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When to Intubate?

• no evidence-based guidelines.

• 一般原則:

worsening hypoxemia and severe respiratory distress, 

refractory to oxygen supplementation, and 

noninvasive respiratory support 

J Am Coll Emerg Physicians Open 2020;1:95-101  
Emerg Med Pract 2020;22:1-28
Intensive Care Med 2020;46:837-40 
Am J Respir Crit Care Med 2020;201:1319-20 
Indian J Respir Care [serial online] 2021 [cited 2021 May 29];10, Suppl S1:24-8.



When to Intubate?
•Rapid progression over hours  

•Lack of improvement on >50 
L/minute of high flow oxygen 
and a fraction of inspired 
oxygen (FiO2) >0.6

•Evolving hypercapnia, 
increasing work of breathing, 
worsening mental status

•Hemodynamic instability or 
multiorgan failure 
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•Severe respiratory distress; exhaustion.

•Not able to maintain SpO2 > 90% on non-
invasive oxygen supplementation

•PaO2/FiO2 < 200.

•PaO2/FiO2 < 300 with hypotension requiring 
vasopressor support

•GCS < 8 with threatened airway

•Decision to intubate should be taken on a 
case by case basis based on the clinician’s 
discretion

Indian J Pediatr. 2020 Jun;87(6):433-442.



When to Intubate?

• Delaying intubation until the patient acutely decompensates is potentially 
harmful to the patient and healthcare workers and is not advised.

• Many experts with experience: suggest “early” intubation. 

• Silent hypoxemia: a culprit in delayed intubation

• 專家意見:

• HFNC or NIV failure. 

It is recommended to consider the 

patient’s global clinical and physiological status 

in the decision to intubate. 
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不須抽血，不會增加醫療人員進出病室!





Key points of managing the airway

(1) minimize aerosolization and exposure; 

minimizing the number of clinicians included

(2) maximize first-attempt intubation success 

to reduce time and extent of exposure

(3) reduce personnel exposure by wearing personal 
protective equipment (PPE) or devices.

J Am Coll Emerg Physicians Open 2020;1:80-4
Indian J Respir Care [serial online] 2021 [cited 2021 May 29];10, Suppl S1:24-8.
Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.Published online 2020 Apr 13. doi:10.1213/ANE.0000000000004872







KSVGH
Powered Air-Purifying Respirators (PAPR) 動力空氣濾淨式呼吸防護具



插管流程以下用藥步驟得依臨床情況增減變化。

高榮COVID-19 插管流程_20210520 
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Appropriate PPE 

 children shed the virus asymptomatically, even in stool, and infect others.  15% 
aymptomatic (1780)

[J Med Virol. 2020.; J Gastroenterol Hepatol; Emerg Microbes Infect. 2020;9:707–713.; Am J Gastroenterol. 2020. ; Eur J Pedia2020, 179:1029-1046 ]

 asymptomatic well infant reported high viral loads for 16 days. 
[Clin Infect Dis. 2020;ciaa201.]

 Anywhere from 18% to 31% of COVID-19-positive passengers isolated

on the Diamond Cruise ship never developed symptoms.  ( children included )

 Early periods of SARS-CoV-2 can lead to lower levels of sensitivity on screening 
tests. 

[Radiology. 2020;200343.] 

 A PPE coach should be available to ensure correct donning and doffing of PPE
[Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.Published online 2020 Apr 13. doi: 10.1213/ANE.0000000000004872]



Case Preparation

 Plastic shield 

 Prepare all drugs and equipment in advance

 Open trash can and sharps contaners

 No badges, keys, cell phones, pagers, and pens 

(Emergency phones may be kept in sealed bags to facilitate 

communication with other clinicians)

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872. 



Premedication
 Use to reduce crying and aerosol generation

 Avoid nasal administration of premedication

( because of the potential for high viral loads and 

the risk of coughing and sneezing)

 Avoid parental presence 

( to conserve PPE and reduce clinician exposure ). 

--However, this will depend on the local infrastructure and 

practice especially in areas where PPE shortages are not of concern.

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872



Induction of Anesthesia/sedation

Intravenous

 Preferred method of induction

 Neuromuscular blocking agent recommended

 Consider rapid sequence induction 

Mask induction ( if required )

 Lowest possible flow

 Consider clear plastic barrier

Can J Anesth. 2020

Interim Guidance, 19 March 2020. Geneva, Switzerland:World Health Organization; 2020.

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.



Intravenous Placement and Induction of Anesthesia

 IV induction is preferred. ( as inhalational induction may increase 

exposure)

 However, should assess the child’s disposition to IV catheter placement 

as struggling to place a catheter may result in higher exposure to 

respiratory droplets if the child cries. 

 rapid sequence induction

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872



Figure 2. 
(A)A depiction of transparent drapes 
being used as an aerosolization barrier 
during
mask induction in a patient; 
(B)video laryngoscopy intubation in a 
manikin; 
(C)direct laryngoscopy in a real patient; 
(D)drape technique using an 
anesthesia elbow and suction under 
the transparent drapes.

美國FDA建議如使用插管防護箱，必須要在負
壓環境下，因為防護箱會限制執行者的手部
空間，降低成功率，增加低血氧時間，損害
防護用具，增加醫療照護者暴露，移除防護
箱也會影響部分醫療處置
余忠仁院長 臺大醫院新竹台大分院
2021年6月12日 CDC演講
===================================

美國人手肘太長，所以覺得不好用?

https://www.cna.com.tw/news/aloc/202004180064.aspx



Airway device

 Cuffed tracheal tube preferred

 Video laryngoscopy  preferred

Most experienced laryngoscopist

 In-line closed suctioning preferred

 Laryngeal airway with good seal acceptable

 Simple face mask may reduce aerosol dispersion

 Nasal cannula, bag mask ventilation less desirable

 Avoid clinician exposure with leak checks, use equipment instead

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.



Difficult Airway 1

Points to consider

 Assemble airway team

 Check equipment/ just in time review

Most experienced airway manager to performed

 1st-videolaryngoscopy

 2nd-fibroscopic through LMA

 3rd combined fiberoptic with video layngoscopy

 4th- considered an invasive airway [Front of Neck Access FONA/surgical]

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 

10.1213/ANE.0000000000004872.

可用NRM(Non-rebreathing mask)過渡



Difficult Airway 2

 Consider neuromuscular blocking agent

 If unable to avoid bag mask ventilation, use low tidal volumes with  two-

person techinique

 Avoid passive oxygenation if tolerated

 LMA as rescue device

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.

Published online 2020 Apr 13. doi: 

10.1213/ANE.0000000000004872



Emergency and Extubation 

 In-line closed-suctioning preferred

 Clear plastic barrier in place

 Recover in the operating room

 Consider deep extubation

Minimize coughing [ TIVA, Dexmed, propofol, lidocaine ]

 Avoid common patient area

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.



Transporting Intubated Patients

 a viral filter on patient side and expiratory limb of ventilators

 viral filter between endotracheal tube adaptor and manual transport 

circuit

 Consider optimizing sedation and/or neuromuscular blocking drug

(weigh the risks and benefits )

https://www.asahq.org/in-the-spotlight/coronaviruscovid-

19-information/purposing-anesthesia-machines-forventilators.

Published 2020. Accessed March 31, 2020.   https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.



Figure 3. A, 
Standard viral 
filters
(red circle) present 
on inspiratory
and expiratory 
limbs of an
anesthesia circuit 
depending on
manufacturer can 
be removed
and used as a viral 
filter for a
transport circuit 
for patient
transport. B, Viral 
filter (red
circle) removed 
from anesthesia
circuit and inserted 
between the
endotracheal tube 
adapter and
transport circuit.

https://www.asahq.org/in-the-spotlight/coronaviruscovid-
19-information/purposing-anesthesia-machines-forventilators.
Published 2020. Accessed March 31, 2020.   https://www.pediregistry.org/
Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872



Figure 4. B, A Mapleson D breathing circuit with a viral filter at the distal end. Not suitable for infants, neonates, and small children 
because of the dead space of the filter and potential rebreathing. C, A Mapleson D breathing circuit with a viral filter proximal to the 
fresh gas flow. Preferred in infants, neonates,and small children.

https://www.asahq.org/in-the-spotlight/coronaviruscovid-
19-information/purposing-anesthesia-machines-forventilators.
Published 2020. Accessed March 31, 2020.   https://www.pediregistry.org/
Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872



Infrastructure

 negative pressure room for aerosol-generating medical procedure

 Ensure adequate air exchange

 If negative pressure room are not available, use high-efficiency 

particulate air (HEPA) filters as appropriate for square footage

Anesth Analg. 2020

https://www.pediregistry.org/

Anesth Analg. 2020 Apr 20 : 10.1213/ANE.0000000000004872.



Interim Guidance for Basic and Advanced Life Support in 
Children and Neonates With

Suspected or Confirmed COVID-19

• COVID-19 is highly transmissible, particularly during resuscitation.

• The challenge is to ensure that patients with or without COVID-19 
who experience cardiac arrest get the best possible chance of survival 
without compromising the safety of rescuers, 
who will be needed to care for future patients. 

Pediatrics  May 2020,  e20201405;  DOI: https://doi.org/10.1542/peds.2020-1405 



Summary of adjustments to CPR algorithms in 

suspected or confirmed COVID-19 patients.

Pediatrics  May 2020,  e20201405;  DOI: https://doi.org/10.1542/peds.2020-1405 

Reduce provider exposure 
• Don PPE before entering the room/scene 
• Limit personnel 
• Consider using mechanical CPR devices for adolescents who meet height 

and weight criteria 
• Communicate COVID-19 status to any new providers 



Summary of adjustments to CPR algorithms in 

suspected or confirmed COVID-19 patients.

Prioritize oxygenation and ventilation strategies with lower aerosolization risk 

• Use a HEPA filter, if available, for all ventilation 

• Intubate early with a cuffed tube, if possible, and connect to mechanical 
ventilator, when able 

• Engage the intubator with highest chance of first-pass success 

• Pause chest compressions to intubate 

• Consider use of video laryngoscopy, if available 

• Before intubation, use a bag-mask device (or T-piece in neonates) with a HEPA
filter and a tight seal 

• If intubation delayed, consider supraglottic airway 

• Minimize closed circuit disconnections 



European Resuscitation Council COVID-19 
guidelines executive summary

Paediatric basic and advanced life support with suspected or 
confirmed COVID-19

• Check for responsiveness - in an unresponsive child, 

assess breathing visually (chest rise). 

Do not approach the child’s mouth or nose at this stage. 

Cardiac arrest is defined by ‘being unresponsive and not breathing normally’.

• Once cardiac arrest is identified, 

rescuers should provide at least compression-only CPR. 

Place a surgical mask or other face mask (if available) over 

the child’s mouth and nose before commencing chest compressions

R E S U S C I T A T I O N 1 5 3 ( 2 0 2 0 ) 4 5-5 5

或以衣物遮口鼻

Out-of-hospital

7 Country/17 medical centers



Healthcare providers may also value the 
benefit for the child higher than their 
personal risk, 
but they should be aware of their 

responsibility towards their 

relatives, colleagues and the wider 

community as well.

R E S U S C I T A T I O N 1 5 3 ( 2 0 2 0 ) 4 5-5 5



R E S U S C I T A T I O N 1 5 3 ( 2 0 2 0 ) 4 5-5 5



11 contrys/15 medical centers



Ventilation

<90%. 

failing NIPPV should be escalated to mechanical ventilation

trained skilled

cuffed

video laryngoscopy 

PPE intubation extubation

Pediatric Research (2020) 88:705–716



Hemodynamic support

10–20 ml/kg 40–60 ml/kg

crystalloid solutions 

Pediatric Research (2020) 88:705–716



epinephrine norepinephrine

refractory shock glucocorticoids

Glucocorticoid anti-inflammatory therapy IVIG
myocarditis

Pediatric Research (2020) 88:705–716

Hemodynamic support 



CPR/Resuscitation

30. Limit the number of personnel in the room for pediatric patients with COVID-19 that require CPR.

Best practice
31. For COVID-19 pediatric patients that have arrested 

follow standard cardiac arrest guidelines for CPR ratios, and treatments.

Best practice
32. For intubated patients, recommendations include:
a. Increase the FIO2 to 1.0.
b. Change mode to Pressure Control Ventilation and limit pressure as needed to generate adequate chest rise.
c. Adjusting the trigger to Off will prevent the ventilator from auto-triggering with chest compressions and may prevent 
hyperventilation.
d. Adjust respiratory rate to 10/min for adults and children.
e. Adjust PEEP level to balance lung volumes and venous return.
f. If return of spontaneous circulation is achieved, set ventilator settings as appropriate to patient’s clinical condition
Best practice

Pediatric Research (2020) 88:705–716



supine

prone

CMAJ 2020 November 23;192:E1532-7.





CPR/Resuscitation

33. Patients who are prone at the time of arrest: 
• without an advanced airway
 place them supine and continue resuscitation. 

• with an advanced airway
avoid turning the patient to the supine position unless 

able to do so without risk of equipment disconnections and aerosolization.
Best practice

34. For children with COVID-19 that require PICU admission, address the 
goals of care with the parents or proxy as life sustaining therapies are
being escalated.

Best practice

Pediatric Research (2020) 88:705–716
Resuscitation 57, 279–285 (2003). 

Pediatric Research (2020) 88:705–716



Patient in prone position*/This drawing represents a figure in the prone position on the sternal counter-pulsation device. 
The shaded area represents where the rescuer would compress during reverse CPR, approximately over the thoracic 
vertebral bodies numbers 7 -10 (artwork by Amanda Deligtisch, MD with permission).

Resuscitation 57, 279–285 (2003). 

placing defibrillator pads in the 
anterior-posterior position ; 
provide CPR with the patient 
remaining prone with 
hands in the standard position 
over the T7/10 vertebral bodies.

Resuscitation 57, 279–285 (2003). 
Pediatric Research (2020) 88:705–716



Suggested positions for 
defibrillator pads 
placement. 

a: antero-posterior 
placement;

b:bi-axillary placement;

c: postero-lateral 
placement.a b

c

American Journal of Emergency Medicine 38 (2020) 2416–2424



Suggested position of rescuer's hands in reverse cardiopulmonary resuscitation. The figure shows the position of 
rescuer's hands, as described in available literature, for compressions during reverse cardiopulmonary resuscitation. 
Panel a) midline position;    panel b) lateral position;    c) one-hand technique with sternal counterpressure.

American Journal of Emergency Medicine 38 (2020) 2416–2424

This figure appears in color at www.ajtmh.org.



CPR in the prone position
優點1

costo-vertebral joints:

• more rigid:allow more forceful compressions

sternal costo-chondral junctions: 

• easily damaged. 

Increased force: 

• generate higher pressures in the intra-thoracic venous and arterial
conduits (thoracic-pump) and the compressed ventricles (cardiac-
pump) improving forward flow. 

Resuscitation 57, 279–285 (2003). 



CPR in the prone position
優點2

reverse CPR should correct an important mechanical inefficiency of standard 
CPR:

• In the supine position:

each anterior sternal compression forces the diaphragm inferiorly,

displacing the abdominal structures anteriorly, 

dissipating the compression’s force. 

• In the prone position:

places the abdomen in contact with a firm surface, 

restricting the movement of the abdominal structures and should, 

therefore, enhance the compression’s efficiency.
Resuscitation 57, 279–285 (2003). 



CPR in the prone position 
缺點1

several aspects of care are more difficult to perform including:

• neurologic assessment

• central venous and arterial access

• physical examination

• tracheal tube insertion and maintenance. 

Resuscitation 57, 279–285 (2003). 



Circulation. 2020;141:e933–e943.
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