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ABSTRACT

Airway management is a cornerstone of emergency medical care. This project aimed to create evi-
dence-based guidelines based on the systematic review recently conducted by the Agency for
Healthcare Research and Quality (AHRQ). A technical expert panel was assembled to review the
evidence using the Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) methodology. The panel made specific recommendations on the different PICO (popula-
tion, intervention, comparison, outcome) questions reviewed in the AHRQ review and created
good practice statements that summarize and operationalize these recommendations. The recom-
mendations address the use of ventilation with bag-valve mask ventilation alone vs. supraglottic
airways vs. endotracheal intubation for adults and children with cardiac arrest, medical emergen-
cies, and trauma. Additional recommendations address the use of video laryngoscopy and
drug-assisted airway management. These recommendations, and the associated good practice
statements, offer EMS agencies and clinicians an opportunity to review the available evidence and
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incorporate it into their airway management strategies.

Introduction

One of the first reported US civilian field endotracheal intu-
bations was performed in the early 1970s by John Moon, a
paramedic with Freedom House Ambulance in Pittsburgh
(1). Since then, airway management has expanded greatly to
become foundational in prehospital emergency medical care.
While there is little debate regarding the importance of pre-
hospital airway management, there is less clarity surround-
ing the optimal approach to maximize patient outcomes and
mitigate risk of harm. Many important questions remain
about the most effective approaches to prehospital airway
management in different patient populations and settings.
To help address the knowledge gaps in best practices for
prehospital airway management, the National Highway
Traffic Safety Administration (NHTSA) funded the Agency
for Healthcare Research and Quality (AHRQ) to perform a
systematic review of the available literature comparing

approaches to prehospital airway management using struc-
tured PICO (population, intervention, comparison, outcome)
questions (2). To build on this systematic review, NHTSA
separately funded the present work of developing a set of evi-
dence-based guidelines (EBG) and recommendations through
a rigorous evidence evaluation strategy (3, 4). The final goal
of this work is to generate evidence-based recommendations
for airway management in the prehospital setting with good
practice statements to facilitate the dissemination and imple-
mentation of guideline recommendations.

Methods

A technical expert panel composed of individuals with broad
expertise in emergency and EMS medicine, education,
research methods, and evidence evaluation was assembled
(Table 1). The panel leveraged the established Grading of
Recommendations Assessment, Development, and
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Table 1. Members of the technical expert panel.

Name Affiliation

Expertise

Michael Arinder
Scott Bolleter

Nichole Bosson
Darren Braude

Lorin R. Browne
Remle Crowe ESO
Joelle Donofrio

Toni Gross National Association of EMS Physicians
Jeff Jarvis* NEMSQA

Eddy Lang** National Association of EMS Physicians
Mike Levy National Association of EMS Physicians
George Lindbeck National Association of State EMS Officials
John Lyng National Association of EMS Physicians

Lauren Maloney
Connie Mattera

Nick Nudell The Paramedic Foundation
Ashish R. Panchal** National Registry of EMTs
Matt Sholl* National Association of State EMS Officials

Cheng-Teng “Bill” Wang National EMS Quality Alliance

American Ambulance Association

Centre for Emergency Health Sciences
National Association of EMS Physicians
National Association of EMS Physicians
National Association of EMS Physicians

National Association of EMS Physicians

National Association of EMS Physicians
National Association of EMS Educators

Paramedic, educator

Paramedic, educator, researcher

EM and EMS physician

EM and EMS physician

Pediatric EM and EMS physician

Researcher, methodologist

EM, pediatric, and EMS physician

EM, pediatric, and EMS physician

EM and EMS physician

EM and EMS physician, researcher, methodologist
EM and EMS physician

EM and EMS physician

EM and EMS physician

EM and EMS physician

EMS educator

Paramedic

EM and EMS physician, researcher, methodologist
EM and EMS physician

EM and EMS physician

*Co-principal investigator.
**Project methodologist.

Table 2. Recommendations for airway management during out of hospital cardiac arrest.

Certainty of

Recommendation Strength evidence
Adult We suggest that either BVM alone or SGA may be used in airway management for adults with Conditional recommendation Very low
OHCA.
We suggest that either ventilation with BYM alone or ETI may be used in airway management Conditional recommendation Low
for adults with OHCA.
1. We suggest in favor of SGA over ETI in airway management for adults in OHCA in systems Conditional recommendation Low-moderate
without demonstrated high ETI proficiency.
2. We suggest either SGA or ETI may be used in airway management for adults in OHCA in
systems with demonstrated high ETI proficiency.
Pediatric We suggest that either BVM or SGA may be used in airway management for pediatric patients Conditional recommendation Very low
with OHCA.
We suggest in favor of ventilation with BVM alone over ETI in airway management for pediatric Conditional recommendation Low
patients with OHCA.
We suggest in favor of SGA over ETI in airway management for pediatric patients with OHCA. Conditional recommendation Very low

Evaluation (GRADE) methodology with rigorous recommen-
dation development techniques to review the findings of the
AHRQ systematic review and generate evidence-based
guidelines for airway management in the prehospital setting
(4). The detailed methodology, including the summary of
findings tables and evidence-to-decision tables, is presented
in the companion methods paper (5).

Recommendations and Good Practice Statements

The AHRQ systematic review considered three general
domains: indication for airway management, patient age,
and device type. The panel generated practice recommenda-
tions for each combination of these domains based on the
PICO questions and evidence from the AHRQ review. These
recommendations were consistent with the GRADE method-
ology and the process met the seven criteria discussed by
the GRADE working group (6).

To aid with implementation into practice, recognizing
that these recommendations often work together when mak-
ing patient care decisions, the panel summarized and opera-
tionalized the recommendations for each indication and age
group with good practice statements (7) (Appendix A).
These good practice statements are written from the

perspective of the clinicians, who often only have the
patient’s age (adult or pediatric) and condition to make
decisions on airway and ventilatory management choices
[(bag-valve-mask (BVM), supraglottic airway (SGA), or
endotracheal intubation (ETI)]. The good practice state-
ments leverage each developed recommendation, anchored
in the evidence, to describe the best prehospital airway man-
agement approach for each age group and condition. This
document focuses on the good practice statements developed
in conjunction with the evidence-based recommendations.
In this evidence-based guideline, the panel provides 22 rec-
ommendations derived from the AHRQ-reviewed literature
using a robust and transparent methodology (Tables 2-5).

Out-of-Hospital Cardiac Arrest

Recommendation 1: We suggest that either ventilation with
BVM alone or SGA may be used in airway management for
adults with out-of-hospital cardiac arrest (OHCA) (condi-
tional recommendation/very low certainty of evidence)

There is inadequate evidence to support the superiority
of either BVM ventilation alone or SGA for airway manage-
ment in adults with OHCA. Data from three randomized
controlled trials (RCT) showed equivalence in survival, and



Table 3. Recommendations for airway management of patients with traumatic injuries.
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Certainty of

Recommendation Strength evidence
Adult We suggest that either BVM alone or SGA may be used in airway management for adults with Conditional recommendation Very low
trauma.
We suggest that either ventilation with BVM alone or ETI may be used in airway management Conditional recommendation Low
for adults with trauma.
We suggest that either SGA or ETl may be used in airway management for adults with trauma. Conditional recommendation Very low
Pediatric We found insufficient evidence to make a recommendation on the use of BYM alone compared No recommendation
with SGA for pediatric patients with trauma.
We suggest that either ventilation with BVM alone or ETI may be used in airway management Conditional recommendation Low
of pediatric patients with trauma.
We suggest in favor of SGA over ETI in airway management for pediatric patients with trauma. Conditional recommendation Very low

Table 4. Recommendations for airway management of patients with medical emergencies.

Certainty of

Recommendation Strength evidence
Adult We found insufficient evidence to make a recommendation on the use of BVM alone compared No recommendation
with SGA for adults with medical emergencies.
We found insufficient evidence to make a recommendation on the use of BVM alone compared No recommendation
with ETI for adults with medical emergencies.
We suggest that either SGA or ETI may be used in airway management for adults with medical Conditional recommendation Very low
emergencies.
Pediatric We found insufficient evidence to make a recommendation on the use of BVM alone compared No recommendation
with SGA for pediatric patients with medical emergencies.
We found insufficient evidence to make a recommendation on the use of BVM alone compared No recommendation
with ETI for pediatric patients with medical emergencies.
We suggest that either SGA or ETI may be used in airway management for pediatric patients Conditional recommendation Very low

with medical emergencies.

Table 5. Recommendations for airway management of patients using technique modifiers.

Certainty of

Recommendation Strength evidence
In patients requiring medication-assisted airway management, we suggest rapid sequence induction over Conditional recommendation Very low
no-medication approaches to facilitate airway placement under specific conditions, but only in well-
resourced and high-functioning settings.
In patients requiring medication-assisted airway management, we suggest rapid sequence induction over Conditional recommendation Very low

sedation without paralysis approaches.

In patients requiring intubation, we chose not to make a recommendation concerning intubation with

No recommendation

sedation only compared with the use of no medications due to the particularly uncertain nature of the

supporting evidence.

multiple observational studies showed no difference in rates
of return of spontaneous circulation (ROSC) (8-23).
Contrary to this, the PART trial, an RCT of SGA vs. ETI,
had an as-treated subgroup analysis of BVM ventilation vs.
SGA that showed improved neurologic function with BVM
ventilation (10). This subgroup analysis was limited by base-
line differences and indication bias, limiting the ability to
generalize the results. As a result, the panel recommends
using either BVM ventilation alone or SGA. The panel did,
however, recognize that effective BVM ventilations often
require more clinicians than effective ventilations with SGA.
As a result, resource availability may appropriately influence
the decision to use an SGA over BVM ventilation alone.

Recommendation 2: We suggest that either ventilation
with BVM alone or SGA may be used in airway manage-
ment for pediatric patients with OHCA (conditional rec-
ommendation/very low certainty of evidence)

There was no convincing evidence for the superiority of
either BVM ventilation alone or SGA in pediatric patients
with OHCA. The AHRQ systematic review identified two
observational studies that reported the outcome of survival

with one also reporting on the effect on ROSC and neuro-
logically intact survival (24, 25). No difference was noted for
survival or ROSC, but improved neurological function was
noted with BVM ventilation (25). However, due to the
observational nature of this study, there was a concern for
indication bias since patients who achieve ROSC quickly
may not have the opportunity for an advanced airway, thus
tavoring BVM ventilation. Additionally, using an SGA as a
rescue device after a failed airway may have favored BVM
ventilation. Therefore, the panel could not draw conclusions
based on this evidence but did, however, recognize that
effective BVM ventilations often require more clinicians
than effective ventilations with SGA. As a result, resource
availability may appropriately influence the decision to use
an SGA over BVM ventilation.

Recommendation 3: We suggest that either ventilation
with BVM alone or ETI may be used in airway manage-
ment for adults with OHCA (conditional recommenda-
tion/low certainty of evidence)

There was no clear evidence favoring ventilation with
either BVM alone or ETI in adult OHCA. One RCT of
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prehospital arrests directly compared BVM ventilation with
ETI in a non-inferiority study and failed to show superiority
(or non-inferiority) of either strategy in ROSC, survival at
28 days, or neurologically intact survival (26). A sub-group
analysis of the PART trial analyzed patients treated with
only BVM ventilation compared to ETT or SGA and found
improved functional survival with BVM ventilation, but was
limited by indication bias (27). Other studies were mixed,
with some showing no difference in survival and others,
with a strong concern for indication bias, showing improved
survival with BVM ventilation (10, 11, 13-15, 17-22, 28-
30). Because of the lack of direct evidence and concerns for
indication bias, the panel believes that either ventilation
with BVM alone or ETI might be appropriate airway man-
agement depending on the arrest circumstances and EMS
system resources.

Recommendation 4: We suggest in favor of ventilation
with BVM alone over ETI in airway management for
pediatric patients with OHCA (conditional recommenda-
tion/low certainty of evidence).

An RCT comparing BVM ventilation alone to ETI use
for pediatric airway management in various indications
demonstrated no clear evidence for improved survival,
neurological function, or ROSC for either technique in any
subgroup (31). In contrast, registry-based observational stud-
ies demonstrated improved survival and neurological func-
tion with BVM ventilation over ETI (24, 25). As with other
comparisons, these observational data are limited by indica-
tion bias, making it difficult to form conclusions from these
results.

The panel favored ventilation with BVM alone over ETI
for several reasons. First, the panel recognized that a limita-
tion in the evidence is that pediatric patients were treated as
one group, regardless of age, when considering airway man-
agement approaches. The differences in airway anatomy by
age in pediatric patients are dramatic and likely affect pro-
cedural success. The panel was also influenced by evidence
of lower ETT success rates in pediatric patients and the asso-
ciation between failed intubation and adverse outcomes (32,
33). Given these factors, if ventilation with BVM works well,
there may be no need to progress to ETI, where risks may
be more significant for the patient.

The panel also recognized that having access to laryngo-
scopes, even if not used for primary intubation of pediatric
patients, may be necessary for other indications, such as for-
eign body removal.

Ultimately, EMS agencies and medical directors consider-
ing ETI in pediatric patient care guidelines should carefully
consider their ability to provide robust training and quality
assurance programs and adequate patient contacts to pro-
vide the opportunity for optimum success.

Recommendation 5A: We suggest in favor of SGA over
ETI in airway management for adults in OHCA in systems
without demonstrated high ETI proficiency. (Conditional
recommendation/low-moderate certainty of evidence)

Recommendation 5B: We suggest either SGA or ETI
may be used in airway management for adults in OHCA
in systems with demonstrated high ETI proficiency.

(Conditional recommendation/low-moderate certainty of
evidence)

Three RCT's included in the AHRQ systematic review dir-
ectly compare survival from OHCA between SGA and ETI
(10, 34, 35). Each compared ETI to a different type of SGA
(Combitube, King-LT, and i-Gel, respectively) and had con-
trasting results. Rabitsch and Benger found no difference in
survival, while Wang found a slight survival advantage with
SGA. The pooled results of these trials showed no difference.
Low ETT success rates limited each trial, and there is evidence
that additional intubation attempts in OHCA are associated
with worse survival (32). Pooled RCT results showed no dif-
ference in survival between SGA and ETI with moderate cer-
tainty of evidence. Four observational trials with similar
findings support these pooled results (13, 17, 19, 20).

When making these recommendations, the panel recognized
that though the evidence above shows equivalence, the ease of
use of SGA devices and chest compression interruptions often
seen with ETT justify the conditional recommendation in agen-
cies without demonstrated high ETI proficiency.

Recommendation 6: We suggest in favor of SGA over
ETI in airway management for pediatric patients with
OHCA (conditional recommendation/very low certainty of
evidence).

There was no patient-oriented evidence favoring SGA or
ETI for pediatric patients with OHCA. A pooled analysis of
three observational trials showed no difference in ROSC,
neurological outcome, and survival rates between SGA and
ETI (24, 25, 36). However, there was evidence from two
observational studies that demonstrated greater first-pass
success with SGA vs. ETI (24, 32). No RCTs compared first-
pass success rates between SGA and ETI in pediatric
patients.

Following the evaluation and discussion of this evidence,
the panel favored SGA over ETI for pediatric OHCA for
several reasons. First, since data per age subgroups are
unavailable, the pooled analyses evaluated here may miss the
challenges, and potentially the clinical effects, associated
with ETI in younger children. Additionally, the panel
tavored SGA over ETI due to the higher first-pass success
rates and the lower potential training burden of SGA. The
panel believes this approach may improve airway manage-
ment success and lower complications by placing these con-
cepts in the context of the low frequency of prehospital
pediatric airway management.

Trauma

Recommendation 7: We suggest that either ventilation
with BVM alone or SGA may be used in airway manage-
ment for adults with trauma (conditional recommenda-
tion/very low certainty of evidence)

The panel found limited evidence concerning ventilation
with BVM alone vs. SGA in adult patients with trauma. A
single retrospective study conducted in a combat setting was
included in the AHRQ review that compared SGA to BVM
ventilation alone and found no difference in mortality
between the two groups (37). While some benefits were



found in patients with SGA management, there were several
important differences between the groups, including less
severe injuries in the SGA group and indication bias, that
may limit the ability to generalize these findings. Ultimately,
the panel believed the data did not favor one modality over
the other. The panel further recognized that using an SGA
in a patient who is not unconscious and has an intact gag
reflex likely requires medication-assisted placement, which
adds complexity and risk. Therefore, the panel concluded
that the decision of SGA or effective BVM ventilation
should be driven by the goal of optimizing oxygenation and
ventilation, and avoiding hypoxia, hypotension, and
hyperventilation.

Recommendation 8: We make no recommendation con-
cerning ventilation with BVM alone vs. SGA for pediatric
patients with trauma based on a lack of evidence to review.

No studies were available to inform the decision to use
BVM ventilation alone vs. SGA in pediatric patients with
trauma. As such, the panel considered the current evidence
for adult patients discussed above and the evidence for using
BVM ventilation vs. SGA in pediatric patients suffering
from OHCA. In pediatric patients with OHCA, limited data
did not favor one modality (24, 25). Given the indirectness
of these data and the lack of published evidence comparing
SGA to BVM in the pediatric population, the panel could
not recommend airway management with an SGA vs. venti-
lation with BVM alone in pediatric patients with trauma.

Recommendation 9: We suggest that either ventilation
with BVM alone or ETI may be used in airway manage-
ment for adults with trauma (conditional recommenda-
tion/low certainty of evidence)

One randomized trial and two observational cohort stud-
ies were available to inform the panel on ventilation with
BVM wvs. ETI in adults suffering trauma. Bernard random-
ized 312 EMS patients with severe traumatic brain injury
(TBI) to rapid sequence intubation (RSI) or BVM ventila-
tion and found better neurological function at 6 months
with ETI but no difference in survival to discharge (38). In
contrast, two observational studies looked at ETI without
RSI vs. BVM ventilation and found higher mortality among
patients intubated by paramedics in the field; however, there
was significant concern for indication bias in both studies
(39, 40). Intubation, with or without RSI, carries potential
risks, including peri-intubation hypoxia and hypotension,
which are detrimental to patients with TBI (41, 42). Further,
ETI in patients with intact gag reflexes typically require
medications to facilitate intubation, which adds additional
complexity and risk (43, 44). Given the potential for harm
and lack of survival benefit from ETI, the panel concluded
that the optimal airway management modality of BVM ven-
tilation alone vs. ETI should be determined by the individual
patient circumstances, recognizing that the goal is optimiz-
ing oxygenation and ventilation while avoiding hypoxia,
hypotension, and hyperventilation.

Recommendation 10: We suggest that either ventilation
with BVM alone or ETI may be used in airway manage-
ment for pediatric patients with trauma (conditional rec-
ommendation/very low certainty of evidence)

PREHOSPITAL EMERGENCY CARE . 5

A single retrospective registry study evaluated ventilation
with BVM alone vs. ETI in pediatric patients with severe
head injuries and found no difference in mortality between
the two groups (45). The study was limited by a relatively
small sample size from a voluntary registry with significant
imbalances between the two groups, including older age
among patients with ETI. Further, intubation success is lower
in pediatric patients than in adults (33). Clinician inexperi-
ence, in concert with anatomical differences in younger chil-
dren, presents more challenging intubation, whereas children
10years or older approximate adult anatomy (31, 46).
Gausche-Hill conducted a randomized trial of BVM ventila-
tion vs. ETI in pediatric patients and included a sub-group
with trauma that found no difference in mortality or neuro-
logic function (31). Therefore, based on existing evidence, the
panel could not recommend one modality over another.

While the existing literature is insufficient to make any-
thing other than a neutral recommendation supporting either
BVM ventilation or ETI, the panel does have significant res-
ervations about this neutral recommendation being miscon-
strued as an endorsement of ETI in this patient population.
That is decidedly not the intent of the panel. In fact, the
panel believes that ETI in children is extremely challenging,
and the potential benefits are likely outweighed by potential
pitfalls. This belief is formed for several reasons.

First, ETI success decreases with patient age (33).
Pediatric patients are often inappropriately described as a
homogenous, rather than heterogenous, group. In reality,
neonates and infants have much different anatomy and
physiology than older children, increasing intubation diffi-
culty (33, 46, 47). Second, there are, fortunately, limited
opportunities for intubation in younger patients, which
presents limited experience for EMS clinicians. Given the
large number of EMS clinicians and the limited opportuni-
ties for experience, skill dilution can occur, resulting in
lower competence and success (48, 49). Finally, because the
anatomy and etiology of respiratory failure in young chil-
dren are different than in adults, the potential harms of
intubation likely outweigh the recognized technical difficul-
ties with effective BVM ventilation.

The panel also recognizes the challenges associated with
BVM ventilation and cautions that this recommendation
should not be construed to mean that a basic intervention is
preferred because it is easy. Indeed, the panel strongly
believes that any positive pressure ventilation in pediatric
patients, regardless of technique, is challenging and requires
focused and ongoing training.

Recommendation 11: We suggest that either SGA or
ETI may be used in airway management for adults with
trauma (conditional recommendation/very low certainty
of evidence)

A single observational study, which included data on
management with SGA and ETI in adults with trauma,
found that while any invasive airway was associated with
higher mortality compared with no invasive airway, ETT was
associated with lower mortality when compared with SGA
(50). Notably, at the time of the study in 2005, SGAs were
typically used in EMS systems only as “rescue airways” fol-
lowing failed attempts at ETI. It is unknown if SGAs were
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used as primary airways or whether the lower survival in
this group may reflect complications from failed ETI
attempts, injury severity, or more challenging airway man-
agement since only the successful airway modality is
reported. Further, the SGA in use at the time was the
Combitube. Since newer generation SGAs are simpler to
insert and ventilate through, it is unclear how these results
apply to current EMS practices. More recent studies have
demonstrated higher first pass success and higher overall
success with SGA compared with ETI in patients with
trauma (33). Higher first-pass success is associated with
reduced complications, including hypoxia and hypotension,
which are detrimental in patients with trauma, particularly
those with TBI (51-53). Given the limited data comparing
SGA to ETI in patients with trauma evaluating patient-cen-
tered outcomes, the panel concluded that the current evi-
dence does not support one modality over another.

Recommendation 12: We suggest in favor of SGA over
ETI in airway management for pediatric patients with
trauma (conditional recommendation/very low certainty
of evidence).

No studies directly compared patient-oriented outcomes,
such as survival in pediatric trauma, between SGA and ETI.
A single study in the AHRQ review demonstrated lower
first-pass success rates in pediatric patients with ETI than
SGA, confirming findings in additional papers (31, 33, 46).
Evidence from other disease states has failed to demonstrate
a mortality benefit from ETI compared with SGA in pediat-
ric patients. However, an association between failed ETI
attempts and adverse events, including hypoxia, hypoten-
sion, and cardiac arrest, is noted (24, 25, 36, 51, 52, 54).
Finally, pediatric airway management is rare, and, as a
result, EMS clinicians have little experience with this popu-
lation. Noting the association between these adverse events
and mortality in patients with TBI, we believe that first-pass
success is a reasonable surrogate for harm. Given the com-
bination of procedure rarity, lower success rates with ETI,
lack of evidence of benefit, and harm associated with failed
airway attempts, the panel has recommended in favor of
SGA over ETI for prehospital airway management of pediat-
ric patients with trauma.

Medical Emergencies

Recommendation 13: We make no recommendation con-
cerning ventilation with BVM alone vs. SGA for adult
patients with medical emergencies based on a lack of evi-
dence to review.

Recommendation 14: We make no recommendation
concerning ventilation with BVM alone vs. SGA for pedi-
atric patients with medical emergencies based on a lack of
evidence to review.

Recommendation 15: We make no recommendation
concerning ventilation with BVM alone vs. ETI for adult
patients with medical emergencies based on a lack of evi-
dence to review.

Recommendation 16: We make no recommendation
concerning ventilation with BVM alone vs. ETI for

pediatric patients with medical emergencies based on a
lack of evidence to review.

Recommendation 17: We suggest that either SGA or
ETI may be used in airway management for adults with
medical emergencies (conditional recommendation/very
low certainty of evidence)

No trials reporting on patient-oriented outcomes, such as
survival were included in the AHRQ review that compared SGA
to ETI in patients experiencing non-OHCA medical emergen-
cies. A single RCT compared procedural success and time to
placement with ETI and King-LT, which showed equivalence
(55). An observational study using the NEMSIS dataset found
overall success rates among patients with medical emergencies
were similar between ETI placement facilitated with medication
and SGA, but higher with SGA than ETI without medication
assistance (43). Additionally, another study of a large national
dataset found that, for any given age, first-pass success was
higher with SGA than ETI, regardless of age, and that first-pass
success for ETI decreased with decreasing age but did not for
SGA (33).

Without evidence regarding patient-oriented outcomes,
the panel considered the evidence on procedural success and
other literature documenting adverse events associated with
additional airway insertion attempts (51-54). As with other
disease etiologies, the panel noted higher first-pass success
rates with SGA and challenges associated with achieving
high ETI first-pass success, including the likely need for
medication assistance. As a result, the panel recommends
either SGA or ETI in agencies with documented high ETI
success. For those agencies without documented high ETI
success, we recommend SGA over ETL.

Recommendation 18: We suggest in favor of SGA over
ETI in airway management for pediatric patients with
medical emergencies (conditional recommendation/very
low certainty in evidence).

Studies included in the AHRQ review found that first-
pass success was higher across age groups with SGA than
ETI. ETI first-pass success decreased with decreasing age,
but there were no age-related differences in first-pass success
with SGA (33, 43, 47, 56). Fewer pediatric patients need
invasive airway management, leading to less airway interven-
tion experience for EMS clinicians and less opportunity to
maintain clinical competence (57). We again noted the asso-
ciation between increasing adverse events and additional
intubation attempts (51-54).

We recognize that invasive airway management in pediat-
ric medical emergencies usually requires some form of
medication assistance. Some agencies, such as high-volume
critical care transport programs, may have sufficient pediat-
ric ETI first-pass success, patient volume, education, and
oversight to safely support pediatric intubation programs.
However, most agencies should focus on SGA over ETI for
pediatric patients with medical emergencies.

Technique Modifiers

Recommendation 19: In patients requiring medication-
assisted airway management, we suggest rapid sequence



intubation over no-medication approaches to facilitate
airway placement under specific conditions, but only in
well-resourced and high-functioning settings. (Conditional
recommendation/very low certainty of evidence)

Patients requiring invasive airway management, not in
cardiac arrest, whether from trauma or medical emergencies,
will likely require medications to overcome resistance from
masseter muscles and gag reflexes (43, 44). There were no
RCTs, but six observational studies, comparing RSI to no
medications (43, 58-62). Overall, the evidence on survival
was mixed with limitations from indication bias, but com-
bined results showed greater intubation success with RSL
Missed intubations are associated with increased adverse
events, including peri-intubation hypoxia and hypotension
(51, 52, 54, 58). Hypoxia and hypotension are associated
with increased mortality in patients with TBI (42). For these
reasons, the panel recommends using RSI over airway man-
agement with no medications for adults and pediatric
patients not in cardiac arrest who require intubation.

Recommendation 20: In patients requiring medication-
assisted airway management, we suggest rapid sequence
intubation over sedation without paralysis approaches.
(Conditional recommendation/very low certainty of
evidence)

There were no RCTs and three observational studies
comparing RSI to sedation-only intubation among adults
requiring intubation for reasons other than cardiac arrest,
one of which also included pediatric patients (57, 63). None
of these papers included survival outcomes, reporting only
on intubation first-pass success. The pooled estimates
showed greater first-pass success with RSI in adults but no
difference in pediatric patients (although trends favored RSI,
because of small numbers, the trends were not significant).
Again, recognizing the association between first-pass success
and fewer adverse events, such as hypoxia and hypotension,
and the association between these adverse events and mor-
tality, the panel recommends using RSI over sedation-only
intubation for both adults and pediatric patients not in car-
diac arrest who need medication-assisted intubation. The
panel also recognizes the greater complexity and potential
harm of RSI and recommends it only be used by EMS agen-
cies with established education, measurement, and quality
improvement processes in place. Regardless of the approach
to invasive airway management, the panel believes that con-
tinuous physiologic monitoring of blood pressure, heart
rates, oxygen saturation, and waveform end-tidal CO,
throughout the patient interaction is mandatory. Finally, the
panel reiterates that AHRQ did not evaluate the use of keta-
mine-only intubation, and this was not considered as part of
“sedation-only” intubation when answering this question.

Recommendation 21: In patients requiring intubation,
we chose not to make a recommendation concerning
intubation with sedation only compared with the use of
no medications due to the particularly uncertain nature
of the supporting evidence.

Three observational studies reported on first-pass success
intubation rates and compared sedation-only intubation to
intubation with no medications among adult and pediatric
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patients not in cardiac arrest (33, 57, 64). The pooled esti-
mates for first-pass success in these papers were not signifi-
cant; however, all three had very serious risks of bias,
especially indication bias where patients needing sedation
were likely less severely injured than those who, although
not in cardiac arrest, still had no airway reflexes allowing
intubation attempts with no medications. For this reason,
the panel chose not to make a recommendation on this
question. Additionally, the panel identifies the lack of evi-
dence to inform this question and recommends that future
research address this topic.

Recommendation 22: We suggest using either video or
direct laryngoscopy across conditions for airway manage-
ment. (Conditional recommendation/low certainty of
evidence)

The AHRQ focused its systematic review on evidence
specific to the prehospital environment and did not consider
indirect in-hospital evidence (2). This evidence included five
observational trials comparing direct laryngoscopy to differ-
ent video laryngoscopy devices (King Vision, GlideScope,
and Pentax) with mixed evidence of association with first-
pass success and overall success and no differences in sur-
vival (65-69). Since the publication of the AHRQ review,
two additional systematic reviews have been published com-
paring direct to video laryngoscopy. A Cochrane review that
included both in-hospital and prehospital papers showed
greater first-pass success with video laryngoscopy, driven by
the in-hospital evidence (70). In addition, another recent
prehospital systematic review and meta-analysis, including
paramedics in critical care settings that were excluded from
the AHRQ evaluation, similarly demonstrated greater first-
pass success with video over direct laryngoscopy (71).
Despite knowledge of this evidence published subsequent to
the AHRQ systematic review, for methodologic reasons, we
limited consideration only to those papers included in the
review.

The panel recommendation supports the concept that
either direct or video laryngoscopy may be used in prehospi-
tal airway management, and continued evaluation of video
laryngoscopy in rigorous studies is needed. We recognize
that multiple types of video laryngoscopy and blade geome-
tries are commonly evaluated together without distinction.
These differences can affect intubation success and are not
often clearly identified in the literature (72). We also recog-
nized that experience and training with each type of device
and blade geometry likely affect success, making local train-
ing and education critical to the success of both approaches.

Discussion

Prehospital airway management is a complex process that
requires understanding and integrating many techniques
strategically to optimize outcomes for the patient. The pan-
el’s recommendations represent an opportunity for EMS sys-
tem leaders to reflect on their current practices in light of
available evidence. Additionally, recognizing the interactions
of the panel’s recommendations with each other, the panel
generated good practice statements coalescing these
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recommendations to enhance the dissemination and imple-
mentation of evidence-based guidance. These good practice
statements can be used to guide initial and continuing train-
ing to enhance evidence-based approaches to prehospital air-
way management.

One fundamental challenge noted by the panel is the lack
of sufficient evidence to generate strong recommendations.
This challenge was noted throughout the guideline develop-
ment process, with the highest certainty of evidence noted
for adult OHCA (low to moderate). This serves as a clear
indicator that many of the concepts affecting airway deci-
sions in the prehospital setting are driven by low levels of
evidence. High-certainty evaluations of airway management
performance and strategies to optimize clinician decision-
making must be prioritized in prehospital research.

A distinct advantage of the GRADE methodology the
panel used is the development of good practice statements
that encompass the multiple evidence-based recommenda-
tions into a cogent practice guideline for frontline clinicians.
This approach contrasts with other processes that derive
practice recommendations from guided literature reviews
(73). Rather, in this approach, a transparent and validated
evidence evaluation process generates recommendations that
lead to clear, evidence-based, good practice statements for
EMS clinicians to use in patient care.

Several recurring themes concerning airway management
were identified through the panel’s discussions. First, while
BVM ventilation alone is commonly used in prehospital
care, supporting data on the quality and outcomes are lack-
ing. Though BVM ventilation is included in the scope of
practice of all EMS clinicians, this may lead to the assump-
tion that BVM is easy to perform. We noted that there are
challenges with BVM ventilation that require regular train-
ing and may require the use of technology to assess the
effectiveness of ventilation in real time (74, 75).

Second, the panel recognizes the need to optimize the
patient’s physiology, specifically assuring appropriate oxy-
genation, ventilation, and hemodynamic status, to assure
optimal airway management outcomes (76). Unfortunately,
attention solely on the successful placement of invasive air-
way devices can interfere with achieving and maintaining
these goals. Proper pre-oxygenation and blood pressure sup-
port before beginning placement attempts, and achieving
first-pass success, minimize physiologic disruption and
adverse events (41, 77). This concept of first-pass success
without hypoxia or hypotension has been described as
DASH-1A (Definitive Airway, Sans Hypoxia/Hypotension
on 1st Attempt) (78). It is incumbent on EMS clinicians to
ensure continuous physiologic monitoring of patients
throughout airway management attempts, including wave-
form EtCO, to confirm successful initial and ongoing device
placement and to assure efficacy of ventilation through the
duration of patient care.

Third, the panel recognizes that on-scene factors in the
prehospital environment can affect the decisions of EMS
clinicians on which airway management techniques to use.
For example, while the evidence suggests either ventilation
with BVM alone or SGA can be used in cardiac arrest,

effective mask ventilation is challenging with a single clin-
ician. In the context of resuscitating a patient with cardiac
arrest with limited clinicians, it may be appropriate to rap-
idly ventilate through an SGA without prior BVM
ventilation.

Fourth, the panel recognizes the importance of continu-
ing education and competency maintenance for low-fre-
quency procedures. For agencies with documentation of
high intubation first-pass success rates, the panel recom-
mends that either ETT or SGA is appropriate for OHCA.
However, the literature does not establish a definition of
high first-pass success. Recent papers describe that first-pass
success among paramedics varies from 52 to 88% (10, 33,
34, 57). This is lower than the rates between 86 and 95% by
emergency physicians in the emergency department across
multiple indications (72, 79-82). In making these recom-
mendations for SGA and ETI use based on ETI success, the
panel was cognizant that SGA competence is likely easier to
achieve and maintain than ETI (83-85). For these reasons,
and with awareness of the negative association between poor
ETI success and worse outcomes, agencies unable to invest
sufficient training and education resources to help their
EMS clinicians develop and maintain documented high suc-
cess rates may wish to emphasize SGA use over ETT use.

Limitations

The panel recognizes several limitations with these recom-
mendations. First, there is limited evidence for prehospital
airway management, leading to almost all recommendations
being derived from low or very low certainty of evidence.
Because of the overall paucity of direct prehospital evidence,
data from the 1990s and early 2000s needed to be included.
These data, therefore, include airway adjuncts that are no
longer in widespread use and predate current standards of
care, such as continuous waveform EtCO, for the confirm-
ation and ongoing monitoring of airway placement, which
has undoubtedly made airway management safer for the
patient. In addition, most evidence includes retrospective or
observational data, limiting our ability to generalize or
determine causation. Given the cost and resources required
to carry out RCTs, it is unlikely that the future evidence
base will include many more RCTs than it currently does.
As such, we encourage agencies to contribute to local and
national data registries that can be used to compare inter-
ventions using techniques, such as multiple regression or
propensity matching to adjust for confounding in studies
using these registries (86, 87). Further, we recommend the
development and publication of standardized definitions of
key concepts, such as first-pass success and duration of the
peri-intubation period.

The panel limited its evaluation of evidence to that sum-
marized in the AHRQ review; however, we know that add-
itional literature has been published since that systematic
review. Additionally, the AHRQ systematic review did not
include PICO questions about delayed sequence intubation,
rapid sequence airway (sedation and paralytics used to facili-
tate SGA placement), or ketamine-only intubation. There



was also insufficient evidence to make recommendations
between different types of SGA devices.

Finally, any approach to creating clinical recommenda-
tions is subject to bias from the underlying evidence and the
composition of the recommendations panel. We limited
the effects of such bias through rigorous adherence to the
GRADE methodology and the use of AGREE II criteria in
development, which begins with the evidence and derives
recommendations from it (4, 6). Our adherence to this
methodology in the formation of this document, therefore,
distinguishes it from other projects, such as the recent air-
way compendium consensus statements from the National
Association of EMS Physicians (73).

Conclusion

While limited high-quality evidence was available, the panel
used a systematic review of existing literature to generate
recommendations and good practice statements intended to
guide practice. Key recommendations or themes include the
need to master BVM ventilation as the foundation of care,
confirmation of any invasive airway with waveform EtCO,,
and the importance of procedural competency and training
with invasive airway management, particularly endotracheal
intubation, with a focus on prevention of complications,
such as peri-intubation hypoxia and hypotension. These rec-
ommendations and good practice statements offer EMS
agencies and clinicians an opportunity to review and incorp-
orate the available evidence into their airway management
strategies. In recognition of the limited high-quality evi-
dence, the panel recommends increasing focus on research
efforts to better inform future evidence-based guidelines.
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Appendix A: Good Practice Statements
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Adult

Pediatric

Out of hospital cardiac arrest

BVM ventilation is the starting point of positive pressure ventilation for adults
with OHCA. Progression to invasive modalities may be necessary but
should not compromise chest compression quality. SGA should be
considered as the primary invasive modality. In systems with appropriate
resources and established programs for continual assessment of intubation
performance demonstrating high ETI success, ETI may be considered. All
decisions should be guided by the clinical status of the patient based on
ongoing assessment, monitoring, transport, and environmental
considerations.

Trauma

BVM ventilation is the starting point of care for adults with trauma requiring
positive pressure ventilation and may progress to SGA or ETI as needed.
We suggest that either SGA or ETI may be used, though EMS agencies
must consider ETI success when implementing airway management
strategies. Patients requiring invasive airway management who are not in
cardiac arrest likely require medication assistance for airway placement. All
decisions should be guided by the clinical status of the patient based on
ongoing assessment, monitoring, transport, and environmental
considerations.

Medical emergencies

BVM ventilation is the starting point of care for adults with medical
emergencies requiring prehospital positive pressure ventilation and may
progress to SGA or ETI as needed. We suggest that either SGA or ETI may
be used, though EMS agencies must consider ETI success when
implementing airway management strategies. Adult patients requiring
invasive airway management who are not in cardiac arrest likely require
medication assistance to facilitate airway placement. All airway
management decisions should be guided by the clinical status of the
patient based on ongoing assessment and monitoring and by recognition
of in-transport challenges and environmental considerations.

Drug-assisted airway management

Pediatric patients are a heterogenous group where a common etiology of

cardiac arrest is respiratory impairment. Airway management strategies
must optimize ventilation and oxygenation in children while minimizing
complications. BVM ventilation is the starting point of positive pressure
ventilation for pediatric patients with OHCA and may progress to SGA as
needed. However, progression to ETI should be done rarely in the face of
lower patient volumes leading to decreased experience, lower ETI success,
and higher complication rates. All decisions should be guided by the
clinical status of the patient based on ongoing assessment, monitoring,
transport, and environmental considerations.

Pediatric patients are a heterogeneous group with a high prevalence of

traumatic brain injury. Airway management strategies must optimize
ventilation and oxygenation in children while minimizing complications.
BVM ventilation is the starting point of care for pediatric patients with
trauma who require positive pressure ventilation and may progress to SGA
as needed. Progression to ETI should be done rarely in the face of lower
patient volumes, leading to decreased experience, lower ETI success, and
higher complication rates. Invasive airway management likely requires
medication assistance. All decisions should be guided by the clinical status
of the patient based on ongoing assessment, monitoring, transport, and
environmental considerations.

Pediatric patients are a heterogenous group, and airway management

strategies must optimize ventilation and oxygenation in children while
minimizing complications. BVM ventilation is the starting point of care for
pediatric patients with medical emergencies and may progress to SGA.
However, progression to ETI should be done rarely in the face of lower
volumes, leading to decreased experience, lower ETI success rates, and
higher complication rates in this population. Invasive airway management
likely requires medication assistance. All decisions should be guided by the
clinical status of the patient based on ongoing assessment, monitoring,
etiology, and expected clinical course.

Successful invasive airway management in patients without cardiac arrest is likely to require drug-assisted airway management (DAAM). DAAM has the
advantage of higher first-pass success but also has the potential for harm if poorly performed. To maximize the benefit while mitigating the harm, DAAM
should be performed by clinicians working in agencies with active medical oversight, airway management education, measurement, and quality improvement
processes. If agencies elect to use DAAM, rapid sequence intubation (RSI) using both sedation and paralysis should be used preferentially over sedation-only
or non-medication approaches. All decisions should be guided by the clinical status of the patient based on ongoing assessment, monitoring, transport, and

environmental considerations.
Video vs. direct laryngoscopy

Video laryngoscopy is increasingly used instead of, or in addition to, direct laryngoscopy. Agencies and clinicians should use the laryngoscopy technique and
device(s) with which they are most familiar and successful. Additionally, we suggest those using video laryngoscopy, particularly with hyperacute geometry
blades, ensure that their clinicians are competent in the different approaches to tube delivery required by these devices.
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