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What is Nasal High Flow therapy?
Nasal high flow (NHF) is a respiratory care therapy that delivers high flows of blended oxygen up to 60 litres
through a unique wide bore nasal cannula. In adult mode, flow rates can range from 10 to 60 litres per
minute. NHF can also be used in neonates, infants and children and flow rates in these patient groups can be
as low as 2 litres per minute
This allows comfortable, effective delivery of up to 100%, creating an ideal solution for hypoxaemic patients in
mild to moderate respiratory distress
The wide bore nasal cannula is essential in order to prevent airway cooling, thickened secretions, nasal
irritation and bleeding which may otherwise occur in the absence of optimum heat and humidification

NHF helps to provide better patient outcomes
Using NHF therapy as a first-line treatment (both pre-intubation and post-extubation) may reduce
a patient’s escalation “up the acuity curve”, resulting in better patient outcomes

Indications
In short, nasal high flow works on spontaneously breathing patients with or at risk of respiratory distress
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Increased work of breathing may be demonstrated by
-

Increased respiratory rate

-

Use of accessory muscles

-

Pursed lip breathing

-

Paradoxical breathing

-

Inability to complete sentences

Contraindications
Complications are rare in adults
-

Abnormalities or surgery of the face, nose or airway that may preclude an appropriate fitting nasal
cannula e.g. significant mid maxilary facial trauma or recent nasal surgery

-

Severe epistaxis

-

Basal skull fractures

-

CSF leaks

-

Pneumothorax which has not been treated with a chest drain

-

Some experts avoid NHF in those following upper airway/oesphageal surgery to avo id the theoretical
risk that the high pressure may precipitate a venous thromboembolism or precipitate anastamotic
breakdown in patients with a high anastamosis. Check with Consultant responsible for the patient’s
care and document the decision in the patient’s medical notes
Nasal High Flow as an alternative to Non Invasive Ventilation

Nasal high flow may be used as an alternative to Non Invasive Ventilation (NIV) or for the provision of
adequate oxygenation during breaks from NIV. Choosing among these options depends upon factors including
need for ventilation and positive end expiratory pressure (PEEP) as well as patient preference and tolerance of
the NIV mask.
NHF offers improved patient tolerance as the NIV mask may cause
-

Claustrophobia/tight-fitting mask is uncomfortable
Eye irritation due to mask leaks
Skin pressure problems e.g. bridge of nose/ears
Poor sleep
Verbal communication not possible
Unable to eat/drink whilst wearing mask

Concerns have been raised regarding whether the use of NHF can potentially delay necessary intubation and
worsen outcomes. As a result, when NHF is used, clinicians should remain vigilant to signs of respiratory
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failure that necessitate intubation and mechanical ventilation. These include additional elevati ons of
respiratory rate, the presence of thoraco-abdominal asynchrony as early as 15 minutes after the beginning of
NHF therapy, and the failure to adequately improve oxygenation within an hour after the initiation of NHF

Patients that are not tachypnoeic may succeed with
NHF despite a relatively high FiO2
In this regard, the ROX index is a useful bedside tool
that may guide clinicians (peripheral arterial oxygen
saturation/partial arterial pressure of oxygen) /
respiratory rate and provides an indicator of NHF
outcomes
4 time intervals are observed i.e. 2, 6, 12 and > 12
hours
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Nasal high flow mechanisms of actions
Delivers up to 100% accurately

-

With NHF the aim is to meet or exceed the patient’s normal inspiratory demand, creating minimal air
dilution. NHF can accurately deliver prescribed oxygen concentrations at high flows providing
versatility and continuity of care as patients wean or as their condition becomes more acute. This
greater flexibility eliminates the need to switch between various oxygen therapy delivery systems

Flushing of anatomical dead space

-

With the delivery of high flows directly into the nares, a flushing effect occurs in the pharynx. The
anatomical dead space of the upper airway is flushed by the incoming gas flows. This creates a
reservoir of fresh gas available for each and every breath, minimising re-breathing of carbon dioxide
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Positive airway pressure throughout the respiratory cycle
-

Mean airway pressure throughout the respiratory cycle has been shown to be elevated with NHF
delivery. The degree of pressure is likely to be dependent on a number of variables including flow
rate, geometry of the upper airway and whether the patient’s mouth is open or closed

Airway hydration/humidification
-

Optimal humidity emulates the balance of temperature and humidity that occurs in the healthy lungs,
maintaining mucociliary clearance. This can be particularly important for patient with secretion
problems such as those with chronic pulmonary obstructive disease. By delivering optimal humidity,
drying of the airway is reduced, which maintains the function of the mucociliary transport system,
clearing secretions more effectively and reducing the risk of respiratory infection. Maintaining the
humidifier temperature at 37°C helps to deliver optimal humidity

Patient comfort
-

Clinical evidence suggests that the use of NHF provides improved comfort compared to conventional
oxygen delivery devices. Research findings demonstrate reduced skin breakdown and noted a lower
nurse workload with NHF than with NIV. Patients are able to eat, drink and sleep with the nasal
cannula and can talk with their caregivers and families
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Equipment required for nasal high flow therapy

Nasal high flow is delivered using

The Draeger ventilator


An approved wide bore cannula is needed



Only the inspiratory respiratory tubing is used



The humidifier must be programmed to ‘tube’ mode to ensure the recommended optimal humidity of
37°C is delivered



A maximum flow rate of 50 litres per minute is possible

The Airvo2


An approved wide bore cannula is needed



The Airvo2 includes its own built-in humidifier and respiratory tubing



The humidifier temperature must be programmed to 37°C to ensure optimal humidity is delivered



The maximum flow rate is 60 litres per minute
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Select the maximum flow

Weaning nasal high flow



It is recommended that the FiO2 be weaned first prior to reducing the flow rate as this may result
in increased work of breathing and a reduction in PEEP



Once FiO2 is stable at approximately 0.4 and below, then it may be considered appropriate for the
patient to commence conventional low flow oxygen



It is not necessary to wean the flow rate

Guidelines for commencing NHF using the Draeger ventilator
Two parameters need to be set i.e. the FiO2 and the flow rate. The same principles apply when using the
Airvo2. Remember the maximum flow rate that can be delivered using the Draeger ventilators is 50 litres
whilst the Airvo2 can achieve 60 litres



Select oxygen therapy → click rotary dial to confirm



Select oxygen concentration as appropriate. Unless alternative targets have been documented by
medical staff, the oxygen level selected should be sufficient to achieve a target saturation of 94 to
98% for most acutely ill patients or 88 to 92% for those at risk of hypercapnic respiratory failure



Select flow rate → suggest starting at 30 litres initially to allow for patient comfort and tolerance.
Press start ventilation and click rotary dial to confirm – the ventilator will then enable nasal high
flow therapy to commence. Allow up to 30 seconds before increasing the flow rate to 40 litres



Another 30 seconds later → finally increase the flow rate to 50 litres
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Check that the humidifier system is switched on and that ‘tube’ mode is selected on the humidifier
as this will ensure the recommended optimal temperature of 37°C is being delivered

Maximum flow rates for children

Recommended flow rates for children

2 litres/kg/min is recommended



Premature and neonatal is maximum of 8 litres per minute



Infants is maximum of 20 litres per minute



Paediatrics is 25 litres per minute
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