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Suggested algorithm for NHF use in Acute 
Hypercarbic Exacerbation of COPD 

Acute Exacerbation of COPD &  
Acute Hypercapnic Respiratory Failure

ABCDE approach

Criteria for immediate or imminent intubation?

NO YES

Oxygen, neb, steroids, 
antibiotics

Indications for NIV or NHF?

Conservative treatment

Intubation & invasive MV

NHF for improving  
pre-oxygenation and 
peri-laryngoscopy 
oxygenation
Fi02: 100%
Flow rate: 60 L·min-1
Temperature: 37 °CYESNO

pH 7,25 - 7,35 pH < 7,25

NHF initiation

Flow rate: 50-60 L/min
Fi02: Titrate to achieve 
an Sp02 88-92
Temperature: 37 °C

NIV* NIV*

If poor tolerance of NIV

Switch to NHF

If nebulizer is connected to the NHF:

Place the vibrating mesh nebulizer before or after the 
humidification chamber 
OR 
Place jet nebulizer immediately before to nasal prongs

Use a flow rate of 30-60 L·min-1 during nebulization 
depending on the patient’s inspiratory [sic]

Acute  
Hypercarbic 
exacerbation 

of COPD

Pantazopoulos et al. 2020.

Continue NHF & titrate settings Switch to NIV  
(short trial 30 min) 

OR  
Intubation & invasive MV

Within 1 hour

Monitoring

Presence of one or more of the following? 

• SpO2 <88% not corrected with supplemental oxygen
• Respiratory rate >35 breaths/min
• Thoraco-abdominal asynchrony and auxiliary respiratory

muscle use
• Worsening of acidemia

Monitoring

Presence of one or more of the following within hours? 

• SpO2 <88% not corrected with supplemental oxygen
• Respiratory rate >35 breaths/min
• Thoraco-abdominal asynchrony and auxiliary respiratory

muscle use
• Worsening of acidemia
• SOFA>4

Continue NHF
Weaning from NHF
• Decrease FiO2 below 35%
• Stepwise decrease in flow rate by 5-10 L.min until 15 L.min-1
• When flow rate < 15 L.min-1 stop NHF and initiate COT

NO

NO

YES

Figure 1. Suggested algorithm for NHF use in acute hypercapnic exacerbation of COPD. 
Abbreviations: NHF, Nasal high flow; COPD, Chronic obstructive pulmonary disease; 
ABCDE, Airway, breathing, circulation, disability, exposure; MV, Mechanical ventilation; NIV, 
Noninvasive ventilation; FiO2, Fraction of inspired oxygen, SpO2, Peripheral oxygen saturation; 
COT, conventional oxygen treatment. *Consider NHF use during NIV interruptions
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