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BACKGROUND: The high frequency of aerosolizing procedures in the ICU, including endotra-

cheal intubation, places clinical staff at elevated risk of contracting the 2019 coronavirus

(COVID-19). Use of an intubation checklist can reduce exposure risk and thus acts as a potential

safeguard. Specific, step-by-step guidance to perform safe endotracheal intubation in the setting

of COVID-19 are limited. This article outlines the development and refinement of a COVID-19

intubation checklist and operational protocol for ICU staff at a single center in the United

States. METHODS: A standard pre-intubation checklist was adapted and refined by consensus

using a multidisciplinary and iterative process, then distributed to local staff for clinical use.

Subsequent mock intubation training sessions were held using the new checklist to ensure profi-

ciency. Planned debriefing sessions helped identify several previously unanticipated issues, allowing

for further refinement of the intubation checklist and inclusion of all stakeholders. RESULTS: A

COVID-19 intubation checklist helped optimize safety during a high-risk situation by minimizing

aerosolization of secretions, the number of staff required in the room, the time spent in the

room, and the frequency of donning/doffing personal protective equipment. CONCLUSIONS:

We present a checklist for use during high-risk intubations of COVID-19 patients, which serves

as a pragmatic bedside tool for clinicians. The process of checklist development may also serve

as a model for facilities preparing their own pandemic protocols. Key words: intubation; COVID;
pandemic; checklist; ICU; safety; protocol; quality improvement. [Respir Care 2021;66(1):138–143. ©
2021 Daedalus Enterprises]

Introduction

The 2019 coronavirus (COVID-19) pandemic has forced

a rapid, global re-assessment of hospital protocols to opti-

mize protection of patients and health care workers alike.

In the ICU, the high frequency of aerosolizing procedures,

including endotracheal intubation, places clinical staff at

particularly elevated risk of contracting hospital-acquired

infection.1 Experience from prior pandemics suggests that

following strict checklist protocols during high-risk situa-

tions can reduce health care workers’ risk of exposure.2

Similarly, protocol deviations can increase risk.3 Outside of

pandemic situations, protocolization in the form of check-

lists is universally accepted to improve the safety of sur-

gery.4 In critical care, checklists improve the quality of

advanced cardiac life support,5 adherence to sepsis best
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associated with a central line.7 Preliminary studies regard-

ing the benefits of intubation checklists have demonstrated

mixed results,8,9 and the available literature for airway man-

agement specific to high-containment pathogens is either

discordant with evolving best practices10 or lacks utility for

use as a bedside tool.11-14

Intubation in a critically ill patient is a high-stress, time-

sensitive procedure that can result in significant patient

harm if performed improperly, but there are several

additional considerations for intubating a patient with

COVID-19. The high risk of viral transmission requires

proper donning of personal protective equipment (PPE),

which can lead to delays, decreased number of staff at bed-

side, and strained communication between the bedside

team and those assisting with equipment. An intubation

checklist thus acts as a potential safeguard to lessen the risk

of these concerns having a negative impact on patient care.

Specific, step-by-step guidance for bedside clinicians to

perform safe endotracheal intubation in the setting of highly

infectious diseases, especially those transmitted by aeroso-

lization of secretions, are limited. This article outlines the

development and refinement of a COVID-19 intubation

checklist and operational protocol for ICU staff at a single

center in the United States. Our hope is that the checklist

functions as a pragmatic bedside tool for practitioners and

that the process of checklist development described herein

serves as a model for facilities preparing their own pan-

demic protocols.

Methods

Atrium Health is a highly integrated, not-for-profit health

care system in the Southeast United States with> 40 hospi-

tals, 900 care locations throughout the Carolinas and

Georgia, and a robust tele-critical care program known as

Virtual Critical Care. The ICU staff at Atrium Health

Pineville, a tertiary care, community hospital near

Charlotte, North Carolina, use a printed pre-intubation

checklist, verbally completed just prior to intubation by a

dedicated code nurse, for usual care (see the supplementary

materials at http://www.rcjournal.com). As part of its

COVID-19 pandemic response and prior to receiving

its first patient with COVID, this intubation checklist was

adjusted by a local physician and reviewed by intensivists

at multiple sites within the Atrium Health system. The

checklist was amended and finalized by consensus, then

distributed to local nursing and respiratory therapy staff for

clinical use. Institutional review board approval was not

sought because the checklist was considered a necessary

and urgent quality-improvement initiative specific to the

COVID-19 pandemic.

To examine its application in a real-life scenario, the

new intubation checklist was used first on a patient who did

not have COVID-19 but required emergent intubation in

the ICU. This initial run-through included an intubating

physician, respiratory therapist, and 2 nurses (ie, a code

nurse at bedside and a Virtual Critical Care nurse working

remotely, but who was present via 2-way video to docu-

ment medication administration). After intubation was

completed successfully, an immediate debrief identified a

number of previously unanticipated issues, including chal-

lenging communication between participating staff,

delayed medication procurement, and minor yet critical

errors in equipment setup specific to the new COVID intu-

bation protocol. These deficiencies were summarized, cir-

culated via email among the ICU staff, and discussed,

allowing for further refinement of the intubation checklist.

All relevant members of the multidisciplinary ICU team

were included in this process to refine the checklist. The

mock COVID intubation exercise exposed issues with the

rapid-sequence intubation (RSI) kits (to be used for all intu-

bations of patients with suspected or confirmed COVID-

19), particularly pertaining to the neuromuscular blocking

agents. Two areas for improvement were identified. First,

additional neuromuscular blocking agents were added to

the RSI kit. Second, the correct doses of all medications in

the RSI kit were not known to everyone involved. The ICU

pharmacist created simple weight-based dosing charts for

all medications included and these charts were then printed

and secured to each RSI kit. Furthermore, the ICU respira-

tory therapists were trained on appropriate assembly of the

ventilator circuit, using high-efficiency particulate air filters

attached to the airway and the importance of having all nec-

essary equipment in the patient’s room at the outset.

The facility’s ICU nurse leadership and educator ensured

that dedicated training was available for day, night, and

weekend staff. Multiple mock sessions were scheduled

over several weeks to maximize reach to all ICU staff.

QUICK LOOK

Current knowledge

Endotracheal intubation for patients with the 2019

coronavirus (COVID-19) places clinical staff at elevated

risk of contracting COVID-19. An intubation checklist

can reduce risk and thus acts as a potential safeguard.

Specific, step-by-step guidance to perform safe endotra-

cheal intubation in the setting of COVID-19 are limited.

What this paper contributes to our knowledge

This article outlines the development and refinement of

a COVID-19 intubation checklist and operational pro-

tocol for ICU staff. The checklist serves as a pragmatic

bedside tool for clinicians, and the described process of

checklist development may serve as a model for facili-

ties preparing pandemic protocols.
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Each session involved 2 back-to-back practice runs, the first

to familiarize staff with the new checklist and to identify

errors, the second to develop comfort and proficiency.

Between each practice run, individualized feedback was

provided to each participant. One session was recorded to

enable asynchronous learning for clinicians and nurses

unable to attend live sessions.

Results

For 4 of these sessions, data were collected on simulation

completion time, checklist adherence, and specific commu-

nication measures (eg, assignment of roles and use of

closed-loop communication during the simulation). A total

of 10 nurses, 2 advanced practice providers, and 5 respira-

tory therapists participated in these 4 simulations. Table 1

summarizes the results. Compared to the first run-through,

the second run-through required less time to complete (av-

erage 8:57 vs 4:08), and witnessed increased adherence to

all checklist items (75% vs 100%). The use of important

communication measures, such as role assignment (50% vs

100%) and closed loop communication (0% vs 100%), also

improved. One-way analysis of variance calculation for

each category was nonsignificant.

Our facility’s COVID-19-specific advanced airway is

shown in Figure 1, and the recommended ancillary airway

equipment is highlighted in Figure 2. While not specifically

part of the protocol, the use of an intubation tent, box, or

something similar, if available, can be considered to mini-

mize staff exposure to aerosolized secretions (Fig. 3). The

finalized intubation preparation sheet and checklist can be

found in the supplementary materials (available at http://

www.rcjournal.com).

Discussion

The described intubation checklist provides a practical

bedside tool for suspected or confirmed COVID-19

patients with acute respiratory failure who require invasive

mechanical ventilation. Analysis suggests that use of the

protocol can reduce the time for intubation and improve

communication between staff. Equally as important as the

checklist itself is the multidisciplinary and iterative process

Table 1. Results of Measure Variables for First Run Versus Second Run

Participants, n
Time to Completion Checklist Adherence, %

Communication Measures

Roles Assigned Closed-Loop Communication

First Second First Second First Second First Second

Simulation #1 4 9:05 5:28 72.2 100 No Yes No Yes

Simulation #2 4 10:07 3:26 61.1 100 Yes Yes No Yes

Simulation #3 5 7:05 4:02 88.9 100 No Yes No Yes

Simulation #4 4 9:29 3:24 77.8 100 Yes Yes No Yes

Average, time or % NA 8:57 4:08 75.0 100 50 100 0 100

Data are presented as time (minutes:seconds). Debrief with verbal feedback was performed between runs.

NA ¼ not applicable

A

B

C

D

Fig. 1. Suggested endotracheal tube set-up with (A) manual resusci-
tation bag, (B) capnometer, (C) viral filter, and (D) endotracheal tube.
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used in its development. All relevant stakeholders—physi-

cians, advanced practice providers, nurses, respiratory

therapists, and pharmacists—were empowered to provide

feedback. Dedicated training sessions spread out across

multiple shifts not only provided crucial practice for the

ICU staff but also allowed for the identification of critical

gaps related to communication, process, and equipment.

Identification of these gaps before the ICU’s first intuba-

tion of a patient with COVID-19 was crucial to optimize

patient and staff safety. This approach mirrors the recom-

mended timeline of activities in caring for patients infected

with high-containment pathogens: staging equipment,

implementing staffing plans, conducting team meetings,

debriefing stakeholders, and refining clinical protocols.15

The primary goal of the COVID-19 intubation check-

list is to optimize safety of the ICU staff during a high-

risk situation by minimizing aerosolization of secretions, the

number of staff required in the room, the time spent in the

room, and the frequency of donning/doffing PPE. Under nor-

mal circumstances for intubation, the ICU door remains

open and a “runner” nurse and ICU pharmacist are present

for unanticipated equipment or medication needs. Back-up

equipment, such as a bougie introducer, is available in a

prestocked airway cart situated outside the patient’s room.

No viral filter is used, Virtual Critical Care is not normally

involved, and a second airway operator is not typically

present. Moreover, choice of intubation mode (direct vs

video laryngoscopy) and sedation medications are the pur-

view of the intubating clinician. Under COVID-19 circum-

stances, such flexibilities could become liabilities that increase

the risk of delays and accidental contamination and exposure.

Thus, in developing the COVID-19 checklist, every effort was

made to streamline the sequence of events to ensure uniform-

ity between diverse operators using a minimal number of

additional staff. The checklist’s use facilitates communication

between team members during a high-stress procedure where

even small errors could have serious repercussions.

Our proposed COVID-19 checklist is not without limita-

tions. First, currently available evidence remains unclear as

to whether intubation checklists improve patient outcomes

in a meaningful way. Second, different centers will have

different equipment, processes of care, and resource avail-

ability. Thus, this checklist is not a “one size fits all” solution;

it will need further adaptation for individual facilities and

might not be feasible if supply-chain disruptions lead to equip-

ment shortages. Third, use of the checklist may not be feasible

in truly emergent situations, such as self-extubation in a

patient with COVID-19 requiring immediate re-intubation.

Fourth, the checklist must be revisited and refined continu-

ously as recommendations surrounding COVID-19 best prac-

tices evolve. Lastly, the checklist is not externally validated. A

future validation study using rigorous scientific methods will
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Fig. 2. Ancillary equipment prepared in advance for transport into the patient’s room prior to endotracheal intubation. A: Point of care ultra-
sound; (B) ultrasound probe cover; (C) tube holder and strap; (D) video laryngoscopy screen and blade with ultrasound probe cover over wire;

(E) laryngeal mask airway; (F) disposable clamp and gauze; (G) bougie introducer; (H) primary and back-up endotracheal tubes, preloaded with
stylet(s); (I) manual resuscitation bag preloaded with PEEP valve, high-efficiency particulate air viral filter, capnometer, and mask; (J) lubricant
(sterile and nonsterile); (K) silk tape; (L) oropharyngeal airway; and (M) direct laryngoscopy light and blade.
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be important. Given the climate of urgency created by the

COVID-19 pandemic, there was insufficient time to perform a

true validation study prior to clinical implementation of this

protocol at our facility. Because the imperative to “do some-

thing” was great,16 we opted to adapt a familiar institutional

protocol using many common-sense features. Our experience

to date suggests widespread acceptance and practical utility of

the protocol in our ICU.

Conclusions

We present an endotracheal intubation checklist, which

serves as a pragmatic bedside tool when intubating patients

with COVID-19 who are experiencing advanced respiratory

failure. Using multidisciplinary discussion and dedicated

practice sessions, this checklist was refined to optimize

safety and communication during a high-risk procedure.

The checklist can be adapted to fit the resources and culture

of each facility that uses it.
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