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This procedure outlines respiratory interventions performed by physiotherapists at Canberra Health Services (CHS).  

Background
This document has been developed to guide physiotherapists who utilise cough assist, inspiratory muscle training, manual and ventilator hyperinflation and who perform induced sputum procedures.  

Key Objective
To ensure the delivery of safe, evidence-based, best-practice respiratory management in adult and paediatric patients by acute care physiotherapists.
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This document applies to adult and children patients referred to CHS physiotherapists for repiratory management.

This document applies to the following staff working within their scope of practice:
Physiotherapists 
Nursing staff 
Physiotherapy students under direct supervision
Carers trained or under instruction/prescription by physiotherapists.

Back to Table of Contents
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Background
Coughing is an essential reflex which clears excess secretions and foreign matter from the airway.  The essential components include deep inspiration, closure of the glottis and forceful expiration1,2.  In order for a cough to be effective, an adequate expiratory flow must be generated.  A normal peak cough flow (PCF) is in the range of 360-840L/min1,2. The minimum PCF required to sufficiently clear secretions is ≥160-200L/min1,2. There is insufficient evidence to determine age-adjusted PCFs for children under the age of 12 years1. Cough strength can be reduced in patients with inspiratory and expiratory muscle weakness, particularly during periods of acute infection, leading to low lung volumes and difficulty clearing secretions1 . Mechanical insufflation-exsufflation (in-exsufflation) via a cough assist machine (CAM) can assist in the removal of pulmonary secretions and maximise lung volumes without the need for more invasive techniques2. 

Mechanical in-exsufflation consists of insufflating the lungs with positive pressure, followed by a quick change to negative pressure exsufflation.  This creates a peak and sustained flow high enough to mimic a cough and thereby to loosen and move secretions toward the oropharynx for suctioning or expectoration2. Pressures reported to be clinically effective include ranges of +15 to +40cmH2O for insufflation and -15 to -40cmH2O for exsufflation2,3.  This range of pressures has also been reported to be safe and comfortable in children1. Higher pressures of up to +50cmH2O insufflation and -50cmH2O exsufflation may be required in the presence of an artificial airway, due to increased airway resistance2. 

[bookmark: _Toc524421452]Indications, Precautions and Contraindications4,5
Indications
Any patient who is at risk or has evidence of retained secretions with an ineffective cough or reduced lung volumes. This can include, but is not limited to, patients with:
· Neuromuscular deficits (e.g. muscular dystrophy, myasthenia gravis, motor neurone disease, spinal cord injury, brain injury, spina bifida, cerebral palsy, etc.)
· Intrinsic lung disease such as chronic obstructive pulmonary disease (COPD), cystic fibrosis or bronchiectasis.

Precautions
· Ribs fractures.
· Patients with cardiac compromise as positive pressure can reduce cardiac output.
· Facial fractures, facial trauma or sinus surgery. In this case a mouthpiece may be used as opposed to the facemask in consultation with senior physiotherapist/medical staff. 
· Acutely unwell/deteriorating patients likely requiring intubation.
· Reduced Glascow Coma Scale (GCS), increased drowsiness or inability to consistently follow commands in adult populations.
· Patients with significant oxygen or ventilation requirements. This is due to risk associated with disconnecting from other interfaces to complete CAM therapy.

Contraindications
Undrained pneumothorax or the presence of an intercostal catheter (ICC) with continuous leak.
Unstable cardiovascular system such as unstable arrhythmias, mean arterial pressure (MAP) <65mmHg, the presence of an Intra-Aortic Balloon Pump (IABP), increasing inotropic or vasopressor support.
Large lung abscess or bullae.
Recent barotrauma.
Patients ventilated on lung protective strategy, e.g. Acute respiratory distress syndrome (ARDS)
Acute bronchospasm.

Outcome measures
· Peak cough flow (refer to Attachment 1)
· Vital capacity via spirometry
· Oxygen saturations (SpO2)
· Chest radiograph (CXR)
· Auscultation 
· Palpation
· Cough quality 
· Volume/consistency of sputum 

[bookmark: _Toc524421453]Equipment and Assembly
Equipment
Emerson CA-3200 Cough Assist machine or Phillips Respironics Cough Assist E70
Patient circuit 
Bacterial/viral filter
Breathing hose
Connector 
Patient interface (face mask, mouthpiece, or tracheostomy adapter)
Pulse oximeter
Tissues or wall suction for sputum clearance
Mask/eye protection for staff member if indicated (infection or multi-resistant organism)

Assembly
1. Connect the machine to power and position it within easy reach.
2. Connect the patient circuit to the machine (see Attachment 2). 

Procedure
1. Physiotherapists performing CAM need to have completed the competency assessment (Attachment 4).  All components do not have to be completed to perform CAM; physiotherapists should work within their scope of training. 
2. Identify indications for use of CAM and any precautions or contraindications. If precautions exist, discuss with senior physiotherapist and medical staff prior to initiating cough assist.
3. Select patient interface and assemble circuit (Attachment 2).
4. Perform hand hygiene, apply personal protective equipment (PPE) and observe any other relevant precautions.
5. Gain informed consent from the patient, as per Informed Consent (Clinical) Policy on the CHS Policy and Guidance Documents Register.
6. Pause any feeds the patient is receiving and complete nebulisers (if required), in consultation with nursing staff. 
7. Assess appropriate outcome measures. 
· If assessing peak cough flow refer to Attachment 1 or Clinical Guideline: Physiotherapy - Adult Patient with a Spinal Cord Injury found on the CHS Policy and Guidance Documents Register.  
8. Appropriately position the patient to maximise ventilation.
9. On the user interface, select the mode (manual, automatic or advanced-automatic) and pressures desired for treatment. Titrate pressures to minimum required for therapeutic response. Higher difference between insufflation and exsufflation pressures is associated with improved sputum clearance2.  
10. Determine and inform patient of the dosage of therapy. Instruct patient to cough on exsufflations.
11. Apply interface patient. You may remove oxygen if preventing adequate seal or alternatively oxygen can be run through the circuit of the  Phillips Respironics Cough Assist E70.

Alert: Tracheostomy/Endotracheal tube (ETT)
If using a tracheostomy interface either:
· Inflate cuff and perform treatment via tracheostomy.  
· Deflate cuff, place speaking valve/cap over tracheostomy and perform therapy via mouth. 

12. Complete therapy. Consider use of adjuct techniques as required such as percussions, vibrations or and manual assisted cough2 (see Clinical Guideline: Physiotherapy – Adult Patient with a Spinal Cord Injury; Attachment 5, on the CHS Policy and Guidance Documents Register, for details on how to perform Manual Assisted Cough). 
13. Be sure to disconnect the CAM from the patient immediately after the cough cycle and allow adequate rest.
14. Clear secretions as indicated following every cycle.
15. Repeat sets until re-assessment indicates treatment has had desired effect. Cease treatment in presence of adverse side effects (e.g. patient fatigue, complaint of pain, hypotension) and notify treating team.
16. Ensure to complete treatment session with an insufflation to leave appropriate functional vital capacity (FVC)1,2.
17. Perform hand hygiene and doffing procedures.
18. Document therapy including patient position, mode of delivery, pressures, dosage, length of insufflation/pause, outcome measures and ongoing management plan in the patient’s clinical record. 

Modes and Settings4,5
Manual
Manual mode requires the therapist to manually cycle between insufflation and exsufflation including length of breaths and pause time. This is controlled by the use of the manual lever or foot pedal. It is appropriate for acutely unwell patients where the cough assist is used as a new treatment modality or for titrating settings for long-term use. 

Automatic
Automatic mode will automatically deliver insufflation and cycle to exsufflation instead of manually moving the switch. Therapy will commence as per the set pressures and length of insufflation/exsufflation once the machine is in therapy mode. Automatic mode will only deliver one insufflation prior to exsufflation. Automatic mode is appropriate for established treatment regimes and carer use6.

Advanced Automatic
Advanced Automatic mode will deliver a set number of insufflations prior to an exsufflation. Similar to Automatic mode, therapy will commence as per the set pressures, length of insufflation/exsufflation and pause time, once the machine is in therapy mode. Advanced Automatic mode does not require use of the lever or foot pedal to deliver breaths. The set cycle will be repeated up to 10 times with the option to cease at any time. Advanced Automatic mode is appropriate for established treatment regimes and carer use6.

Alert: Cough-Trak may be used in Automatic and Advance Automatic modes. This setting will commence insufflation when it detects the patient initiating a breath. As a result, the pause time is determined by the patient trigger.

Considerations for Paediatric Population
Paediatric patients are at high risk of blocking airway with secretions due to small airways and high airway resistance. Ensure suction equipment is prepared prior to CAM to clear blockages immediately.
Ensure feeds are paused prior to CAM to reduce risk of aspiration. Ensure to liaise with nurses and senior paediatric physiotherapist.
Pause gastrostomy (PEG) and nasogastric (NG) feeds 1 hour prior to treatment. 
Jejunal (PEJ) feeds do not have to paused.
· Paediatric patients often have faster respiratory rates than adults. For this reason, consider:
Shorter pause times between breaths.
Shorter insufflation time guided by chest wall expansion.
Close monitoring of shortness of breath.
· Ensure longer rest periods between sets, due to higher risk of muscle fatigue2. 
· Ensure to end treatment session with an insufflation breath to leave adequate FVC2.

Home Usage and Training 2,6,7
· Physiotherapists may only utilise CAM as part of physiotherapy treatment once they have completed the CAM competency package with an appropriately trained physiotherapist as outlined in Attachment 4.
· CAM should be prescribed by a trained physiotherapist.
· Any changes to the prescription of CAM should be made by a trained physiotherapist.
· CAM is safe and effective for use in the home environment.
· Appropriate carer education and training is required to ensure effective transition of CAM to the home environment. Training should ensure carers are familiar with the machine and have instruction for safe and effective use.
· Carers who have received appropriate training are permitted to use CAM during a patient admission.
· It is recommended that physiotherapy review is completed for long-term CAM users during hospital admission to ensure effective airway clearance.  
· Physiotherapy staff may complete routine CAM treatments for patients if usual carers are unavaible or if carer application is ineffective.
[bookmark: _Toc524421455]
Cleaning and Maintenance
The Emerson CA-3200 Cough Assist machine or Phillips Respironics Cough Assist E70 external surfaces are to be cleaned with detergent wipes, mild detergent and water or bactericidal cleaning solution such as 70% isopropyl alcohol between patients. 

The mask, tubing and bacterial filters are single patient use and cannot be sterilised. Replace the mask, tubing and filter when there are obvious signs of wear and tear, or if it is no longer possible to get a good mask seal.  After final use by the patient the circuit should be disposed of.   

Daily Cleaning:
Wipe down the machine and interface with a clean detergent wipe, daily with single patient use. If the circuit is visibly soiled (for example, with sputum), wash the tubing as per the instructions below.

Weekly Cleaning:
Wash the tubing and mask in warm soapy water and allow to air-dry.  The mask can be left to dry in the patient’s room on a clean towel. The tubing should be left to dry in a hanging position and must be completely dry before re-use.

If the CAM is to be used by more than one patient concurrently, the machine is to be cleaned as above. The circuit including the tubing, mask, adapters and bacterial/viral filter must be replaced between patients to prevent cross-contamination.  

The CAM should be clearly identified as clean or dirty with provided labels. 

Please refer to Attachment 13 for ordering of equipment.

Back to Table of Contents 
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Background
Inspiratory muscle training (IMT) is relevant (but not exclusive) to three main groups of patients including Chronic Obstructive Pulmonary Disease (COPD), Chronic Heart Failure (CHF) and Intensive Care Unit (ICU) patients who have been mechanically ventilated for > 7 days.

Inspiratory muscle weakness manifests as breathlessness with minimal exertion, such as sitting in a chair, as well as during exercise8. This weakness may reduce patients' ability to return to normal activities and thus contribute to the poor quality of life reported for ICU survivors up to 5 years following ICU discharge9,10. 

IMT is specific strength training for respiratory muscles where patients inhale against resistance to build muscle strength. IMT has been shown to improve inspiratory muscle strength and is associated with reduced duration of ventilation 11, decreased ICU and hospital length of stay12, as well as improved quality of life in ICU survivors who were ventilated > 7 days13. It has also been shown to improve respiratory muscle strength, endurance, exercise performance, quality of life, and reduce dyspnoea in patients with reduced respiratory muscle strength and poor exercise tolerance (for example COPD14, CHF15 and Chronic Kidney Disease16). 

Literature suggests that high-intensity, interval-type IMT programs are ideal for improving inspiratory muscle strength in just a few weeks. This is referred to as the ‘acute’ IMT protocol described in this guideline17,18. The ‘chronic’ IMT protocol is based on evidence in stable community-dwelling patients with chronic COPD and is more suitable in a pulmonary rehabilitation context. The chronic approach can also be applied to patients with stable congestive heart failure.

Indications, Precautions and Contraindications
Acute indications
Patients who are:
1. Ventilated in ICU (> 7 days) that are alert and able to actively participate with training but have failed to wean from mechanical ventilation by usual strategies (e.g. decreasing pressure support or t-piece trials)
2. In ICU recently weaned from mechanical ventilation  > 7 days who are breathing spontaneously
3. Admitted to the acute wards with an acute exacerbation of COPD, where a goal is long-term management of dyspnoea

Chronic indications
1 Patients with stable COPD who have inspiratory muscle weakness
a. Particularly those unable to participate in a weight-bearing exercise program like Pulmonary Rehabilitation
b. Particularly those who have made minimal improvements following completion of a Pulmonary Rehabilitation program
c. In patients with COPD, consider switching to chronic IMT approach after 6-8 weeks for maintenance
2 Patients with stable CHF
3 Stable neuromuscular conditions

Precautions
· Risk of rib fractures (i.e. history of rib fractures)
· Acute exacerbation COPD (within first 4-5 days)

Contraindications
Patients are not suitable for IMT if the patient:
Has an undrained pneumothorax or is at risk of spontaneous pneumothorax (e.g. history of same)
Has large or excessive bullae on chest x-ray
Has had lung surgery within the last 12 months
Is pregnant
Shows signs of unstable cardiovascular or neurological systems
Requires excessive ventilatory support (e.g. positive end expiratory pressure (PEEP) > 10 cm H20 or fraction of inspired oxygen (FiO2) > 0.6 or are critically PEEP-dependent
Has severe dyspnoea at rest
Has frank haemoptysis
Is ventilated and the medical or physiotherapy staff deem the risks of brief disconnection from ventilation to be unacceptable for any reason

Selecting Starting Resistance 

Option 1 – Maximal Inspiratory Pressure (MIP) on Powerbreathe: 
· Using MIP device – Follow instructions for use in instruction manual 
· Method is repeated until there is less than 20% variability across 3 tests  
· Starting resistance is calculated at a minimum of 50% of MIP 

Option 2 – Negative Inspiratory Force (NIF) on ventilator: 
· Some ventilators have capacity to measure MIP 
· Follow instructions in user manual for ventilators to complete NIF measurement (Attachment 6)
· Starting resistance is calculated at a minimum of 50% of MIP 

Option 3 – nil MIF/MIP available: 
· If no method of calculating the MIP is available commence at the lowest resistance available 
· If patient is able to hold valve open for greater than 1 second on all 6 breaths, resistance to be increased by one increment each set until patient is just able to open valve in all 6 breaths

Monitoring 
Patients’ clinical parameters and response during training should be monitored if ventilator- dependent. This includes: 
· Blood pressure
· Heart rate 
· Respiratory Rate
· Peripheral capillary oxygen saturation 
· BORG

Parameters to cease IMT
IMT training should be ceased if patient develops: 
Pulse Oximetry Saturation decrease >5% from baseline 
Subjective signs of distress or severe sharp pain on inspiration
Cardiac arrhythmias
Signs and symptoms of secretion retention in patient’s on ventilation – provide suction if indicated.
[bookmark: _Toc524421462]
Progression of therapy
Continue training with the acute approach until patients have reached goal inspiratory muscle strength (e.g. MIP of 80 – 100 in previously well patient). This may include independent IMT at home following discharge from hospital.
In patients with COPD, consider switching to chronic IMT approach after 6-8 weeks for maintenance.

ACUTE Inspiratory Muscle Training Procedure
· Threshold IMT
· Electronic IMT (E-IMT)

Threshold IMT 
Equipment
· Threshold Inspiratory Muscle Trainer device (Phillips Respironics): allows incrementally adjusted training pressures from 9cmH2O up to 41cmH2O 
· Flexible connector for patients with an ETT or tracheostomy

Procedure 
1. Gain informed consent from the patient, as per Informed Consent (Clinical) Policy on the CHS Policy and Guidance Documents Register.
1. Perform hand hygiene.
1. Physiotherapist performing IMT on patients with artificial airways are required to complete the IMT skills assessment (Attachment 5) with an appropriately trained physiotherapist.
1. Training should be conducted with the patient in high sitting position, preferably in a chair.
1. For a patient who is spontaneously breathing, attach the mouthpiece to the IMT device and apply the nose peg if the patient tends to breathe through their nose (optional). For a patient who is ventilator-dependent, attach the flexible tubing to the Threshold IMT. This will allow the Threshold IMT to attach directly to the tracheostomy/ETT (no mouthpiece required) (Figure 1). 

[image: ]
Figure 1:  Attaching IMT device to ETT/ Tracheostomy

1. The patient inhales through the device to generate an inspiratory pressure greater than the indicated threshold pressure setting to compress the spring and open the poppet valve.
1. The inspiratory pressure should be maintained for at least 1 second, with respiratory rate < 30 bpm. Audible air flow indicates a successful breath.
1. The patient exhales through the training device via a low resistance one-way valve.
1. Training sessions consist of 5 sets of 6 training breaths for a total of 30 training breaths per day, 5 days per week. 
1. If ventilator-dependent, patients are returned to mechanical ventilation for rest between training as needed. If spontaneously breathing, allow rests between sets as required (typically < 1 minute). 

ELECTRONIC IMT (E-IMT) 
Equipment
· PowerBreathe® electronic IMT device 
· Bacterial filter (if using Powerbreathe®) or Powerbreathe® TrySafe™ Filter   
· Flexible connector for patients with an ETT or tracheostomy

Procedure
1. Gain informed consent from the patient, as per Informed Consent (Clinical) Policy on the CHS Policy and Guidance Documents Register.
2. Perform hand hygiene.
3. Training should be conducted with the patient in high sitting position, preferably in a chair.
4. For a patient who is spontaneously breathing, attach the mouthpiece to the E-IMT device and apply the nose peg if the patient tends to breathe through their nose (optional). For a patient who is ventilator-dependent, attach the flexible tubing and filter to the E-IMT. This will allow the Threshold IMT to attach directly to the tracheostomy/ETT (Figure 2).

[image: ]
Figure 2: Attaching E-IMT to ETT/Tracheostomy

5. The patient inhales through the device to generate inspiratory pressure for 1 second with respiratory rate < 30bpm. Patient exhales through device.
6. You will know if the breath has been successful when you rest after full set as remaining breath count is depicted on the screen of the device.
7. Training sessions consist of 5 sets of 6 training breaths for a total of 30 training breaths per day, 5 days per week. 
8. If ventilator-dependent, patients are returned to mechanical ventilation for rest between training as needed. If spontaneously breathing, allow rests between sets as required (typically < 1 minute).

CHRONIC Inspiratory Muscle Training Procedure18
[bookmark: _Toc524421468][bookmark: _Toc86994443]Equipment
Threshold IMT device (Phillips Respironics): allows incrementally adjusted training pressures from 9cmH2O up to 41cmH2O. 
 
[bookmark: _Toc524421469][bookmark: _Toc86994444]Procedure
1. Gain informed consent from the patient, as per Informed Consent (Clinical) Policy on the CHS Policy and Guidance Documents Register.
2. Training should be conducted with the patient in high sitting position, preferably in a chair with upper limbs supported.
3. Adjusting intensity: intensity (target load) should be titrated to 30% of MIP to begin with. To adjust the pressure indicator to the setting prescribed, align the red edge of the pressure indicator by turning the control knob at the bottom of the Threshold IMT. 
4. Attach the mouthpiece to the IMT device and apply the nose peg. 
5. The patient inhales through the device to generate an inspiratory pressure greater than the indicated threshold pressure setting to compress the spring and open the poppet valve. Audible air flow indicates a successful breath.
6. Training should follow the pattern of 7 lots of 2 minute cycles, where target training equals 30% of MIP, and the warm-up load is 15% of MIP. Intensity should be increased as tolerated to maintain an RPE of 13-14 / 20 (or 4/10).
7. IMT should be performed 3 days a week for a minimum of 8 weeks, and then continued indefinitely at 2 days a week for maintenance.


[bookmark: _Toc524421471]Monitoring/Progression Measures
Recommend monitoring SpO2 and RR during initial training session 
Reassess MIP after 8 weeks of training – if no changes, cease IMT. If patient has improved, continue with maintenance program for life (2 sessions/week)
Cease immediately if patient reports sudden sharp pain on inspiration (refer for medical review, due to risk of pneumothorax)

Documentation
All documentation should follow the Clinical Records Management Procedure. However with respect to IMT, the following should be specifically mentioned:
Informed consent, see Informed Consent (Clinical) Policy on the CHS Policy and Guidance Documents Register
Training parameters used (resistance, sets, breaths)
Response to treatment (any adverse outcomes).
[bookmark: _Toc524421465]
Cleaning and Maintenance
1. Threshold device
a. Single-patient use only and disposable, therefore no cleaning or sterilising is required
b. Should be stored in the patient’s bedside trolley with the patient’s sticker on it and can be used following discharge should the patient wish to
2. Electronic device
a. Must be wiped down with a detergent wipe before and after each patient use. Mouthpiece and filter is single-patient use and disposable, therefore no cleaning or sterilising is required.
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[bookmark: _Toc524421474]Background
Hyperinflation is the delivery of a slow, deep inspiration greater than baseline tidal volume up to a peak inspiratory pressure (PIP) of 40cm H2O, followed by an inspiratory hold of up to three seconds, and a quick, unobstructed expiration to patients with an artificial airway19.  The slow deep inspiration to 35-40cm H2O re-expands areas of atelectasis20; the inspiratory hold recruits lung segments via collateral channels, allows for gas exchange and mobilises secretions; while the quick release increases expiratory flow rates, allows for annular two phase gas liquid flow, and mimics a huff and/or cough, mobilising pulmonary secretions from distal to proximal lung segments21.  Hyperinflation has been shown to be an effective technique for mobilising sputum22-24, reversing atelectasis25, 26,improving oxygenation and pulmonary compliance22,27. 

Traditionally, hyperinflation has been delivered to patient on mechanically ventilation by disconnecting them from the ventilator and connecting them to a manual resuscitation circuit and is known as manual hyperinflation (MHI).  At CHS, the technique is delivered via the Laerdal Silicone Resuscitator bag (Figure 3).  Disadvantages of this technique include loss of PEEP, de-recruitment of lung segments, and poor tolerance or dyssynchrony with the technique by patients who are agitated.  When completed manually, substantial clinical experience is required to deliver the technique consistently and to prevent barotrauma or volutrauma28.  

Ventilator Hyperinflation (VHI) is the delivery of hyperinflation breaths via adjustments of ventilator settings and when compared to MHI, VHI has been shown to be as effective in mobilising secretions, improving lung compliance, oxygenation and restoring lung volumes29-32.   It requires no disconnection from mechanical ventilation, so there is no loss of PEEP and it is synchronous with patient breaths. Volumes are delivered consistently and PIP and volume are controlled by the ventilator, thus reducing the risk of barotrauma or volutrauma in appropriately selected patients.

In clinical practice, VHI is utilised in patients currently undergoing mechanical ventilation while MHI is mainly utilised in patients no longer requiring mechanical ventilation. 

[image: ]
[bookmark: _Toc86994450]Figure 3. Laerdal Silicone Resuscitator bag

[bookmark: _Toc524421475]Indications for Hyperinflation33
Evidence of retained secretions 
Evidence of collapse or loss of volume
Poor lung compliance
Decreased oxygenation caused by one of the above.

[bookmark: _Toc524421476]Outcome Measures
Arterial blood gases
Oxygen saturations
Chest Radiograph (CXR)
Volume/consistency of sputum suctioned
Tidal Volumes (Vt)
Vital Capacity
Peak Inspiratory Pressure (PIP)
Ventilator Wave Forms
Static Compliance (Cstat=VT/Pplat-PEEP)
Auscultation
Palpation (chest wall movement/fremitus).

Alert:
All paediatric cases where hyperinflation is indicated must be discussed with a senior physiotherapist and the treating consultant.  Consideration for seeking advice from paediatric specialty centres in the clinical reasoning process for complex cases is recommended.

[bookmark: _Toc524421477]Precautions for Hyperinflation34
Unstable cardiovascular system such as unstable arrhythmias, mean arterial pressure (MAP) <65mmHg, MAP swing >5mmHg between inspiration and expiration, the presence of an IABP; increasing inotropic or vasopressor support (as high intra-thoracic pressures may compromise venous return).
Partial pressure of oxygen (PaO2)/FiO2 Ratio <200mmHg
PIP >35cmH20
Airway pressure release ventilation (APRV)
Intracranial pressure (ICP) >15mmHg
Florid acute pulmonary oedema (APO)
Restrictive or obstructive lung disease
Significant pulmonary hypertension or evidence of right ventricular dysfunction

Alert: 
In the presence of precautions to hyperinflation, treatment should proceed with caution after direct consultation with a senior physiotherapist, senior registrar or consultant.

Contraindications for Hyperinflation34
Undrained pneumothorax or the presence of an ICC with continuous leak
Bronchopulmonary fistula
Thoracic surgery with lung resection 
Patients ventilated on lung protective strategy for ARDS, severe pneumonia, pulmonary contusions
Acute bronchospasm
Patients ventilated for an exacerbation of COPD with elevated intrinsic PEEP or other conditions where hyperinflation would be detrimental.
Patients under the age of 3 years, as lack of collateral channels increases risk of pneumothorax.
[bookmark: _Toc524421479]
Performing MHI
Equipment
Appropriate size Laerdel Silicone Resuscitator Bag (adult/paediatric)
Heat Moist Exchange (HME) Filter 
Mouthpiece or interface.

In addition, patients on ventilation require:
PEEP Valve 
Test lung  

Procedure for MHI
1. Physiotherapists may only perform MHI once they have completed the Hyperinflation Competency package with the appropriately trained physiotherapist (Attachment 7).
2. Identify indications for MHI and any precautions or contraindications.  If precautions exist, discuss with appropriate senior physiotherapy staff and treating Consultant/Senior Registrar prior to initiating MHI.
3. Ensure appropriate number of staff are available to carry out the treatment.  Physiotherapists with less clinical experience or who have not performed the technique recently should consider a second staff member (nurse or physiotherapist) to be available to suction and place the ventilator on standby in the more unstable patient.  For patients on vasoactive infusions or who have ICP monitoring, MHI should be carried out with the bedside nurse present as titration of infusions may be required during treatment.  A second physiotherapist is required if manual techniques are indicated as an adjunct to MHI.  
4. Gain informed consent from the patient, as per Informed Consent (Clinical) Policy on the CHS Policy and Guidance Documents Register.
5. Appropriately position the patient to maximise ventilation and perfusion (V/Q) matching and to drain secretions.
6. To set up the MHI circuit (Figure 4), attach a HME filter to the Laerdel bag.  For patient’s on ventilation, ensure a PEEP valve set at the patient’s baseline PEEP setting is incorporated into the circuit.  

[image: ]
Figure 4. Circuit set up for patient on ventilation

7. Attach the oxygen tubing to the oxygen outlet and turn the oxygen flow to 15 litres/minute.  Ensure the reservoir bag is not split and is filling with gas.  A manometer is not required to be used as the Laerdel circuit has a safety valve that prevents PIP from exceeding 35cm H2O23.
8. For the patient on ventilation, silence the ventilator, disconnect the ventilator from junction of the Bennet’s connector and connect the Laerdel circuit to the patient.  For a patient who is self-ventilating with a tracheostomy, disconnect oxygen and attach the Laerdel circuit to the tracheostomy via the flexible connector only (Figure 5).
[image: ]Ladel Bag
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Figure 5. Circuit connection for the patient on ventilation

9. Commence providing bag ventilation for the patient at the same rate and volume as baseline.  Once satisfied that the patient is being ventilated via bag ventilation, place the ventilator in standby mode as per Physiotherapy Ventilator Assessment Tool (Attachment 8) and attach the ventilator to the test lung.
10. Commence MHI with a two handed technique, delivering a larger than baseline tidal volume, an inspiratory hold and a quick release.  The literature recommends 6 sets of 6 MHI breaths to treat atelectasis and compliance29, 34.  For sputum clearance, continue MHI if patient is stable until outcome measures indicate that sputum has been cleared.
11. For all patients, monitor HR and SpO2 throughout. If available, monitor MAP, electrocardiogram (ECG), ICP and Cerebral perfusion pressure (CPP).  ICP should remain below target, and CPP should remain >60mmHg (CPP=MAP-ICP). Monitor MAP swing for anything >5mmHg between inspiration and expiration. Modify or cease treatment as appropriate.
12. Suction the patient’s airway as indicated. Consider completing additional MHI breaths post-suction to recruit collapsed lung segments35. 
13. Once treatment is complete, for patients on ventilation restart the ventilator before reconnecting the patient and ensure the patient is ventilating at baseline or appropriate respiratory rate and with adequate tidal volumes and End Tidal Carbon Dioxide (ETCO2) prior to putting the Laerdal bag away. For ward patients, return patient to previous oxygen circuit e.g. humidified or Swedish nose.
14. Reassess outcome measures and reposition patient appropriately.
15. Document patient position, level of PEEP (if applicable), duration of MHI, appropriate outcome measures and any adverse events

[bookmark: _Toc524421480]Performing VHI 
1. Physiotherapists may only perform VHI once they have completed the Hyperinflation Competency package and ventilator training package with the appropriately trained physiotherapist (Attachments 7 and 8).  The bedside nurse must be present during VHI.
2. Identify indications for VHI, most appropriate mode of ventilation to deliver. hyperinflation for the specific patient, and any precautions or contraindications.  If precautions exist, discuss with appropriate senior physiotherapy staff and treating Consultant/Senior Registrar prior to initiating VHI.

Alert: 
VHI can only be performed in SIMV Pressure Control on the GE Carescape Ventilator.  

3. Explain the treatment and gain consent from the patient/carer and inform the bed side nurse.  
4. Appropriately position the patient to maximise ventilation and perfusion (V/Q) matching and to drain secretions.
5. Adjust ventilator alarm limits.
6. Adjust ventilator settings to achieve hyperinflation breaths, refer to VHI flow chart for relevant ventlitor (Attachment 9 and 10).  

Note: Consider utilising pressure/volume curve to assess over-distention point and titrate volumes accordingly to reduce risk of barotrauma/volutrauma36.

7. Titrate settings during treatment as required to maintain PIP at 35-40cmH2O.
8. Once target PIP is reached, manual techniques (i.e. percussion or vibration) may be incorporated if indicated.
9. Monitor HR, MAP, ECG and ETCO2 throughout.  If measured, ICP should remain below target, and cerebral perfusion pressure should remain >60mmHg (CPP=MAP-ICP). Monitor MAP swing for anything >5mmHg between inspiration and expiration. Modify or cease treatment as appropriate.
10. For patients who may require breaks during treatment due to intolerance of the technique or to prevent haemodynamic instability, return them to their baseline settings in that mode of ventilation.  When resuming hyperinflation breaths, the determined values required to reach PIP of 40cmH2O can be resumed without the gradual increase in settings.
11. Suction the patient’s airway as required. Consider completing additional VHI breaths post-suction to recruit collapsed lung segments35.
12. Dosage - The literature recommends 6 sets of 6 VHI breaths to treat atelectasis and improve compliance29,30,34.  For sputum clearance, continue VHI if patient is stable until outcome measures indicate that sputum has been cleared.
13. Once treatment is completed, return ventilator settings to baseline return patient to previous mode of ventilation and return alarm settings to previous limits.  Inform the bedside nurse that alarm limits and ventilator settings are at baseline.  Ensure patient is ventilating at adequate rate, Vt and ETCO2 prior to reassessing outcome measures and repositioning the patient as required.
14. Document the patient position, mode of ventilation, RR, PIP reached, Vt reached, duration of treatment and any adverse events.
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This section outlines the processes for receipt and management of referral and safe collection of an induced sputum sample through inhalation of hypertonic saline.

Background
Induced sputum is a diagnostic procedure used for patients who are unable to provide a sputum sample spontaneously.  It involves the patient inhaling hypertonic saline via an ultrasonic nebuliser, followed by coughing and expectoration of airway secretions37.  Hypertonic saline works both as a mucolytic and an expectorant38.  It disrupts the ionic bonds within the sputum, osmotically draws additional water onto the airway epithelial surface reducing the viscosity of secretions  and triggers a cough aiding in sputum expectoration38. Hypertonic saline has a dose-response relationship, and therefore the effects on sputum viscosity increase as the concentration of saline increases38. 

At CHS, induced sputum is used in the diagnosis of pulmonary Tuberculosis (TB) and Pneumocystis Jirovecii Pneumonia (PJP), formally known as Pneumocystis Carinii Pneumonia (PCP)39.  Current guidelines suggest that for PJP a single sample needs to be induced for testing.  For TB, three samples on consecutive days are required to increase sensitivity of the test40, 41.  In TB, a spontaneous sputum sample provides similar diagnostic yield to an induced sample, and therefore if patients can expectorate spontaneously, this should be tested first42.  Induced sputum has been shown to have an equal or greater diagnostic yield than bronchoscopic sampling, is less expensive and has fewer risks in patients with suspected TB and therefore should be completed prior to a bronchoscopy44.

Indications
· Suspected Tuberculosis (TB)
· Suspected Pneumocystis Jirovecii Pneumonia (PJP)

Precautions/Contraindications37,45,46
· Inability to follow instructions
· Inadequate respiratory reserve or acute respiratory distress
· FiO2 >50%
· FEV1 <1.0 Litre
· Asthma/ COPD *see alert
· Pneumothorax
· Pulmonary emboli
· Haemoptysis of unknown origin
· Unstable cardiovascular system such as unstable arrhythmias, mean arterial pressure (MAP) <65mmHg
· Thoracic, abdominal, or cerebral aneurysm 

Alert:Since saline inhalation may cause bronchoconstriction, safety measures should be undertaken before performing the procedure.  In patients with moderate to severe COPD or asthma, spirometry pre-treatment with salbutamol should be undertaken37,46. 

[bookmark: _Toc524421482]Referrals - general
Referral for inpatient induced sputum collection will be accepted from a Medical Specialist/VMO from Intensive Care, Respiratory, Oncology, Haematology, or Infectious Diseases only.
For inpatients, referral must be documented in the patient’s clinical file, including the purpose for collection. The medical team is to contact the ward physiotherapist via pager to alert them to the referral as soon as possible.
Requests are accepted during standard business hours (excluding special circumstances).   Refer to “Weekends/out of business hours” for details. 
If induced sputum is requested for conditions other than TB and PJP, this must be discussed by the treating consultant with a senior physiotherapist.

[bookmark: _Toc524421483]Weekends/out of business hours
Microbiology is unable to routinely process an induced sputum sample on weekends or public holidays.  If the testing is urgent the requesting medical team will contact the Microbiologist on-call to ensure availability of laboratory staff prior to referral to the physiotherapist for collection.
PJP collection requests made over a weekend/Public Holiday will be collected within 48 hours and sent to Microbiology, even if they are unable to be processed over the weekend, to allow for higher diagnostic yield.
Requests made for collection after 3:00pm will be delayed until the following business day due to the time taken to collect and process.
The physiotherapy evening service (5pm-9pm) will not routinely perform induced sputum collection.
Induced sputum collection on the weekend will be clinical reasoned in relation to staff capacity, appropriate room availability and AAHS Physiotherapy Priority Tool. 

[bookmark: _Toc524421484]Safety - Infection Control
[bookmark: _Toc524421485]To minimise the risk of transmission of airborne disease:
All induced sputum collections are to be completed in a negative pressure room.  Refer to Attachment 11 for list of appropriate rooms.
PPE is compulsory during collection including gown, gloves, goggles and P2/N95 respirator.
Ensure PPE don and doff steps are followed closely.
All staff performing a TB collection are required to have a baseline Mantoux test or Tuberculin Skin Test (TST) wit 3h CHS Department of Respiratory and Sleep Medicine (DRSM), which requires five yearly updates/reviews.
The physiotherapist conducting the procedure will remain with the patient throughout the procedure.
Should the patient be required to leave the ward for collection then a nurse escort may be required at the discretion of the Clinical Nurse Consultant (CNC) (depending on the patient’s acuity). Refer to Patient Escort and Transport within Canberra Hospital Campus Procedure.

Preparation
On referral for an induced sputum, the following preparation is required:

Referring medical team:
· Inform ward CNC of the need for the patient to be in a negative pressure room
· Contact microbiology if outside normal business hours to ensure the sample can be processed
· Chart 6% hypertonic saline
· Chart bronchodilators and anti-emetics if required.
· Complete a paper pathology form for each sample required and place in the patient’s file

The ward CNC/Team Leader:
· Ensure that a negative pressure room is available on the treating ward
· If a negative pressure room cannot be organised on the treating ward, liaise with Patient Flow Unit to source a negative pressure room on another ward.  Refer to Attachment 11 for a list of appropriate rooms. 

Physiotherapist:
· Ensure all equipment required is available and clean

Alert: 
Morning sample collection is preferable as they are more sensitive for detecting TB42 

[bookmark: _Toc524421486]Equipment
Suchatzki Ultrasonic nebuliser
One-way mouthpiece (small and medium sizes available)
Disposable items:
1. bacterial filter
2. medicine cup
3. dust filter
6% hypertonic saline solution (in premix 10ml sachet) 47, 48, 49 
Oxygen available and/or administered
PPE including gown, gloves, goggles and P2/ N95 respirator
Sterile sputum specimen jar
Box of tissues
Vomit bag
Sterile water
Pulse oximeter
Bronchodilator and anti-emetics (if indicated) *see alert

Alert: 
[bookmark: _Toc524421487]It is recommended that bronchodilators and anti-emetics are charted prior to commencing sputum induction due to risk of bronchospasm and nausea.

Procedure
1. Gain informed consent from the patient, as per Informed Consent (Clinical) Policy on the CHS Policy and Guidance Documents Register.
2. Assemble and check the equipment (see Appendix 12).
3. Access negative pressure room for collection.  If using the room solely for collection purposes, drape a sheet where the patient will be sitting.  Ensure the negative pressure setting is turned on and signage on door (Appendix 14)
4. Administer bronchodilators, anti-nausea medication and supplemental oxygen if indicated.
a. Perform a spirometry in high risk patients (mod-severe respiratory conditions). If FEV1< 1.0L, consult the medical team before continuing37.
5. Perform hand hygiene and don PPE.
6. Explain the procedure to the patient and what to expect, including possible side effects (coughing, dry mouth, nausea, wheeze).
7. Ensure patient is seated comfortably and in a sustainable position.
8. Perform baseline observations (SpO2, RR and auscultation), establish continuous SpO2 for high risk patients and those requiring oxygen therapy.
9. Prepare nebuliser with 10ml hypertonic saline solution in disposable cup, and sterile water in the main water chamber up to the recommended marked ‘fill’ line. (Refer to Appendix 12 for machine setup).  
10. Turn on the machine (a fine mist should appear)
11. Instruct patient to put the mouthpiece into their mouth and breathe slowly and deeply.  You should see a fine mist in the clear T-piece.  The patient should experience a salty taste.
12. After 5 minutes of inhalation, if no spontaneous cough has occurred, instruct patient to cough.  Repeat at 5 minute intervals until a sample is produced47,49.
13. Continue to monitor the patient throughout procedure.  The procedure should be stopped:
a. Once the patient has produced an adequate sample
b. If the patient complains of dyspnoea, chest tightness, wheeze or decrease in Sp02 >5%.  Immediately take observations, administer bronchodilator (if indicated), and notify medical team.
14. After 15 minutes if no sample is obtained, cease the procedure, and inform medical team.
15. Repeat observations and ensure patient is stable.
16. If successful, place the patients identification sticker on the specimen container, write on the sticker the time and date of the procedure, and ensure ‘Induced Sputum’ labelled on specimen jar.  Fill out the ‘collection’ part of the pathology form and send to Microbiology via a pathology chute.  Ensure ‘Induced Sputum’ is written in the ‘sample type’ box.
17. If used, place any draped sheets into the linen skip.
18. Dispose of consumables in yellow bin inside the room.
19. Remove gloves and gown and discard in yellow bin inside the room. Tie bag up.
20. Remove goggles and P2/N95 respirator once outside the room.
21. Document result of collection attempt in the patient’s clinical record.
22. The room requires cleaning before use by another patient.  Leave the room vacant for one hour and then contact the cleaning service to complete an infectious clean.
23. Clean the machine as below.

Alert: Evidence suggests that airway clearance techniques such as percussion and vibrations have no additional benefit during an inducing sputum procedure and are not routinely performed43.  

[bookmark: _Toc524421488]Cleaning and Maintenance
Cleaning
Wipe down outside of ultrasonic nebuliser machine with detergent wipes before and after each patient use.
After use the ultrasonic nebuliser is split into multiple components for disinfection and sterilisation – tubing and water chamber; mouthpiece and one way valve; and disposables. Ensure PPE is worn for the cleaning and separating of the used equipment.
Tubing and water chamber are sent to Department of Respiratory and Sleep Medicine (DRSM) for thermal disinfection and air dried. Items need to be separated into individual components and emptied of any liquid.
Mouthpiece and one way valve are sent to Gastroenterology & Hepatology Unit for sterilisation. Mouthpiece needs to be separated into individual components for cleaning. 
Filters and the medicine cup are disposable after each test.
Items to be clearly identified as clean or dirty with provided labels.

Maintenance
· If any of the equipment if faulty or broken, it is taken to Biomed for assessment. 
· The AHA is responsible for taking and collecting equipment from Biomed. 
· If new and replacement parts are required, they are ordered via PICS.  Please refer to Attachment 13 for ordering information and codes. 
Back to Table of Contents 
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Outcome
Relevant staff will be aware of the Physiotherapy- Respiratory Management Procedure to guide evidence based practice and ensure continuity of care for patients when utilising the above interventions.  All relevant staff will complete competency and skills based assessments related to their clinical role and operate within their scope of practice. 

Measures
· Inclusion in relevant clinical orientation.
· Monitoring through peer review, documentation audits and clinical practice audits.
· Staff completion of competency and skills assessments. 
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Policies
· Clinical Records Management 
· Informed Consent (Clinical) 
· Work Health and Safety 

Procedures
· Infection Prevention and Control - Healthcare Associated Infections 
· Patient Identification and Procedure Matching 
· Adult Nebulisation Therapy 
· Clinical Record Management 
· Patient Identification -  Pathology Specimen Labelling
· Pathology Specimen Handling
· Patient Escort and Transport within Canberra Hospital Campus 

Guidelines 
· Physiotherapy – Adult Patient with a Spinal Cord Injury
· Tracheostomy Management - Adult Patients
· Clinical Supervision for Allied Health Clinicians
· Credentialing and Defining the Scope of Clinical Practice for Allied Health Professionals
· Infection Control - Cleaning (Shared) Patient Care Equipment 
· Oxygen Therapy and or Non-Invasive Ventilation (Paediatrics 0-16yrs) 

Legislation
· Health Records (Privacy and Access) Act 1997
· Human Rights Act 2004
· Work Health and Safety Act 2011

Other
· Australian Charter of Healthcare Rights
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PaO2/FiO2 Ratio - the ratio of partial pressure of oxygen (PaO2) to fraction of inspired oxygen (FiO2), also known as the PF ratio19.

Peak Inspiratory Pressure (PIP) - point of maximal airway pressure on inspiration, measured in centimetres of water19
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CAM, Cough assist, Cough assist machine, Physiotherapy, Physio, Respiratory Physiotherapy, Airway clearance, Sputum clearance, Inspiratory Muscle Training, IMT, Intensive Care, Critical Care, VHI, Ventilator Hyperinflation, Hyperinflation, Mechanical ventilation, MHI, Respiratory management, Atelectasis, Manual Hyperinflation, Induced Sputum Collection, Sputum Induction.
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[bookmark: _Toc95467173]Attachment 1 – Assessing peak cough flow

[bookmark: _Toc466277925]Peak Cough Flow (PCF) can be assessed using the Peak Flow Meter or Phillips Respironics Cough Assist E70. For further information on interpretation of peak cough values see the Appendix 3 in the Physiotherapy – Adult Patient with a Spinal Cord Injury clinical guideline on the CHS Policy and Guidance Documents Register.

Assessing PCF with Peak Flow Meter:
1. Remove device from packaging and attach bacterial filter and mask/mouthpiece as indicated.
2. Move the marker to the bottom of the numbered scale.
3. Position patient. For a patient with SCI, place them supine to maximise vital capacity. 
4. Apply interface to patient. Ensure the patient does not obstruct the holes on either end of the meter.
5. Have the patient take a deep breath and cough.
6. The marker will indicate the peak cough flow for that attempt.
7. Repeat 3 times, record highest value of attempts.
Note: This is the preferred and more reliable method of obtaining PCF.

Alert: 
Peak Cough Flow can be assessed reliably in children 8 years old and over.
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Assessing PCF with Phillips Respironics Cough Assist E70:
1. Set up pre-set to be in manual mode, inhale pressure 0cmH2O and exhale pressure 0cmH2O.
1. Position patient. For a patient with SCI, place them supine to maximise vital capacity.
1. Select Therapy from the Standby screen.
1. Apply the interface to the patient.
1. Ask the patient to take a deep breath and cough.
1. While the patient is taking the deep breath turn the manual control lever to inhale. 
1. When the patient commences coughing, quickly turn the manual control lever to exhale.
1. Remove the interface and record the baseline peak cough flow. Ensure ‘Detailed View’ is shown on the screen (as seen in Figure 1). 

Figure 1: Detailed view off                                                 Figure 2: Detailed view on 
[image: ][image: ]









[bookmark: _Toc524421496][bookmark: _Toc95467174]Attachment 2 – Assembly of Cough Assist Machine

[image: ]Emerson CA-3200 Cough Assist


Phillips Respironics Cough Assist E70

[image: ]
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[bookmark: _Toc95467175]Attachment 3 – Modifying Cough Assist Machine settings 

Phillips Respironics Cough Assist E705

Navigating the standby screen:
1. When the machine is turned on the standby screen will appear. 
2. Detailed view will either be turned on or off. To turn detailed view on or off enter the Menu and select Options.  Then scroll to Detailed View and toggle between on/off.  

Changing between full access and limited access
To change patient settings full access needs to be enabled.  Once the machine has been configured, the access should be returned to limited access in order to prevent the settings being changed by someone that is not trained to do so.

To turn on full access:
From the standby screen press the down button and hold the manual control lever to the right (inhale). The unlocked graphic in the top right hand corner of the screen indicates that the machine is in full access mode.
To turn on limited access:
From the standby screen select Menu > Options > Menu Access.  Press the Modify key and toggle to Limited Access.
Adjusting patient settings:
1. Ensure ‘full access’ has been enabled. 
2. Press the left key (under the word ‘settings’ on the screen).
3. The screen below will appear.  
4. Use the up/down and modify keys to change the settings for each pre-set.
5. To return to the standby screen select Finish by using the left key.

[image: ]



[bookmark: _Toc466277927]Emerson CA-3200 cough assist4

Pressure adjustment:
1. Perform hand hygiene.
2. Turn on the power switch.
3. Select inhale flow to full or reduced.
4. Block the mask end of the breathing hose with your hand.
5. Set the manual/auto switch to manual.
6. Push the manual control lever to the exhalation phase (to the left). Observe the pressure gauge on the device and adjust the maximum negative pressure by using the pressure knob to achieve the correct reading on the gauge.
7. Shift the manual control lever to the inhalation phase (push to the right). Adjust the pressure reading by turning the inhale pressure knob to achieve the desired reading on the pressure gauge.
8. Cycle the manual control lever from inhale to exhale and back a few times to ensure that the pressure and suction readings are correct. 
9. On release of the manual control lever check that the pressure returns to 0cmH2O. 




[bookmark: _Toc95467176]Attachment 4- Cough Assist Machine Competency Assessment
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[bookmark: _Toc95467177]Attachment 5: Inspiratory Muscle Training Skills Assessment
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[bookmark: _Toc95467178][bookmark: _Hlk86417789]Attachment 6 : Measuring Negative Inspiratory Force (NIF) on GE Carescape Ventilator

[image: ]Taking a NIF Measurement 
1. Select Menu

2. Select Lung Mechanics

3. Select NIF Time
· Use Trim knob to select a NIF time, usually up to 10 seconds 

4. Instruct the patient to fully exhale

5. Select Start (triangle play button) and then instruct patient to fully inhale

6. The most negative airway pressure is recorded and displayed along with the timestamp of test 

7. The procedure will end when the set time has elapsed or when Stop  is selected. If the measure was not available or unable to register an X  will be displayed. 

 



[bookmark: _Toc95467179]Attachment 7:  Hyperinflation Competency Assessment
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[bookmark: _Toc95467180]Attachment 8: Ventilation Competency Assessment
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[bookmark: _Toc95467181]Attachment 9: VHI Procedure for the Marquet Servo - U
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Attachment 10: VHI Procedure for GE Ventilator


[bookmark: _Toc95467183]Attachment 11:  Negative Pressure Rooms at October 2021

	Building
	Ward
	Negative Pressure Rooms

	1
	Ward 8A
	2

	1
	Ward 8B
	2

	1
	Ward 7A
	2

	1
	Ward 7B
	1

	1
	Ward 6A
	2

	1
	Ward 5A
	1

	1
	Ward 5B
	1

	12
	Intensive Care Unit (ICU)
	4

	12
	Emergency Department (ED)
	4

	12
	Peri-Operative Theatres
	1

	11
	Ante-Natal
	1

	11
	Post Natal
	1

	11
	Neonatal ICU (NICU)
	1

	11
	Special Care Nursery (SCN)
	1

	11
	Paeds High Dependency Unit
	5

	11
	Paeds Adolescent
	2

	11
	Paeds Medical Unit
	6

	11
	Paeds Surgical Unit
	1

	11
	Birthing Suite
	1

	UCH
	University of Canberra Hospital (UCH)
	1

	
	Total
	40





[bookmark: _Toc524421503][bookmark: _Toc95467184]Attachment 12 – Induced Sputum mouthpiece components and equipment assembly

Deconstructed view showing all components
[image: ]

Mouthpiece assembled
[image: ]
[image: ]Fill line
Control flow rate
Induced Sputum Circuit fully assembled
Mouthpiece assembled
Chamber and medicine cup
Long Tubing

Start and Timer
Small Tubing
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Attachment 13:  Equipment Ordering - CAM, IMT and Induced Sputum. 
· Equipment is ordered on PICs unless stated otherwise. 
· Equipment is stocked in the level 9 storeroom and should be checked prior to further orders being placed.

Cough Assist Machine
	
	PICs 

	Philips Cough assist unit – CA E70 INTL
	105424

	Philips Cough assist CA E70 series Foot pedal 
	105427

	Cough assist stand 1m high with storage basket 
	81472

	Cough assist circuit adult MED 6ft CA70 E70 Series
	104113*


Note:
*Cough assist circuits are single patient use and disposed of after use. 

Inspiratory Muscle Training
	
	PICs Code

	Threshold IMT- Inspiratory muscle strength and endurance trainer 
	31119 *


Note:
*Equipment is single patient use and disposable.
In addition to stock in the Level 9 storeroom they are also located in ICU.
IMT stock is ordered by the neuro AHA as part of routine weekly ordering as stock levels require. 

Induced Sputum

Ultrasonic nebuliser and chamber	
	
	PICs Code

	Nebulising Chamber SUCHATZKI (entire unit)
	33696

	Nebulising chamber replacement oscillator module
	140990

	Nebuliser SUCHATZKI with portable stand 
	82486

	(Long) Tube SUCHATZKI Autoclavable 100cm *
	33702 

	(Short) Tube SUCHATZKI Autoclavable 45cm *
	33705

	Medication cup SUCHATZKI (single use)
	82487 **

	Bacterial filter SUCHATZKI (single use)
	82489**


Note:  
* Both the long and short tube are required to complete the circuit. 
** The medication cup and filter are ordered by the neuro AHA with the scanner as part of routine weekly ordering. 

Mouthpiece
	
	PICs Code

	Large 2700 two-way non-rebreathing t-shape valve 
	86101

	Diaphragm replacement for 2700-series valve diaphragm large spiral  
	144232

	Mouth port for 2700 valve with outlet port of 28.6mmod/22mmid
	95298

	Mouth port for 2700 valve with outlet port of 22mmod/15mmid
	95297

	Adapter to 2700 or 2730 two-way NRBV & 7450
	95298

	Reusable mouthpiece – white medium 
	173693 – cat code: 758300-001- $592.43

	7000 Series, O-ring slip seal connector/reducer. 
(Box of 50- stock in level 9 storeroom)
	Oring SSF connector - 86102




























[bookmark: _Toc95467186]Attachment 14: Induced Sputum Sign
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Alter alarm limits:
- Ppeak (PIP) 45 cmH2O
-Rate lower limit 6


Change ventilation mode to SIMV (PC) 


Alter settings to:
- Rate 6
- T pause 1-1.5
-Rise 0.4
-Insp time 3.5-4 secs


Titrate volumes slowly by 100-200ml to achieve PIP 35-40 cm H2O


Return ventilator settings to previous settings


Return alarms to previous settings


Alter settings to:
- Rate 6
-Rise 0.4
-Insp time 3.5-5 secs


Titrate PC above PEEP by 5cm at a time until PC+PEEP =35-40cm H2O


Document in VHI tab on Metavision


Change ventilation mode to SIMV (VC) 


Monitor patient response and continue to titrate settings as required 


Complete therapeutic dosage, suction as required, and reasses patient


Determine most appropriate mode


VHI procedure for the Marquet Servo U


Consider completing additional VHI breaths post-suction to recruit collapsed lung segments  



Change alarms
- Peak pressure: 42cmH20
- Rate: 6
- VTexp: Off


Change ventilation mode to 
SIMV PC


Change ventilator settings:
- Rate: 6
- Insp Time: 5
- Flow Rate: 15


Titrate volumes slowly by 100-200ml to achieve PIP 35-40cm H2O


Return rate, insp time, volume and flow rate to previous settings


Return alarms to previous settings


Document in VHI tab on Metavision


Monitor patient response and continue to titrate settings as required 


Complete therapeutic dosage and reasses patient


VHI Procedure for GE Ventilator
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Cough Assist Machine (CAM) Competency Assessment for Physiotherapists

Outcome Statement:
“The Physiotherapist demonstrates appropriate knowledge and skill o clinically reason and safely
use the CAM in the management of adult and paediatric patients.

Assessors: Physiotherapy HP3 staff with comprehensive experience in respiratory management or
others identified by Physiotherapy manager/ Team Leader (HP2)

‘Assessment Requirements

‘Theory Completed:

O Read Physiotherapy Respiratory Management clinical guideline, Section 1~ Cough Assist to
enhance pulmonary clearance

O Read Physiotherapy — Adult Spinal Cord Injury (excluding staff who work solely with

paediatric clients)

* 2 types of CAM are available, the Emerson CA-3200 and Philips Respironics Cough Assist E70.

« This assessment is made up of 4 parts, indications and contraindication are required for all;

« Part A: CAM Set-up and Prescription

«  Part B: CAM Application Treatment

« Part C: Peak Cough Flow

o Part D: Pacdiatric Setup and Prescription.

* Staff assessed as competent in CAM Application/Treatment (part B) but not CAM Set-up and
Prescription (Part A) may use the CAM as a treatment option once it has been set-up and
prescribed by a fully competent staff member.

« Staff are required to be competent in Paediatric setup and prescription (part D) to initiate CAM
within paediatrics, staff assessed as competent on Application/Treatment (art B) may continue
prescribed therapy on children 7 years or older or as appropriate.

«  Simulation may be used in training and assessrment.

*  Ifa staff member is found not yet competent against an assessment item further training is

conducted untilthat staff member is assessed as competent. Staff members can request
training and assessment to be conducted by another staff member.

Overall Assessment:

COMPETENT (C) / NOT YET COMPETENT (NYC)/ CONDITIONAL (please circle)

Comments:
Candidate Neme Date

Signature Designation

PartA:  COMPETENT  Date: Cendidate Intals:

Assessor Name: Assessor Signature Designation
PartB:  COMPETENT  Date: Candidate Intial:

Assessor Name: Assessor Signature: Designation
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PartC:  COMPETENT  Date: Candidate Inals:

Assessor Name: Assessor Signature: Designation

PartD:  COMPETENT  Date: Candidate Intiats:

Assessor Name: Assessor Signature: Designation
Performance Criteria & e

Discuss the clinical indication)s for therapy using the CAM and 4 therapy
agjuncts to assist with secretion clearance

List 3 patient populations/cliagnosis who may reguire use of CAM.

Lt 2 contraindications and 2 precautions and explain the cinical easoning for
eacn

Discuss the dlinical indication/s for wieaning or Ceasing Use of CAM therapy

Discuss cinical reasoning for performing CAM in supine for patients with 2 spinal
cord njury

Informed consent / consent abtained from patient (i possbie o reason consent
unable o be obtained noted in medicalfile

Discuss different interfaces available and rationale for selection

Discuss factors to consider when initating therapy via CAM for the first tme and
ranges of pressure required to achieve effective secretion clearance

Outine differences betwean modes and discuss rationale for use of each mode
Le. manual, automatic and advanced automatic modes

Discuss differences becween Emerson CA-3200 and Phillps E70
Setup & Prescription

Equipment assembled and per procedure

Performs appropriate pressure and timing adjustments to achieve effective
prescription

Explains ationale for insuffation and exsuffation
(repetitions & sets,rests)

Informed consant / consent abtaing from patient  possoie) o reasan
consent unable to be obtained noted in medical fe

Machine settings checked with prescription

Demonstrates abiity t0 use manual, advanced automatic and sutomatic mode.

Treatment performed a3 prescribed and/or treatment outcome achieved

Therapy Adjuncts and Monitoring

‘Appropriate adjunct techniques performed as clinically indicated

Identifies what parameters should be monitored throughout treatment and
discusses rationale

‘Appropriate monitoring during treatment and treatment modified as/if indicated

Ensure communication with medical and nursing stafffollowing pacaiatric
respiratory treatment

{ Trining/Competency._
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Pacdiatric Application and Treatment

Informed consent / consent obtained from parents or legal guardian and patient
Describe considerations regarding consent/future consent in Paediatric
population

Describe rational for suction equipment to be set up prior to CAM in paediatric
population.

\dentify appropriate monitoring during Paediatric treatment and treatment
modified /it indicated

\dentfies appropriate parameters o monitor post reatment response

Fnure commnicaton with medical nd nursing it flowing paedtic
respiratory reatment

Documentation

Procedure documented appropriately

Discuss cinical reasoning for assessing peak cough flow

Measures peak cough flow 35 per procedure

Discuss cinical mplications of the patients’ peak cough flow

Discuss measurement of peak cough flow in Paediatric

Discuss cinical mplication of the patients peak cough flow in Pagdiatrics

Procedure documented appropriately

Informed consent / consent obtained from parents or legal guardian and patient.
Describe considerations regarding  consent/future consent in. Paediatric
population.

Discuss paediatric speciic contraindications and precautions to CAM.

Discuss_physiological differences within Pacdiatric population o guide
prescription.

Discuss different interfaces available and rationale for slection.

Discuss factors to consider when initating therapy via CAM for the first tme and
ranges of pressure required to achieve effective secretion clearance.
- Demonstrate understanding of prescription across age groups:

Gutine differences betwean modes and discuss rationale for use of each mode
Le. manual, automatic and advanced automatic modes

Discuss differences becween Emerson CA-3200 and Phillps E70

Setup & Prescription

Equipment assembled as per procedure

Performs appropriate pressure and timing adjustments to achieve effective
prescription

\gencity indication for supplemental oxygen use In pacdiatric population.

Explains ationale for insuffation and exsuffation
(repetitions & sets,rests, pause time)

Ensure communication with medical and nurSing StaffFollowing pacaiatric
respiratory treatment

Documentation

Procedure documented appropriately

erapy/Essentil
i, Compe:

{ Trining/Competency._
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Inspiratory Muscle Training (IMT) Skills Assessment

‘Outcome Statement
The Physiotherapist demonstrates appropriate knowledge and skl o ciically reason and safely
use IMT in adult mechanically ventilsted patints.

Assessors: Physiotherapy staff with comprenensive sils n intensive care or others identified by
1CU HP3 saff o the Physiotherapy ManagerTeam Leader (HP2].

Rasessment Requirements
it st be assessed 2 competent i al assessment crera 1o Shieve overall T
competenas|
Performance Gitera < e

Need for IMT is identified (bssed on low NIF / MIP)

Gentity any contraindications/precautions to IVT and rationale for cach

Explains procedure 2nd rationale o patient and gains informed consent
[Bssessmen 7 T T
Safely performs NIF

 Margusservo-U

G Garesape
Performs MIP via BgusiBicatie

Selects sppropriate training intensity and dosage

[Poetwe 7
Appropriately posiions the patient

Applies IMT device to wacheostomy / ETT via connector

Training ntensity progressed os per gudelines

dentifes what parameters should be monitored troughout traning and
ciscusses raionale

Modifies treatment 25 required or discusses how treatment may need o
be modified i certain clincal situations

Discusses safety criteria and when treatment would need 1o cease

Procedure documented appropristel

‘Overall Assessment: COMPETENT (<) / NOT YET COMPETENT (NYC)/ CONDITIONAL (please circle)

Comments:
Candidate Name. Dste
Signature Designation
Assessor Name Dste
Signature Designation

QTCH\nealthprofessionals\Physiotherapy\Essential Education & Recommended Tramng\Competency
Forms\nspiratory Muscle Trainig Sl Assessmenk 2022 docx
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Hyperinflation Competency Assessment

‘Outcome Statement
The Physiotherapist demonstrates appropriate knowledge and skil o ciically reason and
safely use hyperinfiaton.

Assessors: Physiotherapy staff with specialised skilsinrespiratory management as
identified by ICU HP3 staff or the Physiotherapy Manager/Team Leader (HP4)

‘Assessment Requirements

Theory Completed:
O Read Physiotherapy Respiratory Management guideline - Hyperinfation (Section 3)
O Hyperinflation Sel Directed Learning Package (incuding e-tutorial) or Department

inssiss.
O Physiotherapy Ventiator Competency/Skils Assessment completed (for V)

+ Staffmay be asessed as competent n either MHIor VI

+ Staffmust be deemed competent i i assesmen citeriato acheve averal
competency. Stafare requied o achieve competency prforming VH i cach of the
modes of mecharical vrtiation. Acheving competency n performing VHl i one mode
ofventition does not mean te staff member i competent i performing VAl in
another mode.Staff must not perform Vi n 2 mode of mecharical vntition that
hey have ot been ssessed s compecent n

+ Simuation may be used inraining and assessment. |

+ 112 stff member s found not yet competent againt an asessment tem further
raiing = Conducted un that st member = assessed 35 Competent Staff members
conrequest taiing and ssessment o be conducted by another staf member

Overall Assessment:

'COMPETENT () / NOT YET COMPETENT (NYC)/ CONDITIONAL (please circle)

Comments:

Candidate Name. Dste
Signature Designation

Ventiator Hyperinfiation Servo-Us  COMPETENT  Dste: candice i
Jm—— Assesor sgnature: oesignatin:
Ventilation Hyperinfiation GE:  COMPETENT  oace: cancicare it
Jm—— Assesor sgnature: oesignatin:
Manual Hyperinfation: coMPETENT  oate PR ——
Jm—— Assesor sgnature: oesignatin:

Rnprofessionas\Physit
ms\yperinfiaton compe

i Triing\compete
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Derformance Crtera 3 e

Discuss the 2 main cmcal mdicatons or hyperinistion

Ditine th thearetica backgraund of hypernfaton,incuding T target
pesk sirway pressure

Discuss 5 containdications/praceutans 3nd £xp i e chnial ressaning for
exen

deifies propriate outcome messures o ssses the eectveness of

Al to dary the iferances between VA 5nd MHI

‘bl to sy the choia ofsther VFl or WA 2nd indcation oaneft o
chosen trstment modaly

Discussthe climcal resoning = 1wy paents may decresse Ehel
respiratory rateor have periods of prosa following MHI and the appropriste
responseaction to be taken.

Informed consent / consent obtaimed from patent (1 posabie] or ressan
consent unabie o be obtsined noted in medics! s

Appropristely posiions the patent snd dscusses raionale

Selacts the most appropriate mode of ventilaton to peform VHI and dscusses
cationsle

Ventiator | entiator

Teentifies asaling siam setings
Adjuss slarms

Girates VHI | Pressure conrol

Provides sppropriate Gosage and dscusses atonale

e what parametars shoud be montared throughaut frestment and
discusses rtionsle

Wodifies trestment a5 required or Gscusses how wreaimant may need 1 b2
mocifie in certein cinica situations

‘Caases treatment n presence o safety concerns o Gscusses safety eria 3nd
when trstment woulg nesd to cesze

e-3ssasses outcome mezsures
Returas patient to baselie ventiator setings
Returns alarm setings 1o baseine parameters

Procecurs dacumented spprogristely

cucstion & Recomme
ment 022 cocx

QTcHpeshprofessionats\Physiot
Assessment Forms\yperniaton Comp

i Trsiing\competency 53
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Performance Crtera 3 e

informed consent / consent obtsined from patent (i pessie) or resson

consent unsbie 1o be obtsined noted in medicai e

Approprisely posiions te patent ad discussesrafonaie

Prepares squipment and work ares [Laerdal bag, PEEP valve, suction,

ventistor)

“Appropristly dazannacts patent from he ventitar/amyaen Terapy, srehy

connects patent to gyl bag and plsces ventitor i sandby mode

Demonsrates efectve mnus! yperinfistion techniaue

Provides sporopriate dosage and discusses rtionale

[Womtoreg —————————— — T ]
Tesntites what parameters should be monitared hraughaut trestment and

disusses ratonsle

odires trestment = equired or Gacusses how restmant may need 1 b2

mocifed incetsin cnica stuatons

Ceases trestment in presence of safety concarns or dscusse safety crers

when trestment would need to cesse

[Reasesment8 post restmeneproceawre 7]
Re-sssesses outcome messures

Takes ventistr off standby, s3ely recannects patient 1 venGtar/eyEn

thers

Procecure documented sppropristely
‘Advanced Hyperinfation-Pasdiatric

bl to describe to physilogica difarences between sduls snd children
‘Able to modify raatment technigue based on patients age, I development
angsie
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Ventilator Assessment Tool for Physiotherapists

Outcome Statement:
The physiotherapist demonstrates appropriate knowledge and skill to independently and
safely treat adult patients mechanically ventilated via the GE Carescape and the Marquet
Servo U ventilators.

‘Assessment Requirements

‘Theory complet
O Read ventilator theory in Self Directed Leaning package
O Watch ventilation digital tutorial education e-learning package

Training Completed: C1

o This assessment consists of 2 parts:
© PART A—Mechanical Ventilation Knowledge and skills
© PART B Advanced Mechanical Ventilator skills

«  Staff must be assessed as competent n all criteria of PART A prior to independently
assessing and treating a mechanically ventilated patient.

« PART B may be completed for staff developing specialised skill in mechanical
ventilation. Competency must be achieved prior to performing any skilor procedure
independently

*  Ifa staff member s found ‘not yet competent’ against an assessment item further
training is conducted untilthat staff member is assessed as competent. Staff members
can request training and assessment by another staff member.

« This assessment can be completed over time and does not need to be completed in a
single assessment session.

Overall Assessment: COMPETENT (C) / NOT YET COMPETENT (NYC)/ CONDITIONAL (please
circle)

Comments:
Candidate Name. Date
signature Designation
Assessor Name. Date

signature Designation
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"PART A~ Mechanical Ventilation Knowledge and Skills

nYC

Pressure Suppor Ventilation (PSV)

Synchronised Intermittent Mandatory
Ventilation-Pressure Control plus Pressure
Support (SIMV-PC + PS)

Describes the different
types and modes of
ventilation

Synchronised Intermittent Mandatory
Ventilation-Volume Control plus Pressure
Support (SIMV-VC + PS]

‘Synchronised Intermittent Mandatory
Ventiation ressure Reguiated Volume
Control (SIMV PRVC + PS)

Maiqust Servo-

U Ventilator

C_[NYC

Igentifies pre-set parameters where applicable:
Mode, PEEP, Pressure Support, FI0y, tidal volume (V) respiratory rate
(requency)

\dentifies patients:
© Peak Airway Pressure (Ba),
PEEP
Fio2
e
respiratory rate (frequency)
end tidal CO (ETCO)

o000

o

‘Alarm Settings:
© Locates and identifes alarm limits (Vt, RR, PIP, ETCO)
© Demonstrates how to adjust alarm fimits (PIP, Vi)
©_Demonstrates how to silence alarms

Locate the:
* Humidifier and demonstrate how to silence the alarm
* E7CO; monitor and where to attach the Laerdal bag
« _inspiratory and expiratory ventiator tubing

1gentiy which breaths are spontaneous and which breaths are
mandatory breaths

‘Apnoes Ventlation

® Discuss the role of apnoea ventilation including the mode of
ventiation

®  Locate the apnosa ventiation settings

*  Outiine 2 treatments that could cause apnoe ventilation to
be triggered and the theoretical rationale for each

« Identify a patient who is in apnoea ventiation

® Discuss how to revert patient from apnoe ventiation

N/A

Demonstrates how to change the mode of ventilation, FIO2, PEEP &
PS and outiine the process to folow if ventilator settings require:
changing

Demnstrate how to perform inine suction via closed circuit Including

 How o pre-oxygenate patients prior o suction and how many.

second remain
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 Discuss which parameters require monitoring throughout
procedure

utine the process to folow, I the ventiator stopped working and
demonsrate hovi to ventilte a patient using a Lgerdel bag

Demonstrate how to safely remove excess water from ventilator
twbing

Demonstrates how to put the ventiator in ‘Stand-by Mode’ and safety
factors o consider

PART B Advanced Mechanical Ventilation SKils

GE Garessane

Ventilator

WarqussServo
u
Ventiator

© [nve

c [ nvc

‘Accurately calculatesstaic complance (G V:/BacPEEP) and
ciscusses how it can be used a5 an outcome messure

Safely perform Negative Inspiratory Force (NIF) manoeure &
Inspiratory Hold

Measures Vital Capacity (VC) and discusses cinical reasoning for
measuring VC

Measures FRC and is able to apply to clinical decision making

Set-up and appes High Flow Nasal Prongs through the ventiztor

Set-up and applies Non-invasive Ventiation through the ventllator

Mobiliation

nYe

Outiine the Multdisciplinary Team process to follow prior to
mobilising a ventiated patient away from the bedspace

Safely sets-up the ventilator 1o be used n battery mode for
mobilisation

Transfers onto portable oxygen with a spare oxygen cylinder
available

Portable suction available and set up ready for use

Safely leads a mobilisation episode with the ventiator in battery.
mode

Ventilator Waveform

Discuss when to assess waveforms

Identifies and discusses implications for physiotherapy of the.
following waveforms:

+ Sawtooth expiratory patterns

+ Prolonged expiration

+ Gastrapping
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INDUCED SPUTUM
IN PROGRESS

Procedure completed (date and time)

Note: Please leave an hour following the procedure prior to cleaning.

Cleaner Contacted
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