten-
sive subjects were temporary, and not all studies
show this effect.3™"

Complications such as arrhythmias and hypoxia
have developed in hemodynamically unstable

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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patients who have been moved into the elevated-
feet position. Although these were detected with
the use of in-hospital monitors, the develop-
ment of new symptoms may indicate condition
decompensation.®
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Administration of Oxygen

Background

The administration of oxygen for injured or ill individu-
als in the prehospital setting has been a mainstay of
EMS care for nearly 50 years. Historical indications
have included breathing problems, chest pain, traumat-
ic injury, and stroke. Oxygen therapy plays a vital role
in stabilizing patients experiencing inadequate tissue
oxygenation, thereby averting or mitigating hypoxia-
induced cellular damage. Although oxygen is generally
safe and straightforward to administer, its use is not
without controversy. Recent studies have demonstrat-
ed worse outcomes for some conditions when oxygen
is administered. Moreover, the availability and suitability
for lay first aid providers of oxygen therapy have been
questioned.

ILCOR completed a scoping review on the use of oxy-
gen for first aid in 2022' and a systematic review on the
use of oxygen for acute stroke in 2020.? An updated
literature search was performed by the writing group in
2023.

2024 AHA and Red Cross Guidelines for First Aid

Administration of Oxygen in First Aid

COR LOE | Recommendations
1. The effectiveness/usefulness of oxygen adminis-
2 C-LD tered in the first aid setting for adults or children

exhibiting signs or symptoms of shortness of
breath, difficulty breathing, or hypoxia is unknown.

. Itis not beneficial to administer oxygen over room
air in the first aid setting for adults experiencing
acute stroke.

. It is potentially harmful for first aid providers to
administer supplementary oxygen to a person with
known chronic obstructive pulmonary disease to
an oxygen saturation >92%.

Recommendation-Specific Supportive Text

1.

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281

A 2022 ILCOR scoping review did not identify any
studies on the effectiveness of oxygen therapy
in the first aid setting." The ILCOR First Aid Task
Force concluded that there is no direct evidence
to support or not support the use of oxygen by first
aid providers in the first aid setting. No evidence
was found about whether people with specific
conditions such as drowning, carbon monoxide
poisoning, decompression illness, or pneumonia
would benefit from oxygen administration in the
first aid setting. Although there are specific con-
ditions for which oxygen administration by health
care professionals or specially trained rescuers has
been proven beneficial, particularly when guided by
reliable pulse oximetry, the overarching message is
that a role for oxygen administration in general first
aid has not been established.

An ILCOR 2020 systematic review on oxygen for
acute stroke did not identify a benefit of oxygen
over room air for survival or neurological outcome.?
A single observational study in the prehospital set-
ting® provided direct evidence from the prehospital
setting, supported by 8 RCTs from the in-hospital
setting. These studies compare the use of supple-
mentary oxygen with varying flow rates and deliv-
ery methods with no use of supplementary oxygen
(ie, room air) in individuals with acute stroke. These
studies failed to find a benefit for critical outcomes
such as survival, favorable neurological outcomes,
and quality of life.

One study and a Cochrane systematic review iden-
tified by the task force enrolled 214 adults with
chronic obstructive pulmonary disease receiving
treatment by paramedics en route to the hospi-
tal. The study observed a reduction in mortality in
favor of the group in whom oxygen was titrated to
maintain pulse oximetry of 92% compared with the
group receiving high-flow oxygen (2 deaths in the
titrated oxygen group compared with 11 deaths in
the high-flow control arm; risk ratio, 0.22 [95% CI,
0.05-0.97]; 214 participants).*®

December 10,2024 eb31

()
=
==
=k
o =
(=]
==
m=
= m
=

1
=
=
(7]




AND GUIDELINES

(2]
[
—
L
=
L
—_
=T
(=
)
—l
=T
=
=
—
()

Gz0z ‘TT JequenoN uo Aq Blio'sfeuinofeye;/:dny woly pspeojumod

Hewett Brumberg et al

REFERENCES

1. Berg KM, Bray JE, Ng KC, Liley HG, Greif R, Carlson JN, Morley PT,
Drennan IR, Smyth M, Scholefield BR, et al; Collaborators. 2023 Interna-
tional Consensus on Cardiopulmonary Resuscitation and Emergency Car-
diovascular Care Science With Treatment Recommendations: summary
from the Basic Life Support; Advanced Life Support; Pediatric Life Support;
Neonatal Life Support; Education, Implementation, and Teams; and First Aid
Task Forces [published corrections appear in Circulation. 2024;149:¢1128
and Circulation. 2024;149:e1411]. Circulation. 2023;148:¢187-e280. doi:
10.1161/CIR.0000000000001179

2. Singletary EM, Zideman DA, Bendall JC, Berry DC, Borra V, Carlson JN,
Cassan P, Chang WT, Charlton NP, Djarv T, et al; First Aid Science Col-
laborators. 2020 International Consensus on First Aid Science With Treat-
ment Recommendations. Circulation. 2020;142(suppl 1):5284-S334. doi:
10.1161/CIR.0000000000000897

3. Dylla L, Adler DH, Abar B, Benesch C, Jones CMC, Kerry O'Banion
M, Cushman JT. Prehospital supplemental oxygen for acute stroke: a
retrospective analysis. Am J Emerg Med. 2020;38:2324-2328. doi:
10.1016/}.ajem.2019.11.002

4. Austin MA, Wills KE, Blizzard L, Walters EH, Wood-Baker R. Effect of high
flow oxygen on mortality in chronic obstructive pulmonary disease patients
in prehospital setting: randomised controlled trial. BMJ. 2010,341:c5462.
doi: 10.1136/bmj.c5462

5. Kopsaftis Z, Carson-Chahhoud KV, Austin MA, Wood-Baker R. Oxygen ther-
apy in the pre-hospital setting for acute exacerbations of chronic obstructive
pulmonary disease. Cochrane Database Syst Rev. 2020;1:CD005534. doi:
10.1002/14651858.CD005534.pub3

Pulse Oximetry

Background

Pulse oximetry is a simple, noninvasive test for assessing
health conditions in both health care facilities and out-
of-hospital settings. Recently, this technology has also
found its way into home first aid kits and wearable de-
vices such as watches and fitness bands. By using these
devices, first aid providers may be able to measure the
level of oxygen bound to hemoglobin in the blood. This
information is valuable for evaluating both respiratory and
circulatory health, particularly in urgent situations. Dur-
ing the COVID-19 pandemic, pulse oximetry was used
by infected individuals at home as a tool to detect silent
hypoxia and to determine whether they needed to pres-
ent for care in a clinic or emergency department (ED)."?

Table 5. Limitations of Pulse Oximeters

Patient factors Device factors Environmental factors

Chronic respiratory
disease

Battery level/charge Extremes of temperature

Device condition such | Movement or vibration
as being dusty, dirty, or | such as transportation
damaged

Nail thickness and nail
paint or polish

Size and orientation of
light and sensor

Heart rhythm and
cardiac output

Moisture and humidity

Interference from direct
external light sources,
including sunlight

Skin thickness, Device accuracy and

perfusion, pigmentation, | calibration (FDA

and temperature categories):

1. Consumer
product

2. Home-use
medical devices

3. Medical device

FDA indicates US Food and Drug Administration.
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Patients and health care professionals highly value the
use of pulse oximeters for home management of differ-
ent conditions.2 Of concern, however, are the numerous
limitations pulse oximeters, including their systematic
overestimation of oxygen saturation in individuals with
darker skin pigmentation*® (Table 5). Moreover, pulse
oximeters sold over the counter may not be approved or
cleared by the US Food and Drug Administration or other
regulatory agencies.”

This topic was the subject of a 2022 ILCOR scoping
review.? An updated literature search was performed by
the writing group in 2023.

Use of Pulse Oximetry in First Aid

COR LOE Recommendations

1. A physical examination and history should be the
primary assessment methods for first aid provid-
ers to evaluate an il or injured person.

1 C-EO

2. ltis reasonable for first aid providers to use pulse
oximetry results in the context of a complete
assessment and to be aware of the limitations of
pulse oximetry before acting on any results.

2a C-EO

Recommendation-Specific Supportive Text

1. The primary survey, physical examination, and
SAMPLE history (signs/symptoms, allergies,
medications, past medical history, last oral intake,
events leading up to present illness/injury) are
essential components of the first aid assess-
ment, which is structured to rapidly detect life-
threatening conditions. Skipping these essential
assessment components may result in delays in
the detection and resolution of life-threatening
conditions. Assessment of respiratory status
includes observing for bluish discoloration of the
face, lips, or nails; abnormal respiratory rate and
effort; cough; a sensation of dyspnea; restless-
ness and discomfort; chest pain or tightness; and
increased heart rate. Interpretation of any numeri-
cal value provided by a pulse oximeter must
include considering these and other potential
assessment findings.

2. Pulse oximeters have numerous limitations. Pulse
oximeter accuracy can be affected by many
patient, device, and environmental factors. In 2
large hospital-based cohort studies that compared
oxygen saturation measured by pulse oximetry with
the gold standard of arterial blood gas analysis,
Black patients had almost 3 times the frequency of
hypoxemia that was missed by pulse oximetry com-
pared with White patients.* A systematic review
and meta-analysis concluded that pulse oximetry
may overestimate oxygen saturation in people with
high levels of skin pigmentation and people whose
ethnicity is reported as Black/African American
compared with oxygen saturation measured from
a blood sample® Many environmental factors,

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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including ambient lighting, temperature, and move-
ment, can also interfere with pulse oximeter accu-
racy.” Devices that have not been approved by the
US Food and Drug Administration may be even
less accurate.

REFERENCES

1. Wilkerson RG, Annous Y, Farhy E, Hurst J, Smedley AD. Home pulse ox-
imetry monitoring during the COVID-19 pandemic: an assessment of pa-
tient engagement and compliance [published online June 26, 2023]. Health
Policy Technol. doi: 10.1016/}.h1pt.2023.100776. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC10291857/

2. Luks AM, Swenson ER. Pulse oximetry for monitoring patients with
COVID-19 at home: potential pitfalls and practical guidance. Ann Am Thorac
Soc. 2020;17:1040-1046. doi: 10.1513/AnnalsATS.202005-418FR

3. Shah S, Majmudar K, Stein A, Gupta N, Suppes S, Karamanis M, Capannari
J, Sethi S, Patte C. Novel use of home pulse oximetry monitoring in
COVID-19 patients discharged from the emergency department identi-
fies need for hospitalization. Acad Emerg Med. 2020;27:681-692. doi:
10.1111/acem.14063

4. Sjoding MW, Dickson RP, lwashyna TJ, Gay SE, Valley TS. Racial bias in
pulse oximetry measurement. N Engl J Med. 2020;383:2477-2478. doi:
10.1056/NEJMc2029240

5. Shi C, Goodall M, Dumville J, Hill J, Norman G, Hamer O, Clegg A,
Watkins CL, Georgiou G, Hodkinson A, et al. The accuracy of pulse ox-
imetry in measuring oxygen saturation by levels of skin pigmentation:
a systematic review and meta-analysis. BMC Med. 2022;20:267. doi:
10.1186/512916-022-02452-8

6. Jamali H, Castillo LT, Morgan CC, Coult J, Muhammad JL, Osobamiro OO,
Parsons EC, Adamson R. Racial disparity in oxygen saturation measure-
ments by pulse oximetry: evidence and implications. Ann Am Thorac Soc.
2022;19:1951-1964. doi: 10.1513/AnnalsATS.202203-270CME

7. US Food and Drug Administration. Pulse Oximeter Accuracy and Limita-
tions: FDA Safety Communication. 2023. Accessed October 30, 2023.
https://public4.pagefreezer.com/content/FDA/20-02-2024T15:13/
https://www.fda.gov/medical-devices/safety-communications/pulse-oxim-
eter-accuracy-and-limitations-fda-safety-communication

8. Berg KM, Bray JE, Ng KC, Liley HG, Greif R, Carlson JN, Morley PT,
Drennan IR, Smyth M, Scholefield BR, et al; Collaborators. 2023 Interna-
tional Consensus on Cardiopulmonary Resuscitation and Emergency Car-
diovascular Care Science With Treatment Recommendations: summary
from the Basic Life Support; Advanced Life Support; Pediatric Life Support;
Neonatal Life Support; Education, Implementation, and Teams; and First Aid
Task Forces [published corrections appear in Circulation. 2024;149:e1128
and Circulation. 2024;149:e1411]. Circulation. 2023;148:¢187-e280. doi:
10.1161/CIR.0000000000001179

MEDICAL EMERGENCIES

Bronchodilators for Asthma With Shortness of
Breath

Background

There are many causes of shortness of breath. First aid
providers may encounter a person with a previous diag-
nosis of asthma who has acute difficulty breathing or is
wheezing. Many will carry prescribed inhaled medication
with them to use when they are experiencing an asth-
ma exacerbation. Some people, because of severity of
illness or other factors, may require assistance to self-
administer bronchodilator medication.

The ILCOR performed a scoping review on potential
harms from bronchodilator administration in 2022." An
updated literature search was performed by the writing
group in 2023.
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First Aid Recommendations for Assisting a Person Experiencing an

Asthma Attack With Using Their Own Inhaled Bronchodilator Medication

Recommendations

1. First aid providers should assist a person with
asthma who is having difficulty breathing with the
administration of their own prescribed
bronchodilators as needed.

2. ltis reasonable to use either an inhaler with a
spacer or a nebulizer when assisting a person with
asthma to use their own inhaled bronchodilator
medication, in preference to using an inhaler alone.

3. If a commercially available spacer is not available,
it is reasonable to use an improvised spacer when
assisting a person who is having an asthma attack
to use their own inhaled bronchodilator medication.

Recommendation-Specific Supportive Text

1. Inhaled bronchodilators are effective in patients
with asthma and acute shortness of breath.?"'2
Evidence from included studies was extrapolated
from the EMS and ED settings to the first aid set-
ting. No new studies specifically examining the
first aid setting have been published since the prior
guidelines in 2015." Bronchodilator administra-
tion is safe; treatment with albuterol/salbutamol
causes no clinically significant change in heart
rate,>"'2 blood pressure,® serum potassium, tremor,
headache, nervousness, weakness, palpitation, or
dry mouth.?

2. When used with a metered dose inhaler, spacer
devices improve the delivery of bronchodilator
medications to the lungs." Inhalers with spacer
devices provide clinical effectiveness equal to that
of nebulizer machines, including in community
settings.’®

3. Improvised spacers made with a 500-mL (=16
0z) plastic cold drink bottle'®"® or a 150-mL (=5
0z) disposable paper cup?® appear to provide drug
delivery similar to that achieved with commercial
spacer devices (Figure 2).

Figure 2. Use of an improvised spacer with a metered dose
inhaler.
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Recognition of Stroke in Adults

Background

Stroke is a leading cause of death and disability world-
wide. Each year, nearly 800000 people in the United
States experience a new or recurrent stroke.! Projec-
tions show that between 2012 and 2030, ~3.4 million
US adults, representing 3.9% of the adult population, will
have had a stroke.'?

Various stroke recognition instruments have been
developed for both in-hospital and prehospital use.
Compared with stroke scales intended for in-hospital
use, stroke scales designed for the first aid setting have
fewer diagnostic criteria, easily identified clinical signs,
and simple implementation.

The ILCOR published a systematic review on stroke
recognition in 2020.3* An updated literature search was
performed by the writing group in 2023.

Recognition of Stroke in the First Aid Setting—Adults

Recommendations

1. If stroke is suspected, the EMS system should be
activated immediately.

2. The use of a stroke recognition scale such as the
Face, Arms, Speech, Time (FAST) or Cincinnati
Prehospital Stroke Scale is recommended to aid in
the recognition of acute stroke in adults.

3. It is reasonable for first aid providers to measure
capillary blood glucose in adults with suspected
stroke if it is available and does not delay
activating EMS.

Recommendation-Specific Supportive Text

1. Stroke is a serious and time-sensitive medical
emergency. Emergency interventions are most
effective when delivered promptly. Use of EMS by
patients with stroke has been associated with ear-
lier ED arrival, quicker ED evaluation, more rapid
treatment, and more eligible patients receiving
intervention.® For the best outcomes possible, rec-
ognition and activation of the stroke care system
should occur as quickly as possible.

2. A 2020 ILCOR systematic review® evaluated 9
different screening tools reported in 19 observa-
tional studies. The FAST,” which is essentially iden-
tical to the Cincinnati Prehospital Stroke Scale,
was the only tool intended for administration by
laypeople (Figure 3). The FAST and the Cincinnati
Prehospital Stroke Scale have the same 3 physi-
cal examination items (face, arms, and speech),
which the review authors identified as appropriate

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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Learn more at stroke.org

Figure 3. The FAST (Face, Arms,
Speech, Time) stroke recognition
tool.

Reproduced with permission from the
American Stroke Association® Copyright ©
2020, American Heart Association, Inc.

for use by first aid providers. Although data spe-
cific to first aid providers are lacking, the use of
stroke scales coached by EMS dispatchers and
by EMS personnel improves early recognition of
stroke.®™0

3. If afirst aid provider has the necessary knowledge
and equipment to perform capillary blood glucose
measurement, the measurement of blood glucose
may aid in ruling out hypoglycemia, a common
stroke mimic.
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Recognition of Stroke in Children

Background
Approximately 40000 children worldwide experience
stroke each year.! Pediatric stroke incidence peaks at 3
time points: in the perinatal period, before 5 years of age,
and in adolescence. Whereas perinatal strokes typically oc-
cur when the neonate is in the hospital, strokes affecting
older children and adolescents may first be noted by a first
aid provider. Although pediatric stroke can present in simi-
lar ways to adult stroke, it can also present in nonspecific
ways and mimic other childhood diseases. Table 6 lists the
most common signs and symptoms of pediatric stroke.
The ILCOR published a systematic review on stroke
recognition in 2020.2% An updated literature search was
performed by the writing group in 2023.

Recognition of Stroke in the First Aid Setting—Children

Recommendations

1. If pediatric stroke is suspected, EMS should be
activated, and the person should be transported
to an ED.

2. ltis reasonable to consider stroke when common
pediatric symptoms are present in association
with other neurological signs and symptoms.

3. Adult stroke scores are not validated in the
pediatric population and should not solely be
used to identify the broad presentation of stroke
in children.

Recommendation-Specific Supportive Text

1. Early identification of stroke in children is impor-
tant because a shorter time to definitive therapy
decreases the risk of death and permanent disabil-
ity from stroke.*® Shortening the time from pre-
sentation in the first aid setting to an ED, preferably
with pediatric neurology and stroke expertise, is an
important component of this timeline.

2. Stroke in children can present in nonspecific
ways and mimic other childhood diseases.
Symptoms can present suddenly or come on
more gradually, making identification difficult®
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Table 6. Common Signs and Symptoms of Stroke in
Children

Focal signs and symptoms

Hemiparesis

Limb weakness

Facial droop

Altered sensation

Visual disturbance

Speech disturbance

General signs and symptoms

Altered mental status

Seizure

Headache

Ataxia

Vertigo/dizziness

Nausea/vomiting

Symptoms can be nonspecific such as sudden
or severe headache, altered mental status, and
sudden onset vomiting, or they can be more
localized such as focal numbness or weakness,
ataxia, and speech and visual disturbances.®°
Although headache and vomiting can be symp-
toms of other common childhood diseases, their
presence in association with other neurological
symptoms should raise concern for stroke. Some
strokes can also present as either generalized
or focal seizures, which is especially common in
children <1 year of age.®%1°

3. Stroke scales and recognition tools used in adult
patients such as the FAST have not been validated
for use in children. Pediatric stroke scales such as
the Pediatric National Institutes of Health Stroke
Scale are complex and have been validated only
for administration by health care professionals.®
We were unable to identify a pediatric stroke
recognition rubric that is validated in the first aid
setting.
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Chest Pain in Adults

Background

More than 7.8 million people are evaluated in US EDs
each year for chest pain. Chest pain is a common health
problem with multiple causes, ranging from minor chest
wall strains to pneumonia or myocardial infarction (heart
attack). It can be difficult to differentiate chest pain of
cardiac origin such as a heart attack from chest pain of
other origins.! The prevalence of myocardial infarction in
patients presenting to the ED with nontraumatic chest
pain varies by age, ranging from 1% in patients 18 to
44 years of age to 4% in patients >80 years of age.? In-
dividuals with chest pain often delay seeking care, lead-
ing to poor outcomes.3* Common signs and symptoms
associated with a heart attack include chest pain or pres-
sure, shortness of breath, nausea, sweating, or pain in the
jaw, arm(s), or back.

The most important action for a person experienc-
ing chest pain or other symptoms that might indicate a
myocardial infarction is to activate EMS. Aspirin in the
dose of 162 to 324 mg improves survival in patients
with myocardial infarction.®® A 2020 systematic review
found that early or first aid administration of aspirin to
adults with nontraumatic chest pain was associated
with reduced mortality.” The rate of major complica-
tions associated with administration of a single dose
of aspirin to an individual experiencing chest pain
appears to be low, but certain individuals may have an
allergy to aspirin or a bleeding risk, or they may have
been advised by a health care professional not to take
aspirin.®

The AHA does not recommend administration of oxy-
gen in health care settings for people with acute coro-
nary syndromes who are not hypoxic.%'°

In 2020, the ILCOR performed a systematic review on
administration of aspirin for people with chest pain.'" An
updated literature search was performed by the writing
group in 2023.

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281
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First Aid for Adults Experiencing Chest Pain

COR LOE | Recommendations

1. In adults with acute chest pain, the emergency
response system should be activated to initiate
transport to the closest ED by EMS.

2. While awaiting the arrival of EMS, first aid provid-
ers may encourage alert adults experiencing non-
traumatic chest pain to chew and swallow aspirin
(162-325 mg), unless the person experiencing pain
has a known aspirin allergy or has been advised by
a health care professional not to take aspirin.

2b

3. If there is any uncertainty that aspirin should be

2b C-EO taken, it is reasonable to wait for EMS arrival

without administration of aspirin.

Recommendation-Specific Supportive Text

1. Although chest pain is a common sign of a heart
attack, some people such as women, people who
have diabetes, and older people may experience
other symptoms, including dyspnea; pain or dis-
comfort in the back, neck, jaw, or stomach; sweat-
ing; nausea; or lightheadedness."'?'* The use of
EMS transportation is associated with a substantial
reduction in ischemic time and treatment delays
compared with transportation by personal vehicle.”™
In 1 study, =1 in 300 patients with chest pain trans-
ported to the ED by private vehicle had a cardiac
arrest en route.'®

2. Two observational studies with a total of 2122
patients with acute myocardial infarction demon-
strated higher survival with early administration
(median, 1.6 hours from pain onset) of aspi-
rin by health care professionals compared with
late administration (median, 3.5 hours from pain
onset).*™'7 One of the observational studies with
1200 patients demonstrated higher survival at 1
year with early compared with late administration
(same medians as reported previously).* These
same studies found no significant difference in the
risk of complications from early as opposed to late
aspirin administration.

3. Although harm from aspirin in individuals with
nontraumatic chest pain is uncommon, no study
has evaluated the risks of aspirin administration
in the first aid setting® Therefore, if there are
potential contraindications to the use of aspirin
by the lay first aid provider, it is reasonable not to
encourage aspirin use while awaiting the arrival
of EMS.
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Anaphylaxis

Background
Anaphylaxis is a life-threatening, systemic allergic reac-
tion that can be triggered by many exposures, including
foods, drugs, and insect venom. Signs and symptoms of
anaphylaxis include lip and facial swelling, a sensation
of the throat closing, difficulty breathing, rash, vomiting
or diarrhea, and symptoms of low blood pressure such
as changes in level of consciousness, pallor, and dizzi-
ness. The mainstay of immediate treatment for anaphy-
laxis is intramuscular epinephrine, typically administered
in the first aid setting with an epinephrine autoinjector.
Epinephrine autoinjectors are often prescribed to people
with a history of anaphylaxis to self-administer at the first
sign of an anaphylactic reaction. First aid providers are
sometimes called on to assist people experiencing ana-
phylaxis as they self-administer this medication. In many
cases, this will significantly improve or resolve the per-
son’s symptoms, but sometimes additional epinephrine
is required.

ILCOR performed scoping reviews related to anaphy-
laxis in 2019 and 2022."? An updated literature search
was performed by the writing group in 2023.

First Aid for Anaphylaxis

Recommendations

1. If a person experiences anaphylaxis and an
epinephrine autoinjector is available, the person
should self-administer the autoinjector.

2. A first aid provider should assist a person experi-
encing anaphylaxis to use their autoinjector if
assistance is required.

3. If a person experiences anaphylaxis, the emer-
gency response system should be activated.

4. If a person with anaphylaxis does not respond to
the initial dose of epinephrine and arrival of EMS
will exceed 5 to 10 minutes, a repeat dose may
be considered.

Recommendation-Specific Supportive Text

1. Strong international consensus, based primarily
on observational data, endorses early administra-
tion of intramuscular epinephrine given in the lat-
eral thigh as the primary treatment of anaphylaxis
regardless of the triggering agent3~"'

2. A person experiencing anaphylaxis may be unable
to access or manipulate their autoinjector because
of respiratory distress, hypotension, or altered
mental status. First aid providers may assist the
ill person. Epinephrine is typically injected into the
muscle of the lateral thigh.3'2

3. Approximately 500 to 1000 people die in the
United States of anaphylaxis each year.” In addi-
tion to intramuscular epinephrine, patients with
anaphylaxis may require endotracheal intuba-
tion, intravenous fluids, vasopressors, and other
advanced treatments to survive.

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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4. It is estimated that between 7% and 18% of
people with anaphylaxis require >1 dose of epi-
nephrine.'*'® Most patients who required a second
dose of epinephrine for anaphylaxis improved after
administration.? One study found that patients who
received a second dose of epinephrine were more
likely to be admitted to the hospital than those
receiving 1 dose, although this appeared to be due
to severity of illness rather than an adverse effect
of epinephrine.'®
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Seizures

Background
Seizures are uncontrolled electrical discharges of the
neurons in the brain. Seizures can occur as a result of
infections, trauma, poisonings, lack of oxygen, meta-
bolic abnormalities (hypoglycemia), fevers (in children),
and underlying neurological conditions such as epi-
lepsy. Febrile seizures occur in 2% to 4% of children,
most commonly between 6 months and 2 years of age.
Generalized tonic-clonic seizures affect large areas or
both sides of the brain and manifest as full-body rhyth-
mic jerking with alterations in consciousness. Focal
seizures affect only 1 area of the brain and can pres-
ent as jerking of only 1 extremity or 1 side of the body,
abnormal facial movements, small repetitive move-
ments, or staring spells (focal impaired awareness),
with or without changes in consciousness. Some focal
seizures will progress to generalized seizures. Urinary
incontinence may also occur during a seizure. Seizure
duration can be seconds to hours. Most seizures are
followed by a postictal period in which the person ap-
pears tired and confused for several minutes. Seizures
lasting >b minutes and multiple seizures occurring one
after the other represent a critical medical emergency,
status epilepticus.'

A literature search was performed by the writing
group in 2023.

First Aid for Seizures

LOE Recommendations

1. First aid providers should activate EMS for
individuals with first-time seizure; seizures last-
ing >6 minutes; >1 seizure that occurs without
the person returning to baseline mental status in
between; seizures occurring in the water; seizures
with traumatic injuries, difficulty breathing, or
choking; seizure in an infant <6 months of age;
seizure in pregnant individuals; or if the individual
does not return to baseline within 5 to 10 minutes
once seizure activity has stopped.

C-LD

2. First aid providers should minimize the risk of
injury to the individual who is having a seizure
C-EO by helping the person to the ground, placing the
person on their side in the recovery position, and

clearing the area around them.

3. First aid providers should stay with the person

C-EO . .
having a seizure.
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First Aid for Seizures

LOE Recommendations

4. For children who have experienced a febrile
seizure, administration of antipyretics such as
B-R acetaminophen, ibuprofen, or paracetamol is not
effective for stopping a seizure or preventing a

subsequent febrile seizure.

5. The person having the seizure should not be

3 restrained.
6. Nothing should be put in the mouth and no food,
C-EO liquids, or oral medicines should be given to a

person who is experiencing a seizure or who has
decreased responsiveness after a seizure.

Recommendation-Specific Supportive Text

1.

Seizures are usually self-limited and resolve spon-
taneously within 1 to 2 minutes. However, seizures
lasting >b minutes may not stop spontaneously and
may need emergency medical intervention such as
anticonvulsant medications.” For prolonged sei-
zures, respiratory distress, seizures with associated
traumatic injuries, seizures occurring in the water,
and seizures associated with choking events, EMS
should be activated to provide more definitive care?
(Table 7).

. Seizure movements often involve erratic movements

of the head, body, and extremities that can result in
significant traumatic injury during a fall or from the
seizure movements.? The first aid provider can pre-
vent the person who is experiencing a seizure from
unintentional injury. The recovery position is intended
to reduce the risk of aspiration if the person vomits
during the seizure or the postictal period.

Febrile seizures are a common benign condition
in childhood, affecting 2% to 4% of children.®
Febrile seizures may be diagnosed by a health
care professional after an appropriate evaluation.
Two meta-analyses published in 2021 examined
the effectiveness of antipyretics at preventing
recurrent febrile seizures in children in both the

Table 7. Reasons to Activate the Emergency Response Sys-
tem for Seizures

First-time seizure

Seizure in an infant <6 mo of age

Seizure lasting >5 min

Seizure in a person who is pregnant

>1 Seizure that occurs without return to baseline mental status in between

Person does not return to baseline within 5—10 min after seizure has
stopped

Seizure with traumatic injuries

Seizure with choking

Seizure with difficulty breathing

Seizure occurring in the water

eb40
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same febrile episode and subsequent febrile ill-
nesses. They demonstrated no benefit of seizure
prevention to antipyretics in the same illness or
a subsequent illness.®” Fever treatment can help
children feel better but will not prevent subse-
quent seizures.

Restraining a person experiencing a seizure will
not abort the seizure and may lead to injury of the
person or the first aid provider.®™*

People experiencing seizures will often clench
their jaw, which may lead to traumatic injury within
the mouth. Although swallowing the tongue will
not occur, people can aspirate blood, saliva, food,
or other items during a seizure and the postic-
tal period. Attempting to place something in the
mouth risks injury to the person’s teeth or the res-
cuer's finger and is generally ineffective®® Most
seizures are followed by a postictal period in which
the individual is somnolent, incoherent, and unable
to swallow normally and therefore is at risk of
aspiration of food, liquids, or medications placed in
the mouth.?*
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Hypoglycemia

Background

Blood glucose levels are tightly regulated by several
hormones, mainly insulin and glucagon. Normal blood

glucose range is 70 to 120 mg/dL (3.9-6.6 mmol/L).

Hypoglycemia (blood glucose <70 or <2.8 mmol/L) can
result from starvation, underlying metabolic disorders, de-

ficiencies of hormones, and medications (eg, antidiabetic

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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medications). Symptoms typically develop when blood
glucose falls below 50 to 60 mg/dL (2.8-3.3 mmol/L)
and include dizziness, fatigue, feeling shaky or jittery,
tachycardia (fast heart rate), confusion, slurred speech,
and diaphoresis (sweating). Significant hypoglycemia
can lead to a state of unconsciousness and seizures. In
the first aid setting, correction of hypoglycemia is per-
formed through the enteral route.

The ILCOR performed a systematic review of glucose
administration for hypoglycemia in 2020." An updated
literature search was performed by the writing group in
2023.

First Aid for Hypoglycemia

Recommendations

1. For a person with suspected hypoglycemia who
is awake and able to swallow, the first aid
provider should encourage the person to
swallow oral glucose.

2. EMS should be activated for a person with
hypoglycemia who is unable to swallow, has a
seizure, or does not improve within 10 minutes of
oral glucose administration.

3. [f they are available, it is reasonable to use oral
glucose tablets in preference to gel or dietary
sources of glucose to treat hypoglycemia.

4. ltis reasonable to use simple dietary sugars as an
alternative if glucose tablets or gel is not available
to treat hypoglycemia.

2a C-LD

5. For children with suspected hypoglycemia who
are awake but unwilling or unable to swallow
glucose, it may be reasonable to apply a slurry of
granulated sugar and water under the tongue.

2b C-LD

6. Oral glucose should not be administered to
C-EO people who are not awake or not able to
swallow.

Recommendation-Specific Supportive Text

1. Administration of 220 g oral glucose or the equiva-
lent in glucose-containing foods can rapidly restore
blood glucose levels.? Oral glucose is available in
different forms and can be given through different
routes in the first aid setting. Glucose products that
are swallowed (eg, tablets or gels) result in higher
blood glucose levels than buccally applied glucose
(spray or gel).®

2. Untreated hypoglycemia can cause seizures,
status epilepticus, permanent brain injury, and
death. For people with hypoglycemia who are
unable to swallow, intravenous dextrose can be
lifesaving.

3-4. Oral glucose tablets demonstrated better reso-
lution of symptoms 15 minutes after treatment
compared with dietary sugars such as sucrose,
fructose, orange juice, jellybeans, candy tablets,
and milk.* Although data on this topic are lim-
ited, 1 study suggests that glucose tablets are

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281
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Table 8. Dietary Sources Containing at Least 15 g Simple
Sugars

1 tablespoon table sugar

6-8 oz apple or orange juice

6-8 oz regular (nondiet) soda

1 tablespoon honey

1 tablespoon breakfast syrup

2 strips of fruit leather

15-25 jellybeans, gummy bears, or hard-shelled candies

superior to gel in terms of hypoglycemia correc-
tion.® Dietary sources of simple sugar (Table 8)
have been shown to be effective in the treatment
of hypoglycemia.5”

5. In children who are responsive but unwilling to
swallow oral glucose, applying a slurry of granu-
lated sugar (=1 teaspoon) and water under the
tongue resolves hypoglycemia faster than oral
granulated sugar.®®

6. Attempting to treat severe hypoglycemia with
oral glucose in a person who is not fully alert or
who is unable to swallow can lead to choking and
aspiration.
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Presyncope
Background

Syncope, a transient loss of consciousness, results
from global cerebral hypoperfusion and has an esti-
mated lifetime prevalence of #35%.'? Syncope leads
to a loss of postural tone that may result in physical
injury, which is present in 30% of patients treated in an
ED after syncope.® Fractures, intracranial hemorrhage,
or other organ damage may occur if the individual is
upright at the time of the syncopal episode. Syncope
causes a considerable medical and socioeconomic
burden on the adult population, resulting in 2% to 6%
of hospital admissions internationally and accounting
for at least $2.4 billion in annual hospital costs in the
United States.®®

There are many causes of syncope. Vasovagal syn-
cope and orthostatic syncope result in 21.2% and 9.4%
of syncopal episodes, respectively.? However, syncope

Table 9. Physical Counterpressure Maneuvers for Presyncope

2024 AHA and Red Cross Guidelines for First Aid

also may have more dangerous causes such as cardiac
dysrhythmia. Vasovagal syncope is preceded by prodro-
mal symptoms in about two-thirds of cases.” Presyn-
cope is the prodrome of syncope that may last for a few
seconds and may include lightheadedness or dizziness,
blurry or tunnel vision, nausea, a sensation of warmth,
and signs such as diaphoresis and pallor. This prodrome
represents a short time in which a first aid intervention
may be used to prevent syncope. Physical counterpres-
sure maneuvers (PCMs) are a first aid intervention dem-
onstrated to help prevent syncope.®® PCMs include the
contraction of muscles of the body such as those in the
legs, arms, abdomen, or neck, causing a rise in blood
pressure and alleviating symptoms of near syncope orig-
inating from vasovagal or orthostatic causes®® (Table 9).

The ILCOR performed a systematic review of first aid
interventions for presyncope in 2020,"" with an evidence
update in 2022." An updated literature search was per-
formed by the writing group in 2023.

Method Description ‘ Illustration
Lower-body PCMs
Leg crossing with muscle tensing Leg crossing with tensing of the leg, abdominal, (jr/\“
and buttock muscles while lying down or, if neces- \ W
sary, while standing T F/J)// \ \\/
e = 1
K7
Squatting Lowering the body into a squatting position. Ad-
junctive lower-body and abdomen muscle tensing
can be done during the squat and then on standing
once symptoms have resolved.
Upper-body PCMs
Arm tensing Gripping opposing hands with fingers and pulling / N
with arms in opposing directions with maximum />} LN
L5 1
force W e v{/‘
J
Isometric handgrip Clenching fist at maximum contraction with or with- ) \
out an item in the hand -
/_/ !
Neck flexion Touching the chin to the chest and tightening the 7
neck musculature \)‘\#/U
[
[ \
Vo)
\ |
\
N
\

PCM indicates physical counterpressure maneuver.

Reproduced from Charlton et al.'® Copyright © 2019, American Heart Association, Inc.
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2a

First Aid for Presyncope

Recommendations

1. If a person experiences signs or symptoms of
presyncope (including pallor, sweating,
lightheadedness, visual changes, and weakness)
of vasovagal or orthostatic origin, that person
should maintain or assume a safe position such
as assisted sitting or lying down.

C-LD

2. Once the person with presyncope is in a safe
position, it can be beneficial for that person to use
physical PCMs to avoid syncope.

C-LD

2b

3. Lower-body PCMs may be preferable to
upper-body and abdominal PCMs in first aid for
presyncope.

C-LD

2b

4. If no improvement occurs within 1 to 2 minutes, if
syncope occurs, or if symptoms worsen or
reoccur, the first aid provider should activate
emergency services.

C-EO

5. The use of PCMs is not recommended when
symptoms of a heart attack or stroke accompany
presyncope.

C-EO

Recommendation-Specific Supportive Text

1.

Physical injuries are frequent complications of syn-
cope, occurring in *30% of patients admitted to
EDs, of whom ~5% experience severe trauma.
Therefore, the initial goal of presyncope treatment
should be to assume a safe position to decrease
the risk of trauma.

A meta-analysis of 11 clinical trials demon-
strated an #b0% reduction in the risk of syncope
when PCMs were used compared with no inter-
vention.® Although no studies directly assessed
the ability of first aid providers to instruct a per-
son with presyncope on PCMs in real time, in
several studies, researchers were able to effec-
tively instruct research participants on the use of
PCMs before an intervention (eg, tilt table test)
or for the treatment of presyncope in the real-
world setting."®"

An observational study enrolling 27 participants
with recurrent vasovagal syncope demonstrated
better improvements in heart rate and a lower like-
lihood of syncope with the use of lower-body PCM
(squatting with leg crossing) compared with upper-
body PCM (handgrip).8'®

In studies involving tilt-table testing, PCMs were
able to improve cardiovascular parameters, reduce
or eliminate symptoms of presyncope, and pre-
vent syncope within seconds of implementing the
PCM.™1519 |n a tilt table study of people with vaso-
vagal syncope, continuously applied PCMs were
beneficial for at least 2 minutes.”™

Dangerous medical conditions such as myocar-
dial infarction or stroke may cause presyncope.
Although a systematic review found no reported
adverse events or injuries from PCM use, the

2024 AHA and Red Cross Guidelines for First Aid

study populations included only people with
known recurrent orthostatic or vasovagal syn-
cope® PCMs have not been advocated for cardiac
causes of syncope and may delay definitive medi-
cal care.®®
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ENVIRONMENTAL EMERGENCIES

Bee and Wasp Stings

Background

Stings from bees, wasps, and hornets commonly result
in small local reactions consisting of pain, swelling, and
itching. Larger local reactions and anaphylaxis may occur.
Stinging bees, wasps, and hornets result in =60 deaths
per year in the United States." Most deaths are due to
anaphylaxis, a severe reaction that may include rapid de-
velopment of difficulty breathing, tongue or throat swell-
ing, lightheadedness (a possible symptom of low blood
pressure), vomiting, and disseminated hives. Death can
also occur from massive envenomation, generally from
at least 20 stings by large hornets or hundreds of stings
from honeybees.™*

The honeybee has a barbed stinger that often remains
in the skin after the sting and can continue to deliver
venom for up to 60 seconds.® Other species of bees,
wasps, and hornets have smooth stingers and can sting
multiple times.

Many people with a history of anaphylaxis have epi-
nephrine autoinjectors, which they are instructed to
self-administer at the first sign of anaphylaxis. First aid
providers may be called on to assist people experienc-
ing anaphylaxis to self-administer this medication.?6”
Intranasal and sublingual formulations of epinephrine
for the treatment of anaphylaxis were not available in
the United States or Canada at the time of guideline
development.

Treatment for local reactions to bee and wasp stings
is intended to reduce local symptoms of pain, swelling,
and itching at the site of the sting.

A literature search was performed by the writing
group in 2023.
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First Aid for Bee and Wasp Stings

Recommendations

1. If a person experiences anaphylaxis due to a bee,
wasp, or hornet sting and an epinephrine
autoinjector is available, the person should
self-administer the autoinjector.

2. Afirst aid provider should assist a person
experiencing anaphylaxis to use the autoinjector if
assistance is required.

3. If a person experiences anaphylaxis due to a bee,
wasp, or hornet sting, the emergency response
system should be activated.

4. Stings to the eye should be evaluated by a trained
medical professional.

5. Removal of a stinger remaining in the skin as soon
as possible by plucking or scraping can be
beneficial.

6. Over-the-counter oral antihistamines can be used
2a C-EO . o
to alleviate local itching.
22 C-EO 7. Topic_al c_orticosteroids can be used to alleviate
local itching.
22 C-EO 8. ltis reasonallble t(? wash the area of a bee, wasp,
or hornet sting with soap and water.
9. Administration of over-the-counter acetaminophen
2b C-EO and nonsteroidal anti-inflammatory agents may be
considered to alleviate local pain.
2 C-EO 10. Administration of icg or gold packs may be con-
sidered for local pain relief.

Recommendation-Specific Supportive Text

1-3. Strong international consensus, based primarily
on observational data, endorses early adminis-
tration of epinephrine as the primary treatment
of anaphylaxis regardless of the triggering
agent®'® Few experimental data were identi-
fied pertaining specifically to the treatment of
anaphylaxis from bee, wasp, or hornet stings. In
1 observational study detailing 8 cases of ana-
phylactic reactions to bee stings, 5 of the cases
were treated with epinephrine.’

4. Although rare, stings to the eye itself (as
opposed to stings to the eyelid or to the face
near the eye) can lead to permanent vision
loss and may require immediate medical
attention.'”""°

5. In an observational study evaluating honeybee
stings in human volunteers, there was no sig-
nificant difference in the size of wheal when
the retained stinger was plucked out compared
with scraping for removal® The area of the
wheal corresponded directly to the time the bee
stinger remained in the skin. In a second obser-
vational study conducted in rabbits, the amount
of honeybee venom delivered corresponded
directly to the amount of time the stinger was
embedded in the skin, up to #30 seconds.®

6—10. Few experimental data were identified to guide
treatment of local symptoms from bee, wasp,

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281



Gz0z ‘TT JequenoN uo Agq Blio'sfeulnofeyes/:dny woly papeojumod

Hewett Brumberg et al

or hornet stings. Clinical trials support the use
of oral antihistamines and topical corticosteroid
for local itching from mosquito bites,?' but data
for bee, wasp, and hornet stings are lacking.
Pain can be treated with oral over-the-counter
analgesic agents such as acetaminophen and
ibuprofen. Pain and swelling can be treated
with topical ice or cold packs3%227%
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Tick Bites

Background
There are many tick species in the United States, with ac-
tivity dependent on the season and geographic location.
Some species of tick are carriers of organisms that can
cause illness such as Lyme disease or Rocky Mountain
Spotted Fever if transmitted to a human host.! The Cen-
ters for Disease Control and Prevention reports that at
least 48 000 cases of tick-borne diseases are diagnosed
in the United States annually and >100 000 people seek
treatment in EDs for tick bite exposure.’

The risk of contracting a tick-borne illness is increased
if the tick is attached for >24 to 48 hours (Figure 4.)
Early tick removal may prevent disease transmission.??

The Centers for Disease Control and Prevention rec-
ommends antibiotic prophylaxis for Lyme disease when
a tick bite occurs in a highly endemic region and tick
attachment is estimated to have been >36 hours (based

Cumulative probability of transmitting

1.0 4
0.8 -
0.6 -
Weibull model

0.4

0.2 -

0.0 — T T ]

0 24 48 72 96

Hours attached

Figure 4. Risk of Lyme disease transmission based on
duration of tick attachment.

Reproduced from des Vignes et al? with permission of Oxford
University Press; permission conveyed through Copyright Clearance
Center, Inc.
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on the degree of engorgement with blood), if the tick
is an Ixodes scapularis tick, if antibiotics can be started
within 72 hours, and if there is no contraindication to
doxycycline In areas where Rocky Mountain Spotted
Fever is endemic, prophylactic antibiotic administration
is not recommended, but doxycycline is recommended
at the first sign of fever or rash.? Antibiotic prescribing is
performed by health care practitioners.

A literature search was performed by the writing
group in 2023,

First Aid for Tick Bites

1. Tick bites occurring in regions with high prevalence
of Lyme disease should receive prompt consultation
with a health care professional within 72 hours after
removal of an engorged tick.

2. We recommend removal of a tick as soon as
possible.

3. To remove a tick, we recommend grasping the head
of the tick as close to the skin as possible with
tweezers or a commercial tick removal device and
pulling upward with steady, even pressure.

Recommendation-Specific Supportive Text

1. Several clinical trials found that a single dose of
prophylactic doxycycline given within 72 hours
after an Ixodes scapularis tick bite could prevent
Lyme disease.5® Doxycycline prescribing requires
treatment by a health care professional. Although
the risk is decreased, some people develop Lyme
disease despite receiving prophylactic doxycycline,
and additional treatment is required.

2. The risk of infection from tick-borne illness
increases with the time of tick attachment
(Figure 4). Although the risk of contracting a tick-
borne iliness appears to be more substantial if the

tick is attached for >24 to 48 hours, the tick should
be removed as soon as possible to minimize the
risk of infection?%1° (Figure 5).

3. The risk of damaging tick mouthparts appears to
be lower when health care professionals remove
ticks with tweezers compared with laypeople
removing ticks by hand.'? In tick removal by der-
matologists, successful removal was most com-
mon when tweezers were used to grasp the tick
near the mouthparts compared with lasso and
traction devices, card slit devices, and freezing.”
Other methods of removal, including application
of gasoline, nail polish, methylated spirits, petro-
leum jelly, 70% isopropyl alcohol, or a hot kitchen
match, appear to be less effective."* Mechanical
removal is accepted by most experts.’'7 Although
squeezing the abdomen of the tick on removal
has not been definitively linked to transmission
of disease, some evidence links squeezing the
abdomen of the tick on removal to anaphylaxis
resulting from tick bites.”® As with any injury, hand
washing and wound cleansing should follow tick
removal. Steps for tick removal are shown in
Figure 5.
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Rash From Poison lvy, Poison Oak, and Poison
Sumac

Background

Contact dermatitis from Toxicodendron species (formerly
Rhus), including poison ivy, poison oak, and poison su-
mac, is a common problem that affects millions of Ameri-
cans annually, resulting in millions of visits to health care
facilities each year."? Approximately 50% to 75% of in-
dividuals react to urushiol, the allergic compound in Toxi-
codendron. Skin effects include redness, papules and
vesicles, and itching, typically starting within days of expo-
sure and lasting up to 3 weeks.? The extent and severity
of symptoms are proportional to the area and duration of
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urushiol contact with the skin. Therefore, initial treatment
is aimed at preventing or removing exposure to urushiol,
and later first aid is aimed at management of symptoms.
Although most affected individuals do well with home-
based care, advanced medical care is sometimes needed
for those with severe symptoms. Data on treatment ef-
fectiveness are limited, with few clinical trials.

A literature search was performed by the writing
group in 2023.

First Aid For Rash From Poison lvy, Poison Oak, and Poison Sumac

Recommendations

1. As soon as exposure to poison ivy, oak, or
sumac is recognized, the exposed area should be
washed with soap and water or a commercially
available decontamination product.

2. The usefulness of over-the-counter topical
steroids to alleviate local symptoms from poison
ivy, oak, or sumac is uncertain.

3. Cool compresses may be considered for relief of
local symptoms from exposure to poison ivy, oak,
or sumac.

2b C-EO

4. Oatmeal baths may be considered for relief of
local symptoms from exposure to poison ivy, oak,
or sumac.

2b C-EO

5. The usefulness of over-the-counter antihistamines
to alleviate local symptoms from poison ivy, oak,
or sumac is uncertain.

2b C-EO

Recommendation-Specific Supportive Text
1. Washing with soap and water can remove up to
100% of poison ivy oils if done immediately after
contact. This falls to 50% at 10 minutes, 25 % at
156 minutes, and 10% at 30 minutes® In 1 study
of healthy volunteers who were exposed to
crushed poison ivy leaves, washing with a com-
mercial decontamination product, commercial
hand cleaner, or dishwashing soap and water
produced 55% to 70% reductions in local symp-
toms compared with control, even when used 2
hours after urushiol application; no significant
difference was found among the 3 treatments.*
2. Topical corticosteroids are often recommended
for symptomatic treatment of local symptoms.5®
However, those corticosteroids that have been
demonstrated to improve local symptoms are
not available over the counter. In 1 randomized,
blinded trial involving 92 cases of Toxicodendron
dermatitis, 0.2% hydrocortisone lotion, 1.0%
hydrocortisone ointment, 2.5% hydrocortisone
ointment, and 2.5% hydrocortisone cream
were not reported to improve symptoms.” An
expert consensus panel recommended the
use of midpotency or high-potency topical cor-
ticosteroids for mild and moderate symptoms
of Toxicodendron dermatitis, respectively.® An
observational study enrolling 89 participants
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found that the combination of systemic cortico-
steroids and high-potency topical corticosteroids
reduced the duration of itching® In this same
study, the use of low-potency corticosteroids
was not associated with symptom improvement.

3-4. Although supported by little evidence, cool
compresses and oatmeal baths are frequently
recommended for symptomatic relief of itching
from Toxicodendron exposure.??

5. Although oral antihistamines have been recom-
mended as a treatment for local itching, few
data support their use.25%8% An expert consen-
sus and 2 review articles suggested the use of
oral antihistamines for help with sleep at night
but questioned their efficacy for itching.>°¢ One
observational study enrolling 89 participants
did not find a statistically significant reduction
in symptoms with the use of oral antihistamine.®
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Snake Bite

Background

Approximately 8000 to 10000 people are treated for
snakebite in the United States each year.'"® Two families
of venomous snakes (Crotalinae and Elapidae) are indig-
enous to the United States.* Most snakebites occur in
the warmer months and involve the extremities.>™”

More than 95% of venomous bites in North America
are caused by crotaline snakes (Crotalinae, also known
as pit vipers), specifically rattlesnakes, copperheads, and
cottonmouths® Venom from crotaline snakes causes
tissue injury and may also cause low blood pressure,
bleeding, and muscle fasciculations leading to paralysis.
Wounds are generally red, warm, tender, and swollen.
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In the United States, bites from coral snakes (Elapidae)
occur in the Southeast (primarily Florida) and the South-
west (Texas, New Mexico, Arizona).” These bites do not
cause tissue injury; coral snake venom is primarily neu-
rotoxic and can cause paralysis within minutes to hours.

There is a relative paucity of literature about the most
effective first aid treatments for snake envenomation.
Application of tourniquets, pressure bandage immobiliza-
tion, incision, suction, ice application or immersion, and
application of electrical current have been advocated,
with known risks and unclear benefits.®>"

These recommendations are specific to snakebites
occurring in the United States and Canada and involving
indigenous snakes. Snakes in other parts of the world
have different venom effects and may require different
first aid measures.

A literature search was performed by the writing
group in 2023,

First Aid for Snake Bite in North America

COR LOE Recommendations

1. Emergency services should be activated for any
person bitten by a venomous or possibly
venomous snake.

1 C-EO

2. ltis reasonable to rest and immobilize the bitten
extremity and minimize exertion by the person
who was bitten if it does not delay access to
emergency medical care.

2a C-LD

3. ltis reasonable to remove rings and other con-

2a -E! - . . .
CES stricting objects from the bitten extremity.

4. Application of ice to a snakebite wound is of
C-LD unproven benefit and may be harmful in some
situations.

5. The use of suction to treat snake bites is

CLD potentially harmful.
6. The application of electric shock to treat snake
C-LD o .
bites is potentially harmful.
7. The use of tourniquets to treat snake bites is
C-LD .
potentially harmful.
c-LD 8. The use of pressure immobilization bandaging to

treat snake bites is potentially harmful.

Recommendation-Specific Supportive Text

1. The definitive treatment for snake bite is antivenom,
which is not available for use in the first aid setting.
It is not practical to treat shock, internal bleeding, or
severe neurotoxicity in the first aid setting. A per-
son bitten by a snake that is venomous or might be
venomous should seek prompt medical attention.
Transport by EMS allows delivery of supportive and
stabilizing care before arrival at the hospital.

2. A pit viper bite typically deposits venom intrader-
mally or into the subcutaneous space. In a human
experimental study, flow of an intradermally or sub-
cutaneously injected radiotracer increased when
the subject walked for 210 minutes.’? This could
lead to increased systemic absorption of venom.
The ideal response in each situation requires
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balancing the goals of reducing exertion with
avoiding delay to care.

Swelling of an envenomated limb may cause rings
to constrict and damage the finger. Although never
studied, removal of rings and other constricting
jewelry is a reasonable first aid action.

Ice has not been studied as a first aid treatment for
snakebite,'® and case reports show tissue injury from
aggressive cryotherapy.'® Ice application is not gener-
ally recommended for the treatment of snakebite. 45
Suction, with or without incision, is not effective in
venom removal'"'® and may cause tissue injury.'”'®
Systematic reviews of human experience and
animal experiments suggest that electric shock
therapy is ineffective and potentially harmful in
snakebite. 51920

Tourniquet application was found to be ineffec-
tive or to worsen local tissue injury in systematic
reviews of human and animal studies.'®'519

The results of human and animal studies of pressure
immobilization bandaging are mixed with regard to
both intended effects (delayed onset of systemic
toxicity) and to harms (worsening tissue injury).'3'®
Several studies show that medical personnel and
lay rescuers had a low rate of appropriate pressure
immobilization bandage placement, even under
ideal conditions.?'2® Although a properly placed
pressure immobilization bandage may have a role
in the management of neurotoxic snakebite, >95%
of snake envenomation in North America involves
snakes with cytotoxic venom. Given this uncertainty,
pressure immobilization bandaging is not currently
recommended for use in North America.?*
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Jellyfish Stings

Background

Jellyfish stings are a common summertime occur-
rence and can cause local pain and discomfort. In
North America, most people are treated at the scene
of the injury, but some require more advanced medi-
cal care.! Allergic reactions can occur but are uncom-
mon. Data on treatment recommendations are limited;
there is a paucity of clinical trials, and it is not clear
that all species of Cnidaria respond to available first
aid treatments the same way. Within these limitations,
hot water immersion appears to be the most effec-
tive for pain relief. Various topical products, including
vinegar, baking soda, urea, and meat tenderizer, have
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been evaluated but have not consistently demonstrat-
ed a reduction in pain, and some increase nematocyst
discharge.

A literature search was performed by the writing
group in 2023,

First Aid for Jellyfish Stings

COR LOE Recommendations

1. Afirst aid provider should observe a person with
a jellyfish sting for systemic reaction and call
emergency services for difficulty breathing, signs
of shock, or severe pain.

1 C-EO

2. It is reasonable to remove any remaining tentacles
by lifting or pulling while avoiding manual contact.
Rinsing the affected area with seawater to remove
the tentacle is a reasonable alternative if
mechanical removal is not available.

2a C-LD

3. After removal of tentacles, it is reasonable to use
nonscalding hot water immersion/irrigation or to
apply a heat source to relieve pain.

2a C-LD

4. Topical lidocaine cream or gel may be reasonable

2b C-LD for pain control if hot water is not available.

Recommendation-Specific Supportive Text

1. Most jellyfish stings in North America result only
in local symptoms, but severe local symptoms
and systemic symptoms from venom can occur.’
The ideal period of observation is unknown,
but most severe reactions occur soon after
envenomation.

2. A study of model envenomation evaluated the
effect of scraping or pulling Alatina alata (sea
wasp) tentacles off simulated tissue compared
with rinsing with a number of test solutions.
Scraping resulted in more hemolysis than pull-
ing off the tentacle or rinsing with seawater.
Rinsing with both seawater and ethanol resulted
in increased hemolysis compared with pulling ten-
tacles with tweezers.?

3. Data from human studies’® generally show ben-
efit from hot water immersion or irrigation com-
pared with alternative treatments such as cold
application, papain, vinegar, meat tenderizer, or
no treatment. This finding has been confirmed by
systematic reviews.”® The most commonly studied
water temperature was 40°C (104°F).

4. Topical application of lidocaine (in either 10%-—
158% or 4%-5% formulations) appears to
inhibit nematocyst discharge or decrease pain
from stings by the tentacles of multiple jellyfish
species.®1°
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Spider and Scorpion Envenomation

Background

Spider bites and scorpion stings are common occur-
rences in the United States.”® Although many are be-
nign and cause only self-limited local symptoms, some
species of spider such as the black widow and brown
recluse and some species of scorpion, for example, the
bark scorpion, can cause more severe localized and sys-
temic symptoms.5®

Bites from black widow and related spiders (genus
Latrodectus) cause severe crampy pain, muscle rigidity,
diaphoresis, and hypertension; although a rash is some-
times observed around the bite site, widow spider bites
do not cause local tissue injury. Bites from brown recluse
and related spiders (genus Loxosceles) cause painful
ulcerated wounds that progress over days to weeks,
sometimes associated with hemolysis and rhabdomy-
olysis. Bark scorpion (Centruroides) stings cause severe
localized pain and muscle cramping that may impair
breathing in children.

First aid treatment involves localized wound care and
over-the-counter analgesics for pain. Data on first aid
treatment are limited, with few randomized trials of first
aid interventions. Advanced medical care is sometimes
needed for the more severe symptoms.

The effects of spider and scorpion envenomation vary
widely around the world. These guidelines are relevant to
spider bites and scorpion stings occurring in the United
States and Canada.

A literature search was performed by the writing
group in 2023.

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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First Aid for Spider and Scorpion Envenomation

COR LOE Recommendations

1. Emergency services should be called if a person
bitten by a spider or stung by a scorpion develops
symptoms throughout the body such as difficulty
breathing, muscle rigidity, dizziness, or confusion.

1 C-EO

2. A person bitten by a spider or stung by a scorpion
should seek medical care if pain extends beyond
the site of the bite/sting, becomes severe, and is
not controlled by over-the-counter pain medica-
tions; if an open wound develops; or if the person
experiences symptoms throughout the body.

1 C-EO

3. Over-the-counter acetaminophen and nonsteroi-
dal anti-inflammatory agents can be used to allevi-
ate local pain from scorpion stings.

2a C-LD

4. If the skin is intact, topical lidocaine can be useful

2a C-LD . . . .
to relieve local pain from scorpion stings.

5. Ice can be useful for local pain relief from scor-

2a C-LD . .
pion stings.

Recommendation-Specific Supportive Text

1-2.  Although many bites and stings of spiders and scor-
pions result only in local symptoms, severe manifes-
tations can compromise breathing or cause muscle
injury and kidney failure.5¢ These conditions require
treatment in a health care setting.

3-5. A randomized trial of 130 adults with scorpion stings
occurring in Turkey showed pain improvement with
application of topical 5% lidocaine, administration of
intravenous acetaminophen, or topical application of
ice; the greatest pain reduction was from lidocaine.”
However, a similar study, also from Turkey, found
slightly better pain relief in 106 adult patients who
received intravenous acetaminophen or intravenous
dexketoprofen (a nonsteroidal anti-inflammatory
drug [NSAID]) compared with topical 5% lidocaine
or placebo.® Although 5% topical lidocaine, oral acet-
aminophen, and oral NSAIDs are available in the
United States without a prescription, intravenous
formulations of acetaminophen and NSAIDs are not
available in the first aid setting. Overall, these studies
provide indirect evidence for the use of acetamino-
phen, NSAIDs, topical lidocaine, and ice for scorpion
stings occurring in the United States. Although ice is
commonly recommended, no studies assessing the
use of these therapies for spider bites were found.
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Hypothermia

Background

Accidental hypothermia is an environmental emergen-
cy that may be encountered in urban, rural, and austere
settings. The very young, the very old, and people with
impaired temperature perception, regulation, and abil-
ity to communicate are at increased risk of hypother-
mia. In the United States, hypothermia is responsible
for 1300 deaths annually.! Death rates are highest
among men, the elderly, and people who live in rural
areas.?®

Heat loss occurs through 4 methods: conduction,
convection, radiation, and evaporation (Table 10). Hypo-
thermia occurs when the core body temperature drops
below the normal temperature range near 37°C. Indi-
viduals may be “cold” or “cold stressed” with tempera-
tures of 35°C to 37°C. Mild hypothermia begins when
the core temperature falls below 35°C. Hypothermia
progresses through predictable stages in a continuum
to death (Table 11). First aid providers are unlikely to be
able to obtain core body temperatures, so assessment
and treatment decisions must be guided by signs and
symptoms.

Rewarming may use passive measures (protecting
from further heat loss and allowing the body to rewarm
itself) or active measures (applying external sources of
heat to the body).

These recommendations address mild to severe/
profound hypothermia in children and adults and are not
applicable to infants <60 days of age and to cardiac
arrest in all age groups.

A literature search was performed by the writing
group in 2023.

Table 10. The 4 Mechanisms of Heat Loss

Mechanism | Definition

Conduction | Heat transferred directly from warmer to cooler objects that
are touching each other

Convection | Heat transferred to or from gas or liquid that is in motion

Radiation Heat released into air from the body

Evaporation | Heat lost from vaporization of liquid on the skin
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Table 11.

Hypothermia Signs, Symptoms, and Potential Rewarming Strategies

Cold stress, 35-37

Alert
Possibly shivering

Remove from cold environment; protect from further
heat loss.

Passive rewarming is often adequate in healthy
people.

Mild hypothermia, 32—-35

Shivering

Altered level of responsiveness

Protect from harm such as falls.

Passive and active rewarming methods may be
used in tandem.

Seek additional care.

Moderate hypothermia, 28—-32

+Shivering
*Low heart rate

Decreased level of responsiveness

Pale, nonblanching exposed skin
Associated with frozen tissue/frostbite

Hypothermia with decreased responsiveness, such
as responding only to loud voice or pain, is a
medical emergency.

Use all available passive and active rewarming
methods, handle the patient gently, and activate the

Severe hypothermia, <28
Profound hypothermia, <24

Cessation of shivering

Unresponsive, may appear lifeless

Slow heart rate and breathing
High risk for irregular heart rhythm and cardiac arrest

emergency response system.

First Aid for Hypothermia

2a

ebb2 December 10, 2024

. A person with signs and symptoms of hypother-

mia should be protected from further heat loss by
moving from the cold environment to a warm one,
having saturated clothing removed, being allowed
to passively rewarm with blankets, and being
actively rewarmed if resources are available.

. If a person with hypothermia cannot be immedi-

ately moved from a cold environment to a warm
one, they should be protected from further heat
loss by insulation from the ground, covering of

head and neck, and shielding from heat loss by
wind using a plastic or foil layer in addition to a
dry insulating layer.

. When using rewarming devices of any kind, the

first aid provider should follow the manufacturer's
instructions for the device used, place insulation
between the heat source and skin, and frequently
monitor for burns and pressure injury.

. If a person with hypothermia has a decreased

level of responsiveness such as unresponsive-
ness, inability to remain awake, mumbling speech,
confusion, or inability to participate in removal of
clothing or has pallor, cyanosis, or frozen skin, the
emergency response system should be activated
while the person is rewarmed by any available
method.

. For patients experiencing cold stress or mild

hypothermia who are alert and can safely con-
sume oral food or fluids, it is recommended to
provide high-calorie foods or drinks.

C-LD

. If a person with hypothermia with a decreased

level of responsiveness is wearing damp (not
saturated) clothing such as polyester fleece

and cannot be immediately moved into a warm
environment, active rewarming through the damp
clothing is reasonable to initiate with the hypo-
thermia wrap technique, using chemical heat
blankets, plastic or foil layers, and insulative
blankets.

C-LD

. ltis not beneficial to use body-to-body rewarming

for active rewarming over other active rewarming
techniques such as chemical heat packs or forced
air systems.

First Aid for Hypothermia (Continued)

8. ltis not effective to treat a person with
hypothermia by using small glove or boot insert
chemical heat packs as the sole or primary
means of rewarming.

9. Heat sources, rubbing, and massage should not
be applied to the extremities of a person with
hypothermia.

10. ltis potentially harmful to use a warm shower or
warm water immersion for rewarming a person
with hypothermia with a decreased level of
responsiveness (moderate to severe hypother-
mia) because of the risk of core temperature
after drop, hypotension, falls, and drowning.

Recommendation-Specific Supportive Text

1.

In studies of active torso-warming modalities using
a healthy volunteer model of induced severe hypo-
thermia, active rewarming methods were faster
than passive spontaneous rewarming methods. In
3 human volunteer studies, core rewarming rates
were highest when using forced air or contact
heaters with surface insulation, hot water bottles,
or heating blankets (rewarming rates, 0.57°C/h—
1.45°C/h) and body-to-body warming (0.62°C/h)
compared with passive spontaneous warming
under a blanket (0.1°C/h-0.36°C/h).**® Subjects
in all 3 studies received medication to suppress
shivering.

In a small, randomized study of volunteers who
were dressed in moistened clothing and exposed
to a cold and windy environment, use of a vapor-
tight layer and an additional dry insulating layer
(the Hibler method) is the most efficient wrapping
method to prevent heat loss.” Although exposure
of the head to cold and wet conditions does not
contribute disproportionately to heat loss, head
exposure causes a disproportionate increase in

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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core cooling rate, likely due to redistribution of
blood flow to the scalp, neck, and face.®

The risk of burns from active external rewarm-
ing was described in a 3-patient case series. The
authors, who are subject matter experts, concluded
that first aid providers should ensure that manufac-
turer instructions are followed, insulation (eg, cloth)
is placed between the skin and the heat source
(unless manufacturer instructions direct other-
wise), and regular efforts are made to observe
heated skin for signs of impending burn injury (eg,
redness).?

Decreased level of responsiveness, mumbling
speech, confusion, the inability to participate in
removal of wet clothing, pallor, cyanosis, stum-
bling, and frozen skin are potential signs of life-
threatening hypothermia requiring immediate
rewarming and advanced care.'

Shivering is a physiological response to cold expo-
sure, capable of increasing heat production signifi-
cantly, by b to 6 times the resting metabolic rate.
Although it is an effective method for rewarming,
shivering is also highly energy intensive, raising
the core temperature of the body but at the cost
of substantial calorie expenditure. Providing high-
calorie nutrition supports this metabolic demand,
aids in maintaining energy reserves, and supports
the natural rewarming process of the body. The
provided substances should be at a safe tempera-
ture to avoid any risk of burning the esophagus.’
In many freezing and windy settings, undressing
a hypothermic person may further contribute to
their heat loss. In a simulation study evaluating a
multilayer wrap such as those used in mountain
rescue, a chemical heating blanket inside a foil or
plastic vapor barrier wrap was effective at transfer-
ring heat across dry and damp (but not saturated)
fleece clothing. When evaluated in a simulated
scenario involving saturated clothing, the excess
moisture rendered the chemical heat packs inert.
The researchers conclude that rescuers should cut
off saturated clothing in a protected environment
before wrapping wet, hypothermic people, but
damp clothing need not be removed.'?

A simulation study of mildly hypothermic healthy
volunteers found that rewarming with an external
heat source was more effective than body-to-body
heat donation by sharing an insulated bag with an
euthermic individual (2.46+1 °C/h compared with
2.55+1.09 °C/h).'® Another similarly designed
simulation study found that core rewarming rates
were highest when using an 850-W heater and
rigid cover (1.45 °C/h), charcoal heating and
600-W rigid heater (0.7 °C/h), or 600-W heater
and blanket (0.57 °C/h) compared with body-
to-body warming (0.562 °C/h).°

2024 AHA and Red Cross Guidelines for First Aid

8. Chemical heat packs used in studies rewarming
hypothermic volunteers are large and are often
built into panels in blankets and cover the torso.
For example, a recent simulation study used a
blanket with 6 heating panels with a combined
mass of 397 g."? In contrast, small chemical heat
packs marketed as glove and boot liners are
between 15 and 60 g, and their ability to pro-
vide heat is highly variable."* The mass and heat
generation of glove and boot liners are too low to
facilitate the active rewarming of a person with
hypothermia.

9. Asimulation study describing the role of extremity
circulation in relation to core temperature found
that heating the extremities and promoting the
venous return of cold blood from the extremities
may result in cooling of the central circulation.”™
Core temperature drop after external rewarming
has been confirmed in small human volunteer
studies.''®

10. Although people with simple cold stress (cold
and shivering with normal mental status) were
generally able to safely rewarm in a warm
shower or warm water immersion in a single-
patient experimental study of mild hypother-
mia (core temperature ~36°C), warm bath
rewarming was associated with transient core
temperature drop, decreases in mean arte-
rial pressure, and increases in heart rate and
cardiac output.'® These effects can lead to
decreased perfusion to the vital organs and,
in severe cases, cause arrhythmia. In addition,
attempting to manage a person with hypother-
mia who is confused or has a decreased level
of alertness in a shower or bathtub is poten-
tially dangerous for the person with hypother-
mia and the first aid provider.
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Frostbite

Background

Frostbite is a condition that results from the freezing of
skin and, in severe cases, underlying tissues. The forma-
tion of ice crystals within the cells causes cellular and
tissue damage. The extremities—fingers, toes, nose, and
ears—are particularly susceptible to frostbite. The sever-

ity

of frostbite varies from mild cases in which only the

outer layers of the skin are affected (superficial frostbite)

to

more severe cases involving deeper tissues. Symp-

toms include numbness, tingling, pain, and changes in
skin color (from pale to hardened and dark). In extreme
cases, frostbite can cause tissue necrosis leading to digit
or limb loss.

A literature search was performed by the writing

group in 2023,
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First Aid for Frostbite

LOE Recommendations

1. The preferred method for warming frostbitten
tissue is clean lukewarm water immersion at 37°C
to 40°C (99°F-104°F).

C-LD

2. Frostbitten tissue should be rewarmed at the
earliest opportunity, as long as there is no risk of
refreezing.

C-LD

3. If clean lukewarm water immersion is not feasible,
frostbitten tissue should be allowed to rewarm
spontaneously in warm room air or next to the
person’s own warm skin.

C-LD

2024 AHA and Red Cross Guidelines for First Aid

First Aid for Frostbite (Continued)

LOE Recommendations

4. A person with frostbite should seek prompt

S medical attention.

5. Jewelry or other constricting materials should be
removed from a frostbitten extremity as soon as
possible.

C-EO

6. A person with moderate to severe hypothermia
should receive core rewarming before frostbite
is treated.

C-EO

7. If possible, a person should protect frostbitten
tissue from further injury and avoid walking on
frozen feet and toes.

C-EO

8. For frozen and thawed tissue and between the
toes and fingers, bulky, clean, dry gauze or sterile
cotton dressings should be applied. Circumfer-
ential dressings should be wrapped loosely to
allow for swelling without placing pressure on
the underlying tissue.

C-EO

9. It may be reasonable to give ibuprofen to a
person with frostbite to prevent further tissue
damage and to treat pain.

C-EO

10. It is not recommended for first aid providers to

=3 debride blisters associated with frostbite.

Recommendation-Specific Supportive Text

1. Several animal model studies have demonstrated
that water temperature slightly above normal
body temperature (37-40°C [99-104°F]) is
best for rapid rewarming with a warm-water
immersion technique.™ In one of these studies,
rapid rewarming with warm water (45° C [113°F])
was harmful.? More recent human patient case
series have demonstrated the safety and effi-
cacy of rewarming frostbitten tissue in the range
of 37°C to 40°C for between 20 and 30 min-
utes.®* Five recent systematic reviews and clini-
cal practice guidelines also endorse lukewarm
water immersion at or near this temperature
range.®° If a thermometer is not available, water
temperature can be tested against one’s wrist,
where it should feel slightly warmer than body
temperature.

2. The mechanism of tissue damage in frostbite

is the development of ice crystals in cells, which
can destroy cell membrane integrity. As a result,
it is widely recommended that tissue refreezing
be strictly avoided and first aid in-field rewarm-
ing be considered only if the risk of refreezing is
negligible.581°

3. Animal studies have demonstrated that use of a

warm water immersion technique at a temperature
of 37°C to 40°C (98.6°F-104.0°F) is best for
rapid rewarming of frozen tissue. Limbs left to thaw
spontaneously at 27°C to 29°C (81°F-84°F) also
had good outcomes. Air rewarming can be used
as an alternative rewarming method when warm
water immersion is not possible.?

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281



Gz0z ‘TT JequenoN uo Aq Blio'sfeuinofeye;/:dny woly pspeojumod

Hewett Brumberg et al

4. Frostbite is a potentially tissue-threatening injury,
and estimating the size and severity of frostbitten
tissue can be challenging, especially in the first aid
setting. Advanced treatment for frostbite such as
thrombolytic medication can be administered only
in a health care setting and is most effective when
given soon after injury.''? Frostbite involving deeper
tissue depths may require care at a burn center®

5. Tissue of the frozen extremities will swell, so it is
recommended to remove constricting items such
as jewelry and tight clothing.

6. Frostbite is a common finding in hypothermic
individuals. However, rewarming the core of the
person with hypothermia is the treatment priority,
and rewarming the extremities first can cause the
core temperature to decrease.''

7. A characteristic of acute frostbite and frozen tis-
sue is the inability to sense touch, including ongo-
ing mechanical tissue damage. A person with
frostbitten fingers and hands or toes and feet
may not be aware of ongoing damage caused
by movement, especially walking. Experts recom-
mend that frostbitten tissues be protected and
that frostbitten hands and feet not be used for
climbing or walking whenever it is avoidable.®

8. Frozen and thawed tissues are extremely vul-
nerable to further injury and infection. Applying
bulky dressings provides a protective layer that
insulates the tissue, maintaining an optimal heal-
ing environment while shielding the area from
external contaminants and physical trauma. After
thawing, tissues can become wet, increasing the
risk of infection and delayed healing. Clean and
dry dressings absorb excess moisture, keeping
the area dry and reducing the likelihood of bac-
terial growth. Edema, or swelling, is a common
response in tissues damaged by freezing and
thawing attributable to increased fluid accumula-
tion and inflammatory processes. Loose, circum-
ferential wrapping allows expansion as swelling
increases, which prevents the constriction of
blood flow and further tissue damage. Frozen and
thawed tissues are susceptible to pressure sores
and necrosis. Bulky dressings distribute pressure
more evenly, reducing the risk of localized pres-
sure points that can compromise blood flow and
tissue viability.®

9. NSAIDs decrease the production of prostaglandins
and thromboxanes that can cause vasoconstric-
tion, dermal ischemia, and further tissue damage
in frostbite. Ibuprofen is recommended by many
experts and included in many treatment guidelines,
although direct clinical evidence is lacking5#'®

10.Intact skin is an essential barrier for infec-
tion. Whenever possible, intact epidermal layers
should be left intact.

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281
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Heatstroke and Exertional Hyperthermia

Background

Exertional hyperthermia occurs when a person performs
strenuous exercise in a warm environment or is not ad-
equately able to thermoregulate by sweating. Heatstroke
is an emergency condition characterized by severe hy-
perthermia and organ dysfunction, typically with mental
status alteration. The growing incidence of heat-reported
illness is of increasing concern because of global urban-
ization and climate change.

The current heat emergency data have several limi-
tations. Most studies were small and involved inducing
hyperthermia in asymptomatic, healthy adult volunteers,
resulting in indirect evidence for treating adults with
heatstroke. Studies involving people with heatstroke are
generally observational and use rapidity of temperature
reduction as the end point. Few studies are available on
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the impact of first aid interventions on crucial clinical
outcomes such as mortality, organ damage, and adverse
events. No comparative studies of cooling techniques in
children were identified.

This topic was the subject of a 2020 ILCOR system-
atic review," a 2020 AHA/Red Cross focused update,?
and a 2022 ILCOR evidence update.® An updated litera-
ture search was performed by the writing group in 2023.

First Aid for Exertional Hyperthermia and Heatstroke

COR

LOE | Recommendations

1. For people with exertional hyperthermia or
heatstroke, first aid providers should move the
individual from the hot environment, remove excess
clothing, limit exertion, and provide cool liquids if
the person is able to swallow.

C-EO

2. For people with heatstroke (heat illness with altered
mental status), first aid providers should activate
emergency services.

C-EO

2a

3. For adults with heatstroke, it is reasonable to
initiate immediate active cooling by using whole-
body (neck-down) cool- to cold-water immersion for
15 minutes or until neurological symptoms resolve
(whichever occurs first).

C-LD

2a

4. For adults with heatstroke, it is reasonable to initiate
other forms of active cooling, including commercial
ice packs, cold showers, ice sheets and towels,
cooling vests and jackets, and evaporative, fanning,
or a combination of techniques when water
immersion is not available.

2a

5. For children with heatstroke, it is reasonable to initi-
ate immediate active cooling by using whole-body
(neck-down) cool- to cold-water immersion for 15
minutes or until neurological symptoms resolve
(whichever occurs first).

C-EO

2a

6. For children with heatstroke, it is reasonable to
initiate other forms of active cooling, including
commercial ice packs, cold showers, ice sheets and
towels, cooling vests and jackets, and evaporative,
fanning, or a combination of techniques when water
immersion is not available.

C-EO

2b

7. It may be reasonable for first aid providers, who are
trained and willing, to measure core temperature
during active cooling for heatstroke. The target core
temperature to cool until is 39°C (102.2°F).

C-EO

Recommendation-Specific Supportive Text

1.
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Although not formally studied, these safe, read-
ily available measures are commonly included in
standard recommendations of heat exhaustion
or heatstroke.*®

Heatstroke (heat stress accompanied by altered
mental status) can lead to muscle injury, coagu-
lopathy, organ failure, cardiovascular collapse,
and death.”® Heatstroke is a medical emer-
gency that requires rapid cooling, intravenous
fluids, and intensive monitoring and support in
a hospital setting.

Survival from heatstroke is related to the speed at
which temperature reduction is achieved; faster
cooling is associated with better survival®

2024 AHA and Red Cross Guidelines for First Aid

An ILCOR systematic review of 63 studies of
cooling techniques for exertional heat exhaus-
tion and heatstroke found faster cooling rates
with water immersion compared with passive
cooling.! There was no significant difference in
the rate of body temperature reduction across
water temperatures of 2 to 26°C (36°F-79°F),
indicating that the act of immersion, rather than
water temperature, is most important.
4. The listed cooling methods reduce temperature
more slowly than immersion methods but more
quickly than passive body cooling or application
of ice packs to the axilla and groin.'?"'*
Although much of the hyperthermia litera-
ture includes adolescent athletes and mili-
tary recruits in the studied population, studies
enrolling younger children have not been com-
pleted.” In the absence of pediatric-specific
studies, pediatric recommendations mirror rec-
ommendations for adolescents and adults.'>™'®
7. The primary outcome of active cooling for heat-
stroke is core temperature reduction. Although
core temperature measurement is typically
outside the scope of lay first aid providers,
it may be appropriate in some settings and
circumstances.*'%'8

5-6.
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Oral Rehydration for Exertional Dehydration

Background
Dehydration associated with exertion is a health concern
frequently encountered in the first aid setting, particularly
in sporting events. The condition continues to pose sig-
nificant risks to athletes and participants involved in physi-
cally demanding activities. It is characterized by reduced
total body water content, often exacerbated by increased
perspiration, respiratory water loss, high ambient tempera-
tures, and inadequate fluid intake. This imbalance in fluid
homeostasis can lead to diminished physical performance,
cognitive impairments, and in severe cases, life-threatening
complications such as heatstroke or acute kidney injury.
Although various hydration strategies have been used to
prevent or mitigate these outcomes, there has been a lack
of consistency in past treatment recommendations.

This topic was the subject of a 2-part ILCOR system-
atic review in 2023.?

Oral Rehydration for Exertional Dehydration

Recommendations

1. In the absence of shock, confusion, or inability to
swallow, first aid providers should assist or
encourage individuals with exertional dehydration to
orally rehydrate with any available rehydration drink
or potable water.

2. It is reasonable to choose 4% to 9% carbohydrate-
electrolyte drink over potable water, 0% to 3.9%
carbohydrate-electrolyte drinks, coconut water, or
low-fat cow's milk, if each is readily available.

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281
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Recommendation-Specific Supportive Text

1-2. A pair of 2023 ILCOR systematic reviews'?
identified 22 studies comparing carbohydrate-
electrolyte drinks and other beverages with
water for effective oral rehydration. These stud-
ies used surrogate markers of rehydration, typi-
cally urine output. The authors of these studies
considered low urine output to represent reten-
tion of the administered fluids, an indirect mea-
sure of rehydration effectiveness. Although
there was variability between studies, the
review authors concluded that carbohydrate-
electrolyte drinks (4%—-9% glucose concentra-
tion) were overall associated with the highest
net fluid balance. No beverage was superior for
all end points studied, and all beverages except
beer were equal or superior to potable water for
some end points in some studies.
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TOXICOLOGY EMERGENCIES

Opioid Overdose

Background

Opioid overdose is a leading cause of death in the United
States and worldwide. More than 80000 people in the
United States died of opioid overdose in 2021, with a
14% increase in the age-adjusted death rate from opioid
overdose in a single year.! In the same year, 1.06 million
people were treated in US EDs for nonfatal opioid over-
dose.? Most overdoses are unintentional.

Opioid overdose causes central nervous system
depression (sleepiness, unresponsiveness) and respira-
tory depression (slowed and stopped breathing), which, if
untreated, progresses to cardiac arrest.

Naloxone is an antidote that reverses the effect of
opioid overdose, restoring consciousness and breathing.
Naloxone can be administered by multiple routes, and
naloxone nasal spray is available in the United States
without a prescription.

Because it can be difficult to reliably ascertain the
presence or absence of a pulse in the first aid setting,
these guidelines follow the Opioid-Associated Emer-
gency for Lay Responders Algorithm (Figure 6). This
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Suspected opioid poisoning
Check for responsiveness.
Shout for nearby help.
Activate the emergency response system.
Get naloxone and an AED if available.

Is the
person breathing
normally?

Yes No

Figure 6. Opioid-Associated
Emergency for Lay Responders
Algorithm.

AED indicates automated external
defibrillator; CPR, cardiopulmonary

resuscitation; and EMS, emergency
medical services. *For adult and adolescent
victims, responders should perform
compressions and rescue breaths for

Ongoing assessment of
responsiveness and breathing
Goto 1.

© 2020 American Heart Association

3 5
Prevent deterioration Start CPR*
¢ Tap and shout. ¢ Give naloxone.
¢ Reposition. ¢ UseanAED.
e Consider naloxone. * Resume CPR until EMS arrives.
¢ Continue to observe until
EMS arrives.

opioid-associated emergencies if they are
trained and perform hands-only CPR if
not trained to perform rescue breaths. For
infants and children, CPR should include
compressions with rescue breaths.

does not preclude people with appropriate training from
using the Opioid-Associated Emergency for Health Care
Providers Algorithm.

Nothing in these guidelines is intended to preclude
the use of other opioid antagonists (eg, nalmefene),
which are available by prescription only in the United
States at the time of this writing.

These recommendations adapt those found in the
2020 AHA adult basic and advanced life support and
pediatric basic and advanced life support guidelines and
the “2023 American Heart Association Focused Update
on the Management of Patients With Cardiac Arrest or
Life-Threatening Toxicity Due to Poisoning” for the first
aid setting®® An updated literature search was per-
formed by the writing group in 2023.

First Aid for Opioid Overdose 2

Recommendations

1. It is beneficial for first aid providers to receive
training in responding to opioid overdose, including
the provision of naloxone.

2. A first aid provider who encounters a person with
suspected opioid overdose who is unresponsive
and not breathing or not breathing normally should
activate the emergency response system, provide
high-quality CPR (compressions plus ventilation),
and administer naloxone.

Recommendation-Specific Supportive Text
1. Ten controlled studies assessed the impact of opi-
oid overdose training on the ability of individuals
with opioid use disorder to recognize opioid-
associated resuscitation emergencies or their will-
ingness to administer naloxone.®'® One study'

ebb8 December 10, 2024

found that the rate of naloxone administration was
higher in those who had received opioid training
compared with those who had not (32% versus
0%), although another study found no difference in
the provision of aid between trained and untrained
responders.’ Interventions that included skills
practice (ie, naloxone administration) were more
likely to lead to improved clinical performance
compared with interventions without skills prac-
tice,” 182" and an RCT showed that people who use
opioids and their significant others were more likely
to administer naloxone if they received hands-on
training compared with watching a video.’® Opioid
education and naloxone distribution programs are
widely accepted by first aid providers in various
settings.?23

More than 20 studies®*"%? demonstrate that nalox-
one is a safe and effective treatment for central
nervous system and respiratory depression due
to opioid overdose when given in various settings.
Major complications are rare and dose related.
No studies compared naloxone administration
with standard resuscitation or ventilatory support
alone. In addition to circumstantial evidence of
opioid exposure, miosis is strongly correlated with
response to naloxone administration,®3%* although
many factors affect pupil size,?® and it is not estab-
lished whether first aid providers can reliably iden-
tify miosis. Naloxone has an excellent safety profile
and is unlikely to be harmful if given to a person
with respiratory depression who does not have an
opioid overdose.®®¢” A person who is breathing
normally does not require naloxone.

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281
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Early activation of the emergency response system
is critical for people with suspected opioid over-
dose. Rescuers cannot be certain that the per-
son’s clinical condition is due to opioid-induced
respiratory depression alone. This is particularly
true in first aid settings, where determination of
the presence of a pulse is unreliable,%8%° but even
trained first responders have difficulty rapidly
determining pulselessness.” Intranasal naloxone
takes several minutes to restore adequate respira-
tions,3955:5658-6062 and ventilatory support is crucial
during this time. Naloxone is not effective in other
medical conditions, including overdose involving
nonopioids and cardiac arrest resulting from any
cause. People who respond to naloxone admin-
istration are at risk of recurrent central nervous
system or respiratory depression and require a
period of observation before safe discharge from a
health care setting.”""* The risk of providing CPR
to a person who is not in cardiac arrest is low.”™
Therefore, the safest course for a first aid provider
is to immediately activate the emergency response
system, delivering high-quality CPR that includes
both compressions and ventilation, and administer
naloxone. A health care professional who is able to
reliably assess for the presence of a pulse can use
the appropriate health care professional algorithm.

REFERENCES

1.

Centers for Disease Control and Prevention. Drug overdose deaths re-
mained high in 2021. Accessed December 18, 2023. https://www.cdc.gov/
drugoverdose/deaths/index.html

. Substance Abuse and Mental Health Services Administration. Drug Abuse

Warning Network: findings from drug-related emergency department visits,
2021. HHS Publication No. PEP22-07-03-002. 2022. Accessed Decem-
ber 18, 2023. https://store.samhsa.gov/sites/default/files/pep22-07-03-
002.pdf

. Lavonas EJ, Akpunonu PD, Arens AM, Babu KM, Cao D, Hoffman RS,

Hoyte CO, Mazer-Amirshahi ME, Stolbach A, St-Onge M, et al; American
Heart Association. 2023 American Heart Association focused update on
the management of patients with cardiac arrest or life-threatening toxicity
due to poisoning: an update to the American Heart Association guidelines
for cardiopulmonary resuscitation and emergency cardiovascular care. Cir-
culation. 2023;148:¢149-e184. doi: 10.1161/CIR.0000000000001161

. Panchal AR, Bartos JA, Cabanas JG, Donnino MW, Drennan IR,

Hirsch KG, Kudenchuk PJ, Kurz MC, Lavonas EJ, Morley PT, et al; on
behalf of the Advanced Life Support Writing Group. Part 3: adult ba-
sic and advanced life support: 2020 American Heart Association
guidelines for cardiopulmonary resuscitation and emergency car-
diovascular care. Circulation. 2020;142(suppl 2):S366-S468. doi:
10.1161/CIR.0000000000000916

. Topjian AA, Raymond TT, Atkins D, Chan M, Duff JP, Joyner BL Jr,

Lasa JJ, Lavonas EJ, Levy A, Mahgoub M, et al; on behalf of the Pe-
diatric Basic and Advanced Life Support Collaborators. Part 4: pe-
diatric basic and advanced life support: 2020 American Heart
Association guidelines for cardiopulmonary resuscitation and emergency
cardiovascular care. Circulation. 2020;142(suppl 2):S469-S523. doi:
10.1161/CIR.0000000000000901

. Winhusen T, Wilder C, Lyons MS, Theobald J, Kropp F, Lewis D. Evalua-

tion of a personally-tailored opioid overdose prevention education and nal-
oxone distribution intervention to promote harm reduction and treatment
readiness in individuals actively using illicit opioids. Drug Alcohol Depend.
2020,216:108265. doi: 10.1016/].drugalcdep.2020.108265

20.

21.

22.

23.

24,

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281

2024 AHA and Red Cross Guidelines for First Aid

. Williams AV, Marsden J, Strang J. Training family members to manage heroin

overdose and administer naloxone: randomized trial of effects on knowledge
and attitudes. Addiction. 2014;109:250-259. doi: 10.1111/add.12360

. Lott DC, Rhodes J. Opioid overdose and naloxone education in a substance

use disorder treatment program. Am J Addict. 2016;25:221-226. doi:
10.1111/ajad. 12364

. Jones JD, Roux P, Stancliff S, Matthews W, Comer SD. Brief overdose

education can significantly increase accurate recognition of opioid over-
dose among heroin users. Int J Drug Policy. 2014;25:166—170. doi:
10.1016/}.drugpo.2013.05.006

. Jones JD, Campbell AN, Brandt L, Metz VE, Martinez S, Wall M, Corbeil

T, Andrews H, Castillo F, Neale J, et al. A randomized clinical trial of the
effects of brief versus extended opioid overdose education on naloxone
utilization outcomes by individuals with opioid use disorder. Drug Alcohol
Depend. 2022;237:109505. doi: 10.1016/j.drugalcdep.2022.109505

. Franko TS 2nd, Distefano D, Lewis L. A novel naloxone training compared

with current recommended training in an overdose simulation. J Am Pharm
Assoc (2003). 2019;69:3756-378. doi: 10.1016/jjaph.2018.12.022

. Espelt A, Bosque-Prous M, Folch C, Sarasa-Renedo A, Majo X,

Casabona J, Brugal MT; REDAN Group. Is systematic training in opi-
oid overdose prevention effective? PLoS One. 2017;12:e0186833. doi:
10.1371/journal.pone.0186833

. Dwyer K, Walley AY, Langlois BK, Mitchell PM, Nelson KP, Cromwell

J, Bernstein E. Opioid education and nasal naloxone rescue kits in the
emergency department. West J Emerg Med. 2015;16:381-384. doi:
10.6811/westjem.2015.2.24909

. Doe-Simkins M, Quinn E, Xuan Z, Sorensen-Alawad A, Hackman H, Ozonoff

A, Walley AY. Overdose rescues by trained and untrained participants and
change in opioid use among substance-using participants in overdose edu-
cation and naloxone distribution programs: a retrospective cohort study.
BMC Public Health. 2014;14:297. doi: 10.1186/1471-2458-14-297

. Chakravarthy B, Somasundaram S, Mogi J, Burns R, Hoonpongsimanont

W, Wiechmann W, Lotfipour S. Randomized pilot trial measuring knowl-
edge acquisition of opioid education in emergency department pa-
tients using a novel media platform. Subst Abus. 2018;39:27-31. doi:
10.1080/08897077.2017.1375061

. Whittall JP, Orkin AM, Handford C, Klaiman M, Leece P, Charles M,

Wright A, Turner S, Morrison LJ, Strike C, et al. Resuscitation simula-
tion among people who are likely to witness opioid overdose: experi-
ences from the SOONER Trial. PLoS One. 2022;17:0270829. doi:
10.1371/journal.pone.0270829

. Walley AY, Doe-Simkins M, Quinn E, Pierce C, Xuan Z, Ozonoff A.

Opioid overdose prevention with intranasal naloxone among people
who take methadone. J Subst Abuse Treat 2013;44:241-247. doi:
10.1016/jjsat.2012.07.004

. Tobin KE, Sherman SG, Beilenson P, Welsh C, Latkin CA. Evaluation of the

Staying Alive programme: training injection drug users to properly admin-
ister naloxone and save lives. Int J Drug Policy. 2009;20:131-136. doi:
10.1016/}.drugpo.2008.03.002

. Piper TM, Stancliff S, Rudenstine S, Sherman S, Nandi V, Clear A,

Galea S. Evaluation of a naloxone distribution and administration pro-
gram in New York City. Subst Use Misuse. 2008;43:858-870. doi:
10.1080/10826080701801261

Pietrusza LM, Puskar KR, Ren D, Mitchell AM. Evaluation of an opiate
overdose educational intervention and naloxone prescribing program in
homeless adults who use opiates. J Addict Nurs. 2018;29:188-195. doi:
10.1097/JAN.0000000000000235

Katzman JG, Greenberg NH, Takeda MY, Moya Balasch M. Characteristics
of patients with opioid use disorder associated with performing overdose
reversals in the community: an opioid treatment program analysis. J Addict
Med. 2019;13:131-138. doi: 10.1097/ADM.0000000000000461
Walker S, Dietze P, Poznyak V, Campello G, Kashino W, Dzhonbekov
D, Kiriazova T, Nikitin D, Terlikbayeva A, Nevendorff L, et al. More than
saving lives: qualitative findings of the UNODC/WHO Stop Over-
dose Safely (S-O-S) project. Int J Drug Policy. 2022;100:103482. doi:
10.1016/}.drugpo.2021.103482

Olding M, Joshi N, Castellanos S, Valadao E, Hall L, Guzman L, Knight K.
Saving lives in our homes: qualitative evaluation of a tenant overdose re-
sponse program in supportive, single-room occupancy (SRO) housing. Int J
Drug Policy. 2023;118:104084. doi: 10.1016/j.drugpo.2023.104084
Wenger LD, Doe-Simkins M, Wheeler E, Ongais L, Morris T, Bluthenthal RN,
Kral AH, Lambdin BH. Best practices for community-based overdose edu-
cation and naloxone distribution programs: results from using the Delphi ap-
proach. Harm Reduct J. 2022;19:565. doi: 10.1186/s12954-022-00639-z

December 10,2024 ebb9

()
=
==
=k
o =
(=]
==
m=
= m
=

1
=
=
(7]



https://www.cdc.gov/drugoverdose/deaths/index.html
https://www.cdc.gov/drugoverdose/deaths/index.html
https://store.samhsa.gov/sites/default/files/pep22-07-03-002.pdf
https://store.samhsa.gov/sites/default/files/pep22-07-03-002.pdf

(2]
—_
—
Ll
=
Ll
—_
=T
—_
)
—
=T
=
=
—
()

AND GUIDELINES

Gz0z ‘TT JequenoN uo Agq Blio'sfeulnofeyes/:dny woly papeojumod

Hewett Brumberg et al

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

eb60 December 10, 2024

Vedralova E, Borovansky J, Duchon J. Protein determination in materials
containing melanin. J Biochem Biophys Methods. 1987;14:343-348. doi:
10.1016/0165-022x(87)90028-5

Troberg K, Isendahl P, Blome MA, Dahlman D, Hakansson A. Character-
istics of and experience among people who use take-home naloxone
in Skane County, Sweden. Front Public Health. 2022;10:811001. doi:
10.3389/fpubh.2022.811001

Speakman EM, Hillen P, Heyman |, Murray J, Dougall N, Aston EV,
McAuley A. “I'm not going to leave someone to die™ carriage of nalox-
one by police in Scotland within a public health framework: a qualitative
study of acceptability and experiences. Harm Reduct J. 2023;20:20. doi:
10.1186/512954-023-00750-9

Razaghizad A, Windle SB, Filion KB, Gore G, Kudrina |, Paraskevopoulos E,
Kimmelman J, Martel MO, Eisenberg MJ. The effect of overdose education
and naloxone distribution: an umbrella review of systematic reviews. Am J
Public Health. 2021;111:1616-1517. doi: 10.2105/AJPH.2021.306306a
Pellegrino JL, Krob JL, Orkin A. First aid education for opioid overdose poison-
ing: scoping review. Cureus. 2021;13:e12454. doi: 10.7759/cureus.12454
Kanai Y, Katagiri T, Mori S, Kubota T. An established MRL/Mp-Ipr/Ipr cell
line with null cell properties produces a B cell differentiation factor(s)
that promotes anti-single-stranded DNA antibody production in MRL
spleen cell culture. Int Arch Allergy Appl Immunol. 1986;81:92-94. doi:
10.1159/000234114

Febres-Cordero S, Smith DJ, Wulkan AZ, Beliveau AJ, Gish A, Zine S,
Fugitt L, Giordano NA. It's what the community demands: results of
community-based emergency opioid overdose trainings. Public Health Nurs.
2023;40:44-53. doi: 10.1111/phn.13151

Chambers S,Baca M, Navrotskaya E,Madaras A, Rhyne RL, Hettema J, Phillips
C. Pilot study of an overdose first aid program in juvenile detention. Health
Promot Pract. 2021;22:638-640. doi: 10.1177/1524839920950028
Beauchamp GA, Cuadrado HM, Campbell S, Eliason BB, Jones CL, Fedor
AT, Grantz L, Roth P, Greenberg MR. A study on the efficacy of a naloxone
training program. Cureus. 2021;13:e19831. doi: 10.7759/cureus.19831
Yousefifard M, Vazirizadeh-Mahabadi MH, Neishaboori AM, Alavi SNR, Amiri
M, Baratloo A, Saberian P. Intranasal versus intramuscular/intravenous
naloxone for pre-hospital opioid overdose: a systematic review and meta-
analysis. Adv J Emerg Med. 2020;4:¢27. doi: 10.22114/2ajemv0i0.279
Scheuermeyer FX, DeWitt C, Christenson J, Grunau B, Kestler A
Grafstein E, Buxton J, Barbic D, Milanovic S, Torkjari R, et al. Safety of
a brief emergency department observation protocol for patients with
presumed fentanyl overdose. Ann Emerg Med. 2018;72:1-8.e1. doi:
10.1016/j.annemergmed.2018.01.054

Sabzghabaee AM, Eizadi-Mood N, Yaraghi A, Zandifar S. Naloxone therapy
in opioid overdose patients: intranasal or intravenous? A randomized clinical
trial. Arch Med Sci. 2014;10:309-314. doi: 10.6114/a0ms.2014.42584
Purssell R, Godwin J, Moe J, Buxton J, Crabtree A, Kestler A, DeWitt C,
Scheuermeyer F, Erdelyi S, Balshaw R, et al. Comparison of rates of opioid
withdrawal symptoms and reversal of opioid toxicity in patients treated with
two naloxone dosing regimens: a retrospective cohort study. Clin Toxicol
(Phila). 2021;59:38-46. doi: 10.1080/15563650.2020.1758325
Moustaqim-Barrette A, Papamihali K, Williams S, Ferguson M, Moe J,
Purssell R, Buxton JA. Adverse events related to bystander naloxone
administration in cases of suspected opioid overdose in British Co-
lumbia: an observational study. PLoS One. 2021;16:e0259126. doi:
10.1371/journal.pone.0259126

Merlin MA, Saybolt M, Kapitanyan R, Alter SM, Jeges J, Liu J, Calabrese
S, Rynn KO, Perritt R, Pryor 2nd PW. Intranasal naloxone delivery is an al-
ternative to intravenous naloxone for opioid overdoses. Am J Emerg Med.
2010;28:296-303. doi: 10.1016/j.ajem.2008.12.009

Klebacher R, Harris MI, Ariyaprakai N, Tagore A, Robbins V, Dudley LS,
Bauter R, Koneru S, Hill RD, Wasserman E, et al. Incidence of naloxone
redosing in the age of the new opioid epidemic. Prehosp Emerg Care.
2017;21:682-687. doi: 10.1080/10903127.2017.1335818

Chou R, Korthuis PT, McCarty D, Coffin PO, Griffin JC, Davis-O'Reilly C,
Grusing S, Daya M. Management of suspected opioid overdose with nal-
oxone in out-of-hospital settings: a systematic review. Ann Intern Med.
2017;167:867-875. doi: 10.7326/M17-2224

Carpenter J, Murray BP, Atti S, Moran TP, Yancey A, Morgan B. Naloxone
dosing after opioid overdose in the era of illicitly manufactured fentanyl. J
Med Toxicol. 2020;16:41-48. doi: 10.1007/5s13181-019-00735-w
Wampler DA, Molina DK, McManus J, Laws P, Manifold CA. No
deaths associated with patient refusal of transport after naloxone-
reversed opioid overdose. Prehosp Emerg Care. 2011;156:320-324. doi:
10.3109/10903127.2011.569854

44,

45,

46.

47.

48.

49,

50.

51.

52,

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

2024 AHA and Red Cross Guidelines for First Aid

Stokland O, Hansen TB, Nilsen JE. Prehospital treatment of heroin in-
toxication in Oslo in 1996 [in Norwegian]. Tidsskr Nor Laegeforen.
1998;118:3144-3146.

Sporer KA, Firestone J, Isaacs SM. Out-of-hospital treatment of opioid
overdoses in an urban setting. Acad Emerg Med. 1996;3:660-667. doi:
10.1111/}.156563-2712.1996.tb03487.x

Nielsen K, Nielsen SL, Siersma V, Rasmussen LS. Treatment of opi-
oid overdose in a physician-based prehospital EMS: frequency
and long-term prognosis. Resuscitation. 2011;82:1410-1413. doi:
10.1016/jresuscitation.2011.05.027

Krotulski AJ, Chapman BP, Marks SJ, Ontiveros ST, Devin-Holcombe
K, Fogarty MF, Trieu H, Logan BK, Merchant RC, Babu KM. Sentanyl: a
comparison of blood fentanyl concentrations and naloxone dosing af-
ter non-fatal overdose. Clin Toxicol (Phila) 2022;60:197-204. doi:
10.1080/155663650.2021.19485568

Isoardi KZ, Parker L, Harris K, Rashford S, Isbister GK. Acute opioid with-
drawal following intramuscular administration of naloxone 1.6 mg: a pro-
spective out-of-hospital series. Ann Emerg Med. 2022;80:120—-126. doi:
10.1016/j.annemergmed.2022.03.004

Cantwell K, Dietze P, Flander L. The relationship between naloxone
dose and key patient variables in the treatment of non-fatal heroin over-
dose in the prehospital setting. Resuscitation. 2005;65:315-319. doi:
10.1016/jresuscitation.2004.12.012

Buajordet |, Naess AC, Jacobsen D, Brors O. Adverse events after naloxone
treatment of episodes of suspected acute opioid overdose. Eur J Emerg
Med. 2004;11:19-23. doi: 10.1097/00063110-200402000-00004
Boyd JJ, Kuisma MJ, Alaspaa AO, Vuori E, Repo JV, Randell TT. Recur-
rent opioid toxicity after pre-hospital care of presumed heroin over-
dose patients. Acta Anaesthesiol Scand. 2006;560:1266-1270. doi:
10.1111/}.1399-6576.2006.01172.x

Abdelal R, Raja Banerjee A, Carlberg-Racich S, Darwaza N, Ito D, Shoaff
J, Epstein J. Real-world study of multiple naloxone administration for opi-
oid overdose reversal among bystanders. Harm Reduct J. 2022;19:49. doi:
10.1186/512954-022-00627-3

Weisshaar S, Brandt L, Litschauer B, Sheik-Rezaei S, Moser L, Nirnberger
G, Kuhberger E, Bauer U, Firbas C, Gouya G, et al. Dose-dependent
naloxone-induced morphine withdrawal symptoms in opioid-dependent males: a
double-blinded, randomized study. Br J Clin Pharmacol. 2020;86:1610-1619.
doi: 10.1111/bcp.14271

Wanger K, Brough L, Macmillan |, Goulding J, MacPhail |, Christenson JM.
Intravenous vs subcutaneous naloxone for out-of-hospital management
of presumed opioid overdose. Acad Emerg Med. 1998;56:293-299. doi:
10.1111/}.156563-2712.1998.tb02707.x

Skulberg AK, Tylleskar |, Valberg M, Braarud AC, Dale J, Heyerdahl F,
Skalhegg T, Barstein J, Mellesmo S, Dale O. Comparison of intranasal and
intramuscular naloxone in opioid overdoses managed by ambulance staff:
a double-dummy, randomised, controlled trial. Addiction. 2022;117:1658-
1667. doi: 10.1111/add.156806

Robertson TM, Hendey GW, Stroh G, Shalit M. Intranasal naloxone is a viable
alternative to intravenous naloxone for prehospital narcotic overdose. Prehosp
Emerg Care. 2009;13:512-515. doi: 10.1080/10903120903144866
Osterwalder JJ. Naloxone: for intoxications with intravenous
heroin and heroin mixtures: harmless or hazardous? A prospec-
tive clinical study. J Toxicol Clin Toxicol. 1996;34:409-416. doi:
10.3109/15563659609013811

Kerr D, Kelly AM, Dietze P, Jolley D, Barger B. Randomized controlled
trial comparing the effectiveness and safety of intranasal and intramus-
cular naloxone for the treatment of suspected heroin overdose. Addiction.
2009;104:2067-2074. doi: 10.1111/}.1360-0443.2009.02724.x

Kelly AM, Kerr D, Dietze P, Patrick I, Walker T, Koutsogiannis Z. Randomised
trial of intranasal versus intramuscular naloxone in prehospital treat-
ment for suspected opioid overdose. Med J Aust 2005;182:24-27. doi:
10.6694/}.1326-5377.2005.tb06550.x

Dietze P, Jauncey M, Salmon A, Mohebbi M, Latimer J, van Beek |, McGrath
C, Kerr D. Effect of intranasal vs intramuscular naloxone on opioid over-
dose: a randomized clinical trial. JAMA Netw Open. 2019;2:e1914977. doi:
10.1001/jamanetworkopen.2019.14977

Cetrullo C, Di Nino GF, Melloni C, Pieri C, Zanoni A. Naloxone antagonism
toward opiate analgesic drugs: clinical experimental study [in Italian]. Mi-
nerva Anestesiol. 1983;49:199-204.

Barton ED, Colwell CB, Wolfe T, Fosnocht D, Gravitz C, Bryan T, Dunn W,
Benson J, Bailey J. Efficacy of intranasal naloxone as a needleless alterna-
tive for treatment of opioid overdose in the prehospital setting. J Emerg Med.
2005;29:265-271. doi: 10.1016/jjemermed.2005.03.007

Circulation. 2024;150:¢519-e579. DOI: 10.1161/CIR.0000000000001281



Gz0z ‘TT JequenoN uo Agq Blio'sfeulnofeyes/:dny woly papeojumod

Hewett Brumberg et al

63. Friedman MS, Manini AF. Validation of criteria to guide prehospital nalox-
one administration for drug-related altered mental status. J Med Toxicol.
2016;12:270-275. doi: 10.1007/513181-016-0549-5

64. Hoffman JR, Schriger DL, Luo JS. The empiric use of naloxone in patients
with altered mental status: a reappraisal. Ann Emerg Med. 1991;20:246—
252. doi: 10.1016/50196-0644(05)80933-3

65. Boyer EW. Management of opioid analgesic overdose. N Engl J Med.
2012;367:146-155. doi: 10.1056/NEJMra1202561

66. Kim HK, Nelson LS. Reducing the harm of opioid overdose with the safe use
of naloxone: a pharmacologic review. Expert Opin Drug Saf. 2015;14:1137-
1146. doi: 10.1517/14740338.2015.1037274

67. Dezfulian C, Orkin AM, Maron BA, Elmer J, Girotra S, Gladwin MT, Merchant
RM, Panchal AR, Perman SM, Starks MA, et al; on behalf of the American
Heart Association Council on Cardiopulmonary, Critical Care, Perioperative
and Resuscitation; Council on Arteriosclerosis, Thrombosis and Vascular
Biology; Council on Cardiovascular and Stroke Nursing; Council on Qual-
ity of Care and Outcomes Research; and Council on Clinical Cardiology.
Opioid-associated out-of-hospital cardiac arrest: distinctive clinical features
and implications for health care and public responses: a scientific statement
from the American Heart Association. Circulation. 2021;143:e836—-e870.
doi: 10.1161/CIR.0000000000000958

68. Eberle B, Dick WF, Schneider T, Wisser G, Doetsch S, Tzanova |. Check-
ing the carotid pulse check: diagnostic accuracy of first responders in
patients with and without a pulse. Resuscitation. 1996;33:107-116. doi:
10.1016/50300-9572(96)01016-7

69. Bahr J, Klingler H, Panzer W, Rode H, Kettler D. Skills of lay people
in checking the carotid pulse. Resuscitation. 1997;35:23-26. doi:
10.1016/50300-9572(96)01092-1

70. Dick WF, Eberle B, Wisser G, Schneider T. The carotid pulse check revis-
ited: what if there is no pulse? Crit Care Med. 2000;28:N183-N185. doi:
10.1097/00003246-200011001-00002

71. Zuckerman M, Weisberg SN, Boyer EW. Pitfalls of intrana-
sal naloxone. Prehosp Emerg Care. 2014;18:550-554. doi:
10.3109/10903127.2014.896961

72. Heaton JD, Bhandari B, Faryar KA, Huecker MR. Retrospective review of
need for delayed naloxone or oxygen in emergency department patients
receiving naloxone for heroin reversal. J Emerg Med. 2019;56:642-651.
doi: 10.1016/}jemermed.2019.02.015

73. Etherington J, Christenson J, Innes G, Grafstein E, Pennington S, Spinelli
JJ, Gao M, Lahiffe B, Wanger K, Fernandes C. Is early discharge safe after
naloxone reversal of presumed opioid overdose? CJEM. 2000;2:156-162.
doi: 10.1017/51481803500004863

74. Clarke SF, Dargan Pl, Jones AL. Naloxone in opioid poisoning: walking the
tightrope. Emerg MedJ.2005;22:612-616.doi: 10.1136/em|.2003.009613

75. Olasveengen TM, Mancini ME, Perkins GD, Avis S, Brooks S, Castren M,
Chung SP, Considine J, Couper K, Escalante R, et al; Adult Basic Life Sup-
port Collaborators. Adult basic life support: International Consensus on Car-
diopulmonary Resuscitation and Emergency Cardiovascular Care Science
With Treatment Recommendations. Resuscitation. 2020;156:A35-A79. doi:
10.1016/jresuscitation.2020.09.010

Chemical Exposure to the Skin

Background
Exposure to caustic chemicals is a danger both at home
and in the workplace. Although caustic injuries make up
only #3% of burns, they can lead to significant morbidity
and mortality.! There are many different types of caustic
products, but they fall primarily in the categories of acids
and alkalis. The extent of the injury from caustic materi-
als is related to the mechanism and concentration of the
chemical, its depth of penetration, the volume of chemi-
cal that the victim is exposed to, the body site involved,
and how long the exposure lasts.2®

Rapid removal of the caustic agent is the key to first
aid. When first aid is provided for caustic injury, it is impor-
tant not to contaminate other individuals or areas with
the substance. Personal protective equipment should

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281
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be worn when exposure to the caustic agent is pos-
sible. Although some caustic liquids may be more eas-
ily removed or treated with specialized agents, running
water is a readily available resource that can be used
as a decontamination agent.* Poison centers can provide
further information on additional treatment recommen-
dations, including duration of irrigation or other decon-
tamination strategies.

A literature search was performed by the writing
group in 2023,

First Aid for Chemical Exposure to the Skin

Recommendations

1. Immediate skin decontamination is recommended
after a chemical exposure.

2. Unless otherwise recommended by local guide-
lines or chemical-specific information, skin
exposed to caustic chemical should be irrigated
with running water for at least 15 minutes.

3. It can be beneficial to follow local guidelines, fol-
low chemical-specific procedures, or consult a
regional poison center when assisting a person
with chemical exposures.

4. Contaminated clothing, jewelry, and other
surrounding material should be removed from the
area of a chemical exposure.

5. EMS should be called when a person with chemi-
cal exposure has respiratory symptoms, systemic
symptoms, or large chemical exposures.

6. It is reasonable to brush off any dry chemical be-
fore irrigation with water.

Recommendation-Specific Supportive Text

1-2, 4. An observational study reported outcomes for
35 patients with caustic dermal injury from vari-
ous agents.® Patients who received immediate
irrigation within 10 minutes and with a “large
volume” of water for at least 15 minutes had
decreased degree of full-thickness burns, num-
ber of full-thickness burns, and mean length of
hospital stay compared with those who did not
receive immediate irrigation. A second obser-
vational study evaluated the effect of immedi-
ate first aid, defined as copious water irrigation
within 3 minutes of the exposure, compared with
delayed irrigation in 83 patients.® The number
of full-thickness burns, mean hospital days, and
delayed complications were all lower in patients
with immediate irrigation compared with those
with delayed irrigation. Removal of contaminated
clothing and jewelry avoids trapping chemicals
against the skin during decontamination.”

3. Exposures to some chemicals such as those in
the home may result from low concentrations
and amounts of the chemical that, if appropri-
ately irrigated, may not result in burns to the skin
and do not need more advanced medical care.
However, in the industrial setting or with more
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concentrated or potent chemicals, significant
injury may occur and, even with immediate irri-
gation, needs advanced medical care. Sources
of chemical-specific treatment recommenda-
tions include Safety Data Sheets and poison
centers.

5. Some chemicals such as hydrofluoric acid®
and phenol® are best decontaminated with
substances other than water and may require
treatment other than simple decontamina-
tion. Washing with a commercial decontamina-
tion solution if available may be more effective
than water for some exposures.'®™? Some
poisons can be absorbed through the skin or
mucus membranes, leading to systemic toxicity.
Recommendations for decontamination in spe-
cific circumstances can be obtained from local
protocols, hazardous materials references, and
regional poison centers.

6. Some dry chemicals such as sodium hydrox-
ide, elemental sodium, or elemental potassium
may react with water to cause caustic or ther-
mal injury. Dry decontamination (brushing off as
much chemical powder as possible while avoid-
ing spreading the contaminant to other areas)
before irrigation of the area with water may
reduce this effect."'
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Chemical Exposure to the Eye

Background
Caustic chemical exposure to the eyes is a danger both
athome and in the workplace.! Chemical injury to the eye
represents between 10% to 22% of all eye injuries.®
The extent of the eye injury from caustic materials is re-
lated to the chemical involved and how long the exposure
lasts.® Therefore, rapid removal of the caustic agent is
the key to first aid. Although some chemicals may have
specific decontamination techniques, running water is a
readily available resource that has been demonstrated to
be an effective decontamination agent.* Regional poison
centers or local protocols can provide further informa-
tion on additional treatment recommendations, including
duration of irrigation or other decontamination strategies.
A literature search was performed by the writing
group in 2023.

First Aid for Chemical Exposure to the Eye

Recommendations

1. Decontamination by irrigation should be performed
immediately after chemical exposure to the eyes.

2. Unless otherwise recommended by local guide-
lines, irrigation with a copious amount of tap
water for 15 minutes should be performed.

3. When providing first aid for chemical eye injury,
first aid providers should avoid contaminating
other individuals, areas, or the other eye with the
caustic substance.

4. Eye irrigation with normal saline, Ringer's lactate
solution, or a commercial eye wash solution if
immediately available is reasonable.

5. ltis reasonable for individuals with ocular exposure
to industrial chemicals to adhere to local guidelines
or recommendations from a poison center.

Recommendation-Specific Supportive Text

1-3. Early eye irrigation is associated with reduced eye
damage in human observational and animal experi-
mental studies.>® Cross-contamination of the con-
tralateral eye, the injured person's skin, or other
people’s skin risks additional injury. Although stud-
ies comparing different durations of eye irrigation
are not available, 15 minutes of continuous irriga-
tion appeared to be effective in an observational
study and an animal experiment*® Some people
may need assistance maintaining open eyelids dur-
ing irrigation. Although many reviews recommend
irrigation until the eye pH is normal, pH test paper

is not routinely available in the first aid setting.
4. A prospective observational study enrolling
1495 patients with 2194 corrosive eye injuries
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demonstrated that patients irrigated with a
commercial eye irrigation solution had signifi-
cantly less severe-grade eye injury compared
with those treated with isotonic phosphate buf-
fer, Ringer's lactate, or 0.9% saline solution.*
Irrigation with a balanced salt solution may be
more comfortable than irrigation with other irri-
gation fluids.®

5. Approximately 8% of chemical eye injuries in
working-aged people occur in the occupational
setting. These settings may use chemicals that
require specific decontamination techniques
for ideal treatment. US poison centers assist in
management of >80 000 ocular chemical expo-
sures per year.®
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TRAUMA

External Bleeding Control

Background

Trauma is a leading cause of morbidity and mortality
throughout the world, resulting in millions of deaths and
hospitalizations each year. Uncontrolled bleeding is the
most important preventable cause of death in 35% of
trauma patients and can occur before the arrival of emer-
gency services.'? Life-threatening bleeding can be rec-
ognized by pooling of blood on the ground, blood that is
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rapidly flowing or spurting from the wound, bleeding that
continues despite direct manual pressure, or bleeding
that results in systemic symptoms such as drowsiness,
dizziness, chest pain, or loss of consciousness. Because
death can occur within minutes, first aid providers are es-
sential in providing immediate care. Control of bleeding is
a foundational first aid skill, and applying direct pressure
is the mainstay of treatment. For extremity bleeding that
is not effectively controlled with direct pressure, tourni-
quet application can be an appropriate intervention.

Direct manual pressure is the hallmark of hemor-
rhage control. If available, hemostatic dressings (which
contain materials that help promote blood clotting), pres-
sure dressings, mechanical pressure devices, and tour-
niquets may augment the effectiveness of direct manual
pressure or avoid the need for ongoing direct manual
pressure. These devices may also be useful in a mass
casualty event, when there are not adequate resources
to provide direct pressure to all victims. Tourniquets are
beneficial for extremity hemorrhage only when they can
be applied proximal to the wound. Both commercial and
improvised tourniquets can be used. No human studies
have assessed the effectiveness of manual pressure
points in individuals with life-threatening bleeding.

These guidelines are intended for use in the civilian
first aid setting. The management of life-threatening
bleeding in tactical rescue situations, mass casualty
events, and military conflict is outside the scope of these
guidelines.

This topic was the subject of several 2020 ILCOR
systematic reviews.* An updated literature search was
performed by the writing group in 2023.

First Aid for Severe External Bleeding

COR LOE Recommendations

1. Direct manual pressure should be applied to

1 -LD B .
< achieve initial control of external bleeding.

2. A hemostatic dressing can be useful as
adjunctive therapy to improve the effectiveness of
direct manual pressure.

2a C-LD

3. Once bleeding has been controlled, it may be
reasonable to apply a pressure dressing to
maintain bleeding cessation.

2b C-LD

4. The utility of indirect manual pressure (ie, pres-

2b o sure points) for bleeding control is uncertain.

5. Mechanical pressure such as pressure bandages
or devices might be considered in some situa-
tions when direct manual pressure is not feasible.

2b C-EO

Recommendation-Specific Supportive Text
1,5. In 3 different RCTs conducted in hospitalized
participants undergoing endovascular proce-
dures, there was a shorter time to bleeding
cessation for bleeding arterial wounds with the
use of direct manual pressure than with the
use of at least some mechanical compression
devices.®7 No studies on mechanical pressure
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for traumatic injuries or in the first aid setting
were identified.

2. Inan RCT of 160 patients in the ED with stab
wounds to the limbs, the proportion with cessa-
tion of bleeding in <6 minutes was higher for
participants who received a hemostatic dress-
ing plus direct pressure (51.2%) compared
with participants who received direct pressure
alone (32.5%).2 There are currently no data
addressing which type of dressing may be
more effective in the first aid setting, but 3 in-
hospital RCTs suggest no difference between
dressing types in time to cessation of bleeding
or complications.®™"'

3. Commercial pressure dressings and elastic
adhesive dressings may be effective in main-
taining hemorrhage control or even as the
primary means of hemorrhage control when
applied by people who have received bleeding
control training, including by non—health care
personnel.'?71*

4. No studies were identified evaluating the
effectiveness of manual compression of the
femoral or brachial artery (also known as pres-
sure points) to control distal hemorrhage. Data
on the use of pressure points for life-threatening
bleeding come from manikin studies and studies
using healthy human volunteers, with no human
studies evaluating pressure points in individuals
with life-threatening external bleeding.*'® In a
volunteer study, manual digital occlusion of the
brachial or femoral artery eliminated distal blood
flow in most subjects, but the effect was not sus-
tained; distal pulses returned in a median of 40
seconds after brachial artery occlusion and 20
seconds of femoral artery occlusion.'®

First Aid for Life-Threatening Extremity Bleeding That Is Not Controlled
by Direct Pressure

Recommendations

1. For life-threatening extremity bleeding, a
tourniquet should be applied and tightened until
the bleeding stops.

2a C-LD 2. A commercial tourniquet is probably superior to
an improvised tourniquet.

2a C-EO 3. If an improvised t'ourniquet is used, it is: realson-
able for the tourniquet to be at least 2 in width.

Recommendation-Specific Supportive Text
1. Observational studies of patients with life-threatening
extremity bleeding report lower mortality when
a tourniquet is placed in the prehospital setting
as opposed to only after hospital arrival.*'618
Tourniquet application by health care professionals
and laypeople appears to be safe: In 2 observa-
tional studies including 255 people with prehospital

2024 AHA and Red Cross Guidelines for First Aid

tourniquet application by police, EMS personnel,
and laypeople, no person had decreased limb func-
tion attributed to tourniquet use.'®?® A recent sys-
tematic review found no sign that tourniquet use
was associated with increased amputation rates,
and nerve palsy rates were low.* Commercial wind-
lass tourniquets appear to be appropriate for use in
children as young as 2 years of age*?' and to suc-
cessfully occlude distal extremity pulses in school-
aged child volunteers (6—16 years of age).?
Simulation studies with healthy adult volun-
teers®®2 and manikins®® reported a higher rate
of distal pulse ablation or simulated arterial com-
pression with commercial tourniquets compared
with improvised tourniquets. No pediatric studies
comparing commercial with improvised tourniquets
in children were identified. Some training may be
required for successful application of commercial
tourniquets by laypeople.?~%

Narrow tourniquets cause more pain and tissue
damage and are less effective than wider tourni-
quets.’®*93" Wider cuff tourniquets require less
pressure to occlude arterial blood flow than narrow
tourniquets.®°32 High tourniquet pressure is associ-
ated with an increased risk of nerve compression
injury.%
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Open Chest Wounds

Background
An open chest wound (a wound through the chest wall
into the lung cavity) is immediately life-threatening. Man-
agement of an open chest wound in an out-of-hospital
setting while awaiting the arrival of EMS is a challeng-
ing scenario for a first aid provider. In patients with chest
trauma who are breathing spontaneously, air can en-
ter the pleural space through the chest wall defect or
through a lung wound during the inspiratory (negative
intrathoracic pressure) phase of the respiratory cycle (a
“sucking chest wound”). The goal of a chest seal is to pre-
vent air entry through the wound. Air can exit through the
chest wall defect when intrathoracic pressure exceeds
ambient pressure such as during the expiratory phase of
spontaneous respirations, during positive-pressure ven-
tilation (eg, rescue breathing, bag-mask ventilation), or
if a tension pneumothorax is developing. The goal of a
chest seal is to prevent air entry into the pleural space.
The greatest concern is the improper use of an occlu-
sive dressing or device that could lead to fatal tension
pneumothorax by preventing air from exiting through the
chest wound. It may be difficult for first aid providers to
monitor for signs of tension pneumothorax such as de-
creased air movement on the affected side and low blood
pressure.

A literature search was performed by the writing
group in 2023,

Recommendation for the Care of Open Chest Wounds

LOE Recommendations

1. An open chest wound is a medical emergency
C-EO requiring immediate activation of the emergency
response system.

2. If adressing is placed, the first aid provider
should monitor the person for worsening of
breathing/symptoms and loosen or remove the
dressing if breathing worsens.

C-EO

3. In the first aid situation, it is reasonable to leave
an open chest wound exposed to ambient air;
C-LD place a clean, nonocclusive, dry dressing (eg,
gauze dressing, part of a tee shirt); or place a
specialized dressing such as a vented chest seal.

Recommendation-Specific Supportive Text
1. Open chest wounds, whether from penetrating
trauma or massive blunt trauma, are a medical
emergency.
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2. One possible cause of worsening breathing is the
creation of a tension pneumothorax because air
is no longer able to leave the pleural cavity after
placement of a dressing. Loosening or removing
the dressing may relieve tension pneumothorax.

3. The goal of sealing an open chest wound is to
increase the airflow resistance through the chest
wall defect so that it is greater than resistance
through the trachea, allowing proper lung ventila-
tion. This is balanced against the risk of causing
tension pneumothorax.

For stab wounds, most handgun wounds, and
many rifle wounds, a small wound does not
lead to enough air leak to impair respirations.
For larger chest wall defects such as those
caused by high-velocity rifle wounds, shotgun
wounds, and blast injuries, first aid interventions
designed to reduce air entry through the wound
are theoretically beneficial. Placement of a nonoc-
clusive specialized dressing such as a vented chest
seal may achieve this goal.

There are no human studies of chest seals to inform
our treatment recommendations. The skill required
to apply these devices correctly is unknown. The
effect of these devices on patient-important out-
comes (morbidity and mortality) is unknown. The
available evidence comes from porcine models and
studies on healthy human volunteers. Reported
outcomes across the available evidence are dispa-
rate, including device adhesion on soiled porcine
chest walls," adhesion of new design for a vented
chest seal on healthy volunteers and vent func-
tion,2 and valve malfunction and labored breathing
in a porcine model of tension pneumothorax and
hemothorax.? One porcine study demonstrated that
both vented and unvented chest seals provided
improvements in breathing and blood oxygenation;
however, in the presence of ongoing intrapleural air
accumulation, the unvented chest seal eventually
led to tension pneumothorax and hypoxemia.*

The risk of occlusive dressing use in penetrating
chest trauma has been detailed in the published
literature since the 1950s® Chest seal evalua-
tions in animal models of hemopneumothoraxes
have demonstrated how these devices can fail?
Any dressing or device placed over an opening in
the chest wall has the potential to cause a tension
pneumothorax, particularly if the device does not
allow egress of air. A first aid provider who places a
dressing or device should be aware of the potential
complications and monitor for its occurrence.
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Superficial Wounds

Background
Superficial wounds and abrasions occur when the top-
most layer of skin, the epidermis, is damaged. Often
resulting from friction against a rough surface, they are
frequently seen in outdoor activities, sports, work, and ev-
eryday accidents. Proper first aid care can prevent infec-
tion, accelerate healing, and reduce scarring.

A literature search was performed by the writing
group in 2023.

First Aid for Superficial Wounds

Recommendations

1. Superficial wounds and abrasions should be
thoroughly irrigated until there is no obvious
debris or foreign matter in the wound.

2. A superficial wound caused by an animal or
human bite or with contamination with human or
animal saliva should be evaluated in a medical
facility as soon as possible.

3. ltis reasonable to use running tap water or sterile
saline solutions for wound irrigation instead of
antiseptic agents such as povidone-iodine.

4. ltis reasonable to cover clean superficial wounds
and abrasions with an occlusive dressing to
promote wound healing.

5. If a person with superficial wound or abrasion
develops redness, swelling, foul-smelling wound
drainage, increased pain, or fever, it is reasonable
to remove the dressing, inspect the wound, and
obtain medical care.

Recommendation-Specific Supportive Text
1. Although a 2022 Cochrane systematic review
found no trials reporting wound infection that com-
pared cleansing with tap water with no cleans-
ing,! cleansing a wound to prevent infection
makes empirical sense. Infection rates of wounds
irrigated with tap water are similar to infection
rates of wounds irrigated with sterile saline solu-
tion.23 Although there is a paucity of evidence to
show that any irrigation reduces infection rates
in minor traumatic wounds* and simple rinsing
may not provide the irrigation pressure needed to
remove most bacterial contamination,®® cleansing
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of traumatic wounds is generally accepted and
recommended.”®

2. Human and animal bite wounds or wounds con-
taminated with human or animal saliva are at
increased risk for infection.” Early administra-
tion of antibiotics appears to prevent infection
from high-risk human and other mammalian
bites to the hand and may be useful for other
bites.’0"12

3. Several studies have not demonstrated a benefit
of wound cleansing with povidone-iodine in addi-
tion to irrigation.”’® Similar infection rates appear
to occur when wounds are irrigated with tap water,
boiled water, distilled water, or sterile saline.”'*'5

4. Occlusive dressings such as film, petrolatum,
hydrogel, and cellulose/collagen dressings result
in better wound healing than dry dressings.'®'”
There is no indication that antibiotic or antibacte-
rial dressings improve wound healing or decrease
infection rates in clean wounds.'®%°

5. Wound infection often requires treatment with anti-
biotics, which must be prescribed by a health care
professional.
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Spinal Motion Restriction

Background

Strategies for spinal immobilization in patients with
actual or potential spinal injuries have been used for
decades because of concerns that movements asso-
ciated with extrication and transportation could lead
to worsening of original injury or additional new injury.
However, these practices (rigid cervical collar and long
spine board application) have been driven more by legal
considerations and unproven theories than by concrete
scientific or clinical evidence. Growing data suggest that
they might even be detrimental, leading to their wide-
spread deadoption.

These recommendations are intended for the mem-
bers of the general public providing first aid. Appropri-
ate exceptions may be made for first aid providers with
additional training and special duties working in specific
circumstances (eg, lifeguards treating a person with a
diving injury).

This topic was the subject of a 2015 ILCOR system-
atic review' and a 2019 ILCOR scoping review.?

First Aid for Suspected Spinal Injury

LOE Recommendations

1. For a person with a suspected spinal injury,

the first aid provider should have the person
C-EO remain as still as possible (unless safety
considerations warrant movement) and activate the
emergency response system.

2. We recommend against routine spinal immobilization
C-LD for patients with penetrating trauma (eg, gunshot or
knife wounds).

3. We recommend against the routine use of rigid
C-LD cervical collars and long spine boards for spinal
immobilization by first aid providers.

Recommendation-Specific Supportive Text
1. Spinal cord injuries in adults and children are
often associated with significant and frequently
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life-threatening injuries to the head and brain,
chest, and abdomen.®* Having the injured person
remain still may reduce the risk of worsening spi-
nal cord or other injury while awaiting the arrival of
EMS personnel.

2. A systematic review and meta-analysis found
that routine spinal immobilization for penetrating
trauma is associated with increased mortality and
has not been shown to have a beneficial effect on
mitigating neurological deficits.5®

3. The gradual de-emphasis and deadoption of the
use of spinal immobilization by professional EMS
have not been associated with an increase in dis-
abling spinal cord injuries.” Systematic reviews
have found that immobilization devices, including
rigid cervical collars and spine boards, are asso-
ciated with patient discomfort and pressure ulcer
development®'% Prior treatment guidelines from
the AHA, the Red Cross, and ILCOR and a 2019
systematic review provided a weak recommenda-
tion against the routine use of cervical collars for
stable patients in the first aid setting."'"'2
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Concussion

Background
Concussion is a type of mild traumatic brain injury that is
caused by an action or injury that rapidly moves the head
and brain back and forth. According to the National Cen-
ter for Health Statistics, in 2022, 2.3 million children and
adolescents had ever received a diagnosis of concus-
sion or brain injury." Signs and symptoms of concussions
include headache, nausea, impaired balance, difficulties
concentrating, confusion, emotional lability, and fatigue.?®
Repeated concussions may lead to long-term difficulties
with memory, concentrating, fatigue, headache, and other
neurological sequelae.?*®

Symptom-based tools have been developed to assess
the presence and severity of a concussion during sports;
however, they require specific training>5”"'? To date,
there is no validated scoring system for concussion iden-
tification in the first aid setting.

ILCOR performed a scoping review on concussion
assessment in 2020." An updated literature search was
performed by the writing group in 2023.

First Aid for Concussion

Recommendations

1. A person with signs and symptoms of a concus-
sion should be immediately removed from activity
(play/sports) and not allowed to return to activity
until evaluated by a health care professional.

2. For a person with signs or symptoms of severe
head injury (such as loss of consciousness,
worsening headache, vomiting, altered mental
status, seizures, visual changes, swelling, or
deformities of the scalp), EMS should be
activated.

Recommendation-Specific Supportive Text

1. A broad consensus of health care organizations
recommends removing the person with a concus-
sion from sports and other activities posing a risk
of reinjury until the injured person has fully recov-
ered.2™" Specific requirements and timing of
return to contact vary and should be determined in
consultation with a health care professional.

2. Loss of consciousness, severe or worsening head-
ache, repeated vomiting, altered mental status, sei-
zure, neurological signs and symptoms, and skull
fracture are all associated with an increased risk of
life-threatening brain injury such as epidural hema-
toma, subdural hematoma, open skull fracture, or
brain edema, which may require hospital treatment.
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Sprains and Strains
Background

Strain
occur

s and sprains are common soft tissue injuries that
after movements or falls that stress joints or mus-

cles. These lead to overstretching or tearing of ligaments,

tendo
includ

ns, and muscles. Acute symptoms after the injury
e pain, swelling, and limited mobility to the affected

extremity or joint. Studies of therapy during the subacute

and h

ealing phases of sprain and strain injuries provide

indirect evidence for the first aid setting.
The ILCOR performed a systematic review of com-

pressi
was p

First Aid for Sprains and Strains

COR

on wraps in 2020." An updated literature search
erformed by the writing group in 2023.

LOE Recommendations

1. A person with a painful extremity injury that limits
use should avoid activities that cause pain and
seek medical attention.

C-EO

2a

2. It can be useful for first aid providers to apply
cold (such as with ice and water surrounded by a
damp cloth) to an acute sprain or strain for pain
and swelling. Cold application should be limited
to 20 to 30 minutes per application without direct
contact on the skin to avoid cold injury.

C-LD

2b

3. First aid providers may consider applying a com-
pression wrap after an acute ankle sprain or strain
to promote comfort after an injury. Application of
the compression wrap should be performed with-
out compromising circulation.

C-LD

Recommendation-Specific Supportive Text

1.

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281

The mainstay of treatment for strains and sprains
is rest and limiting the use of the injured extremity.
Often in the first aid setting, there is uncertainty
about whether an injury is a sprain, strain, or a frac-
ture; limiting use of the injured extremity avoids
worsening the injury.

Cold application can acutely decrease pain and
swelling in joint sprains and muscle strains. In an
RCT of 74 patients with sports-related soft tissue
injury, cold therapy to soft tissue injuries improved
pain scores at weeks 1, 2, and 4 after injury.? Cold
therapy improved edema compared with heat
therapy in the acute time period.® However, cold
application has not been demonstrated to improve
function or time to recovery.* The greatest tissue
cooling is achieved by using a bag filled with ice
and water surrounded by a damp cloth®6 Other
modalities such as refreezable gel packs or ice
alone can also be used but do not cool the area as
effectively as an ice and water mixture.5” Experts
recommend limiting the duration of cold applica-
tion to 20 to 30 minutes for 3 to 4 times daily.® To
prevent cold injury, ice should not be placed directly
on the skin.
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3. Applying a compression wrap to an acute ankle
sprain may provide comfort and relieve pain in the
acute time frame.®'° Caution should be taken when
applying compression to not compromise circula-
tion from overtightening the compression wrap. A
systematic review of 6 RCTs and 2 nonrandom-
ized trials concluded that compression wraps did
not reduce swelling or pain in ankle sprains or
strains during the recovery time frame."" In addi-
tion, compression wraps did not improve ankle joint
function, range of motion, or time to recovery.”? A
systematic review of 8 RCTs did not find a signifi-
cant difference between rigid, semirigid, and flex-
ible compression wraps when analyzing postinjury
symptoms and ankle stability.'?'® No studies were
identified that address the utility of compression
wraps for other joint injuries.
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Fractures

Background

Extremity fractures are painful injuries that can become
life or limb threatening when involving long bones, ma-
jor blood vessels, or extensive soft tissue damage. Frac-
tures of a long bone such as the femur can cause severe
external or internal bleeding, and open fractures (if the
fractured bone disrupts the skin) are at high risk for in-
fection. Signs of an extremity fracture may include obvi-
ous deformity, swelling, or bruising of a limb; severe pain
with movement or inability to move an extremity; or vis-
ible, protruding bone.

After an extensive literature review performed by the
writing group in 2023, these recommendations were
based on consensus from expert opinion because the
search identified no published studies on caring for frac-
tures in the first aid setting.

First Aid for Fractures

LOE Recommendations

1. If a fracture is associated with an open wound
and severe bleeding, the First Aid for Severe
External Bleeding and First Aid for Life-
Threatening Extremity Bleeding That Is Not
Controlled by Direct Pressure recommendations
should be followed.

C-EO

2. If a fractured extremity is blue, purple, or pale, the
C-EO emergency response system should be activated
immediately.

3. Splinting of a fractured extremity can be useful to
reduce pain, reduce risk for further injury, and
facilitate transport to a medical facility.

2a C-EO

4. It may be reasonable to treat a deformed frac-
tured extremity in the position found unless
straightening the fracture is necessary to facilitate
safe and prompt transport to a medical facility.

2b C-EO

5. Covering open wounds associated with a
suspected fracture with a clean dressing may be
useful to lower the risk for further contamination
and infection.

2b C-EO

Recommendation-Specific Supportive Text

1. Long-bone fractures and open fractures can cause
substantial and possibly life-threatening blood loss.

2. Blue, purple, or pale extremities may indicate poor
perfusion to the extremity, a limb-threatening injury
for which professional medical care should be
sought immediately.

3. There is a lack of evidence demonstrating clear
benefits from fracture splinting in the prehospital
first aid setting. However, fracture immobilization
is an essential part of definitive fracture treatment.
Splinting as a first aid measure may be helpful to
reduce pain, prevent further injury, and facilitate
transport.’?

4. Splinting an injured extremity in the position found
is accepted first aid practice.* Although reducing
angulated fractures may reduce pain and improve
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blood flow, there are risks, including injury to nerves,
blood vessels, and other soft tissue, as well as risk
of converting a closed fracture to an open fracture.
No study evaluating whether first aid providers are
able to perform fracture reduction safely could be
found.*

5. As with any open wound, covering an open fracture
protects against additional contamination.®
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Burns: Cooling Thermal Burns

Background

Thermal burns are caused by contact with flames, hot
liquids, hot surfaces, and hot gases. Burns can lead to
damaging physical, functional, cosmetic, and psychoso-
cial consequences.! Immediate first aid care can reduce
these consequences, and understanding the indications
for ED referral can be lifesaving.

Superficial (first-degree) burns are characterized by
skin redness and pain without blistering or other loos-
ening or destruction of the skin surface (Figure 7). The
intact skin maintains its barrier function. First-degree

2024 AHA and Red Cross Guidelines for First Aid

burns generally heal without scarring, and the risk of
infection is low. Partial-thickness (second-degree) and
full-thickness (third-degree) burns involve destruction
of the epidermis and injury to deeper layers and often
require treatment beyond what can be provided in the
first aid setting to speed healing, prevent infection, and
reduce scarring* Large partial-thickness burns (partial-
thickness burns that involve the face, hands, feet, or gen-
italia), all full-thickness burns, and concern for inhalation
injury (soot around the nose or mouth, difficulty breath-
ing) require hospital treatment.

Active cooling to “stop the burn” has long been advo-
cated as essential immediate first aid for thermal burns.
Although burn-cooling sprays have also been studied,
the majority of studies involve immediate application of
cool running water. There is a lack of international con-
sensus about the optimal duration of cooling of thermal
burns.

This topic was last reviewed by ILCOR in 2022° and
was included in a 2022 update.® An updated literature
search was performed by the writing group in 2023.

First Aid Cooling of Thermal Burns

Recommendations

1. Thermal burns should be cooled immediately,
preferably with clean running water.

2. Preadolescent children with thermal burns being
actively cooled with running water should be
monitored for signs or symptoms of hypothermia.

3. It may be reasonable to cool thermal burns for 5
to 20 minutes.

4. If clean running water is not available, it may be
reasonable to cool superficial burns (with the skin
intact) with ice wrapped in cloth.

Superficial thickness
(first degree)

Dermis

Adipose
tissue

Partial or intermediate thickness
(second degree)

Epiderms i i ]

e e e = —— —

Fourth
degree

Full thickness
(third degree)

Bone

scar and be more painful

P
o Painful Superficial partial Deep partial thickness * Dry ¢ Involves muscle

* Does not blister thickness burns do not burns require surgery ¢ Insensate to light touch or bone

* Does not scar require surgery, but may and form more scars and and pin prick ¢ Leads to loss of the

are less painful

* Small areas will heal burned part

L

/| with substantial scar

I

or contracture

¢ Blisters and weeps

¢ With increasing depth, increased risk of infection
* With increasing depth, increased risk of scarring

e Large areas require
skin grafting
k.  High risk of infection

Figure 7. Depth of burns.

Reproduced from Jeschke et al® Copyright © 2020, Springer Nature Limited.
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Recommendation-Specific Supportive Text

1.

Cooling of burns with running water is an estab-
lished and beneficial intervention with little risk
of harm5¢ A meta-analysis of observational data
(7 studies, 11383 adults and children) suggests
a decrease in the need for subsequent care in
patients with thermal burns who receive immediate
active cooling with clean running water.”

Because of their larger surface area—to—volume
ratio, preadolescent children are more likely
to develop hypothermia than adolescents and
adults. A study of 117 children with thermal
burns who received whole-body cooling in the
shower reported that 5 children (4%) developed
hypothermia or were visibly cold with shivering.®
By observing for signs and symptoms of hypo-
thermia and, when possible, monitoring temper-
ature, first aid providers can avoid accidentally
causing a child with burn injury to become
hypothermic.

An ILCOR meta-analysis of 4 studies involving
5978 adults and children did not demonstrate
a clear duration of cooling that was most effec-
tive and concluded that the ideal cooling duration
is unknown.® Leading international organizations
recommend active cooling durations of b to 20
minutes.®?

Porcine model thermal burn studies have demon-
strated that ice reduces tissue temperatures after
thermal burn, but the application of ice has not
resulted in faster wound re-epithelializing, or heal-
ing with less scarring, compared with no treatment.
Of note, there is risk of additional tissue damage
when ice is used with compression." If cool or cold
clean running water is unavailable and ice is used,
the ice should be placed in a cloth or towel before
being applied to the burn area and limited to 10
minutes of application time to prevent frostbite
injury.

Thermal Burn Care After Cooling

First Aid for Thermal Burns After Cooling

eb72 December 10, 2024

Recommendations

1. A person with a full-thickness burn or with a partial-
thickness burn that is larger than the person’s
palm or involves the person'’s face, hands, feet, or
genitals should promptly seek evaluation by a health
care professional.

2. For a person with evidence of smoke inhalation
injury such as facial burns, difficulty breathing,
singed nasal hairs, or soot around the nose or
mouth, EMS should be activated.

3. A person with thermal burns should promptly
remove all jewelry, belts, and other tight items from
burned areas.

2024 AHA and Red Cross Guidelines for First Aid

First Aid for Thermal Burns After Cooling (Continued)

Recommendations

4. ltis reasonable to give over-the-counter pain
medications for pain from thermal burns.

5. After cooling, for small partial-thickness burns being
managed at home, it may be reasonable to apply
petrolatum, petrolatum-based antibiotic ointment,
honey, or aloe vera and a clean nonadherent
dressing to open burn wounds.

6. After cooling, while awaiting evaluation by a health
care professional, it may be reasonable to loosely
cover a burn that has intact skin or an intact blister
with a clean cloth or nonadherent dry dressing.

Recommendation-Specific Supportive Text

1.

Burns involving the face, hands, feet, and genitals
may require surgical intervention to prevent perma-
nent disability. Burns with a large surface area can
lead to significant fluid loss and multisystem organ
failure. The American Burn Association recom-
mends that patients with second- or third-degree
burns involving the face, hands, feet, and geni-
tals and those involving >10% body surface area
(5% in children) be treated in a specialized burn
center because of the likely need for intravenous
fluid resuscitation, surgery, and other specialized
treatments.'1®

Inhalation injury from hot smoke can lead rapidly to
loss of the airway due to airway swelling. Evidence
of inhalation injury can also be indicative of carbon
monoxide poisoning. A person with signs of inha-
lation injury such as facial burns, difficulty breath-
ing, singed nasal hairs, or soot around the nose or
mouth should have EMS activated immediately.'s
Because burned tissue swells, expert consensus
advocates that jewelry be removed before the
onset of swelling to prevent constriction and vas-
cular ischemia.®

Over-the-counter analgesics such as acetamino-
phen or NSAIDs are well tolerated and generally
recommended for burn pain.'®'” A prospective study
enrolling 61 patients with second- or third-degree
burns randomly assigned to either receive 800 mg
IV ibuprofen or placebo every 6 hours found no sig-
nificant incidence in serious adverse events.'®
Petrolatum (with or without topical antibiotics
such as polymyxin), honey, and aloe have been
shown to improve healing time in patients with
partial-thickness, “open” burns, including unroofed
blisters, compared with no dressing or various
controls.®1°3!" Most studies assessed the use of
various burn treatments daily or continuously until
complete healing; short-term use in the first aid
setting has not been well studied. Specialized burn
dressings are assumed not to be available in the
first aid setting.
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6. Covering a partial- or full-thickness burn with a
nonadherent bandage or clean cloth protects
the wound and reduces pain while avoiding heat
entrapment until the burn can be assessed by a
health care professional.’
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Dental Avulsion

Background

After traumatic avulsion of a permanent tooth, the
chance of survival of the tooth is greatest if it can be re-
planted immediately after the time of injury. The injured
person may be able to replant the tooth themselves with
follow-up care delivered by a dentist; in many cases,
however, the individual is unable to replant the tooth
themselves, and a dentist or physician is needed for
further care.

If immediate intervention cannot occur, minimiz-
ing extra-alveolar dry time by transporting the avulsed
tooth in a medium that can preserve the viability of the
periodontal ligament cells improves the chances of suc-
cessful reimplantation. The efficacy of various storage
materials and methods available to the first aid provider
has been evaluated in the literature compared with cow'’s
milk or the patient’s saliva. In addition to the methods
evaluated later, storage in aloe vera gel and coconut
water has been proposed; these techniques were not
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supported by enough consistent evidence to inform a  Table 12. Storage Media Options for an Avulsed Tooth
recommendation.’™

These recommendations pertain only to the avulsion

First choice (highest rate of reimplantation success)

Hanks Balanced Salt Solution
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of permanent teeth; primary teeth (also known as decid-
uous teeth or baby teeth) are not typically replanted.
The ILCOR performed a systematic review on this

topic

in 2020.* An updated literature search was per-

formed by the writing group in 2023.

First Aid for Dental Avulsion

eb74

reimplantation after avulsed tooth storage.
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Oral rehydration salt solutions

Propolis solution (10%, 50%, or 100%)

Rice water (preprepared)

Wrapping in cling film

Second-line options

Cow's milk (any fat content)

COR LOE Recommendations -
The person’s saliva
1. When a permanent tooth becomes avulsed — :
(knocked out), initial actions include removing Third-line options
visible debris from the tooth by brief rinsing (<10 Another person'’s saliva
1 C-EO .
seconds), taking care not to damage the tooth . ; . - - -
or attached tissue, and attempting to replant the Probiotic media (eg, probiotic yogurt, Lactobacillus reuteri solution)
tooth in the socket. Egg white
2. When a permanent tooth is avulsed, the person Almond milk
1 C-EO should seek dental or medical care immediately. They
should bring the tooth if not successfully replanted.
3. If an avulsed permanent tooth cannot be immediately 4-5. Observational studies comparing cow's milk and the
replanted, it can be beneficial to place the tooth in . d , l + dia f d
2a C-LD Hanks Balanced Salt Solution, oral rehydration salt IﬂJUF? person S own sallva as storage media roun
solutions, propolis, or rice water (if preprepared), or no difference in the rates of successful replanta-
to wrap the tooth in cling film to prevent dehydration. tion.10.11 Depending on the injured person’s age and
4. If an avulsed permanent tooth cannot be immedi- mental status, temporary storage of the avulsed
2b | C-LD ately replanted and the aforementioned solutions tooth in the injured person’s mouth may pose a
or interventions are not available, storage of the . . .
tooth in cow’s milk or saliva may be considered. ChOklng hazard. StO”ng the tooth in the mouth of
5. If an avulsed permanent tooth cannot be immedi- another person involves infection r|sk7 although in
T SED ately replanted and none of the above storage some cases (eg, a parent), the people involved may
o mediums are available, a probiotic, egg white, or consider this risk to be acceptable."5v7‘9v‘ 1,13
Imond milk b idered. . . .
% emone ik may be considere 6. Two studies found harm to periodontal ligament
g_ c-LD 6. An avulsed permanent tooth should not be stored cell V|ab|||ty when atooth is stored in tap water.1415
in tap water.
8
g
= Recommendation-Specific Supportive Text REFERENCES
2 1. The likelihood of successful reimplantation 1. Souza BDM, Garcia LFR, Bortoluzzi EA, Felippe WT, Felippe MCS. Ef-
E— decreases rap|dly as Iong as the tooth remains out fects of several storage media on viability and proliferation capacity of
g. of the socket, particularly if the periosteal |igament periodontal ligament cells. Eur Arch Paediatr Dent. 2020;21:563-59. doi:
5 di L d5-7 10.1007/s40368-019-00450-8
% Ies or Is Injured. 2. Sharma M. In vitro periodontal ligament cell viability in different storage me-
9 2. Many people need assistance reimplanting a dia. Braz Dent J, 2016,27:408-411. doi: 10.1590/0103-6440201602294
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Suspected Foreign Body in the Eye

Background

Eye injuries are a common presentation to EDs; about
half of those presentations are due to ocular foreign bod-
ies.! Foreign-body sensation can be caused by a loose
foreign body (eg, an eyelash or piece of dust or sand),
a foreign body embedded on the surface of the cornesa,
superficial corneal abrasion, a penetrating eye injury, or
other causes such as chemical injury, ultraviolet radiation
exposure, eye inflammation, or infection.? Ocular foreign
bodies are a common workplace injury.?

High-speed injuries such as from grinding or injuries
from sharp objects can cause significant injury to the
globe ranging from simple corneal abrasion to penetra-
tion injury to the anterior or posterior chamber of the eye.
Foreign bodies embedded on the cornea often need to
be removed by a health care professional.

Although it is common for health care professionals
to prescribe antibiotics to prevent infection from corneal
abrasions or foreign body, the utility of this practice is
unclear.*®

Overall, limited data are available on the treatment of a
suspected foreign body in the eye by a first aid provider.

A literature search was performed by the writing
group in 2023.

First Aid for Suspected Foreign Body in the Eye

LOE Recommendations

1. A person who sustains a high-velocity eye injury
(such as injuries from grinding, nailing, or
machinery), penetrating eye injury from a

C-LD sharp or metal object, irregular pupil after

trauma, eye bleeding after trauma, or loss of vision

after trauma should seek immediate medical

attention.

2. A person who has persistent foreign-body
C-LD sensation in the eye should seek immediate
medical attention.

Circulation. 2024;150:e519-e579. DOI: 10.1161/CIR.0000000000001281
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First Aid for Suspected Foreign Body in the Eye (Continued)

LOE Recommendations

3. A person who develops a foreign-body sensa-
tion in the eye associated with contact lens use

C-LD . .
should remove the contact lens, discontinue con-
tact lens use, and seek medical attention.

C-EO 4. A person with a foreign-body sensation in the eye

should not rub their eye.

5. Taping a hard plastic eye shield, paper cup, or
C-EO plastic cup over the eye can help prevent
unintentional touching of the eye.

6. It is reasonable for a person with a foreign body in
the eye from a low-energy mechanism (eg, dust,
dirt, other object blown into the eye by wind;
eyelash in the eye) to attempt to remove the for-
eign body by allowing natural tears to wash out
the object or by irrigating the eye with tap water
or a commercial eye wash solution.

2a C-EO

7. ltis reasonable to take over-the-counter oral
acetaminophen or NSAIDs to treat residual
discomfort after ocular foreign-body removal.

2a C-EO

Recommendation-Specific Supportive Text

1. Loss of visual acuity, bleeding from the eye, and
alteration of the normal structural appearance of
the eye such as irregular pupil shape may rep-
resent serious pathology such as a penetrating
globe injury, corneal ulceration, infection, or cor-
neal abrasion and are likely to require treatment
by a health care professional.3®

2. In an observational study of 79 participants with
a foreign-body sensation, those with no for-
eign body present after irrigation had a greater
improvement in pain score than those in whom
a foreign body remained present after irrigation
and those who did not receive eye irrigation.” If
there is no improvement in pain after simple irri-
gation, there may be a retained foreign body or
abrasion, and the person should be evaluated by
a health care professional.

3. Contact lenses can be a cause of a corneal
abrasion or ulcer, both of which cause foreign-
body sensation. A corneal ulcer can cause pen-
etrating eye injury and permanent eye scarring.8®
Evaluation by a health care professional can dif-
ferentiate these conditions and enable appropri-
ate treatment.

4-b. Rubbing the eye may worsen corneal abrasion
from an ocular foreign body or worsen a pene-
trating eye injury.® Taping an eye shield or a paper
or plastic drinking cup over the injured eye may
prevent the person from rubbing their eye.'0"'2

6. In a quasi-randomized study, 79 adults with a
foreign-body sensation and no signs of open-
globe injury received low-pressure eye irrigation
with 500 mL normal saline with the head in the
dependent position compared with no irriga-
tion. Those with irrigation had significantly lower
foreign-body retention and better improvement
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in pain than those without irrigation.” Tap water
irrigation is well tolerated in studies of patients
with chemical exposure to the eye'® and is read-
ily available in most settings. Some people may
need assistance maintaining open eyelids during
irrigation.

7. Few experimental data were identified to guide
the first aid treatment of local symptoms from a
suspected foreign body. Expert opinion recom-
mends the use of over-the-counter oral analgesic
agents such as acetaminophen and ibuprofen.3®
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Epistaxis

Background

Nose bleeds (epistaxis) are acute bleeding from the
nares or nasal cavity that may occur spontaneously or
as a result of trauma. Epistaxis is usually self-limited
and resolves spontaneously. Epistaxis is most com-
mon in people <10 years and >60 years of age.! Epi-
staxis is the primary reason for 1 in every 313 ED
visits in the United States.? The risk of epistaxis is
likely increased in people taking oral anticoagulant
medications.®®
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ILCOR performed a systematic review of cryotherapy

for epistaxis in 2021.° An updated literature search was
performed by the writing group in 2023.

First Aid for Epistaxis

LOE | Recommendations

1. A person experiencing epistaxis should sit with their
C-LD head slightly forward with their nostrils pinched for
10 to 15 minutes.

2. A person experiencing epistaxis that does not stop
after 15 minutes of continuous manual pressure or
who becomes lightheaded from epistaxis should
seek medical attention.

C-EO

3. A person with epistaxis due to trauma should seek
C-EO medical attention if they experience signs of brain in-
jury, obvious nasal deformity, or signs of facial fracture.

4. lt is reasonable for a person experiencing epistaxis
who is taking anticoagulant or antiplatelet

2a C-LD medication, or who has a blood-clotting disorder,
to seek care from a health care professional, unless
bleeding has stopped.

26 c-LD 5. The usefulness of cryotherapy (ice) for managing

epistaxis in the first aid setting is unknown.

Recommendation-Specific Supportive Text
1-92. The treatment of nose bleeds (epistaxis) involves

having the person sit down and continuously hold
the lower third or soft portion of the nose pinched
closed to help the blood clot® Leaning forward
stops blood from entering the airway (which can
cause trouble breathing) or the stomach (which
can cause vomiting). The bleeding person should
be instructed to breathe through their mouth and
spit out any blood. Nasal pressure alone is the
only intervention required in the vast majority of
cases, including 20% of cases managed in EDs.”
Ongoing epistaxis can lead to anemia and shock
due to blood loss.

3. Traumatic epistaxis is a form of craniofacial
trauma and may be associated with traumatic
brain injury and facial bone fractures. Signs of
traumatic brain injury, including loss of conscious-
ness, altered mental status, repeated vomiting,
change in vision, difficulty moving or walking,
or severe headache, indicate the potential for a
medical emergency requiring activation of the
emergency response system. Epistaxis is associ-
ated with nasal bone fracture, which is associated
with fractures of other facial bones.®

4. Patients taking either anticoagulant or antiplate-
let therapy, including aspirin, are at increased risk
of severe epistaxis and hospital admission com-
pared with patients not on these medications®
and often have multiple comorbidities. Nosebleed
in these patients is more likely to require inter-
vention from a health care professional than
nosebleed in people not taking anticoagulant
medication.375101
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5. A 2020 ILCOR scoping review of the manage-
ment of epistaxis in the first aid setting found
only expert opinion and indirect evidence for
the use of cryotherapy (ice) for epistaxis. Some
experts believe that cryotherapy can vasocon-
strict the blood vessels of the nasal mucosa and
reduce the flowing blood and blood volume when
applied to the nose. Studies of cryotherapy appli-
cation methods were found to be inconsistent
and never applied directly to the nose but instead
to the forehead, in the mouth, around the neck, or
in a combination. The scoping review found that
the literature lacks the evidence to support rec-
ommendations for using cryotherapy as an inter-
vention for epistaxis in the first aid setting.®
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KNOWLEDGE GAPS AND PRIORITIES OF
RESEARCH

Throughout the evidence search, synthesis, and guide-
line writing process, our group identified several knowl-
edge gaps and research priorities. Overall, there is a lack
of first aid research, meaning research evaluating care
provided by nonprofessional responders in prehospital

2024 AHA and Red Cross Guidelines for First Aid

first aid settings. The vast majority of research returned
through our searches was indirect to first aid, extrapo-
lated from in-hospital settings involving health care pro-
fessionals. Research evaluating care by first aid providers
in the first aid setting is urgently needed.

Similarly, first aid research would benefit from patient-
and public-involved research methods. First aid research
(and guideline development) should include the active
involvement of individuals who provide first aid (Iay-
people and trained responders) and who are in groups
targeted by first aid guidelines (early childhood educa-
tors, workplace safety personnel, athletic trainers). Fur-
thermore, effective first aid may result in the ill or injured
person appropriately not seeking additional care; thus,
the avoided health care interaction is never recorded
and cannot be reported in research. Therefore, novel

Table 13. First Aid: Key Knowledge Gaps

Which “red flag” signs and symptoms are most important for first aid
providers to learn to identify?

What is the role of positioning in individuals with a decreased level of
alertness (ie, supine vs recovery) on the incidence and detection of cardiac
arrest?

What is the effect of passive leg raise on individuals experiencing syncope
and shock in the first aid setting?

What is the effectiveness of oxygen administered in the first aid setting for
adults or children exhibiting signs or symptoms of shortness of breath, dif-
ficulty breathing, or hypoxia? Are there important safety concerns in the first
aid setting?

How accurate and trustworthy are pulse oximeters used by first aid provid-
ers, and what is the role of the pulse oximeter as a component of a first aid
assessment?

What barriers exist for first aid providers assisting individuals to take their
own medication during acute exacerbations of asthma, anaphylaxis,
diabetes?

What are the most effective, safe, and practical rewarming methods for
hypothermic people in the first aid setting?

What are the most effective and practical rewarming methods for individuals
with frostbite?

What is the best way for first aid providers to assess the severity of
hypothermia® Are first aid providers willing and able to accurately measure
core temperature?

Are untrained rescuers and first aid providers able to effectively apply
tourniquets to control life-threatening bleeding®? Does this vary between
various manufactured and improvised devices?

Is indirect manual pressure, including use of compression of pressure
points or the use of mechanical pressure devices, effective for bleeding
control in the first aid setting?

Are open chest wounds best managed with occlusive dressings or with
nonocclusive dressings or left open in the first aid setting?

Will the deadoption of spine immobilization practices cause benefit or harm
for injured individuals?

Does splinting of long-bone fractures reduce pain or improve outcome?

Is straightening of an angulated fracture by first aid providers associated
with less pain, bleeding, or nerve or muscle injury compared with
immobilization in the position found?

What are the ideal cooling method and duration for thermal burns treated in
the first aid setting?
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research methods are required to describe the effective-
ness of first aid care from the perspective of health care
system avoidance.

Some conditions and therapies have a particular
paucity of evidence to guide treatments, despite being
foundational content for first aid courses, such as the
immobilization of long-bone fractures, rewarming of
frostbite, or cooling of thermal burns. RCTs of different
immobilization strategies and cooling/warming meth-
ods are needed. The role of technology such as mobile
phones and wearables is also an important area for
future research, including fall detection, measurement
and monitoring of vital signs, and just-in-time training,
instructions, and decision support tools.

The majority of first aid providers and recipients in the
research used to develop these guidelines are male and
White and reside in North America and Western Europe.
The unique needs and perspectives of people not fit-
ting this narrow description are required. Researchers
should record and report the sex and ethnicity of their
participants and strive for great diversity in recruitment
when feasible. Low-resource settings and low- and
middle-income countries may experience the greatest
impact from robust first aid training, and work is urgently
required to understand the unique first aid needs in these
communities and settings. In addition, more work needs
to be done studying different approaches to first aid in
infants, toddlers, and children.

Some critical knowledge gaps identified by the writing
group are summarized in Table 13.
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