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Fig. 1. Examples of different interfaces that can be used during noninvasive ventilation. A: nasal mask, B: oro-nasal mask, C: nasal pillows,
D: oral mask, E: total face mask, and F: helmet photograph (from Reference 80, with permission).
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CPAP Mode: PEEP (E-PAP=CPAP) =4-15 F102=100%
PSV Mode: PS (I-PAP)=28-30 PEEP (E-PAP)=4-12 Fi102=100%
BIPAP Mode: PS (I-PAP)=8-30 PEEP (E-PAP)=4-12 RR=10-35 Fi102=100%
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Morphin 2 mg IV PRN

Dexmedetomidine 10-30 ng IV PRN

Midazolam 1 mg IV PRN
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Midazolam 1-2 mg IV PRN or 1-2 mg/h IV infusion



Morphin 1-5 mg IV PRN or 1-5 mg/h IV infusion

Fentanyl 50-150 ng IV PRN or 50-150 png/h IV mnfusion
Dexmedetomidine 50 png I'V mfusion stat in 10 mun then 25-75 pg/h IV mfusion
Propofol 5-15 cc/h IV infusion

CisAtracormum 8 mg IV stat then 6 mg IV PRN

Atracorium 40 mg IV stat then 10-20 mg IV PRN
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Staff safety

COVID-19 airway management: SAS

Safe for staff and patient

Accurate avoiding unreliable, unfamiliar, or
repeated techniques

Swift timely, without rush or delay

Figure 2 Frinciples of coronavirus disease 2019 airway
manageme nt.



Aerosol generating procedures

* 1 tracheal intubation

2 tracheostomy (and presumed for emergency front-of-neck airway)
* 3 non-invasive ventilation (NIV)

* 4 mask ventilation

* 5 disconnection of ventilatory circuits during use

* 6 tracheal extubation

» 7 cardiopulmonary resuscitation (before tracheal intubation)

* 8 bronchoscopy

* 9 Tracheal suction without a ‘closed in-line system

10 NGT



Systems to prevent contamination of
healthcare workers, including personal
protective equipment

* PPE
* Negative pressure rooms



Fundamentals of airway management for a
patient with suspected or confirmed COVID-19

* Prepare.

* Create a COVID-19 tracheal intubation trolley or pack.

* Have a strategy.

* Involve the smallest number of staff necessary

* Wear appropriate, checked PPE

* Avoid aerosol-generating procedures wherever Possible
* Focus on promptness and reliability.

* Use techniques that are known to work reliably across a range of
patients, including when difficulty is encountered.



* The most appropriate airway manager should manage the airway

* Do not use techniques you have not used before or are not trained in.

* Ensure all necessary airway kit is present in the room before tracheal
intubation takes place

e Use a tracheal intubation checklist

e Use clear language and closed loop communication



Anaesthetic and airway technique for
emergency tracheal intubation

* 1 ARSI approach is likely to be adopted. Cricoid force is controversial, so
use it where a trained assistant can apply.

* 2 Meticulous pre-oxygenation should be with a wellfitting mask for 3-5
min. A closed circuit is optimal (e.g. anaesthetic circle breathing circuit) and
a rebreathing circuit (e.g. Mapleson’s C (‘Waters’) circuit is preferable to a
bag-mask which expels virus containing exhaled gas into the room.

e 3 Place a HME filter between the catheter mount and the circuit. NIV
should be avoided. HFNC is not recommended.

e 4 Positioning, including ramping in the obese and reverse Trendelenburg
positioning, should be adopted to maximise safe apnoea time.



* 5 |In agitated patients, a delayed sequence tracheal intubation
technigue may be appropriate.

e 6 If there is increased risk of cardiovascular instability, ketamine 1-2
mg/kg is recommended for induction of anaesthesia. Rocuronium 1.2
mg/kg for neuromuscular blockade, should be given ASAP. These
minimise apnea time and risk of patient coughing. If suxamethonium
is used the dose should be 1.5 mg/kg.

e 7 Ensure full NMB before tracheal intubation is attempted. A
peripheral nerve stimulator maybe used or wait 1 minute.

e 8 A vasopressor for bolus or infusion is immediately available for Htn.



* 9 Only after reliable loss of consciousness — to avoid coughing —
gentle CPAP may be applied. BMV may be used to assist ventilation
and prevent hypoxia if indicated. Use a Guedel airway to maintain
airway patency. Use the 2-handed, 2-person technique with a VE-grip
to improve seal particularly in the obese patient. Use minimal oxygen
flows and airway pressures with BMV.

* 10 Laryngoscopy should be undertaken with the device most likely to
achieve prompt first-pass tracheal intubation in all circumstances in
that operator’s hands — in most fully trained airway mangers this is
likely to be a videolaryngoscope.



 a Stay as distant from the airway as is practical to enable optimal
technique, whatever device is used

* b Using a videolaryngoscope with a separate screen enables the
operator to stay further from the airway and this technique is
recommended for those trained in their use.

* ¢ If using a videolaryngoscope with a Macintosh blade, a bougie may
be used.

 d Where a videolaryngoscope is not used, a standard MaclIntosh
blade and a bougie (either pre-loaded within the tracheal tube or
immediately available) is likely the best option

e If using a bougie or stylet, be careful when removing it so as not to
spray secretions on the intubating team
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Fig. 1 Portable aerosol shield. The shield is made of transparent vinyl chloride and can be set on the stretcher during patient transportation. It

has four arm ports (radius 150 mm, indicated by yellow arrows), two in the front (@) and one on each side (b), one suction port (green arrow) and
six injection/oxygen ports (red arrowheads). The top of the shield is sloped ~ 20° to increase visibility (c). Tracheal intubation was performed with
the portable shield in place using video-laryngoscope (AWS-5100, Nihon Kohden, Tokyo, Japan) (¢, d), and the view from the EMT's perspective is

shown (d)




The intubation success rate was 100% for all
trials.

The average intubation time under the shield

was 15.38 + 11.9 s as compared with 12.6 £+ 9.0
s without the shield (p = 0.24; T test analysis).

When the feasibility of using the shield was
assessed by EMTs, the feasibility scores were
3.6 £ 0.7 for intubation with video
laryngoscopy, 3.1 + 0.7 for insertion of a LT, and
4.2 + 0.8 for ventilation using a BVM.
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ROX Index = Sp0,fFi0,
RR

Pa0u/F0s | 2300 | 20 | 150 | <100
1390 150

Procedure/surgical mask

Protective eyewear (eg. attached
visor or face shield)

Fit-tested NS5 Respirator

Full face shield

e po i | 20w | 6w [vows [ Avines

ROX Index <285 <347 <385  >4.88 m e

mlmmﬁﬂe Intubate Intubate Observe 5p0; (%) > 94 94 95 < 90
o EECTrT

Fit-tested N95 Respirator

Disposable goggles + full face shield

closed until COVID status confirmed

Personal AAMI Level 2 long-sleeved gown AAMI Level 2 pown or higher AAMI Level 3 gown or higher
Protective
Equipment Single pair of gloves [overlapping the Single pair of gloves [overlapping the Doub le gloves: Extended cuff

gown sleave) gown sleeve) nitrile/sterile gloves that cover wrists +

second pair of gloves on top
Hair bouffant foovering Hair bouffant + neck covering

Level of Admit to hospital ward Admit to Level 2 or 3 unit Admit to Level 3 ICU
Monitoring Respirology or Critical Care Team Critical Care Tearm

Single patient room with door closed Negative pressure room (if available) MNegative pressure room for the
Isolation until COVID status confirmed or single patient room with door intubation procedure (if possible)

(5ee figure on next page.)

Fig.1 a Acute respiratory illness (ARl early management decision algorithm (COVID-19). The ARI decision algorithrm guides determination of the
lewvel of support required for the hypoxernic patient, and patient factors that determine appropriateness for NI, HFNO, awake prone positicning

and intubation. b Personal protective equipment, isolation and lewvel of monitoring required for various treatments and conditions during COWVID-19.
This table accompanies a and outlines the PPE, isolation strateqgy and level of monitoring required for non-AGMP AGMP and high-risk AGMP care.
AR acute respiratory illness, AR, respiratory rate, AGMP aermsol generating medical procedure, COFD chironic obstrective pulmonary disease, 054
abstructive sleep apnea, OHS obesity hypoventilation syndrome, N neuromuscular disease, CHF congestive heart failure, W08 work of breathing,
HEMNO high flow nasal oxygen, NIV non-imvasive ventilation, Bi-PAP bi-level positive airway pressure, CPAP continuous positive airway pressune. A4
Association for the Advancement of Medical Instrumentation, PPE personal protective equipment, /L intensive care unit
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Figure 1

Legend: COT, Conventional Oxygen therapy; PP, prone positioning; HFNC, High Flow Nasal cannula; NIV, Non-Invasive

Ventilation; CPAP, Continuous Positive Pressure Ventilation; Use short term trials (max 6 h); if OK maintain 2-3 days.




Table 1 Summary of the proposed algorithm.

Step 1-Start COT when 5p02<
92%

Venturi mask to target 5p02
92-96%

Step 2-Start HFNC when
Pa02/Fi02 <300 on
02=5L/min

Ramp up from 30 L/min until
60L/ min of Flow; FiO2 to

Step 3-Wean HFNC

Decrease FiO2 first;
when you reach

maintain Sp02>93% Fi02 40% decrease
flow
Step 4-Start CPAP when Step 5-Wean CPAP

Pa02/Fi02 <200
Apply 10 cmH20 and FiO2 to
maintain Sp02 > 93%

When 5p02 = 94%
with Fi02 < 50% and
CPAP < 5cmH20

Step 6-Start NIV when Step 8-NIV failure
Pa02/Fi0OZ <100 and RR=30
and/or respiratory distress

under CPAP Or PaCO2> 45mmHg

If HACOR Index = 5
1h or 12h after
starting therapy

Consider Self-Proning after
Step 1,2,4 and 6 as tolerated
by the patient, and if
efficacious extend it during
3-3 days.

Step 2-HFNC Failure

If ROX is below 2.85
at Zh, below 3.47 at
4h: or below 3.85 at
1Zh

-CPAP Failure

If Pa02/Fi02 <100
or 20% increase in
PaCO2

Step 9-NIV after
extubation

If PaCO2> 45 during
SBT or intubation
associated with
COPD

Step 9-HFNC After
extubation

If PaCOZ2< 45 during
SBT or intubation

not associated with
COPD

Step 8-NIV failure
If HACOR Index > 5

1h or 12h after
starting therapy

Step 10-Wean HFNC
After extubation

If Flow 30 L/ min and
Fi02 30%




Table 2 HACOR Index.

Variables

Category (j)

Assigned
points

Heart rate,
beats/min

pH

GCS

PaO; /FiO;

Respiratory
rate,

breaths/min

=120

=121
=7.35
7.30-7.34
7.25-7.29
<7.25

15

13—14
11—-12
=10

=201
176—200
151—-175
126—150
101-125
=100

=30

31—-35
36—40
4145
=46

0

0w b WRRO=NKOOSEWRRK O =
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Maternal and neonatal

* Every newborn baby should have a skilled attendant prepared to
resuscitate regardless of COVID-19 status.

* The newborn baby is unlikely to be a source of COVID-19 transmission
even when mothers have confirmed COVID-19, but maternal
respiratory secretions and fluids may be a potential source of SARS-
COV-2 transmission for the neonatal team and newborn. When
appropriate, mothers can be encouraged to wear a surgical mask
during the delivery.

* Initial steps: Routine neonatal care and the initial steps of neonatal
resuscitation are unlikely to be aerosol generating; they include
drying, tactile stimulation, placement into a plastic bag or wrap,
assessment of heart rate, and placement of pulseoximetry and
electrocardiographic leads.




 Suction: Suction of the airway after delivery should not be performed
routinely for clear or meconium-stained amniotic fluid. Suctioning is an AGP
and is not indicated for uncomplicated deliveries, regardless of COVID-19
status.

* Endotracheal instillation of medications such as surfactant or epinephrine is
an aerosol-generating procedure, especially via an uncuffed tube.

* PPV remains the main resuscitation strategy for newborns for apnea,
ineffective breathing (gasping), and bradycardia. CC occur later in the
resuscitation algorithm.

e Until confirmed to be COVID-19 negative, suspected or confirmed COVID-19
positive mothers should practice hand and breast hygiene and wear a mask
during care and feeding.

e Closed incubators: Closed incubator transfer and care (with appropriate
distancing) should be used for neonatal intensive care patients when
possible but incubators do not protect against aerosolized particles.



CPR in pregnant patients with COVID19



* During the COVID-19 pandemic worse survival outcomes for both out-
of-hospital and in-hospital cardiac arrests compared to prior years.

e Multifactorial;
Severity of SARS-CoV-2 related cardiac arrest,
Implementation of termination of resuscitation guidance,

Local crisis standards of care or patient hesitancy to seek medical care
contributing to delays in care.

The provision of prompt chest compressions and defibrillation
Rescuer fatigue resulting in decreased CPR quality.

Resuscitation from cardiac arrest due to COVID-19 may be futile may
have led to earlier termination of resuscitative efforts

Overwhelmed EMS systems in regions with high rates of COVID-19.



REDUCE PROVIDER EXPOSURE AND PROVIDE
TIMELY CARE

* As not every resuscitation space has negative pressure ventilation,

closing the door may help limit contamination of adjacent indoor
spaces PPE

* In witnhessed, sudden arrest, don appropriate PPE and initiate chest
compressions immediately. All persons not wearing appropriate PPE
should be immediately excused from the room or area.

e Ventilators
e Defibrilators
 HEPA filters



* Increase the Fi02to 1.0

® Use either pressure or volume control ventilation and limit pressure or
tidal volume to generate adequate chest rise (4-6 mL/kg ideal body weight is
often targeted for adults and neonates, 5-8 mL/kg for children).

e Adjust the trigger settings to prevent the ventilator from auto trifggring
with chest compressions and possibly prevent hyperventilation and air
trapping.

e Adjust respiratory rate to 10 breaths/min for adults, 20 to 30 breaths/min
for infants and children and 30 breaths/min for neonates.

® Assess the need to adjust the positive end-expiratory pressure level to
balance lung volumes and venous return.

e Adjust ventilator settings to deliver full breaths with asynchronous chest
compressions.

e Ensure endotracheal tube/tracheostomy and ventilator circuit continuity
to prevent unplanned airway dislodgement or tubing disconnections.



* Anticipation and preparation are important in rotating patients to a supine
position.

* The very limited evidence for providing CPR in the prone position suggests
it may be better than not providing CPR.

* For patients in the prone position with an advanced airway, it may be
reasonable to provide manual compressions in the prone position until a
patient can be safely transitioned to a supine position with a trained team.

* |f deemed necessary for optimal clinical care, such as assessing
endotracheal tube patency and positioning, the following steps for
transitioning a patient to a supine position are suggested:



® Provide compressions with hands centered over the T7-T10 vertebral
bodies.

® Arrange for sufficient, trained, PPE-protected personnel to achieve
safe supination on the first attempt.

e If already intubated, ensure ventilation and vascular tubing continuity
and apply the posterior defibrillator pad to the patient’s back prior to
rotating.

e Immediately resume CPR supine once the patient has been rotated.
Confirm tubing and access lines have not been dislodged and are in
working order



CPR

* “The minimum PPE requirements to assess a patient, start chest
compressions and establish monitoring of the cardiac arrest rhythm are an
FFP3 facemask, eye protection, plastic apron, and gloves.”

* Avoid listening or feeling for breathing by placing your ear and cheek close
to the patient’s mouth.

* |In the presence of a trained airway manager early tracheal intubation with
a cuffed tracheal tube should be the aim.

* Before this, insertion of an SGA may enable ventilation of the lungs with
less aerosol generation than facemask ventilation.

* |n the absence of a trained airway manager, rescuers should use those
airway techniques they are trained in.

* Insertion of an SGA should take priority over facemask ventilation to
minimise aerosol generation.
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Prone CPR American Heart
Association
2010 AHA Guidelines (Class IIb, LOE C)
+  Advancd airway in place, hospitalized, cannot be plcaced in supine pasition
«  E.g. patient undergoing brain surgery in prone position
« Mot recommended for public layperson CPR
Steps
+ Adhere to standard ACLS algarithms
« [Patient intubated or had LMA in place
+ Provide sternal support (sand bag or a bag of saline)
«  Location of defibrillator pads:
Posterior-apical position
- Posterior-anterior position
»  Location of compression; :
- Two hands together: aver T7 at the level of the inferior border of scapula
- Two hands apart: one hand on either side of the spine, same level as above
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* We recommend calling multidisciplinary team members early in the
resuscitation process for maternal cardiac arrest to allow time for PPE
donning before they enter the resuscitation area.

* Oxygenation with intubation should be prioritized earlier in pregnant
women with symptomatic COVID-19 who suffer cardiac arrest.

* Provide chest compressions with concurrent left lateral uterine
displacement when the uterine fundus is at the level of the umbilicus or
greater.

* |f return of spontaneous circulation is not achieved, complete perimortem
cesarean delivery ideally within 5 min after time of arrest.



* The management of COVID-19 during pregnancy requires
collaborative multidisciplinary planning including critical care,
obstetric medicine, maternal-fetal medicine, neonatology, and ethics
involvement.

* Early communication with the patient and family is strongly advised.
All efforts should aim at optimizing maternal care, which will, in turn,
benefit the fetus.

* Maintaining the current principles of ARDS management is critical,
with some modifications made based on pregnancy considerations.









