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Objectives

• Review physiologic challenges in critically ill 
airway management
– Hypoxemia
– Hemodynamics

• Discuss how these physiologic challenges 
apply to COVID-19 



Physiologic Challenges in Critically Ill 
Airway Management



Mort, TC, et al.  J of Cli Anes, 2004
Jaber S, et al.  Int Care Med, 2010
Cook TM, et al.  BJA, 2011
De Jong et al,. Crit Care Med 2018
Heffner et al. Resuscitation 2013

Severe Complications  = cardiac arrest, death, new SBP <65, new hypoxemia <80%

ICU Intubation 
Severe Complication Rate

OR Intubation 
Severe Complication Rate

ICU Intubations are Complicated



Proportion of ≥ 1 Complication by 
Number of Attempts
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De Jong et al. Crit Care Med 2018



Many factors that contribute to difficulty:

 Emergent, limited airway assessment
 Cardiopulmonary disease
 Hemodynamic instability
 Hypoxemia 
 Full stomach
 Diverse clinical considerations

• Increased ICP, myocardial ischemia
• Obesity

 COVID-19 



NEJM 2020 



Physiologic challenges
Factors Consequence

Hypoxemia / shunt physiology Rapid desaturation during intubation, which may 
result in hemodynamic instability, hypoxic brain 
injury and cardiopulmonary arrest

Hypotension (shock index > 0.8 predicts 
post-intubation hypotension)

Cardiopulmonary arrest (induction, positive 
pressure ventilation, loss of systemic vascular 
resistance, hypovolemia)

Severe metabolic acidosis Brief apneic period can lead to precipitous drop in 
pH given loss of already inadequate respiratory 
compensation and hemodynamic deterioration 

Right ventricular failure (worsened by 
any process that increases RV afterload)

RV dilation, retrograde flow, decreased coronary 
perfusion, hypotension, CV collapse, extremely 
sensitive to intrathoracic pressure changes and 
worsened with positive pressure

Mosier et al. West J Emerg Med 2015



Preoxygenation Goals

• Increase oxygen reservoir in FRC 
• Denitrogenation
• Ultimately increase safe apnea time 



Peters et al. CHEST 2018
Biga et al. Anatomy and Physiology



Pre-Oxygenation in the Critically Ill

• Less time for intubation attempts
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Benumof. Anesthesia 1997



SAFE APNEA TIME

Tanoubi et al. Can J Anesth 2009
Mosier . Brit J Anesth 2020



Hemodynamics

• Post intubation hypotension occurs in about ½ ICU intubations

• Cardiac arrest complicated about 4% of intubations 

• PEA most common presenting rhythm

• 2/3 occurred within 10 minutes of pushing RSI drugs 

• Increased odds of in hospital arrest (OR 14.8)

De Jong. CCM 2018
Green. J Crit Care 2015

Heffner. Resuscitation 2013 



Shock Index 
Shock Index = HR / SBP : Should be < 0.8

>= 0.9  Higher hospital mortality (Trivedi 2015)
>= 1     Predicted post intubation arrest (Wardi 2017)

Other outcome data, esp post intubation hypotension:
Smischney. J Crit Care 2018

Smischney. JICM 2017
Smischney. Med Sci Monit 2016

Courtesy of Viren Kaul, MD



HYpotension Prediction Score (HYPS) 
and (s)table HYpotension prediction 

score [(s)HYPS] and risk categorization
• Variables:

– APACHE II score
– Age, years
– Sepsis diagnosis
– Intubation setting (resp failure, MAP<65, cardiac 

arrest)
– Diuretics in prior 24 hours
– Catecholamine 60 minutes prior to intubation 
– Phenylephrine 60 minutes prior to intubation
– Systolic blood pressure (mmHg)
– Etomidate used for intubation

Smischney et al. PLoS ONE. 2020
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Mosier et al. AJRCCM 2020



Brown et al. JACEP 2020
Cook et al. Anesthesia 2020 



Take Home Points

• Intubation of critically ill patients is high risk
• Key physiologic challenges include hypoxemia 

and hypotension, both of which can increase risk 
for cardiac arrest

• Preoxygenation is key to increase safe apnea 
time, which is dependent on size of FRC, 
denitrogenation of that FRC and oxygen 
consumption 

• Adhere to core preexisting airway management 
principles with strict adherence to appropriate 
PPE in COVID-19 era
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