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Royal North Shore Hospital COVID-19 Emergency Airway
Management and Tracheal Intubation Guideline
Facility Risk Level: Low
1.0 Background
Intubation and airway management may cause aerosol generating events and there is a risk
of transmission of the COVID-19 virus to healthcare workers, patients and visitors.
This guideline should be followed for all patients with respiratory failure at RNSH who have
tested positive for COVID-19, are deemed high-risk and are awaiting test results, or who are
undifferentiated.

1.1 Patient Risk Assessment
Early risk assessment should occur in all patients to identify the likelihood that they have
COVID-19. Patients should then be categorised into Proven/Probable, Possible, Low
Likelihood or Very Low Likelihood as per the RNSH COVID-19 Risk Stratification PPE
Guideline.(1)
Patients in the Proven/Probable or Possible categories (referred to as ‘COVID-19 patients’)
should undergo airway management and tracheal intubation according to this guideline, with
team members wearing enhanced Contact, Droplet and Airborne Precautions PPE (see PPE
section below).
All undifferentiated patients are to be treated as Possible COVID-19 patients until a risk
assessment has been performed. These patients should also be treated according to this
guideline.
Patients in the Low Likelihood or Very Low Likelihood groups should undergo routine
airway management by team members wearing Contact and Droplet precautions (impervious
gown, gloves, surgical mask, and eye protection). For further information on routine airway
management in these patients, see:
•
•

RNSH Recommendations for Routine Airway Mx during COVID-19 Crisis
(Anaesthesia)
RNSH Recommendations for Routine Airway Mx during COVID-19 Crisis
(Emergency Medicine)

2.0 Location of airway management
COVID-19 patients may present to RNSH with acute severe respiratory failure requiring
urgent tracheal intubation in the Emergency Department (ED). Occasionally, hospital
inpatients may deteriorate rapidly and require immediate intubation by the Code Blue Team
in the ward (non-ICU) environment. In both scenarios, airway management and tracheal
intubation should occur according to these guidelines, after which the patient should be
transferred to the Intensive Care Unit (ICU) when a bed is available.
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2.1 Patients presenting to ED (see flowchart, Appendix 9.1)
Patients presenting to the ED should be triaged according to their severity of illness.
Wherever possible, COVID-19 patients should not undergo airway management and
tracheal intubation in ED, with every effort being made to transfer them out as quickly as
possible. Very sick or unstable patients in Australasian Triage Scale (ATS) category 1, or
rapidly deteriorating towards this category), should be transferred to Resuscitation Bay 5 for
immediate tracheal intubation. If Resuscitation Bay 5 is occupied or being cleaned, the
options are:
1. Transfer urgently to Operating Theatre (OT) 17 or 18, where provision has been
made for urgent airway management and tracheal intubation – call Duty anaesthetist
on ext. 58385 or theatre floor manager on 58386
2. Request urgent ICU admission – call ICU admitting officer on ext. 32675
Patients with less severe respiratory failure (ATS category 2 and 3) should be transferred to
the ICU for airway management and tracheal intubation wherever possible. This is to
minimise the number of locations that aerosol generating events occur and decrease the risk
of transmission of virus to staff, visitors and patients. Close liaison will be required with the
ICU admitting officer (32675) to streamline the process of admission.
2.2 Hospital (non-ICU) inpatients
COVID-19 hospital inpatients who deteriorate rapidly should be assessed quickly.
Wherever possible they should be transferred to the ICU for airway management and
tracheal intubation. This will require close liaison with the ICU admitting officer (ext. 32675).
If the patient requires immediate intubation, this should be carried out in the patient’s location
according to this guideline.
2.3 Transfer of patients around hospital
•
•

COVID-19 patients should be transferred only when the destination clinical area (ICU
or OT 17/18) has space and staff to accept them.
See also: COVID-19 ICU Intra-Hospital Transport General Procedure

2.3.1 Non-intubated patients
Non-intubated patients should be transferred with oxygen in place via nasal prongs or simple
oxygen mask, and if possible, a surgical mask (over the nasal prongs or under the oxygen
mask). Accompanying staff should wear Contact, Droplet and Airborne precautions PPE.
2.3.2 Intubated patients
Intubated COVID-19 patients should be transferred by appropriately trained clinicians in
Contact, Droplet and Airborne precautions PPE. The team should include a ‘Hallway Runner’
to clear route of traffic (not in PPE), see COVID-19 ICU Intra-Hospital Transport General
Procedure
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•
•
•
•
•

Ensure all circuit connections checked and tracheal tube well secured, cuff pressure
adequate
A transport ventilator should be used in all patients, to minimise the risk of
disconnections that can occur during manual ventilation while in transit
Ensure adequate oxygen, battery life of ventilator and monitor
Check transfer equipment and drugs before departure
Call destination clinical areas before departure

3.0 Airway management techniques
3.1 Awake intubation
This guideline outlines the approach to tracheal intubation by rapid sequence induction and
laryngoscopy. Awake intubation techniques should be avoided where possible due to the
high risk of aerosol generation. The decision to perform these techniques should be made by
a senior anaesthetist.
3.2 High flow nasal oxygen (HFNO) and Non-invasive ventilation (NIV)
There are limited data on the efficacy and safety of NIV and HFNO in the context of viral
pandemics. Experience with Infuenza A (H1N1) showed that NIV failed in 57-85% of
patients, with failing patients having a higher ICU mortality than those treated with invasive
mechanical ventilation.(2, 3) Experience with a small cohort of COVID-19 patients in Wuhan
showed a lower failure rate of NIV. Of 29 patients commenced on NIV at ICU admission, 14
(48%) went on to require invasive mechanical ventilation. The mortality rates were very
similar for patients who failed NIV (and proceeded to invasive ventilation) and patients who
received invasive ventilation only (86% and 87% respectively).(4)
During the SARS outbreak, there were reports of significant transmission to healthcare
workers from NIV (8). It may also lead to delayed tracheal intubation, such that patients are
sicker, and tracheal intubation more rushed, which can lead to increased risks to staff.(5)
In general ICU patients, HFNO has been found to decrease the need for tracheal intubation
in acute hypoxaemic respiratory failure compared to conventional oxygen therapy, without
impacting mortality.(6) Its utility in viral pandemics is unknown. A small cohort study of
Influenza A patients showed that treatment with HFNO avoided intubation in 45% of patients,
although almost all patients with a higher severity of illness eventually received invasive
ventilation.(7)
Reports in the online media suggest that NIV and HFNO are being used extensively in the
COVID-19 patient group. This is likely in patients with milder disease, though this is unclear.
If mechanical ventilators become scarce, these modalities might be used out of necessity.
The potential advantages of using HFNO and NIV in these circumstances, however, need to
be balanced against the risk of virus aerosolisation. Manikin studies suggest that dispersal of
liquid from HFNO at 60L/min is minimal, and significantly less than that caused by coughing
and sneezing, providing that nasal cannulae are well fitted.(8, 9)
The level of liquid dispersal in patients, and therefore the risk to healthcare workers of virus
aerosolisation, remains unclear. The risk of aerosolisation from HFNO will depend on many
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variables, including duration of use, flow rate, patient coughing and cooperation, and the
quality and fit of staff personal PPE. Other considerations when choosing between HFNO
and intubation are patient factors such as illness trajectory, patient comorbidities and
prognosis, resource factors (such as the availability of ventilators and other equipment), and
the availability of staff to perform intubation (and care for the ventilated patient).
Until further data become available, it should be assumed that NIV and HFNO are
aerosol generating. The following principles apply:
•

•
•

Patients receiving HFNO or NIV should be cared for in airborne isolation rooms and
staff should wear Contact, Droplet and Airborne precautions PPE while in the patient
room.
HFNO should not be used at flow rates above 50L.min-1
HFNO and NIV should not be used when the patient has severe respiratory failure, or
a trajectory that suggests that invasive ventilation is inevitable. These patients should
be transitioned from oxygen therapy via a simple mask to intubation and invasive
ventilation without delay.

4.0 Preparation for airway management and tracheal intubation
For all patients who are assessed as being likely to require intubation and ventilation:

•
•
•
•

Medical staff to perform airway assessment
Consideration should be given to shaving patients with beards
Bedside nurse to perform sizing of face mask and oropharyngeal (e.g. Guedel) airway
and place in a kidney dish in the patient’s room, in their packets.
Nursing staff to ensure availability of COVID-19 intubation tray (see below)

4.1 Personnel
•
•
•

The most experienced operator should perform intubation to minimise risk to the team
and because COVID-19 patients can desaturate very rapidly
If any difficulty is anticipated in ED or ICU, or if help is required due to workload, an
anaesthetist should be called (Fellow or above, via ext. 58385)
At night, if a patient requires urgent intubation, the ED or ICU Specialist and
Anaesthetic Fellow should both be called to maximise the chances that an
experienced Airway Operator is present.
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•

•

If an anaesthetist is present, they should perform tracheal intubation and all
decisions regarding airway management should be deferred to them. The
overall management of the patient remains the responsibility of the most senior
ED/ICU doctor.
The intubating team (see Figure 1) should consist of (and be limited to):
o Airway Operator (ED / ICU Specialist or Specialist/Fellow in Anaesthesia)
o Airway assistant (senior nurse with experience as airway assistant/Advanced
Trainee in Intensive Care/Fellow in Anaesthesia). If anaesthetist attends,
they will usually bring anaesthetic nurse to act as Airway Assistant.
o Team leader (ED/ICU Specialist or Advanced Trainee), who should also
administer drugs and watch the monitor. In OT, this role is optional and will be
dependent on the clinical status of the patient.
o In-room Runner. This runner is optional depending on staff availability and
stability of patient.
o Door Runner (in ante room or outside patient room/resus bay in Contact,
Droplet and Airborne precautions PPE) to pass any further equipment into
room that may be needed in an emergency
o Outside room Runner, to pass equipment into ante room, if available

Figure 1: Team members and positions
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4.2 Personal Protective Equipment (PPE)(10, 11)
•

•

•
•
•

PPE for Airway Operator, Airway Assistant and Team Leader:
o Surgical gown, consider double gloves, theatre hat, N95/P2 mask, face shield
o Outer gloves (if used) should be removed carefully after airway management
is completed
o NB this level of PPE should also be worn for endotracheal tube
repositioning/replacement, bronchoscopy and percutaneous dilatational
tracheostomy
PPE for In-room Runner and Door Runner
o Contact, Droplet and Airborne PPE (Long sleeved impervious plastic gown,
gloves, N95/P2 mask, eye protection)
NO PPE for Outside room Runner
All staff should have their PPE ‘fit-checked’ by a designated staff member acting as a
‘spotter’ before entering the room.
Doffing should also be supervised by an experienced spotter, to minimise the
chances of self-contamination.

4.3 Patient
In the period before the intubating team enter the room, bedside nurse to ensure that:
•
•
•

The patient should be placed in a 45 head-up position to maximise oxygenation
Two working intravenous access lines should be present
Patient’s nasogastric tube should be aspirated, if present

4.4 Equipment
The following equipment should be prepared by the intubating team outside the room and
checked against the BEFORE ENTERING THE ROOM section of the COVID-19 Emergency
Intubation Checklist (NB: the ICU/E airway and resuscitation trolleys should not be taken into
the patient room OR ante-room):
4.4.1 Equipment for airway management
•
•
•
•

Video-laryngoscope with blade chosen and attached
Manual resuscitator: self-inflating bag-valve-mask (BVM) or Mapleson F circuit
Drugs – induction agents, neuromuscular blockers, metaraminol, consider dilute
adrenaline (1:10,000 or 1:100,000)
Silver trolley with COVID-19 intubation tray containing the following equipment (see
Figures 2 and 3):
o Macintosh laryngoscope with size 4 blade and light checked
o Bougie/Stylet
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•

o 10ml syringe
o Tube tie
o Sachet lubricant
o Endotracheal tubes size 6.0, 7.0, 8.0
o Second generation supraglottic airway (i-gel or Aura-Gain) sized to patient
o Scalpel
o 14Fr nasogastric tube
o In-line suction (endotracheal tube length)
o End-tidal CO2 cuvette or tubing
o Viral filter
NB: not all this equipment needs to be taken into the room. In patients known to be
easy to intubate, for example, the team may elect to leave the bougie, size 6.0 tube,
scalpel and supraglottic airway outside, to be passed into the room if required.

Figure 2: COVID-19 Intubation Tray – contents

Figure 3: COVID-19 Intubation Tray (example)
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4.4.2 Equipment to be immediately available OUTSIDE THE ROOM for emergency use
during intubation
•

•
•
•

COVID-19 Cardiac arrest tray (see figure 4), which contains:
o Adrenaline 1mg x 3
o Amiodarione 300mg
o Atropine 600mcg
o Metaraminol 10mg vial
o Pump set
o 1 litre 0.9% saline
Cardiac arrest trolley (with defibrillator pads attached)
Airway trolley (containing equipment which may be required in an airway emergency)
Ambu bronchoscope on stand with green (medium) bronchoscope in packet

4.4.3 Mechanical Ventilator
•

•

•
•

For all types of ventilator, the following principles apply:
o OT: the anaesthetic machines in OT 17 and 18 are always set up
o ED: a Hamilton ventilator is always set up in Resuscitation Room 5
o ICU: a Drager ventilator should be set up outside the patient room, and
brought into the room by the intubating team
o Wards: an Oxylog transport ventilator should be sought from ICU for transport.
It should be set up outside the patient room
o Pre-use check should be performed in all circumstances
o Ensure all tubing connections (break points) are firmly secured to minimise
accidental disconnections
In ICU, Drager V500 ventilator should be set up as follows:
o Wet circuit for all patients
o Viral filter on expiratory limb (ventilator end)
o Green catheter mount attached to ventilator tubing (patient end)
In ED, Hamilton T1 ventilator with transport ventilator tubing using viral filter at patient
end (see below)
In OT, anaesthetic machine with circle system and HME/viral filters in inspiratory and
expiratory limbs (anaesthetic machine end).

5.0 Process for Airway Management(12)
5.1 In-room set-up

•
•
•

On entering room, COVID-19 intubation tray should be placed on silver trolley or table
Face mask should be attached to viral filter and ETCO2 (see Figure 5 and 6)
ETCO2 should be zeroed (NB this can take up to 3 minutes)

•

Oropharyngeal airway should be taken from the kidney dish in the room and placed
on the silver intubation trolley
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Figure 5: Circuit set up

Figure 6: Circuit set-up – pre-oxygenation (ED/ICU - example)

5.2 Pre-oxygenation
•

•

•

•

Limited experience with the COVID-19 patient group has shown that rapid and
profound desaturation can occur on induction of anaesthesia. Pre-oxygenation is
therefore particularly important.
In the period before the team enters the room to perform intubation, the patient’s
oxygen delivery should be maximised by placing patient in 45 head up position, and
they should remain in this position for pre-oxygenation
Prior to the team entering, a critically unwell COVID-19 patient may be receiving high
flow oxygen via nasal cannulae, simple oxygen mask or a non-rebreather mask with a
reservoir bag. These devices should not be used for pre-oxygenation when the team
is in position, due to the risks of aerosolisation.
If the patient is receiving high flow oxygen, it should be turned off prior to removal of
the face mask or nasal cannulae to minimise aerosolisation.
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•

•
•

•

•
•

•
•

Pre-oxygenation should then be commenced immediately, using the face mask with
viral filter, ETCO2, BVM or Mapleson E circuit connected to 15L.min-1 oxygen (see
figure 6), or anaesthetic machine circuit.
A vice (V-E) grip is recommended to maximize the face mask seal and minimise gas
leak after induction. (see Figure 7)
Positive End Expiratory Pressure (PEEP) should be applied via a PEEP valve
attached to a self-inflating BVM, by partially occluding the open and of a Mapleson E
circuit, or the adjustable pressure limiting (APL) valve on an anaesthetic machine.
Continuous waveform capnography should be used. A triangular rather than square
ETCO2 trace may indicate a leak around the face mask with aerosolisation of virus
and should prompt interventions to improve the seal.
Fully pre-oxygenate the patient. A minimum of five minutes of pre-oxygenation is
recommended
After neuromuscular blockade, patients with severe disease are likely to require
manual ventilation to prevent profound oxygen desaturation. To minimise the risk of
aerosolisation of airway secretions, this should be performed as a two-person
technique, with the Airway Assistant gently squeezing the bag and adjusting the level
of PEEP as required.
During pre-oxygenation, team should complete the ‘FINAL CHECK IN ROOM’ section
of the COVID-19 Emergency Intubation checklist as a challenge-response ‘time-out’
Patient should then be repositioned from the pre-oxygenation position (45 head up)
to the intubating position (‘sniffing’ or ‘ear-to-sternal notch’ position)

Figure 7: Vice grip
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5.3 Tracheal Intubation

•
•

•

•
•

•
•
•
•
•
•
•
•
•

Rapid sequence induction should be performed to minimise mask ventilation
The use of apnoeic oxygenation (via HFNO or standard nasal prongs) for apnoeic
oxygenation during intubation is not recommended given the risk to staff due to
aerosolisation of the virus.
An adequate dose of neuromuscular blocker is essential to avoid coughing and
facilitate intubation:
o Rocuronium 1.5-2.0 mg.kg-1 ideal body weight
o Suxamethonium 1.5-2.0 mg.kg-1 total body weight
Video-laryngoscope should be used routinely, using screen (indirect view), with
operator standing upright
If a bougie or stylet is used, care must be taken not to cause contamination when
removing it from the patient’s airway. It should be laid carefully on a bed protector
(‘bluey’) or similar on the bed, wrapped and disposed of carefully after intubation.
Care should be taken to place tube to correct depth first time, to minimise
disconnections and cuff deflations
Once tube placed, cuff should be inflated before positive pressure ventilation is
attempted
Remove MASK ONLY and attach viral filter, ETCO2, BVM/Mapleson F circuit to
endotracheal tube (for example, see Figure 8)
Check all connections
Inflate bag to ensure chest rise and ETCO2
Remove BVM/Mapleson F circuit ONLY and connect ventilator tubing +/- catheter
mount (for example, see Figure 9).
Check all connections
Airway Assistant to secure tube with tube tie while Airway Operator holds tube
Commence mechanical ventilation.

Figure 8: Circuit set up immediately after intubation (ED/ICU - Example)
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Figure 9: Initial ventilator set-up (ICU - Example)

5.4 Difficult/failed Intubation
•

In case of difficult/failed intubation:
o Call for anaesthetist (if not already present)
o Plan B: 2nd generation supraglottic airway (i-gel or Aura Gain) with gentle
ventilation to minimise air leak, consider apnoeic fibre-optic conversion to ETT
▪ Size 3 i-gel / Aura Gain takes 6.0 tube
▪ Size 4 i-gel / Aura Gain takes 7.0 tube
▪ Size 5 i-gel / Aura Gain takes 8.0 tube
o Plan C: Two-person face mask ventilation with +/- oropharyngeal /
nasopharyngeal airway, Airway Assistant squeezing bag
o Plan D: Scalpel-bougie-tube technique (size 6.0 ETT). This can be performed
by Airway Operator or Team Leader.

6.0 Post intubation
•

The COVID-19 Intubation tray and any unused airway equipment should remain with
the patient for use in emergencies. Used items can be replaced in ICU as deemed
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•

•
•

•

necessary, such that the patient has an adequate set of equipment in the room in
case of accidental extubation.
The video-laryngoscope blade should be bagged and sealed for sterilisation by CSSD
as per sequence below:
o Video-laryngoscope blade should be placed in specimen bag in room, bag
then sealed
o Bag then cleaned with disinfectant wipes in the patient room
o Take bag into ante-room/outside room immediately and place on DIRTY
bench/surface
o DOFF PPE (except for mask), perform HH, DON new gloves
o Clean bag AGAIN with disinfectant wipes. Transfer bag to CLEAN
bench/surface
o DOFF gloves, perform HH.
o Item is now safe to pick up with un-gloved hands
o Bag should be taken immediately to CSSD Specimen Reception
Any unused disposable equipment (e.g. bougie, endotracheal tubes, supraglottic
airway, scalpel) should be kept in the room for future use in the same patient.
In ICU only: after the tracheal tube has been secured and mechanical ventilation
established, a planned disconnection should be performed to remove the viral filter
and insert an in-line suction catheter. The viral filter needs to be removed as these
filters can become wet over a short period. Follow procedure below:
Planned disconnections of the ventilator circuit:
o Should be kept to a minimum
o Should be performed by placing ventilator on standby
o The ‘manual disconnect’ feature of Drager ventilators should not be used. This
feature resets after 30 seconds, and gas leaks can still occur even when it is
used correctly
o require the same level of PPE as worn by Airway Operator, Airway Assistant
and Team Leader for intubation
o Consider clamping tube prior to disconnection, especially if patient is very
PEEP dependent. Care should be taken when applying and removing the
clamp, as this can lead to tube damage or dislodgement.
Figure 10: Long-term ventilator set-up (ICU - Example)
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9.0 Appendices
9.1 Adult Airway Management During COVID-19 Crisis - RNSH Emergency Department
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9.2 RNSH COVID-19 Intubation Checklist
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9.3 Safe Airway Society Infographic 1
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