British Journal of Anaesthesia

Volume 125, Number 6, December 2020

British Journal of Anaesthesia, 125 (6): 863—867 (2020)
doi: 10.1016/j.bja.2020.09.004
Advance Access Publication Date: 8 September 2020

© 2020 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights reserved.

EDITORIALS

COVID-19 and the anaesthetist:

a Special Series

Revisiting safe airway management and patient care by
anaesthetists during the COVID-19 pandemic

Tom C. R. V. Van Zundert’, Paul Barach”*>* and André A. J. Van Zundert*>

IDepartment of Anaesthesia and Critical Care, Onze-Lieve-Vrouw Hospital, Aalst, Belgium, “Department of Anaesthesia,
Children’s Research Center of Michigan, Detroit, MI, USA, 3V\/ayne State University School of Medicine, Detroit, MI,
USA, *University of Queensland, Brisbane, Queensland, Australia and *Department of Anaesthesia and Perioperative
Medicine, Royal Brisbane and Women’s Hospital, Brisbane, Queensland, Australia

*Corresponding author. E-mail: vanzundertandre@gmail.com

Keywords: airway management; anaesthesia; COVID-19; healthcare worker; occupational safety; pandemic; personal

protective equipment

The only mistake in life is the lesson not learned.

Albert Einstein

The number of victims from coronavirus disease 2019
(COVID-19) has been growing exponentially with more than 30
million positive cases reported across 188 countries, and
almost 1 million fatalities.! COVID-19 is a once-in-a-century
disease, adding 250 000 new cases daily, and with limited
targeted and effective remedies. Billions stay at home world-
wide to minimise transmission of SARS-CoV-2, as frontline
healthcare workers (HCWs) do the opposite, putting them-
selves at a 12-fold increased risk to test positive.? According to
Amnesty International, more than 3000 HCWs have died,?
whereas the WHO puts the number of infected HCWs at 1

500 000 or 10% of global COVID-19 cases.” The figures likely
represent significant underreporting, and the disease burden
is expected to continue to grow.?> Universal precautions alone
are clearly insufficient to halt the high nosocomial trans-
mission to and by HCWs.>®

Hospitals have become incubators for infection. There has
been inconsistency in policy guidance and implementation on
how to avoid self-infection while performing high-risk airway
and patient management. In nearly all of 63 countries sur-
veyed, training on personal protection equipment (PPE) was
minimal and PPE was scarce.” HCWs, hospitals, and author-
ities were ill prepared or trained, and inadequate lessons were
applied from the previous severe acute respiratory syndrome
(SARS), Middle East respiratory syndrome (MERS), and Ebola
pandemics.” ® Lack of resilient leadership by hospital
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management has resulted in HCWs, including anaesthetists,
with higher infection and higher case fatality rates when
compared with the general population.”®’

Eight months into the pandemic, HCWs are still becoming
infected and dying despite wearing PPE,'° raising indignation
about inadequate PPE, poor understanding of the dangers of
reusing PPE, and a need for a deeper understanding of practical
infection control practices in hospitals and clinics.>* We still
lack the science regarding the minimum inoculum required at
the time of SARS coronavirus 2 (SARS-CoV-2) exposure to
infect humans, what constitutes appropriate PPE, and what
clinical practice strategies can better protect against COVID-19
contamination. Clinicians have become frustrated in seeing
the worldwide physical and emotional impact of COVID-19,
and the lack of evidence-based mainstream guidance. This
has led to substantial variation in recommendations for PPE
usage, inconsistencies on PPE reuse, and on the order for PPE
donning and doffing. The lack of preparedness for COVID-19
has caused an unprecedented existential, professional, and
moral crisis that continues to put HCWs at risk. This un-
derscores the failed (inter)national health policy and health
system leadership support for frontline HCWs.

The WHO and the US Centers for Disease Control and
Prevention define prolonged, close contact as less than 2 m
away for more than 15 min.'? Given the extensive clinical
interactions during clinical workflow by and within peri-
operative teams, physical distancing is impractical. How-
ever, any duration should be considered prolonged if the
exposure occurs during aerosol-generating procedures.
When close physical contact between infected patients and
HCWs is essential, the rules of what constitutes ‘protec-
tion’ need to be explicitly adapted using human factors
methods to focus on more effective ways to reduce harm
to HCWs. A human factors approach provides a framework
to identify, analyse, and mitigate safety risks during pa-
tient care.!”> Human factors is a scientific discipline con-
cerned with wunderstanding the interactions among
humans and system elements and applies validated
social-technical methods to optimise human well-being
and overall safe system performance.

The COVID-19 outbreak has underscored the danger of
anaesthetists being complacent about infection prevention
and control.”’ Anaesthetists and other acute care clinicians,
and their equipment, are constantly exposed to a large inoc-
ulum of viral copies, especially the plume generated during
high-risk aerosol-generating procedures during airway
instrumentation and other procedures (e.g. tracheal intuba-
tion, insertion of supraglottic airway devices, noninvasive and
manual ventilation, tracheostomy, bronchoscopy, and car-
diopulmonary resuscitation).'>!* The implications for disease
spread to anaesthetists resulting from improper or inadequate
protection is devastating, risking deadly transmission to
themselves, their colleagues, families, and friends.

Furthermore, reports from medical staff from around the
world describe physical and mental exhaustion, the torment
of difficult triage decisions, and the pain of losing both patients
and colleagues, all in addition to the high infection risk and
concerns for personal and family safety.'* Sneyd and col-
leagues'® found that the pandemic significantly disrupted all
aspects of structured anaesthesia teaching and training pro-
grammes across six continents, including examination
cancellation or postponement, adding further stress chal-
lenges to the morale, mental health, and physical health of
trainees.

Every patient interaction when caring for highly infectious
patients with COVID-19, no matter how trivial, risks contagion
from the virus. The 2003—4 SARS epidemic led to several
inadequately protected anaesthetists becoming infected and
dying from exposure during airway instrumentation of infec-
ted patients.”® Protection requires a laborious process of
donning personal enhanced protective equipment followed by
an even more involved and stressful decontamination doffing
drill, under the supportive watch of a colleague to ensure
proper compliance.

Cook,'® in a recent narrative review, has argued that
anaesthetists and intensivists are likely to be at particularly
high risk of exposure because of close and prolonged exposure
to individuals infectious with SARS-CoV-2, promoting infec-
tion, but available evidence suggests that mitigation may have
been effective for most of these individuals.!” A recent publi-
cation from Wuhan, China, suggests that appropriate PPE may
have provided effective protection against SARS-CoV-2 after
the first wave, similar to when PPE was used appropriately and
protected HCWs against SARS in 2003.'81°

In the early phases of the pandemic in Wuhan, China, ~70%
of COVID-19 inpatients were HCWs and several died.” In April,
the National Italian Civil Protection Committee reported 174
physician deaths, of which 30% were anaesthetists (Quirino
Piacevioli, personal communication, 2020; president of the
Italian Association of Anaesthesiologists and Intensivists
[AAROI-EMAC], Rome, Italy). During the recent second wave of
the pandemic in Victoria, Australia, more than 25% of positive
patients were HCWs (140 of 466 on August 8, 2020) in spite of
hard lockdown measures (stage 3 for Victoria and stage 4 for
Melbourne) and several months of preparation, training, and
stockpiling of adequate PPE.?° Recently, one in six maternity
workers were shown to be positive for SARS-CoV-2 antibodies,
evidence for a previous infection.”! Of those testing positive,
one in three were asymptomatic, and 59% had not self-isolated
at any point and continued to provide patient care in the
hospital setting. This report suggested that there is a greater
risk to patients and staff from asymptomatic SARS-CoV-2-
positive HCWs than from patients to HCWs in appropriate PPE.

We recommend the following guidance to clinicans and
hospital administrators to help mitigate and prevent com-
munity transmission of COVID-19 by HCWs (Fig. 1). These
practices and procedures are based on our own clinical expe-
rience, extensive review of hundreds of scientific articles on
COVID-19 management, and a system-based, human factors
approach to identify lasting solutions to social—technical
systemic challenges. Strict training in the use/reuse of PPE,
including dedicated apparel (scrubs), surgical procedure mask
(e.g. P2/P3/N95 respirators), eye protective goggles or face
shields, sterile impermeable gown, double gloves, theatre hat,
and protective footwear, may still not be adequate when
dealing with aerosol-generated procedures. Frequent
replacement of PPE for each patient intervention, although
highly effective in limiting inhalation and contact trans-
mission of droplets and aerosols, may not be possible because
of equipment shortages. Several COVID-19-specific airway
management guidelines have recommended video-
laryngoscopy as the default tool for tracheal intubation of
suspected or confirmed COVID-19 patients.'»?> ¢ Video-
laryngoscopy maximises the likelihood of successful first
attempt intubation and allows an increased distance between
the anaesthetist and patient’s face, thus lowering the risk of
infection.?”»?® It is remarkable that despite all that has been
learned thus far and the aggressive workflow modifications we
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Community/Pre-hospital Preparedness

Testing all suspected infected individuals, staff and patients

Tracing and tracking of infected individuals (i.e. COVIDSafe app) to decrease transmission rate
Rapid response to isolate, shelter-at-home, quarantine, and travel restrictions may be imposed
Implement universal masking policies, aggressive use of PPE, and regular healthcare worker
screenings to minimise nosocomial transmissions.

Trained and Instructed Anaesthetists

Adequate knowledge of general management of infected patients
Safe routing of patients; restricted operating theatres (OTs)
Thorough decontamination of theatre contact areas

Routine practice drills in appropriate procedures for
donning/doffing enhanced personal protective equipment during
non-emergent/emergent operations and check by spotter
Perform crisis management simulation to help providers prepare
for intubation and code blue events in isolation rooms

Safe airway management is crucial to avoid transmission virus to
anaesthetist/OT staff in pre-operation areas

Targeted Hospital Facility Preparations

Consolidate hospital systems and resources during crisis
Implement rigorous risk stratification and triage protocols to
separate confirmed or suspected patients from non-COVID-19
patients

Provide training opportunities and extra staff

Conduct daily staff risk stratification

Increase COVID-19 treatment capacity (ICU beds, PPE,
ventilators, etc.)

Identify and label OT, hot zones, create negative pressure rooms
Restrictions on elective surgery to make emergency care possible
(prioritise allocations)

Readied Patient and Staff Management in Operating Theatre

Formulate plan

Conduct thorough patient assessment, team briefing, huddle and task allocation, and conduct surgical time-out

Limit number of staff in OT to most essential and most experienced

Delineate clear roles and communication of airway plan and infection prevention protocol

Check equipment, suction, and standard monitoring; add ULPA-HEPA-HME filters to ventilators and prepare/label drugs
Prepared team fully donned wearing PPE as per level 3 WHO/CDC guidelines

Allow 15 min preparation time for donning and check adequacy of procedure with spotter/buddy system

Write names all team members on gown or hood /consider adding pictures/functions on front side

Assign 2 anaesthetists to case: 1 ‘dirty’ for airway /vascular instrumentation and 1 ‘clean’ for drugs/monitoring

Staff anaesthesia assistant in OT; OT runner outside OT; surgeon and scrub nurse outside OT until intubation complete

Patient in theatre

Patient wears surgical mask; 5 min preoxygenation with FiO, 1.0 via nasal prongs covered by surgical mask
Team conducts time-out and monitoring attached as per guidelines of safe patient management principles
Cover patient’s head with plastic transparent barriers, rigid box designs or surgical stand with clear plastic sheath
Use COVID-19-specific airway management and induction checklist; tracheal intubation is the preferred technique
Reduce intubation time by using rapid sequence high-dose relaxants and sugammadex for reversal
Use videolaryngoscope for intubation by most experienced anaesthetist; preference for disposable blades and remote
monitor outside the transparent barrier; monitor intubation success with capnography, ultrasound, or chest X-ray; do not
use stethoscope; allow 20 min after intubation and extubation to allow enhanced air-circulation to clear the room
Avoid aerosol-generating manoeuvres causing virus to scatter and minimise disease exposure such as awake fibreoptic
intubation, noninvasive positive pressure ventilation, high flow nasal cannula; avoid unnecessary circuit disconnections
» Expect hypoxia and haemodynamic instability; need for vasopressors is highly likely; consider ketamine induction
+ Use lowest gas flow to maintain oxygenation; use medication to control/reduce coughing
+ Consider extubation a potential high-risk period for scattering the virus — and plan recovery in OT

Post procedure

 Doffing and correct disposal of PPE as per local protocol, hand hygiene (avoid self-contamination), checked by spotter,

shower
» Thorough decontamination OT and all contact areas
» Team debriefing and active psychological support

Fig 1. Patient and airway management strategies during the COVID-19 pandemic. COVID-19, coronavirus disease 2019; ULPA: ultralow
particulate air filter; HEPA: high efficiency particulate filter; HME: heat and moisture exchanger (ULPA-HEPA-HME).

have adopted based on lessons from colleagues around the
world, that HCWs are still getting infected and dying at such
high rates. Doctors and nurses around the world continue to
voice concerns about shortages of basic PPE such as N95 mask
respirators, being offered only surgical masks while working
with COVID-19 patients.

COVID-19 should serve as a warning to prompt a radical
rethink of the way we practice infection control.” We must
review the current risk framework for airway and patient
management workflow and use proven human factors-
informed failure modes and effects analysis (FMEA) methods

to mitigate against contaminating providers and patients. We
need to better understand how to improve the effectiveness of
training COVID-19 teams using simulation methods and
evidence-based practices. In particular, we need to address the
following: (i) are the best protocols in place to report, aggre-
gate, and analyse emerging HCW risks?; (ii) are we adopting
the best technology tools and revised workflows to protect
anaesthetists?; (iii) are we using the best tools to assess the
clinical and occupational risks including the adequacy of PPE
supply and correct PPE fit?; (iv) when is it safe to reuse PPE?; (v)
are we effectively building trust with HCWs and supporting
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Fig 2. Collection of 198 photographs of healthcare workers who
died in Mexico as a result of COVID-19 (Courtesy of MILENIO.
Author: Arturo Black Fonseca).

their physical and mental state to assure that their clinical
exposure will not harm them?; (vi) how can the crisis be used
as an opportunity to implement better individual and organ-
isational learning, to make it safer for patients and providers
as stressed in a recent editorial in the British Journal of Anaes-
thesia.””> We need better institutional, team, and individual
preparedness that will inspire more truth telling and trust
building to achieve HCW protection and mental wellness.
Until a vaccine becomes available, it is vital to implement a
robust and coherent preparedness policy for health systems
and individual patient and staff testing policies to identify
infected staff and patients. All HCWs have the right to be safe
at work (Fig. 2).
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The novel coronavirus (severe acute respiratory syndrome
coronavirus 2 [SARS-CoV-2]) responsible for the coronavirus
disease 2019 (COVID-19) pandemic has resulted in an
unprecedented global surge of critically ill patients requiring

DOI of original article: 10.1016/j.bja.2020.08.023.

mechanical ventilation.® Although there is significant
variation, critically ill patients requiring invasive ventilation
have up to 50% mortality, with survivors often requiring
prolonged respiratory support and long hospital stays.””” At
the time of writing, the UK Intensive Care National Audit &
Research Centre (ICNARC) has been notified of 13 379
admissions to critical care with confirmed COVID-19, with 10
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