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To ensure the safety of adult patients in Canberra Hospital receiving non-invasive ventilation (NIV) outside of the Intensive Care Unit (ICU) environment through safe appropriate administration and monitoring of the patient receiving NIV therapy in a ward area.
	[bookmark: _Toc82516788]Alert



If a patient receiving NIV is nauseated and/or vomiting and at risk of aspiration, NIV treatment must be ceased immediately. Place supplementary oxygen via method ordered by MO on the patient and seek urgent medical review of the patient. 

If there are significant changes in patient’s mental state or vital signs observations while on NIV, consult the Clincal Nurse Consultant / Team Leader and treating team.
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This document refers to the following adult patients requiring NIV therapy on the Medical Respiratory ward at Canberra Health Services (CHS), outside of the ICU:
· who have elected for palliative/comfort care
· have chronic disease and have requested active treatment but no intubation/ICU admission
· are on NIV therapy at home.

All other patients requiring NIV will be referred to ICU for management.

This document applies to the following staff working within their scope of practice:
· Medical Officers
· Registered Nurses and Midwives 
· Students under direct supervision.

Non-invasive ventilation is delivery of mechanically assisted or generated breaths via a mask or similar, without the interface of an artificial airway.  This technique is distinguished from those which bypass the upper airway with an endotracheal tube, laryngeal mask, or tracheostomy and are therefore considered invasive. Non-invasive ventilation is the preferred term and supersedes Bilevel positive airway pressure (BPAP or BiPAP or BIPAP).  BiPAP and BIPAP are registered trade names for NIV modes on ventilators from specific manufacturers.
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	Section 1 – Inclusion Criteria


The following patients are suitable for NIV on the respiratory ward:
· Those who have chosen to have palliative/comfort care
· Those who have requested active care but do not want to be intubated or have an ICU admission, as documented in their Advance Care plan, refer to Advance Care Planning Guideline.

Indications the above groups of patients require NIV are:
· Acute Exacerbation of COPD with hypercapnia and respiratory acidosis pH <7.35 and/or PaCO2 >45mmHg.
· Hypercapnic respiratory failure secondary to chest wall deformities (scoliosis, thoracoplasty) or neuromuscular diseases (e.g. muscular dystrophy, motor neurone disease)
· Obesity hypoventilation syndrome
· Cystic fibrosis as a bridge to transplantation
· Patients who use NIV at home.
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Patients who require ICU admission for NIV:
· Any patient who does not meet the inclusion criteria including:
· Rapid respiratory deterioration 
· At risk of requiring mechanical ventilation (i.e. long term ventilation required, not improving with NIV, increasing respiratory acidosis, etc)
· Multi-organ failure 
· Respiratory acidosis with pH <7.25
· Haemodynamic instability with hypotension or unstable cardiac arrhythmia
· Untreated pneumothorax 
· Pneumonia in immunocompromised patients
· Reduced level of consciousness and resulting inability to protect airway
· Acute need for NIV pending ability to get translater to explain the plan for NIV
· Confusion requiring sedative medications or physical restraints to apply NIV
· Ongoing nausea, vomiting or haematemesis
· Recent facial/ENT/upper GI or cranial surgery, trauma, or deformity
· Severe burn with possible airway involvement
· Barotrauma
· Allergic reaction resulting in severe rash to facial skin or anaphylactic reaction to materials of the face/nose mask. 
These patients are to be referred to the ICU outreach officer via switchboard, ext:2222.
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· The decision to commence NIV therapy is made by the medical team. The treatment plan for the patient including triggers for increasing care and name of the responsible respiratory physician needs to be clearly documented in the patient’s medical notes. 
Note: NIV should be initiated by the CHS respiratory advanced trainee or CHS respiratory physician during office hours, Monday to Friday 0800hrs – 1700hrs.  If a patient requires initiation of NIV after-hours, the medical registrar on duty should discuss this with the respiratory physician on call.
· A written prescription for NIV must be provided by the inititing doctor prior to commencement of therapy on the NIV prescription form.  This must include: inspiratory and expiratory positive airway pressures (Inspiratory Positive Airway Pressure (IPAP)/ Expriatory Positive  Airway Pressure (EPAP)), mode of ventilation (spontaneous, spontaneous-timed), back-up respiratory rate (Breaths per minute (BPM)) as well as prescription for supplemental oxygen both on and off NIV and the target oxygen saturation. Timed mode should not be used in spontaneously breathing patients.
· All patients should have a management plan documented in their clinical record progress notes with regard to failure of NIV, including instruction and documentation on the patient’s resuscitation status.  This is the responsibility of the medical team.  If the patient will require ICU care/intubation in the event of NIV failure and there is a plan to escalate care, the ICU outreach officer should be consulted shortly after commencement of NIV.  In some cases, it may be appropriate to not increase care after NIV.
· All patients MUST have Arterial Blood Gases (ABGs) within 2 hours prior to commencement of NIV and the results reviewed by the treating team prior to application of NIV. It is recommended that patients with unexplained respiratory failure also have a chest X-ray. The medical staff should explain the reason for NIV therapy to the patient and/or family/carer and obtain verbal consent when possible.  

Alert: If the patient is deteriorating and requires urgent support/NIV and has not had ABGs in the last 2 hours call a MET

Alert: The respiratory physician or respiratory advanced trainee MUST review the patient within 24 hours after NIV has commenced.
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[bookmark: _Hlk82430779]Training:
Nurses must complete the self directed Non-invasive ventilation Learning on Capabiliti and then be assessed as competent by the CDN/senior nurse before caring for a patient recieving NIV therapy.

· Explain the procedure to the patient and gain consent as appropriate. 
· Hand hygiene is to be performed using either alcohol based hand rub (ABHR) or hand washing prior to the procedure as per the 5 moments of hand hygiene.  Hand hygiene is to be performed before and after patient contact and before and after any procedure. 
· Patients commencing on NIV may require a nurse ratio of 1:1 or 1:2 dependent on the patient’s needs within the first 48 hours. Refer to increased Nursing Patient Care and or Supervision Procedure 
· Patients receiving NIV therapy must be clinically monitored, as per Section 5, by a Registered Nurse experienced and competent in the management and care of NIV. 
· Only masks with an exhalation port built into the mask can be used for NIV.  Only full face masks with an exhalation port and an anti-asphyxiation valve built into the mask should be used.
· NIV machines should be plugged into essential power outlets, which are marked red.
· Reassure the patient receiving NIV to minimise anxiety and improve compliance.
· Position the patient in an upright or semi-recumbent position to assist with ventilation.
· Ensure the mask is comfortable.  A vented full face mask should be applied in the ward environment for most patients with acute respiratory failure. The mask should be fitted as per manufacturers instructions and size guide.  The mask should achieve the best seal possible to minimise air leaks and the least tension in the straps to avoid skin erosions.  It is important to ensure that air is not blowing directly into the patient’s eyes.
· It is often helpful to start NIV at relatively low pressures e.g. IPAP 8cmH2O EPAP 4cmH2O initially and increase the pressure gradually as tolerated over 20 minutes to the prescribed pressure. This can be achieved by using the ramp function.
· Patients receiving semi-continuous NIV, should have NIV delivered with humidification to improve patient comfort and tolerance. Antibacterial filters should not be applied downstream from the humidifier.
· Regular breaks from NIV therapy for the patient to eat and drink and attend to oral hygiene, eye care and pressure area care to the bridge of nose and ears are essential. Application of dressings such as comfeel or duoderm may be helpful in preventing patients developing a pressure area over the nasal bridge. Ensure adequate oxygenation of the patient when off NIV. Refer to Pressure Injury Prevention and Management – Adutls, Children and Neonates Procedure.  Any pressure injury is to be reported in a clinical incident report on RiskMan.

NIV machines used at CHS have present settings for disease types, select the setting appropriate for the patient. 
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	Section 5 – NIV Monitoring requirements



All patients receiving NIV require regular monitoring of the following:
· Vital signs and NIV observations need to be recorded in Patientrack or on both the NIV daily orders and observation chart (60265) and vital sign observation charts. They are completed half hourly for the first four hours, then hourly for the first 24 hours recording the following:
· Oxygen saturation
· Heart Rate
· Blood Pressure
· Respiratory rate
· FiO2 and Flow rate of supplemental oxygen if required
· NIV settings, including IPAP, EPAP, Tidal Volumes
· Time on and time off machine, including documented what oxygen apparatus is used when patient is off NIV.

· Complete the following additional monitoring daily:
· Fluid balance chart 
· Weight

· Observe the patient for:
· [bookmark: _Hlk82431762]comfort and use of accessory muscles 
· coordination of respiratory effort with the ventilator
· abdominal distension due to aerophagia
· skin integrity – check at all pressure points i.e. bridge of nose, tips of ears as well as sacrum and heels
· nausea and vomiting

Record observations in the pateint’s clinical record.

Alert: If the patient meets MET criteria, has increasing MEWS or the clinician is worried about the patient call a Code Blue/MET response.

Observations should continue to be recorded on Patientrack (electronic observation recording) or if not available, in the NIV daily orders and observation chart and the patient’s vital sign observation chart to allow trending of observations. Refer to Vital Signs and Early Warning Score Procedure.

The 24 hour NIV prescription form should continue to record parameter checks, work of breathing, pressure area care, mouth care and ABGs. For stable patients who have had NIV for >48hours, observations may be done less frequently, following discussion with the treating respiratory physician.  This must be documented in the patient’s progress notes in their clinical record.

Patients who show a benefit from NIV in the first few hours should receive NIV semi-continuously (i.e. as much as possible during the first 24 hours, but NIV can be interrupted for short periods when the patient is awake for medications, meals and physiotherapy). When the patient is off NIV, supplemental oxygen should be applied if required and according to the medical prescription.

Oxygen saturation (SpO2) should be maintained at 88-92% unless otherwise stated.  Improvements in tachypnoea and level of consciousness are usually seen within 1-2 hours.  ABG’s need to be done 1-2 hours after commencing NIV.  The treating team registrar should review the patient and ABG results 1-2 hours after the patient commenced NIV.  

All NIV circuits must be changed every 7 days or as required if visibly soiled.  Masks are to be wiped out daily with detergent wipes and dried thoroughly.

Ensure all equipment used on the patient is cleaned as per the manufacturer’s instructions.  
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Ongoing medical assessment completed by the treating team:
· Reassess the patient 1-2 hours after commencement of NIV and document any changes to the NIV prescription on the NIV prescription chart.
· Review the patient and prescribe NIV daily.
· The withdrawal of NIV therapy should be discussed with the patient/carer/family/Enduring power of attorney by the treating team and documented in the patient’s clinical record.
· ABG analysis should be done prior to commencement of NIV and at 1-2 hours, 4-6 hours, 24 hours and as required. This is also necessary 1-2 hours after a change to the NIV settings. ABG results must be reviewed by a medical officer in the treating team and documented in the patient’s clinical record. 
· Early supplement feeding should be considered if the patient is likely to have minimal oral intake for more than 48 hours.

Treatment Failure
The following findings indicate treatment failure and will require urgent medical assessment of the patient:
· Decreasing level of consciousness
· Increasing agitation
· Worsening respiratory distress, e.g. tachypnoea, increased use of accessory muscles, reduced tidal volumes 
· Worsening gas exchange, e.g. fall in oxygen saturation, increasing oxygen requirement or worsening ABGs
· Increasing MEWs 
· Poor synchrony between patient and ventilator
· Intolerance of therapy
If any of the above occur the treating team medical registrar should be contacted to review the patient urgently and repeat ABG analysis should be done.  The Specialist Respiratory Physician responsible for the patient’s NIV should be consulted and Intensive Care Unit should be consulted at this stage if medically appropriate.
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· The decision to wean the patient off NIV is made by the patient’s treating team. 
· Weaning of non-invasive ventilation may be appropriate once the patient’s condition has stabilised.  In general, NIV weaning should only commence once the patient’s paCO2 is less than 60mmHg.
· NIV should be changed from semi-continuous to intermittent NIV during the day, with continuous NIV overnight.
· Weaning of NIV must be monitored closely with regular ABG measurements to ensure the patient’s paCO2 remains within a described target range each time the duration of NIV is altered.
· Once the patient is on nocturnal NIV only, the medical team will make a decision to either continue with long term nocturnal NIV, change to CPAP or cease NIV therapy.  If long term nocturnal NIV or CPAP is planned, a sleep physician should be consulted and an inpatient sleep study may be appropriate.
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Alert: NIV is to cease immediately if continuation of NIV poses greater risk to the patient than pause to the therapy. 
Ceasing of NIV is a medical decision.  The decision should be made by the treating team following medical assessment of the patient by the treating team registrar and discussion with the patient and/or their carer.  The assessment, discussion with the patient/carer and decision must be documented in patient’s clinical record progress notes.  The treating Specialist Respiratory Physician must be notified if not involved in the discussion.
NIV may be ceased for the following reasons:
· NIV is no longer required because of clinical improvement
· NIV is not tolerated by the patient and the patient does not wish to continue with NIV therapy
· Patient is vomiting and at risk of aspiration
· There has been a complication to NIV i.e. pneumothorax
· Endotracheal intubation is required because of NIV treatment failure

Back to Table of Contents 

	[bookmark: _Toc82516798]Evaluation 	



Outcome
All NIV management for ward patients will be conducted in accordance with this procedure.

Measures
· A review of a sample of patient medical records of patient’s who required NIV therapy every 12 months reported to Division of Medicine Quality and Safety Meeting.
· Review of clinical incident reports related to NIV therapy in the ward environment.
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Policies
· Nursing and Midwifery Continuing Competence 
· Informed Consent (Clinical)

Procedures
· Infection Prevention and Control - Healthcare Associated Infections 
· Patient Identification and Procedure Matching
· Clinical Handover
· Vital Signs and Early Warning Scores
· Patient Identification – Pathology Specimen Labelling
· Pathology Specimen Handling
· Advance Care Planning Guideline
· Comfort Care Pathway Guideline

Legislation
· Health Records (Privacy and Access) Act 1997
· Human Rights Act 2004
· Work Health and Safety Act 2011
· Australian Charter of Healthcare Rights
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NIV is delivery of mechanically assisted or generated breaths without placement of an artificial airway using a mask or similar interface.  This technique is distinguished from those which bypass the upper airway with an endotracheal tube, laryngeal mask, or tracheostomy and are therefore considered invasive. This is the preferred term and supersedes BPAP, BiPAP and BIPAP.  BiPAP and BIPAP are registered trade names for NIV modes on ventilators from specific manufacturers.

CPAP is positive airway pressure therapy throughout the respiratory cycle to spontaneously breathing patients. One nominated pressure splints the airway open throughout the respiratory cycle thereby maintaining oxygen saturation, functional residual capacity and preventing alveolar collapse.

Inspiratory Positive Airway Pressure (IPAP) is titrated to maintain tidal volume, support and augment ventilation, reduces the work of breathing and thereby reduces CO2 retention.

Expiratory Positive Airway Pressure (EPAP) is titrated to eliminate airway obstruction and prevent end expiratory collapse of airways and thereby able recruit alveoli. Combination of above two thereby maintains oxygenation.

Mode: Delivery system selected on the machine – may be CPAP, Spontaneous, Spontaneous/Timed or Timed.

Spontaneous Mode (S): The machine provides ventilatory support in response to the patient’s breathing effort but provides no back-up safety rate, should the patient not trigger the machine. This mode is referred to ‘Spontaneous’ mode on NIV machines

Spontaneous Timed Mode (ST): The machine provides ventilatory support in response to the patient’s breathing effort but provides back-up safety rate, should the patient not trigger the machine. This mode is referred to ‘spontaneous / timed’ mode on NIV machines (S/T)

Timed Mode (T): There is no patient effort required and the ventilator provides full ventilatory support. On NIV machines this is referred to as ‘timed’ mode (T)
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Disclaimer: This document has been developed by Canberra Health Services specifically for its own use.  Use of this document and any reliance on the information contained therein by any third party is at his or her own risk and Canberra Health Services assumes no responsibility whatsoever.
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