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1.    DEFINITION
'Non-invasive ventilation (NIV) refers to the provision of ventilatory support through the patient's upper airway using a mask or similar device.'  

BTS 2002.
In this document, NIV refers to non-invasive bi-level positive pressure ventilation.
2.    BACKGROUND INFORMATION ABOUT NIV

Non-invasive ventilation (NIV) is a non-invasive method of augmenting spontaneous respiratory efforts.  When a patient who is receiving NIV initiates a breath, the ventilator delivers air until a preset pressure is reached (Inspiratory positive airway pressure – IPAP).  The ventilator will maintain this pressure difference until the patient breathes out.  This should improve gas exchange within the lungs, as it will increase the volume of air, which passes into and out of the patient's lungs with each breath (Improved alveolar ventilation).  In turn this will help to expire increased levels of carbon dioxide.
NIV also provides expiratory positive pressure support (EPAP) within the lungs throughout the respiratory cycle.  This will expand the alveoli in the lungs, helping to improve the capacity of the lungs and increase the area available for gas exchange. (Improved Functional Residual Capacity).  NIV will also reduce the effort the patient has to make to achieve a satisfactory oxygen level and help rest the muscles required for breathing. 
NIV has been shown to reduce length of stay, reduce requirement for intubation and decrease mortality in patients with Type 2 respiratory failure.

· NIV has been demonstrated to be an effective treatment for the management of  Type 2 Respiratory Failure. Studies have shown a significant mortality reduction in selected patients treated with NIV. National guidelines have recommended that this service should be available 24 hours a day in all acute hospitals. 
Several types of non-invasive ventilator are available.  The majority are pressure pre-set (e.g. Respironics Synchrony, BREAS etc).  There are also newer ventilation machines, which incorporate pressure and volume settings such as AVAPS (Average Volume Assured Pressure Support).  This may be advantageous in some patients but are not used routinely and should only be commenced after specialist review 

Acute NIV should only be used for the treatment of hypercapnic respiratory failure with a respiratory acidosis.
· Whilst the evidence base for acute NIV exists primarily for patients with COPD, a number of other patient groups may develop acute ventilatory failure associated with an acidosis, and may be treated with NIV after senior review.  These patients may include those with neuromuscular disease, Obesity (Obesity Hyopventilation Syndrome), Kyphoscoliosis and other chest wall deformities.
The main advantage of NIV is that ventilatory support can be provided without the need for tracheal intubation.  This has many benefits including:
· Ease of application

· Increased patient mobility

· Patient is conscious (no sedation required) and able to participate in treatment

· Less problems weaning

· Reduced tracheal and barotrauma

· Reduced rate of infection

· Shorter hospital stay

· Lower mortality

· Less labour intensive

NIV improves gaseous exchange, which will have several effects on the patients including:

· Decreased work of breathing

· Improved arterial blood gases (ABGs)
· Reduced breathlessness

· Improved ventilation

· Improved sleep
3.    WHAT IS NON-INVASIVE VENTILATION?
· Non-invasive ventilation (NIV) is a non-invasive method of assisting spontaneous respiratory efforts.
· NIV aims to improve gas exchange by supporting the patient's inspiratory breath by delivering air until a preset pressure is reached (Inspiratory Positive Airway Pressure (IPAP)), thus increasing the volume of air that passes into and out of the lungs with each breath.  This helps to expire increased levels of carbon dioxide.
· NIV also provides positive pressure (Expiratory Positive Airway Pressure (EPAP)) within the lungs throughout the respiratory cycle.  This aims to expand the alveoli so increasing the functional capacity (Functional Residual Capacity (FRC)) of the lungs and the area available for gas exchange.  This helps improve oxygenation.
· NIV aims to support and improve respiration in patients and at the same time reduce patient effort to achieve effective ventilation.  NIV reduces the work of breathing.
· Guidelines must be adhered to in identifying those patients suitable for non-invasive ventilation.  Patients in whom traditional ventilation is more appropriate should not have NIV unless as a holding measure prior to intubation, within a critical care area.  (BTS 2002).
4.  INDICATIONS AND REQUIREMENTS FOR ACUTE NIV
· All patients with a respiratory acidosis, ie. With PaCO2 > 6KPa and Ph<7.35 should be considered for NIV.
4.1   COPD with a respiratory acidosis AFTER initial treatment with 
conventional therapy INCLUDING controlled oxygen therapy

· Admission criteria for ward based NIV:


· Those patients with a more severe respiratory acidosis (pH < 7.20) +/- multi-organ failure being considered for treatment with NIV should be discussed with the ITU consultant and managed in the critical care department (ITU/HDU).  If ITU/HDU care is felt to be inappropriate, NIV may be provided on the ward as the ceiling of care (on discussion with senior medical staff).  In these patients it is important to carefully consider whether NIV is the appropriate treatment in addition to reviewing the need for palliative care input/end of life care pathways.

4.2      Hypercapnic respiratory failure secondary to chest wall deformity 
(scoliosis, thoracoplasty) or neuromuscular diseases

· Acute Respiratory Acidosis – See above
· Chronic non-acidotic Type 2 respiratory failure (pH  > 7.35, PaCO2 > 45mm/Hg/6.0 kPa, HC03 > 25) may benefit from non-acute NIV.  These patients should be discussed with the respiratory team at the earliest opportunity during normal working hours.  They do not require emergency treatment with NIV.
4.3   The Patients Quality of Life Supports the Use of NIV
· PRIOR to commencement of NIV a decision regarding treatment escalation/ceiling of treatment should be clearly documented in the notes AND communicated to all staff in the event of treatment failure.


Documentation of care decisions should be clearly recorded in the 


notes, using the following stratification (RCP 2008)



1. Requires immediate intubation + ventilation


2. Suitable for NIV and escalation to ITU/intubation



3. Suitable for NIV, but not ITU/intubation



4. Not suitable for NIV, but for full active medical treatment


5. Palliative care

4.4    The patient consents to treatment
· The treatment should be explained to the patient, and they must consent before treatment is commenced.
5     ABSOLUTE CONTRA-INDICATIONS FOR NIV
· Type 1 Respiratory Failure / Life threatening hypoxaemia

· Acute Severe Asthma
· Undrained Pneumothorax
All patients must have a chest x-ray reviewed prior to commencement to exclude a pneumothorax.

· Facial Trauma/Burns

· Fixed Upper Airway Obstruction

· If the Patient is Vomiting Profusely

In those patients where there remains a risk of vomiting, use a nasal mask.  Do not use a full face mask.
6     RELATIVE CONTRA-INDICATIONS FOR NIV

In the following situations, formal invasive ventilation is likely to be more effective treatment and should not be delayed by attempting NIV.  NIV may be used despite the presence of these contraindications if it is to be the 'ceiling' of treatment, and is appropriate treatment in relation to the patient's quality of life.
· Life Threatening Hypoxaemia

· Impaired Consciousness (GCS < 10)
A significantly reduced level of consciousness impairs the ability of the patient to protect the upper airway.  Management on HDU/ITU would be more appropriate in this situation +/- invasive ventilation.

· Copious Respiratory Secretions

· Confused or Agitated Patient

· Recent Facial/Upper Airway/Thoracic or GI Surgery

· Bowel Obstruction

· Haemodynamic instability

· Severe Co-morbidity

7.   HOW TO SET UP NIV
7.1    Equipment Required

· NIV machine 
· Oxygen supply/suction facilities

· SaO2 and ECG monitoring equipment.

· Tubing, facemask (appropriately sized), filter – NIV mask pack.  (Tubing and masks are single patient use only).
· NIV Prescription Chart (Appendix 2).  This must be completed by middle grade/senior medical staff prior to commencement.  Setting changes, time on NIV and blood gases must be documented on the NIV Monitoring Chart (Appendix 1).
· A trained member of staff in NIV set-up assessed as competent with appropriate certification.  Contact Local Lead for further information (See NIV Provision)
7.2   Appropriate Initial Settings are (See Flow Chart – Page 16):

In a patient with underlying COPD, appropriate initial settings would be;  

· Mode

Spontaneous/Timed (S/T)

· IPAP

12cm H20
· EPAP

4cm H20

· FiO2

Aim for saturations of 88-92%

· BPM

Breaths per minute of 12
· Ti

Inspiratory time of 1.2 seconds

7.3  Procedure for setting up NIV

· See Table 1.

8.  HOW TO MONITOR NIV

8.1  Monitoring
· Monitoring should include a mixture of physiological measures and clinical parameters. These parameters should be used in decisions regarding escalation.

· The following should be recorded6

1. Observations:

· Respiratory Rate, Heart Rate
· Level of Consciousness, Patient Comfort

· Chest Wall Movement, Ventilator Synchrony, Mask Fit

2. Frequency of Observations:

· Every 15 minutes for the first hour 
· Every 30 minutes for 1-4 hours

· Hourly in 4-12 hour period


The frequency of observations in the first few hours is vital in order to deliver 
treatment safely. This may necessitate extra staff during this period to comply 
with recommended guidance.
3. Continuous Pulse Oximetry and ECG recording in first 12 hours

4. Arterial Blood Gases (ABG) / Capillary Blood Gases (CBG)

· After 1 hour of NIV, and 1 hour after every change in settings.
8.2   Signs that NIV is Effective
· pH increased/PaCO2 decreasing

· PaO2 increased (aim for Sa02 88-92%)

· Reduced respiratory rate

· Good synchronisation

If there is no improvement after one hour, consider discussing patient with ITU unless NIV is the ceiling of treatment.

8.3  Possible Indications for Intubation
· Respiratory arrest
· Reduced GCS

· No improvement in ABGs

· Heart rate < 50 bpm

· Systolic blood pressure < 90 mm Hg

· Increased respiratory rate > 30

· Patient requires sedation

8.4  To Otherwise Continue and Consider (Refer to Flow Chart – Page 16)
· Increasing the IPAP further (in 2-4 cm/H20 increments) to reduce PaCO2. The IPAP should be increased at 2-5cmH20 every 10 minutes until a target pressure of 20 cm H20 is reached or until maximum patient tolerability is reached.

· Increasing the EPAP (to maximum 6 cm/H20) and/or inspired 02 to increase Pa02.

· ABGs need to be repeated 1 hour after any changes in NIV settings or oxygen flow rate.

· If PaC02 is acceptable on NIV and Sa02 > 92% then serial ABGs may not be necessary.

· Perform ongoing observations as in Table 2.

8.5   Continuing Medical Care

· The patient must be discussed with the Respiratory Team the next working day.

· If there is no response after 6 hours of optimal ventilatory support, the likelihood of subsequent success is small and other management should be considered.
· If the patient is improving, maximise usage during the first 48 hours to optimise outcome (18-24 hours/day)

· Allow 15-20 minute breaks from NIV to encourage diet, drinks, oral hygiene, nebulisers and oral medication (ensure an adequate Fi02, to maintain oxygen saturations of 88-92%).
· Reduce usage during the day once ABGs are reset.  Continue usage at night until medical condition is stable.  A period of between 2 to 5 days is usually appropriate.
· Prior to discharge the patient must be reviewed by a Respiratory Consultant, have ABGs on air and have appropriate follow-up arrangements.

· It may be appropriate to perform inpatient sleep investigations (overnight oximetry/TOSCA).

· It is important to consider the need for domiciliary NIV (eg Obesity Hypoventilation Syndrome (OHS), Overlap Syndrome, respiratory muscle weakness, rib cage deformities). Further specialist review should be requested to consider this further. 
9.  Staff Training

· All staff involved in the provision of the NIV Service must ensure they receive appropriate training.
· Staff must have demonstrated appropriate level of competence.
· An ongoing training programme will be available in all acute hospitals providing an NIV Service.
· Training and achieving competency will be required by:


1. All medical registrars responsible for the acute medical intake.



2. Doctors of all grades on the Respiratory Wards.



3. Staff nurses and sisters on the Respiratory Wards.

· Training and competency assessments will be undertaken by the NIV team within each acute hospital.

      Audit

· Audit against the guidelines will be undertaken at 6 months. Actions will be implemented where required on the basis of these results.

· Regular Audit will be undertaken by the Respiratory Team on a yearly basis.

· BTS Audit tools will be used for audit.

Audit should focus on organisational issues such as training.

10.   TABLE 1

	ACTION
	RATIONALE

	Ensure ward emergency equipment is available
	To provide a safe environment

	Patient discussed with nursing staff and medical staff at all times
	To ensure NIV is the appropriate intervention and support is available.

	Ensure the NIV Prescription Chart has been fully completed with an appropriate prescription (see initial recommended settings).
	To ensure appropriate settings are maintained

	Explain procedure to patient positively and calmly.  The patient will require reassurance throughout the procedure.  Sit the patient up in bed.
	To gain consent and co-operation.  This is potentially a frightening and claustrophobic experience.

	Set up the equipment with recommended initial settings.  Ensure the filter is connected to the port on the NIV machine before attaching the tubing.
	To prevent contamination of the machine.

	Check the size of the mask which must fit firmly and not encroach on upper lip or into corners of the eye.
	To ensure a good seal and prevent leaks.

	Ensure oxygen is connected and turn the machine on.
	To commence treatment and provide oxygen supply.

	Ask the patient to breathe in and out whilst holding the mask to patient's face.
	To re-assure patient and allow acclimatisation.

	Attach head straps – the mask should be firmly in place but not tight and small leaks may be acceptable.
	To ensure no leaks.

	Ensure the exhalation port is not blocked.
	To prevent build up of C02.

	Document a set of observations
	Provide a baseline for assessing progress.


11.   TABLE 2
	ACTION
	RATIONALE

	Patient should be closely observed
	To provide reassurance and aid compliance

	The following observations should be documented at least each hour or if changes have been made to settings:
· Oxygen flow (check as prescribed on NIV prescription chart)
· Oxygen saturation

· Heart rate

· Respiratory rate

· Exhalation port is not blocked

· NIV settings as instructed on NIV prescription chart
	To check the patient is receiving the appropriate oxygen therapy. Should meet target saturations of 88-92%
Monitor for signs of improving ventilation.  If Sa02 are dropping ensure no evidence of excessive leaks.

Monitoring for signs of changing condition. 

Monitoring for signs of changing condition

To prevent build up of PaC02
Check no undocumented changes have been made.



	The following assessments should be made at regular intervals:
· Enquire about patient's concerns
	Anxiety, discomfort, intolerance – some patients find the mask and the rush of air claustrophobic

	· Check nasal bridge
	Nasal bridge sores – if the mask if too tight this can lead to pressure sores on the bridge of the nose.  Loosen mask, consider dressing.

	· Enquire about nasal dryness
	Nasal dryness, congestion and streaming – these can occur in some patients.  Consider nasal sprays/humidification to improve tolerance and compliance.

	· Enquire about eye irritation
	Eye irritation – due to leaks from the mask, re-fitting of the mask may be indicated.

	· Assess nutrition
	Reduced ability to eat/drink – patients must not eat or drink whilst the mask is on and connected to NIV due to the risk of aspiration.

	· Enquire about abdominal bloating
	Stomach inflation with air/trapped wind – some patients swallow air.  Carbonated drinks may help.


12. FLOW CHART
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14.   APPENDIX 1
NIV Monitoring Chart
Date: ..................................................

Day on NIV: .......................................

Diagnosis: ..........................................
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*  Pre-set up observations/ABG must be documented
   *  The patient must be reviewed by medical staff after 30-60 minutes
      *  Aim for Sa0 88-92%







       following set up and ABG/CBG repeated at 60 minutes

15.  APPENDIX 2

Non-Invasive Ventilation (NIV) Prescription Chart
Prior to commencement of NIV the patient must meet the guidelines for the use of Non-Invasive Ventilation (NIV), including:

· COPD with a respiratory acidosis after initial treatment with conventional therapy including controlled oxygen therapy – admission to the Ward for NIV is available for patients with pH 7.25-7.35, PaC02 > 45mmHg/6.0kPa and single organ failure, following discussion with senior medical staff.

· Hypercapnic respiratory failure secondary to chest wall deformity (scoliosis, thoracoplasty) or neuromuscular diseases – those with non-acidotic hypercapnic respiratory failure should be discussed with the respiratory team.

· The patient's quality of life supports the use of NIV – and the ceiling of care has been documented. 
· The patient consents to treatment.

· There are no contraindications to NIV – see guidelines for full list of contraindications.

	Initial Prescription

IPAP

EPAP

Fi02
Bpm (back up settings)

Ti (back up settings)


	(See Flowchart for guidance)
12

4

4 - 8L

12

1.2


	...................................

...................................

...................................

...................................

...................................

	Signature: ...................................................    Bleep: ........................




ABG/CBG should be performed an hour after commencement and after any 
change of settings and recorded on NIV Monitoring Chart.

	Prescription (Limits)
IPAP

EPAP

Fi02
Bpm (back up settings)

Ti (back up settings)


	(See Flowchart for guidance)
14 - 25

4 - 6

4 - 8L

10 - 16

0.9 - 1.5
	...................................

...................................

...................................

...................................

...................................



	Signature: ...................................................    Bleep: ........................


pH  7.25-7.35


PaCO2 > 45 mm Hg/6.0 kPa


Single Organ Failure

















pH > 7.35





PaO2 < 60mm Hg/8.0 kPa





PaCO2 < 45 mm Hg/6.0 kPa
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