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Abbreviations
ABG			Arterial blood gas
AE			Adverse event
AHRF 			Acute hypoxaemic respiratory failure
AR			Adverse reaction
ARF			Acute respiratory failure
COT			Conventional Oxygen Therapies
CRF			Case report form
CXR			Chest X-ray
FiO2			Fraction of inspired oxygen
GCP			Good clinical practice
GCS			Glasgow Coma Scale
HFNC			High flow nasal cannulae
HFO2			High flow oxygen
HREC			Human Research Ethics Committee
ICU			Intensive care unit
IMV			Invasive mechanical ventilation
iNO			Inhaled nitric oxide
LOS			Length of stay
NIV			Non-Invasive Ventilation
[bookmark: _Hlk89699825]NO			Nitric oxide
NO2			Nitrogen dioxide
PaCO2			Partial pressure of arterial carbon dioxide
PaO2			Partial pressure of arterial oxygen		
PEEP			Positive end-expiratory pressure
PF			ratio of PaO2 to fraction of inspired oxygen
PI			Principal Investigator
PPM			Parts per million
SAE			Serious adverse event
SM			Safety monitor
SpO2			Pulse oximetry
TPCH			The Prince Charles Hospital
WOB			Work of breathing
[bookmark: _Toc46403417]INTRODUCTION

[bookmark: _Toc46403418]Background and Rationale

[bookmark: _Hlk106196443]Acute respiratory failure (ARF) is a common and life-threatening consequence of a diverse group of diseases (1, 2). When patients with ARF fail conventional oxygen therapies (COT) (≤15L/min oxygen via nasal prongs, cannula or mask) (3) or non-invasive ventilation (NIV), invasive mechanical ventilation (IMV) is considered the last option. However, outcomes of IMV are highly dependent on aetiology, age, co-morbidities and severity of illness. The use of IMV is common throughout the world and is increasing annually (4, 5). Mechanically ventilated patients represent approximately 3% of acute hospitalisations and 30% of Intensive Care Unit (ICU) admissions both internationally and in Australia (1, 2, 6-8). In 2017, 1176 patients were admitted to The Prince Charles Hospital (TPCH) with ARF, and of these, 330 were admitted to the ICU with 172 receiving IMV. 
Previous studies have demonstrated significant increases in hospital length of stay (LOS) and ICU LOS for patients receiving IMV compared with non-ventilated patients (6, 9). IMV is also associated with an increased cost burden, ranging from 25-59% extra per ICU patient per day receiving IMV (7, 10, 11). Whilst often a life-saving intervention, intubation and ventilation are not without inherent risks. Risks include (but are not limited to) laryngeal injury, injury to lung parenchyma, adverse haemodynamic consequences (e.g. decreased venous return, drops in blood pressure and decreased cardiac output) and predisposition to infection (e.g. ventilator-associated pneumonia) (12-15). Furthermore, 30-40% of patients requiring IMV do not survive their ICU admission (1, 2, 16), with many survivors experiencing a significantly compromised quality of life, including symptoms of posttraumatic stress disorder (PTSD) (17-19). In 2017, 58 of the 172 patients (33%) admitted with ARF who received IMV in the TPCH ICU did not survive their hospital admission.
Emergent endotracheal intubation in acutely ill patients carries a high risk of morbidity, with reported intubation-related cardiac arrest (occurring within 20 minutes after successful intubation) rates of up to 23% (20). Additionally, despite being at a higher risk of mortality and morbidity, patients over 65 years of age receive IMV at rates three to five times higher than the national average compared with younger patient cohorts (2). Therefore, reducing the incidence, risks and costs of IMV is a major priority for providers, health system administrators, tax payers and policymakers (6). By averting an artificial airway, ARF patients supported with less invasive means can often avoid intravenous sedation and costly complications, such as ventilator-associated pneumonia, critical illness weakness, sinusitis, and line sepsis (6). Avoiding such consequences of intubation allows patient-centric aims of early rehabilitation, speech and oral feeding to be achieved in ICU, improves patient outcomes and reduces length of ICU and hospital stay that are tightly linked to costs of care. 
To prevent intubation, high flow oxygen (HFO2) delivered through nasal cannula and non-invasive positive pressure ventilation (NIV) have been attempted, with HFO2 now commonly used in treatment of ARF (21-23). In a recent randomised clinical trial in patients with non-hypercapnic, hypoxic ARF, HFO2 therapy demonstrated a non-significant reduction in need for IMV compared with COT and NIV, but resulted in a better 90-day survival (24). In this study, the rates of intubation for patients treated with HFO2, COT and NIV were 38%, 47% and 50% respectively. The leading cause of intubation was worsening ARF and hypoxia (> 70%). 
Hypoxaemia in some of these patients can be corrected by the addition of Nitric Oxide (NO) gas (25, 26) to nasal HFO2, thereby potentially avoiding IMV. NO is a potent vasodilator and when administered via inhalation, has the ability to provide selective pulmonary vascular dilation in well-ventilated sections of the lungs, improving ventilation-perfusion mismatch (26, 27). Significant improvements in oxygenation have been demonstrated in infants with ARF on nasal continuous positive airway pressure and NO (28), however results within the adult population remain inconsistent. A 2017 systematic review investigating NO use in patients with acute respiratory distress syndrome (ARDS) demonstrated improved fraction of inspired oxygen (PF) ratios in adults at 24 hours (29), however the benefits were transient or not sustained after this period (30-33). Furthermore, NO was either delivered via COT or mechanical ventilation and not via nasal HFO2. Literature demonstrating the effects of NO combined with HFO2 remains sparse. One multicentre cohort study evaluated the effectiveness of HFO2+NO in a specific patient population with respiratory failure from coronavirus disease (COVID-19) (34). In this patient population, HFO2+NO did not reduce oxygen requirements in the majority of patients, however in the subset of patients considered responders (defined as a decrease in supplemental oxygen delivered via HFNC 12 hours after inhaled nitric oxide (iNO) initiation), there was a trend toward decreased need for IMV compared to non-responders (34). Outside of this patient population, only case reports exist of successful HFO2+NO in preventing IMV, demonstrating improvements in oxygenation within the hospital setting and maintaining safe oxygen levels during transport to and from hospital (35, 36). Despite these early promising results, the lack of studies within this area is apparent. Therefore, to further investigate the potential benefits of HFO2+NO in preventing IMV, reducing the risks and costs of critical care in general, we believe this innovative idea merits further rigorous scientific investigation.
Objectives
[bookmark: _Toc46403419]The objective of this study is to examine the feasibility and clinical outcomes of comparing HFO2+NO gas inhalation over HFO2 alone to prevent IMV in patients with hypoxic, non-hypercapnic ARF. Based on the physiologic rationale (25, 37), precedence (28, 35, 36) and our anecdotal experience, we hypothesise that HFO2+NO therapy is superior to HFO2 in preventing IMV in patients with ARF.
This pilot study is a requisite initial step in exploring the proposed intervention (38). In preparation for a larger scale, multi-centre definitive trial, this pilot study will assess the feasibility and safety of the study protocol and processes to inform budget and protocol development; and provide initial effect estimates to inform sample size calculation.
Design
Single-centre, pilot (n=40), randomised controlled trial. This will be an open label, non-cross over, pilot randomised controlled trial of nasal HFO2+NO gas inhalation versus HFO2 alone in patients with hypoxic, non-hypercapnic AHRF.
[bookmark: _Toc46403420]RESEARCH METHODOLOGY

[bookmark: _Toc46403421]Setting and sample
This single centre study will enrol adult patients admitted to ICU at The Prince Charles Hospital. Patients presenting with type I acute hypoxic respiratory failure (AHRF) (PaO2 < 60 mmHg with normal or subnormal PaCO2) (39) will have arterial blood gas sampling as per standard care for hypoxic respiratory failure. Aligning with previous research investigating HFO2 in ARF (40), if the ratio of PaO2 to PF is less than 300, they will be screened for suitability to participate in the study by a member of the research team. The patients will receive all appropriate treatments as determined by the treating clinician.
This is a pilot trial and as such is not required to be powered to detect statistical significance, therefore a sample of 40 patients will be recruited over a period of 12-18 months. Assuming the proportion of patients who progress to IMV is 0.38 (24), a sample of 20 per group will produce an exact 95% CI of width 0.44. Participants will be randomly allocated in a 1:1 ratio, with the use of the sealed envelope system to either the control or intervention arm. The patients will need to meet all inclusion criteria and nil exclusion criteria to be eligible to participate. 
[bookmark: _Toc46403422]ELIGIBILITY CRITERIA

INCLUSION CRITERIA
· Age ≥ 18 years, meeting the following criteria
· De novo type I respiratory failure (hypoxaemia in the absence of chronic lung condition) (41) 
· PF ratio <300mmHg
· High flow nasal cannula determined by ICU medical team to be primary method for delivery of oxygen therapy
· Anticipated HFO2 requirement >24 hours
· Arterial line in-situ for blood gas sampling
· Ability to provide informed consent, or consent via a substitute decision maker
· Where emergency treatment is required rapidly, and the involvement in the research carries no more risk to participants than not participating, a consent waiver may be initiated, until a time point where the patient or their substitute decision maker can give informed consent
EXCLUSION CRITERIA
· Underlying chronic respiratory failure or exacerbation of asthma (including COPD or another chronic respiratory disease)
· Documented cardiogenic pulmonary oedema or acute coronary syndrome
· Hypercapnic respiratory failure with PaCO2 > 45mmHg
· Deterioration of neurologic status demonstrated by Glasgow Coma Scale (GCS) ≤ 12
· Urgent need for intubation (evaluated by the medical officer in charge) 
· Haemodynamic instability (defined by systolic arterial blood pressure <90mm Hg or mean arterial blood pressure <65 mmHg)
· Use of vasopressors
· Do not intubate orders
· Enrolled in any other trial of targeted oxygen therapy
[bookmark: _Toc46403423]STUDY INTERVENTIONS

High Flow Oxygen (HFO2) alone (control group): 
· Initial FiO2 set at 100% with an initial flow of 60L/min
· Down titrate FiO2 in the first hour, targeting SpO2> 92% and PaO2> 60mm Hg
· Further down titrate FiO2 every subsequent two hours maintaining SpO2> 92% and PaO2> 60mm Hg
· Down titrate flows in increments of 10L/min if needed for tolerance, to a minimum of 30L/min corresponding with FiO2 listed in the table below:
	Flow rate
	FiO2

	50-60L/min
	0.6 – 1.0

	40L/min
	0.4-0.6

	30L/min
	0.21-0.4



· Humidification to ensure delivery of HFO2 into the nares at a temperature set at 37°C 
High Flow Oxygen and Nitric Oxide (HFO2+NO) (intervention group):
· Initial FiO2 set at 100% with an initial flow of 60L/min 
· Down titrate FiO2 in first hour, targeting SpO2 > 92% and PaO2>60mmHg
· Further down titrate FiO2 every subsequent two hours maintaining SpO2> 92% and PaO2> 60mm Hg
· NO set at 20ppm via HFNC as per clinical work unit guideline (see Appendix for further details)
· Down titrate flows in increments of 10L/min if needed for tolerance, to a minimum of 30L/min corresponding with FiO2 listed in the table below:
	Flow rate
	FiO2

	50-60L/min
	0.6 – 1.0

	40L/min
	0.4-0.6

	30L/min
	0.21-0.4



· HFO2+NO support for a minimum of 24 hours 
· Humidification to ensure delivery of HFO2 to the nares at a temperature set at 37°C
NITRIC OXIDE WEANING CRITERIA: 
· After 24 hours, wean NO 1ppm every 20 minutes as per clinical work unit guideline (see Appendix 1 for further details) or as directed by the ICU Consultant, provided:
· PaO2 > 60mmHg and SpO2 > 92% for greater than 6 hours with an FiO2 ≤ 50%
· FiO2 may be increased up to a maximum of 60% to compensate for any drop-in oxygenation 
· If nil decrement in oxygenation seen, NO will be further weaned at a rate of 1ppm/20 minutes to 0ppm) or as directed by ICU Consultant
· If desaturation persists (SpO2 <92%) for >15 minutes, NO will be returned to the most recent level prior to weaning or escalated up to a maximum of 20ppm to maintain patient oxygenation
· NO inhalation will be maintained if the patient in the HFO2+NO arm requires NIV via the ServoU® ventilator with sensing module at the mask end of the delivery tubing (see Appendix for further details)
TRANSPORT:
When patients are transported outside the ICU for radiological, surgical or other interventions, no restrictions shall be placed on oxygen use in either treatment group. 
CRITERIA FOR ENDOTRACHEAL INTUBATION
As per previously established criteria to avoid delayed intubation and mechanical ventilation (MV) in patients receiving HFO2 (40) or at the discretion of the ICU Consultant:
1. Signs of persisting or worsening respiratory failure, defined by at least two of the following criteria:  
· A respiratory rate above 40 breaths/min
· Lack of improvement of signs of respiratory-muscle fatigue/high respiratory workload
· Development of copious tracheal secretions
· Acidosis with a pH below 7.35
· SpO2 < 90% for more than 5 minutes without device malfunction
· Intolerance to NIV
2. Signs of haemodynamic instability despite inotropic support, defined by the following:
· Systolic Blood Pressure (SBP) < 90mmHg
· Mean Arterial Pressure (MAP) < 65mmHg
3. Deterioration of Neurological status:
· GCS below 12
[bookmark: _Toc46403424]OUTCOMES

Primary outcomes
1.Feasibility Outcomes

a. [bookmark: _Hlk90269736]Eligibility (% of screened patients that meet criteria)
b. Recruitment (% of all eligible patients recruited using approved consent methods)
c. Retention (% of pts withdrawing consent)
d. Protocol fidelity (% of pts in intervention group receiving HFO2 + NO for at least 18 hours a day)
e. Missing data (% of primary and secondary outcome data unable to be collected)

2.Clinical Outcomes

a. Serious Adverse Events (SAEs) 
b. Methaemaglobin levels measured via ABGs at inclusion, and then one hour, between four to six hours, 12 hours, 24 hours and 48 hours after randomisation
c. Daily serum creatinine and urine output levels will be collected to monitor renal function and/or renal impairment
d. Number of patients in each arm progressed to IMV within 28 days

[bookmark: _Toc46403425][bookmark: _Hlk90269790]Secondary Outcomes

a. [bookmark: _Toc46403426]Improvement in PaO2 relative to baseline between four to six hours, 12 hours, 24 hours and 48 hours
b. Physiological data (inclusion, and then one hour, between four to six hours, 12 hours, 24 hours and 48 hours after randomisation)
· Respiratory rate (RR)
· SpO2
· SBP
· Heart rate (HR)
c. Illness severity as estimated by daily sequential organ failure assessment (SOFA) scores (42)
d. Worst daily PF ratio
e. ROX index scores at inclusion, and then one hour, between four to six hours, 12 hours, 24 hours and 48 hours after randomisation
f. Reason for intubation
· Respiratory failure
· Circulatory failure
· Neurological failure
· Surgery
g. Dyspnoea scores (RPE – see Appendix 2)
h. ICU LOS
i. Hospital LOS
j. Mechanical ventilation hours
k. Number of ventilator free days at day 28
l. Time to mobilisation (Classification 4 (standing) on the ICU mobility score) (43)
m. Best mobility (within first 24 hours and during whole length of stay)
n. Daily delirium incidence (CAM-ICU score)
o. Retrospective pre-ICU EQ-5D-5L questionnaire
p. EQ-5D-5L (collected within 5-7 days of discharge from the ICU) 
q. Need for anxiolytic and sedative medication during admission
r. ICU mortality
s. Mortality at 90 days
[bookmark: _Toc21605757][bookmark: _Toc21605794][bookmark: _Toc21605843][bookmark: _Toc21605880][bookmark: _Toc21606622][bookmark: _Toc21606703][bookmark: _Toc21606869][bookmark: _Toc21681857][bookmark: _Toc21686471][bookmark: _Toc21605758][bookmark: _Toc21605795][bookmark: _Toc21605844][bookmark: _Toc21605881][bookmark: _Toc21606623][bookmark: _Toc21606704][bookmark: _Toc21606870][bookmark: _Toc21681858][bookmark: _Toc21686472][bookmark: _Toc21605759][bookmark: _Toc21605796][bookmark: _Toc21605845][bookmark: _Toc21605882][bookmark: _Toc21606624][bookmark: _Toc21606705][bookmark: _Toc21606871][bookmark: _Toc21681859][bookmark: _Toc21686473][bookmark: _Toc21605760][bookmark: _Toc21605797][bookmark: _Toc21605846][bookmark: _Toc21605883][bookmark: _Toc21606625][bookmark: _Toc21606706][bookmark: _Toc21606872][bookmark: _Toc21681860][bookmark: _Toc21686474][bookmark: _Toc21605761][bookmark: _Toc21605798][bookmark: _Toc21605847][bookmark: _Toc21605884][bookmark: _Toc21606626][bookmark: _Toc21606707][bookmark: _Toc21606873][bookmark: _Toc21681861][bookmark: _Toc21686475][bookmark: _Toc21605762][bookmark: _Toc21605799][bookmark: _Toc21605848][bookmark: _Toc21605885][bookmark: _Toc21606627][bookmark: _Toc21606708][bookmark: _Toc21606874][bookmark: _Toc21681862][bookmark: _Toc21686476][bookmark: _Toc21605763][bookmark: _Toc21605800][bookmark: _Toc21605849][bookmark: _Toc21605886][bookmark: _Toc21606628][bookmark: _Toc21606709][bookmark: _Toc21606875][bookmark: _Toc21681863][bookmark: _Toc21686477][bookmark: _Toc21605764][bookmark: _Toc21605801][bookmark: _Toc21605850][bookmark: _Toc21605887][bookmark: _Toc21606629][bookmark: _Toc21606710][bookmark: _Toc21606876][bookmark: _Toc21681864][bookmark: _Toc21686478][bookmark: _Toc46403429]Participant timeline 

[bookmark: _Toc46403430]RECRUITMENT
Potential participants presenting to ICU at TPCH with acute respiratory failure and a PF ratio ≤300 will be screened according to inclusion and exclusion criteria by a member of the study team. If a patient meets all the inclusion criteria and none of the exclusion criteria, potential participants will be approached about informed consent by study investigators. As patients presenting to ICU may have significant respiratory distress, treatment will not be delayed. HFO2 may be initiated by the treating team as per standard of care. Participants will be randomised (see below) to receive either High Flow O2 via nasal cannula (control) or High Flow O2 and Nitric Oxide (intervention) via nasal cannula. 
[bookmark: _Toc21605766][bookmark: _Toc21605803][bookmark: _Toc21605852][bookmark: _Toc21605889][bookmark: _Toc21606631][bookmark: _Toc21606712][bookmark: _Toc21606878][bookmark: _Toc21681866][bookmark: _Toc21686480][bookmark: _Toc21605767][bookmark: _Toc21605804][bookmark: _Toc21605853][bookmark: _Toc21605890][bookmark: _Toc21606632][bookmark: _Toc21606713][bookmark: _Toc21606879][bookmark: _Toc21681867][bookmark: _Toc21686481][bookmark: _Toc46403431]CONSENT PROCESS
Screening for suitable participants will occur Monday to Friday. After discussion with the medical team regarding suitability. Written informed consent will be obtained from all the patients, their next of kin, or another surrogate decision maker as appropriate. Where emergency treatment is required rapidly, and the involvement in the research carries no more risk to participants than not participating, a consent waiver may be initiated, until a time point where the patient or their substitute decision maker can give informed consent. HFO2 and NO is currently used as standard of care for this patient cohort in the ICU at TPCH and demonstrated to be safe at levels up to 20ppm (44).
[bookmark: _Toc46403432]RANDOMISATION
Participants will be randomly allocated in a 1:1 ratio, with the use of the sealed envelope system to receive HFO2 via nasal cannula (control) or HFO2 and NO (intervention) via nasal cannula. Randomisation and initiation of treatment is required within three hours of informed consent. 
[bookmark: _Toc46403435]DATA COLLECTION
Feasibility:
As one of the primary outcomes, feasibility data pertaining to the eligibility and recruitment will be gained from the electronic screening log. The screening log will be used to document all patients who have been screened and identify those who consented to enrol in the study and those who were not enrolled remarking the specific reason for exclusion and will contain:
· All patients screened based on admission diagnosis of ARF in ICU 
· Inclusion/exclusion criteria
· Recruitment status 
· Randomisation (treatment allocation)
Data for the remaining feasibility outcomes (retention, protocol fidelity, percentage of participants in intervention group receiving HFO2 + NO for at least 18 hours a day, missing data and number of patients in each arm progressed to IMV) will be held in a password protected spreadsheet only accessible by the research team.
Demographic Data:

Data in relation to demography, physiology, admission severity of illness, haemodynamic data, details of haemodynamic support, hepatic and renal functions will be collected via the Australian and New Zealand Intensive Care Society Centre for Outcomes and Resource Evaluation Adult Patient Database (ANZICS CORE APD).  
Data collected for each patient will be collected and stored in a de-identifiable format on a password protected spreadsheet and will include the following data:
· Physiologic parameters including: RR, SpO2 level, SBP and HR will be recorded at inclusion, and then one hour, between four to six hours, 12 hours, and 24 hours after randomisation. Arterial blood gases (ABG) will be recorded at time of inclusion, 12 hours, 24 hours and 48 hours after randomisation.
· Patient subjective respiratory dyspnoea scores will be assessed (1-hour post oxygen strategy) using a modified BORG scale (see Appendix 2)
STATISTICAL ANALYSIS
Consistent with published recommendations for pilot studies, we will refrain from a detailed inferential statistical analysis in this pilot study [23]. The sample size is based on the pragmatics of recruitment and the necessities for examining feasibility. Inclusion of HFO2 as control group in this pilot is deliberate and will allow realistic examination of recruitment, randomisation and implementation of interventions. Analysis will be performed on an intention-to-treat basis. 
Categorical variables will be summarised as frequencies (percentage) and continuous measures will be summarised as mean (SD) or median (IQR) as appropriate. Binary outcome measures for each group will be presented with estimated proportions with 95% confidence intervals to convey precision. Kaplan-Meier curves will be plotted to explore time from enrolment to intubation or death in each group. Associations between baseline factors and intubation will be explored using logistic regression analysis. 
[bookmark: _Toc46403444]For outcome measures with continuous repeated measures, within-group change, between-group differences and differences in rates of change over time will be explored using mixed effects linear regression modelling with an interaction term for time by group. 
ETHICAL and SAFETY CONSIDERATIONS

· This study will be conducted in accordance with the ethical principles of human research outlined by the Declaration of Helsinki, the Good Clinical Practice (GCP) guidelines, and in line with the local regulatory statements for ethical conduct of research at each study site.
· Any adverse event associated with the conduct of the study will be reported to the responsible Human Research Ethics Committee by the principal investigator as soon as possible. In addition, regular progress reports will be provided to the ethics committee in line with the local requirement at the study site.
[bookmark: _Toc46403445]Data Handling and Record Keeping

CRF’s will be collected initially in hard copy before being transferred to a password protected computer. Paper documents will be stored in a secured locked cabinet under the supervision of the principal investigator.  An electronic copy of the data will be maintained via a password protected spreadsheet, and the principal investigator will be responsible for its management.  The principal investigator will maintain electronic copies of study data on an encrypted spreadsheet and be responsible for its collation and analysis.
The principal investigator and all associated investigators will ensure all steps are taken to maintain confidentiality and prevent accidental disclosure or destruction of documents.  Documents will be maintained for at least 15 years as per Good Clinical Practices.
[bookmark: _Toc46403446]Serious Adverse Events: 

SAEs will be actively monitored and reported to the relevant Human Research Ethics Committee. The definition of a SAE is one that fulfills at least one of the following:
· Is fatal - results in death
· Is life threatening
· Requires inpatient hospitalisation or prolongation of existing hospitalisation 
· Results in persistent or significant disability or incapacity (45) 
All SAEs will be reported to the responsible HREC within 24 hours of study staff becoming aware of the occurrence. Reporting will be in accordance with local requirements. A medical professional will be required to assess the causality relationship between the study intervention and the event (possibly, probably or definitely related).
[bookmark: _Toc46403448]Duration of study and termination

We expect to recruit 40 participants over a 12-18-month period. The study will be terminated earlier if dictated by the local ethics committee.
[bookmark: _Toc46403450]Significance of study:

Given the risks, costs and suboptimal outcomes associated with IMV despite decades of refinements, and in the setting of an ageing population with a higher incidence of pulmonary and other co-morbidities, it is important that less invasive forms of respiratory support such as the one proposed in this research plan are fully explored. Reducing the incidence of IMV and IMV related complications will improve the patient experience, patient outcomes, reduce ICU and hospital length of stay (6) and result in substantial cost saving for the health service. Patients need not go into induced coma, can retain autonomy, eat, drink, exercise and rehabilitate with our innovative approach and this may translate into better long-term physical, cognitive and psychological outcomes and quality of life. Equally, integrating patient’s values, feedback, goals and concerns with the best available evidence about benefits, risks and uncertainties of treatment, to achieve appropriate health care decisions will also reduce distress for patients, families and health care staff.   
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Appendix 1

Clinical Work Unit Guidelines

· MNHHS (RBWH) Inhaled Nitric Oxide work unit guideline:


· MNHHS (RBWH) Oxygen Therapy and Humidification in Adults:






Appendix 2

Modified BORG Scale
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Appendix 3

Table 3.
The AKIN classification/staging system of acute kidney injury (46) a
	Stage
	SCr
	UO

	1 
	↑ SCr ≥26.5 μmol/L (≥0.3 mg/dL) or ↑SCr ≥150 a 200% (1.5 a 2×) 
	<0.5 mL/kg/h (>6 h) 

	2 
	↑ SCr >200 a 300% (>2 a 3×) 
	<0.5 mL/kg/h (>12 h) 

	3b 
	↑ SCr >300% (>3×) or if baseline SCr ≥353.6 μmol/L (≥4 mg/dL) ↑SCr ≥44.2 μmol/L (≥0.5 mg/dL) 
	<0.3 mL/kg/h (24 h) oranuria (12 h) 


aSCr, serum creatinine; UO, urine output.
bStage 3 also includes patients requiring RRT independent of the stage (defined by SCr and/or UO) they are in at the moment they initiate RRT.

Project Description Protocol V: 1	                         Date: 16/06/2022
Project Description Protocol V: 1	                         Date: 16/06/2022	Page 1 of 2
image1.emf

Metro North Hospital and Health Service Putting people first

Royal Brisbane and Women’s Hospital, Guideline
Department of Intensive Care Medicine

Critical Care and Clinical Support Services Effective from: June 2020
Review date: June 2023

001685 Inhaled Nitric Oxide

[ I e e 0 o
NSQHS e
STANDARDS 1. Clinical 2. Partnering 4. Medication
Governance with Safety
Consumers
Background

Inhaled nitric oxide is an endogenous vasodilator that has a localised effect on the exposed pulmonary
vasculature of unobstructed alveoli and is a non-flammable gas.

The rational for the use of inhaled nitric oxide:
o decrease pulmonary vascular resistance and reduce right ventricular afterload

e improve V/Q matching by decreasing right to left pulmonary shunt thereby improving oxygenation
and carbon dioxide removal.

In the presence of oxygen, nitric oxide is broken down and forms nitrogen dioxide (nitric oxide2) which in
high concentration is corrosive to lungs.

In the blood nitric oxide interacts with haemoglobin where the by-product of this reaction produces
increased levels of methaemoglobin. Methaemoglobin will not carry oxygen, and therefore, its level must be
closely monitored during nitric oxide therapy.

Inhaled nitric oxide has an effective half-life of 15 to 30 seconds at a dose of 5 to 80 ppm.

Purpose and intent

This document describes the requirements for managing and administering nitric oxide in the Intensive
Care Unit (ICU) to facilitate safe and effective delivery, minimise associated risks and provide optimal
clinical care.

Scope and target audience

This document applies to all RBWH clinical staff (permanent, temporary and casual), undergraduate
students (Medical, Nursing and Midwifery) and Australian Defence Force (ADF) personnel (Medical,
Nursing and Midwifery) on placement within RBWH who are involved with the care and management of
Intensive Care Unit patients.

Supporting Principles

* All procedures are to be explained to the patient with consent obtained in accordance with 001744: Patient
Consent.

« Correct patient identity must be checked in accordance with 000333: Patient Identification and Procedure
Matching.

» Clinical hand washing is performed in accordance with 001947: Hand Hygiene and is undertaken as
required throughout the procedure.
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» All staff must comply with infection prevention and control principles including use of personal protective
equipment (PPE) and aseptic non-touch technigue in accordance with 000342/Proc: Standard Precautions
and 001879: Aseptic Non-Touch technique (ANTT®).

» All infusions and medications are prepared and checked in accordance with 001840: Medication
Management.

» All clinical equipment and environmental surfaces are cleaned / decontaminated prior to and after use in
accordance with 003139: Cleaning and Decontamination — Patient environment and clinical equipment.

» Clinical Handover including critical information is undertaken in accordance with _004027: Clinical
Handover (Metro North Mental Health).

* All actions and procedures undertaken are documented in accordance with 001072: Documentation in the
Patient Record.

* Clinical Incidents are managed in accordance with Metro North Hospital and Health Service Clinical
Incident Management Procedure 002044.

Procedure / Process

Inhaled nitric oxide is delivered directly from the supplier to the ICU. A Registered Nurse (RN) signature is
required for receipt of delivery.

nitric oxide costs are calculated using a timing device attached to the cylinder’s flow regulator (see Figure
1). A monthly audit of each cylinder is conducted, and usage time is recorded for billing.

Material Safety Data Sheets (MSDS) are kept in the nursing office in ICU Pod 3. All computers in ICU have
access to CHEM ALERT as a point of reference for the MSDS and associated Risk Assessments.

The gas requires a Special Access Scheme (SAS) form which must be completed and forwarded to the
Director of Pharmacy for the Therapeutic Goods Administration (TGA).

Indication for nitric oxide

The decision making and ordering of nitric oxide resides within the consultant responsible for the patient at
that time. In general terms, nitric oxide therapy would be indicated after conventional ventilatory support
provides no improvement and exceeds FiO2 of 70% and PEEP of 10 cm/H20.

Treatments to consider prior to Inhaled nitric oxide therapy include:

e prone positioning (see 005419: Prone Positioning of a Critically lll, Ventilated Intensive Care)

e inhaled iloprost or Prostacyclin

e high PEEP strategies with either volume or pressure approaches.

Equipment

The continuous delivery of nitric oxide in the settings of ICU is facilitated by INOmaxDS® system. It consists
of INOmaxDS® electronic distribution system and INOblender® that provides a manual delivery system in
situations when the primary INOmaxDS® unit cannot be utilised.

ICU maintains two to three nitric oxide delivery systems in ready to use state. They are in the storage room
with the other respiratory consumables. The routine maintenance and calibration regularly performed by
respiratory technicians or equipment nurses. nitric oxide delivery systems are assembled and setup ready
to be deployed on a patient upon completion of initial pre-use checks.

nitric oxide delivery system can be setup with Transport Regulator/Cap Assembly and transport cylinder.
The required equipment is located at the same place where the main units are stored.
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INOmMmaxDS® electronic distribution system
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Storage Requirements

Inhaled nitric oxide cylinders are stored in room EB4012A in ICU in accordance with Metro North Hospital

and Health Service procedures for the safe management of Hazardous Materials (HAZMAT; see Related
Documents).

HAZMAT Signage is required (refer MNHHS Procedure: Hazardous Chemicals - Gas Cylinder Handling
and Storage) and the storage area has restricted (card swipe) access.

Inhaled nitric oxide cylinders must be stored in an up-right position in a suitably sized trolley or using a
fixed-point restraint.

nitric oxide regulator timer OFF and locked with red key

Double-check that the regulator timer is
in the OFF position when the nitric oxide
cylinder is not in use (minus sign).

Two 4A ICU nitric oxide delivery units in
storage Spare INOMAX® cylinder in storage
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Application

Pre-Use System Purge and Performance Test

Prior to incorporating nitric oxide delivery system into the patient’s ventilator circuit, nursing staff are
expected to complete the pre-use procedure that involves verification of connections, high pressure leak
test, purge and alarm verification, back up, INOmaxDS® and INOblender® tests.

The pre-use tests should take several minutes to complete and could be done at the bedside where the
delivery system will be used.

The sequence of steps is interactive and presented in chronological order on the machines screen
prompting nursing staff for appropriate intervention at each step.

Refer to Appendix 1 for the step by step guide to purge and performance test.

Senior nursing staff are expected to maintain competency in deployment of nitric oxide system to facilitate
prompt and smooth enrolment of the therapy at the bedside.

In exceptional circumstances requiring immediate introduction of nitric oxide therapy the pre-use checks
could be postponed in order to avoid any delays.

Delivery via High Flow Nasal Prongs (HFNP)

nitric oxide delivery system can be employed to deliver nitric oxide mix to non-intubated patient via HFNP.
This could be facilitated either via High Flow feature of ServoU® ventilator or dedicated High Flow delivery
system.

1. Deliver nasal prong (NP) system to the bedside of the patient in need for inhaled nitric oxide
therapy. See Figure 1.

2. Place the nitric oxide unit on the same side with ventilator. Connect INOmaxDS® to mains power
and INOblender® to high pressure oxygen source.

3. Complete system purge and performance test as per Appendix 1.

4. Connect nitric oxide injection module to the humidifier of either ServoU® ventilator or independent
high flow oxygen delivery system. See Figure 2.

5. Connect sensing module to the nasal prongs end of the delivery tubing. See Figure 3.

6. Set nitric oxide dose as per medical order and commence therapy.
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Figure 1. nitric oxide delivery with ServoU® HFNP setup

Figure 2. Injection module in humidifier Figure 3. Placement of sensing
of dedicated oxygen high flow system connector with high flow nasal prongs
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Delivery via Non-Invasive Ventilator circuit (NIV)

Nitric oxide can be delivered via Non-Invasive Ventilation (NIV). ServoU® is the only ventilator capable of
this treatment modality in 4A ICU.

1. Deliver NP system to the bedside of the patient in need for inhaled nitric oxide therapy. See Figure
4,

2. Place the nitric oxide unit on the same side with ventilator. Connect INOmaxDS® to mains power
and INOblender® to high pressure oxygen source.

Complete system purge and performance test as per Appendix 1.
Connect nitric oxide injection module to the humidifier of ServoU® ventilator. See Figure 5.

Connect sensing module to the mask end of the delivery tubing. See Figure 6.

o a0 &~ w

Set nitric oxide dose as per medical order, apply mask to the patient’s face and commence therapy.

Figure 4. Nitric Oxide delivery via NIV with ServoU® ventilator
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Figure 5. Sensing connector with NIV mask Figure 6. Injection module setup with
ServoU® humidifier

Delivery via ventilator circuit

Nitric oxide delivery system via invasive ventilation circuit with or without ultra-sonic nebuliser.

1. Deliver NP system to the bedside of a patient in need for inhaled nitric oxide therapy.

2. Place the nitric oxide unit on the same side with ventilator. Connect INOmaxDS® to mains power
and INOblender® to high pressure oxygen source.

3. Complete system purge and performance test as per Appendix 1.

4. Connect nitric oxide injection module to the humidifier of the ventilator. See Figure 7.

5. Connect sensing module to the inspiratory limb of the delivery tubing. See Figure 8.

6. Set nitric oxide dose as per medical order and commence therapy.
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Figure 7. Nitric oxide injection module Figure 8. Sensing connector

Figure 9. Sensing connector with ultra-sonic nebuliser
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Administration

Inhaled nitric oxide is a Schedule 4 Drug. It must be prescribed and administered in accordance with
001840: Medication Management.

Amount of delivered nitric oxide should be prescribed by medical team. Usual starting point is 20 ppm (parts
per million) following response assessment within next several hours.

Perform baseline ABG prior to commencement of the nitric oxide therapy.

If no response, inhaled nitric oxide could be weaned as per weaning protocol below. Weaning nitric oxide
must be initiated and guided by medical team.

For arterial blood gas (ABG) checks, Methylheamoglobin (MetHb) should be < 3%. Other arterial blood gas
(ABG) parameters will be tailored to the patient’s status by the medical team and documented in the
patient’s electronic record.

Continue with hourly neurological, cardiovascular, and respiratory observations.

When commencing nitric oxide therapy to unstable ventilated patient with high FiO2 and PEEP
requirements, nursing staff must be diligent to avoid potential patient de-recruitment while connecting
sensing and injection modules to the ventilator circuit. Advanced action planning may need to be
implemented such as clamping of the ETT while several nurses connect nitric oxide delivery modules to the
ventilator circuit.

Upon changing depleted INOMAX® cylinder to a full one, the fresh cylinder supply hose needs to be purged
prior to being connected to INOmaxDS®. This is to remove any nitrogen dioxide (nitric oxide2) that has
accumulated in the hose and regulator.

If there is a need to connect patient to INOblender® with the Laerdal bag, the bag must be squeezed 3-4
times prior to connecting to patient ETT. This is to eliminate the nitric oxide that has been sitting in the bag
and potentially formed toxic concentration levels of nitrogen dioxide (nitric oxide2).

Safety checks at the start of the shift and 4 hourly

Check the contents gauge of each cylinder. (The INOmaxDS® will alarm “Low nitric oxide / nitric oxide2
Pressure” when empty.) Only one cylinder should be open for operation at the time.

Ensure INOmaxDS® system is connected to the mains power.

The nitric oxide therapy gas cylinders should be changed whenever the cylinder pressure falls below 200
PSI.

Maintain correctly set alarms including:
e Inhaled nitric oxide 5 ppm above and below currently prescribed and delivered dose.
e nitric dioxide (nitric oxide2) set at 3 ppm.
e FiO2 set low alarm at 5% below FiO2. Turn the high alarm OFF.
Reserve cylinder is OFF.
Empty the water within the water trap as required.
Check that the manual inflation set contains (Figure 10):
e Laerdal bag with PEEP valve set (pre-set PEEP valve to current PEEP level).
¢ 02 tubing connected to the Inhaled nitric oxide flow meter.

e Maintain HME between bagging unit and ETT/Trachy.
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Figure 10. Laerdal bag for manual delivery of nitric oxide mix connected to INOblender®.

Hourly Charting

The currently delivered dose of nitric oxide as well as detected levels of nitric oxide2 and FiO2 should be
charted in Clinical Information System on hourly basis.

Calibration

Low Range Calibration is completed by INOmaxDS® every 24 hours automatically.

The Low Range Calibration uses room air to calibrate all three monitor sensors at the same time. The
calibration is done with the system connected and delivering nitric oxide to the patient. While the calibration
iS ongoing, inspired gases are not monitored, and gas monitoring alarms are disabled.

Nursing staff can manually initiate Low Range Calibration at any time via INOmaxDS® screen by pressing
the “Low Cal” button on the second menu level of the display screen.

High Range Calibration is completed once a month by respiratory technician or equipment nurse while the
Nitric-oxide delivery system is not in use. This requires use of special testing gas cylinders. Nursing staff
interested in learning the procedure should discuss this with unit’s respiratory technician.
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Scavenging of exhaled gases

Scavenging of exhaled gases is no longer required or performed as there is no scientific evidence to
support such practice.

Weaning nitric oxide therapy

Weaning of nitric oxide is directed by Consultant/Senior Registrar and generally can commence when the
patient achieves arterial oxygen saturations of around 93% on a FiO2 of 0.7 and a PEEP no greater than 10
cm H20.

Wean at 1 ppm every 20 minutes to maintain present patient oxygenation (or with a clinically acceptable
increase in FiO2).

Once completely weaned, turn off nitric oxide at the cylinder and lock it with the red safety key.
Continue monitoring the patient’s oxygen saturation and ABGs.

Document in the patient’s electronic record

Transporting patient on nitric oxide therapy

INOmMaxDS® electronic distribution system has a built-in battery that is designed to provide up to 6 hours of
uninterrupted nitric oxide delivery. The delivery system, both INOmaxDS® and INOblender®, could be
removed from the standard cylinder trolley and mounted onto suitable pole or railing to accompany
ventilated patient.

Intra-hospital transfers.

ServoU® is the principal ICU ventilator and can be used for transporting unstable patients with nitric oxide
therapy connected and ongoing.

3 nursing staff, 2 PSO and a medical officer are necessary to support the transfer.

Security services need to be contacted to coordinate availability of the large cargo lift for exclusive use of
ICU team.

For in-hospital transfers the patient is transported connected to their ICU ventilator and standard nitric oxide
delivery cart. See below for the setup sample.

Note that oxygen cylinder is replacing the reserve INOMAX cylinder in the INOmaxDS® cart.
To remove reserve INOMAX cylinder staff will need to unbolt the regulator from the cylinder body.
Place the removed reserve INOMAX cylinder in the storage room and restrain against the wall.

The oxygen cylinder regulator feeding gas to both, principal ventilator and INOblender®. For this the low-
pressure regulator needs to be removed from the oxygen cylinder.

Ventilator air supply cylinder is placed on the patient bed.

HME placement in line with ETT to be considered for longer trips. Otherwise, ventilator humidifier will need
to be reconnected to the mains power upon arrival at the transport destination.
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ServoU® ventilator and INOmaxDS® prepared for intra-hospital transfer.
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For inter-hospital transfers nitric oxide delivery system can be configured for transport using smaller, size C

INOMAX transport cylinder.

The transport cylinder is stored with the rest of the nitric oxide systems and consumables. It is supplied with
Transport Regulator/Cap Assembly and all necessary fittings.
While the INOmaxDS® could be used for transport on its own, it is preferable to always maintain manual

back up by transporting patients with both, INOmaxDS® and INOblender® together.

Hamilton T1 ventilator is to be used for transfers with adopted two limb ventilation circuit. Preconfigured
circuits available in the storage room with the rest of the nitric oxide equipment.

Standard Hamilton ventilator cart will be available for transfers once the appropriate mounting equipment is

sourced.
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Equipment placement on the transport bed for inter-hospital destination.
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Using portable INOMAX cylinder.

1.
2.

10.
11.

Bring INOMAX® transport cylinder to the bedside

Remove nitric oxide supply hose of the large reserve INOMAX cylinder from the back of the
INOMaxDS®

Remove red safety key from the transport cylinder meter. Attach transport infrared reading cup onto
the transport cylinder meter.

Perform transport regulator pressure test by opening and closing of the transport cylinder regulator.
Check for adequate cylinder pressure. Monitor pressure gauge for 30 seconds for any signs of
leakage.

Purge the nitric oxide quick-connect fitting of the transport cylinder into the purge port on the back of
the INOmaxDS® and firmly push until the regulator pressure gauge reads zero. See figure 12.

Connect the transport cylinder hose to the nitric oxide inlet on the back of the INOmaxDS® unit. The
same port where the reserve cylinder was connected prior.

Open the transport cylinder regulator.

Disconnect infrared cable from the back of the unit and promptly reconnect the infrared cable from
the transport cylinder to the same port. See figure 13. There may be a momentary "Cylinder Not
Detected" alarm.

Close off the regulator of the large INOMAX cylinder and apply red key.
Disconnect the nitric oxide supply hose of the large cylinder from the back of the INOmaxDS®.

The INOmaxDS® and INOblender® are now ready to be placed in their transport locations on the
pole or railings.
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Figure 11. Transport cylinder and
regulator in storage

Figure 12. Purging nitric oxide hose prior to
connection

Figure 13. Connected transport cylinder

{-’
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001685 Inhaled Nitric Oxide — Guideline
V5 Effective: June 2020 Review: June 2023 Page 17 of 26





Royal Brisbane and Women’s Hospital
Partnering with consumers

Patients and family members are to be encouraged and given the opportunity to ask questions, clarify
information and identify goals of care during communication processes. Staff are responsible for providing
information in a way that is understandable and that meets patient’s needs and are to use perception
checking techniques to ensure patient and family’s understanding of discussions.
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Appendix 1- Initial connection system purge and performance test

e Turn INOmaxDS® ON. Allow INOmaxDS® to run and complete the self-test.

¢ Initial connections, steps 1 to 8 as per on screen instruction. The connections have been completed
as part of the pre-setup and require no intervention on behalf of the nurse setting up the nitric oxide
system at the bedside. Visualise the connections while clicking through the steps 1 to 8 on the
screen.

Step 1o0f8

Step 20f8

Connect the injector module cable and tubing to the ini
R e e e e
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Step 30f8
E '-.I_.-,_ —_ .
0: NO: NO
21 % -0.1 ppm 0.0 ppm
| =) 2 =) 2020202020
INITIAL COMNECTIONS - Step 3/8
Verify main power supply indicator ght is uminated (green).
Step 4 0of 8
THITIAL CONNECTIONS - Step 4/
Load two INOMAX cylinders onto cart, chedk cyfinder
Step 50f 8
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Step 6 0f 8

>
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Step 7 of 8

e T
nlet.

In the next set of six steps the system will go through automated purge. Follow the prompts on the

screen.
Step 1 of 6
e
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Step 2-3 of 6

T
e . e e s
oy ol s § 5% L L

Step 4-6 of 6

Confirm et e s ot f patient breathing draut.
Pres MEXT button fa start purge.

¢ Now the test for nitric oxide back up delivery in four steps. Follow the screen prompts as per
pictures below.
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Step 1 of 4

Step 2 of 4

Step 3 0f 4

Step 4 of 4
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¢ Now the system will be going through the performance test. Follow the screen prompts.

P 151 14

Verty ey Pt 561 10 1 Line,

¢ Now the INOblender® test in five steps.

Step 1 of 5

mmftﬂgﬁﬂ&mw

Step 2 of 5

T
0: - |N NO .

97 5 . 30

INOBLENDER TEST - Step 25

Remove injector module from pre-use setup and recomnect
connectors.
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Step 30f5

0 7 S NO =
95 w03 |T.9F

Set TNOblender dese to 40 ppm and Oy flow to 10 L/min.

[(oa ] e

TWABLENDER TEST - Steg 5/5
Turn dose and 0 fiow to zen.

Remove pre-use setup from Ii0blender,

e The pre-use procedure is completed, and injection and sensing modules can now be incorporated
into the ventilator circuit.
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A
000569: Oxygen therapy and humidification in adults

Background

Supplemental oxygen is prescribed by a medical officer for the management of respiratory failure to correct
hypoxaemia. Hypoxaemia is generally defined as an arterial PaO, < 60 mmHg or a SpO2 < 90 %, with the
risk of hypoxic tissue damage considered to increase below these levels. Current evidence suggests that
providing oxygen in the absence of at least moderate hypoxaemia and/or establishing a state of
hyperoxaemia can be either unhelpful or harmful in some patient groups. Therefore, it is essential that
oxygen prescription is clearly articulated and monitored.

Key recommendations for the prescription of oxygen therapy include:

e In patients with acute medical conditions, oxygen should be administered if the oxygen haemoglobin
saturation (SpOy) is less than 92% and titrated to a target SpO; of 92-96%.

¢ In Chronic Obstructive Pulmonary Disease (COPD) and other conditions associated with chronic
respiratory failure, oxygen should be administered if the SpO: is less than 88% and titrated to a target
SpO, of 88-92%. Hyperoxaemia should be avoided to minimise the risk of oxygen-induced
hypercapnia.

Oxygen may be prescribed in other circumstances such as recovery from an anaesthetic, to hasten the
resolution of a pneumothorax, for decompression sickness or for carbon monoxide poisoning.

Definitions
PaO; Partial pressure of oxygen dissolved in the plasma of arterial blood.
FiO- Inspired fraction of oxygen delivered to the patient (for example, room air has an
FiO; of 0.21 and 100% oxygen delivered to a patient as an FiO; of 1.0).
SpO:2 Pulse oximeter estimation of haemoglobin saturation with oxygen.
CaO- Total oxygen content is the amount of oxygen bound to the haemoglobin plus the

small amount dissolved in plasma.

Purpose and intent

To describe and ensure safe delivery of the accurate prescription of oxygen and humidification. This
procedure provides information for the prescribing, delivery and supply of oxygen therapy including
humidification in adults. It does not relate to the application of oxygen therapy in neonates, infants or
children or to patients on home oxygen therapy.
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Scope and target audience

This document applies to all Royal Brisbane and Women'’s Hospital (RBWH) staff, clinical staff
(permanent, temporary and casual), undergraduate students and Australian Defence Force (ADF)
personnel on placement within RBWH.

Procedure / process

Mandatory Requirements

Oxygen can be administered by health professionals who are trained in the management of oxygen
therapy including connecting oxygen tubing, selecting and applying different varieties of oxygen delivery
devices (e.g. masks, nasal prongs, humidification) and altering flow rates.

Patients who need an:

=

FiO2 >0.40 (e.g. > 6 L/m via a simple face mask) to maintain an adequate SpO., should be reviewed
by a senior medical officer.

FiO, >0.50 (e.g. > 8 L/m per minute via a simple face mask) to maintain an adequate SpO; should be
reviewed by a senior medical officer, and a referral to/review by the Intensive Care Unit (ICU) should
be considered.

SpO:2 of 91-94% for >15 minutes is a trigger for an Urgent Clinical Review from the patient's home
medical team.

SpO2 <90% is a trigger for a Medical Emergency Response Team (MERT) call.

. Prescribing oxygen:

- Medical officers must prescribe oxygen prior to its administration. Document in the medication chart
and document within the patient’s medical record.

- The documentation should clearly state the specific oxygen saturation (SpO.) to be targeted (e.g.
titrate oxygen/FiO, for SpO. 88-92%). Additional instructions that should be considered within
documentation include:

- The interface to be used (e.g. nasal prongs, face mask, humidified circuit).

- The accepted range of oxygen concentration/flow rate that can be utilised (e.g. 6-10L/m via simple
face mask).

- Criteria to instigate a medical review (e.g. as per urgent clinical review criteria (standard or altered)
on observations sheets; e.g. if SpO2 <88% on 4L/m via NP). See Observation Chart.

All staff involved in the administration of oxygen should be aware of and consider:

- The effect of extended periods of high FiO. therapy due to the risk of oxygen toxicity and
desiccation of the airways.

- The potential presence of chronic hypercapnia in COPD patients, who may be sensitive to the
administration of oxygen and hypoventilate due to a suppressed hypoxic drive and develop a
hypercapnic narcosis.

- The potential for developing pulmonary toxicity via the delivery of supplemental oxygen in patients
with paraquat poisoning or who are receiving Bleomycin.
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2. Administration without prescription

Registered nurses or allied health professionals can initiate oxygen therapy without a prescription for
patients experiencing an acute medical condition (e.g. Loss of Consciousness, onset of breathlessness)
associated with a reduction in oxygen saturation below 92% (or 88% in patients with a background of
chronic respiratory disease).

In patients with suspected or proven acute coronary syndrome, the routine use of supplemental oxygen
is not recommended. Delivering supplemental oxygen to patients with acute coronary syndrome (i.e.
patients with acute chest pain or arrhythmia) may cause coronary artery vasoconstriction and thereby
increase myocardial injury. Application of oxygen should be reserved only for those patients who are
hypoxic (e.g. SpO. <92%) and/or have evidence of shock.

Registered nurses and allied health professionals administering oxygen without a prescription must
contact the patient’s medical team to advise that oxygen has been commenced without a prescription,
request an Urgent Clinical Review, or initiate a medical emergency response as appropriate. The
Australian and New Zealand Committee on Resuscitation (ANZCOR) recommends the use of 100%
oxygen during adult cardiac arrest. Hypoxia and hyperoxia should be avoided in adults with return of
spontaneous circulation after cardiac arrest.

3. Patient monitoring:

- Patients should be monitored closely when oxygen is first initiated until the desired range is
achieved.

- Physical assessment and monitoring should include assessment of:
- Respiratory rate.
- Breathing pattern and work of breathing.
- Level of consciousness.
- Colour/pallor.
- Pulse oximetry (SpO2) should be available in all clinical situations in which oxygen is used.
- Arterial Blood Gas monitoring when clinically indicated.

In patients with COPD with known or potentially chronically elevated PaCO2 (>45mmHg) delivery of high
concentration oxygen can suppress the hypoxic respiratory drive thus leading to hypoventilation, rapidly
elevating CO:, levels, acidosis and an altered level of consciousness. On initiation of oxygen therapy in
these patients, the patient should be closely monitored, and supplemental oxygen delivery titrated to
achieve a target of SpO2 88-92%.

Oxygen Supply

Oxygen is supplied either via wall oxygen outlets or via oxygen cylinders.

Wall oxygen outlets have a valve-controlled ring system, which ensures continuous supply in the case of
line disruption. This is monitored and managed by the engineering department.

Oxygen cylinders can be ordered from Patient Support Services. The sizes available are:

- E size - required for medium-flow rate or intermittent high-flow rate for where there is no wall
access.

000569: Oxygen therapy and humidification in adults
Version No: 4 Effective date: 08/2019 Review date: 08/2022 Printed versions are uncontrolled.
Page 3 of 21





- D size — Ward use for patient transport, or critical care transport.

- C size — For general ward use, mobilisation of patients, transport of patients.

Table 1. Estimated duration of oxygen cylinder performance under different flow rates*

Cylinder Estimated Duration of use at Duration of use at
Size volume (litres) | 15L/min (minutes) 2L/min (minutes)

C 490 30 240 (4 hours)
D 1600 100 800 (13 hours)
E 4000 260 2000 (33 hours)

* To be used as a general guide. Based on BOC™ cylinder supplied in 2018. Actual duration may vary.

Cylinders need to be secured in a designated cradle and in an appropriate storage area at all times.
Cylinders can be stored either upright or horizontal. Never leave cylinders unattended without support.
Dropping or knocking over a cylinder will create a risk to staff and patients and there is a risk of explosion
if a cylinder falls.

Cylinders should always be checked prior to use by:

e Ensuring the cylinder is labelled as oxygen (white cylinder, marked with an “N").

e Ensuring the regulator is firmly attached to the cylinder.

e Firmly attaching the flowmeter to the regulator.

e Turning the cylinder valve “on”.

e Checking the cylinder has an adequate amount of gas by observing the pressure on the regulator — do
not use if gauge pressure reads less than 5000kPa.

Contact Patient Support Services when the arrow on the regulator is on the red section, indicating that the
cylinder needs refilling.

OXYGEN

Figure 1. Oxygen flowmeter (left) and regulator/pin indexed yoke (right)
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Oxygen Flow Meters

All oxygen for clinical delivery to patients is supplied from the storage supply through a reducing valve and
a flow meter. Only oxygen flow meters of Australian standard can be fitted to an oxygen source.

The flow meters available in the wards allow oxygen delivery to 15 L/min. Flow meters are usually labelled
to indicate how to set the oxygen flow rate. Generally, this is measured by turning the supply knob and
reading the flow from the scale aligned to the middle of the floating ball. However, this may vary depending
on the flow meter in use. See Figure 1.

Low flow meters are supplied in some medical wards for patients requiring low flow rates of 0.5 to 2 L/min.
Low flow metres are useful in patients with a history of hypercapnia to avoid oxygenation (and accidental
oxygen through the nebuliser instead of medical air).

High flow meters may be utilised only in the respiratory ward, Post Anaesthetic Care Unit (PACU),
Emergency and Trauma Centre (ETC) and Intensive Care Unit in combination with a humidification device
(e.g. Airvo™ 2). This allows the provision of flow rates up to 70 L/min.

Oxygen delivery systems

Oxygen should be applied according to the prescribed order. Ensure the oxygen flow rate is correct and
an appropriate delivery system is used.

- For applications of oxygen at higher oxygen/flow demands (>4L/min) over long periods of time (e.g.
>8 hours), humidification should also be considered (see Humidification).

- Care should be taken to avoid interruption of oxygen therapy in situations including ambulation or
transport for procedures.

Low Flow Oxygen Delivery Devices

Low flow oxygen delivery devices deliver oxygen to patients at flow rates of <30L/min. This low flow means
that they are not usually able to meet the complete inspiratory flow rate of a person’s breath in. Therefore,
there is a degree of uncontrolled dilution of the oxygen by room air and subsequently the FiO. delivered
is not precise and is dependent on the patient’s breathing pattern.

Common low flow oxygen delivery devices include:

¢ Nasal prongs.
e Simple face masks.
e Partial and non-rebreathing masks.
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1. Nasal Prongs

Nasal prongs are the simplest form of oxygen delivery for patients requiring low oxygen concentrations
(from 1-4 L/min, or approximately 0.24-0.36 FiOy).

Figure 2. Application of nasal prongs

a. Ensure the patient’s nostrils are clear.

b. Insert the prongs into the patient’s nostrils, support the tubing over their ears and adjust them to fit
snugly and comfortably using the toggle below the chin.

c. Set flow rate at no more than 4 L/min (greater than this will cause drying and irritation of the airways
leading to discomfort for the patient).

d. Ear protectors (E-Z Wrap) are available from Supply Services if the patient finds the tubing
uncomfortable around their ears.

e. Agqueous cream to the nostrils can alleviate any uncomfortable drying. Oil based products should not
be used.

f. Perform Hand Hygiene and adhere Hand Hygiene Australia (HHA) 5 Moments for Hand Hygiene
Manual.

Applying Nasal Prongs

e Uncoil the tubing and hold the device with the front of the pendant (perforations) facing away from the
patient.

¢ Insert the nasal prongs into the patient’s nostrils as above.
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2. Oxygen Conserving Device

The Oxymizer™ pendant is an oxygen-conserving device. While they are mainly used in community
settings, they may be utilised periodically e.g. on medical and respiratory wards. Oxymizer™ devices are
able to achieve oxygen concentrations at lower flow rates (Table 2). They can be used with wall

flowmeters, but must not be used with an oxygen concentrator.

These devices are prescribed only to specific patients, who meet appropriate criteria which includes
appropriate exercise testing with the device (e.g. a six-minute walk test). Prescription is usually via referral
from a thoracic medicine respiratory consultant. When a patient is put on an Oxymizer™ device they need

to be tested individually to ensure that the table of oxygen conversions is relevant to that patient.
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Figure 3. Oxymizer™

pendant

Table 2. Oxymizer™ oxygen savings

female connector to
oxXygen source

Oxygen requirements with | Oxygen requirements with = Resulting oxygen savings
standard Nasal Cannula Oxymizer devices with Oxymizer device

2 L/min 0.5 L/min 75.0%

3 L/min 1.0 L/min 66.6%

4 L/min 2.0 L/min 50.0%

5 L/min 2.5 L/min 50.0%
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3. Simple face mask (or “Hudson” Mask)

Exhalation Ports

Oxygen Tubing

N
Figure 4. Application of a Hudson Mask

This mask allows the delivery of a FiO, between 0.35-0.5 at 6-10 L/min.

FiO can be unpredictable when using this mask. There is a degree of uncontrolled dilution of the oxygen
by room air and the FiO; is dependent on the patient’s breathing pattern. In addition, patients can find
these masks hot and confining and they can irritate the skin.

Connect to oxygen and run at a minimum of 6 L/min. This is required to ensure adequate washout of
exhaled air and the prevention of CO: rebreathing. Place the mask over the patient’s nose, mouth and
chin; mould the edge to the bridge of the nose. Ensure the mask is sealed to the face.

4. Partial and non-rebreathing masks

Connector
Oxygen Tubing

Reservoir bag

Figure 5. Application of a Non-rebreathing Mask

In this system, a FiO- of approximately 0.6-0.8 is delivered at a flow rate of 10-15L/min. This is achieved
due to the plastic reservoir which is inflated with oxygen prior to use. The patient inhales oxygen from both
the mask and the reservoir. This results in a greater percentage of their tidal volume being derived from
the mask system with less room air diluting the oxygen.

a. Connect to oxygen flow meter and set at 10-15L/min.
b. Occlude the reservoir valve/mask inlet to inflate the reservoir bag.

c. Place the mask over the patient’'s nose, mouth and chin; mould the edge to the bridge of the nose.
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d. Ensure the mask is sealed to the face. The reservoir bag must be seen to be emptying a little with
each inspiration and refilling in expiration, to ensure that the system is working and the seal is effective.

e. Perform Hand Hygiene and adhere Hand Hygiene Australia (HHA) 5 moments for Hand Hygiene
Manual.

The high gas concentration of this system is very drying to the mucosa and a humidified system maybe
more appropriate if this oxygen requirement is used for longer than 3 - 4 hours.

Note: FiO, greater than 0.6 for more than 24 hours is associated with oxygen toxicity to the lung from
oxidative injury. If this mask system is required to maintain saturations, then the patient should have an
urgent review by a senior medical officer, who should consider referral to/review by Intensive Care or
Thoracic Medicine.

High Flow Oxygen Delivery Devices

High flow oxygen therapy is defined as flow rates that exceed patient inspiratory flow rates at various
minute ventilations (most commonly when flows >30L/min). Due to the high flow rate generated, the FiO-
delivered is more accurate/reliable with these devices.

There are several masks and circuits within the hospital that provide high flow oxygen including:

e Multi-vent or Venturi Masks.
¢ Humidification circuits e.g. Airvo™ devices.

1. Multi-vent or Venturi Masks
For delivering a prescribed dose of oxygen, the Venturi mask is the most accurate.

After the FiO- for the patient has been prescribed, check the mask instructions (in the packet) to determine
the correct venturi nozzle and appropriate flow of oxygen.

Venturi masks will generally deliver stable oxygen concentrations up to 50%. See Table 3. Operation is
based on the venturi principle. FiO- is controlled by changing the size of the narrowed orifice and/or by
changing the size of the adjacent air ports. The size of the narrowed orifice determines the amount of
negative pressure, the amount of air dilution (See Figure 6 & 7 and Table 3.) and hence the FiO;inhaled
by the patient.
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Figure 6. Venturi Mask

Figure 7. Oxygen Diluters
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Table 3. Settings and total gas flow to patient using Multivent (Hudson RCI) Venturi Mask

FiO2 Oxygen flowmeter setting | Total Gas Flow Nozzle
(L/min) (L/min) Colour

0.24 3 79 Green

0.26 3 47 Green

0.28 6 68 Green

0.30 6 53 Green

0.35 9 50 White

0.40 12 50 White

0.50 15 41 White

2. High-flow oxygen via a humidification device

At RBWH, standard ward humidification is usually provided using a Fisher & Paykel Airvo™ device at a
recommended flow rate of 30 L/min. While the Airvo™ device has the capability to provide a flow range
between 10 & 60 L/min, the devices that are available in CELS for general use have been set at RBWH
with a flow range of 30 — 40 L/min. This flow limitation is designed to ensure patients requiring high flow
to support their respiratory function are managed in the appropriate environment e.g. ICU, Respiratory
ward and the Emergency and Trauma Centre.

Using an Airvo™ with its flow rate set to 30 L/m and a standard oxygen flowmeter entraining 15 L/min will
allow a maximum FiO; of approximately 0.6. It is recommended that patients requiring a FiO, > 0.5 should
be reviewed by the treating medical team and considered for an ICU or respiratory team referral/review.

The majority of the beneficial effects of high-flow nasal cannula (e.g. for reduction in minute ventilation,
inspiratory effort and PaCO,) are achieved at 30 L/m, but individual responses to flow changes can be
highly variable. In adult patients with a closed mouth, humidified nasal cannulae have been demonstrated
to generate low levels of positive expiratory pressure (approximately 3cm H.O) when nasal flows of = 35
L/min are used. However, the overall positive pressure effect delivered to an individual patient cannot be
accurately known or controlled without the presence of a sealed airway.

The main indication for increasing the Airvo™ flow rate to 40 L/min is for the immediate management of
acute deterioration. Staff must be aware that increasing the set flow rate on the Airvo™ without increasing
the entrained oxygen flow rate will result in a decrease in FiO.. For example, if the Airvo™ flow rate is
increased to 40 L/min with a standard oxygen flow meter limited to 15 L/min oxygen, the resultant FiO2 will
decrease to approximately 0.5.

Higher flow applications (i.e. 35-60 L/min) applications may be utilised for certain applications. This may
include:
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- In the Respiratory ward, Emergency and Trauma Centre, Post Anaesthetic Care Unit
(PACU)/Recovery, Thoracic Medicine Procedural Unit and in ICU for the management of patients
with respiratory failure.

- Inresponse to acute clinical deterioration. Staff who are designated members of the RBWH MERT
team may unlock the flow ranges on an Airvo™ device if they feel a patient may benefit from the
high flow and/or positive expiratory pressure effects. In such a situation review of such a change
should be undertaken within 1 — 2 hours, conducted by the MERT team leader. The MERT team
leader would liaise back with the ICU doctor who was on the MERT. If there is an ongoing clinical
requirement for higher flow rates >+40lpm, patient transfer to ICU or the respiratory ward should
be arranged.

In the Respiratory Ward, Emergency and Trauma Centre (ETC), PACU/Recovery, Thoracic Medicine
Procedural Unit and in ICU, high flow humidified oxygen may be delivered at flows up to 60 L/min. This
can be done using a humidifier in combination with a specialised ventilator or high flow oxygen meters.
For Airvo™ applications, these wards will maintain their own fleet of humidifiers that do not have any flow
restrictions (i.e. unlocked flow range of 10-60 L/min) and are combined with a high flow oxygen meter to
allow FiO, up to 1.0 to be achieved. These devices will be specifically labelled as being capable of high
flow and for use only in those designated areas.

- Further information on high flow oxygen therapy and humidification is provided below.

Humidification devices

The humidification of inspired air is essential for normal respiratory function and the prevention of
pulmonary complications. In a well person, the purpose of the upper airway is to condition inspired gases
so that when it reaches the alveoli the gas is warm (37°C), humidified (100% relative humidity) and free of
foreign material.

Patients with respiratory compromise may be at increased risk of inadequate natural humidification of their
airway. For example, humidification may be required when:

- A patient requires higher oxygen concentrations, which is often delivered at high flow rates (e.g.
>4 L/min) causing dry airways and mucosa.

- An endotracheal tube or tracheostomy is insitu, which bypasses the normal function of the upper
airway in providing humidification.

- Patients have thick, tenacious secretions (e.g. in pneumonia, suppurative lung disease).

Providing humidification for the respiratory tract may help to:
- Reduce post-operative pulmonary complications (atelectasis, pneumonia).
- Prevent endotracheal/tracheostomy tube occlusion.
- Facilitate airway clearance/the expectoration of airway secretions.
- Improve respiratory function.

When indicated, humidification therapy should be applied as soon as possible.
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Several humidification devices exist that may be used with or without supplemental oxygen therapy. These
include Heat and Moisture Exchange (HME) devices and Heated Humidification Systems.

Heat and Moisture Exchangers (HME)

A HME device is a passive humidification device. They work by storing a portion of the humidity from the
patient’s expired air and returning this to the lungs in inspired air. A HME can only return as much heat
and humidity as has been stored from the previous breath — approximately 25-30°C and 17-32mg/L
absolute humidity. This means that a HME often does not meet the physiological requirements for the
complete humidification of inspired air. Therefore, it is recommended the HMEs should be used for short
periods only (e.g. during patient transport or during physical activity).

HME devices can be used with or without supplemental oxygen. They should be replaced at least daily or
if contaminated with secretions. See figure 8.

Swedish nose and Thermovent oxygen attachment.

Figure 8. HME device: Swedish nose and Thermovent oxygen attachment.

Hot water bath / heated humidifiers

Heated humidifiers add moisture and heat to inspired air by passing gas over a temperature-regulated
water reservoir. Such devices are able to humidify inspired gases to 37°C and 100% relative humidity,
therefore meeting the body’s physiological requirements for humidification.

Several heated humidifier devices are available for adult patient use at RBWH including:
e Fisher and Paykel Airvo™ 2 Humidifier.
e Fisher and Paykel MR850 Humidifier.

The availability of these devices and recommended FiO, and flow rate ranges are outlined in Table 4.
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Table 4. RBWH humidification devices, recommended FiOzand flow rate ranges.

Device/Set Up Locations FiO, range Recommended flow rate
available for use
in RBWH
F&P Airvo™ All adult inpatient 0.21-0.6 30 L/min
Standard ward wards. Medical team review | Recommended flow setting at RBWH of
circuit +/- ICU/Respiratory | 30L/min, but option of flow ranges from
consult 30-40L/min).
recommended when
delivering >0.5
F&P Airvo™ Respiratory ward, 0.21 - 0.99 10 to 60 L/min
. o ETC, .
High Flow circuit PACU/Recovery (High range oxy{)gen ﬂczjwmeter may also
& Thoracic e used).
Medicine
Procedural area.
F&P MR850 ICU 0.21-1.0 Up to 70 L/min.
High Flow circuit HDU (High range flowmeter and air/oxygen
blender).
F&P MR850 ICU 0.21-1.0 20 L/min.
Mapleson-A circuit | Respiratory ward (High range flowmeter and air/oxygen
blender).
F&P MR850 or 950 ICU 0.21-1.0 Determined by ventilator.
with ES HDU (dependent on
Invasive and Non- device).
invasive ventilation

Interfaces

A range of interfaces can be used to deliver humidified air/oxygen to the patient (Table 5). This includes:
e Optiflow™ nasal cannulae.

e Face mask.

e Tracheostomy mask.

e Optiflow™ tracheostomy interface.

e T-piece connections. See Optiflow™ respiratory systems

All interfaces listed above are available through the Clinical Equipment Loans Service (CELS).
Additionally, some wards may hold/order their own stock.
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Table 5. Interfaces and compatible humidification circuits

Available for use with
F&P Airvo™ F&P F&P MR850 F&P MR850
H ™
2 Airvo ™ 2 High Flow Mapleson-A circuit
witrzng?éﬂit ngi?cili?w cireut (ICU use only)
(ICU use only)
Optiflow™ nasal Yes Yes Yes No
cannulae
Face mask Yes Yes Yes No
Tracheostomy mask Yes Yes Yes No
Optiflow™ Yes Yes Yes No
tracheostomy interface.
T-piece Yes Yes Yes Yes (with PEEP valve
attached and pressure
release valve)

OPT842 Small Nasal Cannula
OPT844 Medium Nasal Cannula
OPT846 Large Nasal Cannula

QOPT870 Direct Tracheostomy
Connector
(NB: Position blue hood
facing down)

RT013 Mask Adaptor
(Trache Mask/Shield)

Figure 9. Optiflow™ respiratory systems
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Optiflow™ nasal cannula Optiflow™ tracheostomy interface

Figure 10. Left Optiflow™ nasal cannula and right Optiflow™ tracheostomy interface

AIRVO™ Standard ward circuit
Airvo™ 2 humidifiers and interfaces are available through CELS.

AIRVO ™ 2 has an integrated oxygen mixer and flow generator (10-60 L/min), and an inbuilt oxygen
sensor. Although the AIRVO™ device is able to generate a wide variety of flow ranges, at RBWH it is
recommended that the standard flow rate setting on wards is 30L/min and that the device flows are
restricted to 30-40 L/min).

If flow parameters are altered on an Airvo device, these settings will be retained and must be reset before
the Airvo™ is used for another patient. Areas that utilise Airvo™ devices with unlocked flow range (i.e. 10-
60Lpm) are responsible for the sterilisation and resetting of Airvo settings for their high flow fleet (i.e.
Respiratory Ward, Emergency and Trauma Centre, Thoracic Medicine, PACU/Recovery). All other Airvo™
devices are returned to CELS for sterilisation procedures. During this process CELS staff will also check
and reset flow settings (set flow 30L/min, available flow range settings restricted to 30-40L/min) and
baseline temperature setting (37°C).

The Airvo™2 system provides three different temperature settings for the patient (31°C, 34°C or 37°C) to
maximise patient comfort and compliance. The settings available are dependent on the interface chosen.

Further information regarding the Airvo™ 2 device including technical information, production specification,
set-up and cleaning are available on the Fisher & Paykel Healthcare website at Fisher & Paykel Healthcare
- AIRVO™ 2 System
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F&P Airvo™ 2 High Flow Circuit and F&P MR850 Humidifier High Flow Circuit

In the ICU and respiratory ward, high flow oxygen therapy exceeding 30 L/min may be considered in
patients with marked respiratory failure to meet the high inspiratory flow demands of the patient. These
devices provide a nominal level of positive expiratory pressure, reduce work of breathing by reducing
inspiratory resistance and improve oxygen delivery.

F&P MR850 Humidifier with Mapleson-A Circuit

This circuit is used almost exclusively in the ICU setting, but may also be utilised on the respiratory ward.
The circuit is also used in patients with a tracheostomy, and allows the addition and maintenance of a set
level of positive end expiratory pressure (PEEP). Typically, these are used for patients who are slow to
wean from oxygen.

For further information, see the RBWH ICU Guidelines for Mapleson-A Circuits.
F&P MR850 or 950 with Mechanical Ventilation and Non-invasive Ventilation

Patients requiring mechanical ventilation and non-invasive ventilation (NIV) for long periods of time (e.g.
>2 hours) should have their inspired gases humidified due to the high flow rates and often high oxygen
levels utilised. NIV as an extended therapy is provided in the ICU, ETC, CCU and on the respiratory ward
only. Mechanical ventilation is only provided in the intensive care unit.

NOTE:

- Physiotherapists may use NIV as an adjunct therapy to conventional chest treatment. In these
circumstances the physiotherapist will use a physiotherapy department Bilevel Positive Airway
Pressure (BiPAP) machine and will be present throughout the course of NIV application. Due to the
short duration of the NIV application, humidification is often not used.

- Patients with pre-existing medical conditions (e.g. sleep apnoea or obesity hypoventilation
syndrome) may use NIV at home to support their nocturnal ventilation. When in hospital these
patients often bring their own NIV machine. This often incorporates an integrated humidifier
chamber. These patients are usually trained in the use of their machines and are able to
independently manage this equipment (or able to direct staff on how to assist them). Unless a
contraindication exists, patients are recommended to continue their NIV therapy during their hospital
stay.

- There are ports and connectors to entrain oxygen through a patient's own Continuous Positive
Airway Pressure (CPAP) or NIV machine.

Transport options for patients receiving humidification

Hot water bath/heated humidifiers like the Airvo™ do not have back-up battery power. Therefore, if
disconnected from an electrical supply, the in-built flow generator and heating elements do not function.
Patients cannot be transferred away from their bedspace using a heated humidification device.

Clinicians responsible for transporting or mobilising a patient must consider the flow rate being used for
humidification and the FiO, the patient is receiving and ensure an appropriate oxygen mask is supplied.
Patients SpO- level should be monitored to ensure the patient’s saturation targets are being maintained
when transitioned between devices. Options for matching flow/FiO; are provided in Table 6.
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When transferring patients, staff should also give consideration to:

- A patient’s positioning during transfer e.g. avoiding extended periods of time lying flat.

- Ensuring equipment is taken on the transfer to managed expected complications e.g. suction

equipment for a patient with a tracheostomy.

Table 6. Guide for transferring patients to an appropriate oxygen interface*

Device Flow rate in use FiO2in use Humidification Recommended
interface Oxygen
interface for
transport
Airvo™ 30 L/min <04 Humidified nasal Standard nasal
prongs. prongs.
MR850 or Face mask. Hudson mask.
950
Tracheostomy Swedish nose.
connection or
Tracheal mask.
Airvo™ >30L/min >0.4 Humidified nasal Venturi mask if
prongs. high flow
desirable.
MRS850 or Face mask.
950 Reb_reather
mask if not flow
dependent.

*General guide only. SpO2 should be monitored upon transitioning patient to an alternative device to
ensure maintenance of SpO..

Documentation of humidification in observation charts.

When completing observation charts, consideration should be given to adequate documentation of the
use of humidification, the flow rate and delivered oxygen percentage. An example for the Airvo 2™ is
outlined in below.
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Observation Chart

295
2 =
N 91-94
%_ 85-90
w
<84
. 3oL 30L
O2 Therapy (L/Mln) 43% 60%
O, Route AV2 | AV2

Risk of infection

In accordance with 000342: Standard Precautions oxygen delivery devices should be replaced if visible
contamination is present e.g. from secretions or after prolonged use (e.g. 7 days of continuous use).

Smoking and Oxygen therapy

Smoking is contraindicated with oxygen therapy due to the risk of ignition and burns. Smokers should be
assessed for the appropriateness of providing Nicotine Replacement Therapy.

Metro North Smoking Management
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