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Introduction

Definition of First Aid
The International Liaison Committee on Resuscitation (ILCOR) First Aid Task Force first met in June
2013. Comprising nominated members from around the globe appointed by each ILCOR member
organization, the task force members first agreed to the goals of first aid and produced a definition
of first aid as it might apply to the international setting. Task force members considered an agreed-
upon definition essential for the subsequent development of research questions, evidence
evaluation, and treatment recommendations.
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First aid is defined as the helping behaviors and initial care provided for an acute illness or injury.
First aid can be initiated by anyone in any situation.

A first aid provider is defined as someone trained in first aid who should

Recognize, assess, and prioritize the need for first aid

Provide care by using appropriate competencies

Recognize limitations, and seek additional care when needed

The goals of first aid are to preserve life, alleviate suffering, prevent further illness or injury, and
promote recovery.

This definition of first aid addresses the need to recognize injury and illness, the requirement to
develop a specific skill base, and the need for first aid providers to simultaneously provide
immediate care and activate emergency medical services (EMS) or other medical care as required.
First aid assessments and interventions should be medically sound and based on evidence-based
medicine or, in the absence of such evidence, on expert medical consensus. The scope of first aid is
not purely scientific, as both training and regulatory requirements will influence it. Because the
scope of first aid varies among countries, states, and provinces, the treatment recommendations
contained herein may need to be refined according to circumstances, need, and regulatory
constraints.

One difference between this 2015 definition and that used for the 2010 process is that the task force
did not restrict first aid to “assessments and interventions that can be performed…with minimal or no
equipment.” We acknowledge that, in most cases, equipment might not be available to first aid
providers, particularly for bystanders and lay providers. However, the First Aid Task Force noted
that, in some countries, supplementary first aid supplies now include inexpensive and compact
pulse oximeters, glucose meters, and other adjuncts never before considered to be in the realm of
first aid. In the 2015 treatment recommendations, we have striven to remain true to the “minimal or
no equipment” approach, but recognize that addition of equipment, used by those trained to use and
maintain it, may enhance care.

The task force strongly believes that education in first aid should be universal: everyone can and
should learn first aid.

How and Why Topics Were Chosen
In the autumn of 2012, ILCOR approved the First Aid Task Force as a fully participating task force in
the 2015 ILCOR international evidence evaluation and appointed 2 international co-chairs. In the
spring of 2013, each member council of ILCOR nominated individuals for membership in the First
Aid Task Force. In addition to the co-chairs, 11 task force members were appointed, representing
the ILCOR member organizations of the American Heart Association (AHA), the European
Resuscitation Council (ERC), the Heart and Stroke Foundation of Canada, the Australian
Resuscitation Council, the InterAmerican Heart Foundation, and the Resuscitation Council of Asia.
Members included physicians specializing in anesthesia, critical care/resuscitation, emergency
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medicine, cardiology, internal medicine, and pediatric emergency medicine, as well as paramedics
specializing in prehospital care guideline development, specialists in first aid course education and
curriculum development, and a specialist in first aid evidence evaluation methodology and guideline
development.

The task force convened in June 2013 to review the topics and questions that were evaluated in
2005 and 2010, past research questions formulated in the PICO style (population, intervention,
comparator, outcomes) that were never completed, and the new questions that had been submitted
since 2010 to the task force, and a priority list created. Topics were reviewed for areas of
controversy, known additional new science, and subject matter not previously evaluated. Task force
members created a priority list for review, and the top 10 priority-ranked PICO questions were
assigned. After the successful commencement of the workflow, the task force co-chairs added a
further 12 PICO questions, including 5 new questions, 1 derived question, and 6 that had been
previously reviewed. Selected PICO questions that had been previously reviewed were, in some
cases, reworded to facilitate literature searches, and outcomes were decided upon by group
consensus.

Evidence reviewers were recruited through a call for volunteers distributed by ILCOR to stakeholder
organizations around the world. More than 30 individual reviewers were assigned to topics, usually
by preference or expertise, but avoiding any direct conflicts of interest. In general, 2 evidence
reviewers were assigned to each PICO, supervised by a member of the task force designated as the
task force question owner. Evidence reviewers included physicians with diverse specialties including
emergency medicine, EMS, wilderness medicine, critical care, cardiology, occupational medicine,
toxicology, anesthesia, pediatric emergency medicine, public health, and epidemiology, as well as
paramedics, nurse practitioners and first aid education specialists with experience in guideline and
curriculum development, and professional evidence evaluation and methodology experts.

The Evidence Evaluation Process
For the 2015 international evidence evaluation process, the AHA developed a new Web-based
information and documentation platform, the Systematic Evidence Evaluation and Review System
(SEERS), to support the ILCOR systematic reviews and to capture the data in reusable formats.
This Web-based system facilitated structured reviews in a consistent format that would support the
ultimate development of science summaries and evidence-based treatment recommendations.

Each task force performed a detailed systematic review based on the recommendations of the
Institute of Medicine of the National Academies,  using the methodological approach proposed by
the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) Working
Group.  After identifying and prioritizing the PICO questions to be addressed,  and with the
assistance of information specialists, a detailed search for relevant articles was performed in each of
3 online databases (PubMed, Embase, and the Cochrane Library).

By using detailed inclusion and exclusion criteria, articles were screened for further evaluation. The
reviewers for each question created a reconciled risk of bias assessment for each of the included
studies, using state-of-the-art tools: Cochrane for randomized controlled trials (RCTs),  Quality
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Assessment of Diagnostic Accuracy Studies (QUADAS)-2 for studies of diagnostic accuracy,  and
GRADE for observational studies that inform both therapy and prognosis questions.

GRADE evidence profile tables  were then created to facilitate an evaluation of the evidence in
support of each of the critical and important outcomes. The quality of the evidence (or confidence in
the estimate of the effect) was categorized as high, moderate, low, or very low,  based on the study
methodologies and the 5 core GRADE domains of risk of bias, inconsistency, indirectness,
imprecision, and other considerations (including publication bias).

The GRADE evidence profile tables were then used to create a written summary of evidence for
each outcome (the consensus on science statements). Whenever possible, consensus-based
treatment recommendations were then created. These recommendations (designated as strong or
weak) were accompanied by an overall assessment of the evidence and a statement from the task
force about the values and preferences that underlie the recommendations. Strong
recommendations use the words “we recommend,” and weak recommendations use the words “we
suggest.”

Further details of the methodology that underpinned the evidence evaluation process are found in
“Part 2: Evidence Evaluation and Management of Conflicts of Interest.”

The learning curve for use of the GRADE evidence evaluation methodology was steep and resulted
in a total of 22 PICO questions, including 6 new questions, being completed by the task force before
the ILCOR 2015 International Consensus Conference on CPR and ECC Science With Treatment
Recommendations in February 2015. The remaining topics not reviewed for 2015 have since been
reprioritized, with the addition of several new questions that were identified during the ILCOR 2015
work process.

Very little research has been conducted in first aid, and most of the recommendations are
extrapolations from research in the prehospital or hospital setting. The selected methodology for
evaluation of the literature led to the elimination of lower-quality data from animal studies, case
series, and case reports, except for topics where no human studies were identified that met the
inclusion criteria. These more stringent requirements led to the inclusion of studies with a higher
initial quality of evidence, but most studies were eventually downgraded due to indirectness for the
first aid setting. The gaps in knowledge have been identified by the evidence reviewers and
summarized at the end of each treatment recommendation. It is our hope that these knowledge
gaps will be filled through future research. In the absence of evidence-based medicine to support a
treatment recommendation, the task force has made many recommendations based on expert
opinion, perceived best practice, and the principle of “do no harm.”

PICO Questions Reviewed
First Aid for Medical Emergencies

Recovery position (FA 517)

Optimal position for shock (FA 520)
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Oxygen administration for first aid (FA 519)

Bronchodilator use for asthma with difficulty breathing (FA 534)

Stroke recognition  (FA 801)

Aspirin for Chest Pain

Aspirin for chest pain: administration  (FA 871)

Aspirin for chest pain: early compared with late (FA 586)

Epinephrine for Anaphylaxis and Treatment of Hypoglycemia, Exertion-Related Dehydration, and
Chemical Eye Injuries

Second dose of epinephrine for anaphylaxis (FA 500)

Hypoglycemia treatment  (FA 795)

Exertion-related dehydration and oral rehydration (FA 584)

Eye chemical injury: irrigation (FA 540)

First Aid for Trauma Emergencies

Control of bleeding (FA 530)

Hemostatic dressings (FA 769)

Use of a tourniquet (FA 768)

Straightening of an angulated fracture (FA 503)

First aid treatment for an open chest wound  (FA 525)

Cervical spinal motion restriction (FA 772)

Concussion  (FA 799)

Cooling of burns (FA 770)

Wet compared with dry burn dressing (FA 771)

Dental avulsion (FA 794)

Education

First aid training  (FA 773)

First Aid for Medical Emergencies
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Important medical topics reviewed for 2015 include use of supplementary oxygen for purposes other
than patients with chest pain, positioning for shock and recovery, use of bronchodilators for
asthmatics with acute shortness of breath, use of a second dose of epinephrine for anaphylaxis, and
the administration of aspirin for chest pain. The exhaustive ILCOR literature search, with the help of
information specialists and the more rigorous GRADE methodology, led to a few additional
recommendations as well as differences in strength of recommendations.

No evidence was found to support a change in current practice for the use of supplementary
oxygen by first aid providers.

The position recommended for the patient in shock remains the supine position, although there
is some evidence suggesting passive raising of the legs between 30° and 60° may have a
transient (7 minutes or less) benefit (Modified).

There is a change in recommendations for the position of a normally breathing, unresponsive
person. Because a potential need has been shown for advanced airway management in the
supine position compared with a lateral recumbent position, we are now recommending that
the lateral recumbent position be used as a “recovery” position (Modified).

Assisting with the administration of inhaled bronchodilators is recommended for asthmatics
with acute shortness of breath (Unchanged).

Although questions remain about the ability of a first aid provider to recognize anaphylaxis, the
use of a second dose of epinephrine via an autoinjector is beneficial when a first dose fails to
improve symptoms. Adverse effects were not reported in studies included, although this may
reflect the administration of epinephrine with an autoinjector, thus limiting opportunity for an
inadvertent overdose injection (Modified).

The use of aspirin for chest pain has been previously reviewed; however, the task force
agreed that this topic should be looked at again in light of the newly implemented GRADE
methodology and the emergence of newer medications used for acute myocardial infarction
(MI). Thus, the original question asking if aspirin should be administered for patients with MI
was reviewed, followed by a review of the early (ie, prehospital) use of aspirin for chest pain
versus delayed (ie, in-hospital) administration of aspirin (Modified).

A new review topic is the use of stroke assessment systems to aid with recognition of stroke,
with findings that will have enormous implications for first aid and public health. This review
found a significant decrease in time between symptom onset and arrival at a hospital or
emergency department with the use of these assessment tools; use of such tools may reduce
the degree of damage from stroke when treatment is initiated early (New).

A new review looks at use of oral dietary sugars for mild symptomatic hypoglycemia in
diabetics. The studies for this review administered various forms of dietary sugars, such as
specific candies, dried fruit strips, juice, or milk, in a dose-equivalent amount compared with
glucose tablets, to diabetics with symptomatic hypoglycemia who were conscious and able to
swallow and follow commands. It was concluded that, as a group, dietary sugar products were
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not as effective as glucose tablets for relief of hypoglycemia, but all studied forms showed
benefit and potential usefulness in cases where glucose tablets are not available (New).

Recovery Position (FA 517)
Among adults who are breathing and unresponsive outside of a hospital (P), does positioning in a
lateral, side-lying, recovery position (I), compared with supine position (C), change overall mortality,
need for airway management, the incidence of aspiration, the likelihood of cervical spinal injury,
complications, incidence of cardiac arrest (O)?

Introduction

In 2010, the treatment recommendation for this topic stated that there was no evidence that moving
an individual into a recovery position was beneficial. It also stated that if an individual with a
suspected cervical spine injury had to be turned onto his or her side, the high arm in endangered
spine (HAINES) position seemed to be safer.  An extensive literature search and use of GRADE
methodology resulted in some studies from the 2010 review being excluded from the 2015 review
and other newly identified studies being included. The revised 2015 recommendations reflect this
rigorous evidence evaluation process.

Although some studies included in this review showed no benefit to a recovery position over a
supine position, there were studies that demonstrated significant benefit in terms of maintaining an
open airway. The task force thought a priority outcome for any recovery position would be
maintenance of an open airway.

Consensus on Science

Lateral, Side-Lying Recovery Position Compared With Supine Position

For the critical outcome of the incidence of aspiration, we identified very-low-quality evidence
(downgraded for imprecision) from 1 observational study with a total of 142 patients  found in the
left lateral decubitus or supine position demonstrating no benefit to being in the left lateral position
(relative risk [RR], 0.93; 95% confidence interval [CI], 0.55–1.58). The same observational study had
a total of 132 patients found in the right lateral decubitus or supine position and demonstrated no
benefit to being in the right lateral position (RR, 1.15; 95% CI, 0.67–1.96).

For the critical outcome of need for airway management, only studies with indirect measures of
potential need for airway management were identified, including measures of total airway volume
and stridor scores. Very-low-quality evidence (downgraded for risk of bias, indirectness, and
imprecision) from 1 observational study with 17 patients  demonstrated the benefit of the lateral
position by increasing total airway volume (mean difference [MD], 2.7; 95% CI, 0.88–4.52), and
very-low-quality evidence (downgraded for indirectness, and imprecision) from 1 observational study
with 30 patients  demonstrated the benefit of the lateral position by decreasing stridor score (MD,
−0.9; 95% CI, −1.21 to −0.59).

HAINES Modified Recovery Position Compared With Lateral Recovery Position

For the critical outcome of the likelihood of cervical spinal injury, we identified very-low-quality
evidence (downgraded for indirectness and imprecision) from 1 observational study with 2 healthy
volunteers  demonstrating less overall lateral cervical spine flexion with the HAINES position (MD,
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−17; 95% CI, −21.39 to −12.62), no difference in lateral flexion of the upper cervical spine with the
HAINES position (MD, −4.5; 95% CI, −11.7 to 2.7), and less lateral flexion of the lower cervical spine
with the HAINES position (MD, −12.5; 95% CI, −21.52 to −3.47). We have also identified very-low-
quality evidence (downgraded for indirectness and imprecision) from 1 observational study with 10
cadavers with surgically created cervical instability  demonstrating no difference in linear
translation between the HAINES recovery position and the 1992 ERC lateral recovery position in
terms of medial/lateral movement (MD, −1.1; 95% CI, −5.17 to 2.97), compression/distraction (MD,
−1.06; 95% CI, −3.7 to 1.58), or anterior/posterior movement (MD, −0.24; 95% CI, −2.96 to 2.48).

Left Lateral Position Compared With Right Lateral Position

For the critical outcome of the incidence of aspiration, we identified very-low-quality evidence
(downgraded for imprecision) from 1 observational study with a total of 50 patients  who were
found in the left lateral decubitus or right lateral decubitus position, demonstrating no benefit to the
left versus the right lateral position (RR, 0.82; 95% CI, 0.42–1.6).

1992 ERC Recovery Position Compared With Old Left Lateral, Semiprone Resuscitation Council (UK)
Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
imprecision) from 1 observational study with 6 healthy volunteers  demonstrating no difference in
either position in terms of venous occlusion (RR, 5; 95% CI, 0.29–86.44), arterial insufficiency with
venous occlusion (RR, 5; 95% CI, 0.29–86.44), or left arm discomfort (RR, 7; 95% CI, 0.44–111.92).

1997 Resuscitation Council (UK) Recovery Position Compared With 1992 ERC Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 observational study with 100 healthy volunteers
demonstrating less pain/discomfort with the 1992 ERC recovery position (RR, 3.25; 95% CI, 1.81–
5.83).

AHA Semiprone Recovery Position Compared With 1992 ERC Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 observational study with 40 healthy volunteers
placed in 1 or both of the positions  demonstrating less discomfort with the AHA recovery position
(RR, 0.36; 95% CI, 0.14–0.95).

Morrison, Mirakhur, and Craig Recovery Position Compared With Rautek Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 observational study with 20 healthy volunteers
placed in 1 or both of the positions  demonstrating no difference in discomfort between the
positions (RR, 1.25; 95% CI, 0.47–3.33).

AHA Semiprone Recovery Position Compared With Morrison, Mirakhur, and Craig Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 observational study with 30 healthy volunteers
placed in 1 or both of the positions  demonstrating no difference in discomfort between the
positions (RR, 0.4; 95% CI, 0.14–1.17).
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AHA Semiprone Recovery Position Compared With Rautek Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 observational study with 30 healthy volunteers
placed in 1 or both of the positions  demonstrating no difference in discomfort between the
positions (RR, 0.5; 95% CI, 0.16–1.59).

1992 ERC Recovery Position Compared With Morrison, Mirakhur, and Craig Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 observational study with 30 healthy volunteers
placed in 1 or both of the positions  demonstrating no difference in discomfort between the
positions (RR, 1.1; 95% CI, 0.53–2.23).

1992 ERC Recovery Position Compared With Rautek Recovery Position

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 observational study with 30 healthy volunteers
placed in 1 or both of the positions  demonstrating no difference in discomfort between the
positions (RR, 1.38; 95% CI, 0.58–3.24).

We did not identify any evidence to address the critical outcome of overall mortality or the important
outcome of incidence of cardiac arrest.

Treatment Recommendation

We suggest that first aid providers position individuals who are unresponsive and breathing normally
into a lateral, side-lying recovery (lateral recumbent) position as opposed to leaving them supine
(weak recommendation, very-low-quality evidence).

There is little evidence to suggest the optimal recovery position.

Values, Preferences, and Task Force Insights

Due to the low-quality evidence, it was difficult to make a recommendation as to the best recovery
position. In terms of the HAINES position versus the standard left lateral position, the task force
chose to put more value in the outcomes of a study that included cadavers with surgically created
cervical spine instability over a study involving 2 healthy volunteers. We discussed the need for
guideline developers to clearly address situations in which a first aid provider should not move a
person into a recovery position, such as in the presence of pelvic or spinal injury.

Finally, discussions were held about the quality of breathing being used to help determine when it is
appropriate to move an individual into the recovery position. The qualifying term “breathing normally”
was included in the treatment recommendation so as to avoid the situation where a first aid provider
recognizes that an individual is breathing and moves them into a recovery position when in fact
chest compressions should be initiated.

Knowledge Gaps

Given the poor and outdated evidence available, further research is needed as to the best
recovery position.
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When should a first aid provider not move a person into the recovery position?

Optimal Position for Shock (FA 520)
Among adults and children who receive first aid for shock (P), does positioning of the patient (I),
compared with not positioning the patient (C), change overall mortality, complications, incidence of
cardiac arrest, vital signs, hospital length of stay (O)?

Introduction

Similar to many topics reviewed for 2015, the reviewers for this PICO question were challenged by
the paucity of good-quality scientific studies and the need to extrapolate data from studies in
normotensive volunteers or from studies designed to determine fluid responsiveness in hypotensive
intensive care unit patients. The diversity of positions studied and the varying time intervals between
change of position or maintenance in a position created difficulty with interpreting results. Results
often differed for the same position between studies. The supine position remains a basic position
that the First Aid Task Force thinks is the most appropriate position for an individual with signs or
symptoms of shock.

Consensus on Science

After application of inclusion and exclusion criteria, 1 RCT and 5 observational trials were included
in evidence evaluation. For the critical outcome of vital signs, we identified 1 RCT and 5
observational trials.

In Normotensive Subjects (P), Passive Leg Raising to 60° for 5 Minutes (I) Compared With Supine Position
(C)

We identified very-low-quality evidence (downgraded for inconsistency, indirectness, and
imprecision) from 1 observational study  enrolling 43 subjects (12 healthy subjects and 31 subjects
with heart disease) showing no significant changes in systolic blood pressure (SBP), diastolic blood
pressure (DBP), or heart rate (HR).

In Normotensive Subjects With Blood Loss (P), Passive Leg Raising to 45° for 5 Minutes (I) Compared With
Supine Position for 5 Minutes (C)

We identified low-quality evidence (downgraded for inconsistency, indirectness, and imprecision)
from 1 observational study  enrolling 27 normotensive subjects with 500 mL blood loss, showing no
benefit from passive leg raising (PLR) with a nonsignificant change in mean arterial blood pressure
(MAP) but a benefit from PLR, with a significant

Increase in thoracic bioimpedance cardiac index (MD, 0.8; 95% CI, 0.75–0.85)

Increase in stroke index (SI) (MD, 15.00; 95% CI, 14.46–15.54)

Decrease in HR (MD, −3; 95% CI, −3.56 to −2.44)

Subjects without blood loss showed a significant increase in cardiac index with PLR (MD, 0.3; 95%
CI, 0.12–0.72) but no significant change in MAP or difference in HR.

In Normotensive Subjects With Blood Loss (P), Standing for 5 Minutes (I) Compared With Supine Position
(C) for 5 Minutes
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We identified low-quality evidence (downgraded for inconsistency, indirectness, and imprecision)
from 1 observational study  enrolling 27 normotensive subjects with 500 mL blood loss, showing a
nonsignificant increase in MAP.

The standing position showed a statistically significant decrease in cardiac index compared with
supine position (MD, −0.3; 95% CI, −0.38 to −0.22), and an increase in HR (MD, 22; 95% CI, 20.84–
23.16).

In Normotensive Subjects (P), Supine Position for 3 Minutes Followed by PLR to 60° for 20 Seconds (I)
Compared With Supine Position (C) for 3 Minutes

We identified very-low-quality evidence (downgraded for inconsistency, indirectness, and
imprecision) from 1 observational study  enrolling 10 normotensive subjects showing a benefit from
the supine position plus PLR, with a significant increase in both cardiac output (CO) (MD, 0.6; 95%
CI, 0.48–0.72) and stroke volume (SV) (MD, 7; 95% CI, 2.93–11.07).

In Normotensive Subjects (P), Supine Position for 3 Minutes Followed by PLR to 60° for 7 Minutes (I)
Compared With Supine Position for 3 Minutes (C)

We identified very-low-quality evidence (downgraded for inconsistency, indirectness, and
imprecision) from 1 observational study  enrolling 10 normotensive subjects showing no significant
difference in MAP, CO, or HR. Thus, improvements in CO and SV seen with PLR at 20 seconds
disappeared by 7 minutes.

In Normotensive Subjects (P), PLR to 60° for 1 Minute (I) Compared With Supine Position (C)

We identified very-low-quality evidence (downgraded for inconsistency, indirectness, and
imprecision) from 1 observational study  enrolling 125 normotensive subjects. No cardiovascular
benefit was shown for PLR to 60° for 1 minute.

In Hypotensive Patients (P), PLR to 45° (I) for 2 Minutes Compared With Semirecumbent (Head at 45°) for 2
Minutes (C)

We identified low-quality evidence (downgraded for inconsistency, indirectness, and imprecision)
from 1 RCT  enrolling 35 hypotensive subjects. No difference was found in HR, but a statistically
significant benefit with PLR was demonstrated with

An increase in MAP (median difference 7 higher, CI not estimable)

An increase in SBP (median difference 12 higher, CI not estimable)

An increase in central venous pressure (CVP) (median difference 2 higher, CI not estimable)

In Hypotensive Patients (P), Supine Position (C) for 2 Minutes Compared With Semirecumbent (Head at
45°) for 2 Minutes (I)

We identified low-quality evidence (downgraded for inconsistency, indirectness, and imprecision)
from 1 RCT  enrolling 35 hypotensive subjects. Placing patients in the supine position for 2 minutes
compared with a semirecumbent 45° position failed to show any benefit for MAP, SBP, or HR. A
significant increase in CVP was reported with transfer from semirecumbent to supine position
(median difference 1 higher, CI not estimable).

In Hypotensive Patients (P), PLR to 45° for 2 Minutes (I) Compared With Supine for 2 Minutes (C)
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We identified very-low-quality evidence (downgraded for inconsistency, indirectness, and
imprecision) from 1 RCT  enrolling 35 hypotensive subjects. No difference was noted for HR, but a
statistically significant benefit with PLR was shown with

An increase in MAP (median difference 5 higher, CI not estimable)

An increase in systolic arterial pressure (SAP) (median difference 8 higher, CI not estimable)

An increase in CVP (median difference 1 higher, CI not estimable)

In Hypotensive Patients (P), Supine Position for 4 Minutes (C) Compared With PLR to 45° for 4 Minutes (I)

We identified very-low-quality evidence (downgraded for inconsistency, indirectness, and
imprecision) from 1 observational study  enrolling 15 hypotensive subjects. No statistically
significant difference in MAP or HR was shown between the supine position and PLR to 45° for 4
minutes. A statistically significant decrease in SAP was found for change in position from PLR to
supine (MD, −4; 95% CI, −16.88 to 8.88) and for diastolic arterial pressure (DAP) (MD, −3; 95% CI,
−14.81 to 8.81).

In Hypotensive Patients (P), PLR to 45° for 4 Minutes (I) Compared With Supine for 4 Minutes (C)

We identified very-low-quality evidence (downgraded for inconsistency, indirectness, and
imprecision) from 1 observational study  enrolling 15 hypotensive subjects. There was no
statistically significant difference in MAP or HR between PLR to 45° for 4 minutes and the supine
position for 4 minutes. Statistically significant benefit with PLR was found for SAP (MD, 7; 95% CI,
−10.89 to 24.89) and DAP (MD, 3.0; 95% CI, −8.47 to 14.47).

We did not identify any evidence to address the critical outcomes of complications, incidence of
cardiac arrest, overall mortality, or length of hospital stay.

Treatment Recommendation

We suggest first aid providers place individuals with shock in the supine position as opposed to the
upright position (weak recommendation, low-quality evidence).

Values, Preferences, and Task Force Insights

In regard to other positions studied, a review of the evidence suggests clinical equipoise in the first
aid setting. For individuals with shock who are in the supine position and with no evidence of
trauma, the use of PLR may provide a transient (less than 7 minutes) but statistically significant
improvement in HR, MAP, cardiac index, or stroke volume. The clinical significance of this transient
improvement is uncertain; however, no study reported adverse effects due to PLR.

Because improvement with PLR is brief and its clinical significance uncertain, this position is not
recommended, although it may be appropriate in some first aid settings as a temporizing measure
while awaiting more advanced emergency medical care. Studies included used PLR ranging
between 30° and 60° elevation. An optimal degree of elevation was not identified.

Categories of hypotensive shock in studies included with this review were septic shock,
cardiogenic shock, and hypovolemic shock.
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In making these recommendations, we place increased value on the potential but uncertain
clinical benefit of improved vital signs and cardiac function by positioning an individual with
shock in the supine position or supine with PLR position over the risk of movement to effect a
change in position.

The Trendelenburg position was excluded from evaluation in this review due to the inability or
impracticality of first aid providers to place a person into the Trendelenburg position in an out-
of-hospital setting.

Knowledge Gaps

Well-designed studies are needed to assess

Clinical effects of position change in hypotensive patients

Effect of position change in patients without fluid responsiveness

Adverse effects of position change

Oxygen Administration for First Aid (FA 519)
Among adults and children who exhibit symptoms or signs of shortness of breath, difficulty
breathing, or hypoxemia outside of a hospital (P), does administration of supplementary oxygen (I),
compared with no administration of oxygen (C), change survival with favorable neurologic/functional
outcome at discharge, 30 days, 60 days, 180 days, and/or 1 year; survival only at discharge, 30
days, 60 days, 180 days, and/or 1 year; shortness of breath; time to resolution of symptoms; or
therapeutic endpoints (eg, oxygenation and ventilation) (O)?

Introduction

Administration of supplementary oxygen is traditionally considered essential for individuals
presenting with shortness of breath, difficulty breathing, or hypoxemia. In certain circumstances,
oxygen supplementation might have potential adverse effects that complicate the disease course or
even worsen clinical outcomes. In this PICO question, we sought to determine the impact of oxygen
supplementation, as compared with no oxygen supplementation, on outcomes of patients who have
shortness of breath, difficulty breathing, or hypoxemia.

This review differs from the 2010 review in the targeted population. In 2015, we focus on adults and
children who exhibit signs and symptoms of shortness of breath, difficulty breathing, or hypoxemia in
the out-of-hospital setting. In addition, we attempt to identify specific medical conditions that may
benefit from supplementary oxygen administration by first aid providers. We excluded chest pain
from the conditions evaluated for potential use of oxygen. Oxygen administration for individuals with
chest pain due to acute coronary syndrome is separately reviewed by the ACS task force and
described in “Part 5: Acute Coronary Syndromes.”

Consensus on Science

For the critical outcomes of survival and therapeutic endpoints as measured by a composite of
death, need for assisted ventilation, and respiratory failure, we identified very-low-quality
evidence (downgraded for risk of bias, indirectness, and imprecision) from 1 retrospective
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observation study  enrolling 232 patients with acute exacerbation of chronic obstructive pulmonary
disease showing no benefit from supplementary oxygen administration (odds ratio [OR], 1.4; 95%
CI, 0.6–2.9).

For the important outcome of shortness of breath, we identified very-low-quality evidence
(downgraded for inconsistency and serious indirectness) from 1 RCT  enrolling 14 terminal cancer
patients with dyspnea and hypoxemia showing benefit with supplementary oxygen administration
(MD in visual analog scale score, −20.5; 95% CI, −27.6 to −13.5), and low-quality evidence
(downgraded for inconsistency and indirectness) from 1 meta-analysis  and 4 RCTs
enrolling 134 advanced cancer patients with dyspnea without hypoxemia who did not show benefit
from supplementary oxygen administration (standardized MD, −0.09; 95% CI, −0.22 to 0.04,
P=0.16).

For the important outcome of oxygen saturation, we identified moderate-quality evidence
(downgraded for indirectness) from 3 RCTs, 1 enrolling 14 terminal cancer patients with dyspnea
and hypoxemia  (MD in oxygen saturation, 8.6%; 95% CI, 7.0–10.3), 1 enrolling 6 patients with
dyspnea and hypoxemia  (MD in oxygen saturation, 10.0%; 95% CI, 6.3–13.7), and 1 enrolling 51
advanced cancer patients with dyspnea  (mean increase in oxygen saturation, air 0.94% versus
oxygen 5.43%; P<0.001), all showing benefit with supplementary oxygen.

For the important outcome of complete relief of decompression injury after first recompression,
we identified very-low-quality evidence (downgraded for risk of bias and indirectness) from 1
retrospective observation study  enrolling 2231 patients with decompression injury from a registry
database showing benefit from first aid supplementary oxygen administration (OR, 1.5; 95% CI, 1.2–
1.8).

We did not identify any evidence to address the outcomes of survival, survival with favorable
neurologic outcomes, or time to resolution of symptoms.

Treatment Recommendation

No recommendation; the confidence in effect estimate is so low that the task force thinks a
recommendation to change current practice is too speculative.

Values, Preferences, and Task Force Insights

In this review, the administration of supplementary oxygen was found to be of some benefit in the
following specific circumstances:

Advanced cancer patients who exhibit symptoms or signs of shortness of breath (dyspnea)
and signs of hypoxia

Individuals with decompression injury

The use of supplementary oxygen should be limited to individuals with specific training in oxygen
administration.

Public commenting requested an oxygen saturation target for this review. We did not evaluate flow
rates, but patients with hypoxemia in the included studies were provided supplementary oxygen that
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helped them reach normoxemia.

Knowledge Gaps

Is oxygen beneficial to all patients with shortness of breath or dyspnea with diverse etiologies?

Does administration of oxygen improve survival in patients presenting with shortness of breath
or hypoxemia?

Bronchodilator Use for Asthma with Difficulty Breathing (FA 534)
Among adults and children in the prehospital setting who have asthma and are experiencing
difficulty in breathing (P), does bronchodilator administration (I), compared with no bronchodilator
administration (C), change time to resolution of symptoms, time to resumption of usual activity,
complications, harm to patient, therapeutic endpoints (eg, oxygenation and ventilation), need for
advanced medical care (O)?

Introduction

The 2005 review of asthma and bronchodilator therapy noted that the incidences of severe asthma
and deaths from asthma are increasing and found bronchodilator therapy for wheezing to be safe
and effective.  Although evidence in 2005 was extrapolated from prehospital and hospital studies,
the potential benefit of decreased mortality led to the recommendation that first aid rescuers assist
with administration of bronchodilator therapy for asthmatics with acute shortness of breath.

The use of bronchodilators in the first aid setting can take many forms, ranging from assisting
someone with their bronchodilator to administering a bronchodilator as part of an organized
response team with medical oversight. This review did not compare methods of bronchodilator
therapy but sought evidence for or against patient outcomes with all inhaled bronchodilator
therapies that might be used for acute asthma exacerbations.

Consensus on Science

After application of inclusion and exclusion criteria, the search strategy yielded 8 double-blind
RCTs,  2 observational studies,  and 1 meta-analysis.  It is important to note that all of
these trials involved administration of the bronchodilators in a healthcare setting (prehospital EMS
setting, emergency department, or in-hospital setting); because none involved administration by first
aid providers in a typical first aid setting, all have been downgraded for indirectness.

Regarding the critical outcome of time to resolution of symptoms, 2 RCTs were found. Very-low-
quality evidence (downgraded for risk of bias, imprecision, and indirectness) from 1 RCT  with 28
participants aged 3 months to 2 years showed benefit in reduction of respiratory rate (MD, 5.1; 95%
CI, 0.45–9.75), wheezing score (MD, 0.8; 95% CI, 0.36–1.24), accessory muscle score (MD, 0.85;
95% CI, 0.45–1.23), and total clinical score (MD, 2.5; 95% CI, 1.06–3.94) when treatment
(albuterol/salbutamol nebulization) was compared with placebo. Low-quality evidence (downgraded
for imprecision and indirectness) from another RCT  with 17 participants aged 18 to 41 years
showed benefit in reduction of time to subjective improvement in dyspnea in participants treated with
fast-acting β -adrenergic agonists (formoterol or salbutamol dry-powdered inhaler) compared with
placebo dry-powdered inhaler or the slow-acting β -agonist (salmeterol dry-powdered inhaler). This
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study also demonstrated a reduction in time to return to baseline symptoms in the fast-acting β -
adrenergic agonist group compared with the placebo or slow-acting β -agonist groups (MD
indeterminable).

Regarding the critical outcome of time to resumption of usual activity, there were no human trials
found.

Regarding the important outcome of complications, very-low-quality evidence (downgraded for risk
of bias, indirectness, and imprecision) from 1 RCT  with 28 participants aged 3 months to 2 years
failed to demonstrate a significant difference in mean HR between participants treated with
nebulized albuterol/salbutamol and those treated with placebo (MD, 7; 95% CI, −9.6 to 23.6). Very-
low-quality evidence (downgraded for risk of bias, imprecision, and indirectness) from a second
RCT  comprising 11 participants aged between 9 and 16 years failed to demonstrate a difference in
mean HR or mean blood pressure when albuterol/salbutamol metered-dose aerosol was compared
with placebo. A total of 4 patients on the albuterol/salbutamol days reported tremors, compared with
6 on the placebo days. All tremors were “fine” in quality. Very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from a third RCT  comprising 100 patients with an
average age of 33 years failed to demonstrate a significant difference in potassium, SBP or DBP,
tremor, headache, nervousness, weakness, palpitations, or dry mouth between the
albuterol/salbutamol metered-dose aerosol given once group (T0), compared with every 30 minutes
for 4 doses group (T30), compared with every 60 minutes for 2 doses group (T60). There was a
statistically significant difference in mean HR change between the T30 compared with T0 groups,
where the T30 group’s HR (beats per minute [BPM]) increased and the T0 group’s decreased (MD,
9.2; 95% CI, 3.51–14.93). Very-low-quality evidence (downgraded for risk of bias, imprecision, and
indirectness) from an observational study  comprising 52 participants with an average age of 33.6
years failed to demonstrate a significant difference in respiratory rate and HR between the treatment
group (nebulized isoetharine) and the control group. One participant in the treatment group reported
headache and 2 participants in the control group reported headache or nausea (MD
undeterminable).

Regarding the important outcome of harm to patient, there were no human trials found.

Regarding the important outcome of therapeutic endpoints (eg, oxygenation and ventilation), 1
RCT  with very-low-quality evidence (downgraded for bias, imprecision, and indirectness) showed
benefit in an improvement in percentage maximal achievable forced expiratory volume over 1
second (FEV1) and forced vital capacity (FVC) at 60 minutes when comparing inhaled
albuterol/salbutamol metered-dose aerosol or isoproterenol metered-dose aerosol to placebo and at
360 minutes (MD undeterminable). A second RCT  with very-low-quality evidence (downgraded for
bias, imprecision, and indirectness) enrolled 134 participants with an average age of 8.3 years,
which demonstrated a statistically significant improvement in FEV1 after initial treatment dose (day
0) for levalbuterol/salbutamol and albuterol/salbutamol compared with placebo (33.1%, 29.6%
versus 17.8%; P<0.05). Very-low-quality evidence (downgraded for serious indirectness and
imprecision) from a third RCT  involving 100 patients demonstrated a statistically significant
improvement in FEV1 when albuterol/salbutamol metered-dose aerosol was given every 30 minutes
for 4 doses (T0, 30, 60, 90) or every 60 minutes for 2 doses (T0, 60) compared with when
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albuterol/salbutamol metered-dose aerosol was given once at T0 (MD undeterminable). Very-low-
quality evidence (downgraded for serious indirectness and imprecision) was identified in another
RCT  enrolling 17 patients ranging in age from 18 to 41 years, who demonstrated a more rapid
return to 85% of baseline FEV1 when treated with formoterol dry-powdered inhaler or
albuterol/salbutamol dry-powdered inhaler compared with placebo (7.2 and 6.5 minutes versus 34.7
minutes, respectively). This study also showed benefit by demonstrating an increase in FEV1 at 60
minutes with formoterol, albuterol/salbutamol, and salmeterol all by dry-powdered inhaler compared
with placebo (46.2%, 42.2%, and 41.2% versus 31.5%, respectively) (MD undeterminable).

Further very-low-quality evidence (downgraded for risk of bias, very serious indirectness, and
imprecision) was identified from an RCT  enrolling 26 patients between 7 and 16 years of age,
which showed a benefit in median recovery time to 95% of baseline FEV1 of 5.0 minutes for
formoterol dry-powdered inhaler versus 44 minutes with placebo (MD undeterminable). Very-low-
quality evidence (downgraded for very serious risk of bias, imprecision, and very serious
indirectness) from an RCT  enrolling 17 patients with an average age of 10.3 years demonstrated
that formoterol dry-powdered inhaler and albuterol/salbutamol dry-powdered inhaler resulted in a
mean recovery time to within 90% of baseline FEV1 that was shorter than that of placebo (8.3
minutes and 13.2 minutes versus 36.1 minutes, respectively) (MD undeterminable). Very-low-quality
evidence (downgraded for risk of bias, very serious imprecision, and indirectness) from an RCT
showed an increase in arterial oxygen saturation in nebulized albuterol/salbutamol treated patients
compared with those who were treated with placebo (MD of 1.6, 0.28, and 2.92, respectively). Very-
low-quality evidence (downgraded for risk of bias and indirectness) from 1 observational study
demonstrated an improvement in percent recovery of peak expiratory flow rate (PEFR) when
patients were treated with nebulized isoetharine compared with placebo (MD, 55.3; 95% CI, 25.4–
85.2). Very-low-quality evidence (downgraded for risk of bias and indirectness) from a second
observational study  enrolling 208 participants with an average age of 43.7 years showed a
reduction in first posttreatment PEFRs of less than 120 L/min in the cohort given prehospital
nebulized albuterol compared with a historic control (RR, 0.75; 95% CI, 0.58–0.98). In addition, the
patient condition on arrival at the emergency department was not as severe in the prehospital
nebulized albuterol group versus control (RR, 0.79; 95% CI, 0.64–0.98).

Regarding the low priority outcome of need for advanced medical care, very-low-quality evidence
(downgraded for risk of bias, very serious indirectness, and imprecision) from 1 RCT  showed a
benefit with a significant association between early, frequent use of albuterol/salbutamol metered-
dose aerosol and fewer subsequent albuterol/salbutamol metered-dose aerosol treatments.
Participants who received 30-minute or 60-minute albuterol/salbutamol metered-dose aerosol
compared with a single dose placebo at study start required less subsequent bronchodilation after
study end at 120 minutes (20.6%, 23.5%, and 42.4%, respectively; P<0.05).

Very-low-quality evidence (downgraded for very serious risk of bias, imprecision, and indirectness)
from an observational study  showed no benefit, by failing to demonstrate a difference in length of
emergency department stay when patients were administered prehospital nebulized
albuterol/salbutamol compared with those who were not. Very-low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from a meta-analysis  failed to demonstrate a difference
in clinical outcome or patient disposition in those patients treated with nebulized ipratropium bromide
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and nebulized albuterol/salbutamol compared with those treated with nebulized albuterol/salbutamol
alone.

Treatment Recommendation

When an individual with asthma is experiencing difficulty breathing, we suggest that trained first aid
providers assist the individual with administration of a bronchodilator (weak recommendation, very-
low-quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we place higher value in an intervention that may reduce mortality
in a life-threatening situation over the risk of potential adverse effects. This review found evidence
that use of a bronchodilator in asthmatics with acute difficulty breathing is effective for reducing
wheezing, dyspnea, and respiratory rate, while improving measures of effectiveness such as FEV1
or PEFR, and with few reported side effects.

As with the 2005 review and as noted above, no studies of bronchodilator administration in the first
aid setting met the inclusion criteria; therefore, studies were used from the EMS and hospital
settings. While these studies support the use of bronchodilators for asthmatics with difficulty in
breathing, caution is required in extrapolating our findings to a first aid recommendation.

The task force recognizes that first aid providers may be limited in their abilities to administer or
assist with bronchodilator therapy due to clinical governance and local regulations. In addition, this
recommendation must be appropriately operationalized by first aid organizations with due
consideration to the setting and scope of practice in which the first aid is being applied.

Knowledge Gaps

What is the optimal bronchodilator for administration?

What is the optimal dose of bronchodilator?

How should this bronchodilator be administered?

Is there evidence that prehospital use of bronchodilators for asthmatics with acute shortness of
breath reduces mortality?

Stroke Recognition (FA 801)
Among adults with suspected acute stroke (P), does the use of a rapid stroke scoring system or
scale (I), compared with standard first aid assessment (C), change time to treatment (eg, door to
drug), recognition of acute injury or illness, discharge with favorable neurologic status, survival with
favorable neurologic outcome, or increased public/layperson recognition of stroke signs (O)?

Introduction

The use of stroke assessment systems has become widespread by EMS and other healthcare
providers to identify individuals with possible stroke, but in many countries, it is often not an
educational component of first aid courses. In some regions, simple stroke assessment systems
have been the focus of recent public campaigns, with the objective of raising public awareness of
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the signs of stroke and minimizing delays in recognition, diagnosis, and definitive treatment. This
review evaluated the outcomes related to use of stroke assessment systems and showed reduced
time to recognition of stroke with most stroke assessment systems, more accurate recognition of
stroke, and increased public/layperson recognition of signs of stroke.

The task force discussed the need to identify the relative sensitivities and specificities of each
included stroke assessment system to discern which may be most useful in the first aid setting. The
ideal stroke assessment system for use by first aid providers would have high sensitivity, thereby
“casting a wide net” to identify possible stroke victims. Additional benefit may be gained if a stroke
assessment system with both high sensitivity and specificity is used by those with advanced training
(such as EMS providers). Thus, this review identified stroke assessment systems that may be
preferred, based on sensitivity and specificity, to aid those developing guidelines for stroke
recognition in various first aid and out-of-hospital settings (Figures 1 and 2).

Download figure | Download PowerPoint
Figure 1. Summary receiver operating characteristic plot of stroke screening systems.

https://www.ahajournals.org/cms/asset/7595d593-d029-416a-9571-bf7b043762c4/s269fig01.jpeg
https://www.ahajournals.org/action/downloadFigures?id=F1&doi=10.1161%2FCIR.0000000000000278


5/20/2020 Part 9: First Aid | Circulation

https://www.ahajournals.org/doi/full/10.1161/cir.0000000000000278 20/105

Download figure | Download PowerPoint
Figure 2. Forest plot of stroke assessment systems.

Consensus on Science

For the critical outcome of time to treatment, we identified 6 studies with 6 different stroke
assessment systems studied:

1. For the Face (facial drooping), Arm (arm weakness), Speech (speech difficulty), Time (time to
call 9-1-1/EMS) (FAST) scale (measured as number of patients with time from symptom onset
to hospital arrival within 3 hours), we identified moderate-quality evidence from 1 observational
study  enrolling 356 patients showing benefit where 48.2% patients who had the scale
applied arrived within 3 hours compared with 14.6% who did not have the scale applied (RR,
3.3; 95% CI, 2.29–4.75).

2. For the Kurashiki Prehospital Stroke Scale (KPSS; measured as number of patients with time
from symptom onset to hospital arrival within 3 hours), we identified very-low-quality evidence
(downgraded for risk of bias) from 1 observational study  enrolling 430 patients showing
benefit where 62.9% patients who had the scale applied arrived within 3 hours compared with
52.3% who did not have the scale applied (RR, 1.2; 95% CI, 1.01–1.43). In the same study,
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the mean time was 2.1 hours for those who had a stroke screening scale applied compared
with 2.7 hours for those who did not have a stroke screening scale applied (MD, −0.6; 95% CI,
−2.45 to 1.25).

3. For the Ontario Prehospital Stroke Scale (OPSS; measured as number of patients with time
from symptom onset to hospital arrival within 3 hours), we identified very-low-quality evidence
(downgraded for risk of bias) from 1 observational study  enrolling 861 patients showing no
significant benefit where 52.3% patients who had the scale applied arrived within 3 hours
compared with 47.2% who did not have the scale applied (RR, 1.1; 95% CI, 0.96–1.28).

4. For the Los Angeles Prehospital Stroke Screen (LAPSS; measured in minutes from symptom
onset to emergency department arrival time), we identified low-quality evidence from 1
observational study  enrolling 1027 patients showing a mean time of 356 minutes for those
who had a stroke screening scale applied compared with 359 minutes for those who did not
have a stroke screening scale applied (SMD, 0.11; 95% CI, 0.02–0.24).

5. For the Cincinnati Prehospital Stroke Scale (CPSS; measured with EMS on-scene time), we
identified low-quality evidence (downgraded for risk of bias) from 1 observational study
enrolling 308 patients showing no benefit, as the mean on-scene time was 17 minutes for
those who had a stroke screening scale applied compared with 19 minutes for those who did
not have a stroke screening scale applied (MD, −2.00; 95% CI, −3.34 to 0.66).

6. For the Face, Arm, Speech, Time, Emergency Response (FASTER) protocol (measured with
symptom onset to emergency department arrival [door] time), we identified very-low-quality
evidence (downgraded for risk of bias) from 1 observational study  enrolling 115 patients
showing no significant benefit where the mean time was 59 minutes for those who had a
stroke screening scale applied compared with 76 minutes for those who did not have a stroke
screening scale applied (P=0.180).

For the important outcome of recognition of stroke (interventional studies, outcome defined as
definitive stroke diagnosis or administration of thrombolytic/fibrinolytic; the publications varied in the
term used), we identified 4 observational studies of 4 different stroke scales:

1. For FAST (measured as number of patients with confirmed stroke or transient ischemic
attack), we identified moderate-quality evidence from 1 observational study  enrolling 356
patients showing benefit where 48.2% patients who had the scale applied were diagnosed
compared with 14.6% who did not have the scale applied (RR, 3.3; 95% CI, 2.29–4.75).

2. For KPSS (measured as number of patients who received fibrinolytic), we identified very-low-
quality evidence (downgraded for risk of bias) from 1 observational study  enrolling 430
patients showing no benefit where 13.7% patients who had the scale applied were diagnosed
compared with 14.4% who did not have the scale applied (RR, 0.95; 95% CI, 0.59–1.53).

3. For the FASTER scale (measured as number of patients who received thrombolytic), we
identified very-low-quality evidence (downgraded for risk of bias) from 1 observational study
enrolling 34 patients showing benefit where 19.1% patients who had the scale applied
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received fibrinolytic compared with 7.5% who did not have the scale applied (RR, 0.87; 95%
CI, 0.78–0.98).

4. For CPSS (measured with patients who received fibrinolytic), we identified moderate-quality
evidence from 1 observational study  enrolling 308 patients showing benefit where 45.7%
patients who had the scale applied received fibrinolytic compared with 2.1% who did not have
the scale applied (RR, 22.2%; 95% CI, 7.14–69.1).

For the important outcome of recognition of stroke (diagnostic studies, outcome defined as correct
stroke diagnosis), we identified low-quality evidence (all downgraded for risk of bias) from 22
observational studies  enrolling a total of 30 635 patients, studying 8 different stroke
screening assessment systems, showing diagnostic performance across all stroke screening
systems of sensitivity ranging from 0.41 to 0.97 and specificity ranging from 0.13 to 1.00. These
studies were divided into subgroups based on whether the stroke scales included glucose
measurement or not. For studies that included stroke scales with glucose measurement (LAPSS,
OPSS, Melbourne Ambulance Stroke Screen [MASS], Medic Prehospital Assessment for Code
Stroke [Med PACS], and Recognition of Stroke in the Emergency Room [ROSIER]), the pooled
sensitivity is 0.80 (95% CI, 0.79–0.81) and pooled specificity is 0.93 (95% CI, 0.92–0.93), compared
with stroke scales without glucose measurement (FAST, CPSS, and Medical Priority Dispatch
System [MPDS]), which have pooled sensitivity of 0.81 (95% CI, 0.81–0.82) and pooled specificity of
0.47 (95% CI, 0.45–0.48).

For the important outcome of increased public/layperson recognition of signs of stroke, very-
low-quality evidence (downgraded for risk of bias) from 1 human study  enrolling 72 participants
(members of the public) showed benefit where 76.4% of participants (55/72) were able to identify
signs of stroke before training on a stroke screening assessment system compared with 94.4%
(68/72) immediately after training (OR, 5.25; 95% CI, 1.67–16.52), and 96.9% of participants (63/65)
were able to identify the signs of stroke 3 months after training (OR, 2.07; 95% CI, 0.36–11.69).

Treatment Recommendation

We recommend that first aid providers use stroke assessment systems (such as FAST or CPSS) for
individuals with suspected acute stroke (strong recommendation, low-quality evidence).

We suggest the use of FAST or CPSS stroke assessment systems (weak recommendation, low-
quality evidence).

We suggest the use of stroke assessment systems that include blood glucose measurement, when
available, such as LAPSS, OPSS, ROSIER, or KPSS, to increase specificity of stroke recognition
(weak recommendation, low-quality evidence).

In the absence of a glucometer, we suggest the use of FAST or CPSS stroke assessment systems
compared with MASS, LAMS, or MPDS (weak recommendation, low-quality evidence).

The literature search was rerun in January 2015 to capture the most updated evidence possible.
Two additional studies were added  and incorporated into the consensus on science and
GRADE tables, both supporting this treatment recommendation.
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Values, Preferences, and Task Force Insights

In making this recommendation, we place increased value on the benefits of early stroke
recognition, which could lead to early treatment to minimize potentially devastating neurologic injury.

Training first aid providers in stroke assessment systems outweighs the risks, largely limited to false-
positive identification by first aid providers. The cost of the intervention is estimated to be low.

In this review of the literature, the stroke assessment systems include various components, such as
looking for specific signs and obtaining blood glucose levels. Our review found that stroke
assessment systems that included blood glucose measurement had similar sensitivity and increased
specificity to accurately identify stroke compared with those systems that did not include glucose
measurement. We recognize that first aid providers may or may not have access to a properly
calibrated glucose measurement device. Although use of these devices is not a standard
component of first aid, glucose measurement devices are commonly available among the public.

Ideal stroke assessment systems for first aid use are accurate, have few steps, are easily
understood and remembered, and take minimal time to complete. Those developing local guidelines
for first aid providers can use the results of this review to determine if the benefit of increased
specificity with systems that include glucose measurement would be desirable in their settings,
compared with using simpler stroke assessment systems that do not include glucose measurement,
which have similar sensitivity but lower specificity.

Knowledge Gaps

More research is required to determine how much training is needed and what type of training
should be used to enable first aid providers to correctly apply stroke assessment systems and to
compare the accuracy of use of stroke assessment systems by first aid providers to the accuracy of
use of stroke assessment systems by healthcare providers. Research is also required to determine
accuracy of assessment and its effect on survival and neurologic status at discharge. In addition,
future research could include investigating direct transport to specified stroke centers when a stroke
assessment system measurement is positive (bypassing community/small emergency departments).

Aspirin for Chest Pain
Chest pain is one of the common symptoms of acute MI. Antiplatelet agents such as aspirin play a
large role in management. In 2010, the first aid treatment recommendation stated that the
administration of aspirin to individuals with chest discomfort was recommended.

In 2015, 2 PICOs were generated, 1 simply looking at the administration of aspirin and the other
looking at the timing of this administration. The first PICO sought to determine if the administration
of aspirin in the setting of MI was beneficial. Subsequently, the second PICO was used to determine
if there was a difference in outcomes when aspirin is given early, in the first hours after symptom
onset by a first aid provider, or later, in the setting of chest pain symptoms due to suspected acute
MI. This same PICO was also used to see if there would be benefit to early administration of aspirin
to adults with chest pain of unclear etiology.

Aspirin for Chest Pain: Administration (FA 871)

https://volunteer.heart.org/apps/pico/Pages/PublicComment.aspx?q=871
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Among adults experiencing chest pain due to suspected MI (P), does administration of aspirin (I),
compared with no administration of aspirin (C), change cardiovascular mortality, complications,
adverse effects, incidence of cardiac arrest, cardiac functional outcome, infarct size, hospital length
of stay (O)?

Introduction

This 2015 PICO question asks if administration versus no administration of aspirin changed
outcomes in the setting of suspected acute MI. There are no major changes from what has been
stated in previous treatment recommendations.

Consensus on Science

For the critical outcome of cardiovascular mortality (at 5 weeks), we identified high-quality
evidence from 1 RCT  enrolling 17 187 patients with acute MI showing benefit to aspirin (162.5 mg,
enteric-coated) administration (RR, 0.79; 95% CI, 0.73–0.87).

For the critical outcome of cardiovascular mortality (at 3 months), we identified very-low-quality
evidence (downgraded for risk of bias, indirectness, and imprecision) from 1 RCT  enrolling 100
patients with acute MI showing no benefit to aspirin (100 mg, capsule) administration (RR, 0.83;
95% CI, 0.4–1.75).

For the critical outcome of cardiovascular mortality (at 28 days), we identified low-quality
evidence (downgraded for risk of bias and indirectness) from 1 RCT  enrolling 1705 patients with
acute MI showing no benefit to aspirin (300 mg, capsule) administration (RR, 0.98; 95% CI, 0.81–
1.19).

For the critical outcome of cardiovascular mortality (in-hospital), we identified very-low-quality
evidence (downgraded for risk of bias and indirectness) from 1 observational study  with a total of
22 572 patients with acute MI showing benefit to aspirin (500 mg, oral or intravenous loading dose;
100 mg, oral; maintenance recommended) administration (RR, 0.33; 95% CI, 0.31–0.35).

For the critical outcome of adverse effects (bleeding), we identified high-quality evidence from 1
RCT  enrolling 16 981 patients with acute MI showing adverse effects (minor bleeding) with aspirin
(162.5 mg, enteric-coated) administration (RR, 1.25; 95% CI, 1.04–1.51).

For the critical outcome of adverse effects (allergic reaction), we identified very-low-quality
evidence (downgraded for risk of bias and imprecision) from 1 observational study  with 219
patients with suspected acute MI showing no adverse effects (allergic reaction) with aspirin (dose
not available) administration (unable to calculate RR as there was no control group).

For the critical outcome of complications, we identified high-quality evidence from 1 RCT
enrolling 16 981 patients with acute MI showing benefit to aspirin (162.5 mg, enteric-coated)
administration (RR, 0.62; 95% CI, 0.52–0.73). We also found very-low-quality evidence
(downgraded for risk of bias, imprecision, and indirectness) from 1 RCT  enrolling 100 patients with
acute MI showing benefit to aspirin (100 mg, capsule) administration (RR, 0.11; 95% CI, 0.05–0.98).
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We identified very-low-quality evidence (downgraded for risk of bias and indirectness) from 1
observational study  with a total of 22 572 patients with acute MI showing no benefit to aspirin (500
mg oral or intravenous loading, 100 mg oral maintenance recommended) administration (RR, 1.05;
95% CI, 0.78–1.42).

For the critical outcome of incidence of cardiac arrest, we identified high-quality evidence from 1
RCT  enrolling 16 981 patients with acute MI showing benefit to aspirin (162.5 mg, enteric-coated)
administration (RR, 0.87; 95% CI, 0.79–0.96).

For the important outcome of infarction size, we identified very-low-quality evidence (downgraded
for bias, imprecision, and indirectness) from 1 RCT  enrolling 89 patients with acute MI showing no
benefit to aspirin (100 mg, capsule) administration (MD, −161; 95% CI, −445.57 to 230.57).

We did not identify any evidence to address the important outcomes of cardiac functional outcome
or length of hospital stay.

Treatment Recommendation

We recommend the administration of aspirin to adults with chest pain due to suspected MI (strong
recommendation, high-quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we place a higher value on decreasing mortality and decreased
complications of MI over the risks of adverse effects, such as bleeding.

Public comments for this question requested a suggestion for the optimal aspirin dose and form. Our
PICO question was not designed to look at changes in outcomes based on various doses of aspirin,
as all the articles selected for review compared administration to no administration, as opposed to 1
dose compared with another. Due to the heterogeneity in study design in the articles that were
included in this review, the dose and form (eg, chewable or nonchewable, enteric-coated or
nonenteric coated) of aspirin varied, and no recommendation could be made regarding the optimal
dose or form of aspirin administered. Where available, the dose of aspirin used for each study has
been identified in the consensus on science statement.

Knowledge Gaps

Is aspirin safe if given to patients with chest pain who are not having an MI?

Is aspirin safe when given by a first aid provider?

Is there high-quality evidence to indicate that the administration of aspirin after MI is time
critical?

Aspirin for Chest Pain: Early Compared With Late (FA 586)
Among adults who are experiencing chest pain outside of a hospital (P), does early administration of
aspirin (I), compared with later administration of aspirin (C), change cardiovascular mortality,
complications, incidence of cardiac arrest, cardiac functional outcome, infarct size, hospital length of
stay, chest pain resolution (O)?
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Introduction

This 2015 PICO question asked if early administration versus later administration of aspirin changes
outcomes, which is different wording from the focus of the 2010 review. The recommendation in
2015 differs from that in 2010 as a result of the intent of the PICO question, as well as the studies
identified after using the rigorous literature search techniques and reviewed through the GRADE
process.

Consensus on Science

In this review, early administration of aspirin is defined as prehospital or administration in the first
hours from onset of symptoms of MI (ie, median 1.6 hours in 1 study).

For the critical outcome of cardiovascular mortality (at 7 days), we identified very-low-quality
evidence (downgraded for risk of bias and indirectness) from 2 observational studies  with a total
of 2122 patients with acute MI showing benefit to early aspirin administration (RR, 0.37; 95% CI,
0.23–0.62).

For the critical outcome of cardiovascular mortality (at 30 days), we identified very-low-quality
evidence (downgraded for risk of bias and indirectness) from 2 observational studies  with a total
of 2122 patients with acute MI showing benefit to early aspirin administration (RR, 0.45; 95% CI,
0.3–0.68).

For the critical outcome of cardiovascular mortality (at 5 weeks), we identified low-quality
evidence (downgraded for indirectness) from 1 RCT  enrolling 8587 patients with acute MI showing
no benefit to aspirin (162.5 mg, enteric-coated) administration within 2 hours of symptom onset (RR,
0.92; 95% CI, 0.76–1.11).

For the critical outcome of cardiovascular mortality (at 1 year), we identified very-low-quality
evidence (downgraded for indirectness) from 1 observational study  with 1200 patients with acute
MI showing benefit to early aspirin (160 mg, oral) administration (RR, 0.47; 95% CI, 0.29–0.77).

For the critical outcome of complications, we identified very-low-quality evidence (downgraded for
indirectness) from 1 observational study  with a total of 922 patients with acute MI showing no
increase in complication rate with early aspirin (greater than 200 mg, chewable) administration (RR,
0.61; 95% CI, 0.46–0.81). We also identified very-low-quality evidence (downgraded for risk of bias
and indirectness) from 1 observational study  with a total of 1200 patients with acute MI
demonstrating an increase in complications (such as re-ischemia) in the group that received early
aspirin (160 mg, oral) administration (RR, 1.22; 95% CI, 1.09–1.37).

For the critical outcome of incidence of cardiac arrest, we identified very-low-quality evidence
(downgraded for indirectness) from 1 observational study  with a total of 922 patients with acute MI
showing no benefit to early aspirin (greater than 200 mg, chewable) administration (RR, 0.82; 95%
CI, 0.56–1.2) and very-low-quality evidence (downgraded for risk of bias and indirectness) from 1
observational study  with a total of 1200 patients with acute MI demonstrating an increased
incidence of cardiac arrest in the group that received early aspirin (160 mg, oral) administration (RR,
1.53; 95% CI, 1.13–2.09).
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We did not identify any evidence to address the important outcomes of cardiac functional outcome,
infarct size, or hospital length of stay or the low importance outcome of chest pain resolution.

Treatment Recommendation

We suggest the early administration of aspirin by first aid providers to adults with chest pain due to
suspected MI (weak recommendation, very-low-quality evidence).

There is no evidence for the early administration of aspirin by first aid providers to adults with chest
pain of unclear etiology.

Values, Preferences, and Task Force Insights

In making this recommendation, we place a higher value on the benefits of aspirin, such as
decreased mortality from MI, which outweigh possible risks of complications.

The task force discussed concerns about first aid providers being able to differentiate chest pain of
cardiac origin from other causes of chest discomfort. With any treatment recommendations naming
a particular clinical pathology, such as in this case with MI or chest pain of cardiac origin, it is very
important that guidelines or educational materials clearly indicate what signs and symptoms the first
aid provider should look for to recognize that clinical presentation.

Knowledge Gaps

Is aspirin safe if given to patients with chest pain of other etiologies, particularly
gastrointestinal?

Is it safe for a first aid provider to administer 1 dose of aspirin?

Is there any high-quality evidence demonstrating that there is a critical time window for the
administration of aspirin after the onset of acute MI in terms of reducing morbidity and
mortality?

Is the prehospital administration of aspirin required if the patients are fast tracked to
percutaneous coronary intervention (PCI)?

Epinephrine for Anaphylaxis and Treatment of Hypoglycemia, Exertion-
Related Dehydration, and Chemical Eye Injuries
This section includes the topics of a second dose of epinephrine for anaphylaxis and first aid
treatment of hypoglycemia in diabetics, exertion-related dehydration, and chemical injuries of the
eye.

Second Dose of Epinephrine for Anaphylaxis (FA 500)
Among adults and children experiencing severe anaphylaxis requiring the use of epinephrine (P),
does administration of a second dose of epinephrine (I), compared with administration of only 1
dose (C), change resolution of symptoms, adverse effects, complications (O)?

Introduction

https://volunteer.heart.org/apps/pico/Pages/PublicComment.aspx?q=500
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In 2010, evidence evaluation regarding effectiveness of administration of a second dose of
epinephrine for anaphylaxis concluded that there was insufficient evidence to make a
recommendation regarding the routine first aid administration of a second dose of epinephrine. Use
of a more rigorous literature search strategy and of the GRADE methodology for the 2015 review
provided additional scientific evidence that has resulted in a change in the treatment
recommendation.

The question’s specific focus was on the benefit of a second dose of epinephrine for severe
anaphylaxis when signs and symptoms fail to respond to an initial dose. For the purpose of this
review, if a study provided data for epinephrine administered after a first dose, unless the study
specified that a second dose was given as part of a protocol, it was presumed that doses
administered after a first dose were administered due to failure to respond.

Consensus on Science

For the critical outcome of resolution of symptoms, we identified very-low-quality evidence
(downgraded for risk of bias and confounding) from 9 observational studies  showing benefit for
giving a second dose (or multiple doses) of epinephrine to patients not responding to a first dose
(RR, 1.16; 95% CI, 1.13–1.20).

In addition, for the critical outcome of resolution of symptoms, we identified very-low-quality
evidence (downgraded for risk of bias) from 1 observational study  showing no significant
difference between the percentage of resolved reactions in an ambulance service routinely using 2
doses of epinephrine versus an ambulance service using a single dose (RR, 0.97; 95% CI, 0.9–
1.04).

We did not identify any evidence to address the critical outcomes of adverse effects or
complications.

Treatment Recommendation

We suggest a second dose of epinephrine be administered by autoinjector to individuals with severe
anaphylaxis whose symptoms are not relieved by an initial dose (weak recommendation, very-low-
quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we place a higher value on the resolution of life-threatening
symptoms, such as airway compromise, breathing difficulty, and circulatory collapse, over the
potential risk of adverse effects from an unnecessary second injection.

When caring for a person with anaphylaxis, first aid providers should always call EMS (eg, 9-1-1 or
1-1-2) rescue services.

Public comments and discussion on this topic centered on issues of dosing, interval time for a
second dose, and the possibility of adverse effects should epinephrine be inadvertently
administered to a person not experiencing anaphylaxis. This evidence review did not evaluate the
time interval between doses of epinephrine or the optimal dose. However, literature included in the
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review suggests that a second dose of epinephrine may be administered 10 to 15 minutes after the
initial dose.

While the included studies did not identify any adverse effects, selection bias might have prevented
those effects from being identified. Adverse effects have previously been reported in the literature
when epinephrine is administered in the incorrect dose or via inappropriate routes, such as the
intravenous route. Use of autoinjectors by first aid providers may minimize the opportunity for
incorrect dosing of epinephrine.

Knowledge Gaps

In 2010, first aid worksheet 303B attempted to define if or can “the First Aid Provider Appropriately
Recognize the Signs and Symptoms of Anaphylaxis.” The task force did not address this PICO
question in 2015, and thus the question “How can a first aid provider determine that a victim needs
additional epinephrine?” remains.

What should the time interval be between doses of epinephrine?

Would a higher concentration (0.5 mg) recommended for standard therapy versus the
injectable syringe dose (0.3 mg) be more effective and decrease the need for additional doses
in the EMS setting?

Should an initial injection be administered in the early stages of anaphylaxis, before the onset
of severe symptoms?

Hypoglycemia Treatment (FA 795)
Among adults and children with symptomatic hypoglycemia (P), does administration of dietary forms
of sugar (I), compared with standard dose (15–20 g) of glucose tablets (C), change time to
resolution of symptoms, risk of complications (eg, aspiration), blood glucose, hypoglycemia, hospital
length of stay (O)?

Introduction

This is a new topic for the 2015 consensus on science.

Because glucose tablets may not be readily available in all first aid settings, this task force
performed a review to evaluate the effectiveness of dietary (ie, food source) sugars compared with
glucose tablets for the management of symptomatic hypoglycemia.

The literature search for this review identified 5 studies that compared glucose tablets to various
commercial sugar-containing dietary products. The named commercial products cited in the
consensus on science and in the treatment recommendation were specifically included in evaluated
studies and are not particularly endorsed by the First Aid Task Force. To our knowledge, none of the
product manufacturers contributed to or were involved with the identified studies. Two tables listing
the specific sugar content for each studied product are provided to assist with guideline
development (Tables 1 and 2).
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Table 1. Major Dietary Sugars With About 20 g Carbohydrate From Sugar and Number of
People With Improvement in Hypoglycemia Within 15 Minutes

Type of Food or Fluid Carbohydrates
per Serving

Measure Representing 20
g Carbohydrates*

Clinical Relief 15 Minutes or
Less After Ingestion

Glucose tablets Varies Varies 194/223 (87.0%)

Sucrose (Skittles)† 0.9 g/candy 20–25 candies 150/177 (84.7%)

Fructose (fruit leather, eg,
Stretch Island)‡

10 g/strip 2 strips 111/165 (67.3%)

Orange juice
(unsweetened, from
concentrate)§

1 g/10 mL 200 mL 35/50 (70.0%)

Jelly beans§ 1.1 g/jelly bean 15–20 jelly beans 33/45 (73.3%)

Mentosǁ 2.8 g/mint 5–10 mints 44/48 (91.7%)

Whole milk¶ 21.75 g/mL 435 mL Not reported

These measurements may differ from those in the evaluated studies, because the amount was
not standardized across studies.

Manufacturer label.

One study  used fruit leather under the trade name Fruit to Go (Kelowna, British Columbia,
Canada). We were unable to find the nutritional information for this fruit leather, so we substituted
another brand, Stretch Island Cherry Flavor (Stretch Island Fruit Co, La Jolla, CA);
http://www.stretchislandfruit.com/en_US/Products.html, accessed February 2, 2015.

http://onlinelibrary.wiley.com/doi/10.1002/pdi.953/pdf.

Manufacturer label.

Brodows, 1984.

Table 2. Type of Dietary Sugar Representing 15 g of Carbohydrates and Number of People
With Improvement in Hypoglycemia Within 15 Minutes

*

†

‡ 88

§

ǁ

¶ 87

http://www.stretchislandfruit.com/en_US/Products.html
http://onlinelibrary.wiley.com/doi/10.1002/pdi.953/pdf
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Type of
Dietary Sugar

Carbohydrates per
Serving

Measure Representing 15
g Carbohydrates*

Clinical Relief 15 Minutes or
Less After Ingestion

Type of
Dietary Sugar

Carbohydrates per
Serving

Measure Representing 15
g Carbohydrates*

Clinical Relief 15 Minutes or
Less After Ingestion

Glucose
tablets

Varies Varies 194/223 (87.0%)

Glucose
solution*†

1 g/10 mL 150 mL 5/6 (83.3%)

Glucose gel*‡
15 g of glucose in 40 g of

40% dextrose gel
15 g 2/6 (33.3%)

Cornstarch
hydrolysate*§

15 g cornstarch 15 g 4/5 (80%)

Glucose solution, glucose gel, and hydrolysate were evaluated in 1 study.

15 g of glucose dissolved in 150 mL of water.

Hypostop, Novo Industries.

15 g of cornstarch hydrolysate containing 2% to 3% glucose, 6% to 8% maltose, 89% to 92%
oligosaccharides and polysaccharides, and 0.15% protein (Glucides 19, Roquette Freres,
Lestrem, France) diluted in 150 mL of water.

Consensus on Science

Dietary Sugars (I) Compared With Glucose Tablets (C)

For the critical outcome of time to resolution of symptoms, none of the 4 studies identified
showed that any form of dietary sugar or glucose tablets improved the blood glucose before 10
minutes.

For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we identified low-
quality evidence (downgraded for risk of bias and imprecision) from 3 randomized controlled
studies  with pooled data from 502 diabetic patients treated with dietary sugars (sucrose,
fructose, orange juice, jelly beans, Mentos, and milk) and 223 treated with glucose tablets (15–20 g)
that showed a benefit with glucose tablets, with slower resolution of symptoms 15 minutes after
diabetic patients were treated with dietary sugars compared with glucose tablets (RR, 0.89; 95% CI,
0.83–0.96).

For the important outcome of blood glucose (diabetic patients with at least a 20-mg/dL increase of
blood glucose by 20 minutes), we found very-low-quality evidence (downgraded for risk of bias and
imprecision) from 1 observational study  with 13 diabetic patients treated with dietary sugars and 9
treated with glucose tablets that showed a benefit with glucose tablets, with fewer diabetic patients
demonstrating a 20-mg/dL increase in blood glucose level 20 minutes after treatment when treated

* 90

†

‡

§
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with dietary sugars compared with glucose tablets (RR, 0.3; 95% CI, 0.1–0.85). For the critical
outcome of time to resolution of symptoms, the important outcome of risk of complications (eg,
aspiration), and the low-priority outcome of hospital length of stay, there were no human trials found.

Sucrose (I) Compared With Glucose Tablets (C)

For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we found low-
quality evidence (downgraded for risk of bias and imprecision) from 2 RCTs  with pooled data
from 177 diabetic patients treated with sucrose (165 with sucrose candy [Skittles] and 12 with
sucrose tablets) and 171 treated with glucose tablets that showed no difference in their effects on
blood glucose. Sucrose (either as sucrose candy [Skittles] or sucrose tablets) and glucose tablets
were equivalent in providing clinical relief of hypoglycemia 15 minutes after ingestion (RR, 0.99;
95% CI, 0.91–1.07). For the important outcome of blood glucose (mean change in blood glucose
[mmol/L] after 15 minutes), we found low-quality evidence (downgraded for risk of bias and
imprecision) from 1 randomized controlled study  with 6 diabetic patients treated with sucrose
(dissolved in water) and 6 treated with glucose tablets that showed a benefit to glucose
administration, with the MD (mmol/L) in blood glucose 15 minutes after ingestion lower with sucrose
(dissolved in water) than glucose tablets (MD, −0.9; 95% CI, −1.78 to −0.02). A second arm of this
same study with 6 diabetic patients treated with sucrose (chewed) and 6 treated with glucose tablets
showed no benefit, with the MD (mmol/L) in blood glucose 15 minutes after ingestion similar
between sucrose (chewed) and glucose tablets (MD, 0.3; 95% CI, −0.8 to 1.41). For the critical
outcome of time to resolution of symptoms, the important outcome of risk of complications (eg,
aspiration), and the lower-priority outcome of hospital length of stay, there were no human trials
found.

Fructose (I) Compared With Glucose Tablets (C)

For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we found low-
quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 165 diabetic
patients treated with fructose (Fruit to Go) and 165 treated with glucose tablets that showed benefit
with glucose, with a lower incidence of resolution of symptoms 15 minutes after treatment for
diabetic patients treated with fructose compared with glucose tablets (RR, 0.77; 95% CI, 0.68–0.86).
For the critical outcome of time to resolution of symptoms, the important outcomes of risk of
complications (eg, aspiration) and blood glucose, and the low-priority outcome of hospital length of
stay, there were no human trials found.

Orange Juice (I) Compared With Glucose Tablets (C)

For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we found very-
low-quality evidence (downgraded for risk of bias, inconsistency, and imprecision) from 2 RCTs
with the pooled data of 50 diabetic patients treated with orange juice and 58 treated with glucose
tablets that showed no difference in the resolution of symptoms 15 minutes after treatment for
diabetic patients treated with orange juice compared with glucose tablets (RR, 0.84; 95% CI, 0.69–
1.02). For the important outcome of blood glucose, we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 6 diabetic patients treated with
orange juice and 6 treated with glucose tablets that showed no benefit with glucose tablets, with the
MD (mmol/L) in blood glucose 15 minutes after ingestion lower with orange juice than with glucose
tablets (MD, −0.7; 95% CI, −1.55 to −0.15). Very-low-quality evidence (downgraded for risk of bias
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and imprecision) from 1 observational study  with 8 diabetic patients treated with orange juice and
9 treated with glucose tablets showed no difference in a diabetic patient’s likelihood of having a 20-
mg/dL increase in blood glucose level 20 minutes after treatment with orange juice compared with
glucose tablets (RR, 0.48; 95% CI, 0.18–1.26). For the critical outcome of time to resolution of
symptoms, the important outcome of risk of complications (eg, aspiration), and the low-priority
outcome of hospital length of stay, no human trials were found.

Jelly Beans (I) Compared With Glucose Tablets (C)

For the important outcome of hypoglycemia (clinical relief less in 15 minutes or less), we found
very-low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 45
diabetic patients treated with jelly beans and 52 treated with glucose tablets that showed no
difference in the resolution of symptoms 15 minutes after treatment, whether diabetic patients were
treated with jelly beans or glucose tablets (RR, 0.85; 95% CI, 0.69–1.04). For the critical outcome of
time to resolution of symptoms, the important outcomes of risk of complications (eg, aspiration) and
blood glucose, and the low-priority outcome of hospital length of stay, no human trials were found.

Mentos (I) Compared With Glucose Tablets (C)

For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we found very-
low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 48 diabetic
patients treated with Mentos and 52 treated with glucose tablets that showed no difference in the
resolution of symptoms 15 minutes after treatment, whether diabetic patients were treated with
Mentos or glucose tablets (RR, 1.06; 95% CI, 0.92–1.21). For the critical outcome of time to
resolution of symptoms, the important outcomes of risk of complications (eg, aspiration) and blood
glucose, and the low-priority outcome of hospital length of stay, no human trials were found.

Milk (I) Compared With Glucose Tablets (C)

For the important outcome of blood glucose (diabetic patients with at least a 20-mg/dL increase of
blood glucose by 20 minutes), we found very-low-quality evidence (downgraded for risk of bias and
imprecision) from 1 observational study  that included 5 diabetic patients treated with whole milk
and 9 treated with glucose tablets, showing no difference in likelihood of a 20-mg/dL increase in
blood glucose level 20 minutes after treatment, whether diabetic patients were treated with milk or
glucose tablets (RR, 0.11; 95% CI, 0.01–1.62). For the critical outcome of time to resolution of
symptoms, the important outcomes of risk of complications (eg, aspiration) and hypoglycemia, and
the low-priority outcome of hospital length of stay, no human trials were found.

Glucose Gel (I) Compared With Glucose Tablets (C)

For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we identified very-
low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  that included 6
diabetic patients treated with glucose gel and 6 treated with glucose tablets, finding no difference in
the resolution of symptoms 15 minutes after treatment (RR, 0.5; 95% CI, 0.14–1.77).

For the critical outcome of time to resolution of symptoms, the important outcomes of risk of
complications (eg, aspiration) and blood glucose, and the low-priority outcome of hospital length of
stay, no human trials were found.

Glucose Solution (I) Compared With Glucose Tablets (C)
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For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we identified very-
low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  that included 6
diabetic patients treated with glucose solution and 6 treated with glucose tablets, finding no
difference in the resolution of symptoms 15 minutes after treatment (RR, 1.25; 95% CI, 0.64–2.44).

For the critical outcome of time to resolution of symptoms, the important outcomes of risk of
complications (eg, aspiration) and blood glucose, and the low-priority outcome of hospital length of
stay, no human trials were found.

Cornstarch Hydrolysate (I) Compared With Glucose Tablets (C)

For the important outcome of hypoglycemia (clinical relief in 15 minutes or less), we found very-
low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  that included 5
diabetic patients treated with cornstarch hydrolysate 15 g and 6 treated with glucose tablets, finding
no difference in the resolution of symptoms 15 minutes after treatment (RR, 1.20; 95% CI, 0.59–
2.45).

For the critical outcome of time to resolution of symptoms, the important outcomes of risk of
complications (eg, aspiration) and blood glucose, and the low-priority outcome of hospital length of
stay, no human trials were found.

The following dietary sugars were evaluated in the included studies:

Skittles: ~90 g carbohydrate per 100 g, sugar (sucrose) corn syrup, partially hydrogenated
soybean oil, fruit juice from concentrate (grape, strawberry, lemon, lime, orange), citric acid,
dextrin, natural and artificial flavors, gelatin, food starch–modified coloring, ascorbic acid

Fruit to Go: apple pure concentrate; apple, cherry, and elderberry juice concentrates; wild
berry concentrate (concentrated cherry, raspberry, blueberry, cranberry and boysenberry
juices, natural flavor); citrus pectin; natural flavor; lemon juice concentrate

Mentos: 2.8 g carbohydrate in each mint (71% glucose and 29% oligosaccharides), 91.6 g
carbohydrate per 100 g, 69.3 g sugar per 100 g, sugar, glucose syrup (corn), reconstituted fruit
juices (strawberry, orange, lemon; 2.5%), hydrogenated vegetable oil (coconut), acid (citric
acid), rice starch, thickeners (gum arabic, gellan gum, flavorings, glazing agent [carnauba
wax]), emulsifier (sucrose esters of fatty acids), colors

Glucose gel: 15 g of glucose in 40 g of 40% dextrose gel (Hypostop, Novo Industries)

Glucose solution: 15 g of glucose dissolved in 150 mL of water

Cornstarch hydrolysate: 15 g of cornstarch hydrolysate containing 2% to 3% glucose, 6% to
8% maltose, 89% to 92% oligosaccharides and polysaccharides, and 0.15% protein (Glucides
19, Roquette Freres, Lestrem, France) diluted in 150 mL of water.

Treatment Recommendation

We recommend that first aid providers administer glucose tablets for treatment of symptomatic
hypoglycemia in conscious individuals (strong recommendation, low-quality evidence). We suggest
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that if glucose tablets are not available, various forms of dietary sugars such as Skittles, Mentos,
sugar cubes, jelly beans, or orange juice can be used to treat symptomatic hypoglycemia in
conscious individuals (weak recommendation, very-low-quality evidence).

There is insufficient evidence to make a recommendation on the use of whole milk, cornstarch
hydrolysate, and glucose solution, or glucose gels as compared with glucose tablets for the
treatment of symptomatic hypoglycemia.

Values, Preferences, and Task Force Insights

In making this recommendation, we acknowledge the likelihood that glucose tablets will not always
be available and that other dietary sugars are often more accessible.

In the 4 studies, most individuals had symptom improvement 10 to 15 minutes after treatment.

A rerun of the original literature search was performed in January 2015. No new studies were
identified that subsequently altered the treatment recommendation.

This review generated a number of excellent questions within the ILCOR task forces and via public
commenting. Several of the comments asked if alternative forms of candy or dietary sugars could be
substituted for those listed in the tables. Although alternative dietary sugars and candy may be
effective in treating hypoglycemia, the forms of sugars listed in this review are the specific dietary
sugars that have been evaluated, with the specific amount used (ie, number of candies or amount of
orange juice) equating to glucose 15 to 20 g. Those who commented also asked if there is any harm
from giving more than the tested amount of dietary sugars. While this review did not look at adverse
effects of administering more sugar than needed, it is well known that providing more sugar than
needed to diabetics with symptomatic hypoglycemia can lead to “overshooting” of blood glucose
goals, which, when repeated over time, may be as harmful as recurrent episodes of hypoglycemia.

Concern was expressed over administration of oral sugars to diabetics with symptomatic
hypoglycemia, particularly if they have altered mental status. The recommendations made by this
task force apply to individuals with symptomatic hypoglycemia who are conscious, able to follow
commands, and able to swallow. If these criteria are not present, oral treatment should be withheld
because there is risk of aspiration, and EMS (eg, 9-1-1 or 1-1-2) rescue services should be
contacted.

The evidence reviewers for this topic were asked if some guidance could be provided in terms of the
time required for resolution of symptoms of hypoglycemia after treatment using dietary sugar
supplements as tested, to help determine when a repeat treatment may be necessary. For all tested
dietary sugars, blood glucose levels did not improve substantially until 10 to 15 minutes after
treatment (Figure 3).



5/20/2020 Part 9: First Aid | Circulation

https://www.ahajournals.org/doi/full/10.1161/cir.0000000000000278 36/105

Download figure | Download PowerPoint
Figure 3. Change in blood glucose from baseline for 4 treatment groups. A, Mean change in
blood glucose from baseline by time for 4 treatment groups (P=0.034 at 10 minutes and
P=0.005 at 15 minutes, respectively, between groups). B, Mean blood glucose by time for 4
treatment groups (P=0.099 at 10 minutes and P=0.026 at 15 minutes, respectively, between
groups). From McTavish L, Wiltshire E. Effective treatment of hypoglycemia in children with
type 1 diabetes: a randomized controlled clinical trial. Pediatr Diabetes. 2011;12:381–387.

Glucose gels and paste are not directly equivalent to oral glucose tablets in terms of dosing and
absorption, and, therefore, we did not include them in the control arm of this review. Instead, these
agents were included as interventions compared with glucose tablets, with the finding of a single
study with a very small number of subjects, showing them to be suboptimal as compared with oral
glucose tablets. The task force strongly believes that further studies are needed with glucose gels
and paste to determine if they are absorbed through the buccal mucosa or sublingually (versus
swallowed), and to determine any dose equivalence to glucose tablets. We are aware of studies
evaluating dextrose spray, gel, or paste for neonates or children, but without a glucose tablet
comparison; thus, these studies were excluded from this review.

Knowledge Gaps
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More evidence and well-designed studies are needed regarding

Complications associated with various oral hypoglycemia treatment options

Hospital length of stay for various oral hypoglycemia treatment options

Other dietary forms of sugars that patients or providers may have readily available (eg, high-
fructose syrup drinks or soda pop soft drinks)

Glucose gels, pastes, and spray

Dietary sugar snacks containing gelatin (jelly beans, jelly lollies, or candies), honey, and
sweetened condensed milk

Exertion-Related Dehydration and Oral Rehydration (FA 584)
Among adults and children with exertion-related dehydration (P), does drinking oral carbohydrate-
electrolyte (CE) liquids (I), compared with drinking water (C), change volume/hydration status, vital
signs, development of hyperthermia, development of hyponatremia, need for advanced medical
care, blood glucose, patient satisfaction (O)?

Introduction

A review of this topic was performed in 2010 and concluded that CE beverages are recommended
for rehydration of individuals who become dehydrated through sweating in hot climates and/or
exercise. For the 2015 review, the task force used an extensive literature search combined with
GRADE methodology, resulting in a much larger number of included studies. In addition, we
included several alternative beverages with varying CE content compared with water. The authors of
some included studies noted that a relatively lower urine volume is considered an indicator for
increased intravascular volume during the immediate postexercise rehydration period.  The
physiologic basis of this relates to a fall in plasma osmolality and sodium concentration with plain
water ingestion after exercise, which stimulates urine production and reduces the stimulus to drink,
both of which delay the rehydration process. Addition of sodium chloride to plain water has been
shown to increase fluid intake while reducing urine output. Thus, for this review, a lower urine output
in the first several hours after ingestion of studied fluids is considered a beneficial effect for
rehydration. The rehydration index is an indication of how much of the fluid ingested was actually
used in body weight restoration,  with a lower number reflecting a higher amount of ingested fluid
used in body weight restoration.

Consensus on Science

After the application of inclusion and exclusion criteria to the 1751 initial citations, a total of 12
studies were included. A summary of the evidence from these 12 studies is provided (Table 3).

Table 3. Effectiveness/Beneficial Effects of Various Rehydration Solutions

Fluid PICO Outcome Studies
(RCT/Obs) Subjects Benefit

CE
No

Difference
Benefit
Water

Total
Outcomes

86,89,91

92,93

https://volunteer.heart.org/apps/pico/Pages/PublicComment.aspx?q=584
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Fluid PICO Outcome Studies
(RCT/Obs) Subjects Benefit

CE
No

Difference
Benefit
Water

Total
Outcomes

12% CE
Volume/hydration

status
1 (1/0) 30 1 1

5%–8%
CE

Volume/hydration
status

8 (5/3) 204 10 5 15

5%–8%
CE

Vital signs 3 (2/1) 86 5 5

5%–8%
CE

Hyperthermia 1 (1/0) 36 1 1

5%–8%
CE

Hyponatremia 1 (1/0) 18 3 3

5%–8%
CE

Advanced
medical care

1 (1/0) 18 3 3

5%–8%
CE

Patient
satisfaction

2 (1/1) 50 8 8

3%–4%
CE

Volume/hydration
status

3 (3/0) 66 3 3

3%–4%
CE

Patient
satisfaction

2 (2/0) 36 1 3 4

Coconut
water

Volume/hydration
status

3 (3/0) 60 3 1 4

Coconut
water

Patient
satisfaction

2 (2/0) 44 2 2 1 5

3% Na
+
Coconut
water

Volume/hydration
status

1 (1/0) 20 3 3
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Fluid PICO Outcome Studies
(RCT/Obs) Subjects Benefit

CE
No

Difference
Benefit
Water

Total
Outcomes

3% Na
+
Coconut
water

Patient
satisfaction

1 (1/0) 20 1 1

Coconut
water
(conc)

Volume/hydration
status

1 (1/0) 12 1 1 2

Coconut
water
(conc)

Vital signs 1 (1/0) 24 1 1

Coconut
water
(conc)

Patient
satisfaction

1 (1/0) 24 2 2

Green
tea-
4.2%
CE

Blood glucose 1 (0/1) 48 1 1

Lemon
tea-CE

Volume/hydration
status

1 (0/1) 26 2 2

Lemon
tea-CE

Vital signs 1 (0/1) 26 1 1

Lemon
tea-CE

Patient
satisfaction

1 (0/1) 26 2 4 6

Chinese
tea -
caffeine

Volume/hydration
status

1 (1/0) 20 4 4

2% Milk
Volume/hydration

status
1 (1/0) 22 2 2

2% Milk
+ Na/K

Volume/hydration
status

1 (1/0) 22 2 2
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12% CE Solution (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 30 subjects showing a benefit with
the use of CE solution, with increased fluid retention (%) at 2 hours after exercise (MD, 16.1; 95%
CI, 7.45–24.75).

We did not identify any evidence to address the critical outcomes of vital signs, development of
hyperthermia, and development of hyponatremia, or the important outcomes of blood glucose, need
for advanced medical care, and patient satisfaction.

5% to 8% CE Solution (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified low-quality evidence
(downgraded for risk of bias and imprecision) from 8 studies including 204 subjects showing an
overall benefit to 5% to 8% CE solution compared with water in 10 of 15 outcomes, and 5 of 15
showing no difference:

Very-low-quality evidence (downgraded for imprecision) from 1 observational study  with 38
subjects showing at 2 hours after hydration no difference for body weight loss (kg) with CE
solution compared with water, a benefit with CE solution with increased rehydration (%) (MD,
8; 95% CI, 6.09–9.91), and a benefit with CE solution for increased blood volume response
(%) (MD, 2.8; 95% CI, 2.26–3.34).

Moderate-quality evidence (downgraded for imprecision) from 1 RCT  with 18 subjects
showing no benefit for CE solution compared with water for rehydration (%) at 4 hours after
hydration (MD, −1.6; 95% CI, −11.12 to 7.92).

Very-low-quality evidence (downgraded for risk of bias and imprecision) from 2 RCTs  with
54 subjects showing no difference in fluid retention (%) at 2 hours after hydration for CE
solution compared with water; low-quality evidence (downgraded for risk of bias and
imprecision) from 2 RCTs  with 44 subjects showing a benefit of CE solution for increased
fluid retention (%) at 3 hours (MD, 15.6; 95% CI, 12.44–18.8); very-low-quality evidence
(downgraded for imprecision) from 1 observational study  with 26 subjects showing a benefit
with CE solution for increased fluid retention (%) at 3 hours (MD, 21.7; 95% CI, 9.89–33.51);
very-low-quality evidence (downgraded for imprecision) from 1 observational study  with 26
subjects showing a benefit with CE solution for increased fluid retention (%) at 4 hours (MD,
22; 95% CI, 9.6–34.4); low-quality evidence (downgraded for risk of bias and imprecision) from
1 RCT  with 22 subjects showing no difference in fluid retention (%) at 4 hours.

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 20
subjects showing a benefit with CE solution compared with water with decreased mean urine

CE indicates carbohydrate-electrolyte; conc, from concentrate; K, potassium; Na, sodium; Obs,
observational; PICO, population, intervention, comparator, outcome; and RCT, randomized
controlled trials.
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volume by weight (g) between 1 and 2 hours after hydration (MD, −175; 95% CI, −206.37 to
−143.63) and a benefit of CE solution with decreased mean urine volume between 2 and 3
hours after hydration (MD, −41; 95% CI, −64.27 to −17.73); very-low-quality evidence
(downgraded for imprecision) from 1 observational study  with 38 subjects showing at 2 hours
after hydration a benefit with CE solution with decreased mean urine volume (mL) (MD, −160;
95% CI, −198.15 to −121.85); very-low-quality evidence (downgraded for imprecision) from 1
observational study  with 26 subjects showing a benefit with CE solution with decreased
mean urine volume (mL) at 3 hours after hydration (MD, −465.3; 95% CI, −700.73 to −229.87);
low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 22
subjects showing no difference for mean urine volume (mL) at 4 hours after hydration; and
very-low-quality evidence (downgraded for imprecision) from 1 observational study  with 26
subjects showing a benefit with CE solution with decreased mean urine volume (mL) at 4
hours after hydration (MD, −277; 95% CI, −458.26 to −95.74).

Very-low-quality evidence (downgraded for imprecision) from 1 observational study  with 26
subjects showing no difference in plasma volume change (%) at 3 hours after hydration with
CE solution; 1 observational study of very-low-quality evidence  (downgraded for imprecision)
with 26 subjects showing a benefit with CE solution with increased plasma volume change (%)
at 4 hours (MD, 11; 95% CI, 9.42–12.58).

For the critical outcome of vital signs, we identified the following:

Very-low-quality evidence (downgraded for imprecision) from 1 observational study  with 26
subjects showing no significant difference for HR (BPM) at 1 hour after hydration and at 3
hours after hydration with CE solution.

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 36
subjects showing no difference in HR (BPM) 20 minutes after hydration or respiratory rate
(BPM) 20 minutes after hydration with CE solution.

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 24
subjects showing no benefit with CE solution for HR (BPM) at 3 hours after hydration (MD, 7;
95% CI, −0.02 to 14.02).

For the critical outcome of development of hyperthermia, we identified low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 36 subjects showing no difference
in core temperature (°C) after hydration with CE solution compared with water.

For the critical outcome of development of hyponatremia (a potential complication of endurance
exercise), we identified moderate-quality evidence (downgraded for imprecision) from 1 RCT  with
18 subjects showing an increased serum sodium (mmol/L) at 2 hours after hydration (MD, 3; 95%
CI, 2.08–3.92), at 3 hours (MD, 3; 95% CI, 2.08–3.92), and at 4 hours after hydration (MD, 4; 95%
CI, 3.08–4.92) with CE solution compared with water.

We did not identify any evidence to address the important outcome of need for advanced medical
care.
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For the important outcome of patient satisfaction, we identified the following:

Very-low-quality evidence (downgraded for imprecision) from 1 observational study  with 26
subjects showing no difference in abdominal discomfort ratings (1–10) with CE solution
compared with water at 2, 3, and 4 hours after hydration, and no difference in stomach fullness
ratings (1–10) at 2, 3, or 4 hours after hydration.

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 24
participants showing no difference in stomach upset ratings (1–5) at 2 or 3 hours after
hydration with CE solution compared with water.

We did not identify any evidence to address the important outcome of blood glucose.

3% to 4% CE Solution (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified the following:

Low-quality evidence (downgraded for risk of bias and imprecision) from 2 RCTs  with 36
subjects showing no difference in the rehydration index for CE solution compared with water.

Very-low-quality evidence (downgraded for risk of bias and imprecision) from 3 RCTs  with
66 subjects showing a benefit with CE solution with increased fluid retention (%) at 2 hours
after hydration (MD, 8.97; 95% CI, 7.54–10.4).

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 20
subjects showing a benefit of CE solution with decreased cumulative urine output (mL) at 2
hours into the hydration period (MD, −174.5; 95% CI, −220.89 to −128.11).

For the important outcome of patient satisfaction, we identified the following:

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 20
subjects showing no difference for nausea scores (1–5) at 90 minutes after hydration with CE
solution, and low-quality evidence (downgraded for risk of bias and imprecision) from 2
RCTs  with 36 subjects showing no difference for nausea scores (1–5) at 2 hours for CE
solution compared with water.

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 20
subjects showing no difference for stomach upset scores (1–5) at 90 minutes after hydration
with CE solution compared with water, and low-quality evidence (downgraded for risk of bias
and imprecision) from 2 RCTs  with 36 subjects showing a benefit with CE solution with a
decrease in stomach upset scores (1–5) at 2 hours after hydration (MD, −0.3; 95% CI, −0.45
to 0.16).

We did not identify any evidence to address the critical outcomes of vital signs, development of
hyperthermia, and development of hyponatremia, or the important outcomes of blood glucose and
need for advanced medical care.

Coconut Water (I) Compared With Water (C)
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For the critical outcome of volume/hydration status, we identified the following:

Low-quality evidence (downgraded for risk of bias and imprecision) from 2 RCTs  with 36
subjects showing no difference in rehydration index for coconut water compared with water.

Very-low-quality evidence (downgraded for risk of bias and imprecision) from 3 RCTs
with 60 subjects showing a benefit with coconut water with increased fluid retention (%) at 2
hours after hydration (MD, 5.81; 95% CI, 4.35–7.27), and very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 24 subjects showing no
difference in fluid retention (%) at 3 hours after hydration with coconut water compared with
water.

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 20
subjects showing a benefit with coconut water with decreased cumulative urine output (mL) at
2 hours into the hydration period (MD, −76.9; 95% CI, −120.34 to −33.46) compared with
water.

For the important outcome of patient satisfaction, we identified the following:

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 RCT  with 20
subjects showing no difference for nausea scores (1–5) with coconut water compared with
water at 90 minutes after hydration and at 2 hours.

Low-quality evidence (downgraded for risk of bias and imprecision) from 1 randomized trial
with 20 subjects showing a benefit with coconut water with a decrease in stomach upset
scores (1–5) at 90 minutes after hydration (MD, −0.4; 95% CI, −0.54 to −0.26), very-low-
quality evidence (downgraded for risk of bias and imprecision) from 2 RCTs  with 44
subjects showing benefit with coconut water with a decrease in stomach upset scores (1–5) at
2 hours after hydration (MD, −0.41; 95% CI, −0.55 to −0.28), and very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 24 subjects showing no
benefit with coconut water with an increase in stomach upset scores (1–5) at 3 hours after
hydration with the coconut water compared with water (MD, 1.84; 95% CI, 1.08–2.6).

We did not identify any evidence to address the critical outcomes of vital signs, development of
hyperthermia, or development of hyponatremia, or the important outcomes of blood glucose or need
for advanced medical care.

3% Sodium Plus Coconut Water (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 20 subjects showing a benefit with
3% sodium plus coconut water compared with water, with a decreased rehydration index (MD, −0.7;
95% CI, −0.81 to −0.59), a benefit with 3% sodium plus coconut water with increased retained fluid
(%) at 2 hours after hydration (MD, 10.5; 95% CI, 9.09–11.91), and a benefit with 3% sodium plus
coconut water with decreased urine volume (mL) at 2 hours after hydration (MD, −150.3; 95% CI,
−187.39 to −113.21).
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For the important outcome of patient satisfaction, we identified low-quality evidence (downgraded
for risk of bias and imprecision) from 1 randomized trial  with 20 subjects showing a benefit with
3% sodium plus coconut water compared with water, with less nausea (1–5) at 90 minutes after
hydration (MD, −0.2; 95% CI, −0.38 to −0.02).

We did not identify any evidence to address the critical outcomes of vital signs, development of
hyperthermia, and development of hyponatremia, or the important outcomes of blood glucose or
need for advanced medical care.

Coconut Water From Concentrate (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 24 subjects showing no difference
in mean fluid retention at 120 minutes after exercise (MD, 10.7; 95% CI, −6.39 to 27.79) for coconut
water from concentrate compared with water, but higher mean fluid retention with coconut water at
180 minutes after exercise (MD, 17; 95% CI, 0.86–33.14).

For the critical outcome of vital signs, we identified very-low-quality evidence (downgraded for risk
of bias and imprecision) from 1 RCT  with 24 subjects showing no difference in mean HR (BPM) at
180 minutes after exercise with coconut water from concentrate compared with water.

For the important outcome of patient satisfaction, we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 24 subjects showing no difference
in mean stomach upset score (1–5) for coconut water from concentrate compared with water at 120
minutes (MD, 1.84; 95% CI, 0.91–2.77) and at 180 minutes (MD, 1.47; 95% CI, 0.6–2.34).

We did not identify any evidence to address the critical outcomes of development of hyperthermia or
development of hyponatremia, or the important outcomes of blood glucose or need for advanced
medical care.

Green Tea–Based 4.2% CE Solution (I) Compared With Water (C)

For the important outcome of blood glucose, we identified very-low-quality evidence (downgraded
for risk of bias and imprecision) from 1 observational study  with 48 subjects showing that a green
tea–based 4.2% CE solution was associated with increased mean glucose (mg/dL) at 2 hours after
hydration compared with water (MD, 6.9; 95% CI, 1.59–12.21).

We did not identify any evidence to address the critical outcomes of volume/hydration status, vital
signs, development of hyperthermia, and development of hyponatremia, or the important outcomes
of need for advanced medical care and patient satisfaction.

Lemon Tea–Based 12% CE (t-CE) Solution (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified of very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 observational study  with 26 subjects showing
no difference in mean retained fluid (%) at 4 hours after hydration (MD, 6; 95% CI, −5.15 to 17.15)
with t-CE solution compared with water and no difference in mean urine volume (mL) at 4 hours
after hydration.
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For the critical outcome of vital signs, we identified very-low-quality evidence (downgraded for risk
of bias and imprecision) from 1 observational study  with 26 subjects showing no difference in
mean HR (BPM) at 60 minutes after hydration with t-CE solution compared with water.

For the important outcome of patient satisfaction, we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 observational study  with 26 subjects showing
no difference in mean abdominal discomfort scores (1–10) at 120 minutes after hydration with t-CE,
no benefit with t-CE with an increase in abdominal discomfort scores at 180 minutes (MD, 1.3; 95%
CI, 0.69–1.91), and no benefit with t-CE compared with water with an increase in abdominal
discomfort at 240 minutes; also, there was no difference for mean stomach fullness scores (1–10)
with t-CE solution at 120 minutes after hydration, and no significant difference for mean stomach
fullness scores with t-CE solution at 180 minutes or at 240 minutes as compared with water.

We did not identify any evidence to address the critical outcome of development of hyperthermia
and development of hyponatremia, or the important outcome of blood glucose and need for
advanced medical care.

Chinese Tea Plus Caffeine (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 20 subjects showing no difference
with Chinese tea plus caffeine compared with water in mean total body water loss (%), no difference
in mean fluid retention (%) at 3 hours after hydration, and no significant difference in mean urine
volume by weight (g) between 60 and 120 minutes or between 120 and 180 minutes after hydration.

We did not identify any evidence to address the critical outcomes of vital signs, development of
hyperthermia, or development of hyponatremia, or the important outcomes of blood glucose, need
for advanced medical care, or patient satisfaction.

Milk (2% Fat) (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 22 subjects showing a benefit with
milk (2% fat) compared with water at 4 hours after hydration for fluid retention (%) (MD, 33; 95% CI,
24.64–41.36) and for urine volume (mL) (MD, −594; 95% CI, −742.34 to −445.66).

We did not identify any evidence to address the critical outcomes of vital signs, development of
hyperthermia, or development of hyponatremia, or the important outcomes of blood glucose, need
for advanced medical care, or patient satisfaction.

Milk (2% Fat) Plus High Sodium (Na ) and Potassium (K ) Concentration (I) Compared With Water (C)

For the critical outcome of volume/hydration status, we identified low-quality evidence
(downgraded for risk of bias and imprecision) from 1 RCT  with 22 subjects showing a benefit with
milk (2% fat) with high Na /K  concentration compared with water at 4 hours after hydration for fluid
retention (%) (MD, 36; 95% CI, 29.64–42.36) and benefit with urine volume (mL) (MD, −655; 95%
CI, −773.26 to −536.74). We recognize that this beverage is not a standard commercial product.
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We did not identify any evidence to address the critical outcomes of vital signs, development of
hyperthermia, or development of hyponatremia, or the important outcomes of blood glucose, need
for advanced medical care, or patient satisfaction.

Treatment Recommendation

We suggest that first aid providers use 3% to 8% CE drinks for treating exertion-related dehydration.
If 3% to 8% CE drinks are not available or not tolerated, alternative beverages for rehydration
include water, 12% CE solution, coconut water, 2% milk, tea, tea-CE, or caffeinated tea beverages
(weak recommendation, very-low-quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we recognize that first aid providers are commonly recruited to
assist at first aid stations located at sporting and challenge events and that exercise-induced
dehydration is a common problem. It may not be possible to determine the exact quantity or percent
of fluid loss in the first aid setting.

Public comment was made about the potential mortality associated with ingestion of water only
during ultramarathons. The reviewers for this PICO question specifically looked at sodium levels
reported after rehydration in the included studies and agreed that oral rehydration with CE liquids
may assist in preventing hyponatremia, although this review did not specifically address exercise-
associated hyponatremia. In addition, all included trials conducted exercise in a controlled
environment and time period. Extreme events such as ultramarathons were not included in the
evidence evaluation.

Knowledge Gaps

How can a first aid provider determine the amount of liquid required for rehydration?

Eye Chemical Injury: Irrigation (FA 540)
Among adults and children who have a chemical or other unknown substance enter the conjunctival
sac (P), does irrigation with isotonic saline, balanced salt solution, or other commercial eye irrigation
solutions (I), compared with irrigation with water (C), change tissue healing, functional recovery,
pain, complications, time to resumption of usual activity, restoration to the preexposure condition,
time to resolution of symptoms (O)?

Introduction

The 2010 review of eye injuries focused on irrigation of eyes after exposure to an unknown toxic
substance, with a recommendation to use copious amounts of water unless a specific antidote is
available. For 2015, the First Aid Task Force looked at which solutions might be compared with
water for the management of ocular injuries from chemicals or other substances. This use of water
as a comparator made the literature search extremely difficult, and no human comparative trials
were identified. Thus, animal studies were later introduced into the search strategy, and 1
comparative animal study met all our inclusion criteria.

Consensus on Science

Saline (I) Compared With Water (C)

https://volunteer.heart.org/apps/pico/Pages/PublicComment.aspx?q=540
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For the critical outcome of pH level, studied as maximum pH of the anterior chamber after alkali
application to the cornea, we identified very-low-quality evidence (downgraded for indirectness and
imprecision) from 1 in vivo observational animal study  using the eyes of 16 rabbits divided into 4
groups of 4 rabbits (8 eyes) in which twice normal sodium hydroxide (2N NaOH) was applied to the
corneas, demonstrating benefit (ie, in reduction of the high, alkaline pH) with irrigation using water,
including

A statistically significant higher maximum pH when irrigating with 0.5 L of 0.9% normal saline
versus 0.5 L of tap water (MD, 0.62; 95% CI, 0.25–0.99)

A statistically significant higher maximum pH when irrigating with 1.5 L of 0.9% normal saline
versus 0.5 L tap water (MD, 0.57; 95% CI, 0.035–1.105)

A statistically significant higher maximum pH when irrigating with 0.5 L of 0.9% normal saline
versus 1.5 L of tap water (MD, 0.5; 95% CI, 0.119–0.881)

No significant difference in maximum pH was found after irrigation using 1.5 L of 0.9% normal saline
versus 1.5 L of tap water (MD, 0.45; 95% CI, −0.09 to 0.994).

We did not identify any evidence to address the outcomes of intraocular penetration, risk of
secondary glaucoma, corneal thickness (swelling), or intraocular pressure.

Treatment Recommendation

We suggest that first aid providers use continuous, large volumes of clean water for irrigation of
chemical eye injuries (weak recommendation, very-low-quality evidence).

We did not identify any studies evaluating the use of irrigation for other substances entering the eye
comparing irrigation solutions with water.

Values, Preferences, and Task Force Insights

In making this recommendation, we value the preservation of vision.

We recommend that the local poison center be called to assist with identification of any chemical
involved in an ocular injury. Because of the dangers associated with chemical eye injuries, a
healthcare professional should evaluate these injuries immediately.

Public comments expressed concern that our recommendation could be made based on a single
animal study. This is a valid concern. However, although the included animal study is of a very-low-
quality evidence, it is important because it demonstrates the extreme caustic nature of an alkali
injury to the cornea and the need to irrigate with large volumes of water. The included study showed
persistently high pH levels of the alkali-injured corneas at 3 hours after irrigation with 1.5 L of either
saline or water. Thus, based on this single study, we again recommend continuous irrigation of
corneal injuries caused by alkaline substances with clean or tap water and to continue until a
healthcare professional evaluates the injury and determines that the pH of the eye has returned to
normal.

Knowledge Gaps
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Well-designed studies are needed to evaluate

Irrigation with commercial eye-rinsing solutions versus tap water (controlled trial)

Comparison between different types of commercial eye-rinsing solutions and tap water,
including irrigation times

Civilian first aid setting

Control for confounders, type of toxin, or other substance

First Aid Trauma Emergencies
Important trauma topics reviewed for 2015 included the first aid management of hemorrhage,
angulated fractures, open chest wounds, burns (cooling of burns and burn dressings), and dental
avulsion. Two additional important trauma topics were cervical spinal motion restriction and the
recognition of concussion by first aid providers.

The correct management of hemorrhage and the enhancement of hemostasis in the first aid setting
are essential to maintaining the circulating blood volume in acute trauma. Three PICO reviews
focused on critical interventions for severe bleeding:

There was inadequate evidence to support the use of proximal pressure points or limb
elevation to control bleeding. The use of localized cold therapy is suggested for closed
bleeding in extremities to aid hemostasis, but there was no evidence to support this therapy for
open bleeding (Revised).

The use of hemostatic dressings in first aid is supported when standard first aid hemorrhage
control (eg, direct wound pressure) fails to control severe bleeding or cannot be applied
(Revised).

Similarly, the evidence supports the use of tourniquets in the civilian setting when standard
first aid hemorrhage control (eg, direct wound pressure) fails to control severe external limb
bleeding (Revised).

The task force recognized that the use of hemostatic dressings and tourniquets will have cost and
training implications. However, the task force thought that these costs would be moderate and
justified considering the benefit of maintaining circulating blood volume in the management of
trauma.

There was no evidence to support the straightening of an angulated fracture in the first aid
situation, and the task force did not make a recommendation. The task force recognized the
need to protect the victim from further injury by splinting the fracture in position to reduce pain
or to enable safe extrication and transportation (Revised).

The application of an occlusive dressing or device by first aid providers to an open chest
wound may lead to an unrecognized tension pneumothorax. The task force suggested that
these wounds be left open with local control of bleeding rather than risk occlusion (New).



5/20/2020 Part 9: First Aid | Circulation

https://www.ahajournals.org/doi/full/10.1161/cir.0000000000000278 49/105

There is a growing body of scientific evidence showing complications related to use of cervical
collars. When combined with concern for potential secondary injury due to neck movement
during attempts to apply a collar, this has led to a suggestion (weak recommendation) against
the use of cervical collars by first aid providers. The task force acknowledges that first aid
providers may not be able to distinguish between high- and low-risk criteria for spinal injuries,
and recognizes the possible need for alternative methods of cervical spine motion restriction or
stabilization, but these were not formally reviewed. The task force believes that formal spinal
motion restriction in high-risk individuals is best accomplished by trained emergency medical
rescuers or healthcare professionals (Revised).

The recognition of concussion after head trauma is a common challenge of first aid. No simple
concussion scoring system was found that would assist the first aid provider in making this
important diagnosis; however, there are more advanced scoring systems for use by healthcare
professionals (New).

The correct first aid management of burns is critical to their eventual outcome. Cooling burns
is a widespread first aid practice, but it is only supported by low-quality scientific evidence. No
evidence was found as to the preferred method of cooling, the temperature of the coolant, or
the duration of cooling. It was recommended that active cooling begin as soon as possible by
using cool or nonfreezing water or cooling adjuncts such as gel pads (Revised).

A comparison of wet dressings with dry dressings for thermal burns yielded no
recommendation. There were no studies comparing plastic wrap, considered a dry dressing,
with a wet dressing (Revised).

It is widely recommended that an avulsed tooth be replanted immediately in the conscious
victim. However, first aid providers may not have the skills or the willingness to undertake this
procedure. This review suggests a series of commercially available storage solutions and
simple household mediums, when available, for the short-term storage of an avulsed tooth
until reimplantation can be accomplished (New).

Control of Bleeding (FA 530)
Among adults and children with bleeding (P), does application of localized cold therapy, elevation of
extremity, and/or application of pressure over proximal pressure points (I), compared with direct
pressure alone (C), change overall mortality, hemostasis, major bleeding, complications, hospital
length of stay (O)?

Introduction

For 2015, this review compared direct pressure with either localized cold therapy (such as a cold
pack), elevation of an extremity, or proximal pressure points. The absence of literature on all
interventions except localized cold therapy, and the interpretive caution required when generalizing
results from hospital to first aid settings, limited the treatment recommendations.

Consensus on Science

For the critical outcome of mortality, we identified no evidence.

https://volunteer.heart.org/apps/pico/Pages/PublicComment.aspx?q=530
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For the critical outcome of hemostasis, we identified very-low-quality evidence (downgraded for risk
of bias, indirectness, and imprecision) from 1 RCT  showing a benefit in the reduction of femoral
hematoma formation in post-PCI patients receiving cold pack (vasoconstriction) compared with
sandbags (compression). This study enrolled 50 patients and reported a statistically significant
reduction in femoral hematoma formation, but no quantitative data were provided to calculate the
MD and CI. The publication included an illustration suggesting that cold compression reduced the
size of the hematoma by approximately 20 cm  over 180 minutes in the cold compression group and
by less than approximately 10 cm  in the compression-only group.

For the critical outcome of major bleeding, we identified very-low-quality evidence (downgraded for
risk of bias, indirectness, and imprecision) from 1 RCT,  which enrolled 80 patients who underwent
total knee arthroplasty and reported an MD in calculated total body blood loss in the cold
compression group of 610 mL (95% CI, 415.6–804.4) and an MD in extravasation of 357 mL (95%
CI, 184.6–529.3).

For the important outcome of complications, we identified very-low-quality evidence (downgraded
for risk of bias, indirectness, and imprecision) from 1 RCT  showing a nonsignificant reduction in
complications of the occurrence of deep vein thrombosis in the cold compression group (1/60
knees) compared with the non–cold compression group (2/40 knees).

For the important outcome of hospital length of stay, we identified no evidence.

Treatment Recommendation

We suggest that localized cold therapy with or without pressure may be beneficial in hemostasis for
closed bleeding in extremities (weak recommendation, very-low-quality evidence).

There is inadequate evidence to make a treatment recommendation concerning the use of proximal
pressure points, localized cold therapy for external bleeding, or the elevation of an extremity for
control of bleeding.

Values, Preferences, and Task Force Insights

In making this weak recommendation, we do so cautiously because we are generalizing results from
the healthcare setting to the first aid setting.

Public comments on this topic expressed concern about the application of localized cold therapy to
pediatric patients and the risk of hypothermia. The task force thought that local application of cold
therapy to an area of closed bleeding, such as a bruise or hematoma, is intended to be directed at a
relatively small, limited-size injury and would not result in hypothermia (eg, an instant cold pack
applied to a bruise).

Knowledge Gaps

There is a paucity of literature comparing different bleeding-control strategies commonly used by
first aiders. Studies assessing the relative effectiveness of cold therapy, elevation of an extremity,
and proximal pressure in addition to manual compression in the first aid setting are needed, as are
studies assessing the effectiveness of combining these strategies with other interventions such as
hemostatic agents and tourniquets. In addition, further research exploring how much pressure is
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required to control bleeding by using a proximal pressure point is required to determine if this is
feasible by a first aid provider.

Hemostatic Dressings (FA 769)
In patients with severe external bleeding (P), does the application of topical hemostatic dressings
plus standard first aid (I), compared with standard first aid alone (C), change overall mortality, vital
signs, hemostasis, complications, blood loss, major bleeding, incidence of cardiac arrest (O)?

Introduction

Hemostatic dressings are commonly used to control bleeding in the surgical and military settings.
Early-generation powder or granular hemostatic agents were poured directly into the wound and
were associated with exothermic reactions that could exacerbate tissue injury. These products have
improved in recent years, and hemostatic agent–impregnated dressings are now believed to be
associated with fewer adverse effects. Their use in the civilian setting is becoming more common.

The objective of this review was to evaluate the current evidence for the use of hemostatic
dressings and to identify if their use by first aid providers can be safely recommended.

Consensus on Science

For the critical outcome of overall mortality, we identified very-low-quality evidence (downgraded
for risk of bias and indirectness) from 1 human case series  enrolling 26 patients, demonstrating
that 7.7% of patients with hemostatic dressings (2/26) died (no comparison group). We also
identified very-low-quality evidence (downgraded for indirectness) from 7 animal RCT studies
showing benefit, where 29.1% (25/86) of subjects who were treated with hemostatic dressings died,
compared with 65.8% (54/82) who were not treated with hemostatic dressings (RR, 0.44; 95% CI,
0.31–0.64).

For the critical outcome of hemostasis, very-low-quality evidence (downgraded for risk of bias,
indirectness, and imprecision) from 4 human case series  enrolling 130 participants
demonstrated that hemostasis occurred in 90.8% of participants (118/130) (no comparison group).
We also identified very-low-quality evidence (downgraded for risk of bias, indirectness, and
imprecision) from 3 animal studies  showing benefit where hemostasis occurred in 74.2%
(23/31) who were treated with hemostatic dressings, compared with 50% (13/26) who were not
treated with hemostatic dressings (RR, 1.48; 95% CI, 0.96–2.30).

For the critical outcome of complications, very-low-quality evidence (downgraded for indirectness
and imprecision) from 4 human case series studies  enrolling 96 participants demonstrated
that complications from hemostatic dressings occurred in 3% of participants (3/96) (no comparison
group).

For the important outcome of time to bleeding cessation, very-low-quality evidence (downgraded
for risk of bias, indirectness, and imprecision) from 1 human case series  demonstrated that 73%
of participants (25/34) achieved hemostasis in under 3 minutes after a hemostatic dressing was
applied (no comparison group).

Treatment Recommendation
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We suggest hemostatic dressings be used by first aid providers when standard first aid hemorrhage
control (including direct pressure with or without a dressing) cannot control severe external bleeding
(weak recommendation, very-low-quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we place increased value on the benefits of hemostasis, which
outweigh the risks (including infection and/or burns). The cost of the intervention is moderate.

This PICO question specifically addressed hemostatic dressings and does not apply to other agents
(such as granules) that may be applied alone or followed by a gauze dressing.

A rerun of the literature search performed in January 2015 found no new studies that would change
the treatment recommendation or strength of recommendation.

The 2010 consensus on science treatment recommendation stated that application of topical
hemostatic agents to control life-threatening bleeding not controlled by standard techniques was
“reasonable,” although the best agents and the conditions under which it should be applied were not
known. For 2015, it remains unclear when hemostatic dressings compared with other interventions,
such as direct pressure with or without gauze dressing and/or tourniquets, should be used for the
control of severe bleeding. However, the task force thinks that hemostatic dressings may be of
greatest use in severe external bleeding in locations where a tourniquet cannot be applied, or when
a tourniquet is not available and standard hemorrhage control (direct pressure with or without gauze
dressing) is not effective. Effective use of hemostatic dressings requires that first aid providers be
trained in proper application techniques.

Knowledge Gaps

More research is required to establish how much training is required and what type of training
should be used for first aid providers to apply hemostatic dressings to bleeding wounds, what should
be used, and when it should be used. Specific questions include

Which specific hemostatic dressings should be used by first aid providers?

In humans, how do hemostatic dressings compare with properly applied standard first aid for
effective bleeding cessation, time to cessation, and complications?

How do hemostatic dressings compare with tourniquet application by first aid providers?

Compared with standard hemorrhage control, does the use of hemostatic dressings lead to
differences in mortality in humans?

Use of a Tourniquet (FA 768)
Among adults and children with severe external limb bleeding (P), does the application of a
tourniquet (I), compared with not applying a tourniquet (C), change hemostasis, overall mortality,
vital signs, functional limb recovery, complications, blood loss, incidence of cardiac arrest (O)?

Introduction

https://volunteer.heart.org/apps/pico/Pages/PublicComment.aspx?q=768
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Tourniquets have been used in military settings for severe external limb bleeding for many years.
Various types of tourniquets have been used, including improvised and commercially available
devices. Until recently, there have been little data from the use of tourniquets in the civilian setting to
establish their safety and effectiveness, and their use has remained controversial.

In 2010, the evidence was reviewed for the following questions: When direct pressure fails to stop
bleeding, does the application of a tourniquet improve outcome? In which circumstances is the
application of a tourniquet appropriate? At that time, no studies were found on the use of tourniquets
to control hemorrhage in a civilian setting by first aid providers. However, evidence was reviewed
from military settings. In civilian settings, tourniquets were only recommended for control of
extremity hemorrhage if direct pressure is not adequate or possible (eg, multiple injuries,
inaccessible wounds, multiple victims). Further, specifically designed tourniquets were found to be
superior to improvised ones, but they could be used only with proper training. There was insufficient
evidence to determine how long a tourniquet could remain in place safely.

The objective of the 2015 question was to review the current evidence in the prehospital setting on
the use of tourniquets for control of severe external limb bleeding compared with standard
hemorrhage control (such as direct pressure with or without a dressing) alone. Evaluated studies
were from both civilian EMS and military settings and included a mix of commercial, improvised, and
unspecified types of tourniquets. The evidence remains unclear regarding which type of tourniquet
(improvised or commercially available) or specific brand of tourniquet is most effective. The body of
literature on this topic is continuously growing and includes large civilian series, but controlled
studies with a comparison group are lacking.

Consensus on Science

For the critical outcome of hemostasis, we identified low-quality evidence from 1 human study
with a comparison group enrolling 70 patients showing benefit where 83% of those who had a
tourniquet applied (35/42) achieved hemostasis compared with 61% of those who did not have a
tourniquet applied (17/28) (RR, 10.54; 95% CI, 6.55–16.96), and very-low-quality evidence
(downgraded for risk of bias and indirectness) from 6 human case series  enrolling a total of
750 patients demonstrating that 74.7% of patients who had a tourniquet applied (560/750) achieved
hemostasis (MD not estimable because control group was lacking).

For the critical outcome of mortality, we identified low-quality evidence (downgraded for risk of bias)
from 3 human studies  with a comparison group enrolling 1768 patients showing no
difference, where 12% of patients who had a tourniquet applied (91/791) died compared with 9% of
patients who did not have a tourniquet applied (89/977) (RR, 1.08; 95% CI, 0.82–1.43) and 7 very-
low-quality evidence (downgraded for risk of bias) human case series  enrolling 903
patients, where 10% of those patients who had a tourniquet applied (92/903) died.

For the critical outcome of vital signs, we identified low-quality evidence (downgraded for risk of
bias) from 3 human studies with a comparison group  enrolling 1642 participants
demonstrating no benefit, with an MD in HR of 3 BPM more (95% CI, 0.21–6.91) if a tourniquet was
applied, and low-quality evidence (downgraded for risk of bias and imprecision) from 2 human
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studies with a comparison group  enrolling 284 participants demonstrating no benefit, with an
MD in SBP of 9 mm Hg less (95% CI, −14.13 to −3.43) if a tourniquet was applied.

For the critical outcome of complications, low-quality evidence (downgraded for risk of bias and
imprecision) from 1 human study with a comparison group  enrolling 165 patients showed benefit
to tourniquet application, where 6% of patients who had a tourniquet applied (6/67) had
complications compared with 9% who did not have a tourniquet applied (9/98) had complications
(RR, 0.19; 95% CI, 0.06–0.55), and very-low-quality evidence (downgraded for risk of bias and
imprecision) from 4 human case series studies  enrolling 846 patients documented that
complications from tourniquets occurred in 4.3% of patients (36/846).

Treatment Recommendation

We suggest first aid providers use a tourniquet when standard first aid hemorrhage control
(including direct pressure with or without a dressing) cannot control severe external limb bleeding
(weak recommendation, low-quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we place increased value on the benefits of hemostasis, which
outweigh the risks (such as compartment syndrome, nerve palsy, or secondary amputation). The
cost of the intervention is moderate.

The tourniquets used in the studies evaluated included a mix of improvised and commercial devices.
The maximum length of time for leaving a tourniquet in place was not reviewed.

The literature search was rerun in January 2015, and 2 additional studies were added to the
consensus on science and GRADE table, 1 from the military setting  and 1 from the civilian EMS
setting,  both supporting our treatment recommendation.

The task force believes that application of a tourniquet will be most effective and safe if the provider
is trained with the type(s) of tourniquet to be used and if the tourniquet is applied properly and
rapidly. Other situations when a tourniquet might be used instead of direct pressure were discussed.
Such situations are thought to include mass casualty incidents, an unsafe scene, a complex or
prolonged transfer, inability to access an injury, and caring for someone with multiple injuries
requiring triage of injuries.

A major finding in this review is that the rate of adverse events with tourniquet application is low, and
the rate of successful hemostasis is high. However, we did not find a relationship between the
application of tourniquet and improved survival.

Knowledge Gaps

More research is required to establish how much training is required and what type of training
should be used for first aid providers to apply tourniquets to bleeding wounds.

Specifically research should focus on

Tourniquet use versus no tourniquet versus double tourniquet
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Use in the civilian setting

Control for confounders, such as concurrent use of hemostatic dressings

For major external bleeding, a prospective registry study would be useful, including a
comparison between types of tourniquets and between commercial tourniquets, and including
injury severity, provider types, time to surgery, etc.

Can instructions be given by EMS dispatchers?

Straightening of an Angulated Fracture (FA 503)
Among adults and children who receive first aid for an angulated long bone fracture (P), does
realignment of the fracture prior to splinting (I), compared with splinting as found (C), change
neurologic injury, vascular injury, splinting, pain, time to medical transportation (O)?

Introduction

Angulated extremity fractures vary in etiology and outcomes. In some circumstances, the degree of
angulation of a long bone fracture may limit the ability to splint the extremity or to move the patient.
We sought to learn what outcomes may result from attempts to gently realign a severely angulated
fracture to facilitate splinting or transportation. Understanding outcomes from first aid procedures will
help in developing training.

Consensus on Science

For the question of straightening an angulated fracture, compared with splinting as found, the
literature search initially returned 458 citations. After application of inclusion and exclusion criteria by
title and abstract (inclusion: care provided before definitive treatment; exclusion: hospital settings,
use of analgesics), 9 studies were identified for full review. Upon full review, all 9 studies were
excluded because they did not completely meet criteria for inclusion; thus, no evidence was found to
address the critical outcomes of neurologic injury, vascular injury, or splinting, nor was there
evidence for the important outcome of pain.

There is no published evidence for or against the realignment of angulated long bone fractures as a
first aid procedure in terms of neurologic or vascular injury, pain, or time to medical transportation
outcomes.

Treatment Recommendation

No recommendation; we found no evidence regarding the risks and benefits of straightening an
angulated fracture by first aid providers.

Values, Preferences, and Task Force Insights

Consistent with the first aid principle of preventing further harm, and based on training and
circumstance, providers may need to move an injured limb or person. In such situations, first aid
providers should protect the victim, which includes splinting in a way that limits pain, reduces the
chance for further injury, and facilitates safe and prompt transport.

Knowledge Gaps
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As ethical and practical considerations prohibit RCTs, high-quality non-RCTs comparing realignment
versus nonrealignment are important. Describing confounders is important for developing future
outcomes to be studied. If or when realignment is appropriate, what instructions or training might be
given to first aid providers to optimize outcomes?

First Aid Treatment for an Open Chest Wound (FA 525)
Among adults and children who are being treated for an open chest wound outside of a hospital (P),
does occlusive bandage application or occlusive device (I), compared with a nonocclusive dressing
(C), change or improve survival, respiratory arrest, oxygen saturation, vital signs, the rate of cardiac
and respiratory arrests, improve therapeutic endpoints (oxygenation and ventilation) (O)?

Introduction

This is a new PICO question for 2015. The management of an open chest wound in the out-of-
hospital setting is challenging. The most worrisome issue is the improper use of an occlusive
dressing or device that potentially could lead to a tension pneumothorax. In this PICO question, we
sought to compare the effects of an occlusive measure as opposed to a nonocclusive measure in
individuals being treated for an open chest wound. Occlusion was the complete sealing of the
wound, and nonocclusion was the maintenance of an open wound in communication with ambient
air. In this review, we included animal studies because human comparative studies could not be
identified.

Consensus on Science

For the critical outcome of respiratory arrest, we identified very-low-quality evidence (downgraded
for risk of bias, indirectness, and imprecision) from 1 animal study  showing benefit from using a
nonocclusive device (RR, 0.059; 95% CI, 0.004–0.874).

For the critical outcome of oxygen saturation, we identified very-low-quality evidence (downgraded
for risk of bias, indirectness, and imprecision) from 1 animal study  showing benefit from using a
nonocclusive device (P<0.05, MD and CI not available).

For the important outcome of therapeutic endpoint (tidal volume), we identified very-low-quality
evidence (downgraded for risk of bias, indirectness, and imprecision) from 1 animal study
showing benefit from using a nonocclusive device in tidal volume (mL) (MD, 34.7; 95% CI, 28.8–
40.6 mL).

For the important outcome of vital signs, we identified very-low-quality evidence (downgraded for
risk of bias, indirectness, and imprecision) from the same animal study  showing benefit from
using a nonocclusive device in HR (BPM) (MD, −32.0; 95% CI, −42.8 to 21.2) and respiratory rate
(respirations per minute) (MD, 3.0; 95% CI, 1.5–4.5). Finally, for the important outcome of vital
signs, we also identified very-low-quality evidence (downgraded for risk of bias, indirectness, and
imprecision) from the same animal study  showing no significant benefit from using a
nonocclusive device in MAP (mm Hg) (MD, 4.6; 95% CI, −0.4 to 9.6).

We did not identify any evidence to address the critical outcome of survival. We did not identify any
evidence to address the important outcome of rate of cardiac and respiratory arrests.
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Treatment Recommendations

We suggest against the application of an occlusive dressing or device by first aid providers to
individuals with an open chest wound (weak recommendation, very-low-quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we place higher value on the avoidance of the potential life-
threatening complication of tension pneumothorax, compared with other risks associated with an
open chest wound.

Public comments expressed concern about making a recommendation based solely on a single
animal study. The task force took into consideration the potential life-threatening complication of an
unrecognized tension pneumothorax associated with the use of an occlusive dressing or device in
the first aid setting. In addition, the review recognized the long-standing accepted clinical practice of
treating a tension pneumothorax by creating and maintaining an open communication between the
pneumothorax and ambient air.

Furthermore, while this will require a change for some in current teaching, there was recognition of
the practicality and acceptance in the first aid setting of leaving an open chest wound exposed to
ambient air without a dressing or seal.

The task force discussed the reality that many dressings, both initially and over time, may
themselves produce inadvertent partial or full occlusion and that this needs to be recognized as a
serious potential complication.

Knowledge Gaps

Does the application of nonocclusive dressings or chest seals to patients with open chest
wounds outside of a hospital improve survival and the rates of cardiac arrest and respiratory
arrest (out-of-hospital or in-hospital)?

Do nonocclusive chest seals differ in effects as compared with nonocclusive dressings?

Does the application of nonocclusive devices delay the activation or transportation of EMS?

Cervical Spinal Motion Restriction (FA 772)
Among adults and children with suspected blunt traumatic cervical spinal injury (P), does cervical
spinal motion restriction (I), compared with no cervical spinal motion restriction (C), change
neurologic injury, complications, overall mortality, pain, patient comfort, movement of the spine,
hospital length of stay (O)?

Introduction

For more than 30 years, the cervical collar has been routinely applied by healthcare providers for
patients with suspected cervical spine injury, with the aim of avoiding additional injury due to
movement of the victim. However, there is no good quality evidence available showing clinical
benefit of this intervention for injured patients, and this practice is based primarily on expert
consensus and tradition. The 2010 consensus on science for the topic of spinal immobilization noted
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that there were no published studies to support or refute the benefit of spinal immobilization by first
aid providers.  For 2015, the task force evaluated all available evidence focused on the use of
cervical collars and/or sandbags relevant for patients with blunt traumatic cervical spinal injury.

Consensus on Science

Cervical spinal motion restriction was defined as the reduction or limitation of cervical spinal
movement. This definition may not be consistent with definitions used in some countries or by some
organizations. Spinal stabilization was defined as the physical maintenance of the spine in a neutral
position before applying spinal motion restriction devices. This evaluation was limited to mechanical
cervical immobilization devices accessible to first aid providers, including cervical collars and
sandbags with tape, but did not include spine boards.

(Semi)rigid Collar (I) Compared With No Collar (C)

For the critical outcome of neurologic injury, we identified very-low-quality evidence (downgraded
for risk of bias and imprecision) from 1 nonrandomized study  with 5138 motorcycle crash victims,
showing no difference in neurologic injury (no significant difference according to the article; however,
we were unable to calculate the MD and CI, because the mean and standard deviation (SD) of the
intervention and control group were not reported).

For the critical outcome of complications (intracranial pressure), we identified low-quality
evidence from 5 nonrandomized studies  with 107 patients in total, showing increased
intracranial pressure with the use of a cervical collar (MD [mm Hg], 4.69; 95% CI, 1.95–7.43; MD
[mm H20], 20.48; 95% CI, 5.62–35.33). We also identified very-low-quality evidence (downgraded
for indirectness) from 1 nonrandomized study  with 42 healthy volunteers showing increased
intracranial pressure (MD [internal jugular vein cross-sectional area], 0.19; 95% CI, 0.05–0.33) with
the application of a cervical collar.

For the critical outcome of complications (tidal volume), we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 nonrandomized study  with 38 patients,
showing no decrease in tidal volume (a significant decrease was reported in the publication;
however, we were unable to calculate the CI because the SD of the intervention and control group
was not reported).

For the important outcome of cervical spine movement, we identified low-quality evidence from 1
nonrandomized study  with 18 head-injured children showing no significant limitation of flexion
(MD, −2.20; 95% CI, −7.75 to 3.35). For the same outcome, we also identified very-low-quality
evidence (downgraded for indirectness) from 13 nonrandomized studies  with 457 cadavers or
healthy volunteers showing significant decrease in flexion, extension, lateral bending, axial rotation,
and flexion/extension (flexion: MD, −12.50; 95% CI, −13.13 to −11.87; extension: MD, −0.91; 95%
CI, −1.18 to −0.64; lateral bending: MD, −1.99; 95% CI, −2.33 to −1.65; axial rotation: MD, −4.73;
95% CI, −5.16 to −4.3; flexion/extension: MD, −19.13; 95% CI, −19.89 to −18.36]). Seven additional
studies  were not included in the final analysis because they were missing data (mean and/or
SD of intervention and control group not reported).

For the important outcome of patient comfort, we identified very-low-quality evidence (downgraded
for indirectness and imprecision) from 1 nonrandomized study  with 26 healthy volunteers,
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showing no change in patient comfort score.

We did not identify any evidence to address the important outcomes of overall mortality and pain
and the less important outcome of hospital length of stay.

Soft Collar (I) Compared With No Collar (C)

For the important outcome of cervical spine movement, we identified very-low-quality evidence
(downgraded for indirectness) from 3 nonrandomized studies  with 36 cadavers or healthy
volunteers showing a significant decrease in flexion and axial rotation (flexion: MD, −3.04; 95% CI,
−5.64 to −0.4; axial rotation: MD, −9.07; 95% CI, −14.17 to −3.96). The same studies showed no
significant difference in terms of limiting extension, flexion/extension, and lateral bending.

We did not identify any evidence to address the critical outcomes of neurologic injury and
complications; the important outcomes of overall mortality, pain, and patient comfort; and the less
important outcome of hospital length of stay.

Sand Bags and Tape (I) Compared With No Motion Restriction (C)

For the important outcome of cervical spine movement, we identified very-low-quality evidence
(downgraded for indirectness) from 1 nonrandomized study  with 25 healthy volunteers showing a
significant decrease in flexion, extension, axial rotation, and lateral bending (flexion: MD, −35.60;
95% CI, −38.69 to −32.51; extension: MD, −6; 95% CI, −9.53 to −2.47; axial rotation: MD, −73.30;
95% CI, −75.99 to −70.61; lateral bending: MD, −19.40; 95% CI, −21.62 to −17.18).

We did not identify any evidence to address the critical outcomes of neurologic injury and
complications; the important outcomes of overall mortality, pain, and patient comfort; and the less
important outcome of hospital length of stay.

Treatment Recommendations

We suggest against the use of cervical collars by first aid providers (weak recommendation, very-
low-quality evidence).

Values, Preferences, and Task Force Insights

Consistent with the first aid principle of preventing further harm, the potential benefits of applying a
cervical collar do not outweigh harms such as increased intracranial pressure and the
consequences of unnecessary neck movement.

We recognize that first aid providers might not be able to discriminate between high- or low-risk
individuals. We also recognize the potential value of manual stabilization in certain circumstances,
but this was not evaluated in this review.

Task force discussion about this review included the recognition that, although evidence from the
few studies that are available comes primarily from healthy volunteers and cadavers, there is a
growing body of evidence demonstrating harmful effects, such as the development of raised
intracranial pressure. In addition, there was concern expressed that the process for application of a
cervical collar by a first aid provider to an individual with cervical spinal trauma could result in further
injury. Application of a cervical collar requires training and regular practice to be performed properly,
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and such training may not be a component of every first aid course curriculum. Another important
discussion topic was whether a first aid provider is able to distinguish between high- and low-risk
injury criteria. As a result of these concerns and the consensus on science findings, the task force
suggests against the routine application of cervical collars by first aid providers.

Knowledge Gaps

More evidence is needed on manual stabilization (using hands/knees to restrict motion), trauma
patients in the prehospital setting, high-risk versus low-risk patients, other forms of physical cervical
spinal stabilization, and implementation and education. A review of the adverse effects as a
consequence of application of a cervical collar could be interesting in the future.

Concussion (FA 799)
Among adults and children with suspected head injury without loss of consciousness (P), does use
of a simple concussion scoring system (I), compared with standard first aid assessment without a
scoring system (C), change time to recognition of the deteriorating patient, the likelihood of a poor
neurologic outcome, survival to 30 days with good neurologic outcome, need for advanced medical
care, time to medical transportation, or likelihood of differentiating between minor head contusion
and more serious concussion (O)?

Introduction

This is a new topic for the 2015 consensus on science.

First aid providers are commonly faced with the need to identify concussion. The identification of
concussion can be complex, and if concussion is missed, this can lead to a delay in receiving proper
postconcussion advice and a delay in formal assessment and definitive treatment that can result in
life-changing or even life-threatening consequences.

The task force sought to evaluate the effectiveness of early clinical recognition of concussion by first
aid providers using a simple scoring system.

Consensus on Science

For the critical outcome of likelihood of differentiating between minor head contusion and
more serious concussion (brain injury), we identified very-low-quality evidence (downgraded for
risk of bias and indirectness) from 1 observational study  with 19 408 patients in a trauma registry
using a secondary analysis of rescoring prehospital Glasgow Coma Scale (GCS) scores showing no
significant difference between a simple derived motor score versus the GCS score to determine
brain injury.

For the important outcome of need for advanced medical care (neurosurgical intervention and
emergency tracheal intubation), we identified very-low-quality evidence (downgraded for
imprecision) from 1 nonrandomized study  with 19 408 patients in a trauma registry using a
secondary analysis of rescoring the prehospital GCS scores showing no significant difference
between a simple derived motor score versus the GCS score for neurosurgical intervention (MD,
0.04; 95% CI, 0.01–0.09) and the need for emergency tracheal intubation (MD, 0.05; 95% CI, 0.01–
0.11).
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For the critical outcome of change in time to recognition of the deteriorating patient, for the important
outcomes of survival to 30 days with good neurologic outcome, and for the likelihood of a poor
neurologic outcome, we did not identify any evidence.

Treatment Recommendations

No recommendation; we acknowledge the role that a simple, validated, single-stage concussion
scoring system could play in the first aid provider’s recognition and referral of victims of suspected
head injury. However, review of the available literature shows no evidence regarding the application
of such scoring systems by the first aid provider.

Values, Preferences, and Task Force Insights

Failure to properly recognize concussion can result in delay or absence of referral for definitive
evaluation and care or inappropriate release to activity, which has the potential to worsen outcomes.
We did identify concussion assessment tools currently recommended for use in sports medicine, but
these require a 2-stage assessment, before competition and after concussion, and were thought to
be inappropriate for use in the standard first aid setting.

Our extensive search strategy yielded 1837 publications, but subsequent review resulted in the
selection of only 1 published manuscript. Despite the finding of 1 prehospital scientific publication
supporting a simplified motor score, it was decided that this single article, a retrospective
observational study where prehospital GCS scoring extracted from an urban Level 1 trauma registry
was rescored by using a 3-point simplified motor score and compared with 4 hospital-based
outcomes, did not formally address the PICO question and was in itself a very weak level of
scientific evidence.

Many of the studies identified in our literature search used the adult and pediatric GCS to grade
concussion. The GCS was designed as a tool for use by advanced prehospital and hospital care
providers, and it is not commonly used by first aid providers. The task force thought that this was not
an appropriate tool to be used by first aid providers to assess concussion.

Our search and analysis did not identify any evidence to support or refute the use of a simplified
scoring system, such as Sport Concussion Assessment Tool (SCAT); the GCS; or Alert, responds to
Voice, responds to Pain, Unresponsive Scale (AVPU), versus standard first aid without a scoring
system. It was thought that the serious consequences of not recognizing concussion in the first aid
environment warranted an approach whereby any individual with a head injury and any alteration of
level of consciousness requires immediate evaluation by an advanced healthcare provider or at a
hospital.

Knowledge Gaps

There is a need for a clearer definition of concussion supported by clinical data that can be
used to support assessment made in the first aid environment.

There is a need for RCTs to access the efficacy of scoring systems as used by non–healthcare
professionals in prehospital environments.
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There is a need for RCTs to assess the efficacy of SCAT in the clinical environment and
whether it can be applied to nonsport environments.

Cooling of Burns (FA 770)
Among adults and children with thermal injuries (P), does active cooling of burns (I), compared with
passive cooling (C), change pain, complications, wound healing, need for advanced medical care,
patient satisfaction, rates of fasciotomy, depth or breadth of burn (O)?

Introduction

The evidence for the first aid care of thermal injuries is limited. For this review, we focused on
human studies that used active forms of cooling, defined as any method undertaken to decrease
local tissue temperature. Limited evidence was found to support cooling of thermal injuries for
decreasing the depth of burns, decreasing the need for advanced medical care, and improving
healing times. It remains unclear what effect cooling may have on the potential for contamination or
infection.

Consensus on Science

After application of inclusion and exclusion criteria, the search strategy yielded 1 single-blind RCT
and 5 observational studies. One of the observational studies was withdrawn from publication due to
inconsistencies in data and was, therefore, withdrawn from the evidence review, leaving a total of 5
studies for inclusion.

For the critical outcome of pain, 1 RCT and 1 observational study were found. Low-quality evidence
(downgraded for risk of bias) from a single RCT  with 24 subjects showed no benefit in reduction
of tactile pain measurements in cooled versus noncooled first-degree burns (MD undeterminable).
Low-quality evidence (downgraded for risk of bias) from a prospective observational study  with
48 subjects showed no benefit in reduction of pain at 2, 4, and 24 hours in patients with active
cooling of burns caused by electric cardioversion versus those without cooling (MD undeterminable).

For the important outcome of depth of burn, 1 RCT and 3 observational studies were found. Low-
quality evidence (downgraded for risk of bias) from a single RCT  with 24 subjects showed no
difference in the amount of erythema between cooled and noncooled burns (MD undeterminable).
Low-quality evidence (downgraded for risk of bias) from a prospective observational study  with
48 patients showed a reduction in the number and depth of burns in those with cooling versus those
without (12.5% versus 83.3%) (RR, 0.15; 95% CI, 0.05–0.44). Very-low-quality evidence
(downgraded for indirectness) from a retrospective observational study  with 695 patients reported
an association between superficial burns and cooling and between deep burns and a lack of cooling
(33.2% versus 48.5%) (RR, 0.68; 95% CI, 0.55–0.85). Very-low-quality evidence (downgraded for
risk of bias) from a third observational study  with 268 patients found no benefit in reducing depth
of burns, as measured by the need for skin grafting, in the cooling versus control group (9.4%
versus 10.7%; RR, 0.88; 95% CI, 0.35–2.21).

Regarding the important outcome of need for advanced medical care, 3 observational studies
were identified. Very-low-quality evidence (downgraded for risk of bias) from 1 observational
study  with 268 patients showed no reduction in the need for advanced medical care after scald
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burns (including number of follow-up visits and need for scar management) for patients who
received 20 minutes or more of cooling versus those who did not (scar management 20.8% versus
20.9%; RR, 0.99; 95% CI, 0.55–1.78). Very-low-quality evidence (downgraded for risk of bias,
indirectness, and imprecision) from another observational study  comprising 125 patients showed
an association between the use of water for first aid cooling of burns and decreased average length
of hospital stay (10.3 days versus 5.3 days) for patients with less than 20% body surface area
burns. It also showed a higher percentage of inpatient stays of less than 10 days in patients
receiving first aid cooling of burns with water (88.5% versus 67.2%) (RR, 1.32; 95% CI, 1.09–1.6). In
this study, adequate cooling time was defined as 10 minutes or more. Very-low-quality evidence
(downgraded for indirectness and imprecision) from a third prospective observational study
enrolling 244 patients showed a benefit of cooling by demonstrating that a community and media
campaign that increased use of first aid cooling for burns from 40% to 59% was associated with a
decreased percentage of burns requiring hospital admission (64.4% precampaign versus 35.8%
postcampaign) (RR, 0.55; 95% CI, 0.42–0.73).

Regarding the important outcome of wound healing, 1 observational study was found. Very-low-
quality evidence (downgraded for risk of bias) from a single observational study  showed no
benefit in reducing re-epithelialization time for patients who received 20 minutes or more of cooling
versus those who did not (MD undeterminable).

Regarding the critical outcome of complications, and the low-priority outcomes of patient
satisfaction and rates of fasciotomy, there were no human trials found.

Treatment Recommendations

We recommend that first aid providers actively cool thermal burns (strong recommendation, low-
quality evidence).

Values, Preferences, and Task Force Insights

In making this recommendation, we place higher value on decreased burn depth over the potential
risk of infection or hypothermia.

Method/temperature of cooling: Forms of active cooling evaluated in this review included
cool/cold nonfreezing water and mechanical devices (eg, cold probes, cooled gel pads), but
there is no evidence to recommend a specific temperature or method of cooling.

Time of cooling: Literature from this review suggests that active cooling should take place as
soon as possible for a minimum of 10 minutes.

The risk of hypothermia from cooling large burns or in special populations is also unknown and was
a topic of discussion within the task force.

Knowledge Gaps

When is a burn sufficiently large that cold application creates risk of hypothermia?

What is the optimal temperature of cold application for cooling burns?
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What is the optimal cooling duration?

Wet Compared With Dry Burn Dressings (FA 771)
Among adults and children with thermal injuries (P), does the use of a wet dressing (I), compared
with dry dressing (C), change complications, pain, tissue healing, need for advanced medical care,
patient satisfaction, rates of fasciotomy (O)?

Introduction

“Wet” and “dry” dressings were difficult to define for this review. After careful consideration of the
PICO wording and the various available dressings that may be applied to a burn, the First Aid Task
Force thought that this question would benefit from a future revision to one that compares specific
dressings, rather than an arbitrary wet or dry categorization.

Consensus on Science

There are no studies directly evaluating wet versus dry dressings in the first aid context. All studies
were performed in a healthcare professional setting, and caution should be used in generalizing
findings to the first aid situation.

For the critical outcome of complications (infection), we identified low-quality evidence
(downgraded for risk of bias, imprecision, and indirectness) from 1 RCT enrolling 104 subjects with
superficial burns  showing benefit with application of honey compared with silver sulfadiazine–
impregnated gauze dressings, with resolution of infection at 7 days (RR, 12.40; 95% CI, 4.15–
37.00). A second RCT enrolling 100 patients with partial thickness burns  found benefit with
application of honey compared with potato peel dressings, with resolution of infection at 7 days
(absolute risk reduction, 0.90; 95% CI, 0.74–0.95).

We also identified very-low-quality evidence (downgraded for risk of bias and imprecision) from a
non-RCT  with 262 enrolled patients with partial thickness burns of less than 15% total body
surface area, evaluating the difference in infection rates with a topical, nonpenetrating antibacterial
agent (Polysporin, wet; n=102); a topical, penetrating antibacterial agent (silver sulfadiazine, wet;
n=58); and a petrolatum gauze dressing (Xeroform, dry; n=112). This study showed no statistically
significant difference in infection rate for the silver sulfadiazine wet dressings compared with the dry
Xeroform dressing or for the Polysporin wet dressing compared with the dry Xeroform dressing.

For the critical outcome of complications (hypergranulation tissue, postburn contracture, or
hypertrophic scar), we identified low-quality evidence (downgraded for risk of bias, imprecision, and
indirectness) from 1 RCT  showing benefit for honey dressings compared with silver sulfadiazine–
impregnated gauze dressings (RR, 0.13; 95% CI, 0.03–0.52).

For the important outcome of tissue healing, we identified low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 RCT  showing benefit with honey (wet)
compared with (dry) silver sulfadiazine–impregnated gauze dressing. This study enrolled 104
subjects and showed a decreased mean duration of time to healing when a honey dressing was
used (MD, −7.80; 95% CI, −8.78 to −6.63). In addition, further low-quality evidence (downgraded for
risk of bias, imprecision, and indirectness) from 1 RCT  enrolling 100 subjects also showed a
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decreased mean duration of time to healing with honey (wet) compared with (dry) potato peel
dressings (MD, −5.80; 95% CI, −6.68 to −4.92).

We did not identify any evidence to address the important outcome of pain and the less important
outcomes of need for advanced medical care, patient satisfaction, and rates of fasciotomy.

Treatment Recommendations

No recommendation; there is insufficient evidence to show any benefits of wet compared with dry
dressings applied to thermal burns in the prehospital setting.

Values, Preferences, and Task Force Insights

Studies included in this review evaluated out-of-hospital use of dressings and assumed that cooling
had taken place before a dressing was applied. Public comment was made about the use of plastic
wrap for burns. Plastic wrap (a dry dressing) was included in the search strategy, but no
comparative studies to a wet dressing were identified.

Knowledge Gaps

Further research is needed on the use of burn dressings in the prehospital setting. Specifically, it is
unknown what type of dressing is optimal for use by first aid providers.

Dental Avulsion (FA 794)
Among adults and children with an avulsed permanent tooth (P), does storage of the tooth in any
solution prior to replantation (I), compared with storage in whole milk or the patient’s saliva (C),
change success of reimplantation, tooth survival or viability, infection rate, pain, malfunction (eating,
speech), color of the tooth (O)?

Introduction

Immediate reimplantation of an avulsed tooth is thought by the dental community to result in the
greatest chance of tooth survival. The First Aid Task Force believes that, in reality, few first aid
providers have the skills or willingness to attempt this painful procedure, especially without
protection from exposure to blood or possible sharp bone spicules. Therefore, if an avulsed tooth is
not immediately reimplanted, the priority is to quickly transfer the patient and the avulsed tooth to a
healthcare professional capable of reimplanting the tooth. Placing the avulsed tooth in a temporary
storage solution such as milk or saliva has been reported to extend the viability of the tooth before
reimplantation. This PICO question evaluates the effectiveness of alternative solutions to whole milk
or saliva.

Consensus on Science

We did not identify any evidence to address the important outcomes of infection rate, pain,
malfunction, and cosmetic outcome.

Egg White (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 2 randomized studies  with 10 extracted teeth in each
study, showing benefit in 1 study  (MD, 91.80; 95% CI, 90.53–93.07 for cell viability after 1 hour of
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immersion; MD, 90.00; 95% CI, 87.87–92.13 for cell viability after 2 hours of immersion) and not
showing any benefit in the other study  (MD, −4.03; 95% CI, −10.39 to 2.33 for cell viability after 1
hour of immersion; MD, 15.74; 95% CI, −9.76 to 41.24 after 3 hours of immersion).

Ricetral (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 randomized study  with 20 extracted teeth, showing
benefit (MD, 44.3; 95% CI, 12.82–75.78) for cell viability after 45 minutes of immersion.

Coconut Water (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 randomized study  with 30 extracted teeth, showing
benefit (MD, 339.4; 95% CI, 331.65–347.15) for cell viability after 45 minutes of immersion.

Lactobacillus reuteri Solution (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 observational study  with 12 extracted teeth, but the
MD for cell viability was not estimable (median difference 116 000).

Saliva and Thereafter Hank’s Balanced Salt Solution (I) Compared With Saliva and Thereafter Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 observational study  with 10 extracted teeth. The study
found a lower MD for cell viability (MD 1% lower) after 30 minutes and a higher MD (MD, 2.4%
higher) after 60 minutes, but the CI was not estimable.

Saliva (I) Compared With Saliva and Thereafter Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 observational study  with 10 extracted teeth. The study
found a lower MD for cell viability (MD, 8.4% lower after 30 minutes, 2% lower after 60 minutes), but
the CI was not estimable.

Eagle’s Medium (aMEM) (I) Compared With Saliva and Thereafter Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 observational study  with 10 extracted teeth. The study
found a higher MD for cell viability (MD, 5% higher after 30 minutes, 12.5% higher after 60 minutes),
but the CI was not estimable.

EGCG (Epigallocatechin-3-Gallate) (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 randomized study  with 20 extracted teeth, showing no
benefit (MD, 0.1; 95% CI, −0.09 to 0.28) for cell viability after 2 hours of immersion.

Tap Water (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 observational study,  but the MD for cell viability was
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not estimable (mean percentage of 45.17±12.03 SD for intervention group compared with the mean
percentage of 90.59±3.77 SD for control group).

Propolis 10% (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 randomized study  with 10 extracted teeth, showing
benefit for cell viability after 1 hour of immersion (MD, 14.73; 95% CI, 9.53–19.93), and for cell
viability after 3 hours of immersion (MD, 45.33; 95% CI, 21.73–68.93).

Propolis 50% (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 2 randomized studies  with 24 and 10 extracted teeth,
showing benefit for cell viability after 45 minutes of immersion (MD, 1 192 290; 95% CI, 720 274.12–
1 664 305.28), for cell viability after 1 hour of immersion (MD, 13.96; 95% CI, 4.9–23.02), and for
cell viability after 3 hours of immersion (MD, 29.36; 95% CI, 2.37–56.35).

Propolis 100% (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 randomized study  with 24 extracted teeth, showing
benefit for cell viability after 45 minutes of immersion (MD, 1 077 710; 95% CI, 266 920.68–1 888 
499.32).

Phosphate Buffered Saline (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 randomized study  with 10 extracted teeth, showing no
benefit for cell viability after 30 minutes of dry time followed by a 15-minute immersion (MD, 8.31;
95% CI, −0.09 to 16.71), but showing benefit for cell viability after both 60 minutes (MD, 8.76; 95%
CI, 4.03–13.49) and 90 minutes of dry time (MD, −5.17; 95% CI, −9.93 to −0.41) followed by a 15-
minute immersion.

Saline (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 1 randomized study with 24 extracted teeth  showing no
benefit for cell viability after 45 minutes of immersion (MD, −143 540; 95% CI, −210 604.01 to −76 
475.99). We identified very-low-quality evidence (downgraded for indirectness and imprecision) from
1 observational study  with 24 teeth in which benefit for cell viability was not shown after 2 hours
of immersion (MD, −161 000; 95% CI, −362 186.91 to 40 186.91). We identified very-low-quality
evidence (downgraded for indirectness and imprecision) from 2 other observational studies  in
which the MD for cell viability was not estimable (median difference 376 000; mean percentage of
77.8±2.92 SD for intervention group versus mean percentage of 90.59±3.77 SD for control group).

For the critical outcome of viability (periodontal healing), we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 observational study  with 25 avulsed teeth
showing no benefit (RR, 0.99; 95% CI, 0.48–2.04).
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For the critical outcome of success of reimplantation (replacement resorption and extraction due to
replacement resorption), we identified very-low-quality evidence (downgraded for risk of bias and
imprecision) from 1 observational study  with 25 avulsed teeth showing no benefit (RR, 1.07; 95%
CI, 0.33–3.46; and RR, 0.89; 95% CI, 0.09–8.50, respectively).

Hank’s Balanced Salt Solution (I) Compared With Milk (C)

For the critical outcome of viability, we identified very-low-quality evidence (downgraded for risk of
bias, indirectness, and imprecision) from 4 randomized studies  including 10 to 30 extracted
teeth, showing benefit for cell viability after 45 minutes of immersion (MD, 261.13; 95% CI, 249.7–
272.56),  for cell viability after 45 minutes of immersion (MD, 64.2; 95% CI, 32.59–95.81),  for
cell viability after 1 hour of immersion (MD, 93.4; 95% CI, 91.81–94.99),  for cell viability after 2
hours of immersion (MD, 89.8; 95% CI, 87.95–91.65),  and for cell viability after 3 hours of
immersion (MD, 25.59; 95% CI, 1.13–50.05).  We identified very-low-quality evidence
(downgraded for risk of bias, indirectness, and imprecision) from 3 studies  that did not
show benefit for cell viability after 45 minutes of immersion (MD, 22 090; 95% CI, −64 812.53 to 108 
992.53 ; MD, 0.85; 95% CI, −9.31 to 7.61 ; MD, 0.05; 95% CI, −0.16 to 0.25 ). We identified
very-low-quality evidence (downgraded for indirectness and imprecision) from 1 study, from which
the MD for cell viability was not estimable (mean percentage of 87.04±5.7 SD for intervention group
versus mean percentage of 90.59±3.77 SD for control group).

Another’s Saliva (I) Compared With Storage in the Patient’s Mouth (C)

For the critical outcome of viability (pulpal healing), we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 observational study  with 10 avulsed teeth,
showing no benefit (RR, 1; 95% CI, 0.08–11.93).

Saline (I) Compared With Saliva (C)

For the critical outcome of viability (pulpal and periodontal ligament healing), we identified very-low-
quality evidence (downgraded for risk of bias and imprecision) from 2 observational studies
with 24 and 66 avulsed teeth, showing no benefit (RR, 0.6; 95% CI, 0.18–1.97 for pulpal healing and
RR, 0.67; 95% CI, 0.21–2.15 for periodontal ligament healing).

Storage in Another Person’s Mouth (I) Compared With Storage in the Patient’s Mouth (C)

For the critical outcome of viability (periodontal ligament healing), we identified very-low-quality
evidence (downgraded for risk of bias and imprecision) from 1 observational study  with 18
avulsed teeth, showing no benefit (RR, 1; 95% CI, 0.27–3.96).

Dentosafe Box Compared With Milk

For the critical outcome of viability (periodontal healing), we identified very-low-quality evidence
(downgraded for risk of bias and imprecision) from 1 observational study  with 24 avulsed teeth
showing no benefit (RR, 1.33; 95% CI, 0.74–2.40).

For the critical outcome of success of replantation (replacement resorption and extraction due to
replacement resorption), we identified very-low-quality evidence (downgraded for risk of bias and
imprecision) from 1 observational study  with 24 avulsed teeth showing no benefit (RR, 0.40; 95%
CI, 0.06–2.87 and RR, 1.00; 95% CI, 0.11–9.44, respectively).
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Treatment Recommendations

We suggest the use of Hank’s Balanced Salt Solution, propolis, egg white, coconut water, or ricetral
in comparison with whole milk as a temporary storage solution for an avulsed tooth that cannot be
immediately reimplanted (weak recommendation, very-low-quality evidence). The solutions used
and the order of priority for tooth storage are listed in Table 4.

Table 4. Composition of Temporary Storage Solutions for Avulsed Tooth, in Order of
Preference*

Temporary
Storage
Solution

Composition

Hank’s
Balanced
Salt
Solution

Group of salts rich in bicarbonate ions: 0.14 g/L CaCl , 0.40 g/L KCl, 0.06 g/L KH PO , 0.10 g/L
MgCl -6H 0, 0.10 g/L MgSO -7H O, 8.00 g/L NaCl, 0.35 g/L NaHCO , 0.048 g/L Na HPO , 1.00 g/L
glucose, 0.01 g/L phenol red

Propolis Resinous mixture that honey bees collect from tree buds, sap flows, or other botanical sources

Egg white

Coconut
water

Clear liquid from young green coconuts

Ricetral Sodium chloride, sodium citrate, potassium chloride, extruded rice

Whole milk

Saline
Sodium chloride: 9.0 g/L NaCl; home-made saline: dissolving approximately half a teaspoon of table
salt into 240 mL of clean tap water

Phosphate-
buffered
saline

Water-based salt solution containing sodium phosphate, sodium chloride: 8.0 g/L NaCl, 0.2 g/L KCl,
1.44 g/L Na HPO , 0.24 g/L KH PO

Based on the evidence alone, it was not possible to decide which solution will result in the
longest tooth survival. The order of preference proposed in this table is based on the evidence
evaluated, availability, and feasibility.

We suggest the use of whole milk in comparison with saline as a temporary storage solution for an
avulsed tooth if none of the above solutions are available (weak recommendation, very-low-quality
evidence).

2 2 4

2 2 4 2 3 2 4

2 4 2 4

*
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There is insufficient evidence for or against temporary storage of an avulsed tooth in saliva
compared with alternative solutions.

Values, Preferences, and Task Force Insights

In making this recommendation, we recognize that survival of an avulsed tooth requires that it must
be reimplanted as soon as possible, but this procedure may not be possible in the first aid setting.
The use of a suitable temporary storage solution for an avulsed tooth should not delay efforts at
reimplantation, but it may aid in the survival of the tooth before reimplantation.

No treatment recommendation was formulated regarding the use of phosphate-buffered saline
(PBS) as a storage solution, as in the PBS study there was a dry time from 60 to 90 minutes, which
is not representative of a typical situation. However, this could be relevant for settings where it is not
possible to immediately store the tooth in a storage solution.

Knowledge Gaps

There is a lack of observational studies with avulsed teeth (instead of extracted teeth),
measuring tooth viability (not cell viability), and success of replantation.

In a future PICO question, reimplanting the tooth in the mouth (in dental socket) versus
storage in a temporary storage medium could be compared.

Is training in dental reimplantation for first aid providers feasible and effective?

Education
Education in first aid continues to be a topic with few scientific studies. In the 2010 review of
educational topics, no evidence was found to support or recommend any method of evaluating or
monitoring a first aid trainee’s educational progress or the specific frequency of retraining to retain
skills and knowledge.  The task force decided to investigate the basic question, “Is there
documented evidence of benefit in terms of patient outcomes as a result of first aid training?”

Many questions remain, and research is desperately needed, particularly in the realm of teaching
techniques for first aid and methods to evaluate the retention of skills.

First Aid Training (FA 773)
Among adults and children receiving first aid (P), does care from a trained first aid provider (I),
compared with care from an untrained person (C), change survival rates, recognition of acute injury
or illness, prevent further illness or injury (ie, harm), time to resolution of injury, the likelihood of
harm (eg, infection), time to resolution of symptoms (O)?

Introduction

In the ILCOR 2015 review process, first aid is defined as the helping behaviors and initial care
provided for an acute illness or injury. Training is, therefore, an essential core element of the
practice of first aid. The task force thought that it was important to verify the impact of both formal
and informal first aid training of individuals and communities.

Consensus on Science

10
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For the critical outcome of increased survival rates from trauma, we identified low-quality evidence
(downgraded for risk of bias) from 1 observational study  enrolling 1341 patients showing a
reduced mortality rate among patients initially managed by trained first aid providers of 9.8%
(32/325) compared with 15.6% (158/101) for patients without trained first aid support (OR, 0.59;
95% CI, 0.40–0.89).

For the important outcome of time to resolution of symptoms, we identified very-low-quality
evidence (downgraded for indirectness and imprecision) from 1 observational study  with 125
subjects with burns of less than 20% total body surface area showing benefit from first aid training,
with 88.5% of patients who received first aid treatment of cooling the burn with water requiring
hospitalization of less than 10 days, compared with only 67.2% who received no treatment requiring
less than 10 days’ hospitalization (RR, 0.35; 95% CI, 0.16–0.76).

For the important outcome of preventing further injury, we identified very-low-quality evidence
(downgraded for indirectness and imprecision) from 1 observational study  with 244 patients (121
precampaign, 123 postcampaign) with acute burn injury treated either before or after a burn first aid
treatment public education campaign, showing benefit with burn first aid treatment by reduction of
the percent of those burned requiring inpatient wound care or surgery from 64.2% (78/121)
precampaign compared with 35.6% (44/123) postcampaign (OR, 0.307; 95% CI, 0.18–0.52).

Furthermore, we identified very-low-quality evidence (downgraded for risk of bias and imprecision)
from 1 observational study  with 39 subjects without formal/advanced medical training who
performed reduction of shoulder dislocations in a wilderness environment. This study found no
statistically significant difference in the rate of successful reduction by laypersons without first aid
training (17/24, 70.8%) compared with the successful reduction rate when individuals with either
wilderness first aid or first responder training were present or performed the reduction (11/15, 73%;
OR, 0.88; 95% CI, 0.21–3.74).

For the critical outcome of recognition of acute injury or illness, and the important outcome of the
likelihood of harm, there were no studies identified.

Treatment Recommendations

We suggest that education and training in first aid is undertaken to improve morbidity and mortality
from injury and illness (weak recommendation, low-quality evidence).

Values, Preferences, and Task Force Insights

Positive outcomes were identified in both public health campaigns for specific injuries and course-
based training for general trauma. Although no other formal PICO questions related to first aid
education were evaluated, the review of stroke assessment systems (above) incidentally discovered
that training of lay providers in a stroke assessment system led to improved ability to identify the
signs of a stroke when assessed immediately after training (94.4% in those trained versus 76.4% in
untrained lay providers), and that 96.9% of the trained lay providers were able to identify signs of
stroke when assessed 3 months after training.  This study supports the recommendation in this
review, and specifically shows that public health campaigns aimed at first aid for specific illnesses
and injuries, as well as course-based first aid training, can positively impact outcomes of morbidity
and mortality.
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Knowledge Gaps

Individual domains of first aid (eg, recognizing an emergency, calling for additional help, specific
skills such as direct pressure) have not been studied as to what contributes to a victim’s health
outcomes. Future reviews comparing first aid education modalities and context of first aid settings
may contribute to developing training guidelines. Additionally, the period of time between a first aid
provider’s initial training and refreshing those first aid skills to maintain competency needs to be
identified. Along with patient outcomes, public health outcomes and cost-analysis of training versus
no training may help prioritize resources. These questions and opportunities for research can also
be valuable as new modalities emerge for learning (eg, social media or just-in-time).

* Topics not previously reviewed.

* Topics not previously reviewed.

† Topics derived from existing questions.
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Appendix

CoSTR Part 9: PICO Appendix

Part Task
Force

PICO
ID Short Title PICO Question Evidence

Reviewers

Part
9

First
Aid

FA
500

Second Dose
of Epinephrine
for
Anaphylaxis

Among adults and children experiencing severe
anaphylaxis requiring the use of epinephrine (P),
does administration of a second dose of
epinephrine (I), compared with administration of
only 1 dose (C), change resolution of symptoms,
adverse effects, complications (O)?

Athanasios
Chalkias,
Barbara
Caracci,

Emmy De
Buck

Writing
Group
Member

Employment Research
Grant

Other
Research
Support

Speakers’
Bureau/Honoraria

Expert
Witness

Ownership
Interest

Janel M.
Swain

Emergency
Health

Services
None None None None None

Hyuk Jun
Yang

Gachon
University

None None None None None

Consultant

Jeff A.
Woodin

Tualatin
Valley Fire &

Rescue
None None None None None

This table represents the relationships of writing group members that may be perceived as actual
or reasonably perceived conflicts of interest as reported on the Disclosure Questionnaire, which
all members of the writing group are required to complete and submit. A relationship is
considered to be “significant” if (a) the person receives $10 000 or more during any 12-month
period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the
voting stock or share of the entity, or owns $10 000 or more of the fair market value of the entity. A
relationship is considered to be “modest” if it is less than “significant” under the preceding
definition.

Modest.

Significant.

*

†
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Part Task
Force

PICO
ID Short Title PICO Question Evidence

Reviewers

Part
9

First
Aid

FA
503

Straightening
of an
Angulated
Fracture

Among adults and children who receive first aid
for an angulated long bone fracture (P), does
realignment of the fracture prior to splinting (I),
compared with splinting as found (C), change
neurologic injury, vascular injury, splinting, pain,
time to medical transportation (O)?

Ryan
Fringer,

Catherine
Patocka

Part
9

First
Aid

FA
517

Recovery
Position

Among adults who are breathing and
unresponsive outside of a hospital (P), does
positioning in a lateral, side-lying, recovery
position (I), compared with supine position (C),
change overall mortality, need for airway
management, the incidence of aspiration, the
likelihood of cervical spinal injury, complications,
incidence of cardiac arrest (O)?

Janel Swain,
S Seitz

Part
9

First
Aid

FA
519

Oxygen
Administration
for First Aid

Among adults and children who exhibit
symptoms or signs of shortness of breath,
difficulty breathing, or hypoxemia outside of a
hospital (P), does administration of
supplementary oxygen (I), compared with no
administration of oxygen (C), change survival
with favorable neurologic/functional outcome at
discharge, 30 days, 60 days, 180 days, and/or 1
year; survival only at discharge, 30 days, 60
days, 180 days, and/or 1 year; shortness of
breath; time to resolution of symptoms; or
therapeutic endpoints (eg, oxygenation and
ventilation) (O)?

Michael
Nemeth,

Chih-Hung
Wang

Part
9

First
Aid

FA
520

Optimal
Position for
Shock

Among adults and children who receive first aid
for shock (P), does positioning of the patient (I),
compared with not positioning the patient (C),
change overall mortality, complications, incidence
of cardiac arrest, vital signs, hospital length of
stay (O)?

Anthony
Handley,

Luis Lojero-
Wheatley,

Justin
DeVoge

Part
9

First
Aid

FA
525

First Aid
Treatment for
an Open
Chest Wound

Among adults and children who are being treated
for an open chest wound outside of a hospital
(P), does occlusive bandage application or
occlusive device (I), compared with a
nonocclusive dressing (C), change or improve
survival, respiratory arrest, oxygen saturation,
vital signs, the rate of cardiac and respiratory
arrests, improve therapeutic endpoints
(oxygenation and ventilation) (O)?

Wei-tien
Chang, Kyee

Han
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Part Task
Force

PICO
ID Short Title PICO Question Evidence

Reviewers

Part
9

First
Aid

FA
530

Control of
Bleeding

Among adults and children with bleeding (P),
does application of localized cold therapy,
elevation of extremity, and/or application of
pressure over proximal pressure points (I),
compared with direct pressure alone (C), change
overall mortality, hemostasis, major bleeding,
complications, hospital length of stay (O)?

Richard
Bradley, Jae-

Hyug Woo

Part
9

First
Aid

FA
534

Bronchodilator
Use for
Asthma with
Difficulty
Breathing

Among adults and children in the prehospital
setting who have asthma and are experiencing
difficulty in breathing (P), does bronchodilator
administration (I), compared with no
bronchodilator administration (C), change time to
resolution of symptoms, time to resumption of
usual activity, complications, harm to patient,
therapeutic endpoints (eg, oxygenation and
ventilation), need for advanced medical care (O)?

Andrew
MacPherson,

Nathan
Charlton, Ian

Blanchard

Part
9

First
Aid

FA
540

Eye Chemical
Injury:
Irrigation

Among adults and children who have a chemical
or other unknown substance enter the
conjunctival sac (P), does irrigation with isotonic
saline, balanced salt solution, or other
commercial eye irrigation solutions (I), compared
with irrigation with water (C), change tissue
healing, functional recovery, pain, complications,
time to resumption of usual activity, restoration to
the preexposure condition, time to resolution of
symptoms (O)?

Ralph
Shenefelt, L.

Kristian
Arnold, Janel

Swain

Part
9

First
Aid

FA
584

Exertional
Dehydration
and Oral
Rehydration

Among adults and children with exertion-related
dehydration (P), does drinking oral carbohydrate-
electrolyte (CE) liquids (I), compared with
drinking water (C), change volume/hydration
status, vital signs, development of hyperthermia,
development of hyponatremia, need for
advanced medical care, blood glucose, patient
satisfaction (O)?

Rita
Herrington,
Amy Kule,

Jestin
Carlson

Part
9

First
Aid

FA
586

Aspirin for
Chest Pain
(Early vs.
Late)

Among adults who are experiencing chest pain
outside of a hospital (P), does early
administration of aspirin (I), compared with later
administration of aspirin (C), change
cardiovascular mortality, complications, incidence
of cardiac arrest, cardiac functional outcome,
infarct size, hospital length of stay, chest pain
resolution (O)?

Janel Swain,
Thomas
Evans
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PICO
ID Short Title PICO Question Evidence

Reviewers

Part
9

First
Aid

FA
768

Use of a
Tourniquet

Among adults and children with severe external
limb bleeding (P), does the application of a
tourniquet (I), compared with not applying a
tourniquet (C), change hemostasis, overall
mortality, vital signs, functional limb recovery,
complications, blood loss, incidence of cardiac
arrest (O)?

Jan Jensen,
Michael
Reilly

Part
9

First
Aid

FA
769

Hemostatic
Dressings

In patients with severe external bleeding (P),
does the application of topical hemostatic
dressings plus standard first aid (I), compared
with standard first aid alone (C), change overall
mortality, vital signs, hemostasis, complications,
blood loss, major bleeding, incidence of cardiac
arrest (O)?

Jan Jensen,
Richard
Bradley

Part
9

First
Aid

FA
770

Cooling of
Burns

Among adults and children with thermal injuries
(P), does active cooling of burns (I), compared
with passive cooling (C), change pain,
complications, wound healing, need for advanced
medical care, patient satisfaction, rates of
fasciotomy, depth or breadth of burn (O)?

Natalie
Hood,
Nathan
Charlton

Part
9

First
Aid

FA
771

Wet
Compared
With Dry Burn
Dressings

Among adults and children with thermal injuries
(P), does the use of a wet dressing (I), compared
with dry dressing (C), change complications,
pain, tissue healing, need for advanced medical
care, patient satisfaction, rates of fasciotomy
(O)?

Emmy De
Buck, Ian
Blanchard

Part
9

First
Aid

FA
772

Cervical
Spinal Motion
Restriction

Among adults and children with suspected blunt
traumatic cervical spinal injury (P), does cervical
spinal motion restriction (I), compared with no
cervical spinal motion restriction (C), change
neurologic injury, complications, overall mortality,
pain, patient comfort, movement of the spine,
hospital length of stay (O)?

Tessa
Dieltjens,

Jeff Woodin

Part
9

First
Aid

FA
773

First Aid
Training

Among adults and children receiving first aid (P),
does care from a trained first aid provider (I),
compared with care from an untrained person
(C), change increase survival rates, recognition
of acute injury or illness, prevent further illness or
injury (ie, harm), time to resolution of injury, the
likelihood of harm (eg, infection), time to
resolution of symptoms (O)?

Jeffrey
Pellegrino,

Danita
Koehler
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Reviewers

Part
9

First
Aid

FA
794

Dental
Avulsion

Among adults and children with an avulsed
permanent tooth (P), does storage of the tooth in
any solution prior to replantation (I), compared
with storage in whole milk or the patient’s saliva
(C), change success of reimplantation, tooth
survival or viability, infection rate, pain,
malfunction (eating, speech), color of the tooth
(O)?

Nele
Pauwels,

Bryan Kitch

Part
9

First
Aid

FA
795

Hypoglycemia
Treatment

Among adults and children with symptomatic
hypoglycemia (P), does administration of dietary
forms of sugar (I), compared with standard dose
(15–20 g) of glucose tablets (C), change time to
resolution of symptoms, risk of complications (eg,
aspiration), blood glucose, hypoglycemia,
hospital length of stay (O)?

Jestin
Carlson,
Susanne

Schunder-
Tatzber

Part
9

First
Aid

FA
799

Concussion

Among adults and children with suspected head
injury without loss of consciousness (P), does
use of a simple concussion scoring system (I),
compared with standard first aid assessment
without a scoring system (C), change time to
recognition of the deteriorating patient, the
likelihood of a poor neurologic outcome, survival
to 30 days with good neurologic outcome, need
for advanced medical care, time to medical
transportation, or likelihood of differentiating
between minor head contusion and more serious
concussion (O)?

Richard
Rusk,

Christina
Gruber

Part
9

First
Aid

FA
801

Stroke
Recognition

Among adults with suspected acute stroke (P),
does the use of a rapid stroke scoring system or
scale (I), compared with standard first aid
assessment (C), change time to treatment (eg,
door to drug), recognition of acute injury or
illness, discharge with favorable neurologic
status, survival with favorable neurologic
outcome, or increased public/layperson
recognition of stroke signs (O)?

Pascal
Cassan,
Jeffrey

Ferguson,
Daniel
Meyran
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PICO
ID Short Title PICO Question Evidence

Reviewers

Part
9

First
Aid

FA
871

Aspirin for
Chest Pain:
Administration

Among adults experiencing chest pain due to
suspected MI (P), does administration of aspirin
(I), compared with no administration of aspirin
(C), change cardiovascular mortality,
complications, adverse effects, incidence of
cardiac arrest, cardiac functional outcome, infarct
size, hospital length of stay (O)?

Thomas
Evans, Janel

Swain

Footnotes
The American Heart Association requests that this document be cited as follows: Singletary EM,
Zideman DA, De Buck EDJ, Chang WT, Jensen JL, Swain JM, Woodin JA, Blanchard IE, Herrington
RA, Pellegrino JL, Hood NA, Lojero-Wheatley LF, Markenson DS, Yang HJ; on behalf of the First
Aid Chapter Collaborators. Part 9: first aid: 2015 International Consensus on First Aid Science With
Treatment Recommendations. Circulation. 2015;132(suppl 1):S269–S311.

*Co-chairs and equal first co-authors.

This article has been co-published in Resuscitation. Published by Elsevier Ireland Ltd. All rights
reserved.
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