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CLINICAL REVIEW

Introduction

The COVID-19 pandemic has pushed medical systems beyond 
their capacity around the world.1-3 Conditions resulting from the 
pandemic require health systems to rapidly address a multitude 
of concerns, including workforce safety, staff redeployment, 
supply shortages and physical space restructuring.4 As the 
global medical community continues to prepare for what may 
be multiple COVID-19 peaks stretching over months or years,5 it 
is important that approaches to preparation are shared to allow 
adoption of best practices and an effective ongoing response to 
the pandemic. 

This paper describes the reinvention of our moderately-sized 
academic department of anaesthesiology in the Western United 
States in order to meet the threat of the COVID-19 pandemic. 
Most of the high-impact interventions implemented in our 
department focused on changes in communication structure 
and resource allocation in the face of resource scarcity and ever-
changing pandemic conditions. These changes are relevant to the 
global anaesthesia community as we all confront the universal 
challenges of limited personal protective equipment (PPE) and 
critical care medical supplies, rapidly changing information, 
as well as the need to provide healthcare services to both the 
general population and those suffering from COVID-19. With 
open access and free communication technologies, strategies 
can be shared, increasing the availability to our colleagues in 

low-resource settings. In this paper, we provide uniform resource 
locators (URLs) and supplements describing the changes we 
have made to address some of the difficulties presented to 
anaesthesia groups thus far during this pandemic. As we all 
continue to learn from each other, the sharing of resources is 
essential to maximise the effectiveness of anaesthesia providers 
for the ongoing pandemic and future challenges. 

Restructuring department governance

The threat of a pandemic is destabilising to traditionally-
structured departments in medicine because of the pace 
of change and the level of anxiety that it produces among 
practitioners. The particular characteristics of the COVID-19 
pandemic, including aerosolised spread of the virus with tracheal 
intubation and extubation, the possibility of asymptomatic 
spread and a predominantly respiratory pathophysiology and 
transmission route, put anaesthesia providers at the forefront of 
the conversation. This is not only because of their vulnerability 
to the virus but also their skill set to care for affected patients. To 
adequately manage the deluge of new information and demands 
on anaesthesiologists, it became apparent to the leaders of our 
department that our success in responding to the pandemic 
would be a function of our ability to rapidly make decisions 
and disseminate those decisions through clear communication. 
Fundamental changes were made in the first few days of our 
department’s response to the pandemic, which are summarised 
here.

Conditions created by the COVID-19 pandemic have impacted many aspects of medical practice. Responding to this crisis has 
required health systems to rapidly address a multitude of concerns, including workforce safety, staff redeployment, supply 
shortages and physical space restructuring. The pace of change created by new information and evolving conditions has proven 
challenging for traditionally-structured academic departments in medicine. Pandemic medicine requires a nimbleness in decision-
making, clarity of communication and comprehensiveness of services that may demand a temporary rearrangement of leadership 
structure and clinical service delivery. Furthermore, the uncertain nature of a pandemic may require reinstitution and dissolution 
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an airway team, COVID-19 simulation training and personal protective equipment testing, as well as our approach to evaluating 
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Incident Command System

The Federal Emergency Management Agency’s (FEMA) Incident 

Command System (ICS)6 has been adopted and adapted into 

medical practices to coordinate emergency response.7-9 The ICS 

helps to organise a network structure into a hierarchical form 

of governance.10 The goal of integrating the ICS was to support 

streamlined communication, to create a clear delineation of re-

sponsibilities and to facilitate rapid and decisive action when 

necessary. We found the ICS to be especially useful as our 

COVID-19 response became more complex (Figure 1).

COVID-19 response team leaders

The COVID-19 response team leaders (CRTL) comprised a small 

group of leaders within the department with an understanding 

of hospital operations and disaster response. Daily CRTL huddles 

allowed for fast and informed decision-making, clear messaging 

and coordinated communication with other stakeholders within 

the hospital including nursing, surgery, epidemiology, infectious 

disease, critical care and wellness. 

COVID-19 department czar

We established a new position to head the COVID-19 response, 

coordinating all aspects of the effort. The COVID-19 department 

czar (CDC) was responsible for delivering daily email and periodic 

live videoconference updates. The CDC also served as a liaison to 

hospital administration regarding COVID-19. 

On-call COVID-19 response leader

The CRTL implemented a schedule during which one CRTL leader 

would be on call to answer COVID-19-related questions (e.g. 

clinical protocols, PPE use or after-hours sick calls). This schedule 

ensured that a leader was on call on a rotating basis during any 

given 24-hour day. 

Information dissemination

Clear and accurate dissemination of information is critical for 

the stability of a department during a crisis. Our goals were to 

provide simple and clear communication from a single source, to 

prevent the spread of misinformation (e.g. rumours proliferating 

through department-wide email blasts) and to develop a well-

informed and unified voice from department leadership to 

Figure 1: Adapted Incident Command System (ICS) integrated into the University of Utah, Department of Anesthesiology’s leadership structure during 
the COVID-19 crisis 
Adapted from the Federal Incident Command System (https://www.fema.gov/incident-command-system-resources). 
ORICU – operating room intensive care unit, OB – obstetrics, OR – operating room, CRNA – certified registered nurse anaesthetist, UH – university health, PIO – public 
information officer, CDC – COVID-19 department czar, ICU ops – intensive care unit operations, AMB ops – ambulatory surgery operations, ACC – ambulatory care centre, 
HCH – Huntsman Cancer Hospital, UH – university hospital, OR ops – operating room operations, Admin lead – administrative lead, Sim – simulation, amb – ambulatory, 
CRTL – COVID-19 incident response team leaders
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inform practice. In order to accomplish this, we developed 
numerous communications and reference and education tools 
(summarised in Supplement 1). 

COVID-19 departmental intranet

Content for the intranet was curated daily by the CRTL and 
links to updated protocols and information were highlighted 

in the CDC’s daily email. Content included clinical protocols, 

recommended practices when caring for COVID-19 patients in 

the operating room, COVID-19 cardiac arrest recommendations, 

COVID-19 airway procedure recommendations, PPE guidelines, 

and wellness resources, including childcare, sick call policies and 

a library of selected COVID-19 literature (Figure 2).

Figure 2: University of Utah Department of Anesthesiology COVID-19 website screenshot representing the main categories of daily curated material 
available for clinicians
Source: Department of Anesthesiology, University of Utah 
PPE – personal protective equipment, UUHC – University of Utah healthcare, OR – operating room, OB – obstetrics, NORA – non-operating room anaesthesia,  
FAQ – frequently asked questions, HCW – healthcare workers

Figure 3: PPE supply summary is a dashboard provided by the hospital to inform hospital staff of PPE availability and use on a daily basis
PPE – personal protective equipment, PAPR – powered air purifying respirator, N-95 – negativity at approximately 95 milliseconds, MD/LG – medium/large
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COVID-19 mobile application

This mobile reference guide provided infographics on the 
principles of COVID-19 airway management, PPE donning and 
doffing procedures, COVID-19 infection prevention principles for 
operating room cases and an interactive checklist for operating 
room cases with suspected/confirmed COVID-19 patients. The 
intent of the mobile application (app) was to provide key in-
formation that was always accessible to practitioners on their 
smartphones. See the following URL for COVID-19 mobile 
content and instructions on how to download the app: https://
medicine.utah.edu/anesthesiology/covid-19-app.php.

Dashboards

Dashboards were developed and updated daily, and included, 
among others, information on medication shortages, PPE 
supplies, hospital capacity and COVID-19 case burden. Figure 3 
shows a real-time dashboard tracking the supply of PPE based 
on the reported daily use rates as an example of a relevant 
dashboard from the early days of the pandemic.

COVID-19 reference handbook

This clinical reference was created as a pocket-sized, wipeable 
booklet with infographics on COVID-19 airway management 
and PPE donning and doffing procedures. It was intended as 
a supplement to the app, making key information available 
to clinicians in a convenient, portable format. The content 
and instructions on how to print the content into a booklet 
is available at the following URL: https://medicine.utah.edu/
anesthesiology/files/covid19-for-anesthesiologists-ppe-and-
airway-management-03.21.2020.pdf.

Lectures and education supplements

This material on evidence-based guidelines for the care of 
COVID-19 patients was developed as concise, rapidly-digestible 
educational content, supplemented by lectures. The section 
on converting operating room resources to intensive care unit 
resources contains full details as well as the supplement URL. 

Live COVID-19 weekly videoconferences

During the early weeks of the pandemic, it became clear that a live 
videoconference was the most effective way of communicating 
information on updates and faculty concerns. This format had 
the added benefit of increasing the human element in the 
process of information dissemination. Questions were texted to 
a designee during the meeting and all questions were addressed 
in a comprehensive email using a frequently asked questions 
(FAQs) format, which was sent out after the videoconference. 

Daily COVID-19 email

This daily email for department-wide distribution was prepared 
by the CDC as a high-level summary for the time-starved and 
overwhelmed clinical audience. The email included relevant up-
dates with links to protocol changes, dashboards and hospital 
communications. 

Simulation course

A simulation course consisting of four simulations was devel-
oped to address knowledge gaps on COVID-19 clinical care and 
PPE use. (See the section on the COVID-19 simulation course for 
more details.) 

COVID-19 library

The information deluge during the early stages of the pandemic 
was overwhelming and anxiety producing. To promote clarity 
about the scientific foundation informing the clinical care of 
COVID-19 patients, a few departmental clinical scientists curated 
a set of high-quality publications from the scientific literature. 
This frequently-updated library of articles, which was placed on 
the website, was a convenient way for our clinicians to stay up to 
date on the latest thinking regarding the pandemic. 

Personal protective equipment

Both the clinical and psychological benefits of access to ade-
quate PPE during a pandemic cannot be overemphasised. The 
three main themes to our approach toward addressing PPE use 
and supply were (i) widespread respirator mask fit testing, (ii) 
widespread training on donning and doffing PPE and (iii) PPE 
conservation. 

At the onset of the pandemic, only a minority of our providers 
had been fit tested for N95 masks and it was apparent that 
the typical process of fit testing at our institution would be 
quickly overwhelmed. To address this need, a number of our 
administrative staff undertook training to become qualified fit 
testers which dramatically expanded our capacity.

Furthermore, worldwide PPE supply shortages demanded an 
approach to conserving N95 respirators. In addition to clear 
messaging on the appropriate use of N95 respirators (Figure 3) 
and the development of a hospital ultraviolet mask sterilisation 
programme, our department was able to acquire elastomeric 
respirators (also known as P100 masks) from an online source. 

These reusable respirators protected our providers while not 
depleting the stock of N95 masks. These respirators provided 
additional challenges, however, as we had to work with industry 
representatives, our department’s bioengineers, as well as our 
institution’s environmental health and safety group to ensure 
that the masks were genuine, would provide the appropriate 
protection,13 and could be cleaned appropriately.

COVID-19 simulation course

The anaesthesiology department’s simulation centre developed 
a 2.5-hour high-fidelity simulation course addressing the unique 
requirements of delivering care in the midst of a respiratory 
virus pandemic. The main thrust of this simulation course was to 
address the logistics of maximising patient and provider safety, 
and reducing contamination of the environment and equipment 
during airway events and “code blue” episodes. 

A needs assessment identified four knowledge gaps: (i) familiar-
ity with PPE, (ii) environmental protection of the anaesthesia 

https://medicine.utah.edu/anesthesiology/covid-19-app.php
https://medicine.utah.edu/anesthesiology/covid-19-app.php
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machine and the operating room, (iii) routine and difficult 
airway management in a COVID-19 patient in the operating 
room (OR) and (iv) emergent airway management and advanced 
cardiovascular life support (ACLS) protocols in non-OR locations 
in a COVID-19 patient. A set of four simulations were thus 
developed to address these knowledge gaps (Table I).

Airway team

The leadership team coordinating our response to the pandemic 
identified the need to establish a specialised COVID-19 airway 
team during the early days of the COVID-19 outbreak. A team 
dedicated to performing all tracheal intubations in the hospital 
during a respiratory virus pandemic has the following three 
functions: (i) to ensure that the most experienced providers are 
managing airways for the best patient outcome; (ii) to minimise 
the number of personnel exposed to virus; and (iii) to optimise 
the use of resources, including PPE and airway equipment. 

Elimination of elective surgery freed up anaesthesia providers to 
staff an in-house, 24/7 airway team consisting of two attending 
anaesthesiologists. The airway team offered immediate access 
to attending physicians in high-level PPE with the ability to 
manage airways, initiate mechanical ventilation, perform inva-
sive procedures and treat haemodynamic instability. While the 
primary role of the airway team was to manage all tracheal 
intubations in the hospital, the team was asked to fill additional 
critical roles in the hospital, including responding to and direct-
ing care for all “rapid response” calls and cardiac arrests, as well 
as being “on-call” critical care extenders in the respiratory unit of 
the emergency department. 

Converting operating room resources to intensive 
care unit resources

The sudden reduction in surgical volume and the anticipated 
need for a dramatic increase in intensive care unit (ICU) ventilator 
beds created an opportunity to transform newly underused 
operating rooms into much-needed critical care beds using 
the anaesthesia machine ventilators. Anticipating a surge of 
critically ill COVID-19 patients, we set out to rapidly reallocate the 
perioperative physical spaces, material resources and personnel.

To meet this need, education on evidence-based guidelines 

for care of acute respiratory distress syndrome (ARDS) and 

sepsis patients was combined with evolving consensus-based 

COVID-19 care guidelines. These guidelines were put into 

concise, rapidly digestible content, supplemented with video 

lectures. (See the following URL for lectures and educational 

content: https://medicine.utah.edu/anesthesiology/covid-19.

php.) In addition, ICU shadowing experiences were created for 

our anaesthesiology faculty in order to refresh their ICU practice 

knowledge and skill, and to prepare them to join a multi-tiered, 

expanded critical care team. This staffing flexibility provided by 

anaesthesiologists allowed for the offloading of ICU physician 

tasks to the team of anaesthesia critical care extenders.

Bioengineering research

In response to the pandemic, the department’s bioengineering 

research group (which has a long history of developing respira-

tory equipment) re-oriented their focus to address an expected 

significant shortage of ventilator capacity.11 Breathing circuit 

modifications were designed and tested to allow home bilevel 

positive airway pressure (BiPAP) ventilators to be used for 

intubated patients as a last resort. In addition, guidance for using 

anaesthesia machines for long-term ventilation were developed 

(Supplement 2). 

In collaboration with a bioengineering group at Stanford 

University, a simple ventilator was developed, designed to be 

rapidly manufactured with components from outside of the 

fragile medical supply chain.12 This collaboration has since been 

expanded upon to include more than 35 researchers and a 

number of major industrial partners. This effort is partly directed 

at low-resource settings where ventilator capacity may be 

severely limited. This collaborative group is preparing the design 

for the US Food and Drug Administration (FDA) Emergency 

Use Authorization (EUA) and open source distribution to the 

international community (https://www.pez-globo.org/). Numer-

ous prototypes of the ventilator have been manufactured and 

have been deployed clinically in low resource countries.

Table I: Four simulation stations using both low- and high-fidelity techniques to train personnel to care for the COVID-19 patient

Stations Learning objectives Time

PPE •	 Identification of the level of PPE needed for aerosolising procedures and non-aerosolising 
procedures

•	 Correct donning and doffing protocols

15 minutes

Anaesthesia machine •	 Location of HEPA/HME filters on the anaesthesia circuit
•	 Anaesthesia machine turnover
•	 OR cleaning

15 minutes

OR airway •	 Practice PPE donning and doffing order
•	 Best practices during routine airway management
•	 Best practices during difficult airway management

45 minutes

NORA airway and code blue •	 Practice PPE donning and doffing order
•	 Best practices of non-OR airway management
•	 Best practices during CPR

45 minutes

PPE – personal protective equipment, HEPA/HME – high efficiency particulate air/heat and moisture exchanger, OR – operating room, NORA – non-operating room anaesthesia, non-OR – 
non-operating room, CPR – cardiopulmonary resuscitation

https://www.pez-globo.org/
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Response to pharmacy constraints

The COVID-19 pandemic significantly disrupted medication 
supply by decreasing production at the source.14 In addition, 
COVID-19 patients who are mechanically ventilated require 
higher levels of sedative medications that are in limited supply.15 
This reality, coupled with the unpredictable volume of critically 
ill COVID-19 patients, required significant changes to adequately 
manage the limited inventory of these critically important 
medications. 

To meet this challenge, a medication dashboard was created 
showing daily use of sedatives, opioids and muscle relaxants in 
OR anaesthesia, non-operating room anaesthesia (NORA), nurse 
sedation and ICU sedation (Table II). The dashboard supplied 
additional information including how long the current supply 
would last given different volumes of mechanically-ventilated 
COVID-19 patients. To guide consumption practices of these 
critical medications, we published an internal dashboard that 
was updated daily and made available to our clinicians, to 
provide the information needed to prioritise and alter their 
medication regimens in the perioperative setting (Table II). 

Wellness

The physical and mental health of anaesthesiologists is a critical 
resource during an organised response to a pandemic.16 In 
addition to the intrinsic stresses of the everyday practice of 

physicians,17 a pandemic adds, among others, the stress of ex-

pansion of clinical duties to areas outside their usual scope of 

practice,18 the stress of caring for multiple critically ill patients,16 

second victim effects,19 concerns for preventing infection in 

oneself and one’s family, financial concerns, child care and 

homeschooling needs. Physician burnout has been a well-

documented and growing problem prior to the pandemic,20,21 so 

it is clear that increased wellness efforts are necessary to support 

providers.22

To meet an anticipated increase in the need for wellness services, 

a wellness champion was designated within our department to 

identify providers in need and to work with the hospital resiliency 

centre to facilitate assistance. The wellness champion provided 

live videoconference updates, relevant scholarly articles and 

a collection of community resources that offered services for 

healthcare providers. Perhaps the greatest impact of the wellness 

champion was derived from personal communication with every 

practitioner on a periodic basis. These personal conversations 

enabled individual physicians to voice their concerns and 

to engage in peer support feedback.23,24 On occasion, these 

interactions resulted in referral to the resources available at the 

hospital’s resiliency centre. 

Table II: An example of our internally published medication supply dashboard showing the “days on hand” of medications likely to be in short supply 
if our institution was to accommodate a sudden rise in the number of patients needing to be sedated for ventilation in the ICU

Ventilated 
COVID-19 
patients

Operating 
room 
interventions

Medication supply dashboard

20 + days 10–20 days < 10 days

Fentanyl Hydromorphone Midazolam Lorazepam Cisatracurium Rocuronium Succinylcholine Vecuronium Propofol

200 
patients

Restricted 
cases only 
(emergent or 
time-sensitive)

Yellow Green Yellow Yellow Orange Green Green Orange Yellow

Historic 
caseload with 
new medication 
saving 
anaesthesia 
regimens

Yellow Green Yellow Yellow Orange Green Green Orange Yellow

Historic 
caseload 
with routine 
anaesthesia

Orange Green Orange Orange Orange Green Green Orange Orange

100 
patients

Restricted 
cases only 
(emergent or 
time-sensitive)

Green Green Green Green Yellow Green Green Yellow Green

Historic 
caseload with 
new medication 
saving 
anaesthesia 
regimens

Green Green Green Green Yellow Green Green Yellow Green

Historic 
caseload 
with routine 
anaesthesia

Yellow Green Yellow Yellow Yellow Green Green Yellow Yellow
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Scientific guidance

With the outbreak of COVID-19, important issues within our 
department and institution emerged that required scientific 
guidance to address. One of the most significant issues was how 
to implement several therapeutic trials and requests for off-label 
or non-conventional treatments for patients with COVID-19. With 
no well-established interventions to treat SARS-CoV-2 infections 

or its complications, a consensus among physician leaders at our 

institution and elsewhere was that most patients would benefit 

from participation in well-designed clinical trials. To that end, a 

multidisciplinary therapeutics panel was established to evaluate 

institutional review board (IRB)-approved trials in order to 

provide guidance to providers caring for COVID-19 patients with 

regard to priority of individual trials for specific patient groups. 

Figure 4: Selected lessons learnt during the University of Utah, Department of Anesthesiology’s response to the COVID-19 pandemic
Source: Department of Anesthesiology, University of Utah 
Lesson 1 – The rapid pace of change in the early days of the pandemic required a nimble leadership team that could efficiently make decisions based on up-to-date 
information. Instituting the COVID-19 response team leaders (CRTL) and daily huddles helped to meet this demand.
Lesson 2 – People lose confidence if there is a lot of backtracking of information. The COVID-19 department czar (CDC) was a liaison to the hospital epidemiologist and 
other parties responsible for giving vital information that shaped departmental policy. All information went to the CDC, who was the single source of COVID-19 information 
to the department, thereby reducing the need to message different information. Nonetheless, messaging multiple times in multiples ways was found to be necessary to 
acculturate change quickly. 
Lesson 3 – The deluge of information sent internally and externally to the department, both to leaders and to front line providers, is vast, often contradictory, and anxiety 
producing. To limit this, we instituted a requirement that all COVID-19 information was to be sent to the CDC, who would then coordinate messaging with the CRTL and 
then send out a daily COVID-19 email. 
Lesson 4 – Changes in policies and procedures takes time to acculturate with all the different perioperative staff. Getting all stakeholders involved in discussions early and 
messaging from a single source helps to avoid confusion. 
Lesson 5 – The department continued to experience non-COVID-19 related needs and even emergencies during the COVID-19 crisis. Having a secondary leadership 
structure in place, the adapted Incident Command Structure (Figure 2), allowed COVID-19 needs to be addressed as other operational needs were also addressed. 
Lesson 6 – In order to limit possible exposure to SARS-CoV-2, all non-essential face-to-face contact ceased and many virtual meetings were required in its place. This 
presented many challenges and was best met with increased patience and kindness towards one’s colleagues and tolerance of this different method of operating meetings. 

Table III: A summary of services offered during crisis and “new normal” modes

Crisis services New normal services

Airway team √ Paused

CDC √ √

CRTL √ √

ICS √ Paused

Daily huddle √ Weekly huddle

Weekly live online faculty updates √ As needed

Daily email √ Weekly email

On-call CRTL √ Paused

CDC – COVID-19 department czar, CRTL – COVID-19 response team leaders, ICS – Incident Command Structure
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The panel has also provided information about specific agents 
(such as remdesivir, hydroxychloroquine, azithromycin, etc.) 
which have been approved in other contexts, and are now under 
consideration for off-label or FDA-approved emergency use for 
COVID-19. 

Chair’s perspective – the Dunkirk analogy

To mount an effective response to the pandemic, we unveiled 
a theme early in the crisis as a symbol of our commitment to 
engage all of our department members in the fight against 
the SARS-CoV-2 virus. Alluding to the well-known evacuation 
at Dunkirk in the late spring of 1940, in which the rescue of 
hundreds of thousands of soldiers from the western coast of 
France was made possible by throngs of “little ships” manned by 
civilians, we named our department response to the pandemic 
“Operation COVID-19 Anesthesia Dunkirk”. In developing the 
theme, a recurring motif at our department meetings was that 
all department members were called to come to the rescue in 
their respective roles, making sacrifices as necessary.

The organisation of our response to the pandemic taught us 
many lessons that we leveraged when the surge of COVID-19 
patients eventually materialised in our region (it will also be use-
ful when some other crisis arises). These lessons relate to a wide 
variety of issues, including decision-making and governance, 
communication, collaboration and resilience (Figure 4). There 
are certainly more lessons to be learnt in the days to come.

As the pandemic continues to unfold, the Dunkirk analogy is 
obviously apropos. A department’s response to a crisis is akin 
to a military operation in that things do not usually proceed 
according to plan, necessitating continuous adaptation to 
failure. It is inspiring to see healthcare workers the world over 
courageously boarding their individual boats and coming to the 
rescue at a time of great societal need, despite personal danger. 

Transitioning to a “new normal” with our global 
anaesthesia community

The global anaesthesia community continues to adapt their 
various approaches to the pandemic. As we transition from crisis 
mode to a “new normal” (Table III) and prepare for additional 
COVID-19 peaks stretching over months or years, it is important 
that approaches to preparation are shared to allow adoption 
of best practices and an effective ongoing response to the 
pandemic. 

With open access and free communication technologies, we 
have the advantage of easily sharing resources throughout 
the world, including low-resource settings. We have outlined 
some of our approaches (all of which are available through the 
indicated URLs and supplements), including how we restructured 
communication, implemented education interventions and 
approached dealing with constrained anaesthesia resources. 
These interventions represent more of a way in which to structure 
communication, present information and adapt to changes in 
resources. Therefore, these are low-resource interventions and 
could be replicated in most anaesthesia departments. As we all 

continue to learn from each other, the sharing of resources is 
essential to maximise the effectiveness of anaesthesia providers 
for this ongoing pandemic as well as future challenges.
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