Intensive Care Med
https://doi.org/10.1007/s00134-022-06888-7

CORRESPONDENCE

Airway management in cardiac arrest

®

Check for
updates

and outcomes. Author’s reply

Chiara Robba'?"®, Denise Battaglini'%, Rafael Badenes®, Niklas Nielsen* and Paolo Pelosi'

© 2022 Springer-Verlag GmbH Germany, part of Springer Nature

We would like to sincerely thank Milne [1] for the appre-
ciation on our work [2] and for highlighting such an
important issue in the management of cardiac arrest
patients i.e., the airway protection and prehospital fac-
tors. Indeed, early airway securing may prevent aspira-
tion of secretions, blood, vomitus thus avoiding aspi-
ration pneumonia, and gastric insufflation may hinder
oxygen delivery during and after resuscitation. Optimal
airway management in out-of-hospital cardiac arrest
(OHCA) is therefore a fundamental part of the Chain of
Survival for these patients.

Endotracheal intubation or insertion of supraglottic
airways has long been considered the standard crite-
rion for advanced airway management of patients with
OHCA. The optimal technique to apply is matter of
debate. Some authors [3] reported no difference in the
rates of sustained return to spontaneous circulation,
(ROSC), survival to hospital discharge and neurologi-
cal outcome in initial prehospital airway management
between patients managed with supraglottic devices
or endotracheal tube. However, other studies showed
that patients receiving laryngeal tube compared to
endotracheal intubation had better 72 h survival, as
well as more favorable neurological status at discharge
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[3]. A meta-analysis [3] including a large sample size of
OHCA patients treated by Emergency Medical Service
found a higher incidence of ROSC, survival to hospital
admission and better favorable neurological outcome in
patients who received endotracheal intubation compared
to supraglottic devices. More recently, Kohei et al. [4]
demonstrated that any type of advanced airway manage-
ment was independently associated with decreased risk
of neurologically favorable survival compared with con-
ventional bag-valve-mask ventilation. A summary of the
key randomized controlled trials on airway management
during out-of-hospital cardiac arrest in adults includ-
ing primary outcomes and main results is presented in
Table 1. Heterogeneous results are provided by the litera-
ture on the use of different strategies for advanced airway
management as well as the optimal device to be used.
Further insights in the TTM2 trial and other studies are
warranted to further explore the association between the
type of device used on mortality and neurological out-
come at 6 months.

In conclusion, we thank Milne [4] for highlighting the
clinical relevance of prehospital airway management in
patients with OHCA, although questions remain on the
best strategy to optimize patients’ outcome.
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Table 1 Key randomized controlled trials on airways management during out-of-hospital cardiac arrest in adults

Trial
design

Eligibility criteria

Interventions  Study
setting
and loca-

tions

Sample
size

Outcomes

Results

Wangetal. RCT, cluster,
[5] cross-over
Benger RCT, cluster

etal. [6]
Leeetal RCT, cluster

(7]

Inclusion criteria:

age > 18 years with
nontraumatic OHCA
treated by participating
EM service agencies and
requiring anticipated
ventilatory support

or advanced airway
management. Exclusion
criteria: EM services not
affiliated with the trial

Inclusion criteria:

age > 18 years with
nontraumatic OHCA,
treated by a paramedic
participating in the trial
who was either the first
or second paramedic

to arrive at the patient’s
side; and resuscitation
was commenced or
continued by emergency
medical services person-
nel. Exclusion criteria
were: detained in prison,
previously recruited to
the trial, resuscitation
deemed inappropri-

ate, advanced airway
already in place when a
paramedic arrived at the
patient’s side; known to
be enrolled in another
prehospital RCT; and the
patient’s mouth opened
less than 2 cm

Inclusion criteria: patients

with OHCA who need
CPR, adults > 20. Exclu-
sion criteria: traumatic
OHCA. resuscitation
deemed inappropriate,
not suitable for ETI, not
suitable for SAD, cardiac
arrest during transporta-
tion to the hospital, do-
not-resuscitate request
at the scene, ROSC at the
scene and no need for
advanced airway support,
and airway devices had
been established before
paramedics arrived

LT vs. ETI 27 EM

services

SAD vs. ETI 4EM

services

SAD vs. ETI 4EM

services

3000 (1505
LT, 1495
ETI)

9296 (4886
SAD vs.
4410 ETI)

968 (360
SAD, 413
ETI)

The primary outcome was
72-h survival. Secondary
outcomes were return
of spontaneous circula-
tion, survival to hospital
discharge, favorable
neurological status at
hospital discharge

The primary outcome was
favorable functional
outcome at hospital dis-
charge or after 30 days.
Secondary outcomes
included ventilation
success, regurgitation,
and aspiration

Primary outcome was sus-
tained ROSC. Secondary
outcomes were survival
to hospital discharge
and favorable neurologi-
cal outcome

LT group survived more

than ETI group at 72-h.
Return of spontane-

ous circulation, hospital
survival, and favorable
neurological status at
discharge were better in
the LT group. There were
no significant differences
in oropharyngeal or
hypopharyngeal injury,
airway swelling, or pneu-
monia or pneumonitis

Functional outcome did

not differ between
groups. Regurgitation and
aspiration did not differ
between groups

No difference in the rates

of sustained ROSC in
initial prehospital airway
management between
groups. Survival to
hospital discharge and
neurological outcome did
not differ between groups




Table 1 (continued)

Trial
design

Eligibility criteria

Sample
size

Outcomes

Results

Szarpak
etal. [8]

Cereceda-
Sanchez
etal.[9]

Chan et al.
[10]

Jabre etal.

0

Fiala et al.
[12]

RCT,
parallel

Inclusion criteria: patients
with COVID-19 with
OHCA who need CPR,
adults > 18. Exclusion
criteria: < 18 years old,
predicted difficult intuba-
tion

Inclusion criteria:
adults> 18, years or older
with OHCA who received
resuscitation performed
by clinicians from partici-
pating centers. Exclusion
criteria: advanced
airways, weight > 50 kg,
oral cavity<2 cm

RCT, pilot

RCT, cluster, Inclusion criteria: all

cross-over patients with OHCAs
aged over 13 years, both
medical and traumatic.
Exclusion criteria: patients
who did not meet the
criteria for resuscitation
by paramedics

Inclusion criteria:

adults > 18 years or older
with OHCA who received

RCT,
non-inferior-
ity, parallel-
group

centers. Exclusion criteria:
suspected massive aspira-
tion before resuscitation,
presence of a do-not-
resuscitate order, known
pregnancy, and imprison-
ment

Inclusion criteria: Patients
with OHCA > 18 years
old. Exclusion criteria
were: lack of consent,
emergency physician
starting airway manage-
ment prior to arrival of
the EM technician, pre-
sumed airway obstruc-
tion, death of the patient
before EMS arrival

RCT,
intention
to treat

resuscitation performed by
clinicians from participating

Interventions  Study
setting
and loca-
tions

Vie-Scope vs. 3EM

Macintosh services
laryngoscope

BMV vs. i-Gel 4 EM

services

LMAvs. LT

ETl vs. BMV 2 EM

services

LT vs. BMV 6 EM

services

90 (45 Vie-
Scope, 45
Macin-
tosh)

23 (9BMYV,
14 i-Gel)

403 LMA)

2043 (1023
ETI, 1020
BMV)

78 (35 LT, 41
BMV)

The primary outcome was
ETI success rate during
first laryngoscopy
attempt. Secondary
outcomes included
the duration of the
interruption of chest
compression during
ETI, Laryngeal view
during intubation
using Cormack-Lehane
grade system, and self-
reported percentage of
glottis opening score

Comparison between
BMV and i-Gel on cap-
nometry and survival

1 EM service 905 (502 LT, The primary outcome

was placement success,
and the secondary
outcomes were com-
plication rates and the
presence of prehospi-
tal ROSC

The primary outcome was
favorable neurological
outcome at 28 days.
Secondary outcome
included rate of survival
to hospital admission, at
day 28, rate of return of
spontaneous circulation,
and ETl and BMV dif-
ficulty or failure

Ease of handling and
efficacy of ventilation
administered by EM
technicians using LT and
BVM during cardiopul-
monary resuscitation of
patients with OHCA

Macintosh required
longer time for ETI than
Vie-Scope, and less first
attempt success rate

i-Gel group survived more
than BMV group

Placement success rate
for LT was lower than for
LMA. Complications were
more likely when using LT.
ROSC was similar between
groups. The outcomes
were similar between the
tWO groups

Neurological function
at 28-day was similar
between ETl and BMV.
Airway management was
more difficult and regur-
gitation of gastric content
in BMV than ETI, while
failed more in ETI group.
No other differences were
found

The same efficacy in ventila-
tion was found between
the two groups. No dif-
ference in complications
were found between the
groups

The table includes only randomized controlled trials (RCTs) with specific focus on airway management of patients with out-of-hospital cardiac arrest (OHCA).
Secondary analysis of RCTs have been excluded

LT laryngeal tube, ETI endotracheal intubation, OHCA out-of-hospital cardiac arrest, RCT randomized controlled trial, ROSC return to spontaneous circulation, EM
emergency medical, BVM bag-valve-mask, SAD supraglottic airway device, LMA laryngeal mask airways, CPR cardiopulmonary resuscitation, COVID-19 coronavirus

disease 2019
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