
9/23/2023

1

H I G H  F L OW  

OX YG E N  

T H E R A P Y

Stephen Tunnell

D I S C L O S U R E S

• Lungtreater CRO

• Fluidics devices for Ventilation – Technical File creation/ FDA submission

• Telesair Inc - Technical File Creation / FDA submission

• eVent Medical Inc – founder and exiting CEO – Clinical Technical Files

• VentDx Ltd – Oxford University – Anesthesia and Neuro

• Regulatory officer – Effective Lung Volume and Cardiac Output - Lung Injury monitor
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H I G H  F L O W  O X Y G E N  T H E R A P Y  - O B J E C T I V E S

• Introduction of High Flow O2 Therapy

• Definition or Indications for Use and Intended Use

• Ventilation vs Oxygenation

• Current Recommendations for use

• Society for Critical Care Medicine

• American Thoracic Society

• European Respiratory Society 

• Flow (match the inspiratory drive)

• Humidity ( respiratory gases are dry – the standards)

• Thoughts from users

S U P P L E M E N TA L  OX YG E N  S AV E S  L I V E S

• When the heart or 
Lungs fail

Supplemental O2
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When Supplemental O2 
fails

High
Mortality

M A J O R  B E N E F I T S  A R E  R E A L I Z E D

6

In June 2015 A major article
By Frat et al., was published
In the NEJM.

In 310 patients – Improvement in the Hazard Ratio
Survival at 90 days was found higher in HFNC patients
than COT and NIV patients (death 12 vs 18 vs 27)

The number of ventilator-free days at day 28 was 
significantly higher in the high-flow–oxygen group.
(24+-8 days, vs. 22+-10 in COT
and 19+-12 in the noninvasive-ventilation group).

HFNC was proclaimed as the preferred therapy for patients with 
Hypoxemic Respiratory Failure.
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M A J O R  B E N E F I T S  A R E  R E A L I Z E D
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I N D I C A T I O N S  &  I N T E N D E D  U S E

• Indication for use

• Indicated to augment the breathing of spontaneously breathing patients suffering from respiratory 
distress and/or hypoxemia.[FDA]

• Clinically to treat hypoxemic respiratory failure where conventional Oxygen Therapy has failed.

• Intended use

• intended to add moisture and to warm breathing gases for administration to a patient. [FDA]

• Intended to provide higher inspiratory flows of precise oxygen concentrations while humidifying 
and warming inspired gas.

• Expert panel – Ventilation Matters
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V E N T I L A T I O N  V S  O X YG E N A T I O N

• Oxygenation 

• Oxygen Drivers :

• O2 Concentration

• Mean Airway Pressure

• Ventilation

• CO2 removal:

• Convection

• Stroke volume [Vt]

• Work (work rate)

• Force (hPa or cmH2O) x Distance (volume)

• Respiratory Frequency (Frequency Rate)

O X Y G E N A T I O N

• O2 Concentration ≠ FiO2

• In non-invasive modes for O2 concentration to equal FiO2 the device operator must provide flows 
that exceed the peak flow of the patient.

• If peak flow is not exceeded, then entrainment of room air will dilute the inspired gas.

• Peak flows of respiratory distress patients often meet or exceed 100 lpm. 

• Drivers of Oxygenation

• O2 Concentration

• Mean Airway Pressure (MAP)
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V E N T I L A T I O N  &  W O R K

• Ventilation of the lung
• Purpose:  Removal of CO2

• The stroke volume of the lungs – Tidal Volume (Vt) facilitates CO2 removal.

• Work = Force x Distance
• High Flow Eliminates dead space by removal of the nasopharyngeal space thus reducing the travel 

distance of CO2.

• Entrainment of expired gas (bernoulli) from the tracheal space as high flow gas.

• Expiratory resistance
• Associated with elongation of the expiratory time constant – leading to longer respiratory cycle times and 

a reduction in Respiratory Frequency. 

• Reduced frequency means the work rate of breathing is reduced.

M A T C H I N G  I N S P I R A T O R Y  D E M A N D

Matching Inspiratory Demand with Higher Flows has several benefits:

• Oxygenation  (MAP/FiO2)

• Work of Breathing / Cost of Breathing

• Patient Comfort  (debatable)

• Improves diagnosis and accuracy of predictive indices.
• If the care staff is using O2 concentration as FiO2 and not considering the 

effects of dilution.
Then Indices that use FiO2 as a denominator are falsely positive or 
inaccurate.
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R I S K S  O F  H I G H E R  F L O W S

• Desiccated Secretions   /  Humidity Standards

• Greater consumption of water may result in 
water chamber exhaustion / Alarms

• Flows are associated directly with higher 
airway pressures 

• Does higher airway pressures result in gastric 
insufflation/ Esophageal opening pressures

• Increasing the risk for Aspiration and Vomiting.

Pressure 
(cmH2O)

80 lpm

1.30Open mouth

5.27Closed mouth

6.00Active 
Exhalation

4.49Occlusion

H U M I D I F I C A T I O N  R E Q U I R E M E N T S

Standards of Care

Technology Standards of Care

• ISO (International Standards Organization)

• Humidification Standard 80601-2-74

• Non Invasive  = >12 mg/L

• Airways Bypassed => 33 mg/L
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S O C I E T Y  R E C O M M E N D A T I O N S  F O R  U S E

• American Thoracic Society

• European Respiratory Society 

• Society for Critical Care Medicine

Rochwerg etal Expert Panel  2020 SCCM Practice Guideline: Role for High Flow Nasal Cannula

S U M M A R Y

High Flow Oxygen Therapy is an accepted therapy in the treatment of hypoxemic patients.  

Clinical applications continue to evolve including the use of high flow oxygen therapy HFOT

Peri-Intubation

COPD – Hypercapnic Respiratory Failure

Pulmonary rehab – Walking Therapy
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