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Inspiratory effort
Work of breathing
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Hypoxic Respiratory Failure

Study Setting Inclusion Criteria Outcomes

Azoulay,

2018

ICU PaO2 < 60mmHg or SpO2 <90% on R/A,

immune-suppression

Mortality (Primary), Need for MV, 

Escalation, ICU and hospital LOS

comfort and dyspnea

Bell,

2015

ED RR ≥ 25 breaths/min, SpO2 ≤ 93% Need for IMV, escalation, comfort

Frat,

2015

ICU ARF with RR > 25 breaths/min, PF ≤ 300, 

on ≥ 10 L/min  O2 for ≥ 15 min

Mortality (primary), need for IMV, e

scalation, ICU LOS, comfort

Jones,

2016

ED SpO2 ≤ 92% on R/A, RR ≥ 22 breaths/min Mortality, need for IMV, escalation 

(primary), hospital LOS

Lemiale,

2015

ICU immune-compromised, > 6 L/min O2 to 

maintain SpO2 > 95% or respiratory distress

Need for IMV, escalation (primary)

, dyspnea, comfort

Makdee,

2017

ED SpO2 < 95% on R/A, RR >24 breaths/min Mortality, need for IMV, escalation, 

hospital LOS, dyspnea, comfort

Parke,

2011

ICU ≥ 4 L/min O2 via NP for > 4 h or ≥ 6 L/min 

O2 via a face mask for > 2 h and/or RR ≥ 25 

breaths/min and/or  WOB 

Escalation

Rittayam,

2015

ED RR > 24 breaths/min, SpO2 < 94% on R/A Need for IMV, escalation, dyspnea 

(primary), comfort

Schwabbauer,

2014

ICU PaO2 < 55mmHg on R/A Dyspnea and comfort



Hypoxic Respiratory Failure
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1.6%



Hypoxic Respiratory Failure
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4.4%



Hypoxic Respiratory Failure
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9.3%



Hypoxic Respiratory Failure
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ICU length of stay

Hospital length of stay

Patient-reported Dyspnea

Patient-reported Comfort



Rox Index

J Crit Care 2016;35:200-5

ROX index= (Spo2/Fio2)/RR
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FiO2≤40% ROX ≥ 9.2



Hypercapnic Respiratory Failure
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Hypercapnic Respiratory Failure

Trials 2019;20:450



Post-extubation

JAMA 2016;315:1354-61

✓ Age <65

✓ Absence of heart failure

✓ Absence of moderate-to-severe COPD

✓ APACHE II score <12

✓ BMI<30

✓ Absence of airway patency problems

✓ Ability to manage respiratory secretions

✓ Simple weaning

✓ Comorbidities<2

✓ No prolonged mechanical ventilation
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Preoxygenation
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During Endoscopy

Respir Care 2020;65:545-57



Take Home Messages

✓ Hypoxic respiratory failure

• Reduces the risk of intubation 

✓ ROX index ≥ 4.88

✓ Hypercapnic respiratory failure

• May be considered as an alternative to NIV in mild to moderate COPD

✓ Postextubation

• Low risk: Reduces the risk of reintubation within 72 hours

• High risk: Not inferior to NIV

✓ Preoxygenation

• Reduces intubation-related complications

✓ During Endoscopy

• Effectiveness of preventing hypoxia during endoscopy




