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Abbreviations 
All abbreviations that have been used in this report are listed here unless the abbreviation is well 
known, has been used only once, or has been used only in tables or appendices, in which case the 
abbreviation is defined in the figure legend or in the notes at the end of the table. 

BTS British Thoracic Society 

COPD chronic obstructive pulmonary disease 

FiO2 fraction of inspired oxygen 

ICU intensive care unit  

L/min litres per minute 

N, n number of patients 

PaCO2 partial pressure of carbon dioxide (in arterial blood)  

PaO2 partial pressure of oxygen (in arterial blood) 

SaO2 arterial oxygen saturation  

SpO2 arterial oxygen saturation measured by pulse oximetry  
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Glossary 
The glossary terms listed below were obtained and adapted from various sources, including:  

• Merriam-Webster: Medical Dictionary. Available from the MedlinePlus® website: 
https://medlineplus.gov/mplusdictionary.html. 

• Mosby’s Dictionary of Medicine, Nursing & Health Professionals. 10th edition (print). Elsevier, 2017. 
• Stedman’s Medical Dictionary for the Health Professions and Nursing. 7th edition (print). Wolters 

Kluwer Heath, Lippincott Williams & Wilkins, 2012. 

Acidosis – A pathologic state characterized by an increase in the concentration of hydrogen ions in 
the arterial blood, with pH below the normal range of 7.35 to 7.45; the condition may be caused by 
an accumulation of carbon dioxide or acidic products of metabolism (respiratory acidosis), or by a 
decrease in the concentration of alkaline compounds (metabolic acidosis). 

Audit –A formal/systematic process for setting and monitoring standards of clinical care; a detailed 
evaluation of medical records to assess quality of health care given. In the context of this review, a 
tool to measure whether or not oxygen therapy is being prescribed and administered in accordance 
with national guidelines and/or local policies.  

Dyspnea – Shortness of breath, a subjective difficulty or distress in breathing, usually associated 
with disease of the heart or lungs; occurs normally during intense physical exertion or at high 
altitude. 

FiO2 – The fraction of inspired oxygen in an inhaled gas; the proportion of oxygen in the air that is 
inspired. When breathing air, the FiO2 is approximately 20%. 

Hyperbaric – Pertaining to pressure of ambient gases exceeding 1 atmosphere (1 atmosphere is 
equal to 760 mmHg, or 101,325 kPa). 

Hyperbaric oxygen therapy – Treatment in which oxygen is provided in a sealed chamber at an 
ambient pressure greater than 1 atmosphere.  

Hypercapnia – Abnormally increased arterial carbon dioxide tension (PaCO2); also called 
hypercarbia. Patients with hypercapnia are said to have type 2 respiratory failure, even if the oxygen 
saturation is in the normal range.  

Hyperoxemia – Increased oxygen content of the blood; refers to increased partial pressure of 
oxygen in arterial blood (PaO2) to above the normal range. 

Hyperoxia – An increased amount of oxygen in tissues and organs; a greater oxygen tension than 
normal.  

Hypoxemia – An abnormal deficiency in the concentration of oxygen in arterial blood; refers to 
low oxygen tension or partial pressure of oxygen (PaO2) in the arterial blood. 

Hypoxia – Inadequate supply of oxygen to tissues or cells. 

Ischemia – A decreased supply of oxygenated blood to a body part; the condition is often marked 
by pain and organ dysfunction.  

Normobaric – A barometric pressure equivalent to pressure at sea level. 
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Normoxia – An ambient oxygen pressure of about 150 (plus or minus 10) Torr, or the partial 
pressure of oxygen in atmospheric air at sea level (1 Torr is equal to 1 mmHg; 1 atmosphere is equal 
to 760 Torr). 

Normoxemia – Normal blood levels of oxygen.  

Oxygen saturation – The amount of oxygen carried in the blood (that is, the average amount of 
oxygen bound to each hemoglobin molecule), expressed as a percentage of the maximal binding 
capacity. Normal saturation is 95 to 100%. 

Oxygen therapy – A medically supervised use/provision of pure oxygen, (also hydrogen peroxide, 
or ozone) in greater inspired concentration than the ambient/room air (that is, the fraction of 
inspired oxygen [FiO2] is greater than 21%), to treat a wide range of health problems.  

PaCO2 – The partial pressure of carbon dioxide in arterial blood, measured via an arterial blood 
sample; a normal range is 34-46 mmHg (4.6-6.1 kPa). 

PaO2 – The partial pressure of oxygen in arterial blood, measured via an arterial blood sample; a 
normal range is approximately 75-100 mmHg.  

Pulse oximetry – A non-invasive method that uses infrared technology to measure the oxygen 
saturation of capillary blood (SpO2), which provides a good estimate of the oxygen saturation of 
arterial blood(SaO2); 100% is the maximum reading possible.  

Respiratory acidosis – Acidosis that is caused by excessive retention of carbon dioxide due to a 
respiratory abnormality (such as obstructive lung disease) (also see acidosis).  

Respiratory failure – Loss of pulmonary function, either acute or chronic, that results in 
hypoxemia or hypercapnia (hypercarbia).  

SaO2 – The direct measurement of oxygen saturation of arterial blood, via an arterial blood sample; 
a normal range is approximately 95 to 100%. Pulse oximetry can provide a good estimate of SaO2. 

SpO2 – The non-invasive, indirect measurement of arterial oxygen saturation via pulse oximetry. 

Supraphysiological – Greater than normally present in the body.  

Type 1 respiratory failure – Partial pressure of oxygen (PaO2) less than 60 mmHg (or 8 kPa; 
equivalent to SaO2 of approximately 90%) with a normal or low partial pressure of carbon dioxide 
(PaCO2) level, due to hypoxemic hypoxia. 

Type 2 respiratory failure – Patients with hypercapnia are said to have type 2 respiratory failure, 
even if the oxygen saturation is in the normal range. 
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Scope and Objective 
This overview report is conducted by the Institute of Health Economics (IHE) Health Technology 
Assessment Unit under the Alberta Health Services and IHE Research Funding Agreement for the 
Respiratory Health Strategic Clinical Network (SCN), with the aim to provide background 
information for the upcoming Alberta Oxygen Summit scheduled on 22 November 2016. The 
review attempts to address the following questions: 

1) What oxygen administration issues have been studied in the past 10 years in the acute care 
setting? 

2) What does the evidence say about inappropriate/appropriate uses of oxygen in the acute 
care setting? 

3) What safety and/or quality issues have been identified in the literature about oxygen 
administration in the acute care setting?  

The objectives of the report are:  
• To provide a descriptive, high-level synthesis on the oxygen administration issues reported in 

the literature in the past 10 years in the acute care setting (Question 1). 
• To identify, select, and synthesize the scientific evidence on the appropriate use of oxygen 

therapy in the acute care setting (Question 2). 
• To summarize oxygen treatment interventions (pathologies and medical conditions, oxygen 

therapy systems, timing, targeted patients) reported in the literature as being used 
inappropriately in the acute care setting (Question 2). 

• To examine the scientific evidence on adverse effects, risks, and complications associated 
with the administration of oxygen therapy in the acute care setting (Question 3). 

• To summarize quality issues and safety measures associated with administration of oxygen 
therapy in the acute care setting (Question 3). 

The methodological approach to answering these questions was established a priori and included a 
synthesis review of the scientific research on oxygen therapy in acute settings published between 
2005 and June 2016.  

The appendices include the following information: 
• Appendix A: details of the literature search (data sources, dates searched, and search terms) 

and literature selection (inclusion and exclusion criteria) 
• Appendix B: list of excluded studies 
• Appendix C: synopsis of the characteristics of the included audit studies (including outcomes 

of interventions used to improve oxygen prescription rates) and criteria for appropriate use 
of oxygen 

• Appendix D: general information about oxygen therapy (oxygen delivery device 
characteristics, recommendations for emergency oxygen use, adverse effects of hyperoxia 
and hypoxia, sample clinical pathway, and sample oxygen therapy prescription form) 
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• Appendix E: list of clinical guidelines that address oxygen therapy in acute settings (type and 
scope) 

Background 
Definitions and Rationale for Oxygen Therapy 
Oxygen is one of the most common therapeutic interventions prescribed in acute healthcare settings 
worldwide (that is, emergency departments and hospital environments), across a range of specialties 
and conditions including cardiorespiratory disease, severe trauma, and during the perioperative 
period.1 Oxygen deficiency has been linked to preventable deaths, avoidable cardiac arrests, failed 
resuscitation after cardiac arrest, and unplanned intensive care unit (ICU) admission.1 Normal 
daytime arterial oxygen saturation (SaO2) is between 96 and 98% in young adults in the seated 
position at sea level (the lower limit falls slightly with age and is about 95% in adults aged 70 years 
and older), and the normal partial pressure of oxygen in arterial blood (PaO2) is 60 mmHg (or 8 
kPa). Hypoxemia occurs when PaO2 decreases to below the normal range, or SaO2 is less than 90% 
(in subjects breathing room air), or PaO2 and/or SaO2 are below the desirable range for specific 
clinical situations;2 exposure to severe hypoxemia could result in tissue and cellular hypoxia (that is, 
an inadequate supply of oxygen to tissues or cells), as well as organ dysfunction including impaired 
mental function, disability, inflammation, and death.1, 3-7 Acute hypoxia is considered to be 
dangerous when PaO2 is less than 45 mmHg and SaO2 is less than 80%, and consciousness is lost 
when PaO2 is less than 30 mmHg and SaO2 is less than 56%. In patients with an acute illness or 
preceding organ ischemia, the danger is likely to be present at higher oxygen levels. Many patients 
with acute and chronic conditions have oxygen saturation levels substantially below the normal 
range.2 Furthermore, patients with sustained SaO2 less than 90% have a decreased medium-term 
survival.8 

Oxygen therapy is the provision of oxygen in greater inspired concentration than the ambient/room 
air (that is, the fraction of inspired oxygen [FiO2] is greater than 21%). Administration of 
supplemental oxygen is considered a life-saving intervention and a first-line therapy in critically ill 
patients for the treatment of documented hypoxemia (see Appendix D, Table D.1).3-7  

Although using oxygen is safe in general, there is potential for serious harm if oxygen is not 
administered and handled properly. The traditional clinical approach to oxygen therapy has been to 
prioritize the avoidance of hypoxemia while being relatively tolerant of hyperoxemia (that is, 
increased PaO2 and or FiO2 to above the normal range).1, 8, 9 Indeed, observational data suggests that 
current practice tends to result in hyperoxemia; this may be a consequence of the widespread use of 
pulse oximetry that effectively detects hypoxemia but cannot differentiate between normoxemia and 
hyperoxemia.7 However, both hypoxia and hyperoxia (that is, an excess supply of oxygen to tissues 
or cells) could result in adverse effects and poor patient outcomes (see Appendix D, Table D.2). 
Prolonged hyperoxia resulting from the overuse of oxygen can cause damage to the lungs and have 
other detrimental systemic effects, especially for vulnerable patients such as those with chronic 
obstructive pulmonary disease (COPD). Hyperoxia is also common and possibly harmful in ICU 
patients.10 Most pathophysiological changes originate rapidly and are rather universal effects, but the 
effects of hyperoxia seem to be time- and dose-dependent.4  
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Two recent reviews, one systematic review3 published in 2014 and one quasi-systematic review11 
published in 2015 focusing on the effect of normobaric hyperoxia in critically ill patients,i concluded 
that hyperoxia was associated with poor hospital outcome and increased mortality in patients with 
ischemic stroke,3 traumatic injury,3 and those resuscitated from cardiac arrest.3, 11 However, the 
authors of these reviews noted a substantial heterogeneity of the included studies, lack of clinical 
definition for arterial hyperoxia, and weak study design with conclusions derived only from 
observational studies that hamper clear conclusion and causal inferences. Therefore, more research 
evidence is needed to provide optimal oxygen saturation targets to critical care physicians. The 
possibility that “too much” oxygen may be as harmful as “not enough” should lead to a pragmatic 
rethinking of the practice of oxygen administration. 

Oxygen Administration and Prescription 
Ensuring appropriate oxygen delivery is an important aspect of patient care.12 Although clinical 
practice guidelines recommend that oxygen should be prescribed like any other drug, oxygen is often 
administered excessively, discriminately, without any prescription, and in patients with perceived 
breathlessness.13-15 

In order to ensure safe and effective treatment, an oxygen prescription should cover the oxygen 
delivery method, oxygen saturation target and flow rate, duration and monitoring of treatment, and 
indications for both humidification and weaning of the oxygen therapy.16  

Oxygen delivery methods 
There are various methods for administering oxygen therapy with spontaneous ventilation (that is, in 
patients who can naturally breathe), categorized into either low- or high-flow oxygen delivery 
devices (see Appendix D, Table D.3). Oxygen therapy via positive-pressure, mechanical ventilation 
and hyperbaric chambers is out of the scope of this review. 

Low-flow oxygen delivery devices include low-flow nasal cannulae (a tube with two prongs, which 
are inserted into the nostrils), simple face masks (also called Hudson masks), and non-rebreather or 
partial rebreather masks (the former have one-way valves between mask and attached oxygen 
reservoir bag to prevent trapping of exhaled carbon dioxide). These devices provide negative 
pressure, low flow (flow rates that are lower than patients’ inspiratory demands), and poorly 
controlled amounts of oxygen. Low-flow face masks and nasal cannulae/prongs are effective in 
overcoming mild to moderate hypoxemia, as they provide modest increases in FiO2.

17 These 
conventional devices limit oxygen flow to no more than 15 L/min. As the inspiratory flow of 
patients with respiratory failure varies widely between 30 and 100 L/min or more,6 the difference 
between patient inspiratory flow and delivered flow is large; the FiO2 with these devices is therefore 
both inconstant and often lower than expected. Nasal cannulae, delivering oxygen via a 
nasopharyngeal route, allow for less oxygen consumption and a greater comfort than face masks, 
while still maintaining an arterial oxygen saturation measured by pulse oximetry (SpO2) at 95% or 
greater.17, 18 However, several drawbacks are associated with nasal devices, which may limit efficacy 
and tolerance of oxygen delivery.6 Usually, oxygen is not humidified at low flows, and thus 
complaints related to dry nose, dry throat, and nasal pain are common. Bubble humidifiers are often 
used for humidifying air delivered to spontaneously breathing patients, but, when absolute humidity 

i Note that the majority of the included studies in both reviews reported results from mechanically 
ventilated patients; this intervention, however, is out of the scope of the present review. 
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is low, patients still complain of discomfort. Insufficient heating and humidification leads to poor 
tolerance of oxygen therapy.  

High-flow oxygen delivery devices include Venturi masks (also called air-entrainment masks), high-
flow face masks, aerosol mask (with or without “tusks”), high-humidity tracheostomy collars/masks, 
face tents, and high-flow nasal cannulae. These devices provide an oxygen flow rate exceeding the 
patient’s inspiratory flow rate, and are able to deliver a more precise FiO2 than low-flow devices. 
The higher flow rates, however, can also dry the patient’s upper airway, causing discomfort that may 
result in lack of compliance and removal of the device, exposing the patient to unnecessary 
hypoxemia. Humidifiers are therefore also used in conjunction with high-flow oxygen devices, to 
enhance comfort and efficacy. 

High-flow nasal cannulae in particular are an alternative to conventional oxygen delivery systems for 
hypoxemic patients and patients with high oxygen requirements; the device became popular in 
emergency departments for treating infants with a moderate oxygen requirement and increased work 
of breathing.6, 19-21 With this device, the humidity, temperature, and FiO2 can be controlled with 
minimal effect from the patient’s respiratory effort or peak inspiratory flow rate, improving the 
patient’s oxygen saturation levels and well-being, and minimizing the adverse effects at the 
nasopharyngeal level.6, 19, 22, 23 This device also increases oxygen delivery and improves PaO2 in 
hypoxemic patients, potentially obviating the need for positive-pressure ventilation.22 

In a time series retrospective study published in 2011 in Australia, Schibler et al.24 reviewed the 
medical charts of infants less than 24 months of age admitted to a pediatric intensive care unit 
between 2005 and 2009 with various medical conditions (viral bronchiolitis, lung disease without 
peripheral airway obstruction, upper airway obstruction, neuromuscular conditions, and others). The 
authors showed that the high-flow nasal cannula/prong oxygen therapy changed ventilator practice 
in infants, and appeared to reduce the need for intubation in infants with viral bronchiolitis. 

In a systematic review published in 2015 that included 943 ICU patients (mainly with postoperative 
status, cancer, or pneumonia) from fifteen studies (five of which were randomized controlled trials), 
Sotello et al.22 showed that high-flow nasal cannulae were most useful in adult patients with 
hypoxemic respiratory failure who were difficult to oxygenate with face masks and/or low-flow 
nasal cannulae, and that these devices improved oxygen saturation levels in adults with hypoxemic 
respiratory failure.22 The authors concluded that potential candidates for this oxygen delivery 
method are patients with pneumonia, heart failure, or recent extubation, as well as postoperative 
patients at risk for atelectasis.22  

In a systematic review published in 2010 that reviewed clinical evidence (from eight abstract and 
poster presentation studies) pertaining to the use of high-flow nasal cannula therapy in adult patients 
in the critical care environment, Kernick and Magarey19 stated that, although the description and use 
of validated tools for the assessment of patient comfort and compliance was lacking in four of the 
included publications, the studies identified an improvement in patient comfort in relation with the 
use of high-flow nasal cannulae. By increasing comfort and therefore compliance with the oxygen 
therapy, a patient is more likely to have fewer interruptions to therapy caused by repositioning, and 
thus receives a greater therapeutic effect. In the same review, six of the studies indicated a reduction 
in complications with the use of high-flow nasal cannulae, by reducing the need for non-invasive 
and invasive ventilation and intubation.19  

Each method of delivering oxygen is recommended in specific circumstances25 and the choice of a 
specific oxygen delivery device should be based on the patient’s oxygen requirements in terms of 
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flow and desired oxygen concentration, as well as the type of device and its acceptance by the 
patient.26 For example, a high-flow nasal cannula may be preferred to a high-flow face mask, as it 
allows a patient to maintain activities such as eating and drinking more easily.27, 28  

Some important issues remain unresolved regarding high-flow nasal cannula therapy, such as the 
indication, criteria for timing the start, stop, and escalation of treatment,6 the effectiveness and 
potential impact of high-flow oxygen therapy in terms of morbidity and mortality, and the long-term 
outcomes of therapy.19, 23  

Oxygen saturation targets 
Uncontrolled oxygen therapy can have detrimental effects13, 15 and the dose required can frequently 
change.29 Furthermore, the thresholds where harm exceeds the perceived benefits are not exactly 
known and may vary between subgroups of patients.4 Therefore, oxygen administration needs to be 
titrated and monitored to achieve optimum oxygen saturation targets and respond to a particular 
patient’s needs.4, 29 These targets depend on whether the patient is at risk of developing type 2 
respiratory failure (hypercapnic respiratory failure). Such conditions include moderate to severe 
COPD, severe cystic fibrosis, bronchiectasis, chronic neuromuscular disorders, chest wall disorders, 
and morbid obesity. Patients treated with respiratory depressant drugs, such as opioids and 
benzodiazepines, are also at risk. For patients at risk of type 2 respiratory failure, the appropriate 
oxygen saturation target range is between 88 and 92%;13, 29, 30 for all other patients, the appropriate 
target range is between 94 and 98%.29 In certain emergency situations such as in patients with stroke 
and chest pain, oxygen therapy is only indicated if oxygen saturation levels fall below 94% (see 
Appendix D, Table D.1).29  

In a large retrospective case series study published in 2012, Smith et al.31 analyzed data from 37,593 
acute general medical admissions of naturally breathing patients 16 years of age or older in the 
United Kingdom. Whereas the average in-hospital mortality rate was 5.27% (range 4.80 to 6.27%), 
for patients with initial SpO2 values of 97%, 96%, and 95%, the mortality rate (95% confidence 
interval) was 3.65% (range 3.22 to 4.13%), 4.47% (range 3.99 to 5.00%), and 5.67% (range 5.03 to 
6.38%), respectively. Additional analyses of SpO2 values from 37,299 medical admissions of patients 
aged 18 years or older provided results that were distinctly different from those upon which the 
current guidelines2 based their definition of normality. Based on their findings, the authors 
concluded that guidelines should consider changing the oxygen saturation target range for actively 
treated patients not at risk of hypercapnic respiratory failure from between 94 and 98% to between 
96 and 98%. 

The oxygen saturation target values for infants with bronchiolitis vary between various publications. 
In a randomized controlled trial published in 2015 that included infants in the United Kingdom aged 
six weeks to 12 months with acute viral bronchiolitis, Cunningham et al.32 noted that the time it took 
for symptoms to resolve was the same whether the infants were treated to maintain a SpO2 target of 
90% or 94%. The authors concluded that maintaining an oxygen saturation target value of 90% or 
higher in infants with bronchiolitis is as safe and clinically effective as one of 94% or higher. 

Though oxygen saturation targets could be met and maintained by administrating the lowest level of 
oxygen appropriate for a given patient and close monitoring,13, 29 prescribing oxygen to a target range 
is safer than trying to prescribe a fixed dose of oxygen.33 The prescription should also include details 
about humidification and duration of therapy (an exemption to this rule is in an emergency situation, 
when prescription for oxygen is not required).29 If prescribed appropriately with an oxygen 
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saturation target range, oxygen therapy could potentially improve medical and surgical outcomes and 
patients’ well-being. Harmful effects depend on underlying conditions, duration, and degree of 
hyperoxic or hypoxic exposure.4 

Patient Preference 
A cross-sectional study28 published in Australia in 2009 aimed to describe both patient preferences 
and experiences regarding receiving low-flow oxygen therapy via a nasopharyngeal oxygen catheter, 
nasal cannulae/prongs, or face mask, and nurses’ perspectives of the factors that influence the 
administration of low-flow oxygen therapy. Patients identified three key factors that underpinned 
their compliance with oxygen therapy: device comfort, ability to maintain daily activities, and 
therapeutic effect. Nurses involved in the study indicated that therapeutic effect, issues associated 
with compliance, strategies to optimize compliance, familiarity with the oxygen therapy device, and 
triggers for changing devices were key to the effective management of oxygen therapy.  

Safety Issues, Adverse Effects, and Reported Risks 
Oxygen therapy has no specific contraindications but can cause harm if used inappropriately.  

Historically, poor practice regarding oxygen therapy (for example, inadequate assessment and poor 
follow-up) has triggered actions to improve the processes of prescription and provision of oxygen 
therapy, as well as the development of clinical practice guidelines and standards for initial assessment 
and patient management. In the United Kingdom, the National Patient Safety Agency’s Reporting 
and Learning System was established to provide a national database of reported incidents relating to 
risks and harms for patients on oxygen therapy.34 The database included 281 serious incidences 
related to the inappropriate administration and management of oxygen between 2004 and 2009. Of 
these, 75 were associated with prescribing issues, nine may have directly caused a patient’s death due 
to inadequate monitoring and management of acutely ill patients that resulted in hypercapnia, 
respiratory acidosis, or hypoxia, and 35 may have contributed to death. The National Patient Safety 
Agency concluded that the deaths may have been prevented with better oxygen prescribing 
practice.35 Out of 267 reports from acute hospitals, 54 stated that oxygen was not administered 
appropriately; the most prevalent incidents included medical compressed air being given instead of 
oxygen, oxygen being administered with an incorrect flow rate, oxygen therapy being disconnected 
during intra-hospital transport (non-ICU patients transported by non-clinical personnel), and oxygen 
therapy not being initiated although clinically indicated.35, 36 In 2013, following several National 
Patient Safety Agency safety incidents reported in 2009, failure to act upon low oxygen saturation 
levels was designated as a National Health Service “never event”.29 

Commonly reported safety concerns in various publications include the following:33, 34 , 35-38 
• Prescribing: underuse and overuse of oxygen, failure to prescribe oxygen, wrongly 

prescribed oxygen, reluctance to administer oxygen particularly in hypoxemic patients, failure 
to maintain an oxygen saturation target, use of an unsuitable oxygen delivery device, 
prescription of an inadequate initial flow rate 

• Monitoring: patients not monitored, abnormal oxygen saturation levels not acted upon 
• Administration: confusion of oxygen with medical compressed air or other gas, 

administration of incorrect flow rates/levels, inadvertent disconnection of oxygen supply, 
oxygen therapy not initiated although clinically indicated, administration of oxygen without 
prescription or other written order, failure to humidify according to guidelines 
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• Equipment: empty oxygen cylinders (cylinders either found empty when required in the 
event of an emergency, or ran empty unnoticed during use in transfer situations), faulty 
equipment (such as tubing, connectors, and valves), missing equipment (such as tubing and 
masks not replaced after use), lack of equipment (oxygen ports, cylinders, and oxygen 
saturation monitors or analyzers), user errors (such as misconnections) 

• Other risks: unsafe transfer of patients on oxygen, lack of trained staff, staff unfamiliar with 
high-flow oxygen and how to use it, risk of fire/combustion/explosion, patient not 
compliant with oxygen therapy because of discomfort, lack of safe ordering and distribution 
of oxygen cylinders 

The National Patient Safety Agency’s rapid response report published in 2009 on the safe use of 
oxygen in hospitals recommended that hospitals minimize the use of oxygen cylinders, check 
processes for using cylinders in transfer and emergency situations, make pulse oximeters available on 
wards, remove or cover medical air flow meters when not in regular use, ensure that bedside air 
outlets (which could be mistaken for an oxygen outlet in an emergency) are clearly labelled, and 
provide training for relevant staff.33, 34, 36 For individual clinicians, the rapid response report36 also 
recommended the following: 

• Ask themselves if the patient needs oxygen (as, despite established practice, present research 
evidence does not support the routine use of oxygen for non-hypoxemic patients with 
stroke, myocardial infarction, or breathlessness).  

• Prescribe oxygen according to an oxygen saturation target range of 94 to 98% for most 
acutely ill patients, but adjust to 88 to 92% for those at risk of hypercapnic respiratory failure 
(such as patients with COPD). 

• Select the appropriate device: nasal cannulae (which deliver medium-dose oxygen) for most 
patients; reservoir non-rebreather masks (which provide high-dose oxygen) for critically ill 
patients; or Venturi masks delivering 28% oxygen for high-risk patients with COPD and 
others needing low-dose oxygen. 

• Record oxygen saturation target, pulse oximetry results, method of delivery, and oxygen dose 
on bedside observation chart. 

• Check blood gases in all critically ill patients and in cases of suspected respiratory acidosis 
and hypercapnia (as pulse oximetry provides no information on acidity levels or PaCO2). 

• Monitor results and use established “track and trigger” systems, such as modified early 
warning scores to identify and rescue deteriorating patients. 

• Be aware of the colour coding of flow meters, and remove flow meters from the wall sockets 
when not in use. 

• In emergency cases, give oxygen immediately and record later.  

The National Patient Safety Agency report also recommended that hospitals carry out a baseline 
audit to ensure that all oxygen cylinders are fit for purpose, and introduce measures to ensure that 
equipment is checked on a regular basis with oxygen supply assured.34 It was stressed that oxygen 
saturation levels are an integral part of a patient’s assessment, and that oxygen saturation monitors 
have to be kept on the ward. 
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While technical faults and defective equipment account for only a small fraction of critical incidents, 
they could be associated with serious morbidity and mortality.38 There is always an extremely small 
risk of an ignition when handling and operating high-pressure oxygen cylinders. The suggested best 
practices when setting up and administrating medical gases include: setting up the cylinder for 
patient use before placing it close to the patient, placing the cylinder in an appropriately designated 
holder, not placing the cylinder on the bed next to the patient if at all possible, using extra care when 
there is no option but to place the cylinder on the bed, and training and making all those involved 
aware of the potential risks of handling and using medical cylinders.39  

Brown et al.40 reported a series of four cases encountered by the authors during routine radiology 
reporting sessions in the acute/emergency setting, where the projection of oxygen reservoir bags 
onto chest radiographs has caused artifactual projections and diagnostic difficulty by simulating 
thoracic pathology. Artifacts on chest radiographs are potential causes of misdiagnosis and 
subsequent inappropriate treatment. By highlighting the patterns created by the projection of oxygen 
reservoir bags, emergency physicians, radiologists, and reporting radiographers will be aware of the 
potential problems. In an ideal world, overlying medical equipment would be removed or 
repositioned to avoid their projection onto radiographs; however, this is not recommended when 
patients are extremely unwell and when even transient interruption to oxygen supply may have 
adverse effects.  

Audit Studies 
An audit study aims to measure the gap between what ideally should be done in practice and what 
actually is done in reality; it identifies areas of good practice and highlights those areas of concern 
that are in need of further improvement.37 Pre-determined standards or audit criteria can be used as 
targets with trigger actions to improve performance.5 These standards/criteria are essential 
implementation tools for monitoring the uptake and impact of both local policies and national 
guidelines.  

A review of audit studies carried out in countries with developed market economies and published 
in the last 10 years was conducted to answer the project questions on appropriate/inappropriate use 
of oxygen therapy. The studies were included if they met the following criteria: 

• Study design: Any type of study with design and methods described (comparative study 
design, randomized or non-randomized controlled trial, cohort or case-control designs, 
cross-sectional, time series, or before-and-after designs) 

• Population: Patients of any age (excluding neonatal) treated with oxygen at concentrations 
greater than that in the ambient air 

• Condition: Any condition (excluding healthy volunteers) 
• Intervention: Audit topic – normobaric oxygen therapy (excluding hyperbaric chambers, 

mechanical ventilation, and positive pressure ventilation); procedures and practices 
implemented for improvement of oxygen therapy (prescription, administration, and 
monitoring)  

• Comparator: Standard or conventional therapy, usual care, placebo, no therapy, oxygen 
therapy pre- and post-intervention 
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• Outcome: Clinical and patient related short-and long-term outcomes, compliance with audit 
criteria, the effect of care as a result of the intervention(s), proposed interventions to 
improve oxygen therapy, interventions targeting healthcare professionals 

• Setting: Hospital, inpatient, critical care, medicine, surgical, post-surgical or recovery room, 
hospital emergency department, ICU 

• Language: Limited to English 

Characteristics and Results of Included Studies 
A comprehensive literature search of electronic databases for articles published between January 
2005 and June 2016 identified 4,221 references. Hand-searches of the reference lists of relevant 
articles identified 50 additional references. After screening titles and abstracts, the full texts of 103 
potentially relevant articles were retrieved and evaluated for eligibility in the review. One reviewer 
conducted the screening and selection of studies for inclusion, based on predetermined inclusion 
and exclusion criteria. Appendix A provides a detailed description of the literature search and 
selection procedure, and Appendix B lists the excluded studies, study types, and reasons for 
exclusion. Relevant information contained in some of the excluded papers was included in the 
background and discussion sections of this review. 

A total of 24 audit studies were included in the qualitative synthesis (see Appendix A, Figure A.1 and 
Appendix C, Table C.1). The majority of the included studies (17 studies) were published between 
2011 and June 2016, showing an increased interest in the review of oxygen therapy interventions 
delivered in acute settings in recent years. Five studies were published in 2013,9, 41-44 four each in 
20118, 12, 45, 46 and 2014,13, 30, 35, 47 three in 2006,48-50 two each in 200951, 52 and 2015,29, 53 and one each in 
2007,5 2010,54 2012,55 and 2016 (before June)56 (see Figure 1). Half of the included studies were 
conducted in the United Kingdom,5, 29, 35, 41, 43-46, 49-51, 56 five in Australia,12, 13, 47, 52, 55 three in New 
Zealand,30, 48, 54 two in Australia and New Zealand,9, 53 and one each in Ireland42 and Malta8 (see 
Figure 2). 

FIGURE 1: Number of included studies by year of publication 
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FIGURE 2: Distribution of included studies by country 

 

Eighteen of the studies had a prospective design,5, 8, 9, 12, 13, 29, 30, 35, 41, 43-46, 49, 51, 53, 54, 56, five had a 
retrospective design,47, 48, 50, 52, 55 and one had a mixed retrospective and prospective design.42 Twelve 
studies had a before-and-after design, which involved a pre-intervention phase, an intervention 
phase (that aimed to improve oxygen prescription rates), and a post-intervention study review 
phase.5, 13, 29, 35, 41-44, 46, 49, 51, 54 Two studies from the United Kingdom compared results of annual audits, 
one from audits conducted between 2008 and 2015 in a large sample of hospitals,56 and one from 
audits conducted between 2008 and 2013 in one hospital.45 Ten studies  involved a single phase of 
investigation aiming to review and set up actions for further improvement of oxygen administration 
practice.8, 9, 12, 30, 47, 48, 50, 52, 53, 55 Four studies were one-day point prevalence (cross-sectional) 
prospective audit studies.9, 12, 53, 56 

Five multicentre studies collected data and reviewed practices from more than one hospital. Two of 
these reviewed practices from 40 or more ICUs in Australia and New Zealand,9, 53 one focused on 
five emergency departments (four public and one private) in Australia,55 one included results from a 
review of two metropolitan hospitals in Australia,47 and one analyzed results from 180 hospitals and 
2,473 medical and surgical wards across the United Kingdom.56 

The included studies were conducted in various acute hospital settings, including: emergency 
departments,8, 41, 46, 47, 51, 55, 57 acute care,12, 35, 46, 52 an acute medical unit,42 ICUs,9, 53 coronary 
care/cardiology units,30, 41, 45 a heart assessment centre,41 medical admissions units,29, 42 medical 
assessment units,41, 45 medical wards,8, 30, 48, 49, 56 a medical high-dependency unit,45 general medicine,30, 

45, 47 respiratory wards,5, 29, 30, 35, 43, 45, 47, 49 a renal ward,30 surgery wards,29, 30, 46, 49, 56 a surgical high 
dependency unit,45 a thoracic surgery ward,29 a trauma admissions unit,29 orthopedics,49 an older 
person admission unit,29 elderly care,45 a pediatric unit,50 and non-acute specialties care.46 In one 
study, all areas of one hospital were included except the neonatal unit, pediatric ward, psychiatric 
ward, emergency department, and ICU.54 In two studies, the hospital setting was not reported.13, 44 

0

2

4

6

8

10

12

N
um

be
r o

f s
tu

di
es

 

Country 

Oxygen therapy in acute care settings  10 



 

One study was conducted in a rural hospital,13 while six studies took place in a teaching hospital.12, 42, 

43, 46, 49, 51 

The patients in the included studies received normobaric oxygen therapy for hypoxemia associated 
with various illnesses/conditions, including: medical conditions,12, 13, 29 respiratory conditions,9, 48 
acute exacerbation of COPD,5, 8, 42, 47, 49, 55 bronchiolitis,50 asthma,5, 8, 49, 50 pneumonia,49, 50, 5, 8 pulmonary 
embolism,8, 49 viral-induced wheeze,50 shortness of breath,8 pleural effusion,8 pulmonary fibrosis,8 
chest conditions,49 postoperative/surgical for coronary bypass, cardiac valve, cardiothoracic, vascular 
conditions,52, 12, 13, 49, cardiovascular conditions,5, 9, 48 cardiac/congestive heart failure,8, 49 ischemic heart 
disease,49 chest pain of acute onset/acute coronary syndrome,8, 41 arrhythmia,8 neurological 
conditions,9, 48 cerebrovascular/transient ischemic attack,8 deterioration in general condition or 
confusion,8 loss of consciousness,8 trauma and orthopedic emergency conditions,9, 44, 53 
gastrointestinal conditions,9 renal and genitourinary conditions,9 malignancy,8, 49 sepsis,9, 53 and other.5, 

9, 48-50 The condition was not reported in eight studies.30, 35, 43, 45, 46, 51, 54, 56 

Only eleven of the included studies provided details on the devices used to provide low- and/or 
high-flow oxygen therapy, namely: nasal cannulae/prongs5, 9, 12, 13, 30, 42, 49, 50, 52, 53, 55 face masks,5, 9, 12, 42, 49, 

50, 52, 55 Venturi masks,5, 9, 13, 49, 55 Hudson masks,13, 30 non-rebreather masks,5, 13 sealed face masks,12 head 
boxes,50 nasopharyngeal oxygen catheters,52 oxygen wafting,50 and tracheostomy.12 Concentrations 
and dosages of oxygen administered were reported only in three studies,30, 42, 48 while other details 
such as the duration of oxygen therapy, monitoring, and weaning as well as long-term outcomes or 
comparisons of various delivery devices were not reported in any of the studies. 

The number of adult patients receiving oxygen therapy in the included studies ranged between 50 (a 
study conducted in Ireland on patients with acute exacerbation of COPD42) and 7,741 (a 2015 
national annual audit study in the United Kingdom on medical and surgical patients56). In ten studies 
that involved pre- and post-interventions (not including the two large national audit studies 
conducted in the United Kingdom45, 56), the total number of patients reviewed was 1,275 in the pre-
intervention phase, and 1,324 in the post-intervention phase.5, 13, 29, 41-44, 49, 51, 54 

Fifteen studies included adults, aged 16 years and older (range 16 to 95 years),8, 9, 12, 13, 41-45, 47, 49, 52, 53, 55, 

56 and one study focused on infants and children, aged two weeks to 14 years (mean 14 months).50 
Eight studies did not report the age of the population included.5, 29, 30, 35, 46, 48, 51, 54 

Eight studies (published in the United Kingdom,35, 43, 45, 56 Australia,12, 13 New Zealand,30 and Malta8) 
referenced and used standards set by the 2008 British Thoracic Society (BTS) emergency oxygen 
guidelines to evaluate the appropriateness of oxygen therapy procedures in hospitalized medical and 
surgical patients, and/or to monitor the uptake and impact of the interventions implemented for 
improvement of clinical performance. 

The United Kingdom has a tradition of organizing emergency oxygen national audits. The results 
from audit studies conducted annually from 2008 to 2015 in the United Kingdom showed that 
oxygen prescribing has improved slowly but steadily since the publication of the BTS emergency 
oxygen guidelines in October 2008 (see Appendix C, Table C.2).45, 56 The number of patients audited 
has grown year by year, with the 2015 audit including more than half of the patients hospitalized in 
the United Kingdom, of whom 14% were on oxygen therapy on the day of the study. Four desired 
standards, each with a target of 100%, were identified in the BTS guidelines as follows: 

• Oxygen should be prescribed on a designated drug chart or oxygen order, except in an 
emergency for a critically ill patient, when its use should be documented after administration.  
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• The prescription should include an oxygen saturation target range of 94 to 98% for most 
acutely ill patients, or 88 to 92% for those at risk of hypercapnic respiratory failure.  

• Oxygen saturation should be documented on the patient’s observation chart at each 
observation round.  

• Oxygen should be signed for on the patient’s drug chart at each drug round. 

A summary of the criteria and performance indicators used by the included studies for review of 
appropriate use of oxygen therapy (that is, oxygen prescription, assessment, monitoring, titration, 
and cessation) is available in Appendix C, Table C.3.  

Appropriateness and Safety Concerns Reported in Included Studies 
A summary of the interventions implemented in the twelve included studies that had before-and-
after designs is presented in Table 1, together with the interventions’ overall reported effect. The 
aim of these interventions was to increase the appropriateness of oxygen therapy. At follow-up, the 
vast majority of the studies reported a change towards improvement in the medical and surgical 
clinical practice. In terms of the percentage of appropriate oxygen prescription (see Appendix C, 
Table C.3), the majority of the studies that reviewed this indicator reported improved rates of 
prescription, as shown in Figure 3.  

TABLE 1: Interventions implemented in included before-and-after studies for the 
improvement of oxygen prescription, and their effects 

Study primary 
author Intervention(s) for improvement of oxygen prescription Effect 

Akbar & 
Campbell49 

Development and distribution of local guidelines via verbal and written 
channels, notice boards 

Modest, no 
improvement of 
behaviour, 
improvement of 
monitoring 

Medford et 
al.51 

Educational sessions, facilitated reminder strategy, email notification, 
verbal contact 

Change, improvement  

Wijesighe et 
al.54 

Development of a new chart with specific oxygen prescription section, 
educational sessions 

Change, improvement 
of some criteria 

Nickless & 
Fallon46 

New policy for prescribing, administrating, and monitoring oxygen 
therapy, educational sessions, information delivered in electronic 
format, newsletter, email notifications, message alerts, posters 

Change, improvement 

Dolan et al.43* Educational poster Change, marginal 

Lagan et al.41* Development of local guidance flow chart, educational sessions Change, improvement 

McCarthy et 
al.42 

Care bundle, educational sessions Change, improvement 

Young & 
Kostalas44 

New oxygen prescription chart, educational sessions, tutorial on 
appropriate oxygen prescribing 

Change; improvement 
at 3 months but lack of 
sustainability at 12 
months 

Gunathilake et 
al.13 

New local hospital oxygen policy, development of a specific oxygen 
prescription chart, educational sessions 

Change, improvement 

Oxygen therapy in acute care settings  12 



 

Rudge et al.35 Educational program, PowerPoint presentations, posters, email 
campaign, new oxygen prescription designed as a sticker, oxygen alert 
stickers, email notification and dissemination 

Change, improvement 

Gatter et al.29 Educational sessions, audit newsletter, safety briefing, meetings, 
posters, oxygen hangers, patient safety systems-clinical risk register, 
incident reporting system 

Change, improvement 

Hickey5 Educational sessions Change, improvement 

*Study included three rounds of audit.  

FIGURE 3: Percentage of appropriate oxygen prescription in included before-and-after 
studies 

 
Note: studies are ordered by year of publication. 
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• Amongst patients with a valid prescription, the proportion with a prescribed oxygen 
saturation target range has improved slowly, but was barely above 50% by 2015, with only 
about half of those having oxygen signed for on drug rounds. 

• Monitoring oxygen by pulse oximetry was the only audited item to reach 100%, a goal that 
was achieved by 2011 and maintained since then. However, observation rounds showed that 
31% of patients in 2015 were outside of their oxygen saturation target range (9.5% below 
range and 21.5% above range). 

• There was some evidence that clinical staff may not always respond appropriately to patients 
with high or low oxygen saturation levels.  

While the national annual audits demonstrate a gradual improvement in most aspects of the 
organization and delivery of oxygen therapy in the United Kingdom, the pace of change in oxygen 
administration practice needs to increase. The new national improvement objectives to be achieved 
by the time of local re-audit in 2017/18 include: 90% of patients using oxygen to have oxygen 
signed for at the most recent drug round, 95% of patients using oxygen to have a valid prescription 
with an oxygen saturation target range, and 100% of nursing and medical staff to be trained in the 
safe use of oxygen according to local trust/health board oxygen policy.56 

The main appropriateness and safety concerns related to oxygen therapy as reported in the other 
audit studies included the following: 

• There was significant variation in the administration of oxygen therapy, and oxygen was 
given without any prescription in the majority of the included studies. Failure to have a 
documented oxygen therapy prescription resulted in inappropriate administration of oxygen 
and prolongation of therapy that was no longer required.9, 47, 49 Even in those few patients 
where proper prescriptions and documented instructions on oxygen therapy were given, 
these instructions were not always followed by the hospital ward staff with respect to 
recommended guidelines.8, 9, 55 One study reported a lack of understanding about good 
prescribing practice by healthcare professionals.35  

• One Australian study52 on patients treated with oxygen after cardiac surgery in the ICU 
showed that the ICU environment did not protect patients from suboptimal oxygen delivery. 
The authors highlighted the need for strategies to prompt early initiation of interventions 
aimed at optimizing blood oxygen levels in cardiac surgical patients in the ICU. 

• In one study on patients receiving oxygen therapy in an ICU setting in Australia or New 
Zealand, some patients experienced supraphysiological arterial oxygenation.9 

• In studies conducted in the United Kingdom, Australia, and New Zealand, patients with 
COPD, neuromuscular disease, or thoracic wall disease35 were reported to be at risk of 
developing hypercapnic respiratory failure,13, 35, 48 damage to the alveolar membrane,35 or 
respiratory system toxicity such as tracheobronchitis, absorption atelectasis, 
bronchopulmonary dysplasia, or acute/chronic parenchymal lung injury48 when they received 
oxygen therapy and had oxygen saturation levels above the recommended oxygen saturation 
target range (SpO2 of 88 to 92%).13 Patients with COPD also showed a maladaptive 
physiological response.48  
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• One study conducted in the United Kingdom that included patients with exacerbation of 
COPD found indicators of inappropriate use of oxygen in some of the treated patients, 
including the following:51 

o Some of the patients with an unknown PaCO2, a SpO2 less than 92%, or 
documented type 2 respiratory failure received uncontrolled oxygen concentrations 
delivered via a nasal prongs/cannula rather than a Venturi mask. 

o A low-flow FiO2 (that is, less than 35%) was used for the initial management of type 
1 respiratory failure.  

o Oxygen was administered for the relief of dyspnea in the absence of hypoxemia. 
• Inaccurate flow meter settings, inappropriate face masks, oxygen flow meters being turned 

off, and a lack of pulse oximetry recordings were reported in one study conducted in the 
United Kingdom in 2007.5  

• In one study conducted in the United Kingdom, the number of different face masks, 
available from different manufacturers and all stipulating different flow rates, was found to 
be confusing for medical and nursing stuff.5 

• In one study, the in-hospital mortality of patients receiving oxygen therapy was three times 
that of those not receiving oxygen (15.8% versus 5.3%, p<0.0056), suggesting that oxygen 
therapy identifies individuals with severe conditions and increased mortality risk (that require 
careful attention).12 

• Potential non-medical adverse effects such as fire hazards and other hazards associated with 
high-pressure oxygen cylinders, oxygen concentrators, and oxygen delivery devices are more 
prevalent with long-term oxygen therapy.48  

• Interruptions to or a failure to maintain adequate device fit is of concern because of the 
increased likelihood of the patient suffering an episode of hypoxemia.12 

Recommendations and Implemented Actions in Included Studies 
To reduce the risks to patients in relation to oxygen therapy, the included studies implemented 
and/or recommended a number of local actions, including process changes (in terms of 
prescription, administration, monitoring, and review), providing staff with essential information, and 
providing staff with the necessary training/education. 

Processes 
• There is a need to change the culture in hospitals to reflect that oxygen is a medicine and it 

should be prescribed, administered, and monitored in the same way as any other drug.46 
• Oxygen should be recommended only if there is a clear indication.37  
• The introduction of a specific section on a drug chart for prescribing oxygen, or an oxygen-

specific prescription chart, or a pediatric oxygen prescription sheet could improve 
documentation of the delivery device, flow rate, oxygen saturation target, and prescription rates 
of oxygen.5, 9, 13, 35, 48, 50, 51 However, there were a few studies showing ineffective outcome results 
of using oxygen-specific prescription charts.51, 54 Revisions and removal of unnecessary content 
from the current drug chart, along with an adjustment to the layout to improve continuity with 
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regular prescription boxes, could allow staff to quickly prescribe and document adequate 
monitoring of oxygen therapy.29, 35, 48  

• Medical review and monitoring is needed in patients who require a change in administration of 
oxygen; any updated information then needs to be added to the oxygen drug chart.34, 50  

• Development of local clinical guidelines, protocols, and care pathways may improve oxygen 
prescription rates.13, 50 The guidelines and any new documentation need to better reflect the 
necessity of treating oxygen as a prescribed drug while providing for rapid administration in 
emergency and potential life-threatening situations.50 In one study, however, the introduction of 
local guidelines showed little impact.49  

• To optimize the safe and effective administration of oxygen, there is a need for having processes 
in place for assessing the oxygen treatment provided,9 reviewing the progress of implemented 
interventions,44 incorporating oxygen saturation levels into “track and trigger systems”54 and 
implementing electronic prescribing forms that could alert the staff if a patient is not achieving 
their appropriate saturations,29 and developing/implementing strategies to detect patients at risk 
of hypoxemia.12 Use of monitoring forms, frequent surveys of practice with feedback of results 
to individual sites,9 and audit studies at established intervals are important actions to achieve 
compliance of oxygen use with the guidelines.43, 45 In the United Kingdom, the annual national 
audit has demonstrated a slow but steady improvement in oxygen use in hospitals across four 
key standards (that is, an increase in the number of valid prescriptions, signatures for oxygen at 
drug rounds, documentation of oxygen saturations, and the number of patients with a 
documented target saturation range).35 In ICUs, although patients receive high-level monitoring, 
patients still need a current prescription for oxygen therapy in order to ensure high-quality care.9 

• A multidisciplinary process that involves a dedicated quality improvement team including 
clinicians, nurses, pharmacists, engineers, and support staff is desirable to maintain changes and 
drive improvement of oxygen prescribing and administration over time.5, 13, 34, 44, 46  

Staff information 
• The use of various media and channels to communicate and distribute essential information 

about oxygen therapy, such as local guidelines on the desired oxygen saturation target range is 
necessary. This could include displaying/publishing information in areas of high clinical traffic 
with links to further sources of information (including local intranets, hospital ward notice 
boards, staff newsletters/bulletins, posters, charters, pathways, and staff introduction packages 
and teaching materials), or distributing to medical personnel verbally, individually, or in groups.34, 

35, 41, 44, 49, 51, 54  
• The provision of constructive feedback to staff to emphasize the positive aspects of current 

practice and the importance of documenting oxygen is important.34 
• Safety briefings and oxygen hangers (laminated hangers attached to the oxygen points coming 

out of the walls, to act as visual reminders) were found to be successful in an United Kingdom 
audit study,29 while, in another study conducted in the United Kingdom, oxygen “alert” stickers 
added to medical charts did not improve acute oxygen prescriptions and were not felt to be 
useful.35 In one study on improving oxygen use and implementation of the prescription orders 
for oxygen, written and verbal recommendations and information had no effect on prescription 
behaviour and initial measurement of blood gases, but they did show modest effects on patient 
re-evaluation practice, with more pronounced behaviour change among nurses than doctors.49 In 
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another study, online and hard copy distribution of an educational poster was marginally 
effective in improving the standard of oxygen prescribing in a respiratory ward.43 

• A nurse-mediated reminder strategy for junior medical staff was found to be effective at 
achieving and sustaining improvements in oxygen prescribing behaviour.51, 54  

Staff education 
• All staff (nursing, medical, allied health professional, clinical engineering, and estate staff) should 

receive targeted educational lectures and training on local hospital guidelines and on prescribing, 
administrating, handling, and managing oxygen and oxygen equipment.5, 34, 41 

• The majority of the included studies emphasized the positive role of education initiatives, with 
the following findings/conclusions: 
o Training for doctors, nurses, and other users of oxygen is key.56 
o Staff education as a single intervention may improve oxygen prescription rates.13 
o Interventions including regular education sessions,30 short-term education via lectures and 

in-service instruction for junior doctors and nurses,30, 48, 5 and continuing educational 
interventions to raise awareness of the high-risk status of patients receiving oxygen therapy12 
were reported to be effective in attempts to improve oxygen administration. 

o Targeted educational lectures and introduction of local hospital guidelines allowed 
improvements in the management of patients presenting with chest pain of acute onset in a 
United Kingdom hospital, showing a decrease in the number of patients being given oxygen 
therapy inappropriately, and an increase in the amount of patients being appropriately 
assessed for oxygen therapy. A modest improvement in the prescription and documentation 
of oxygen therapy was also observed.41  

o An educational intervention for medical admissions unit nursing staff, in addition to the 
implementation of a nurse-mediated reminder strategy, improved oxygen prescription and 
determined a reduction in inappropriate oxygen prescribing.51 

o In one study, the education of junior doctors and nursing staff as well as the addition of an 
oxygen prescription section on hospital drug charts significantly improved the prescription 
of oxygen at the 3- and 12-month follow-up audits.44  

• Some of the included studies concluded that the education of staff was not useful, with the 
following findings/conclusions: 
o Educational activities in isolation do not improve prescribing practice.35 
o Short-term education was not sufficient to significantly change the prescribing practice of 

doctors/physicians.5 
o The oxygen-prescribing behaviour of junior doctors remains poor.51 
o Traditional strategies such as junior doctor education have proven ineffective.51 

• Added workload, lack of permanent leadership, and paucity of feedback to hospital ward staff 
may be the main hindrances to the sustainability of interventions that target oxygen treatment.44 
In one study, adherence to oxygen prescription fell at the 1-year follow-up, suggesting the 
intervention was difficult to sustain. This may be attributed to the rotation of junior doctors 
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from the study, together with a fall in compliance from nursing and pharmacy staff once the 
initial rounds of the study were completed.44  

• Medical educators should strive both to integrate patient safety as part of the core curriculum 
and to empower their students to be a driving force for performance improvement throughout 
health care.43  

• Education by senior doctors and nursing staff needs to occur in the clinical environment at key 
times during the day, such as during hand over.35  

• In one study, the use of senior staff was expected to improve the credibility of a quality 
improvement program.35 

• Involvement of undergraduate students in quality improvement work and data collection should 
be encouraged, as this can result in improved clinical practice.43 

• “Oxygen champions” can improve oxygen prescription; they aim to ensure widespread and 
accurate take-up of the guidelines by facilitating training and the dissemination of educational 
guideline materials. In the United Kingdom, a national database of oxygen champions is kept by 
the BTS to allow for easy contact with local champions of the National Health Service trusts.51  

• Changing established behaviours is difficult and a new policy that requires such needs a longer 
time frame to be fully implemented.13 Factors that may contribute to the increased sustainability 
of interventions after their implementation include: monitoring progress by reporting results, 
which are emailed to staff or posted in the hospital wards to help staff quickly see the effects of 
change; appointing a clinical lead to help standardize teaching and ensure continuity of 
education; obtaining opinions and experiences from staff about the intervention and perceived 
change; and improving communication and input from hospital ward staff.44  

Current Clinical Practice Guidelines 
Clinical practice guidelines can directly influence an improvement in patient care, and the local 
development of policies and guidelines can improve the practice of oxygen delivery in a particular 
setting.37 To be included in our review, guidelines must have met the Institute of Medicine’s 
definition of a clinical practice guideline,58 contained the words “guideline” or “recommendation” in 
its title or introduction, or contained evidence-based recommendations on treating patients in acute 
settings with oxygen therapy in the form of advice or instructions, developed by a multidisciplinary 
panel of experts or at least two authors (see Appendix A). For our review, we confined our literature 
searches to publications from the United States, the United Kingdom, Australia, New Zealand, and 
Europe; based on the recommendations of the requester, we removed from review any guidelines 
published in Canada. The grey literature search identified 24 clinical practice guidelines that included 
recommendations for oxygen therapy in acute care settings and various medical and surgical 
conditions. A synopsis of these guidelines can be found in Appendix E, Table E.1.  

Novel Clinical Strategies and Future Directions 
Clinical teaching and current ICU practice generally emphasizes that avoidance of hypoxemia is 
more important than concerns about hyperoxemia or exposure to high FiO2. The investigation of a 
strategy for precise control of arterial oxygen levels has been identified as a high research priority in 
critically ill patients, but there is currently insufficient evidence to guide clinical practice.53 
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In 2013, Martin and Grocott conducted a review of two novel strategies for the management of 
hypoxemia in critically ill patients, namely: a) the precise control of arterial oxygen saturation, and b) 
permissive hypoxemia.7 

The precise control of arterial oxygen saturation in critically ill patients may improve outcomes in 
critically ill patients by reducing the harm associated with unnecessary extremes of arterial 
oxygenation.7 It involves targeting PaO2 or SaO2 to individually-specified values, and avoiding 
significant fluctuation outside of a tightly defined range, thereby minimizing the potential harms 
associated with hyperoxemia and hypoxemia.7 The result of precise control of arterial oxygen 
saturation should be a saturation target range that is considerably narrower than currently common, 
the midpoint of which is appropriately for a specific patient. The prescription of an achievable range 
such as 60 to 75 mmHg (or 8 to 10 kPa) might replace the more commonly observed prescription of 
more than 60 mmHg (or more than 8 kPa).7 While targeting normoxemia may be the best practice in 
acute situations, it may be neither achievable nor beneficial in critically ill patients exposed to 
subacute or sustained hypoxemia.  

The goal of permissive hypoxemia (that is, the tolerance of lower arterial oxygen saturation levels) is 
to reduce morbidity and mortality in selected hypoxemic patients who have had sufficient time to 
adapt to this state, by targeting lower levels of arterial oxygen saturation than currently acceptable.7 
The rationale for permissive hypoxemia is in part a reflection of the fact that humans possess a 
variety of effective adaptive mechanisms that support hypoxia tolerance, whereas hyperoxia seems 
to be consistently harmful due to the absence of known defensive adaptations.7 For selected 
critically ill patients, permissive hypoxemia may balance the harms and benefits of oxygen therapy 
better than attempting to achieve normoxemia. However, clinical evidence supporting permissive 
hypoxemia is not currently available, and robust studies are required to evaluate its safety and 
efficacy before implementation can be advocated.7  

The identification of “susceptibility” biomarkers for hypoxia tolerance or intolerance is imperative 
and would facilitate individualized implementation of precise control of arterial oxygen saturation 
and permissive hypoxemia to patients.7 Such biomarkers might include physiological variables, 
biochemical signals in plasma or other compartments, genetic loci, and epigenetic modifications.7 
Rapid diagnostic technologies currently being developed might permit bedside characterization of 
the likely rate and degree of adaptation to hypoxemia, and could thereby guide management.7 

Strengths and Limitations 
The expedited process used to prepare this evidence summary has a number of methodological 
shortcomings that could potentially affect the results. Only a single reviewer was involved at all 
stages of the review, including the literature screening and selection, data extraction, and data 
analysis and summary. Although there is a potential for bias, the possibility for selection bias was 
minimized by having communications with the requester and having a member of the Alberta 
Health Services expert advisory group examine a list of abstracts of some of the potential 
publications for clarifying aspects of the inclusion criteria. 

The following summarizes the strengths and limitations of this review: 
• Characteristics of included studies: The majority of the included studies were small scale, 

were conducted in a shorter time period, did not use randomization, did not include a 
control group or allocation to intervention, and involved only one institution.  
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• Small number of participants: Results from small studies need to be interpreted carefully. 
An advantage of studies with a small number of participants is the ability to address the 
research question in a relatively short time period. These studies can be conducted quickly 
with regards to enrolling patients, reviewing patient records, asking participants to complete 
study questionnaires, and providing results. However, they are usually hypothesis-generating 
studies and require larger confirmatory studies for firm conclusions. Furthermore, the 
general lack of publications may highlight the difficulty of conducting clinical research in the 
intensive care and acute care settings, where sample sizes may be small. 

• Generalizability/external validity: When considering the results, each device is unique and 
specific results may not be directly translatable. Data collected in a single day may not be 
representative of the broader population on another day. The majority of included studies 
were set in a single institution and, as such, these findings may not reflect the practice of 
other institutions. However, given the universal use of oxygen therapy devices and the 
inclusion of consecutive patients in some of the studies, this increases the applicability of the 
findings to other institutions.  

• Prospective versus retrospective design: Retrospective audit studies involve the analysis 
of existing data from patient notes. The limitations of such a design include the possibility of 
incomplete documentation of the delivered care and intervention outcomes, missing records, 
unrecoverable or unrecorded information, variation in the use of medical and nursing 
abbreviations, and the impossibility/difficulty of demonstrating a cause-and-effect 
relationship. A prospective study allows for accurate data collection, but may result in 
changing the oxygen delivery practices and documentation of decisions due to various 
factors, over time.   

• Publication year of included studies: The inclusion of studies published in different years 
may have an impact on the results. As clinical practice may change due to other factors over 
the study period, a comparison may not be feasible. 

• Quality of reporting/depth of included studies: Many studies had caveats on data 
reporting of oxygen therapy and outcomes, were not well described, or, in some cases, did 
not explain their methods of analysis. The studies provided basic, descriptive statistical 
analysis, but did not include measures on longer-term effects of oxygen therapy on patients 
such as morbidity related to oxygen therapy. Also, the sustainability of improvements was 
not assessed in all studies on longer follow-up periods; as shown in one study, there is a 
potential to return to pre-intervention performance.44  
There is a lack of information about optimal use of standard oxygen therapy in relation to 
other modalities of oxygen therapy such as high-flow oxygen therapy. There is also a 
difficulty/complexity in addressing associations between oxygen therapy and in-hospital 
mortality, and it may be prudent for clinicians to view oxygen therapy for medical patients as 
an important indicator of illness severity, as suggested in one reviewed study.12 Furthermore, 
improvement in oxygen appropriateness as reported in the included studies cannot be 
unequivocally attributed to the interventions or a reminder effect, but may also be related to 
improvement in oxygen prescription among clinicians. Any improvement could also be 
related to general increased awareness of the need to improve care following a 
demonstration of poor quality care. The quality of the included studies was not formally 
assessed. 
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• Potential for publication bias: The tendency to publish only those research findings that 
have statistically significant results could be a reason why relatively few publications were 
found by the literature search. 

Discussion and Conclusions 
The administration of supplemental oxygen is crucial to ensure adequate arterial oxygen saturation 
and oxygen delivery to vital tissues. The benefits of oxygen therapy should be weighed against 
potential adverse effects and complications. Oxygen should be recommended only if it has a clear 
indication, in the same way as any other drug. 

Despite widespread oxygen delivery to hospitalized patients, there is relatively little information 
available about how oxygen therapy is routinely delivered and monitored. Furthermore, although the 
published literature provides evidence on the risks of hypoxia and hyperoxia, and although these 
facts are well-known by healthcare professionals, there seems to be shortcomings when acute care 
staff actually prescribe, document, instruct, and monitor the use of oxygen therapy.  

Existing audit studies on hospitalized patients from the last 10 years, conducted mainly in the United 
Kingdom, Australia, and New Zealand, reveal a number of issues in the administration of oxygen 
therapy, including: a lack or an inconsistency of compliance with guidelines, local policies, and 
standards; inappropriate prescription and administration of oxygen therapy, including oxygen being 
administered without a prescription; variability in oxygen therapy practice among healthcare 
providers; and suboptimal monitoring, including a poor standard of documentation in the medical 
charts of patients receiving oxygen therapy, such incomplete details on flow rate and oxygen 
concentration. And when new policies are implemented to correct such issues, there seems to be a 
difficulty in changing established practice and sustaining the changes after implementation. 

Limited evidence exists on the impact of implementing interventions to improve oxygen 
prescription in a rural setting, as the majority of the included studies were conducted in large district 
or metropolitan hospitals. Only one of the included studies reviewed practices with a population of 
infants and children.  

Further research is required to determine the patient population for whom the greatest benefit 
gained from oxygen therapy is demonstrated, and to determine how the appropriate therapies can be 
best incorporated into clinical practice. There is also a need for the development and evaluation of a 
standardized assessment tool for assessing oxygen therapy device preferences and comfort in the 
studied population.  

The multifaceted nature of oxygen therapy provides several obstacles that prevent rapid changes to 
practice. Leading change in large organizations such as acute hospitals is a complex task that requires 
continuous engagement of participants due to the range and diversity of stakeholders, ownership, 
resource arrangements, and the professional autonomy of many of the staff. To ensure there is a 
widespread understanding of the issues around oxygen, a combined strategy is needed that includes: 
educational programs for all staff involved in the administration of oxygen therapy;  standardized 
protocol implementation; a universal use of an appropriate oxygen target range; and the use of 
software applications with safety alarms that can improve oxygen therapy in a hospital setting.  

Lastly, the majority of current clinical guidelines on the use of emergency oxygen for various 
conditions are available only for patients aged over 16 years. Evidence-based guidelines are needed 
on oxygen use in children.   
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Appendix A: Methodology 
The project was conducted in accordance with an a priori protocol developed by the IHE Health 
Technology Assessment Unit. 

Literature Search 
The literature search was carried out in two phases by the IHE Information Specialist (DC). The 
searches of electronic databases were limited to studies published after the year 2005. The reference 
lists of retrieved articles were also searched by searching the websites of other HTA agencies and 
guideline databases. 

Phase 1 
The first phase included a more general scoping search (see Table A.1) in order to identify the types 
of studies and health conditions covered by the body of literature surrounding oxygen therapy. 

Publication period: January 2005 to May 2016 

Sources included:  
• Electronic databases: MEDLINE 
• Reference lists of the retrieved articles 

Search limitation: Last 10 years, no study design limit 

TABLE A.1: MEDLINE search strategy from Phase 1 scoping search 

Database 
Edition or 

date 
searched 

Search Terms†† 

Core Databases 

MEDLINE 
(include in 
process 
articles) 
(OVID 
interface) 

28 April 
2016 
2,062 
results 

1 exp Oxygen Inhalation Therapy/ 
2 exp Oxygen/ad [Administration & Dosage] 
3 (oxygen adj2 (therapy or administrat* or prescri* or deliver* or manag*)).ti,kw. 
4 respiratory support.ti,kw. 
5 1 or 2 or 3 or 4 
6 exp Critical Care/ 
7 exp Hospitals/ 
8 exp Emergency Service, Hospital/ 
9 exp Emergency Medical Services/ 
10 ((acute or critical or intensive) adj care).mp. 
11 (hospital* or emergen*).mp. 
12 6 or 7 or 8 or 9 or 10 or 11 
13 5 and 12 
14 limit 13 to yr="2005 -Current" 

Phase 2 
The second phase included a more detailed search (see Table A.2) with additional databases 
consulted. This search was limited to systematic reviews related to oxygen therapy in general, but 
also to reviews focusing on the main health conditions identified by the initial scoping search.  
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Publication period: January 2005 to June 2016 

Sources:  
• Electronic databases: MEDLINE, Embase, Cochrane Library (Cochrane Database of 

Systematic reviews and DARE – Database of Abstracts of Reviews) 
• Reference lists of the retrieved articles 
• Grey literature: National Guidelines Clearinghouse, NICE, and other HTA agencies 

TABLE A.2: Search strategy from Phase 2 search 

Database 
Edition 
or date 

searched 
Search Terms†† 

Core Databases 

MEDLINE 
(include in 
process 
articles) 
(OVID 
interface) 

28 June 
2016 
575 

results 

1 exp Oxygen Inhalation Therapy/ 
2 Oxygen/tu [Therapeutic Use] 
3 exp Oxygen/ad [Administration & Dosage] 
4 ((oxygen* or o2) adj2 (supplement* or therap* or administrat* or prescri* or 

deliver* or manag* or inhal*)).mp. 
5 (respiratory adj2 (support* or therap*)).mp. 
6 ((cannula* or prong*) adj2 (therap* or oxygen* or nasal)).mp. 
7 ((high frequency or high flow) adj5 nasal).mp. 
8 (hfnc or hfnp or hhfnox).mp. 
9 ((oxygen* or o2*) and (mask* or hudson* or venture* or nrm*)).mp. 
10 or/1-9 
11 exp Critical Care/ 
12 exp Hospitals/ 
13 exp Emergency Service, Hospital/ 
14 exp Emergency Medical Services/ 
15 ((acute or critical or intensive) adj care).mp. 
16 (?hospital* or emergen* or inpatient or in-patient or surg* or ?operat*).mp. 
17 exp Myocardial Infarction/ 
18 (heart attack* or myocardial infarct* or heart infarct*).mp. 
19 exp Myocardial Ischemia/ 
20 myocardial isch*.mp. 
21 Acute Coronary Syndrome/ 
22 acute coronary syndrome*.mp. 
23 exp Stroke/ 
24 (isch?emi* adj6 (stroke* or apoplex* or cerebral vasc* or cerebrovasc* or 

cva)).mp. 
25 ((brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or 

intracerebral or infratentorial or supratentorial or middle cerebr* or mca* or 
anterior circulation) adj5 (isch?emi* or infarct$ or thrombo* or emboli* or 
occlus* or hypoxi*)).tw. 

26 exp Brain Injuries/ 
27 exp Craniocerebral Trauma/ 
28 ((injur* or trauma* or lesion* or damage* or wound* or destruction* oedema* 

or edema* or fracture* or contusion* or concus* or commotion* or pressur*) 

Oxygen therapy in acute care settings  23 



 

and (head or crani* or capitis or brain* or forebrain* or skull* or hemisphere or 
intracran* or orbit* or cerebr*)).mp. 

29 exp Heart Failure/  
30 ((heart or cardiac or myocard*) adj2 (fail* or insufficien* or decomp*)).mp. 
31 Pulmonary Edema/ 
32 ((pulmonary or cardiogenic or lung) adj (oedema or edema)).mp. 
33 bronchiolit*.mp. 
34 exp Bronchiolitis/ 
35 pneumonia*.mp. 
36 Pneumonia/ 
37 wet lung.mp. 
38 exp Bronchitis/ 
39 bronchitis.mp. 
40 lung diseases, obstructive/ or exp pulmonary disease, chronic obstructive/ 
41 (obstruct* adj3 (pulmonary or lung* or airway* or airflow* or bronch* or 

respirat*)).mp. 
42 COPD.mp. 
43 exp Surgical Wound Infection/ 
44 (surg* adj5 (wound* or infect* or site* or incision* or dehisc*)).mp. 
45 (wound* adj5 dehisc*).mp. 
46 wound complication*.mp. 
47 (carbon monoxide adj3 poison*).mp. 
48 Carbon Monoxide Poisoning/ 
49 exp Arterial Occlusive Diseases/ 
50 ((vascular or arter* or vein* or veno* or peripher*) adj2 (occlus* or steno* or 

obstuct* or lesio* or block* or obliter*)).mp. 
51 Shock, Hemorrhagic/ 
52 shock*.mp. 
53 exp Respiratory Distress Syndrome, Adult/ 
54 (isch?emi* adj3 heart).mp. 
55 Coronary Artery Disease/ 
56 coronary artery disease*.mp. 
57 Cystic Fibrosis/ 
58 cystic fibrosis.mp.  
59 exp Headache/ 
60 exp Headache Disorders/ 
61 (headache or headaches or migraine or migraines or cephalgia* or 

cephalalgia* or hemicrania* or SUNCT).mp. 
62 exp Labor, Obstetric/ 
63 (labour or labor or childbirth or delivery).ti. 
64 exp Respiratory Insufficiency/ 
65 (respiratory adj2 (failure* or insufficien*)).mp.  
66 or/11-64 
67 10 and 66 
68 meta-analysis.pt. 
69 (meta-anal$ or metaanal$).mp. 
70 ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 overview$)).mp. 
71 ((systematic$ adj3 review$) or (systematic adj3 overview$)).mp. 
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72 ((methodologic adj3 review$1) or (methodologic adj3 overview$)).mp. 
73 (integrat$ adj5 research).mp. 
74 (quantitativ$ adj3 synthes$).mp. 
75 or/68-74 
76 review.pt. or (review$ or overview$).mp. 
77 (medline or medlars or pubmed or index medicus or embase or 

cochrane).mp. 
78 (scisearch or web of science or psycinfo or psychinfo or cinahl or cinhal).mp. 
79 (excerpta medica or psychlit or psyclit or current contents or science citation 

index or sciences citation index or scopus).mp. 
80 (hand search$ or manual search$).mp. 
81 ((electronic adj3 database$) or (bibliographic adj3 database$) or periodical 

index$).mp. 
82 (pooling or pooled or mantel haenszel).mp. 
83 (peto or der simonian or dersimonian or fixed effect$).mp. 
84 ((combine$ or combining) adj5 (data or trial or trials or studies or study or 

result or results)).mp. 
85 or/77-84 
86 76 and 85 
87 75 or 86 
88 (hta$ or health technology assessment$ or biomedical technology 

assessment$).mp. 
89 technology assessment, biomedical/ or biomedical technology assessment/ 
90 88 or 89 
91 87 or 90 
92 67 and 91 
93 limit 92 to yr="2005 -Current" 

Embase 28 June 
2016 
798 

results 

1 exp *oxygen therapy/ 
2 exp *respiratory therapeutic device/ 
3 ((oxygen* or o2) adj2 (supplement* or therap* or administrat* or prescri* or 

deliver* or manag* or inhal*)).ti,ab,kw. 
4 (respiratory adj2 (support* or therap*)).ti,ab,kw. 
5 ((cannula* or prong*) adj2 (therap* or oxygen* or nasal)).ti,ab,kw. 
6 ((high frequency or high flow) adj5 nasal).ti,ab,kw. 
7 (hfnc or hfnp or hhfnox).ti,ab,kw. 
8 ((oxygen* or o2*) and (mask* or hudson* or venture* or nrm*)).ti,ab,kw. 
9 or/1-8 
10 exp intensive care/ 
11 exp hospital/ 
12 exp emergency care/ 
13 emergency health service/ 
14 emergency treatment/ or evidence based emergency medicine/  
15 ((acute or critical or intensive) adj care).ti,ab,kw. 
16 (?hospital* or emergen* or inpatient or in-patient or surg* or 

?operat*).ti,ab,kw. 
17 exp heart infarction/ 
18 (heart attack* or myocardial infarct* or heart infarct*).ti,ab,kw. 
19 exp heart muscle ischemia/ or ischemic heart disease/ 

Oxygen therapy in acute care settings  25 



 

20 myocardial isch*.ti,ab,kw. 
21 acute coronary syndrome/ or coronary artery disease/ 
22 acute coronary syndrome*.ti,ab,kw. 
23 exp cerebrovascular accident/ 
24 (isch?emi* adj6 (stroke* or apoplex* or cerebral vasc* or cerebrovasc* or 

cva)).ti,ab,kw. 
25 ((brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or 

intracerebral or infratentorial or supratentorial or middle cerebr* or mca* or 
anterior circulation) adj5 (isch?emi* or infarct$ or thrombo* or emboli* or 
occlus* or hypoxi*)).ti,ab,kw. 

26 exp brain injury/ 
27 exp head injury/ 
28 ((injur* or trauma* or lesion* or damage* or wound* or destruction* oedema* 

or edema* or fracture* or contusion* or concus* or commotion* or pressur*) 
and (head or crani* or capitis or brain* or forebrain* or skull* or hemisphere or 
intracran* or orbit* or cerebr*)).ti,ab,kw. 

29 exp heart failure/ 
30 ((heart or cardiac or myocard*) adj2 (fail* or insufficien* or decomp*)).ti,ab,kw. 
31 lung edema/ 
32 ((pulmonary or cardiogenic or lung) adj (oedema or edema)).ti,ab,kw. 
33 bronchiolit*.ti,ab,kw. 
34 exp bronchiolitis/ 
35 pneumonia*.ti,ab,kw. 
36 exp pneumonia/ 
37 wet lung.ti,ab,kw. 
38 exp bronchitis/ 
39 bronchitis.ti,ab,kw. 
40 chronic obstructive lung disease/ 
41 (obstruct* adj3 (pulmonary or lung* or airway* or airflow* or bronch* or 

respirat*)).ti,ab,kw. 
42 COPD.ti,ab,kw. 
43 surgical infection/ 
44 (surg* adj5 (wound* or infect* or site* or incision* or dehisc*)).ti,ab,kw. 
45 (wound* adj5 dehisc*).ti,ab,kw. 
46 wound complication*.ti,ab,kw. 
47 (carbon monoxide adj3 poison*).ti,ab,kw. 
48 carbon monoxide intoxication/ 
49 exp peripheral occlusive artery disease/ 
50 ((vascular or arter* or vein* or veno* or peripher*) adj2 (occlus* or steno* or 

obstuct* or lesio* or block* or obliter*)).ti,ab,kw. 
51 hemorrhagic shock/ 
52 shock*.ti,ab,kw. 
53 exp adult respiratory distress syndrome/ 
54 (isch?emi* adj3 heart).ti,ab,kw. 
55 Coronary Artery Disease/ 
56 coronary artery disease*.ti,ab,kw. 
57 cystic fibrosis/ 
58 cystic fibrosis.ti,ab,kw. 
59 exp headache/ 
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60 exp "headache and facial pain"/ 
61 (headache or headaches or migraine or migraines or cephalgia* or 

cephalalgia* or hemicrania* or SUNCT).ti,ab,kw. 
62 childbirth/ or exp labor/ or labor support/ 
63 (labour or labor or childbirth or delivery).ti. 
64 exp respiratory failure/ 
65 (respiratory adj2 (failure* or insufficien*)).ti,ab,kw. 
66 or/10-65 
67 meta-analysis.pt. 
68 (meta-anal$ or metaanal$).mp. 
69 ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 overview$)).mp. 
70 ((systematic$ adj3 review$) or (systematic adj3 overview$)).mp. 
71 ((methodologic adj3 review$1) or (methodologic adj3 overview$)).mp. 
72 (integrat$ adj5 research).mp. 
73 (quantitativ$ adj3 synthes$).mp. 
74 or/67-73 
75 review.pt. or (review$ or overview$).mp. 
76 (medline or medlars or pubmed or index medicus or embase or 

cochrane).mp. 
77 (scisearch or web of science or psycinfo or psychinfo or cinahl or cinhal).mp. 
78 (excerpta medica or psychlit or psyclit or current contents or science citation 

index or sciences citation index or scopus).mp. 
79 (hand search$ or manual search$).mp. 
80 ((electronic adj3 database$) or (bibliographic adj3 database$) or periodical 

index$).mp. 
81 (pooling or pooled or mantel haenszel).mp. 
82 (peto or der simonian or dersimonian or fixed effect$).mp. 
83 ((combine$ or combining) adj5 (data or trial or trials or studies or study or 

result or results)).mp. 
84 or/76-83 
85 75 and 84 
86 74 or 85 
87 (hta$ or health technology assessment$ or biomedical technology 

assessment$).mp. 
88 technology assessment, biomedical/ or biomedical technology assessment/ 
89 87 or 88 
90 86 or 89 
91 9 and 66 and 90 
92 limit 91 to yr="2005 -Current" 
93 limit 92 to (conference abstract or conference paper or conference 

proceeding or "conference review" or editorial or letter or short survey) 
94 92 not 93 

EBM 
reviews 
(Cochrane 
and DARE) 

28 June 
2016 
217 

results 

1 ((oxygen* or o2) adj2 (supplement* or therap* or administrat* or prescri* or 
deliver* or manag* or inhal*)).ti,ab,sh,kw. 

2 (respiratory adj2 (support* or therap*)).ti,ab,sh,kw. 
3 ((cannula* or prong*) adj2 (therap* or oxygen* or nasal)).ti,ab,sh,kw. 
4 ((high frequency or high flow) adj5 nasal).ti,ab,sh,kw. 
5 (hfnc or hfnp or hhfnox).ti,ab,sh,kw. 
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6 ((oxygen* or o2*) and (mask* or hudson* or venture* or nrm*)).ti,ab,sh,kw. 
7 or/1-6 
8 ((acute or critical or intensive) adj care).ti,ab,sh,kw. 
9 (?hospital* or emergen* or inpatient or in-patient or surg* or 

?operat*).ti,ab,sh,kw. 
10 (heart attack* or myocardial infarct* or heart infarct*).ti,ab,sh,kw. 
11 myocardial isch*.ti,ab,sh,kw. 
12 acute coronary syndrome*.ti,ab,sh,kw. 
13 (isch?emi* adj6 (stroke* or apoplex* or cerebral vasc* or cerebrovasc* or 

cva)).ti,ab,sh,kw. 
14 ((brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or 

intracerebral or infratentorial or supratentorial or middle cerebr* or mca* or 
anterior circulation) adj5 (isch?emi* or infarct$ or thrombo* or emboli* or 
occlus* or hypoxi*)).ti,ab,sh,kw. 

15 ((injur* or trauma* or lesion* or damage* or wound* or destruction* oedema* 
or edema* or fracture* or contusion* or concus* or commotion* or pressur*) 
and (head or crani* or capitis or brain* or forebrain* or skull* or hemisphere or 
intracran* or orbit* or cerebr*)).ti,ab,sh,kw. 

16 ((heart or cardiac or myocard*) adj2 (fail* or insufficien* or 
decomp*)).ti,ab,sh,kw. 

17 ((pulmonary or cardiogenic or lung) adj (oedema or edema)).ti,ab,sh,kw.  
18 bronchiolit*.ti,ab,sh,kw. 
19 pneumonia*.ti,ab,sh,kw. 
20 wet lung.ti,ab,sh,kw. 
21 bronchitis.ti,ab,sh,kw. 
22 (obstruct* adj3 (pulmonary or lung* or airway* or airflow* or bronch* or 

respirat*)).ti,ab,sh,kw. 
23 COPD.ti,ab,sh,kw. 
24 (surg* adj5 (wound* or infect* or site* or incision* or dehisc*)).ti,ab,sh,kw. 
25 (wound* adj5 dehisc*).ti,ab,sh,kw. 
26 wound complication*.ti,ab,sh,kw. 
27 (carbon monoxide adj3 poison*).ti,ab,sh,kw. 
28 ((vascular or arter* or vein* or veno* or peripher*) adj2 (occlus* or steno* or 

obstuct* or lesio* or block* or obliter*)).ti,ab,sh,kw. 
29 shock*.ti,ab,sh,kw. 
30 (isch?emi* adj3 heart).ti,ab,sh,kw. 
31 coronary artery disease*.ti,ab,sh,kw. 
32 cystic fibrosis.ti,ab,sh,kw. 
33 (headache or headaches or migraine or migraines or cephalgia* or 

cephalalgia* or hemicrania* or SUNCT).ti,ab,sh,kw. 
34 (labour or labor or childbirth or delivery).ti. 
35 (respiratory adj2 (failure* or insufficien*)).ti,ab,sh,kw. 
36 or/8-35 
37 7 and 36 
38 limit 37 to yr="2005 -Current" [Limit not valid in DARE; records were retained] 
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Grey Literature 

Guidelines 

AMA 
Clinical 
Practice 
Guidelines  
www.topalb
ertadoctors.
org/cpgs.ph
p  

1 June 
2016 

0 results 

Oxygen 

NICE 
Guidance 
www.nice.o
rg.uk/  

1 June 
2016 

33 results 

Oxygen 

CMA 
Infobase 
mdm.ca/cp
gsnew/cpgs
/index.asp 

1 June 
2016 

1 result 

Oxygen 

National 
Guideline 
Clearing-
house 
www.ngc.g
ov  

1 June 
2016 

71 results 

oxygen therapy or oxygen administration or oxygen supplementation or supplemental 
oxygen or oxygen delivery or oxygen management or cannula oxygen or cannula 
therapy or continuous oxygen or respiratory support or oxygen prescribing or oxygen 
prescription 

HTA resources 

INESS 
www.inesss
.qc.ca/  

1 June 
2016 

1 result 

Browsed results 

CADTH 
www.cadth.
ca/index.ph
p/en/  

1 June 
2016 

42 results 

Oxygen 

OHTAS- 
Health 
Quality 
Ontario 
www.health
.gov.on.ca/
english/pro
viders/progr
am/mas/ma
s_mn.html  

1 June 
2016 

1 result 

Browsed list 

AHRQ 
www.ahrq.g
ov/  

1 June 
2016 

2 results 

Browsed list 

††: “*”, “# “, and “?” are truncation characters that retrieve all possible suffix variations of the root word e.g., surg* 
retrieves surgery, surgical, surgeon, etc.  
Searches separated by semicolons have been entered separately into the search interface 
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Literature Selection 
One reviewer (CM) screened titles and abstracts, retrieved relevant articles, and determined eligibility 
of key studies according to the inclusion and exclusion criteria below. Hand-searches of the 
reference lists of relevant articles were also conducted to ensure that no relevant studies were 
missing. 

Inclusion Criteria 
Study design: Any type of study with design and methods described, published between January 
2005 and June 2016 that reports on oxygen therapy in acute care setting to inform the project 
questions. Health technology assessments, systematic reviews, and meta-analyses will be sought 
initially. Other type of studies identified by the search (randomized controlled trials, non-
randomized controlled trials, comparative studies and cohort or case-control studies, single group 
descriptive studies before-after, case series studies, and case reports) will be reviewed to inform on 
safety issues and appropriateness, in the absence of research evidence from systematic reviews. 
Cross-sectional studies and interrupted time series will also be considered to inform the 
appropriateness question of the review, as well as guideline recommendations published in the 
United States, United Kingdom, Australia, and New Zealand. 

An article is deemed to be a systematic review if it meets all of the following criteria as defined by 
Cook et al. 1997:59  

• focused clinical question 
• explicit search strategy 
• use of explicit, reproducible, and uniformly applied criteria for article selection 
• critical appraisal of the included studies 
• qualitative or quantitative data synthesis 

Clinical practice guidelines are most commonly defined as “systematically developed statements to 
assist practitioner and patient decisions about appropriate health care for specific clinical 
circumstances”.58 An article is deemed to be a clinical practice guideline if it met all of the following 
criteria: 

• It contains the word “guideline” or “recommendation” in its title or introduction, or 
contains recommendations on treating patients in acute settings with oxygen therapy in the 
form of advice or instructions. 

• It is developed by a multidisciplinary panel of experts or at least two authors. 
• It is evidence-based. 

Only primary studies published in the English language and conducted in countries with developed 
market economies will be included (the health status, cultural norms, access to health care, and 
disease burden of individuals from countries with transitional or developing economies are likely to 
be too different from those of Canada to be clinically relevant). In cases of duplicate publication, 
only the most recent or complete report will be included. 

Population: Patients of all ages, patients who are critically ill or have hypoxemia due to various 
medical conditions, patients treated with oxygen at concentrations greater than that in the ambient 
air, patients at risk of hypoxemia, and non-hypoxic patients who might benefit from oxygen (for 
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example, those with carbon monoxide poisoning). Hypoxemia is defined as a decreased partial 
pressure of alveolar oxygen (PaO2) in the blood below normal range (PaO2 of less than 60 torr or 
oxygen saturation as measured by blood analysis [SaO2] of less than 90% in subjects breathing room 
air or PaO2 and/or SaO2 below desirable range for specific clinical situations). Hypoxemia was 
suspected if, based on physical assessment or chart review, there were signs or symptoms of 
hypoxemia (such as general appearance, level of consciousness, skin colour, respiratory rate, heart 
rate, and work of breathing). 

Intervention: Normobaric oxygen therapy using oxygen other than with mechanical ventilations 
and hyperbaric chambers. The equipment may include the following: 

• low-flow devices: nasal cannula/prongs, simple face masks, non-rebreather mask, partial 
rebreather masks, transtracheal delivery 

• high-flow devices: air-entrainment masks/nebulizers/Venturi masks, aerosol masks, 
tracheostomy collars, T-tube adapters, face tents 

The audit studies should provide a pre-intervention review of oxygen prescription, administration, 
and or monitoring, and propose and/or implement and evaluate an intervention(s) with the aim to 
improve the practice of oxygen therapy. 

Comparator: Standard or conventional therapy/usual care, placebo procedures/no intervention; 
oxygen prescription, administration, and/or monitoring during intervention and post-audit 
study/intervention. 

Settings: Hospital, inpatient, critical care, medicine, surgical, post-surgical or recovery room, 
hospital emergency department, intensive care unit. 

Outcomes of interest: Outcomes are determined by clinical and physiological assessment to 
establish adequacy of patient response to treatment. Studies must report numeric data on at least one 
of the following outcomes: 

• clinical and patient-related outcomes characterizing short- and long-term safety (for example, 
oxygen toxicity, complications, or infections induced by using the equipment) 

• clinical and patient-related outcomes characterizing short- and long-term effectiveness (for 
example, health outcomes including mortality and functional changes, time to recover, 
symptom reduction, quality of life, or patient overall improvement) 

• other appropriateness indicators such as: clinical assessment, assessment of physiological 
parameters (such as blood gas measurements, measurement of PaO2 or saturation in any 
patient treated with oxygen and adjustments of the oxygen delivery), the percentage of 
delivered oxygen therapy that was not indicated (based on standardized clinical practice 
guidelines), the percentage of oxygen therapy that was indicated but not ordered (based on 
standardized clinical practice guidelines), assessment of oxygen saturation and titration, 
implementation of respiratory care assessment protocols based on nationally accepted 
clinical practice guidelines, clear prescription of oxygen therapy in medical record, 
administration by staff trained in oxygen administration, warning label on medical record, 
monitoring/checking equipment (at least once per day), report of labor cost and potential 
savings of protocol-based treatment 
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Exclusion Criteria 
Studies are excluded if they meet any of the following criteria: 

Population: Neonatal/newborn population, preterm infants, oxygen administered to healthy 
volunteers. 

Study design: Conference abstracts, letters, news, editorial comments; studies that included less 
than 25 patients for examination of the efficacy/effectiveness; protocols, economic evaluation and 
modeling studies, simulation studies. 

Intervention: Hyperbaric oxygen therapy; oxygen administered in pre-hospital setting (such as 
during transport, pre-hospital emergency); mechanical, controlled breathing ventilators; intubation, 
invasive ventilation, non-invasive positive-pressure ventilation (continuous positive airway pressure, 
bi-level positive airway pressure), home oxygen therapy; ambulatory oxygen therapy; oxygen 
administered in combination with other gases such as sedatives and anaesthesia (NO2/O2 mixture), 
Heliox (helium/oxygen mixture); oxygen prior to and during anaesthesia; support ventilation; long-
term oxygen therapy; rectal insufflation of oxygen; local oxygen therapy for wound healing; use of 
oxygen in conjunction with assisted ventilation, intradiscal, paravertebral oxygen. 

Setting: General practice setting, ambulatory care, home care, long-term care, palliative care.  

Outcomes: Studies that did not report data on any of the pre-defined outcomes. 

Quality Assessment 
The quality of the included studies and clinical practice guidelines was not formally assessed. 

Data Extraction 
One reviewer (CM) extracted data according to a predetermined data extraction form. In some 
cases, information from some of the excluded studies was included in the background section of the 
overview.  

Data Analysis and Synthesis 
Data from the included studies was summarized narratively. No statistical pooling of outcome data 
was performed due to the study design. Outcomes were presented in tabular form for comparison. 
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FIGURE A.1: Flow diagram of literature selection (audit studies) 
 

 

 

 

 

 

  

Full-texts excluded 
n=79 formal reason  

(i.e., content-related reason, 
intervention, type of study, 

language) 

Full-text articles assessed for 
eligibility  
n=103 

Audit reports included in 
synthesis  

n=24 

Records screened 
n=3,271 

Records excluded on basis of 
title/abstract screening 

n=3,168 

Records identified through database 
searching (after removing 

duplications) 
n=3,221 

 

Records identified through other 
sources (internet search, 
bibliography screening) 
n=50 manually added 
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Appendix B: Excluded Studies 
TABLE B.1: Excluded studies with reason 

Study Type Reason for Exclusion 
Aneman A. SpO2 targets - how normal is normal? Resuscitation 
2012;83(10):1175-6. 

Commentary, 
editorial  

Content-related reason 

Babl FE, et al. Bronchiolitis management in pediatric 
emergency departments in Australia and New Zealand: A 
PREDICT study. Pediatric Emergency Care 2008;24(10): 656-8. 

Survey, audit  No information on oxygen 
therapy 

Blake DF, Shih EM, Mateos P, Brown LH. The efficacy of 
oxygen wafting using different delivery devices, flow rates and 
device positioning. Australasian Emergency Nursing Journal 
2014;17(3):119-25. 

Cross-sectional 
study (survey)   

Simulation study 

Blakeman TC. Evidence for oxygen use in the hospitalized 
patient: Is more really the enemy of good? Respiratory Care 
2013;58(10):1679-93. 

Narrative review  Type of study 
Included in the background 
section 

Brown SE, Macanovic M, Williams MP. Oxygen reservoir bags 
simulating chest pathology: A case series. Journal of 
Emergency Medicine 2012;43(6):1045-8. 

Case reports study Type of study 
Included in the background 
section 

Buckmaster A, Arnolda G, Wright I, Foster J. Targeted oxygen 
therapy in special care nurseries: Is uniformity a good thing? 
Journal of Paediatrics & Child Health 2012;48(6):476-82. 

Case series study; 
before-and-after 

Population: neonates 

Burring L, Smith JE. Use of emergency oxygen in adult patients: 
Implementing change. Emergency Medicine Journal 
2011;28(3):249-50. 

Letter  Type of study 

Cameron L, Pilcher J, Weatherall M, Beasley R, Perrin K. The 
risk of serious adverse outcomes associated with hypoxaemia 
and hyperoxaemia in acute exacerbations of COPD. 
Postgraduate Medical Journal 2012;88(1046):684-9. 

Audit study; 
retrospective 
review of 
consecutive 
patients 

Setting: oxygen administrated 
in pre-hospital setting 

Collopy KT, Kivlehan SM, Snyder SR. Oxygen toxicity. What 
EMS providers need to know about possible complications from 
oxygen administration. EMS World 2012;41(1):68-72. 

Narrative review  Setting: oxygen administrated 
in pre-hospital, out-of-hospital 

Considine J, Botti M, Thomas S. Descriptive analysis of oxygen 
use in Australian emergency departments. European Journal of 
Emergency Medicine 2012;19(1):48-52. 

Audit prospective 
study (review of 
medical records 
and information 
system) 

Does not include information on 
appropriateness, or safety 
issues 

Considine J, Botti M, Thomas S. The effects of specific 
educational preparation on emergency nurses' clinical decisions 
regarding supplemental oxygen administration. Nursing & 
Health Sciences 2006;8(2):73-80. 

Audit study; pre- 
and post-test  

Involved 20 nurses; does not 
focus on appropriateness 

Considine J, Botti M, Thomas S. The effect of education on 
hypothetical and actual oxygen administration decisions. Nurse 
Education Today 2007;27(6):651-60. 

Non-randomized 
comparative study, 
before-and-after  

Content-related reason 

Cornet AD, Kooter AJ, Peters MJ, Smulders YM. Supplemental 
oxygen therapy in medical emergencies: More harm than 
benefit? Archives of Internal Medicine 2012;172(3):289-90. 

Narrative review  Type of study 
Included in the background 
section 

Cornet AD, Kooter AJ, Peters MJ, Smulders YM. The potential 
harm of oxygen therapy in medical emergencies. Critical Care 
(London, England) 2013;17(2):313. 

Narrative review  Type of study 
Included in the background 
section 
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Cunningham S, Rodriguez A, Adams T, Boyd KA, Butcher I, 
Enderby B, et al. Oxygen saturation targets in infants with 
bronchiolitis (BIDS): A double-blind, randomised, equivalence 
trial. Lancet 2015;386(9998):1041-8. 

Randomized 
controlled trial 

Intervention 
Included in the background 
section 

Cuquemelle E, Pham T, Papon JF, Louis B, Danin PE, 
Brochard L. Heated and humidified high-flow oxygen therapy 
reduces discomfort during hypoxemic respiratory failure. 
Respiratory Care 2012;57(10):1571-7. 

Randomized 
controlled trial with 
crossover design  

Included 18 patients in the 
standard oxygen group and 19 
patients in the high-flow oxygen 
therapy group 

Dahl RM, Gronlykke L, Haase N, Holst LB, Perner A, Wetterslev 
J, et al. Variability in targeted arterial oxygenation levels in 
patients with severe sepsis or septic shock. Acta 
Anaesthesiologica Scandinavica 2015;59(7):859-69. 

Case series study  Included patients from two 
studies 

Damiani E, Adrario E, Girardis M, Romano R, Pelaia P, 
MervynSinger, et al. Arterial hyperoxia and mortality in critically 
ill patients: A systematic review and meta-analysis. Critical Care 
& Resuscitation 2014;18:711. 

Systematic review  Intervention: all 17 included 
studies used mechanical 
ventilation 
Included in the background 
section 

Dangoisse MJ, Lalot M, Lechat JP. Connection error in the 
delivery of medical gases to a surgical unit. Acta 
Anaesthesiologica Belgica 2010;61(1):33-7. 

Case reports study Type of study 
Included in the background 
section 

Dell’Anna AM et al. How much oxygen in adult cardiac arrest? 
Critical Care (London, England) 2014;18(5):555. 

Narrative review  Type of study 
Included in the background 
section 

Demelo-Rodriguez P, Olmedo Samperio M, Gaitan Tocora DG, 
Cano Ballesteros JC, Andueza Lillo JA. High-flow nasal cannula 
oxygen therapy: Preliminary study in hospitalized patients. 
Archivos de Bronconeumologia 2015;51(12):657-9. 

Letter to the editor  Type of study 

Durrington HJ, Flubacher M, Ramsay CF, Howard LS, Harrison 
BD. Initial oxygen management in patients with an exacerbation 
of chronic obstructive pulmonary disease. QJM 2005;98(7):499-
504. 

Case series study; 
retrospective audit  

Oxygen therapy was 
administered before arrival into 
hospital 

Eastwood GM, Dennis MJ. Nasopharyngeal oxygen (NPO) as a 
safe and comfortable alternative to face mask oxygen therapy. 
Australian Critical Care 2006;19(1):22-4. 

Narrative review  Type of study 
Included in the background 
section 

Eastwood GM, O'Connell B, Gardner A, Considine J. Evaluation 
of nasopharyngeal oxygen, nasal prongs and facemask oxygen 
therapy devices in adult patients: A randomised crossover trial. 
Anaesthesia & Intensive Care 2008;36(5):691-4. 

Randomized 
controlled trial with 
crossover design  

Content-related reason: does 
not provide numeric results for 
safety issues 

Eastwood GM, O'Connell B, Considine J. Low-flow oxygen 
therapy in intensive care: An observational study. Australian 
Critical Care 2011;24(4):269-78. 

Case series study  Population: included 16 
patients 

Eastwood GM, O'Connell B, Gardner A, Considine J. Patients' 
and nurses' perspectives on oxygen therapy: A qualitative 
study. Journal of Advanced Nursing 2009;65(3):634-41. 

Survey study  Intervention 
Included in the background 
section 

Eastwood GM, Reade MC, Peck L, Baldwin I, Considine J, 
Bellomo R. Critical care nurses' opinion and self-reported 
practice of oxygen therapy: A survey. Australian Critical Care 
2012;25(1):23-30. 

Survey study  Intervention: questionnaire self-
reported practice 

Eastwood GM, Reade MC, Peck L, Jones D, Bellomo R. 
Intensivists' opinion and self-reported practice of oxygen 
therapy. Anaesthesia & Intensive Care 2011;39(1):122-6. 

Survey study  Intervention: questionnaire self-
reported data, does not reflect 
actual practice 

Eastwood GM, Young PJ, Bellomo R. The impact of oxygen 
and carbon dioxide management on outcome after cardiac 
arrest. Current Opinion in Critical Care 2014;20(3):266-272. 

Narrative review Type of study 
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El-Khatib MF. High-flow nasal cannula oxygen therapy during 
hypoxemic respiratory failure. Respiratory Care 
2012;57(10):1696-8. 

Commentary, 
editorial  

Type of study 

Epstein AS, Hartridge-Lambert SK, Ramaker JS, Voigt LP, 
Portlock CS. Humidified high-flow nasal oxygen utilization in 
patients with cancer at Memorial Sloan-Kettering Cancer 
Center. Journal of Palliative Medicine 2011;14(7):835-9. 

Case series study  Intervention: does not provide 
results on appropriateness; 
patterns of practice 

Espiritu O, Schaeffer E, Bhesania N, Perera S, Dickinson E, 
Nussbaum E, et al. Physiotherapy practice and delegation 
policies in oxygen administration: A survey of Ontario hospitals. 
Physiotherapy Canada 2009;61(3):163-72. 

Survey study Content-related reason 

Esposito S, Brivio A, Tagliabue C, Galeone C, Tagliaferri L, 
Serra D, et al. Knowledge of oxygen administration, aerosol 
medicine, and chest physiotherapy among pediatric healthcare 
workers in Italy. Journal of Aerosol Medicine & Pulmonary Drug 
Delivery 2011;24(3):149-56. 

Cross-sectional 
survey  

Content-related reason 

Esquinas AM, Martin C. High-flow nasal cannula oxygen 
therapy in the emergency department: Welcome, but selection 
should be the first step. Respiratory Care 2013;58(5):e66-67. 

Commentary, letter 
to editor  

Type of study 

Farquhar H, Weatherall M, Wijesinghe M, Perrin K, Ranchord A, 
Simmonds M, Beasley R. Systematic review of studies of the 
effect of hyperoxia on coronary blood flow. American Heart 
Journal 2009;158(3):371-7. 

Quasi-systematic 
review  

Not a systematic review – no 
quality appraisal of included 
studies; old, included studies 
published up to December 
2007. Since then, new RCTs 
were published in the area 

Fealy N, Osborne C, Eastwood GM, Glassford N, Hart G, 
Bellomo R. Nasal high-flow oxygen therapy in ICU: A before-
and-after study. Australian Critical Care 2016;29(1):17-22. 

Case series study 
(before-and-after) 

Included mechanically-
ventilated patients 

Gershengorn H. Hyperoxemia--too much of a good thing? 
Critical Care (London, England) 2014;18(5):556. 

Commentary  Type of study: commentary on 
narrative review by Dell’Anna 
AM et al. How much oxygen in 
adult cardiac arrest? Critical 
Care (London, England) 
2014;18(5):555 

Gooptu B, Ward L, Ansari SO, Eraut CD, Law D, Davison AG. 
Oxygen alert cards and controlled oxygen: Preventing 
emergency admissions at risk of hypercapnic acidosis receiving 
high inspired oxygen concentrations in ambulances and A&E 
departments. Emergency Medicine Journal 2006;23(8):636-8. 

Audit study  Included 18 patients 

Gopalratnam K, Forde IC, O'Connor JV, Kaufman DA. Less is 
more in the ICU: Resuscitation, oxygenation and routine tests. 
Seminars in Respiratory and Critical Care Medicine 
2016;37(1):23-33. 

Narrative review  Type of study 
Included in the background 
section 

Hale KE, Gavin C, O'Driscoll BR. Audit of oxygen use in 
emergency ambulances and in a hospital emergency 
department. Emergency Medicine Journal 2008;25(11):773-
776. 

Audit study  Content-related reason: 
focuses on emergency 
ambulances; reviewed oxygen 
administered outside hospital; 
does not include enough 
information about oxygen use 
in hospital 

Hayes RA, Shekar K, Fraser JF. Hyperoxic damage and the 
need for optimised oxygenation practices. Critical Care 
(London, England) 2013;17(4):441. 

Letter to the editor  Type of study: focuses on study 
by Cornet AD, Kooter AJ, 
Peters MJ, Smulders YM. The 
potential harm of oxygen 
therapy in medical 
emergencies. Critical Care 
(London, England) 
2013;17(2):313 
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Helmerhorst HJ, Roos-Blom MJ, van Westerloo DJ, de Jonge 
E. Association between arterial hyperoxia and outcome in 
subsets of critical illness: A systematic review, meta-analysis, 
and meta-regression of cohort studies. Critical Care Medicine 
2015;43(7):1508-19. 

Quasi-systematic 
review  

Not a systematic review – no 
quality appraisal of included 
studies; oxygen supply: 15 out 
of 24 studies used mechanical 
ventilation; 6 studies used a 
combination of mechanical 
ventilation and spontaneous 
breathing, 4 studies did not 
have information about oxygen 
supply; 15 studies were also 
included in the excluded study 
by Damiani E. et al. (2014) 
Included in the background 
section 

Helmerhorst HJ, Schultz MJ, van der Voort PH, Bosman RJ, 
Juffermans NP, de Jonge E, et al. Self-reported attitudes versus 
actual practice of oxygen therapy by ICU physicians and 
nurses. Annals of Intensive Care 2014;4:23. 

Survey and chart 
review audit  

Intervention: focused on 
mechanical ventilation 

Helmerhorst HJ, Schultz MJ, van der Voort PH, de Jonge E, 
van Westerloo DJ. Bench-to-bedside review: The effects of 
hyperoxia during critical illness. Critical Care (London, England) 
2015;19:284. 

Narrative review  Type of study 
Included in the background 
section 

Howard LS. Oxygen therapy. Clinical Medicine 2009;9(2):156-9. Narrative review  Type of study 
Included in the background 
section 

Joosten SA, Koh MS, Bu X, Smallwood D, Irving LB. The 
effects of oxygen therapy in patients presenting to an 
emergency department with exacerbation of chronic obstructive 
pulmonary disease. Medical Journal of Australia 
2007;186(5):235-8. 

Retrospective audit 
study (case series) 

Setting, oxygen therapy 
administered in the ambulance 
before arrival to hospital 

Kelly CA, Maden M. How do respiratory patients perceive 
oxygen therapy? A critical interpretative synthesis of the 
literature. Chronic Respiratory Disease 2014;11(4):209-28. 

Systematic review  Setting: included patients from 
any setting (acute oxygen 
therapy, domiciliary oxygen 
therapy, oxygen for palliation of 
symptoms); focused on 
patients’ perceptions  

Kelly FE, Hardy R, Hall EA, McDonald J, Turner M, Rivers J, et 
al. Fire on an intensive care unit caused by an oxygen cylinder. 
Anaesthesia 2013;68(1):102-4.  

Letter 
correspondence  

Type of study; report of an 
adverse event in a hospital 
Included in the background 
section 

Kernick J, Magarey J. What is the evidence for the use of high 
flow nasal cannula oxygen in adult patients admitted to critical 
care units? A systematic review. Australian Critical Care 
2010;23(2):53-70. 

Systematic review  Content-related reason: does 
not focus on appropriateness of 
oxygen use (discusses 
compliance, comfort, 
complications with device) 

Lamont T, Luettel D, Scarpello J, O'Driscoll BR, Connew S. 
Improving the safety of oxygen therapy in hospitals: Summary 
of a safety report from the national patient safety agency. BMJ 
2010;340:c187. 

Summary report on 
safety issues  

Type of study 
Included in the background 
section 

Martin DS, Grocott MP. Oxygen therapy in critical illness: 
Precise control of arterial oxygenation and permissive 
hypoxemia. Critical Care Medicine 2013;41(2):423-32. 

Narrative review  Type of study 
Included in the background 
section 

Masclans JR, Perez-Teran P, Roca O. The role of high flow 
oxygen therapy in acute respiratory failure. Medicina Intensiva 
2015;39(8):505-15. 

Narrative review  Type of study 
Included in the background 
section 
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McGloin S. Administration of oxygen therapy. Nursing Standard 
2008;22(21):46-8. 

Narrative review  Type of study 
Included in the background 
section 

Menzella F, Facciolongo N, Lusuardi M, Piro R, Formisano D, 
Castagnetti C, et al. Clinical audit on diagnostic accuracy and 
management of respiratory failure in COPD. Respiratory Care 
2012;57(12):2067-73. 

Retrospective 
clinical audit  

Population, intervention: 
patients with ventilator failure 
and non-invasive ventilation; no 
information about oxygen 
therapy; prescription for long-
term oxygen therapy 

Milesi C, Boubal M, Jacquot A, Baleine J, Durand S, Odena 
MP. High-flow nasal cannula: recommendations for daily 
practice in pediatrics. Annals of Intensive Care 2014;4:29.   

Narrative review  Type of study 
Included in the background 
section 

Nasir AA, O”Driscoll BR. Audit of oxygen management on nine 
medical wards using electronic prescribing systems. Thorax 
2012;67(Suppl2):A82.  

Audit study  Type of study, abstract poster; 
no baseline information 

Neves JT, Lobao MJ, Grupo de trabalho EMO. Oxygen therapy 
multicentric study--a nationwide audit to oxygen therapy 
procedures in internal medicine wards. Revista Portuguesa de 
Pneumologia 2012;18(2):80-85. 

Audit study  Language: Portuguese  

Nippers I, Sutton A. Oxygen therapy: Professional compliance 
with national guidelines. British Journal of Nursing 
2014;23(7):382-6. 

Narrative review  Type of study 
Included in the background 
section 

Nishimura M. High-flow nasal cannula oxygen therapy in adults. 
Journal of Intensive Care 2015;3:15.  

Narrative review  Type of study 
Included in the background 
section 

Nunes S, Maia J, Ferreira JP, Neves J, Marques I. Oxygen 
therapy: A clinical audit in an internal medicine department. 
Revista Portuguesa de Pneumologia 2015;21(2):101-3. 

Letter to the editor  Type of study: letter to editor 
about article by Neves et al. 
(2012) (excluded language: 
Portuguese) 

O’Driscoll BD, Bakerly ND, Caress A-L, Roberts J, Gaston M, 
Newton M, Yorke J. A study of attitudes, beliefs and 
organizational barriers related to safe emergency oxygen 
therapy for patients with COPD (chronic obstructive pulmonary 
disease) in clinical practice and research. BMJ Open 
Respiratory Research 2016;3:e000102.  

Cross-sectional 
study (involved 
survey, telephone 
interviews, and 
focus groups) 

Population, setting: included 
various populations 
(hospitalized patients, patient-
support groups, doctors, 
nurses, service managers and 
commissioners, ambulance 
staff, general public, friends, 
and contacts of patients with 
COPD) and settings (hospital, 
ambulance service, public 
spaces) 

O'Driscoll R. Emergency oxygen use. BMJ 2012;345:e6856. Narrative review  Type of study 
Included in the background 
section 

Peeler A, Fulbrook P, Kildea S. The experiences of parents and 
nurses of hospitalised infants requiring oxygen therapy for 
severe bronchiolitis: A phenomenological study. Journal of Child 
Health Care 2015;19(2):216-28. 

Qualitative study; 
semi-structured 
interviews  

Intervention 

Price AM, Plowright C, Makowski A, Misztal B. Using a high-
flow respiratory system (Vapotherm) within a high dependency 
setting. Nursing in Critical Care 2008;13(6):298-304. 

Audit study, 
retrospective  

Intervention: focus on specific 
device (Vapoderm – high-flow 
oxygen delivery system/ 
continuous positive airway 
effect) 

Ricard JD, Boyer A. Humidification during oxygen therapy and 
non-invasive ventilation: Do we need some and how much? 
Intensive Care Medicine 2009;35(6):963-5. 

Commentary, 
editorial  

Type of study; intervention 
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Roca O, Masclans JR. High-flow nasal cannula oxygen therapy: 
Innovative strategies for traditional procedures. Critical Care 
Medicine 2015;43(3):707-8. 

Commentary, 
editorial  

Type of study; intervention 

Roca O, Riera J, Torres F, Masclans JR. High-flow oxygen 
therapy in acute respiratory failure. Respiratory Care 
2010;55(4):408-13. 

Case series study  Included 20 patients 
Included in the background 
section 

Schibler A, Franklin D. Respiratory support for children in the 
emergency department. Journal of Paediatrics & Child Health 
2016;52(2):192-6. 

Narrative review  Type of study 
Included in the background 
section 

Schibler A, Pham TM, Dunster KR, Foster K, Barlow A, Gibbons 
K, et al. Reduced intubation rates for infants after introduction of 
high-flow nasal prong oxygen delivery. Intensive Care Medicine 
2011;37(5):847-52. 

Retrospective time-
series study  

Content-related reason: does 
not provide results on 
appropriateness; patterns of 
practice 

Sjoberg F, Singer M. The medical use of oxygen: A time for 
critical reappraisal. Journal of Internal Medicine 
2013;274(6):505-28. 

Narrative review  Type of study; focuses on 
specific medical conditions 

Smith GB, Prytherch DR, Watson D, Forde V, Windsor A, 
Schmidt PE, et al. S(p)o(2) values in acute medical admissions 
breathing air--implications for the British Thoracic Society 
Guideline for Emergency Oxygen Use in Adult Patients? 
Resuscitation 2012;83(10):1201-5. 

Retrospective chart 
review  

Intervention 
Included in the background 
section 

Sotello D, Orellana-Barrios M, Rivas AM, Nugent K. High flow 
nasal cannulas for oxygenation: An audit of its use in a tertiary 
care hospital. American Journal of the Medical Sciences 
2015;350(4):308-12. 

Audit study, 
retrospective  

Pre-intervention included 
patients treated with ventilation 
therapy 

Sotello D, Rivas M, Mulkey Z, Nugent K. High-flow nasal 
cannula oxygen in adult patients: A narrative review. American 
Journal of the Medical Sciences 2015;349(2):179-85. 

Systematic review  No information about 
appropriateness 
Included in the background 
section 

Spoletini G, Alotaibi M, Blasi F, Hill NS. Heated humidified high-
flow nasal oxygen in adults: Mechanisms of action and clinical 
implications. Chest 2015;148(1):253-61. 

Narrative review  Type of study 
Included in the background 
section 

Stolmeijer R, ter Maaten JC, Zijlstra JG, Ligtenberg JJ. Oxygen 
therapy for sepsis patients in the emergency department: A little 
less? European Journal of Emergency Medicine 
2014;21(3):233-5. 

Case series study  Intervention; population: sepsis 
patients 

Susanto C, Thomas PS. Assessing the use of initial oxygen 
therapy in chronic obstructive pulmonary disease patients: A 
retrospective audit of pre-hospital and hospital emergency 
management. Internal Medicine Journal 2015;45(5):510-6. 

Retrospective audit 
study (case series) 

Content-related reason: oxygen 
therapy administered in the 
ambulance before arrival to 
hospital in 82% of patients; 
does not provide separate 
outcome results for hospital 
use of oxygen 

Turner AM, Sen S, Steeley C, Khan Y, Sweeney P, Richards Y, 
et al. Evaluation of oxygen prescription in relation to hospital 
admission rate in patients with chronic obstructive pulmonary 
disease. BMC Pulmonary Medicine 2014;14:127. 

Case series study Population, included COPD 
patients on long-term oxygen 
therapy 

Vates S. Delivering oxygen therapy in acute care: Part 2. 
Nursing Times 2011;107(22):21-3. 

Narrative review  Type of study 
Included in the background 
section 

Walters G, Nadeem S. Improving acute oxygen prescription in a 
respiratory care unit. Quality & Safety in Health Care 
2009;18(6):512. 

Letter to the editor Type of study: not a primary 
study; describes results from 
an audit conducted in the UK in 
a respiratory care unit 
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Appendix C: Audit Studies 
TABLE C.1: Characteristics of included audit studies 

Primary author, year, 
country 

Study design, objective, 
data collection 

Funding and competing 
interest 

Population and setting Interventions and 
comparators 

Outcomes 
Authors’ conclusions 
Intervention effects 

Akbar & Campbell 200649 

United Kingdom 
Study design: Prospective 
audit study 
Objective: To study the 
influence of local guidelines 
on the behaviour of nursing 
and medical staff to optimize 
the oxygen use in patients 
admitted to hospital. 
Data collection: Between 
March and July 1998; 
patients observed Phase (1): 
data collection on three 
separate days one week 
apart over three weeks; 
Phase (2) at three weeks 
after distributing guidelines: 
data collection on one day 
each week for two weeks. 
Funding & competing 
interest: NR; NR 

Population 
Number: Phase (1) 
(pre-intervention audit) 
n=90; Phase (2) (post-
intervention) n=59  
Age: Adult patients; 
Mean, years (SD) 
Phase 1: 67±12; Phase 
2: 64±15 
Condition: COPD and 
asthma, pneumonia, 
pulmonary embolism, 
other chest conditions, 
postoperative, cardiac 
failure, ischemic heart 
disease, malignancy, 
other 
Setting 
District teaching 
hospital wards 
(respiratory, other 
medical, surgical, 
orthopaedics), coronary 
care unit 

Intervention 
O2 therapy: O2 administration 
device: Simple face mask, 
Venturi mask and other Venturi 
devices, nasal cannula (specs). 
Audit details: Phase (1) (pre-
intervention): Visits to the 
surgical and medical wards 
including coronary care unit to 
document patients on O2 
therapy; review of prescription 
sheets (dose, device, duration 
of administration), nursing 
records (oximetry recordings), 
medical records (diagnosis and 
indication of O2, ABGs results). 
Phase (2): Development and 
distribution of local guidelines, 
combined verbal and written 
intervention (guidelines 
distributed individually and in 
groups, written format, wards’ 
notice boards), included all the 
ward nurses and junior doctors; 
copies of guidelines delivered to 
the wards on notice boards; 
review at 3 weeks post-
intervention. 
Comparator 
Before and after intervention 

Outcomes 
Short-term: 
• Only a third of patients had an accurate prescription of oxygen 

with both the dose and device on the treatment chart.  
• Oxygen prescription did not change with guidelines: Phase (1): 

30% (27/90) vs. Phase (2): 32% (19/59).  
• Nurses administered oxygen better: Phase (1): 70% (19/27) 

vs. Phase (2): 95% (18/19); (p=0.043); and monitored more 
frequently using oximetry: Phase (1): 69% (62/90) vs. Phase 
(2): 91% (54/59) (p=0.001).  

• Patients with airway disease had their ABGs checked more 
frequently on admission: Phase (1): 65% (15/23) vs. Phase (2): 
87% (14/16); and after they started oxygen inhalation: 34% 
(8/23) vs. 68% (11/16).    

• Before guidelines, oxygen was given more frequently by 
masks than nasal cannulae (67% vs. 33%). The guidelines 
recommended the use of nasal cannulae if the dose of inspired 
oxygen was <40%; practice changed after the guidelines were 
distributed, with the use of nasal cannulae rising whilst mask 
usage fell (p=0.004). However, this change did not improve the 
compliance of patients with their oxygen.  

• The proportion of patients who were still on oxygen when they 
no longer needed it fell: Phase (1): 31% vs. Phase (2): 22%. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
The guidelines disseminated verbally and in writing had no 
influence on oxygen prescription, but improved the practice of 
close monitoring of patients with airway disease. Nurses improved 
their performance of both administration of oxygen according to 
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the prescribed dose and monitoring with oximetry. 
Intervention effects 
Modest effect, no change (no improvement of behaviour) but 
improvement of monitoring. 

Asciak et al. 20118 
Malta 
Study design: Prospective 
audit study 
Objective: To audit current 
practices on oxygen 
prescription in the ED, and 
on accurate oxygen 
administration in the wards 
of Mater Dei Hospital, and to 
propose changes in the 
prescription, documentation, 
and administraiton of 
oxygen.  
Data collection: Between 3 
March and 5 April 2010 
Funding & competing 
interest: NR; NR 

Population 
Number: N=248 
Age: Adult patients 16 
years of age or older; 
(Age: NR) 
Condition (n): Medical 
conditons: congestive 
heart failure (74), 
pneumonia/ bronchitis 
(37), acute coronary 
syndrome (36), 
cerebrovascular 
attack/transient 
ischemic attack (27), 
arrhythmias (19), 
chronic obstructive 
airways disease (17), 
asthma (10), shortness 
of breath (8), pleural 
effusion (6), 
deterioration in general 
condition/confusion (5), 
loss of consciousness 
(4), pulmonary fibrosis 
(2), lung malignancy (2), 
pulmonary embolus (2) 
Setting 
Hospital (ED, medical 
wards) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Data collected 
from medical sheets (SpO2, 
ABGs, SaO2, details of oxygen 
delivery, written instructions 
about oxygen prescription); 
within the first 24 hours 
following admission the patients 
were followed up in the wards, 
to review treatment chart, check 
documentation of oxygen 
prescription, and determine if 
oxygen treatment was 
administered as prescribed. 
Standard used: 2008 BTS 
guidelines. Proposed action to 
improve O2 administration.  
Comparator 
NA 

Outcomes 
Short-term: 
• Oxygen treatment was indicated in 85/248 patients. Of these, 

documented oxygen administration at the ED was only present 
in 23.5% (p<0.0001).  

• Formal instructions on oxygen use were documented in 85.9% 
(p<0.0001); however, in 51.8% of these, there were incomplete 
details.  

• Only 7.1% of patients in whom oxygen treatment was 
prescribed received oxygen therapy in the wards according to 
instructions (p<0.0001).  

• Documenting oxygen prescription in treatment charts made no 
significant difference to the number of patients who actually 
received oxygen correctly in the ward. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
There is need for better prescription, documentation, and 
administration of oxygen in the hospital. The authors propose the 
introduction of oxygen administration guidelines to aid doctors in 
prescribing oxygen. Also suggested the designing of a simple 
chart in which clear instructions at the ED and ward levels are 
written. Once these instructions are carried out, these have to be 
accompanied by signed affirmations of the nurses who followed 
the instructions. Records of monitoring of oxygen therapy can 
then be added to ensure that the treatment of patients with acute 
cardiorespiratory failure is instituted in the appropriate fashion. 
Intervention effects 
NA 

Boyle & Wong 200648 
New Zealand 
Study design: Retrospective 
audit study 
Objective: To assess the 
frequency and accuracy of 

Population 
Number: N=100 
patients 
Age: NR 
Condition: Respiratory 
(52), cardiovascular 

Intervention 
O2 therapy: O2 administration: 
Flow 1 to 5 L/min 
Audit details: Random review of 
patient medication charts and 
laboratory records. 

Outcomes 
Short-term: 
• 8% (8/100) patients receiving oxygen had it prescribed in their 

medical chart. 
• 75% (75/100) had oxygen prescriptions inadequate with 

respect to recommended guidelines for safe oxygen 
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inpatient oxygen prescrition 
at one hospital, and to 
promote the safe 
administration of oxygen. 
Data collection: Between 14 
April and 14 May 2005 
Funding & competing 
interest: NR; NR 

(37), neurology (6), 
other (5) 
Setting 
Hospital (medical 
wards) 

Recommendations for 
improvement. 
Comparator 
NA 

prescription.  
• Only 2% (2/100) patients had an adequate oxygen 

prescription. 
Long-term: NA 
Adverse effects: NR 
Conclusions 
The rates of oxygen prescription were unsatisfactory. The poor 
prescription rate carries serious potential consequences. There is 
a need for improved oxygen prescription; educational initiatives, 
andrevisions of the current drug chart. 
Intervention effects 
NA 

Considine et al. 201255 
Australia 
Study design: Retrospective 
audit study 
Objective: To describe the 
actual oxygen management 
practices in the first 4 hours 
of ED care for patients with 
exacerbation of COPD. 
Data collection: Between 
July 2006 and July 2007 
Funding & competing 
interest: Funded by 
university research grant; 
competing interest: none 

Population 
Number: N=273 
patients 
Age: Adult patients 18 
years of age or older; 
Median, years (IQR): 74 
(66; 80) 
Condition: Acute 
exacerbation of COPD 
Setting 
EDs (4 public and one 
private) 

Intervention 
O2 therapy: O2 administration: At 
arrival: 56% (152/273); at 1 
hour: 59% (160/273); at 4 hours 
54% (147/273). O2 
administration device: Nasal 
cannula, face mask, air-
entrainment mask, other: non-
invasive positive-pressure 
ventilation 
Audit details: Review medical 
records by two research fellows 
(experienced emergency 
nurses). 
Comparator 
No oxygen (Note: no 
comparison analysis provided 
except number of participants 
who did not receive oxygen) 

Outcomes 
Short-term: 
• Oxygen was administered to 82.1% of patients (224/273) 

during the first 4 hours of ED care. 
• A considerable number of patients with documented 

hypoxemia (O2 saturation<90%) did not receive oxygen: 62% 
on ED arrival, 30% at 1 hour, 45.5% at 4 hours.  

• On ED arrival, there was no significant difference in oxygen 
saturation between patients who did and did not receive 
oxygen: both groups had a median oxygen saturation of 96%. 

• There was a significant variability in oxygen use in EDs. 
• There was a trend towards using face masks on ED arrival and 

then an increased use of nasal cannulae, at 4 hours after 
admission. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
There is variation in the oxygen management of ED patients with 
COPD, and a disparity between ED oxygen practices and 
recommendations from internationally accepted guidelines for 
COPD management. A number of patients with documented 
hypoxemia were not given oxygen. Future research should focus 
on increasing evidence-based oxygen use and a better 
understanding of clinicians' oxygen decision-making in patients 
with COPD. 
Intervention effects 
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NA 

Dolan et al. 201343 
United Kingdom 
Study design: Prospective 
audit study 
Objective: To improve 
oxygen prescribing in a 
respiratory ward to >95% 
according to the 2008 BTS 
guidelines for the 
prescription of emergency 
oxygen in adults. 
Data collection: NR, data 
collected over a six-day 
period 
Funding & competing 
interest: No funding; 
competing interest: none 

Population 
Number: N=196; Pre-
intervention group: 
n=79; Post-intervention: 
n=117  
Age: Adult patients; 
Median, years (range): 
74 (15-99) 
Condition: NR 
Setting 
Teaching hospital 
(respiratory ward) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Eight final-year 
medical students reviewed the 
drug charts of all patients 
admitted to the respiratory ward 
on a daily basis in order to 
collect data on five audit 
questions: (1) Has O2 been 
prescribed? (2) Has an O2 
target saturation level been 
indicated? (3) Has O2 been 
prescribed as an 'as required' 
(PRN) or 'continuous therapy'? 
(4) Has the prescription been 
signed? (5) Has O2 been signed 
for in every drug round since 
the original prescription? 
Following an initial audit cycle, 
an educational poster was 
distributed to all clinical staff via 
email and hard copies of the 
poster were placed strategically 
throughout the ward before its 
effectiveness was measured. 
Comparator 
Before and after intervention 

Outcomes 
Short-term: 
• In pre-intervention phase, compliance with all five audit 

measures varied from 0 to 25%. 
• There was an increase in the variation in compliance after the 

poster intervention between 14 and 44%; however, this 
masked better overall compliance with all five investigative 
questions with figures of 44%, 39%, and 42% being recorded 
in three of the four post-intervention days.  

• Overall there was an increased compliance with four of the five 
audit questions.  

• Compliance with question 3 rose from 14% to 83%. 
Long-term: NA 
Adverse effects: NR 
Conclusions 
The poster intervention was marginally effective. The study 
showed that students can improve prescribing in a clinical setting. 
In order to achieve 100% compliance, it is important that oxygen 
prescription is frequently audited and educational interventions 
are sustained and varied.  
Intervention effects 
Marginal change 

Eastwood et al. 201112 
Australia 
Study design: Prospective, 
one-day point prevalence 
(cross-sectional) audit study 
Objective: To describe 
oxygen administration and 
respiratory monitoring of 
ward patients admitted to 
the acute care campus, and 
to assess differences in 
charateristics and outcomes 
between patients who are 

Population 
Number: N=323; Not on 
oxygen n=247; On 
oxygen therapy: n=76 
Age: Adult patients 18 
years of age or older; 
Mean, years (median, 
range): All patients: 
64.5 (67, 18-94); Not on 
oxygen: 63.1 (65, 18-
94); On oxygen therapy 
68.8 (74, 18-92) 

Intervention 
O2 therapy: O2 administration: 
n=76; O2 administration device: 
nasal prongs 57 (75%); 
tracheostomy 10 (13%); simple 
face mask 4 (5.2%); sealed face 
mask 3 (3.9%); high-flow 
oxygen therapy 2 (2.6%). 
Incorrectly fitted oxygen delivery 
modes: transfacial (face mask 
on cheek n=2), transthoracic 
(nasal prong on patient's chest 
n=1), submental (nasal prong 

Outcomes 
Short-term: 
• SpO2 documented (12 hours preceding the audit): 91% of 

cases not receiving O2 therapy vs. 100% of those receiving O2 
therapy; Median Sp O2: not receiving O2: 96% vs. O2 therapy 
94% (p<0.001). 

• 16% (12/76) patients receiving oxygen vs. 5% (13/247) in 
patients not on O2 died (11/12 patients who received oxygen 
and died were patients from medical wards). 

• The in-hospital mortality of patients receiving oxygen was three 
times that of those not receiving oxygen (15.8% vs. 5.3%) 
(p<0.0056). 
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receiving versus are not 
receiving oxygen. 
Data collection: 26 August 
2009 
Funding & competing 
interest: Funded by Austin 
Health Anaesthesia and 
Intensive Care Trust Fund; 
competing interest: none 

p=0.0094 
Condition: Not on 
oxygen: Medical 
patients n=169 (68%); 
surgical n=78 (32%); 
On oxygen therapy: 
Medical patients n=49 
(65%); surgical n=27 
(35%) 
Setting 
Tertiary teaching 
hospital (acute care 
campus) 

on patient's chin n=1), at-a-
distance modes (nasal prongs 
in patient's hand n=1). Oxygen 
flow rates consistent with the 
hospital protocol; oxygen 
humidification systems n=11 
(14.9%) 
Audit details: Visual inspection 
of patients to observe oxygen 
administration, assessment of 
patient observation charts for 
documented information; used a 
single case report form; hospital 
had local oxygen therapy 
protocol consistent with the 
2008 BTS guidelines. 
Comparator 
Patients not on oxygen therapy 

Long-term: Follow-up at 30 days after audit 
Adverse effects: 6% of patients did not receive O2 appropriately – 
O2 delivery devices were incorrectly fitted/interruptions to or 
failure to maintain adequate device fit.  
Conclusions 
Oxygen was administered to one-quarter of ward patients. 
Oxygen saturation was not documented in approximately 10% of 
patients. Oxygen therapy in ward patients identifies individuals 
with increased mortality. Findings have implications for patient 
safety, educational training, and quality improvement activities. 
Continuing educational interventions to raise awarness of the 
high-risk status of patients receiving oxygen and strategies to 
detect patients at risk of hypoxemia are advised.  
Intervention effects 
NA 

Eastwood et al. 200952 
Australia 
Study design: Retrospective 
audit study 
Objective: To describe how 
intensive care nurses 
manage the administration 
of supplemental oxygen to 
patients during the first 24 
hours after cardiac surgery. 
Data collection: Between 
June and October 2008 
Funding & competing 
interest: NR; NR 

Population 
Number: N=233 (after 
extubation) 
Age: Adult patients; 
Mean, years (SD): 
70±10.24 
Condition: Post-surgical 
procedure for coronary 
bypass, cardiac valve, 
cardiothoracic or 
vascular conditions 
Setting 
Hospital (acute care) 

Intervention 
O2 therapy: O2 administration 
device: Immediate after 
extubation: face mask (n=214), 
nasal cannula (n=7), 
nasopharyngeal oxygen 
catheter (n=9), non-invasive 
ventilation or high-flow oxygen 
therapy (n=3) 
Audit details: Review of medical 
record from computerized 
document management system. 
Comparator 
NA 

Outcomes 
Short-term: 
• Hypoxemia was found in 24% of patients (57/233), of whom 56 

patients were receiving supplemental O2. 
• Despite the almost continous administration of supplemental 

O2 during the first 24 hours after surgery, 64% of patients 
(148/233) experienced one or more episodes of hypoxemia or 
a respiratory rate abnormality.   

• Few patients had their oxygen flow rate or delivery device 
changed when such an episode was documented, suggesting 
that many episodes remained untreated.   

• Three patients died. 
Long-term: NA 
Adverse effects: NR 
Conclusions 
The findings suggest that the ICU environment does not protect 
cardiac surgical patients from suboptimal oxygen delivery, and 
highlights the need for strategies to prompt the early initiation of 
interventions aimed at optimizing blood oxygen levels in cardiac 
surgical patients in the ICU. 
Intervention effects 
NA 
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Gatter et al. 201529 

United Kingdom 

Study design: Prospective, 
time series study 
Objective: To increase the 
rate of oxygen prescribing, 
and to increase the 
percentage of nurses 
signing appropriately for 
oxygen titration and 
administration. 
Data collection: Between 
October 2013 and January 
2015 
Funding & competing 
interest: Funded by 
University Hospitals Bristol 
NHS Foundation Trust; 
competing interest: none 

Population 
Number: n=74 patients 
(at first data collection 
point); subsequently NR 
Age: NR 
Condition: NR; medical, 
surgical 
Setting 
Hospital (medical and 
surgical wards: medical 
admissions unit, older 
persons admissions 
unit, surgical and 
trauma admissions unit, 
respiratory wards, 
thoracic surgery ward) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Monthly data 
collection using PDSA cycles to 
trial the interventions; 
established audit criteria 
(prescription, target range); 
education of junior doctors, 
distribution of an audit 
newsletter, trust-wide safety 
briefings, nursing and pharmacy 
meetings, posters, oxygen 
hangers; patient safety 
systems-clinical risk register, 
incident reporting system. 
Comparator 
Monthly reviews, time series; 
results after intervention 

Outcomes 
Short-term: 
First data collection vs. post-measurement  
• Patients who received oxygen and had a valid prescription 

44.4% vs. 76.9%. 
• Oxygen was signed for by nursing staff on 26.6% vs. 60% of 

drug rounds.  
• Patients on oxygen, within their target range 61.8% vs. 76.7%. 
Long-term: Monthly review 
Adverse effects: More than 2% of patients were above the 
targeted range, at serious risk of type 2 respiratory failure 
Conclusions 
The most successful two interventions in the year were trust-wide 
safety briefing and oxygen hangers (i.e. attached laminated 
hangers to the oxygen points coming out of the walls to act as a 
visual reminder). 
Intervention effects 
Change; improvement 

Gunathilake et al. 201413 
Australia 
Study design: Prospective 
audit study 
Objective: To evaluate the 
appropiratenes of oxygen 
therapy procedures in adult 
medical and surgical 
patients admited to the 
hospital.  
Data collection: February 
2013 (initate quality 
improvement project); March 
2013 (initial audit); May 
2013 (multicomponent 
intervention) and July 2013 
(audit post-intervention) 
Funding & competing 
interest: NR; NR 

Population 
Number: Pre-
intervention: n=82 
patients; Post-
intervention: n=77 
patients 
Age: Adult patients 
Mean, years (SD) Pre-
intervention: 72.7±14.7; 
Post-intervention: 
73.6±12.4 
Condition: Pre-
intervention: medical 
n=70 (85%), surgical 
n=12 (15%); Post-
intervention: medical 
n=65 (84%), surgical 
n=12 (16%); COPD, 
pulmonary infection, 
heart failure, pulmonary 
vascular disease, 
interstitial lung disease 

Intervention 
O2 therapy: O2 administration 
device: Nasal cannula, Hudson 
mask, Venturi mask, reservoir 
(non-rebreather mask) 
Audit details: Multicomponent 
intervention: implementation of 
a local hospital oxygen policy; 
introduction of a specific oxygen 
prescription chart; targeted staff 
education (presentation of the 
findings of the initial audit, junior 
medical officer teaching 
sessions and in-service training 
sessions for nursing staff); 
review of patient medical charts, 
bedside documents, case 
record for the presence and 
completeness of oxygen 
prescription; review Standard 
Adult General Observation 
charts and nursing notes for 

Outcomes 
Short-term: 
March 2013 vs. July 2013 
• Oxygen prescribed specifying target saturation, device, and 

initial flow rate specified: 17% (14/82), 3.6% (3/82) and 2.4% 
(2/82) respectively vs. 34% (26/77) p<0.0001.  

• Only 2.4% (2/82) of patients had an adequate oxygen 
prescription satisfying all three criteria in March 2013.  

• 47% of patients (9/19) with conditions predisposing to 
hypercapnic respiratory failure who were receiving oxygen 
therapy had oxygen saturation above the recommended target 
(SpO2 88 to 92%) at the time of the audit; after intervention 
(July 2013), 18% (4/18) had oxygen saturations >92%, p=0.04.  

• Oxygen therapy monitoring was satisfactory during the audit 
period, but oxygen titration was unsatisfactory and did not 
significantly improve following the intervention. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
Oxygen was often administered without any prescription. A 

Oxygen therapy in acute care settings  45 



 

Setting 
Rural hospital 

evidence of oxygen monitoring 
and titration; used a set of 
criteria standards set by 2008 
BTS guidelines for oxygen 
prescription, monitoring, and 
titration. 
Comparator 
Before and after intervention 

multicomponent intervention can achieve a significantly increased 
rate of satisfactory oxygen prescriptions specifying target 
saturation, including in those who are at risk of hypercapnic 
respiratory failure. The study demonstrated the feasibility of 
implementing a multicomponent intervention to improve oxygen 
prescribing in a rural setting. Key components were developing an 
oxygen policy, introducing a specific oxygen prescription chart, 
and targeted staff education. These interventions improved 
oxygen prescribing but did not improve oxygen titration. 
Intervention effects 
Change; improvement 

Hickey 20075 

United Kingdom 

Study design: Prospective 
audit study 
Objective: To examine 
current prescribing practice 
plus methods of oxygen 
delivery on a respiratory 
ward. 
Data collection: NR; data 
collected over 4-week period 
(data recorded Monday to 
Thursday) 
Funding & competing 
interest: NR; NR 

Population 
Number: Pre-
intervention n=55; Post-
education/post-audit: 
n=55  
Age: NR 
Condition: COPD, 
pneumonia, asthma, 
cardiac, other 
Setting 
Hospital (respiratory 
ward) 

Intervention  
O2 therapy: O2 administration 
device: High-flow hot water 
humidified, simple face mask, 
cold water humidified, nasal 
cannula, non-rebreather mask, 
Venturi valve and mask 
Audit details: Audit standards 
were prepared prior to 
commencing (focus on 
prescribing, arterial oxygen 
saturation recorded); education 
of doctors and nurses; post-
education audit. 
Comparator 
Before and after intervention 

Outcomes 
Short-term: 
• Simple face masks and non-rebreather masks were not used 

on the ward after education (post-audit). 
• 3 patients had no record of SaO2 on the bedside observation 

chart vs. 1 patient post-audit.  
• 6 patients received oxygen therapy despite having SaO2>94% 

on air vs. 0 patients post-audit (p=0.027).  
• FiO2 values were increased by the nursing staff if the SaO2 fell 

below 92% post-audit.  
Long-term: NA 
Adverse effects: (pre-intervention vs. post-audit) 
• Oxygen delivery: 14 errors pre-intervention vs. one post- audit. 
• Lack of understanding about the best device to deliver oxygen: 

6 patients were on inappropriate oxygen delivery devices pre-
intervention (i.e., 6 L/min of oxygen given via nasal cannulae; 
patients on more than 10 L/min of dry oxygen for more than 24 
hours; patients on non-rebreather masks and a flow setting 
less than 5 L/min; patients on simple face masks with flow set 
less than 5 L/min). No evidence of innapropriate oxygen 
delivery devices post-audit (p=0.027). 

• Pre-intervention there were found inaccurate flow meter 
settings (6), innapropriate face masks (4), oxygen flow meters 
turned off (1), no pulse oximetry recordings (3) vs. one error 
regarding inaccurate flow meter settings post-audit (p<0.001). 

Conclusions 
Doctors were failing to prescribe oxygen in line with trust’s 
prescribing policy, and nurses were administering oxygen without 
having an authorized prescription. In the short term, education 
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alone is sufficient to change practice among nurses in the delivery 
of oxygen therapy, but not sufficient for doctors to significantly 
change prescribing patterns. 
Intervention effects 
Change; improvement 

Holbourn & Wong 201430 
New Zealand 
Study design: Prospective 
audit study 
Objective: To evaluate the 
current oxygen prescribing 
practices on different 
specialty wards in one 
hospital (Waikato). The 
secondary aim was to 
evaluate potential harm from 
oxygen toxicity of the 
patients whose oxygen was 
not prescribed appropriately. 
Data collection: Between 
December 2012 and April 
2013 
Funding & competing 
interest: NR; NR 

Population 
Number: N=120; 
respiratory (n=40), 
surgical (n=40), other 
medical specialties 
(n=40) 
Age: NR 
Condition: NR 
Setting 
Hospital (medical and 
surgical wards: 
respiratory, surgery 
other medical 
subspecialties (general 
medicine, renal, and 
cardiology) 

Intervention 
O2 therapy: O2 administration 
device: Majority used nasal 
cannula between 0.5 and 4 
L/min; 4 patients used Hudson 
mask; 0 patients used Venturi 
mask. 
Audit details: Random 
unscheduled reviews of the 
medical and surgical wards; 
included all patients on oxygen 
therapy at the time of review, 
review of medication charts, 
clinical records, hospital 
laboratory system results. 
Prescription charts have a 
section on oxygen therapy for 
flow rate, saturation aim, device 
to be used. Checked for 
following advice from the 2008 
BTS guidelines; hospital policy. 
Comparator 
NA 

Outcomes 
Short-term: 
• 58% of patients (70/120) had oxygen prescribed.  
• Only 51.7% of patients (62/120) were prescribed correctly 

(corresponding flow rate, device, and oxygen saturation aims). 
Long-term: NA 
Adverse effects: Among the 50 patients whose oxygen was not 
prescribed, many were classified as having high risk of potential 
complications of oxygen toxicity: 44% had chronic respiratory 
disease, 70% had smoking history, and 16% had previous type 2 
respiratory failure. 
Conclusions 
Current oxygen prescription rates and practices in Waikato 
Hospital are not satisfactory and can put patients at risk of oxygen 
toxicity. There is a significant discrepancy in prescribing practices 
between specialities. Better education of oxygen prescription is 
required to raise the awareness and to improve the prescribing 
practice across the hospital. It was recommended to introduce 
regular education sessions on oxygen prescribing to all ward-
based medical and nursing staff.  
Intervention effects 
NA 

Lagan et al. 201341 
United Kingdom 
Study design: Prospective 
audit study 
Objective: To review/audit 
and change the 
inappropriate practice of 
administering oxygen 
therapy indiscriminately to 
patients with acute chest 
pain. 
Data collection: Baseline 

Population 
Number: 2010: n=100; 
2012: n=100; 2013: 
n=105 
Age: Adult patients, 
Mean, years (SD) 2010: 
61±16; 2012: 57±20; 
2013: 52±20 
Condition: Chest pain of 
acute onset 
Setting 
Hospital (ED, coronary 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Oxygen therapy 
flow chart (local guidance); nine 
lectures (1 hour) delivered to 
medical, nursing, and auxiliary 
staff; assess the 
appropriateness of oxygen 
therapy (initial oxygen 
saturation, provision of oxygen 
and oxygen saturation achieved 
on it, documentation, 

Outcomes 
Short-term: 
• Inappropriate oxygen therapy 2010: 25%; 2012: 1%; 2013: 3%. 
• Appropriate assessment for the need of oxygen therapy 2010: 

71%; 2012: 94%; 2013: 96%. 
• Documentation of oxgen therapy (by doctors) 2010: 30%; 

2012: 67%; 2013: 75%. 
• Prescription of oxygen 2010: 0%; 2012: 17%; 2013: 50%. 
• Only 71% of patients in a hospital setting were correctly 

assessed for requiring oxygen therapy. After introducing local 
guidelines and a series of lectures, it increased to 94%.  
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audit between June and July 
2010; Re-audit between 
April and May 2012, and 
February and March 2013 
Funding & competing 
interest: NR; competing 
interest: none 

care unit, heart 
assessment centre, 
medical assessment 
unit, cardiology ward) 

prescription). 
Comparator 
Before and after intervention 

• A third audit showed sustained change, with 96% of patients 
being appropriately assessed for needing oxygen therapy. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
Targeted education aimed at key staff members and the creation 
of local guidelines allowed improvements to be made in the 
management of patients with chest pain of acute onset and 
reduced potentially harmful practices. 
Intervention effects 
Change; improvement 

McCarthy et al. 201342 

Ireland 

Study design: Mixed 
retrospective (Phase 1 pre-
implementation), prospective 
(Phase 2 post-
implementation) pilot 
feasability study 
Objective: To determine the 
efficacy and usefulness of a 
COPD care bundle designed 
for the initial management of 
acute exacerbations of 
COPD, and to assess 
whether it improves quality 
of care and provides better 
outcomes. 
Data collection: Phase 1 
(pre-implementation): 
between October and 
December 2010; Phase 2 
(post-implementation): 
March to May 2011 
Funding & competing 
interest: NR; competing 
interest: none 

Population 
Number: Phase 1: n=50 
consecutive patients; 
Phase 2: n=51 
consecutive patients  
Age: Adult patients 
Mean, years (range) 
Phase 1: 70 (42-90); 
Phase 2: 72 (46-89) 
Condition: Acute 
exacerbation of COPD 
Setting 
University teaching 
hospital (ED, acute 
medical unit, medical 
assessment unit) 

Intervention 
O2 therapy: O2 administration: 
FiO2 2L/min; maintain SaO2 of 
>88%<92%; O2 administration 
device: Nasal cannula, mask 
Audit details: Implementation of 
a care bundle designed for 
patients with COPD that 
includes oxygen therapy 
actions: administration of 
oxygen, monitor SaO2 and 
ABGs; education of ED staff, 
presentation of the bundle at 
medical grand rounds. 
Comparator 
Before and after intervention 

Outcomes 
Short-term: 
• Appropriate early performance of arterial blood gases 36% of 

patients in Phase 1 vs. 98% in Phase 2 (p<0.001). 
• Appropriate prescription of the FiO2 given to each patient and 

use of oxygen therapy: 76% in Phase 1 vs. 96% in Phase 2 
(p=0.003).  

• Number of deaths: none in Phase 1 vs. one case in Phase 2, 
p=0.32; cause of death NR.  

Long-term: NA 
Adverse effects: NR 
Conclusions 
The use of a bundle improves the delivery of care for COPD 
exacerbations in the ED. There is more appropriate use of 
therapeutic interventions, especially oxygen therapy (and 
intravenous corticosteroids). 
Intervention effects 
Change; improvement 
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Medford et al. 200951 
United Kingdom 
Study design: Prospective 
audit study 
Objective: To examine 
whether oxygen prescribing 
and the appropriateness of 
oxygen therapy would be 
increased by medical 
admissions unit nurse 
education and a nurse-
mediated reminder strategy 
to junior medical staff. 
Data collection: January 
2008 one month 
observation; re-audit May 
2008 
Funding & competing 
interest: NR; NR 

Population 
Number: n=51 
consecutive emergency 
admission patients 
(January 2008; before 
intervention); n=51 
consecutive emergency 
admissions re-audit 
(May 2008; re-audit) 
Age: NR 
Condition: NR 
Setting 
Teaching hospital 
(emergency care) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Chart review on 
admission, presence of SpO2 
and alertness documentation 
pre- and post- oxygen 
administration; initial audit, 
educational talks on appropriate 
oxygen prescribing, introduction 
of an active nurse-facilitated 
reminder strategy, email 
reminder, verbal contact 
targeting junior medical staff; 
two nurses were involved in the 
audit team. A team of 10 acute 
medical nurses were involved in 
facilitating the appropriate 
administration and prescription 
of oxygen by liaison with junior 
medical staff. 
Comparator 
Before and after intervention 

Outcomes 
Short-term: 
• Oxygen prescription (written information that includes rate, 

dose, duration, route) and oxygen appropriateness: 0% pre-
intervention vs. 49% post-audit (p<0.0001).  

• Appropriate oxygen prescription overall: 70.6% pre-
intervention vs. 76.5% post-audit (p=0.65, non-statistically 
significant improvements) 

Long-term: NA 
Adverse effects: 
• Reduction in type 1 respiratory failure errors: 18.4% pre-

intervention vs. 3.8% post-audit (p=0.13)  
• Reduction in type 2 respiratory failure errors: 61.3% pre-

intervention vs. 44.0% post-audit (p=0.49). 
Conclusions 
The emergency oxygen prescribing behaviour by junior doctors in 
medical admision unit remains poor but significant and quick 
improvements in oxygen prescribing behaviour are achievable 
through a nurse-facilitated reminder strategy with reduction in 
inappropriate oxygen prescribing. These strategies may be 
relevant to other ward settings and aspects of patient care. 
Intervention effects 
Change; improvement 

Nickless & Fallon 201146 
United Kingdom 
Study design: Prospective 
audit study 
Objective: To describe the 
implementation of a new 
oxygen policy. 
Data collection: November 
2009: point prevalence 
audit; 10 May 2010: roll-out 
the new oxygen policy; 
electronic prescribing 
system was set-up to 
produce a monthly report 
detailing the number of 
patients prescribed oxygen. 
November 2010: point 

Population 
Number: n=503 (10 
May 2010) 
Age: NR 
Condition: NR 
Setting 
University teaching 
hospital (emergency 
services, acute and 
non-acute specialites, 
surgery, neonatal) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: New oxygen 
therapy policy: multidisciplinary 
working group (pharmacists, 
consultant respiratory medicine, 
specialist respiratory nurse) to 
produce and implement a trust-
wide policy for prescribing, 
administrating, and monitoring 
oxygen therapy; education and 
training via training sessions, 
electronic copies of the 
educational presentations 
(intranet), trust's mandatory 
medicines management 

Outcomes 
Short-term:  
November 2009 
• Oxygen had not been prescribed for 70% of patients who were 

using it.  
• Of the prescriptions that had been written, most lacked the 

details recommended by the BTS guidelines (such as delivery 
system used and target oxygen saturation).  

Performance indicators (%): 
• O2 therapy stated anywhere in the medical notes or on 

prescription: November 2009: 67%; November 2010: 88%. 
• O2 prescribed on paper chart or electronically November 2009: 

30%; November 2010: 72%. 
• O2 prescribed electronically: November 2009: 2%; November 

2010: 51%. 
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prevalence audit 
Funding & competing 
interest: NR; NR 

induction for new staff, update 
sessions for existing staff, 
published in the trust's monthly 
brief and newsletter, 
notifications sent by email to all 
doctors, nurses, pharmacists, 
message alerts on the login 
screen of the electronic 
prescribing system, posters 
placed on the trolleys holding 
the medical notes and in the 
staffrooms. Communication of 
results, use of Kotter's eight 
steps of change management. 
Comparator 
Before and after intervention 

• Target saturation range stated: November 2009: 43%; 
November 2010: 70%.  

• Starting device stated: November 2009: 44%; November 2010: 
80%. 

• Starting flow rate and concentration stated: November 2009: 
66%; November 2010: 82%. 

• Duration stated: November 2009: 36%; November 2010: 88%. 
Long-term: NA 
Adverse effects: NR 
Conclusions 
The process has demonstrated the importance of multidisciplinary 
work and the need to have a structured plan for implementing a 
policy that will affect all clinical staff working within a trust. Change 
cannot be achieved simply by launching a new policy; it requires 
continuous engagement with staff and monitoring of performance. 
Intervention effects 
Change; improvement 

O'Driscoll et al. 201145 

United Kingdom 
Study design: Prospective 
annual audit (national) 
Objective: To audit the use 
of oxygen in United Kingdom 
hospitals before the BTS 
guideline was published in 
2008 and at annual intervals 
afterwards. 
Data collection: Between 
September and October 
2008-immediately prior to 
the guideline launch, and 
every year (i.e. 2009, 2010) 
Funding & competing 
interest: NR; compenting 
interest: none 
 
(Note: see also: O'Driscoll 
2016 56) 

Population 
Number: 2008: 
N=14,830 patients - on 
oxygen 17.5% on the 
day of audit; N=99 
hospitals; n=712 wards 
2010: N=22,017 
patients -15.5% on 
oxygen on the day of 
audit; N=90 hospitals; 
n=1,026 wards 
Age: Adult patients (age 
NR) 
Condition: NR 
Setting 
Hospital (medical high 
dependency unit, 
respiratory, medical 
assessment unit, 
surgical high 
dependency unit, 
coronary care unit, 
general medicine, 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: One-day audit 
review (annual); details not 
stated. 
Comparator 
NA, see results from other 
years  

Outcomes 
Short-term: Oxygen prescribed: 
• Patients using oxygen who had a valid prescription or written 

order (and those with a prescription with target range): 2008: 
32(10%); 2010: 56(41%). 

• Drug rounds on which oxygen was signed for (if patient on 
oxygen: 2008: 5%; 2010: 16%. 

• Observed rounds during which oximetry was documented: 
2008: 94%; 2010: 99%. 

• Patients using the exact oxygen delivery system specified for 
them: 2008: 47%; 2010: 59%. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
Oxygen prescribing and administration in the United Kingdom was 
highly unsatisfactory prior to the publication of the BTS guidelines 
in 2008 and is improving slowly. There are particular difficulties in 
trying to ensure that oxygen is prescribed, administered, and 
monitored in the same manner as other drugs. In addition, the 
audit has identified delays in implementing new local oxygen 
policies and in training healthcare staff. Prior to the publication of 
the BTS emergency oxygen guidelines, most United Kingdom 
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surgical, elderly care) hospital patients who received oxygen did not have a prescription 
for this drug. The majority of patients had a prescription for 
oxygen in 2010 but there is still scope for major improvement in 
oxygen prescribing and monitoring. Despite the presence of 
oxygen champions in most United Kingdom hospitals, it is proving 
difficult to implement local oxygen policies based on the BTS 
guidelines. 
Intervention effects 
Change; improvement 

O'Driscoll 2016 56 
United Kingdom 
Study design: Prospective, 
one-day point prevalance 
audit study (national) 
Objective: 1. To determine 
the number of United 
Kingdom hospital patients 
receiving oxygen therapy; 2. 
To examine whether these 
patients had a valid 
prescription with target 
range; 3. To determine the 
proportion of oxygen users 
that were judged to be at 
risk of type 2 respiratory 
failure; 4. To examine 
whether oxygen was signed 
for on drug rounds; 5. To 
examine whether oxygen 
saturation was documented 
on observation rounds; 6. To 
examine whether the oxygen 
saturation was within, 
above, or below the target 
range; 7. To determine how 
many hospitals had an 
oxygen administration policy 
based on the 2008 BTS 
guidelines; 8. To examine 
the types of oxygen 
prescribing and monitoring 
systems in use in United 
Kingdom hospitals; and 9. 

Population 
Number: n=180 
hospitals, n=2,473 
wards, n=55,208 
patients of whom 14% 
(n=7,741) received 
oxygen therapy 
Age: Adult patients 
(Age: NR) 
Condition: NR 
(emergency use) 
Setting 
180 hospitals in the 
United Kingdom 
(medical, surgical 
wards) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Annual audit 
review; details not stated. 
Comparator 
NR, see results previous audits 

Outcomes 
Short-term: 
• 42.5% of patients receiving supplemental oxygen had no valid 

prescription, despite 70% of hospitals having a policy of setting 
a target saturation range for all patients at the time of 
admission to hospital. 

• Only 69% of patients with a prescribed target range had a 
saturation within the intended range. 9.5% of patients were 
below the target range and 21.5% were above the target 
range.  

• Oxygen saturation was reliably documented during observation 
rounds (104% of expected frequency), but oxygen was signed 
for on only 28% of drug rounds. 

Long-term: NA 
Adverse effects (potential): 8.8% of patents using oxygen were 
found to be at risk of iatrogenic hypercapnia due to being above 
their target range by more than 2%, despite recognized 
hypercapnic risk (prescribed target range of 88-92% or less). 
Conclusions 
The implementation audits have shown very gradual improvement 
in most of the measures that were studied, as well as a gradual 
move towards electronic prescribing and towards setting a target 
saturation range for all patients at the time of admission to 
hospital. The most strategic issue raised by these audits is that a 
very common drug (oxygen) is being administered to about 6,000 
United Kingdom hospital patients without any written order on any 
given day, and less than a third of patients who are using this 
drug have it documented on regular drug administration rounds. 
Intervention effects 
Change; gradual improvement 
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To examine the state of 
training in oxygen therapy 
for doctors and nurses at 
each hospital. 
Data collection: Between 15 
August and 1 November 
2015 
Funding & competing 
interest: NR; NR 

Parke et al. 20139 
Australia, New-Zealand 
Study design: Prospective, 
one-day point prevalance 
(cross-sectional) multicentre, 
multinational, audit study 
Objective: To describe how 
oxygen therapy is 
prescribed, administered, 
and monitored for non-
intubated patients. 
Data collection: 13 and 21 
November, and 6 December 
2012 
Funding & competing 
interest: NR; competing 
interest: none declared 

Population 
Number: N=178; 
cardiovascular (n=38; 
21.7%); respiratory 
(n=35; 19.7%); 
gastrointestinal (n=29; 
16.3%); neurological 
(n=15; 8.4%); sepsis 
(n=18; 10.1%); trauma 
(n=11; 6.2%); 
renal/genitourinary 
(n=7; 3.9%); other 
(n=22; 12.4%) 
Age: Adult patients; 
Mean, years (SD): 
57.3±18.8 
Condition: Hypoxemia 
measured by peripheral 
oxygen saturation 
(n=54; 30.5%); routine 
therapy (not 
protocolised) (n=53; 
29.9%); hypoxemia 
measured by ABG 
analysis (n=42; 23.7%); 
protocolized care (n=21; 
11.9%) 
Setting 
40 ICUs 

Intervention 
O2 therapy: O2 administration 
device: Simple nasal prongs 
(n=117; 65.7%); simple face 
mask (n=10; 5.6%); restricted-
flow mask (e.g., Venturi mask, 
simple face mask or simple 
nasal cannula) (n=5; 2.8%); 
high-flow mask (n=5; 2.8%); 
nasal high-flow (n=33; 18.5%); 
non-invasive ventilation (n=4; 
2.2%); other devices (n=4; 
2.2%); n=45 (25.4%) received 
humidified oxygen therapy 
using a water bath or heated 
humidifier 
Audit details: Review oxygen 
prescription (flow rate, inspired 
oxygen concentration, delivery 
device, monitoring, target 
saturation), method of 
administration; survey of ICUs 
about oxygen therapy protocols 
and devices available for 
oxygen therapy. 
Comparator 
NA 

Outcomes 
Short-term: 
• 24.4% of patients (43/178) had a current written therapy order, 

meaning that 75.6% received oxygen therapy that was not 
prescribed, with only 3 patients covering all suggested 
parameters for a complete oxygen therapy prescription (i.e., 
flow rate, inspired oxygen concentration, delivery device, 
monitoring, target saturation) 

• 41.2% o fpatients (73/178) had an oxygen saturation target 
documented. 

• Most patients (66%) received oxygen via simple nasal 
cannulae, and fewer patients received it via face masks or 
other devices. 

• 26/40 ICUs submitted data detailing the availability of oxygen 
therapy protocols and devices available for use within their 
unit; only 13/26 ICUs had a protocol to guide oxygen therapy in 
the unit. 

Long-term: Mortality, 28-day patient outcome (N=177): n=11 
patients had died by day 28 in the ICU or between ICU discharge 
and day 28. 
Adverse effects (potential): On the study day, 85.6% of non-
intubated adult patients in the ICUs were receiving oxygen 
therapy, and this sometimes resulted in supraphysiological arterial 
oxygenation. 
Conclusions 
Oxygen therapy was poorly prescribed and failed to meet the 
recommended standards. 
Intervention effects 
NA 
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Pease 200650 

United Kingdom 

Study design: Retrospective 
audit study 
Objective: The aim of the 
audit was to review oxygen 
administration practices 
against the local guidance, 
to gather information 
concerning patients, 
diagnoses, prescription 
practices and delivery 
devices, and to identify any 
changes needed in practice. 
Data collection: NR, data 
collected during two busy 
winter weeks 
Funding & competing 
interest: NR; NR 

Population 
Number: n=36 
Age: Infants and 
children 2 weeks to 14 
years; Mean: 14 
months. 
Condition: Bronchiolitis 
(n=24; 67%); asthma 
(n=3), pneumonia (n=3), 
viral-induced wheeze 
(n=3), other (n=3) 
Setting 
District general hospital 
(pediatric unit) 

Intervention 
O2 therapy: O2 administration 
device: Nasal cannula (n=27), 
face mask (n=6), head box 
(n=9), wafting (n=6), CPAP 
(n=9); Note: Some had more 
than one device 
Audit details: Multidisciplinary 
team designed the audit; post-
local guidelines developed by 
nurse, consultant pediatrician, 
reviewed by consultant team 
and senior nursing; review O2 
prescription practice, delivery 
devices. 
Comparator 
NA 

Outcomes 
Short-term: 
• No child had oxygen prescribed on a chart. 
• Administration of oxygen recorded in the notes as part of the 

treatment plan by the doctor for 44% (16/36); oxygen was not 
not prescribed for 56% (20/36). Of the 20 cases recorded as 
not having a prescription, in 13 cases it was documented that 
nursing staff had decided to use oxygen.  

• In 19% cases (7/36) there was no record of who had made the 
decision to use oxygen.  

• From the notes it was apparent that all but one child had 
saturations of oxygen monitored.  

• 70% of the children (25/36) were monitored using pulse 
oximetry alone, ten also had records of blood gas analyses 
performed. Oxygen was recorded hourly in all but one case.  

• There were two incidences of failing to humidify according to 
guidelines, and three where a lack of equipment delayed 
changes in care. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
The audit results showed the need for changes in the guideline, 
documentation and prescription practices, continued teaching and 
training, and additional equipment. 
Intervention effects 
NA 

Rudge et al. 201435 

United Kingdom 
Study design: Prospective 
audit study 
Objective: The aim of the 
quality improvement project 
(QIP) was to produce 
meaningful and sustained 
improvements in oxygen use 
across each of the four 
standards issued by the 
2008 BTS guidelines. 
Data collection: 2014; 

Population 
Number: NR 
Age: NR 
Condition: NR 
Setting 
Hospital/trust (acute 
medicine unit, 
respiratory) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: One day audit; 
new educational program was 
delivered over two weeks at the 
beginning of August 2012 
(PDSA cycle 1): didactic 
sessions utilising PowerPoint 
presentation, a trust-wide email 
campaign was also used to 
disseminate audit findings and 
raise awareness amongst other 
healthcare professionals. In 

Outcomes 
Short-term: 
• Valid oxygen prescription 2010: 55% of patients (national data: 

56%), after PDSA cycle 1: 54%, after PDSA cycle 3: 94%.  
• Documented target oxygen saturation range 2010: 50% of 

patients (national data: 44%), after PDSA cycle 1: 39%, after 
PDSA cycle 3: 94%.  

• Oxygen saturations documented in MEWS chart at 
observations rounds 2010: 84% (national data: 99%), after 
PDSA cycle 1: 94%, after PDSA cycle 3: 100%. 

• Oxygen signed for at each drugs round: 2010: 0% (national 
data: 16%), after PDSA cycle 1: 5%, after PDSA cycle 3: 18%. 
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baseline measurements: 
2010 BTS audit data 
Funding & competing 
interest: NR; competing 
interest: none 

2013: development of a new 
oxygen prescription designed to 
simplify the process of writing a 
prescription, and improve 
compliance with guideline 
standards (desired target 
saturation range was included 
as tick box option, unnecessary 
content was removed and the 
layout adjusted to improve 
continuity with regular 
prescription boxes). New 
oxygen prescription was 
designed as a sticker for use on 
the front of drug and MEWS 
charts to overcome issues 
raised by nursing staff about the 
difficulty in cross-referencing 
the prescribed oxygen target 
saturation range on the drug 
chart with the achieved oxygen 
saturation that is documented 
on the MEWS chart. New point 
of care educational material: 
large colour posters outlining a 
simple four-step process to 
ensure effective use of oxygen 
in line with the standards. 
Posters were positioned in 
areas of high clinical traffic with 
links to further sources of 
information. Versions of the 
poster were used during 
educational sessions for 
healthcare professionals and 
disseminated via email. 
Education by senior doctors and 
nursing staff: to occur in the 
clinical environment at key 
times during the day, for 
example during hand over. 
Education was intended to 
highlight the use of the new 
interventions and to answer any 
questions. Use of senior staff 

Long-term: NA 
Adverse effects: NR 
Conclusions 
Oxygen use was substantially improved during the quality 
improvement proces. The results demonstrated consistent 
improvements across each of the four standards compared to 
trust audit data between 2010-2013. Moreover, the 2014 quality 
improvement process results were equivalent to or exceeded 
national data across each of the four standards between 2008 
and 2013. Overall the results exceded authors’ expectations. 
Intervention effects 
Change; improvement 
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was intentional and expected to 
improve credibility of the QIP. 
Comparator 
Before and after intervention 

Tang et al. 201447 
Australia 
Study design: Retrospective 
audit study 
Objective: To evaluate the 
level of adherence among 
health professionals to 
GOLD recommendations on 
appropriateness of hospital 
and ICU admissions, 
pharmacological and non-
pharmacological 
management. 
Data collection: Between 
January and December 
2011 
Funding & competing 
interest: NR; NR 

Population 
Number: n=240 
identified randomly from 
N=405 admitted 
patients 
Age: Adult patients; 
Mean, years (SD): 
72.4±10.6 
Condition: Acute 
exacerbation of COPD 
Setting 
Two metropolitan 
hospitals (general 
medicine, respiratory, 
ED) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Review medical 
records completed by 
physiotherapists; audit tool 
developed that included 49 
items yes/no/not applicable 
question series, among them 
was oxygen therapy; used in 
conjunction with a data 
collection form and a list of 
explanatory criteria. 2011 
GOLD document was used as 
the standard to measure the 
results and compliance. 
Comparator 
NA 

Outcomes 
Short-term: 
• 31% of patients(40/131) who were prescribed oxygen when it 

was not clear that they met recommendations for requiring it 
had oxygen saturations above 88% when breathing room air at 
time of initial assessment.  

• Oxygen therapy was overprescribed in 69% of patients 
(91/131). Patients had no record of their oxygen saturations on 
room air or arterial blood gas results within 30 to 60 minutes to 
support the need for oxygen therapy.  

Long-term: NA 
Adverse effects: NR 
Conclusions 
There was a tendency to over-prescribe oxygen therapy. 
Intervention effects 
NA 

Wijesinghe et al. 201054 
New Zealand 
Study design: Prospective 
audit study 
Objective: To obtain a 
"snap-shot" of the use of 
oxygen in one hospital, and 
investigate whether the 
introduction of a new drug 
chart with an oxygen 
prescription section (a 
national initiative) improved 
hospital-wide prescription, 
administration, and 
monitoring of oxygen 
therapy. 
Data collection: First audit: 
between April and May 
2007, three separate days; 

Population 
Number: First audit: 
n=610; Second audit: 
n=566  
Age: NR 
Condition: NR 
Setting 
Tertiary referral centre 
(all hospital areas 
except neonatal unit, 
pediatric ward, 
psychiatric ward, ED, 
and ICU) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: View/inspect each 
patient; review hospital records 
and observation charts; 
introduction of a new drug chart 
with a specific oxygen 
prescription section on the front 
of the chart; education at 
various medical and nursing 
meetings about appropriate 
oxygen use. 
Comparator 
Before and after intervention 

Outcomes 
Short-term: 
• Adequate oxygen prescription on the ward, with documentation 

of device, flow rate or inspired oxygen concentration, and the 
target oxygen saturation (all three criteria accomplished): First 
audit: 5.9% of patients (5/85) to 36.7% of patients (36/98), RR 
6.2 (95% CI 2.5 to 15.0).  

• Introduction of the new charts was not associated with 
changes in clinical practice in terms of assessment of oxygen 
saturations on room air and commencement if ≤ 92%, or the 
titration of oxygen therapy in response to oxygen low 
saturations ≤92%. 

• Regular monitoring defined as oxygen saturations recorded 
twice a day: First audit: 97.5% of patients (83/85) vs. Second 
audit: 98% of patients (96/98), RR 1.0 (1.0 to 1.1), p=0.89. 

• The authors did not review the down-titration of oxygen in 
response to hyperoxia. 

Long-term: NR 
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Second audit at 6 months 
after introdution of the new 
drug chart, between April 
2008 and May 2008, three 
separate days. 
Funding & competing 
interest: NR; none 

Adverse effects: NR 
Conclusions 
An oxygen prescription section on hospital drug charts improved 
the prescription of oxygen, but did not improve clinical practice. 
Additional strategies are required to improve the administration of 
oxygen therapy in hospitals. 
Intervention effects 
Change improvement of some criteria 

Young & Kostalas 201344 
United Kingdom 
Study design: Prospective 
audit study 
Objective: To enhance the 
prescription and delivery of 
oxygen in the acute setting 
for orthopedic trauma 
patients. 
Data collection: NR, data 
collected before, at 3 
months, and 12 months after 
implementation of 
intervention  
Funding & competing 
interest: NR; none 

Population 
Number: Round 1: 
n=84; Round 2: n=76; 
Round 3: n=72 
Age: Adult patients, 
Mean, years (range) 
Round 1: 66 (18-95); 
Round 2: 68 (25-97); 
Round 3: 68 (23-95) 
Condition: Trauma and 
orthopedic emergency 
conditions 
Setting 
Hospital ward (NR) 

Intervention 
O2 therapy: O2 administration: 
NR 
Audit details: Introduction of 
oxygen prescription chart and 
education of junior doctors and 
nursing staff; tutorial on 
appropriate oxygen prescribing, 
information regarding risks and 
benefits of oxygen therapy, 
summaries of 2008 BTS 
guidelines. 
Comparator 
Before and after intervention  

Outcomes 
Short-term: 
• Number of oxygen treatments correctly prescribed: Round 1: 

12% (10/84) vs. Round 2 (at 3 months): 74% (56/76) (p<0.001) 
vs. Round 3 (at twelve months after education and introduction 
of an oxygen prescription section on the drug charts) 51% 
(37/72) p<0.001).  

• Device documented: Round 1: 0% (0/84) vs. Round 2: 63% 
(48/76) vs. Round 3: 28% (20/72), p<0.001. 

• Flow rate documented: Round 1: 10% (8/84) vs. Round 2: 68% 
(52/76) vs. Round 3: 25% (18/72), p<0.001. 

• Duration of treatment: Round 1: 0% (0/84) vs. Round 2: 61% 
(46/76) vs. Round 3: 36% (26/72), p<0.001. 

• Oxygen stopped documented: Round 1: 2% (2/84) vs. Round 
2: 58% (44/76) vs. Round 3: 31% (22/72), p<0.001. 

Long-term: Follow-up at 12 months after intervention (see results 
above) 
Adverse effects: NR 
Conclusions 
Education and the use of oxygen prescribing charts significantly 
improved the prescription of oxygen. The effect of the intervention 
fell at 12 months, suggesting poor sustainability. Continued 
education and feedback to ward staff is vital to maintain change 
and improve sustainability. 
Intervention effects 
Change; improvement at 3 months; lack of sustainability at 12 
months 

Young et al. 201553 

Australia, New-Zealand 

Study design: Prospective, 
one-day point prevalence 

Population 
Number: N=350; Not 
ventilated, on suppl. O2: 
n=110; Not ventilated, 

Intervention 
O2 therapy: O2 administration 
device: High-flow nasal prongs 

Outcomes 
Short-term: 
• SpO2 targets were only prescribed in a minority of patients; 
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(cross-sectional) multicentre, 
multinational, audit study 
Objective: To evaluate 
clinical practice in Australia 
and New Zealand ICUs in 
relation to SpO2 monitoring, 
prescription of SpO2 targets 
by doctors, and upper and 
lower limits of tolerance of 
high and low SpO2 levels by 
ICU bedside nurses. [Note: 
the study included two other 
study groups of patients 
invasively and non-
invasively ventilated, results 
not provided in table] 
Data collection: 7 November 
and 11 December 2013 
Funding & competing 
interest: NR; competing 
interest: none declared 

not on suppl. O2: n=98 
Age: Patients 16 years 
of age or older; Mean, 
years (SD) Not 
ventilated, on suppl. O2: 
60.4±16.8; Not 
ventilated, not on suppl. 
O2:55.9± 19.7 
Condition: Critically ill 
patients; Not ventilated, 
on suppl. O2: trauma: 
6.4%, sepsis: 19.1%; 
Not ventilated, not on 
suppl. O2: trauma: 
9.2%, sepsis: 12.2%  
Setting 
48 ICUs 

(not clearly stated by authors) 
Audit details: Review data 
collected at the bedside, 
medical notes, and ICU flow 
charts, direct observation of the 
bedside monitors, direct 
questioning of nurses by 
research coordinators. 
Comparator 
Patients not ventilated, not on 
suppl. O2  

upper limits were prescribed less frequently that lower SpO2 
limits.  

• SpO2 upper limit prescribed by doctor: Not ventilated, on suppl. 
O2 4.5% (5/110) vs. not ventilated, not on suppl. O2 4.1% 
(4/98), p=0.1. 

• SpO2 lower limit prescribed by doctor: Not ventilated, on suppl. 
O2 34.5% (38/110) vs. not ventilated, not on suppl. O2 33.7% 
(33/98), p=0.1. 

Long-term: NA 
Adverse effects: NR 
Conclusions 
There is a relatively low level of vigilence in relation to prevention 
of high SpO2 compared with low SpO2 for adult ICU patients. A 
better understanding of current oxygen therapy practice in the ICU 
is important for the development of future interventional studies. 
Intervention effects 
No difference between the groups 

ABG - arterial blood gas; BTS - British Thoracic Society; CI - confidence interval; COPD - chronic obstructive pulmonary disease; CPAP - continuous positive 
airway pressure; ED - emergency department; FiO2 - fraction of inspired oxygen; GOLD - Global Initiative for Chronic Obstructive Lung Disease; ICU - intensive 
care unit; IQR - interquartile range; L/min - litres per minute; MEWS - modified early warning score; N, n - number patients; NA - not applicable; NR - not reported; 
O2 - oxygen; PaO2 - partial pressure of oxygen in arterial blood; PDSA - Plan-Do-Study-Act; PRN – pro re nata (as the occasion arises, as necessary); QIP - 
quality improvement plan/process; RR - relative risk; SaO2 – arterial oxygen saturation; SD - standard deviation; SpO2 – arterial oxygen saturation measured by 
pulse oximetry; suppl. - supplemental  
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FIGURE C.1: Geographic distribution, countries represented in included audit studies 
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TABLE C.2: British Thoracic Society’s summary emergency oxygen audit results by year 
(2008 to 2015) 

 
Year 

2008 2009 2010 2011 2012 2013 2015 

Participation 

Hospitals (n) 99 47 90 156 145 151 180 

Wards (n) 712 300 1,026 1,919 1,733 2,074 2,473 

Patients (n) 14,830 7,113 22,017 41,009 38,094 45,032 55,208 

Percent on oxygen 17.5% 18.4% 15.5% 13.7% 14.0% 13.8% 14.0% 

Prescribed 

Percent of patients using oxygen who had a 
target range (target: at least 95%) 10% 40% 41% 43% 46% 51.1% 52.7% 

Percent of patients using oxygen with no 
written order 11.9% 5.7% 6.8% 7.1% 6.7% 6.2% 5.9% 

Documented 

Percent of expected observation rounds with 
oximetry (target: 100%) 94% 93% 99% 100% 100% 100% 100% 

Percent of drug rounds on which oxygen 
was signed for on the drug chart (target: 
100%) 

5% 27% 16% 20% 20% 21.4% 28.4% 

Implementation audit 

Oxygen policy implemented - 6% 37% 89% 83% - 85% 

Oxygen prescription section on drug charts  - 9% 51% 72% 80% - 94% 

Oxygen section on monitoring chart based 
on BTS guidelines - 7% 33% 58% 69% - 72% 

Nurse training implemented  - 7% 18% 31% 42% - 45% 

Doctor training implemented  - 4% 11% 31% 42% - 48% 

Paper and electronic prescription 

Paper drug charts - - - 85% 80% - 68% 

Mixture of paper and electronic prescribing - - - 7% 8% - 17% 

Fully electronic prescribing - - - 8% 12% - 15% 

Source:56 
BTS: British Thoracic Society; n: number 
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TABLE C.3: Criteria and performance indicators for appropriate use of oxygen therapy 
identified in included audit studies 

Category Criteria/performance indicators Study 

Oxygen 
prescription 

Initial/starting flow rate (FiO2); dose/concentration indicated 9, 13, 30, 46, 49, 51, 54 

Oxygen saturation target parameters, range, FiO2 or inspired oxygen 
concentration 

9, 13, 30, 41, 43, 44, 46, 

51, 54 

Prescription should include a documented oxygen saturation target (that is 88 
to 92% for suspected type 2 respiratory failure/risk of hypercapnic respiratory 
failure; 94 to 98% otherwise) 

13, 35, 51, 56 

Oxygen therapy documented and prescribed  8, 41 

Oxygen therapy stated anywhere in the medical notes or on prescription 
(paper chart or electronically) 

46 

All patients receiving oxygen therapy should have it prescribed on a patient 
treatment chart or oxygen order, exception to this would be administration of 
oxygen during an emergency situation  

5, 35, 56 

All oxygen prescriptions must match the therapy that the patient is receiving 5, 49 

Oxygen therapy will be prescribed accurately in accordance with trusts 
prescribing policy  

5, 49 

Delivery device documented, starting device and route (such as nasal 
prongs/cannula, Venturi mask) 

9, 12, 13, 30, 44, 46, 49, 

51, 54 

Duration of treatment noted  44, 46, 49, 51 

Percent of patients receiving oxygen therapy as prescribed (valid prescription)  8, 9, 29, 48, 55 

Oxygen should be documented and signed for on the drug chart on each 
observation round, since prescription 

35, 43, 56 

Prescriber signature  43, 51 

Percent of nursing signatures per drug round  29 

Documentation of oxygen therapy (by doctors) 41  

In COPD: administration of oxygen (FiO2 of 2 L/min via nasal cannula or 28% 
via mask), maintain SaO2 of >88% and <92%  

42 

Oxygen prescribed as an “as required/as needed” or “continuous therapy” 43 

Assessment Oxygen saturations should be measured for room air and oxygen therapy 
commenced only if saturations are less than 92%  

54 

Appropriate assessment for the need of oxygen therapy (no other details 
provided) 

41 

Monitoring Monitoring required   9, 49 

The flow of oxygen or the percent delivered should be recorded hourly and 
adjusted according to oxygen saturation level 

50 (pediatric ) 

Oxygen saturation recorded by pulse oximetry, minimum 8 hours   13 

Patients at risk of hypercapnia (e.g., COPD) and those on FiO2 >35% should 
be monitored with ABGs 1 hour after any change in the oxygen dose in order 
to identify those with carbon dioxide retention 

49 

In acute COPD: check ABGs and repeat; if FiO2 increase is required or 
hypercapnia; if respiratory failure with pH <7.35, consider initiation of non-
invasive ventilation/transfer to appropriate unit 

42 
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Oxygen saturation achieved after administration of oxygen therapy 
documented  

41 

Inspired oxygen concentration documented  9 

Oxygen saturations monitored continuously, appropriate alarm limits set, and 
readings recorded hourly  

50 (pediatric) 

Oxygen saturation documented on the patient’s observations chart at each 
observations round  

35 

SaO2 recorded on the bedside observation chart  5 

Oxygen saturation noted 44 

SpO2 documented 12, 53, 55 

Oxygen saturations recorded ≥2 occasions within 24-hour period  54 

Titration Oxygen flow increased if SpO2 is below the target (i.e., ≤92%) on ≥2 
occasions; reduced if SpO2 is within or above target for ≥2 occasions and 
patient’s clinical condition is stable  

13, 54 

Percentage of patients within their oxygen saturation target range when 
receiving supplemental oxygen therapy  

29 

Oxygen flow rate documented  44 

Oxygen saturations should be maintained at a level determined by a doctor; in 
an emergency the highest levels possible should be achieved; other than in 
emergency situations, oxygen saturations should be above 92% 

50 (pediatric) 

Cessation Once the patient is stable, conduct assessment for cessation of oxygen 
therapy; patients with PaO2 of >65 mmHg or SaO2 of >92% on room air can 
stop using oxygen 

49 

Oxygen stopped documented  44 

ABG - arterial blood gas; COPD - chronic obstructive pulmonary disease; FiO2 - fraction of inspired oxygen; L/min - 
litres per minute; SaO2 - arterial oxygen saturation; SpO2 - arterial oxygen saturation measured by pulse oximetry 
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Appendix D: Oxygen Administration in Acute Settings 
TABLE D.1: Recommendations for emergency oxygen use 

Recommendation Condition 

Critical illness requiring high levels of 
supplemental oxygen in all cases 

Shock, sepsis, major trauma, cardiac arrest, and during resuscitation, 
anaphylaxis, carbon monoxide, or cyanide poisoning   

Serious illness requiring moderate 
amounts of oxygen if the patient is 
hypoxemic (ranging from low to high 
concentration, depending on disease 
severity) with an oxygen saturation (SpO2) 
target range of 94 to 98% 

Pneumonia, asthma, acute heart failure, pulmonary embolism 

Medical emergencies where patients are 
likely to need low-dose/controlled oxygen, 
with an oxygen saturation (SpO2) target 
range of 88 to 92% 

Exacerbation of COPD, acute illness in patients with cystic fibrosis, 
acute respiratory illness in patients with obesity hypoventilation 
syndrome or morbid obesity, acute respiratory illness in patients with 
chronic neuromuscular or musculoskeletal conditions, other 
conditions at risk of hypercapnia 

Conditions for which the patient should be 
closely monitored but oxygen is not 
required unless hypoxemic 

Myocardial infarction or unstable artery syndrome, stroke, ongoing 
management of survivors of cardiac arrest with restored spontaneous 
circulation, sickle cell crisis or acute anemia, obstetric emergencies, 
most poisonings (other than carbon monoxide and cyanide 
poisoning), metabolic and renal disorders with tachypnea due to 
acidosis 

Conditions for which patients have 
traditionally received oxygen therapy but 
where they may be at risk of harm from 
indiscriminant use of oxygen 

Acute ischemic stroke (oxygen therapy may be of benefit if 
administered within the first few hours of onset, but evidence also 
exists that it may result in increased harm with continued 
administration), acute coronary syndrome (in particular acute 
myocardial infarction may result in greater infarct size and increased 
mortality), adult resuscitation following cardiac arrest (oxygen has 
harmful potential possibly via ischemic reperfusion damage to central 
nervous tissue), critically ill patients (limited data are available 
describing the relationship between arterial oxygen saturation, 
morbidity and mortality), COPD 

Adapted from: 1, 2, 7, 33, 60 
COPD - chronic obstructive pulmonary disease; SpO2 – arterial oxygen saturation measured by pulse oximetry 
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TABLE D.2: Adverse effects of hyperoxia achieved with normobaric oxygen and hypoxia 
on organs and systems 

Organ/System Effect of hyperoxia Effect of hypoxia 

Pulmonary  • High concentration of oxygen can reduce the production of 
surfactant, resulting in absorption atelectasis 

• Risk of hypercapnia in patients with oxygen saturations above the 
recommended target (SpO2 of 88 to 92%) 

• Mild hyperoxia may be associated with increased risk for death in 
acutely ill patients with acute exacerbation of COPD  

• Use of higher FiO2 can lead to progressive hypercapnia during a 
state of chronic compensated respiratory acidosis and serious 
adverse outcomes in acute exacerbations of COPD or asthma 

• Risk of decreased lung compliance and oxygen toxicity and 
pulmonary capillary leak in administration of oxygen at a 
concentration (>60%) for longer than 24 hours  

• Decreased ventilation 

• Vasoconstriction 
and subsequent 
pulmonary 
hypertension  

Cardiovascular  • Increased systemic vascular resistance, coronary vasoconstriction, 
and cardiac work; decreased cardiac output and oxygen delivery 

• Post-myocardial infarction: reperfusion injury, decreased heart rate 
and cardiac output, increased systemic and peripheral vascular 
resistance and mean arterial pressure; in uncomplicated myocardial 
infarction, can lead to a greater infarct size and may possibly 
increase mortality 

• Congestive heart failure: decreased heart rate and cardiac output, 
increased systemic vascular resistance, diastolic pressure, and 
isovolumetric relaxation time, possible harmful hyperoxemia  

• Post-cardiac arrest: hyperoxia and possibly normoxia when 
supplementing oxygen may increase the risk of mortality  

• Coronary 
vasodilatation and 
subsequent 
myocardial ischemia  

• Tachycardia 

Neurological  • Cerebrovascular incidents/attack: delayed cerebral ischemia, 
increased cerebral excitotoxicity (neuronal damage), increased 
mortality following minor/moderate stroke; increased stroke severity 
score; worse outcomes; in some cases, giving oxygen to patients 
suffering from acute stroke does not produce any benefit in 
outcomes, although there may be a small mortality benefit. 

• Traumatic brain injury: with extreme hyperoxemia, worse outcome 
and increased mortality; with mild to moderate hyperoxemia, may 
increase survival  

• Post-cardiac arrest: neuronal damage 

• Vasodilatation with 
increased cerebral 
blood flow and 
subsequent 
confusion and coma 

• Worse outcome and 
increased mortality 
in traumatic brain 
injury  

Hematological  • Decreased carbon dioxide buffering by hemoglobin (Haldane 
effect)  

• Decreased hematocrit with subsequent myocardial ischemia 

• Lactic acidosis  

Cardio-
pulmonary 
resuscitation  

• Increase risk of mortality  
• Hyperoxia should be avoided in the post-resuscitation phase and 

oxygen saturation should be targeted at 94 to 96% 

 

Renal  • Decreased renal blood flow • Acute tubular 
necrosis  
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Other  • Increased oxygen free radicals 
• Delay in recognition of clinical deterioration 
• Critically ill patients: mild hyperoxia may be associated with 

increased risk for death  
• Perioperative care: although oxygen supply is usually accepted to 

avoid potentially life-threatening consequences of hypoxia during 
surgery, risks may outweigh benefits in specific age groups and 
different subsets 

 

Adapted from: 3, 4, 8, 10, 14, 15, 61-64 
COPD - chronic obstructive pulmonary disease; FiO2 - fraction of inspired oxygen; SpO2 - arterial oxygen saturation 
measured by pulse oximetry 

 
  

Oxygen therapy in acute care settings  64 



 

TABLE D.3: Oxygen delivery device characteristics 
Device 

Intended 
patients 

Oxygen concentration, 
flow rate, type of 

ventilation 
Conditions Advantages Disadvantages Points of interest 

Low-flow devices 
• Provide variable oxygen concentration (FiO2).  
• Have limited ability to deliver a precise oxygen concentration in various respiratory breathing patterns, therefore the concentration of oxygen cannot be 

guaranteed.  
• Are influenced by the patient’s rate and depth of breathing.  

Standard nasal 
prongs/cannula 
(nasopharyngeal 
route)  
Adults, children  

Oxygen concentration: 
24 to 35% FiO2 
Flow rate:  
1 to 4-6 L/min; high-flow 
designs deliver 1 to 15 
L/min; typically 7 to 15 
L/min 
Type of ventilation: 
negative pressure  

May be particularly 
suitable when physical 
limitations to effective or 
comfortable face mask 
application exist, such 
as some facial injuries, 
burns, surgery, or 
deformity.  
Inability to maintain face 
mask placement 
(patient intolerance, 
dislodgment from 
unrelated movement in 
the agitated patient) 
When interruptions due 
to eating, 
communication, 
movement, or oral 
hygiene produce rapid 
desaturation.  

Comfort, cost, easy 
titration, better tolerated 
than masks, allow patient 
to eat, drink, and talk 
while receiving oxygen 
therapy, better 
compliance.  
Humidifiers are not 
necessary at low-flow 
rates (<4 L/min), but may 
be necessary for those 
on higher concentrations 
for prolonged periods.  

Cannot deliver oxygen at 
higher concentrations (i.e., 
FiO2 of >35%) 
Contraindications: nasal 
deformity, trauma, surgery, 
epistaxis, fractured base of 
skull, nasal/sinus 
congestion. 
Caution in patients 
receiving anti-coagulant 
therapy.   
Can dry the nasal mucosa, 
particularly at higher 
oxygen volumes; can 
cause dermatitis.  
If patient breathes through 
their mouth, this makes it 
difficult to determine the 
amount of oxygen they are 
receiving.  

Ensure nostrils are not 
blocked as effective-ness 
is decreased with 
deformity, secretions, 
silastic or nasogastric 
tubes).  
Tubing colour is clear.  
Flow is adjusted to meet 
a target SpO2.  
Improvements include: a 
sensor to allow flow only 
on inspiratory demand; 
development of high-flow 
designs.  
In infants, no more than 2 
L/min oxygen flow should 
be delivered via nasal 
cannula. 

High-flow nasal 
prongs/cannula  

Flow rate:  
1 to 15 L/min; typically 7 
to 15 L/min 

Used for patients who 
require higher flows to 
adequately oxygenate, 
but cannot tolerate a face 
mask for long periods.  
Tubing colour is usually 
green.  
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Device 
Intended 
patients 

Oxygen concentration, 
flow rate, type of 

ventilation 
Conditions Advantages Disadvantages Points of interest 

Simple face 
mask  
Adults, children  

Oxygen concentration: 
40 to 60% FiO2  
Flow rate:  
5 to 10 L/min; never less 
than 5 L/min to prevent 
rebreathing CO2 exhaled 
into the mask   
At 15 L/min, it is possible 
to achieve 70% oxygen 
delivery 
In children:  
5 to 6 L/min = 35 to 50%; 
6 to 10 L/min = 50 to 
60%; 10 to12 L/min = 60 
to 65%  
Type of ventilation: 
negative pressure 

Used mainly for type 1 
respiratory failure.   

Delivery of higher FiO2 
levels than nasal 
cannula; contoured to fit 
over the patient’s mouth 
and nose. 
The advantage of mixing 
oxygen with air is a 
reduced need for 
humidification.  

The oxygen delivery is 
variable, not accurate. 
Discomfort from heat and 
moisture, induce 
claustrophobic sensations 
in some patients, may 
hamper eating, drinking, 
and communication.  
May induce intolerance and 
poor compliance with 
therapy, and consequently 
variable amounts of time 
with the mask removed or 
malpositioned. 
Poorly tolerated by 
confused or disoriented 
patients.  

Not recommended for 
long-term use or when 
changing levels of 
oxygen. 
Increases oxygen 
utilization.  
Supplied in child sizes, 
but children do not 
always tolerate them. 

Non-rebreather 
mask (high-
concentration 
oxygen mask)  
Adults, children  

Oxygen concentration: 
>60% up to 80-95% FiO2 
Flow rate:  
10 to 15 L/min (generally 
runs at 10 L/min) 
Type of ventilation: 
negative pressure 

Seriously ill patients 
who can still self-
ventilate such as 
trauma and severe 
hypoxemia with no risk 
for hypercapnic 
respiratory failure.   
High concentration 
oxygen therapy 
delivered via a mask at 
15 L/min: cardiac arrest 
and resuscitation, 
shock, sepsis, major 
trauma including head 
injury, near-drowning, 
anaphylaxis, major 
pulmonary hemorrhage, 
carbon monoxide 
poisoning, 
pneumothorax (if 
aspiration/drainage is 
not planned and patient 

Delivery of higher FiO2 
than simple face mask. 
The reservoir bag 
provides for extra oxygen 
when the patient 
breathes faster or 
deeper. 

 Used only for short term. 
Oxygen rate is set to 
ensure reservoir bag 
remains at least two-
thirds inflated during 
inspiration.  
Has multiple one-way 
valves in the side ports 
and a reservoir bag 
attached. The one-way 
valve prevents air from 
being drawn into the 
mask but enables the 
exhaled air entering the 
reservoir bag.  
Prevents the inhalation of 
mixed gases.  
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Device 
Intended 
patients 

Oxygen concentration, 
flow rate, type of 

ventilation 
Conditions Advantages Disadvantages Points of interest 

was admitted for 
observation).  

Wafting oxygen, 
head box/hoods 
Children  

Wafting oxygen 
Oxygen concentration: 
30 to 40% FiO2 
Flow rate: 
10 L/min  
Hoods 
Oxygen concentration: 
up to 80 or 90% FiO2 
Flow rate:  
≥10-15 L/min 

 Possible strategy to 
deliver oxygen to a 
patient who requires 
prolonged administration 
of oxygen but cannot 
tolerate delivery systems 
that involve contact on 
the face; produces 
minimal distress to the 
patient. 

Hoods: small; used in 
infants up to 1 year of age. 

Wafting oxygen. 
Best delivered by a mask 
placed 10 to 30 cm away 
from and opposite the 
sternum. 
Delivers oxygen to an 
area of 35 x 32 cm from 
top of the mask. 
Wafting via green oxygen 
tubing is appropriate for 
short-term use only (e.g., 
whilst feeding).  

High-flow devices 
• Meet all of the inspiratory demands of the patient and therefore provide fixed oxygen concentrations.  
• Concentration is precise and constant, regardless of the patient’s breathing pattern.  

Venturi 
mask/device 
(high-flow) 
Interfaces: 
• Aerosol mask 

(with or without 
“tusks”) 

• Tracheostomy 
collar/mask 

• Face tent 
Adults, children 

Oxygen concentration: 
24 to 60% FiO2 
Flow rate: 
24% (blue), 2 L/min; 
28% (yellow), 4 L/min;  
31% (white), 6 L/min;  
35% (green), 8 L/min;  
40% (pink), 8 L/min; 
50% (orange), 12 L/min 
Type of ventilation: 
negative pressure 

Patients with COPD and 
others at risk of 
hypercapnic respiratory 
failure. 
Patients who require a 
high or accurate 
concentration of 
oxygen. 

To deliver controlled, 
constant accurate levels 
of oxygen between 24 to 
60%. 
Preferred to simple face 
mask because of its 
accuracy and limited 
potential to re-breathe 
expired gases.  

 The minimum flow rate 
for a particular oxygen 
concentration is stamped 
on the bottom of each 
Venturi adapter.  

High-flow nasal 
cannula  
Also called: mini-
CPAP, 
transnasal 
insufflation, 
nasal high flow, 
nasal high-flow 

Oxygen concentration: 
21 to 80% FiO2  
Flow rate: 
up to 8 L/min in infants, 
40 L/min in older 
children, and up to 60 
L/min in adults  
Type of ventilation: 

Critical care patients 
(infants, children, 
adults), acute 
respiratory insufficiency, 
hypercapnic respiratory 
failure, mild to moderate 
hypoxemia, cardiogenic 
pulmonary edema, 
pneumonia, cardiac 

Comfort, humidification 
and easy titration across 
a wide FiO2 range.  
Accurate delivery of 
oxygen at various 
concentrations. 
Increased fraction of 
inspired oxygen FiO2, 

Should not be provided to 
patients with 
consciousness disorder, 
claustrophobia, airway 
obstruction, facial injury 
and malformation, sputum 
in excess, risk of aspiration, 
unstable hemodynamics 
(shock, intractable 

The higher flow rate 
matches the patient’s 
inspiratory flow rates 
better than other oxygen 
delivery systems, 
reduces anatomic dead 
space, and creates a 
positive-pressure effect 
with nasal prongs that fit 
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Device 
Intended 
patients 

Oxygen concentration, 
flow rate, type of 

ventilation 
Conditions Advantages Disadvantages Points of interest 

ventilation, high-
flow therapy 
Adults, children  

capability to produce 
positive-pressure effect 

failure, post-operative, 
post-extubation, pre-
intubation, oxygenation 
for hypoxemic unstable 
patients, sleep apnea.   

development of a CPAP 
effect, greater patient 
comfort, better tolerated.  
Reduction of respiratory 
rate of dyspnea, 
improved oxygenation. 
Reduce need for non-
invasive and invasive 
ventilation/intubation.   
May reduce ICU stay in 
some patients. 

arrhythmia, post-CPR), 
respiratory arrest. 
Patients with hypercapnic 
respiratory failure might 
benefit, but need careful 
assessment with arterial 
blood gases to monitor pH 
and PaCO2.  
Anticipated side effects 
include noise discomfort 
from the device and nasal 
discomfort (nasal dryness 
and epistaxis).  

more firmly and allow 
less leak. 

Adapted from: 6, 17, 21, 22, 25, 41, 49, 50, 62, 65, 66 
cm - centimetre; COPD - chronic obstructive pulmonary disease; CPAP - continuous positive airway pressure; FiO2 - fraction of inspired oxygen; ICU - intensive 
care unit; L/min - litres per minute; PaCO2 - partial pressure of carbon dioxide; SpO2 – arterial oxygen saturation measured by pulse oximetry 
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FIGURE D.1: Sample, approach to oxygen therapy in hospitalized patients 

 
Source: 22 

BOX D.1: Sample, oxygen therapy prescription form 
 

Oxygen concentration: 88-92%; 94-98%, other 

Indication for oxygen: 

Oxygen therapy delivery device: nasal cannula, simple face mask/Hudson mask, Venturi mask, reservoir (non-
rebreather mask) 

Starting flow rate (L/min) or inspired oxygen concentration: 

Prescriber name: 

Date: 

 

Source: 13

Acute respiratory distress with hypoxemia  
and low or normal PaCO2 

Supplemental oxygen with nasal cannula  
or face mask 

Inadequate clinical response Good clinical response with oxygen saturation 
≥90%, respiratory rate ≤30/minute 

Continue current therapy 

Good clinical response 
Continue current therapy 

Start high-flow nasal cannula oxygen therapy 

Inadequate clinical response with persistent 
tachypnea, respiratory distress, low oxygen 

saturation, or rising PaCO2  

Consider non-invasive ventilation or intubation 
and ventilation  
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Appendix E: Clinical Practice Guidelines 
TABLE E.1: Summary list of clinical practice guidelines that address oxygen therapy in acute settings, type, and scope 

Guideline 
Publication year, 

country/references/type/status/objective 
Details 

O'Driscoll et al., on behalf of the British Thoracic Society 
Emergency Oxygen Guideline Development Group, a 
subgroup of the British Thoracic Society Standards of Care 
Committee. Guideline for emergency oxygen use in adult 
patients.2 
2008 
United Kingdom 
References: 313 (the update includes 484) 
Type: National 
Status: This is the current release of the guideline; an 
update is due in 2016 
Objective: To address the use of oxygen in: critically ill or 
hypoxic patients, patients at risk of hypoxemia, and non-
hypoxic patients who might benefit from oxygen (such as 
carbon monoxide poisoning) 

Disease/condition: Hypoxia/hypoxemia, hypercapnia, stroke, myocardial infarction, angina, acute 
heart failure, acute COPD, acute asthma, pneumonia, pulmonary embolus, pheumothorax, 
pleural effusion, trauma, renal failure, symptomatic breathlessness due to severe anemia, 
obstetric emergencies and labour, less common conditions (sickle cell crisis, exacerbation of 
cystic fibrosis, muscular dystrophy, motor neurone disease, severe kyphoscoliosis, anaphylaxis, 
hyperventilation), anxiety and hyperventilation, dysfunctional breathing, poisoning with 
substances other than carbon monoxide, metabolic, endocrine and renal disorders 
Clinical specialty: Emergency care, hospital care 
Target population: Adult, elderly, pregnancy 
Setting: Hospital setting, ambulances, community, pre-hospital 
Intended users: All healthcare professionals involved in emergency oxygen use: ambulance staff, 
paramedics, doctors, nurses, midwives, physiotherapists, pharmacists 
Focus: Evaluation, management, risk assessment, treatment, prescription, administration, 
monitoring, weaning and discontinuation of oxygen therapy  
Interventions and practices considered: Fixed dose, oxygen saturation target, delivery 
systems/equipment, assessment including role of pulse oximetry, ABG measures, safety issues, 
monitoring, risk assessment 
Major outcomes: Effects and risks of acute hypoxia and hyperoxia 

Portsmouth Hospitals NHS Trust, Formulary and Medicines 
Group. Policy for the prescription and administration of 
oxygen in adults.67 
2013 
United Kingdom 
References: 3 
Type: Local  
Status: Issued date 2013 
Objective: To ensure that: all patients who require 
supplemental oxygen receive therapy that is appropriate to 
their clinical condition and in line with national guidance 
(BTS guidelines; Thorax 2008); oxygen will be prescribed 
according to a target saturation range. The system of 

Disease/condition: Acute hypoxemia due to pneumonia, shock, asthma, heart failure, pulmonary 
embolus, COPD, ischemia, myocardial infarction, abnormalities in quality or type of hemoglobin 
such as acute gastrointestinal blood loss or carbon monxide poisoning, pheumothorax, 
postoperative state 
Clinical specialty: Emergency care  
Target population: Adult 
Setting: Hospital setting, general wards, and departments caring for adult patients 
Intended users: All staff working on in patient ward areas 
Focus: prescription, administration, monitoring  
Interventions and practices considered: Oxygen saturation target, delivery systems/equipment, 
assessment including role of pulse oximetry, safety issues, monitoring, risk assessment 
Major outcomes: Risks of adverse incidents 
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prescribing target saturation aims to achieve a specified 
outcome, rather than specifying the oxygen delivery 
method alone; those who administer oxygen therapy will 
monitor the patient and keep within the saturation target 
range 

Thomson L, Peacock L. Guideline for the prescription and 
administration of oxygen in children.68 
2014 
Scotland, United Kingdom 
References: 17 
Type: Local 
Status: Current 
Objective: To ensure that: all patients who require 
supplemental oxygen receive therapy that is appropriate to 
their clinical condition; oxygen will be prescribed according 
to a target saturation range. The system of prescribing 
target saturation aims to achieve a specified outcome, 
rather than specifying the oxygen delivery method alone; 
those who administer oxygen therapy will monitor the 
patient and keep within the target saturation range 

Disease/condition: NR (medical, surgical, post-surgical) 
Clinical specialty: Medical, surgical  
Target population: Children (age not stated) 
Setting: Hospital, all general wards, emergency 
Intended users: Nurses, physicians, health professionals 
Focus: Treatment, management  
Interventions and practices considered: Oxygen prescribing, administering, and monitoring, 
transfer and transportation of patients requiring oxygen, perioperatively and immediately 
postoperatively, oxygen delivery methods, indications,contraindications, safety 
Major outcomes: NR 

Scottish Intercollegiate Guidelines Network (SIGN). Acute 
coronary syndromes. 69 
2016 
United Kingdom 
References: 255 
Type: National 
Status: Current 
Objective: To provide evidence-based recommendations 
on the in-hospital management of patients with an acute 
coronary syndrome within the first 12 hours and up to 
hospital discharge 

Disease/condition: Various, including oxygen therapy 
Clinical specialty: Cardiology, internal medicine, other  
Target population: Adult patients with an acute coronary syndrome 
Setting: Hospital 
Intended users: Nurses, allied health personnel, physician assistants, physicians 
Focus: Counselling, diagnosis, evaluation, management, risk assessment, treatment  
Interventions and practices considered: Initial management: oxygen therapy for hypoxia, 
pulmonary edema, continuing myocardial ischemia 
Major outcomes: Accuracy, timeliness of diagnosis and initiation of appropriate treatment, short- 
and long-term mortality, morbidity, cardiac events, psychological distress 

National Collaborating Centre for Chronic Conditions. 
Stroke. National Clinical Guideline for diagnosis and initial 
management of acute stroke and transient ischaemic 
attack (TIA).70 
2008, reaffirmed 2011 
United Kingdom 
References: NR 
Type: National 

Disease/condition: Acute stroke and transient ischemic attack 
Clinical specialty: Critical care, emergency medicine, internal medicine, neurological surgery, 
neurology  
Target population: People with transient ischemic attacks or completed strokes >16 years of age 
Setting: NR (hospital) 
Intended users: Nurses, patients, physical therapists, physicians, occupational therapists 
Focus: Diagnosis, evaluation, management, risk assessment, treatment  
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Status: Current 
Objective: To privide best clinical advice for the diagnosis 
and acute management of stroke and transient ischemic 
attack  

Interventions and practices considered: Supplemental oxygen therapy, other 
Major outcomes: Incidence of stroke after transient ischemic attack or minor stroke, effectiveness 
of treatment in terms of recovery time, morbidity, mortality, length of hospital stay, quality of life, 
adverse effects, cost-effectiveness 

National Collaborating Centre for Women's and Children's 
Health (commissioned by NICE). Bronchiolitis: diagnosis 
and management of bronchiolitis in children. Bronchiolitis in 
children. Full guideline.71 
2015 
United Kingdom 
References: Available   
Type: National 
Status: Current 
Objective: To provide guidance on the care of children with 
bronchiolitis  

Disease/condition: Bronchiolitis 
Clinical specialty: Emergency medicine, family practice, nursing, pediatrics, pulmonary medicine  
Target population: Children with bronchiolitis; certain patient subgroups at increased risk of 
severe bronchiolitis including children born prematurely or children with congenital heart disease, 
neuromuscular disorders, immunodeficiency, and chronic lung disease 
Setting: Hospital, EDs 
Intended users: Nurses, patients, pharmacists, physicians, respiratory care practitioners, 
healthcare providers, allied health personnel 
Focus: Counselling, diagnosis, evaluation, management, treatment  
Interventions and practices considered: Measurement of oxygen saturation using pulse oximetry; 
supplemental oxygen; CPAP 
Major outcomes: Change in oxygen saturation, saturation of oxygen supplimentation, need for 
flow humidified oxygen, CPAP, or mechanical ventilation, length of hospital stay, change in 
disease severity score, change in respiratory rate, others 

Harris et al., British Thoracic Society Standards of Care 
Committee. British Thoracic Society guidelines for the 
management of community acquired pneumonia in 
children: update 2011.72 
2011 
United Kingdom  
References: 200  
Type: National 
Status: Current 
Objective: To provide evidence-based recommendations 
for the management of community-acquired pneumonia in 
children  

Disease/condition: Community-acquired pneumonia 
Clinical specialty: Family medicine, infectious diseases, internal medicine, pediatrics, pulmonary 
medicine  
Target population: Infants and children in the United Kingdom with community-acquired 
pneumonia or suspected community-acquired pneumonia 
Setting: Primary and secondary care (hospital) 
Intended users: Nurses, physicians, respiratory care practitioners, physician assistants 
Focus: Diagnosis, evaluation, management, prevention, treatment  
Interventions and practices considered: Oxygen therapy, other 
Major outcomes: Symptom improvement, morbidity and mortality, pneumonia rates 

National Collaborating Centre for Women's and Children's 
Health. Feverish illness in children: assessment and initial 
management in children younger than 5 years.73 
2013 
United Kingdom  
References: 289  
Type: National 
Status: Current 

Disease/condition: Feverish illnesses, including symptoms and signs suggestive of: 
meningococcal disease, bacterial meningitis, herpes simplex encephalitis, pneumonia, urinary 
tract infection, septic arthritis, Kawasaki disease  
Clinical specialty: Emergency medicine, family practice, infectious diseases, pediatrics  
Target population: Children from birth up to 5 years of age presenting with a fever that has not 
been previously diagnosed 
Setting: Hospital, EDs 
Intended users: Nurses, emergency medical technicians, healthcare providers, hospitals, 
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Objective: To assist healthcare professionals in the initial 
assessment and immediate treatment of young children 
with fever presenting to primary or secondary care; to offer 
best practice advice on the care of children younger than 5 
years with feverish illness  

physician assistants, physicians 
Focus: Diagnosis, evaluation, management, risk assessment, treatment  
Interventions and practices considered: Oxygen therapy monitoring, administration, other 
Major outcomes: Mortality, morbidity, accuracy of diagnosis, change in children distress and 
temperature, adverse events 

National Collaborating Centre for Women's and Children's 
Health. Surgical site infection: prevention and treatment of 
surgical site infection.74  
2008, reaffirmed 2011 
United Kingdom  
References: 256  
Type: National 
Status: Current 
Objective: To assist clinicians and patients in making 
decisions about appropriate treatment for specific 
conditions; to provide guidance on the patient's journey 
throughout the preoperative, intraoperative, and 
postoperative phases of surgery  

Disease/condition: Surgical site infection 
Clinical specialty: Internal medicine, nursing, surgery  
Target population: Patients undergoing surgery in the United Kingdom 
Setting: Hospital 
Intended users: Nurses, allied health personnel, pharmacists, physicians, physician assistants, 
hospitals 
Focus: Diagnosis, evaluation, management, risk assessment, treatment  
Interventions and practices considered: Supplemental oxygen administrated during surgery and in 
the recovery period to prevent surgical site infection, other 
Major outcomes: Symptom improvement 

Howard et al. Guideline on the management of acute chest 
syndrome in sickle cell disease.75 
2015 
United Kingdom  
References: 80  
Type: National 
Status: Current 
Objective: To improve the care for patients with sickle cell 
disease, to inform local pathways and protocols for 
management of this condition  

Disease/condition: Acute chest syndrome in sickle cell disease 
Clinical specialty: Emergency care  
Target population: Children, adults 
Setting: Hospital, ICU, high dependency unit 
Intended users: Specialist centres 
Focus: Diagnosis, assessment, management, treatment  
Interventions and practices considered: Supplemental oxygen therapy, other 
Major outcomes: Symptom improvement 

Ponikowski et al. The Task Force for the diagnosis and 
treatment of acute and chronic heart failure of the 
European Society of Cardiology (ESC). Developed with the 
special contribution of the Heart Failure Association (HFA) 
of the ESC. 2016 ESC Guidelines for the diagnosis and 
treatment of acute and chronic heart failure. 76 
2016 
Europe (various countries)  
References: 659  
Type: Multinational 

Disease/condition: Heart failure 
Clinical specialty: Cardiology, critical care, emergency medicine, family practice, geriatrics internal 
medicine, pulmonary medicine  
Target population: Adult patients 
Setting: Hospital 
Intended users: Nurses, healthcare providers, pharmacists, physicians 
Focus: Diagnosis, evaluation, management, risk assessment, treatment  
Interventions and practices considered: Oxygen therapy, other   
Major outcomes: Symptom improvement  

Oxygen therapy in acute care settings  73 



 

Status: Current 
Objective: To provide practical, evidence-based guidelines 
for the diagnosis and treatment of heart failure 

Muraro et al., European Academy of Allergy and Clinical 
Immunology Food Allergy and Anaphylaxis Guidelines 
Group. Anaphylaxis: guidelines from the European 
Academy of Allergy and Clinical Immunology.77 
2014 
Europe (various countries)  
References: 132  
Type: Multinational 
Status: Current 
Objective: To provide evidence-based recommendations 
for the recognition, risk factor assessment, and the 
management of patients who are at risk of, are 
experiencing, or have experienced anaphylaxis  

Disease/condition: Anaphylaxis 
Clinical specialty: Emergency medicine, allergy and immunology, critical care, family practice, 
internal medicine, pediatrics, pulmonary medicine  
Target population: Patients who have experienced, are experiencing, or are at risk of 
experiencing anaphylaxis 
Setting: ED, hospital, primary care, allergists 
Intended users: Nurses, emergency medical technicians, healthcare providers, hospitals, 
physician assistants, physicians 
Focus: Management, prevention, risk assessment, treatment  
Interventions and practices considered: Emergency management, oxygen therapy, other 
Major outcomes: Effectiveness of interventions, case fatality rate, other 

Task force on the management of ST-segment elevation 
acute myocardial infarction of the ESC, Steg PG at al. ESC 
guidelines for the management of acute myocardial 
infarction in patients presenting with ST-segment 
elevation.78 
2012 
Europe (various countries)  
References: 346  
Type: Multinational 
Status: Current 
Objective: To present updated recommendations on the 
management of acute myocardial infarction in patients 
presenting with ST-segment elevation; to assist physicians 
in selecting the best management strategies for a typical 
patient, suffering from a given condition, taking into 
account the impact on outcome, as well as the risk/benefit 
ratio of particular diagnostic or therapeutic means 

Disease/condition: Acute myocardial infarction with ST-segment elevation (STEMI); complications 
following STEMI (hemodynamic disturbances, cardiac complications), heart failure, cardiogenic 
shock 
Clinical specialty: Cardiology, critical care, emergency medicine, family practice, geriatrics, 
internal medicine  
Target population: Patients presenting with ischemic symptoms and persistent STEMI on the 
electrocardiogram 
Setting: ED, hospital, other 
Intended users: Nurses, emergency medical technicians, physician assistants, physicians 
Focus: Diagnosis, management, risk assessment, treatment  
Interventions and practices considered: Monitoring of blood oxygen saturation, oxygen therapy, 
other 
Major outcomes: Complications, mortality, risk of stroke, other 

Government of Western Australia, Department of Health. 
Use of acute oxygen therapy in Western Australian 
Hospitals: State-wide use of acute oxygen therapy policy.79 
2012 
Australia  
References: 16  

Disease/condition: Conditions that require acute oxygen therapy (e.g., critical illness, respiratory 
failure, poisoning) 
Clinical specialty: Medical  
Target population: Adult 
Setting: Hospital (excluding ICU, high dependency units with nurse:patient ratios of 1:1, operating 
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Type: National 
Status: Current 
Objective: To ensure that prescription and administration of 
acute oxygen therapy is safe, appropriate, and evidence-
based 

theatres, immediate postoperative recovery, and critical care areas within EDs) 
Intended users: All staff working on in patient ward areas 
Focus: Assessment, treatment, monitoring  
Interventions and practices considered: Oxygen therapy 
Major outcomes: Symptom improvement 

Chew et al., National Heart Foundation of Australia & 
Cardiac Society of Australia and New Zealand. Australian 
Clinical Guidelines for the management of acute coronary 
syndromes 2016.80 
2016 
Australia, New Zealand  
References: 213  
Type: Multinational 
Status: Current 
Objective: To assist in the management of patients 
presenting with chest pain suspected to be due to an acute 
coronary syndrome and those with confirmed acute 
coronary syndrome 

Disease/condition: Acute coronary syndrome 
Clinical specialty: Cardiology, emergency medicine, internal medicine  
Target population: Age NR 
Setting: Hospital (NR) 
Intended users: Physicians, emergency staff 
Focus: Diagnosis, management, tratment  
Interventions and practices considered: Oxygen therapy - initial cllinical management 
Major outcomes: Mortality, ischemic episodes or care-related adverse events, myocardial 
infarction, infarct size, strokes, adverse events, major bleeding 

Beasley R et al. Thoracic Society of Australia and New 
Zealand oxygen guidelines for acute oxygen use in adults: 
Swimming between the flags.81 
2015 
Australia, New Zealand  
References: 93  
Type: Multinational 
Status: Current 
Objective: To provide simple, practical evidence-based 
recommendations for the acute use of oxygen in adults in 
clinical practice 

Disease/condition: Medical (such as COPD, obesity hypoventilation syndrome, chest wall 
deformities, cystic fibrosis, bronchiectasis, neuromuscular disease) 
Clinical specialty: Emergency care, hospital care (excluding perioperative and ICU)  
Target population: Adult (excluding perioperative and intensive care patients) 
Setting: Pre-hospital care, hospital EDs, hospital 
Intended users: All health professionals responsible for the administration and/or monitoring of 
oxygen therapy, trainers, public and private healthcare organizations 
Focus: Assessment, prescription, treatment, monitoring  
Interventions and practices considered: Oxygen saturation target, delivery systems/equipment, 
assessment including role of pulse oximetry, ABG measures, monitoring, risk assessment 
Major outcomes: Hypoxemia, symptom improvement 

Davis et al. AARC clinical practice guideline: blood gas 
analysis and hemoximetry: 2013.82 
2013 
USA  
References: 91  
Type: National 
Status: Current 
Objective: To provide clinical practice guidelines on 

Disease/condition: Pulmonary disease 
Clinical specialty: Cardiology, critical care, emergency medicine, family practice, internal 
medicine, pulmonary medicine, surgery  
Target population: Pediatric, adult, and geriatric populations, neonatal 
Setting: Hospital laboratory, hospital ED, patient-care area, other 
Intended users: Nurses, physicians, respiratory care practitioners, physician assistants 
Focus: Diagnosis, evaluation  
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sampling for arterial or mixed venous blood gas analysis, 
pH analysis, and hemoximetry  

Interventions and practices considered: Blood gas analysis 
Major outcomes: Direct measurement of partial pressures for carbon dioxide and oxygen (PaCO2 
and PaO2), and total hemoglobin, oxyhemoglobin saturation, and saturations of the 
dyshemoglobins (carboxyhemoglobin and methemoglobin, or metHb), and other calculated or 
derived values such as plasma bicarbonate (HCO3) and base excess/deficit 

American Heart Association. 2015 American Heart 
Association Guidelines update for cardiopulmonary 
resuscitation and emergency cardiovascular care.83 
2015 
USA  
References: Each chapter/part (15) includes references  
Type: National 
Status: Current 
Objective: To update recommendations for the evaluation 
and management of acute coronary syndromes  

Disease/condition: Acute coronary syndrome 
Clinical specialty: Medical  
Target population: Infants, children, adults 
Setting: ED and pre-hospital setting 
Intended users: Physician, other personnel 
Focus: Diagnosis, evaluation, treatment, management  
Interventions and practices considered: Supplemental oxygen therapy, other 
Major outcomes: Symptom improvement 

Bradley et al. The management of community-acquired 
pneumonia in infants and children older than 3 months of 
age: clinical practice guidelines by the Pediatric Infectious 
Diseases Society and the Infectious Diseases Society of 
America.84 
2011 
USA 
References: 340  
Type: National 
Status: Current 
Objective: To provide guidance in the care of otherwise 
healthy infants and children and addresses practical 
questions of diagnosis and management of community-
acquired pneumonia evaluated in outpatient (offices, urgent 
care clinics, EDs) or inpatient settings in the United States; 
to decrease morbidity and mortality rates for community-
acquired pneumonia in children older than 3 months of age 
by presenting recommendations for clinical management 
that can be applied in individual cases if deemed 
appropriate by the treating clinician  

Disease/condition: Community-acquired pneumonia 
Clinical specialty: Critical care, emergency medicine, family practice, infectious diseases, 
pediatrics, preventive medicine, pulmonary medicine, radiology, surgery  
Target population: Otherwise healthy infants and children older than 3 months of age who have 
community-acquired pneumonia 
Setting: Outpatient and inpatient 
Intended users: Nurses, physician assistants, physicians, respiratory care practitioners 
Focus: Diagnosis, management, prevention, treatment  
Interventions and practices considered: Supplemental oxygen, others 
Major outcomes: Morbidity, mortality rates, effectiveness of treatment for community-acquired 
pneumonia 

Ralston et al., American Academy of Pediatrics. Clinical 
practice guideline: the diagnosis, management, and 
prevention of bronchiolitis.85 
2014 

Disease/condition: Bronchiolitis 
Clinical specialty: Emergency medicine, family practice, infectious diseases, pediatrics, pulmonary 
medicine  
Target population: Children from 1 month through 23 months of age 
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USA  
References: 242  
Type: National 
Status: Current 
Objective: To provide an evidence-based approach to the 
diagnosis, management, and prevention of bronchiolitis in 
children from 1 month through 23 months of age  

Setting: Hospital, EDs, primary care 
Intended users: Nurses, healthcare providers, hospitals, physician assistants, physicians 
Focus: Diagnosis, management, prevention, treatment  
Interventions and practices considered: Consideration of the option to not use supplemental 
oxygen or continuous pulse oximetry, other 
Major outcomes: Symptom improvement, mortality and morbidity, hospitalization rate, length of 
hospitalization, other 

American Society of Anesthesiologists. Practice guidelines 
for the perioperative management of patients with 
obstructive sleep apnea: an updated report by the 
American Society of Anesthesiologists Task Force on 
Perioperative Management of Patients with Obstructive 
Sleep Apnea.86 
2014 
USA  
References: 88  
Type: National 
Status: Current 
Objective: To improve the perioperative care and reduce 
the risk of adverse outcomes in patients with confirmed or 
suspected obstructive sleep apnea who receive sedation, 
analgesia, or anaesthesia for diagnostic or therapeutic 
procedures under the care of an anesthesiologist  

Disease/condition: Confirmed or suspected obstructive sleep apnea 
Clinical specialty: Anesthesiology, internal medicine, pulmonary medicine, sleep medicine, 
surgery  
Target population: Patients with confirmed or suspected obstructive sleep apnea who may be at 
increased risk of perioperative morbidity and mortality because of potential difficulty in maintaining 
a patent airway; this population includes but is not limited to patients 
Setting: Hospital 
Intended users: Nurses, hospitals, physician assistants, physicians, respiratory care practitioners 
Focus: Evaluation, management, prevention, risk assessment  
Interventions and practices considered: Postoperative supplimental oxygen, CPAP or non-
invasive positive pressure, continuous pulse oximetry monitoring, also preoperative preparation, 
intraoperative management, other interventions 
Major outcomes: Hypoxemic events, rescue events, transfer to ICU, frequent or severe airway 
obstruction, respiratory depression 

Managing acute complications of sickle cell disease. In: 
Evidence-based management of sickle cell disease.87 
2014 
USA  
References: 428  
Type: National 
Status: Current 
Objective: To assist with recognition and treatment of 
common acute and chronic complications and 
comorbidities of sickle cell disease; to present 
recommendations for the evaluation and management of 
common acute sickle cell disease complications, other  

Disease/condition: Acute complications of sickle cell disease including: vaso-occlusive crisis, 
fever, acute renal failure, acute anemia, acute chest syndrome, acute stroke, multisystem organ 
failure, other 
Clinical specialty: Critical care, emergency medicine, family practice, gastroenterology, 
hematology, infectious diseases, internal medicine, nephrology, neurology, pediatrics, pulmonary 
medicine, surgery, urology  
Target population: Infants, children, adolescents, and adults with sickle cell disease 
Setting: Hospital, ED, primary care, continuing care 
Intended users: Nurses, healthcare providers, hospitals, physician assistants, physicians, 
Focus: Evaluation, management, treatment  
Interventions and practices considered: Measurement of oxygen saturation using pulse oximetry, 
supplemental oxygen therapy, other 
Major outcomes: Specific outcomes – complications; general outcomes – death, stroke, other 
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Beithon et al. Diagnosis and treatment of headache.88 
2013 
USA  
References: 140  
Type: Local   
Status: Current 
Objective: To increase the percentage of patients with 
cluster headache who have improvement in their functional 
status, other  

Disease/condition: Cluster headache, other 
Clinical specialty: Internal medicine, neurology, other  
Target population: Patients age 12 years and older who present with headache 
Setting: Hospital, ED 
Intended users: Nurses, healthcare providers, physicians, hospitals 
Focus: Treatment  
Interventions and practices considered: Inhaled oxygen, other 
Major outcomes: Functional status, quality of life, other 

Davis et al. Diagnosis and treatment of chest pain and 
acute coronary syndrome (ACS).89 
2012 
USA  
References: 159  
Type: Local   
Status: Current 
Objective: To increase the success of emergency 
intervention for patients with chest pain symptoms 
suggestive of serious illness; to minimize the delay in 
administering fibrinolysis or angioplasty to patients with 
acute myocardial infarction; to increase the timely initiation 
of treatment to reduce post-infarction mortality in patients 
with acute myocardial infarction 

Disease/condition: Chest pain/discomfort, including coronary artery disease and non-cardiac 
causes; acute coronary syndrome; acute myocardial infarction; ST-elevation myocardial 
infarction; acute myocardial infarction complications  
Clinical specialty: Cardiology, critical care, emergency medicine, internal medicine, thoracic 
surgery  
Target population: Adults presenting with past or present symptoms of chest pain/discomfort 
and/or indications of acute coronary syndromes 
Setting: Critical care unit, ED, ICU, hospital 
Intended users: Nurses, allied health personnel, physician assistants, physicians, emergency 
medical technicians, healthcare providers, hospitals, pharmacists 
Focus: Diagnosis, evaluation, management, risk assessment, treatment, monitoring  
Interventions and practices considered: Initial evaluation by triage, clinical evaluation, early 
therapy oxygen, other 
Major outcomes: Effectiveness of interventions, other 

Note: only aspects related to oxygen therapy were included in the synopsis 
ABG - arterial blood gas; COPD - chronic obstructive pulmonary disease; CPAP - continuous positive airway pressure; ED - emergency department; ICU - 
intensive care unit; NR - not reported; STEMI - ST-segment elevation myocardial infarction; TBS - British Thoracic Society 
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