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Abstract

Background: The onset of the COVID19 pandemic drove the rapid development and
adoption of physical barriers intended to protect providers from aerosols generated
during airway management. We report our initial experience with aerosol barrier de-
vices in pediatric patients and raise concerns that they may increase risk to patients.
Methods: In March 2020, we developed and implemented simulation training and
use of plastic aerosol barrier devices as a component of our perioperative COVID-19
workflow. As part of our quality improvement process, we obtained detailed feedback
via a web-based survey after cases were performed while using these aerosol barriers.
Results: Between March and June 2020, 36 pediatric patients age 1mo-18years with
anatomically normal airways and either PCR confirmed or suspected COVID-19 were
intubated under an aerosol barrier as part of urgent or emergent anesthetic care at
our institution. Experienced providers had more difficulty than expected in six (16.7%)
of the cases with four cases requiring multiple attempts to secure the airway and two
cases involving pronounced difficulty in a single attempt. The aerosol barrier was per-
ceived as a contributing factor to difficulty in all cases.

Conclusion: The use of barriers may result in unanticipated difficulties with airway
management, particularly in pediatric patients, which could lead to hypoxemia or
other patient harm. Our initial experience in pediatric patients is the first such report
in patients and provides clinical data which corroborates the simulation data prompt-
ing the FDA to withdraw support of barriers.

The COVID-19 pandemic has prompted rapid development and de-
ployment of a variety of unproven physical barriers intended to protect
providers from aerosols generated during airway management.l*2 The
US Food and Drug Administration (FDA) initially granted an umbrella
emergency use authorization (EUA) for passive protective barrier en-
closures on May 1, 2020. Although anecdotal evidence drove wide-
spread adoption of these devices, there are no data we are aware of
demonstrating they protect providers from infection with the SARS-

CoV-2 virus. Furthermore, some have expressed concern about their

safety and efficacy for both patients and providers,® with particular
concern that barriers may prolong intubation times and increase the
risk of hypoxemia.* We report our initial experience with aerosol bar-
rier devices in pediatric patients and raise concerns that they may in-
crease risk to patients.

In March 2020, our airway group developed and implemented
plastic aerosol barrier devices as a component of our periopera-
tive COVID-19 workflow.® Simulation sessions using supporting

documentation including videos for donning/doffing personal
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protective equipment, and intubating patients with suspected
and confirmed COVID-19 were provided to all clinicians starting
in mid-March prior to the care of any known COVID-19 cases at
our institution. Aerosol barriers were used at the discretion of the
attending anesthesiologist and clinical team and consisted of plas-
tic sheets draped over the patient with or without a transparent
plexiglass shield (Figure 1). Barriers provided ample working space
around the patient's head to allow unencumbered preoxygenation.
As part of our quality improvement process, we obtained detailed
feedback via a web-based survey after cases were performed while
using these aerosol barriers. This review of our quality assurance
data was deemed exempt by our institutional review board.

As of June 30, 2020, 49 pediatric patients age 1 month-18 years
with anatomically normal airways and either PCR confirmed or sus-
pected COVID-19 have received anesthesia care at our institution.
Of these, 36 were intubated using an aerosol barrier and standard
(i.e., Macintosh or Miller) blade video laryngoscopy, 5 were intubated
without aerosol barriers, and 8 were maintained with spontaneous
respirations and face mask oxygen.

Experienced providers had more difficulty than expected in six
(16.7%) of the 36 cases using aerosol barriers (Table 1). Four cases
required multiple attempts to secure the airway and two cases in-
volved pronounced difficulty in a single attempt. All cases with
reported difficulty were managed by experienced anesthesia pro-
viders (senior anesthesia trainee, CRNA, or attending anesthesi-
ologist). This difficulty occurred in otherwise healthy (ASA 1 or 2)
children age 2-18 years with anatomically normal airways present-
ing for routine emergency procedures. Subjective feedback solicited
from the providers indicated that the aerosol barrier was seen as a
contributing factor to the difficulty in all six of these cases. The pa-
tients in these cases underwent rapid sequence inductions followed
by standard (i.e., Macintosh or Miller) blade video laryngoscopy in
accordance with published guidelines.5 The airway was ultimately
secured by orotracheal intubation with a reported grade 1 Cormack-
Lehane view on video laryngoscopy in all cases. Although difficulty
was encountered, none of these patients suffered any apparent
complications from airway management.

As part of a separate quality improvement effort, we collected

data on the airway management and airway-related adverse events for

What is already known about this topic?

The COVID-19 pandemic prompted rapid development
and deployment of a variety of unproven physical barri-
ers intended to protect providers from aerosols gener-
ated during airway management. The US Food and Drug
Administration initially granted an umbrella emergency
use authorization for passive protective barrier enclosures
which was later withdrawn on the basis of simulation stud-

ies raising concerns about safety and efficacy.

What new information this study adds?

Experienced providers had more difficulty than expected
intubating one in six (16.7%) patients using aerosol barri-
ers. This is the first data on clinical use of physical barriers
for airway management, and provides clinical data which
corroborates the simulation data prompting the FDA to

withdraw support of barriers.

every patient cared for at our institution over a two-week period in May
and June 2020. The same clinicians were involved in the care of these
patients and the patients with suspected or PCR confirmed COVID-19.
Per institutional policy during this time period, standard surgical mask,
gloves, and eye protection were worn for COVID negative patients,
but not N95s or PAPRSs. In this audit, we identified 173 patients who
were ASA physical status 1 or 2, ages 2-18 years, COVID-19 negative,
asymptomatic, and did not have a history of difficult intubation who
were intubated without the use of an aerosol barrier. 4 of 173 patients
(2.3%) required more than one attempt to intubate by an experienced
provider. Of these 4 patients, one was designated as an emergency
case and none underwent rapid sequence induction. Rapid sequence
induction and intubation without an aerosol barrier was performed in
9 ASA 1 and 2 patients age 2-18 years in the COVID negative, asymp-
tomatic group during this 2-week audit. Clinicians performed direct la-
ryngoscopy for 8 patients and standard blade video laryngoscopy in 1
patient. All were successfully intubated on the first attempt, and none

experienced adverse events associated with intubation.

FIGURE 1 Aerosol barrier used in

our clinical practice. Barriers consisted

of plastic sheets draped over the patient
with or without a transparent plexiglass
shield. Barriers provided ample working
space around the patient's head to allow
unencumbered preoxygenation [Colour
figure can be viewed at wileyonlinelibrary.
com]
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Following implementation of plastic aerosol barrier devices into
our clinical workflow, we found that experienced providers had diffi-
culty during intubations of patients with anatomically straightforward
airways. This finding drove us to share our early quality assurance data
with the wider anesthesia community as use of barriers may result in
unanticipated difficulties with airway management, particularly in pe-
diatric patients. This difficulty may arise from the visual and physical
interference caused by the barrier, which is further exacerbated by the
stress associated with caring for potentially infectious patients. Such
difficulty could lead to hypoxemia or other patient harm, although no
patient in this cohort experienced intubation-related adverse events.

The nature of the COVID-19 pandemic led to rapid develop-
ment and implementation of new clinical workflows. We imple-
mented training and simulation prior to their clinical use; still, our
preliminary experience revealed important challenges. In response
to these observations, we set up a dedicated operating room for
Just-in-Time simulation training® with the tools and aerosol bar-
riers, which has subjectively improved the comfort of staff using
these new techniques. It is notable that five of the cases discussed
above occurred prior to instituting the Just-in Time training, and
only one occurred since that time. We are conducting ongoing
monitoring for adverse events through our quality improvement
program.

On August 21, 2020, the FDA withdrew the umbrella EUA and
advised against the use of protective barrier enclosures without
negative pressure due to simulations demonstrating increased expo-
sure to airborne particles to healthcare provider as well as concerns
about risk to patients.*” Our initial experience in pediatric patients
is the first such report in patients and is consistent with the simu-
lation data cited in the FDA letter raising concern about potential
harm to patients. We have stopped using aerosol barriers in the care
of patients with suspected or confirmed COVID-19 at our institu-
tion. There are important limitations of this observational report of
subjective difficulty with intubation based on quality assurance data
from a small sample at single institution without a defined research
protocol or control group. Nevertheless, our experience highlights
the need for a careful analysis of the risks and benefits of using an
aerosol barrier for airway management and provides clinical data
which corroborates the simulation data prompting the FDA to with-

draw support of barriers.
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