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1. Introduction 

Humidification of air naturally occurs in health patients, in the upper airways which warm, 

filter and moisten the inspired air or medical gases (O’Driscoll et al 2017). However, when 

supplementary oxygen is applied this is cold and dry which if exposure is prolonged can 

cause inflammation of the trachea, mucosal damage, retention of secretions, reduction in 

ciliary function, risk of artificial airway occlusion and extended hospital stays (O'Driscoll et al 

2017, The Royal Marsden 2020, Intersurgical limited 2023). Consideration for humidification 

should be for flows of oxygen above 4 litres/minute (Piraino et al 2022, The Royal Marsden 

NHS Foundation Trust 2020 Poiroux et al 2018). The normal physiological humidification 

and filtering process of the body is bypassed when patients have an artificial airway 

highlighting the need for humidification (Gillies et al 2018, Wellbeloved 2020, Patel et al 

2021).  

2. Aim and Purpose 

To provide optimum humidification for patients receiving oxygen therapy via an artificial 

airway or intubated or receiving high flow oxygen therapy. 

 

3. Main Body 

Indications for Humidification: 

• Mechanically Ventilated Patients  

• Patients with altered airway (Tracheostomies) 

• COPD patients to aid expectoration of secretions. 

• Patients experiencing respiratory discomfort due to dryness. 

• Supplemental oxygen delivery of greater than 4 litres. 

(Royal Marsden Manual 2020)  

 

 Contraindications for Humidification: 

• Patients isolated with respiratory droplet precautions requiring open (masks) systems 

ventilation (Royal Marsden Manual 2020)  

These are nursing guidelines for use within critical care  to support best practice. 

They are not prescriptive and as with all nursing practice should be utilised in 

conjunction with the registrant's clinical judgement 
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High Flow Oxygen (Airvo2) 

The humidification procedure for high flow oxygen is available with Royal 

Marsden Manual. 

 

      Humidification for the ventilated Patient 

On admission of the patient routinely commence on a HMEF ventilator circuit unless           

decide otherwise by a senior nurse or Doctor. 

Ventilator circuits with HMEF  

• Maintain patient safety by ensuring the dry ventilator circuit is assembled correctly 

and the HMEF is situated in the correct place at the Y connection of the circuit above 

the patients ET tube / tracheostomy (NHS England and MHRA 2015, Patel et al 

2021) 

• No bacterial filter is required on either Mindray or Draeger ventilators if a HMEF is 

used (Appendix One and Two) (Mindray 2024, Draeger 2024).  

• Ensure the HMEF is observed regularly for contamination of secretions or water as 

this can increase the resistance to gas flow and impact the work of breathing and 

obstruction of the patient's airway, ensuring if contamination is present the HMEF is 

changed (NHS England and MHRA 2015, Plotnikow et al 2018)  

• Change the HMEF every 24 hours/prn (Intersurgical 2023) or when the filter has fluid, 

blood or secretions present as this can increase the work of breathing and risk of 

airway obstruction (Al Ashry and Modrykamien 2014). 

• Consider changing to active heated humidification if the patient is going to be 

ventilated for longer than 7 days with no plans to extubate, unless specifically 

requested sooner by a senior member of the nursing or medical team (Intersurgical 

limited 2022a, Jafari and Severn 2023).  

• NEVER use a HMEF and heated humidifier at the same time due to the risk of airway 

obstruction (Doyle et al 2015, NHS England and MHRA 2015).  

 

Single Heated Limb Ventilator Circuits with Active Heated   

Humidifiers (MR850) 

• Maintain patient safety by ensuring the circuit is assembled correctly and in 

accordance with the manufacture's recommendation and Fisher Paykel MR850 

connected to a ventilator requiring humidification (The Royal Marsden 2020). 
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• Draeger and Mindray ventilators with an active humidified circuit need a bacterial 

filter on the expiratory limb (Appendix three and four) (Mindray 2024, Draeger 2024).  

• Ensure Bacterial filters are changed every 24 hours/prn if waterlogged/soiled 

(Intersurgical limited 2023).  

• Ensure the MR850 is assembled correctly – There are two settings, one for a face 

mask and one for artificial airways, this ensures the patient receives oxygen warmed 

and humidified to the correct temperature (The Royal Marsden 2020). 

• Allow time for the heated humidifier to warm up prior to application as this ensures 

immediate humidification (Fisher and Paykel Health Care Limited 2020, The Royal 

Marsden 2020). 

• Ensure the bag of sterile water is connected to ensure correct functioning of the 

device and changed every 12 hours or when empty. (The Royal Marsden 2020) 

Report to the nurse in charge if there is limited stock. 

• Ensure the circuit is checked regularly to ensure the water level in the chamber and 

the temperature is correct to ensure the patient is receiving optimal humidified 

oxygen therapy, reducing the risk of harm to the patient and damage to the 

equipment (The Royal Marsden 2020, Plotnikow et al 2018).  

• Check, drain and empty the water trap if one is present, and any condensation that 

may have collected in the tubing to reduce the risk of colonization of bacteria, 

resistance to gas flow and temperature variation (Plotnikow et al 2018). 

• Do NOT drain the condensation into the humidifier chamber to reduce the risk of 

contamination (Plotnikow 2018). 

• Change wet circuit with one heated limb every 7 days/prn (Intersurgical Limited 2024) 

if the ventilator circuit is soiled or damaged (Hellyer et al 2016, The Royal Marsden 

2020). 

 

Dual Heated Limb Ventilator Circuits with Active Heated   

Humidifiers (MR850) 

• Maintain patient safety by ensuring the circuit is assembled correctly and in 

accordance with the manufacture's recommendation and Fisher Paykel MR850 

connected to a ventilator requiring humidification (The Royal Marsden 2020). 

• Mindray ventilators with a dual active humidified circuit need a bacterial filter on the 

expiratory limb (Appendix Five) (Mindray 2024, Draeger 2024).  

• Ensure Bacterial filters are changed 24 hours/prn if waterlogged/soiled (Intersurgical 

limited 2023).  
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• Ensure the MR850 is assembled correctly – There are two settings, one for a face 

mask and one for artificial airways, this ensures the patient receives oxygen warmed 

and humidified to the correct temperature (The Royal Marsden 2020). 

• Allow time for the heated humidifier to warm up prior to application as this ensures 

immediate humidification (Fisher and Paykel Health Care Limited 2020, The Royal 

Marsden 2020). 

• Ensure the bag of sterile water are available to ensure correct functioning of the 

device and changed every 12 hours or when empty. (The Royal Marsden 2020) 

Report to the nurse in charge if there is limited stock. 

• Ensure the circuit is checked regularly to ensure the water level in the chamber and 

the temperature is correct to ensure the patient is receiving optimal humidified 

oxygen therapy, reducing the risk of harm to the patient and damage to the 

equipment (The Royal Marsden 2020, Plotnikow et al 2018).  

• Do NOT drain the condensation into the humidifier chamber to reduce the risk of 

contamination (Plotnikow 2018). 

• Change wet circuit with dual heated limbs every 14 days/prn (Intersurgical Limited 

2024) if soiled or damaged (Hellyer et al 2016, The Royal Marsden 2020). 

 

4. Definitions, Keywords 

High Flow Oxygen – A respiratory support system that delivers high flows of concentrated 

oxygen which is heated and warmed often via nasal cannula or a connection that fits to a 

tracheostomy (Rochwerg et al 2020, Fisher and Paykel Limited 2021). 

Active Heated Humidification - This is provided by a heated humidifier. Gases are 

passed over the surface of a heated plate, which warms and moistens the oxygen. Often 

these have a heated limb to prevent the oxygen from cooling before it reaches the patient (Al 

Ashry and Modrykamien 2014) 

Heat Moisture Exchange (HME) - This device contains a condenser that passively 

humidifies inhaled gases by retaining the heat and moisture from the exhaled breath, to 

humidify the inspired breath, also known as passive humidification (Al Ashry and 

Modrykamien 2014, Intersurgical Limited 2023).   

Heat Moisture Exchange Filter (HMEF) - This device contains a condenser that 

passively humidifies inhaled gases by retaining the heat and moisture from the exhaled 

breath, to humidify the inspired breath, which is also known as passive humdification. 

HEMF’s also have a filter to reduce the risk of cross contamination (Al Ashry and 

Modrykamien 2014, Intersurgical Limited 2023).   

Bacterial Filter - These filters protect the patient, hospital staff and equipment from potential 

microbial contamination. (Intersurgical Limited 2023).  



Reference no.: 012/ICU/13 

Suitable for printing to guide individual patient management but not for storage Review Due:Sep 2027 
Page 5 of 14 

Dry Ventilator Circuit - A two limb breathing circuit which is used for passive humidification 

(Intersurgical Limited 2022b)  

Active Humidification Ventilator Circuit with one Heated limb - A two limb breathing 

circuit with the inspiratory limb heated after passing over the humidification chamber, with a 

water trap to drain condensation (Intersurgical Limited 2022b). 

Active Humidification Ventilator Circuit with Two Heated limbs - A two limb breathing 

circuit with the inspiratory limb heated after passing over the humidification chamber, and the 

expiratory limb is heated (Intersurgical Limited 2022b). 

Equipment: 

Fisher Paykel Active Heated Humidifiers: 

MR850 (Invasive Ventilation, Non-invasive Ventilation, Nasal High Flow and Low Flow 

Oxygen Therapy) 

• Invasive mode temperatures 35.5-42Degrees Celsius  

• Non-Invasive mode temperatures 31-36 Degrees Celsius  

• Alarms for: High and Low Temperatures, water out, Temperature probe 

disconnection, heater wire disconnection Chamber and airway probe out. 

• Approximately 30 minutes for humidifier to reach optimal temperature. 

Fisher and Paykel Healthcare Limited (2020)  

Airvo2 (Warmed High flow oxygen) 

• Temperature Settings 31, 34, 37 Degrees Celsius 

• Alarms for: Internal Fault, Check Tube, Check for Leaks, check for blockages, 

Oxygen too low and too high, cannot reach target flow, water out, cannot reach target 

temperature, check operating conditions and power out. 

• Allow time for the humidifier to reach the target temperature, the temperature on the 

screen will pulsate whilst warming and a tick will be present on the screen to show it 

is ready for use. 

Fisher and Paykel Healthcare Limited (2021) 

HME filter (HMEF) (Intersurgical Clear-Therm 3) 

• Filtration rate of 99.9-99.999% 

• Optimum level of humidification for medical gases 

• Maximum Recommend use 24hours.  

Intersurgical Limited (2023) 
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7. Appendix one - Dry Ventilator Circuit Mindray Ventilator HMEF 

 

 

 

 

 

Appendix Two - Dry Ventilator Circuit Mindray Ventilator HME 

 

 

 

 

 

Appendix Three - Dry V Appendix Four -  Dry Ventilator Circuit Draeger 

Ventilator HME 

entilator Circuit Draeger Ventilator HMEF 

 

 

 

 

 

 

 

Appendix Four -  Dry Ventilator Circuit Draeger Ventilator HME 
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Appendix Two - Dry Ventilator Circuit Drager with HMEF 
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Appendix Three - Active Humidification Ventilator Circuit with one Heated limb 

      Mindray Ventilator 
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Appendix Four - Active Humidification Ventilator Circuit with one Heated limb 

Draeger Ventilator 
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Appendix Five - Active Humidification Ventilator Circuit with Duel Heated limbs 
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