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Purpose of review

Historically, most evidence supporting emergency airway management strategies have been limited to
small series, retrospective analyses and extrapolation from other settings (i.e. the operating room). Over the
past year, several large, randomized clinical trials have offered new findings to inform emergency airway

management techniques.

Recent findings

One large, randomized clinical trial, found improved first attempt success rates with bougie facilitated
intubation compared with traditional intubation. Two randomized clinical trials suggested better
outcomes in adult out-of-hospital cardiac arrest (OHCA) with supraglottic airways (SGA) than intubation.
A randomized clinical trial in OHCA patients could not identify outcome differences between
endotracheal intubation (ETI) and bag-valve mask (BVM) ventilation but suggested higher rates of

aspiration with BVM.

Summary

These studies offer new findings to inform the practice of emergency airway management. Bougie use
should be considered as a firstline approach in emergency intubation. SGA-based strategies should be
considered as a firstline approach in the management of OHCA.

Keywords

cardiopulmonary resuscitation, emergency medical service, endotracheal intubation, out-of-hospital, tracheal
intubation, airway management, bag-mask ventilation, gum-elastic bougie, supraglotic airway

INTRODUCTION

Airway management is a cornerstone of resuscitation
of critically ill patients. The most common technique
used for advanced airway management is endotra-
cheal intubation (ETI). Whether in the ICU, emer-
gency department, or the prehospital setting, unique
challenges arise when managing the airway of acutely
ill and injured patients, including the acutely decom-
pensated nature of the patient, the limited available
resources, and the skill set of the provider. Several
strategies have advocated emergency airway manage-
ment using novel techniques such as the bougie,
video laryngoscopy and supraglottic airways
[1%,2%,3,4]. These strategies were based on retrospec-
tive reviews, case-series or small studies; there have
been few randomized clinical trials [1%,2%4]. The past
year has seen the completion and report of large
randomized clinical trials informing key aspects of
emergency airway management (Table 1) [5**-8"].

THE BOUGIE IN EMERGENCY AIRWAY
MANAGEMENT

The tracheal tube introducer (also known as the
‘bougie’ or gum-elastic bougie) is a long flexible
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device with an angled tip that can be placed through
the wvocal cords during intubation, facilitating
advancement of an endotracheal tube. The bougie
can facilitate intubation even if the glottis cannot be
completely visualized, offering advantages in cases of
anticipated difficult laryngoscopy or difficult intuba-
tion. Simulation studies and retrospective analyses
have shown improved rates of successful intubation
on the first attempt with the bougie compared with
traditional techniques consisting of endotracheal
tube insertion without a bougie. However, limited
prospective data have examined the utility of the
bougie outside the operating room [1%,9].

Driver et al. [5™] conducted the Bougie use in
Emergency Airway Management (BEAM) trial, a ran-
domized clinical trial comparing first-pass intubation
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KEY POINTS

e In a single-center randomized trial, bougie use resulted
in greater first attempt success for endotracheal
intfubation in emergency department patients compared
with the use of a traditional endotracheal tube with
stylet both in the overall emergency department patient
population and those with difficult airway
characteristics.

Bag-valve-mask ventilation results in higher rates of
airway-related complications compared with intubation
in out-of-hospital cardiac arrest.

On the basis of results of two large randomized clinical
trials, an SGA first strategy may result in improved
outcomes in out-of-hospital cardiac arrest.

success between bougie-facilitated intubation and
conventional intubation with a styletted endotra-
cheal tube. The trial took place at a large urban
emergency department and level 1-trauma center.
Patients were included if they were at least 18 years
old and undergoing ETI in the emergency depart-
ment. Patients with upper airway obstruction (e.g.
angioedema), prisoners and pregnant patients were
excluded. Intubations were completed by either
an upper level emergency medicine resident or

attending emergency physician. Providers reported
difficult airway characteristics (e.g. large tongue, obe-
sity, facial trauma, etc.). The primary outcome was
first-attempt intubation success. The patients were
assessed in two groups; those with at least one diffi-
cult airway characteristic and all patients.

The trial enrolled 757 patients, including 381
facilitated by bougie and 376 with endotracheal
tube and stylet. The primary analysis compared
first-attempt success in patients with at least one
difficult airway characteristic. In these patients,
first-attempt success at intubation was higher in
the bougie than the standard endotracheal intuba-
tion group [96 vs. 82%, absolute between-group
difference, 14% (95% CI 8-20%)]. When including
all patients, first-attempt success at intubation was
also higher in the bougie (98%) than standard endo-
tracheal intubation group (87%) [absolute differ-
ence, 11% (95% CI 7-14%)]. Secondary outcomes
such as duration of first intubation attempt and
hypoxemia were similar between the groups.

Although the results of the BEAM study are
intriguing, there are important limitations. The
operators in the Driver study had regular experience
with first-line bougie use in emergency airway man-
agement [5™]. The results may have differed in
settings with practitioners lacking bougie experi-
ence. The trial took place at a single center, and it

Table 1. Summary of recent randomized clinical trials in emergency airway management

Study Setting Population (n) Comparison (n; n) Primary outcome  Primary results Comments
Driver ED All patients Bougie-facilitated Firstattempt success  Bougie, 96% Operators had significant
et al. [5™7] undergoing (n=381) and rate for Endotracheal tube prior experience with the
ETI (n=757)  endotracheal endotracheal with stylet, 82% bougie
tube with stylet intubation in Absolute between-
(n=37¢) patients with at group difference,
least one difficult 14% (95% Cl 8-
airway 20%)
characteristic
Jabre Prehospital OHCA BVM (n=1020) Good neurologic BVM, 4.3% Airways were managed by
et al. [6™7] (n=2043) and ETI outcome at 28 ETI, 4.2% prehospital physicians.
(n=1023) days Difference, 0.11%  Unable to demonstrate
(one sided 97.5% either inferiority or
Cl —1.64 to noninferiority of BVM to
infinity) ETI
Wang Prehospital OHCA SGA (n=1505) Survival at 72 h SGA, 18.3% Examined the King LT
et al. [7™7] (n=3004) and ETI ETI, 15.4% Not powered for longer-
(n=1499) Adjusted difference, term outcomes
3.6% (95% Cl ETl success rate 51.3%
0.3-6.8%)
Benger Prehospital OHCA SGA (n=488¢) Neurologically SGA, 6.4% Examined the iGel
et al. [8"7] (n=929¢) and ETl (h=4410) intact survival ot ETI, 6.8% Randomization occurred at
hospital discharge Adjusted risk the paramedic level
or 30 days difference - Over 20% of the patients
—0.6% (95% ClI in the ETI group did not
1.6-0.4%) receive ETl or SGA

BVM, bag-valve-mask ventilation; Cl, confidence interval; ED, emergency department; ETI, endotracheal intubation; LT, laryngeal tube; SGA, supraglottic airway.
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is uncertain how these results would generalize to
other emergency departments or practice settings
(i.e. ICU or prehospital). Operators used a single type
of laryngoscope blade (standard Macintosh blade).
The operators were not blinded to the allocation
group. Protocol deviations occurred in 7% of cases
where providers elected to use the bougie instead of
standard intubation.

Despite its potential advantages, the bougie is
utilized in less than 5% of emergency department
intubations, customarily reserved for cases of intu-
bation difficulty [10]. The Driver study highlights
the potential benefit of primary bougie use in emer-
gency intubations. The bougie is inexpensive and
can be used in a broad range of clinical scenarios. If
confirmed in larger studies, the findings of BEAM
could influence emergency intubation practices.
Given the findings of this prospective RCT, it is
reasonable to consider the bougie as a first-line
intervention for emergency intubation; however;
successful use requires training and skill mainte-
nance for proficiency.

AIRWAY MANAGEMENT IN OUT-OF-
HOSPITAL CARDIAC ARREST

Airway management is a cornerstone in the resusci-
tation of out-of-hospital cardiac arrest (OHCA). How-
ever, how and when to perform advanced airway
management are unclear [11,12]. Although widely
used in United States paramedic practice, numerous
studies highlight the pitfalls of out-of-hospital endo-
tracheal intubation, including unrecognized tube
misplacement, multiple attempts, and interruptions
in CPR chest compressions [13]. To minimize chest
compression interruptions, some EMS practitioners
utilize supraglottic airways [e.g., laryngeal tube, igel,
and laryngeal mask airway (LMA)]. However, obser-
vational studies suggest higher survival with intuba-
tion than the simpler supraglottic airway devices
[14,135]. Similar retrospective analyses have suggested
greater survival with BVM ventilation over either SGA
or ETI [16,17]. These observational studies had sig-
nificant limitations, including confounding by indi-
cation where by the decision to select a specification
treatment (i.e. ETI) may confound the outcome of
interest. These limitations can only be overcome by
performing a randomized controlled trial. Three new
clinical trials shed new light on BVM, SGAs and ETI
in OHCA.

THE ROLE OF BAG-VALVE MASK
VENTILATION IN CARDIAC ARREST

Bag-valve-mask (BVM) is the fundamental tech-
nique for ventilating critically ill patients. A growing
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body of observational data suggests that BVM may
result in better OHCA compared with advanced
airways [16,17]. Almost 20 years ago, Gausche
etal. [18] performed the only randomized controlled
trial comparing out-of-hospital BVM and ETI in
critically ill children, finding no difference in out-
comes. Given the limitations of the current litera-
ture, a clinical trial comparing BVM to ETI could
help to provide insight into these airway manage-
ment techniques in this population.

Jabre et al. [6™] performed a multicenter non-
inferiority RCT in Belgium and France comparing
BVM with ETI in adult OHCA. All airways were
managed by prehospital physicians who attended
the patient by specialized mobile prehospital inten-
sive care units. The primary outcome was 28-day
survival with good neurologic outcome. Good neu-
rologic outcome was defined as a Glasgow-Pitts-
burgh Cerebral Performance Category of 2 or less.
The authors enrolled 2043 patients; 1020 BVM and
1023 ETI. Good neurologic outcome at 28 days was
similar between BVM (4.3%) and ETI (4.2%) [differ-
ence 0.11%; one-sided 97.5% CI (—1.64% to infin-
ity)] in the intention-to-treat analysis. Other studied
outcomes (survival to hospital admission and sur-
vival at 28 days) were similar between groups.
Results were similar in the per-protocol analysis.
However, the authors were unable to conclude the
noninferiority or inferiority of BVM. The authors
did find that complications occurred more fre-
quently in the BVM group (18.1%) than the ETI
group (13.4%) (difference 4.7%; 95% CI 1.5-
7.9%), including ventilation failure (BVM 6.7%;
ETI 2.1%) and regurgitation of gastric contents
(BVM 15.2%; ETI 7.5%).

The Jabre et al. study has several limitations. The
authors used a noninferiority design but did not
attain parameters to reach a definitive conclusion,
and thus the study could neither conclude the infe-
riority or noninferiority of either airway technique.
Revision of the design to entail a larger number of
subjects may have allowed the authors to make a
definitive conclusion. All airways were managed by
prehospital physicians, limiting its generalizability,
as few EMS systems in the world have physician-
staffed response units. All patients underwent intu-
bation after return of spontaneous circulation. Lim-
ited data were available on the quality of chest
compressions between the study arms.

However, the Jabre et al. results do shed light on
the difficulty of BVM ventilation in adult OHCA.
Some experts suggest that BVM should be the
default ventilation approach in OHCA. However,
Jabre et al.’s observations of higher rates of ventila-
tion failure and gastric regurgitation undermine this
recommendation. BVM is a difficult technique,
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especially under the conditions of the out-of-hospi-
tal environment. These findings suggest that EMS
providers may use BVM as a bridge until a more
definitive SGA or ETI tube can be placed.

THE ROLE OF SUPRAGLOTTIC AIRWAYS
IN OUT-OF-HOSPITAL CARDIAC ARREST

SGAs are blindly inserted airway devices that set in
the posterior pharynx. Their design allows for rapid
placement by providers with a range of skills and
does not require the intensive training required of
ETI. Supraglottic airways have been advocated as the
primary airway management strategy in OHCA
given their rapid, easy placement and lower likeli-
hood of interrupting chest compressions [3,19].
Despite these potential benefits, retrospective anal-
yses have suggested worse outcomes with SGAs
compared with ETI in OHCA [14,15]. This year,
two large RCTs were published comparing SGAs to
ETI in OHCA.

PRAGMATIC AIRWAY RESUSCITATION
TRIAL

Wang et al. performed a multicenter, cluster-ran-
domized, cross-over trial in the United States com-
paring 72-h survival between patients treated with
either laryngeal tube (King LT, Ambu, Copenhagen,
Denmark) or ETI [7"%,20]. Inclusion and exclusion
criteria were similar to other OHCA trials including
enrolling those aged at least 18 years of age and
excluding prisoners and patients with do-not-resus-
citate orders [6™,8",20]. Emergency medical ser-
vices (EMS) agencies were cluster-randomized to
laryngeal tube or ETI, with cross-over to the alter-
nate intervention every 3-5 months.

A total of 27 EMS agencies from five cities
enrolled 3004 patients; 1505 received laryngeal
tube, and 1499 received ETI. Survival at 72h was
higher in the laryngeal tube (18.3%) than ETI
(15.4%) group (adjusted difference 3.6%; 95% CI
0.3-6.8%). The superiority of laryngeal tube was
also seen across other secondary outcomes, includ-
ing return of spontaneous circulation, survival to
hospital discharge and favorable neurologic status at
discharge. Complications including oropharyngeal
injury and pneumonia, were similar between the
groups. Of note, laryngeal tube insertion was almost
2.5min faster than ETIL.

An important observation of Pragmatic Airway
Resuscitation Trial (PART) was the 51% insertion
success rate in the ETI arm, compared with 90.6%
for the laryngeal tube arm. The vast majority of
unsuccessful intubations were successfully rescued
by laryngeal tube insertion. Many EMS medical
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directors advocate early laryngeal tube rescue in
the face of failed intubation efforts, and hence the
observations of the trial may reflect common clini-
cal practice. The pragmatic focus of the study lim-
ited the ability to modify other aspects of care
outside of the allocation arms; for example, man-
dating additional ETI training or modifying existing
ETI techniques. However, specialized training
would have limited the generalizability of the trial,
as most EMS agencies do not have access to special-
ized ETI training.

PART has several limitations. The pragmatic
design limited the ability to modify other aspects
of care outside of the allocation arms (e.g. additional
educational education on airway techniques or
modify existing EMS protocols). The sample size
was not powered to examine other longer term
outcomes (e.g. neurologically intact survival at 30
days). There were subtle differences in the groups
based on the cluster-randomization methodology.
There were no data on the quality of the chest
compression. Providers were not blinded to the
allocation arm. First attempt success with ETI was
51.3% compared with 90.6% for SGA. How these
results generalize to agencies with higher rates of ETI
placement is unknown.

AIRWAYS-2

Benger et al. [8™] performed a multicenter RCT in
England comparing favorable functional outcome
at either hospital discharge or 30 days between
OHCA patients treated with either i-gel supraglottic
airways (Intersurgical, Workingham, Berkshire, UK)
or ETI. Randomization occurred at the paramedic
level (ETI n=764 vs. SGA n=759). Inclusion and
exclusion criteria were similar to those in PART.
Only patients receiving care by a study paramedic
were enrolled in the trial.

The trial enrolled 9296 patients; 4886 i-gel and
4410 ETI. Favorable functional outcome at either
hospital discharge or 30 days was similar between
the i-gel (6.4%) and ETI (6.8%) (adjusted risk differ-
ence —0.6%; 95% CI —1.6 to 0.4%). Other outcomes
including regurgitation and aspiration were also
similar between the groups. In both groups, a por-
tion of patients received BVM-ventilation only
(22.4% in ETI group, and 14.8% in the i-gel group).
However, when including only those cases where
either ETI or i-gel was placed (a ‘per protocol’ analy-
sis), patients treated with i-gel had better neurologi-
cally intact survival (i-gel 3.9%; ETI 2.6%; RD 1.4%;
95% CI 0.5-2.2%).

Airways-2 has important limitations. The trial
randomized paramedics to ETI or SGA during the
study period. This design led to an imbalance of
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treatment allocation among patients. Paramedics
did not cross-over to the other arm for the entire
2-year study; some believe that paramedic ETI and i-
gel skill may have decayed as a result of this strategy.
A large portion of patients in both arms received
BVM ventilation only. Only limited data were avail-
able on the quality of chest compressions between
the study arms. However, Airways-2 is the largest
out-of-hospital airway trial to date, and the results
suggest that — at best — intubation is not superior to
i-gel insertion in this population.

PART and Airways-2 collectively provide impor-
tant evidence to influence the field of out-of-hospi-
tal airway management. Although the trials have
key design differences, many of the findings are
consistent. Both the primary analysis of PART and
the per-protocol analysis of Airways-2 suggest the
superiority of a SGA strategy over ETI as the initial
advanced airway technique in adult OHCA.
Although many studies have questioned the benefit
of advanced life support, Airways-2 and PART sug-
gest effectiveness of an advanced technique in
OHCA - SGAs. The implementation of the findings
into international EMS practices poses important
challenges and considerations. Drawing upon the
findings of PART and Airways-2, EMS agencies with
limited training resources and clinical experience
with ETI may elect SGA insertion and should con-
sider this approach in OHCA. EMS agencies with
advanced intubation training resources may elect to
maintain ETI as the current practice as this approach
resulted in similar outcomes compared with SGA in
providers with regular exposure to ETI. Regardless of
their choices, the trials highlight the important role
of advanced airway management in OHCA and the
need for comprehensive training and quality assur-
ance in all EMS airway management practices.

CONCLUSION

Emergency airway management is complicated by
several factors and many techniques have been
proposed to help improve success at airway man-
agement and improve patient outcomes. The recent
completion of several well conducted clinical trails
has helped to better clarify the role of the bougie in
facilitating ETI and understand various airway man-
agement techniques in OHCA.
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