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Learning Objectives

An evidence-based approach to the use of Nasal High Flow across adult and 

pediatric care settings (with ED focus). At completion attendees will be able to: 

− Understand the origins and mechanisms of action for Nasal High Flow

− Review updated clinical evidence and new Clinical Practice Guidelines

− Review treatment algorithms and guidance for adult and pediatric patients

− Evaluate and apply knowledge to patient care and practice change



Outline

Quick recap: mechanisms of action for NHF1

2

Hot topic questions: Pediatrics? Therapy success?3

Q&A4

How has clinical evidence lead to Clinical Practice Guidelines?



Who routinely used HFNC before

COVID-19?



Can HFNC be used as first-line therapy for 

patients who present with undifferentiated 

respiratory distress?



History & background

c. 1920’s



History & background



History & background



High flow terminology

High flow nasal cannula (HFNC)

High flow nasal prongs (HFNP)

High flow oxygen (HFO)

Humidified high flow nasal cannula (HHFNC)

High flow therapy (HFT)

Humidified high flow therapy (HHFT)

Nasal high flow (NHF)

High flow oxygen/therapy (HFO/T)

OptiflowTM

High velocity nasal insufflation (HVNITM)

Comfort FloTM

Interface

Therapy



Mechanisms of action



Reduction of dead space



Dynamic positive airway pressure



Airway hydration



Airway hydration



Patient comfort



Supplemental oxygen



Supplemental oxygen



Nasal High Flow

Nasal High Flow therapy is the delivery of heated and 

humidified air (w/ or w/o supplemental oxygen), up to 

60 L/min, to a patient using a high flow nasal cannula 

(HFNC).

Mechanisms of 

Action



Outline

Quick recap: mechanisms of action for NHF1

2

Hot topic questions: Pediatrics? Therapy success?3

Q&A4

How has clinical evidence lead to Clinical Practice Guidelines?



Can the early use of NHF reduce the rate of intubation?

Frat et al. 2015 NEJM
FLORALI Study

39% fewer intubations 

between NIV and NHF



Can NHF support acute undifferentiated SOB ED patients?

Bell et al. 2015 Emerg Med Australas



Literature review of AHRF studies



Wide body of evidence supporting Nasal High Flow

A recent systematic 

search of the PubMed 

database found 52 acute 

adult NHF controlled 

studies.

• 85% reported flow 

rates above 45 L/min







Can NHF support hypercapnic patients in the ED?

Jeong et al. 2015 AJEM



Graphic courtesy of Dr Nicholas Hill and 
Wendolyn Hill (Certified Medical Illustrator)
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• 32% of NHF patients 

required NIV by 6 h.



Pantazopoulos et al. 2020 COPD: Journal of Chronic Obstructive Pulmonary Disease

Nasal high flow use in COPD patients with hypercapnic respiratory failure: treatment algorithm & literature review

Design

Literature review

Aim

Discuss suitability of NHF 

therapy for COPD patients who 

cannot tolerate NIV and propose 

a therapy algorithm for patients 

with AECOPD based on current 

literature.

Search result

AECOPD (9 studies)

Conclusions

NHF may be used in place of NIV 

in least tolerate and compliant 

patients, or in association with 

NIV to reduce mask-related side 

effects.

Takeaway

NHF recommended as initial 

ventilatory support for patients 

with:

• pH between 7.25 – 7.35

• PaCO2 ≥ 45 mmHg

• Escalate to NIV for pH < 7.25



Outline

Quick recap: mechanisms of action for NHF1
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Hot topic questions: Pediatrics? Therapy success?3

Q&A4

How has clinical evidence lead to Clinical Practice Guidelines?



Hot topic questions

Question 1: How can we utilize NHF with pediatric patients?

Question 2: How can we determine NHF therapy success or failure?



Landmark Study: The PARIS Trial

Q1: NHF with pediatrics?



Q1: NHF with pediatrics?



Q1: NHF with pediatrics?



Q1: NHF with pediatrics?

Landmark Study: The FIRST-ABC Trial



Q1: NHF with pediatrics?



Pediatric weight vs flow rate Q1: NHF with pediatrics?



Q2: Determining NHF therapy success



Q2: Determining NHF therapy success

• Roca & colleagues conducted derivation 

(2016) and validation (2019) studies of an 

index to predict the success of HFNC in 

pneumonia patients with AHRF

• First look at the ROX index: defined by 

three common noninvasive measurements:

• Oxygen saturation measured by SpO2 / FiO2

had a greater weight than RR

SpO2 / FiO2

RR
= ROX index

Roca et al. 2016

“The authors confirmed that a 

ROX value of ≥ 4.88 predicted 

the success of NHF”



Q2: Determining NHF therapy success

Roca et al. 2019



When an adult respiratory compromised patient presents …

If hypercapnic:

High partial pressure of blood carbon dioxide
• PaCO2 > 45 mmHg, pH < 7.35

Jeong. Am J Emerg Med. 2015.
• Retrospective ABG analysis of 81 ED pts with ARF

• Reduced PaCO2 and RR in hypercapnic group

• Increased PaO2 and SpO2 for hypercapnic and non-

hypercapnic groups

Cortegiani. Crit Care. 2020.
• 9 ctr RCT, 79 pts AECOPD, NHF vs NIV

• NHF non-inferior to NIV as initial ventilatory support

• 32% of pts receiving NHF required NIV by 6h

Guidance
• Pantazopoulos. COPD. 2020.

Literature review (9 RCTs) and treatment algorithm

NHF recommended for patients with 

- pH between 7.25 – 7.35

- escalate to NIV for pH < 7.25

If hypoxemic:

Low levels of blood oxygen 
• SpO2 < 92%, ABG: PaO2 < 75mm Hg

Frat. NEJM. 2015.
• 23 ctr RCT, 310 pts AHRF, NHF vs COT vs NIV

• NHF reduced mortality and need for intubation

Bell. Emerg Med Aust. 2015.
• 2 ctr RCT, 100 ED pts with acute undifferentiated 

shortness of breath, NHF vs COT

• NHF reduced escalation in ventilatory support

Ischaki. Eur Resp Rev. 2017.
• Literature review (99 papers) and treatment algorithm

Clinical Practice Guidelines
• ESICM, 2020 – recommend HFNC over COT

• AARC, 2021 – recommend HFNC over COT 

• ACP, 2021 – use HFNC over NIV

• SCCM, 2021 – suggest HFNC over NIV



Algorithms



Can HFNC be used as first-line therapy for 

patients who present with undifferentiated 

respiratory distress?



Review

Quick recap: mechanisms of action for NHF1

2

Hot topic questions: Pediatrics? Therapy success?3

Q&A4

How has clinical evidence lead to Clinical Practice Guidelines?



Thank you from Fisher & Paykel Healthcare

Open for any questions

Chris Hutchinson, Director of Clinical Affairs

chris.hutchinson@fphcare.com

@CPHutch

cphutchinson

mailto:chris.hutchinson@fphcare.com
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Reduction of dead space: Moller



Reduction of dead space: Moller



What changes are seen in patients using NHF?







Hypoxemic patients



Apply therapy early 

for stabilization and 

benefit the patient 

throughout their 

stay



Optimal humidity



Multi-disciplinary implementation



What flow rates should be used for AHRF patients?



How much pressure is generated?



900PT563 Airvo Tube & Chamber Kit w/ Nebulizer Adaptor

Airvo Neb 

adapter

900PT561 900PT563



What are the delivered & respirable dose?

Testing completed with one Aerogen Solo nebulizer, three sets of Airvo 2, 900PT563 Airvo Tube & Chamber Kit with Nebulizer Adapter, OPT970 tracheostomy interface and three 
tests per set. * 95% confidence intervals

Albuterol sulfate (1 mg/mL, 2.5 mL) 10 L/min 20 L/min 30 L/min

Delivered dose (µg)* 1,362.9 – 2,087.7 548.6 – 1,938.0 383.3 – 1,461.80

Delivered % 55 – 84 22 – 78 15 – 58

Respirable dose (µg, 1-5 µm)* 1,035.9 – 1,550.3 470.7 – 1,428.2 387.9 – 837.3

Respirable % 41 – 62 19 – 57 16 – 33



What is the inhaled dose using Airvo and Aerogen Solo?

Firstly, a quick reminder that the FDA does not approve the nasal delivery of aerosolized drugs or 
medications for lung deposition.

➢ Alolaiwat (2021) demonstrated that the inhaled dose of albuterol was higher with vibrating mesh 
nebulizer (VMN) via Airvo 2 than Vapotherm Precision Flow at flows of 20 L/min (~10 times 
higher with Airvo 2) and 40 L/min (~6 times higher with Airvo 2).

Assessment of Aerosol Delivery and Fugitive Aerosol Particle Concentrations During Aerosol 
Delivery via Two High Flow Devices: A RCT in Healthy Volunteers

Alolaiwat A, Harnois L, Li J, Fink JB. Rush University. Poster 2021

- Two HFNC devices (Airvo 2 and Vapotherm Precision Flow) were utilized with vibrating mesh nebulizer at inlet of 
the humidifier

- Aerosol particle concentrations were compared between the two devices in random order of setup

- Two aerosol particle sizers measured the fugitive aerosol concentrations at sizes of 0.3 to 10 µm at baseline, 
before, during and after each experiment

- In-vitro study conducted to evaluate inhaled dose with albuterol at three flow settings (20, 40, 60 L/min for Airvo 2 
and 20, 30, 40 L/min for Vapotherm).



What is the inhaled dose using Airvo and Aerogen Solo?
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