FA 7031 Pulse Oximetry to Guide Supplemental Oxygen in COPD (SyR)
Evidence to Decision (EtD) Table
	QUESTION

	Should pulse oximetry be used to titrate oxygen flow for first aid supplementary oxygen in COPD

	POPULATION:
	Adults with known or suspected chronic obstructive pulmonary disease receiving supplementary oxygen in the out-of-hospital setting by first aid providers

	INTERVENTION:
	Pulse oximetry used to titrate oxygen delivery

	COMPARISON:
	No pulse oximetry with oxygen delivery

	MAIN OUTCOMES:
	Survival, length of stay in hospital, rate of admission to ICU, rate of use of ventilatory support

	SETTING:
	First Aid (Out of hospital if no relevant publications in first aid)

	PERSPECTIVE:
	

	BACKGROUND:
	
This PICOST was considered a priority when a First Aid Task Force scoping review of the use of supplementary oxygen in first aid in 2025 identified the possibility of using pulse oximetry to titrate the flow of supplementary oxygen administration to patients with chronic obstructive pulmonary disease (COPD), including the patients with acute exacerbation of their COPD (AECOPD). Following that review, the Task Force made two Good Practice Statements:
1. When a first aid provider trained in oxygen use administers oxygen for acute difficulty breathing to a person who confirms they have chronic obstructive pulmonary disease, it is suggested to use pulse oximetry and titrate the oxygen to maintain an oxygen saturation between 88 – 92%.
2. Although high flow oxygen should in general be avoided for patients with chronic obstructive pulmonary disease with difficulty breathing in the out-of-hospital setting, it should not be withheld in the presence of life-threatening hypoxia (oxygen saturation <88%).
The Task Force felt that the evidence seen in the scoping review warranted a systematic review of the question of whether pulse oximetry should be used to titrate oxygen flow in first aid supplementary oxygen administration to patients with known or suspected COPD.  
The Task Force acknowledged that first aid treatment of COPD with supplementary oxygen is less feasible in low resource settings.  However supplementary oxygen is being administered by first aid providers more often in countries with the resources to do this, making the question relevant in this setting. It was expected that the evidence was likely to be indirect for first aid, although the first aid providers with the resources to administer supplementary oxygen are usually “trained” and thus the evidence would be relevant to this group. The Task Force noted that the protocol for a randomised trial has been registered but will not close enrolment till 2027 and that a systematic review is needed before this trial is published. The Task Force also acknowledged the Cochrane review in 2020 which commented on the paucity of data. The Task Force sought to broaden the study inclusion criteria to capture relevant observational studies and studies performed in the EMS setting due to the paucity of direct evidence for first aid.

	CONFLICT OF INTERESTS:
	
None


ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	First Aid providers are increasingly administering supplementary oxygen to persons with dyspnoea including those with known or suspected chronic obstructive pulmonary disease (COPD).  In a person with known or suspected COPD who is having an acute exacerbation, sustained high-concentration oxygen without titration can cause harm by increasing arterial CO₂, worsening respiratory acidosis, and contributing to respiratory failure. An ILCOR scoping review in 2025 identified studies of the effect of titrating the oxygen flow to achieve saturations of 88 – 92% on pulse oximetry. Preventing avoidable harm from excessive oxygen is a priority when oxygen is already being administered. The AHA/Red Cross first aid guideline identifies oxygen administration resulting in saturation above 92% in known COPD as potentially harmful (Hewett Brumberg 2024, section 5.3). Hence the first aid task force decided to undertake a systematic review of the question.
	WHO estimates that COPD caused 3.4 million deaths worldwide in 2023. COPD exacerbations represent a substantial EMS workload, and excess oxygen exposure has been documented among ambulance-treated patients. However, the global number transported with hypercapnic respiratory failure—and the global burden of harm attributable to untitrated oxygen—has not been reliably quantified.


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
●Moderate
○ Large
○ Varies
○ Don't know

	Improved survival.  Austin et al 1 demonstrated in a cluster randomised trial of titration of SpO2 to 88 – 92% an improved survival with OR 2.5 (1.1 – 6.1) with use of pulse oximetry to titrate oxygen flow in EMS transport to hospital of patients with suspected or known COPD.  The improved survival OR for patients with final diagnosis AECOPD was 4.9 (1.1 22.8).  One observational study 2 showed a non-significant trend (OR, 1.24; 95% CI, 0.74 - 2.10) to improved survival with titration of oxygen flow to SpO2 of 88 – 92% for patients with suspected or known COPD.  This study showed an improved survival (OR 5.13; 95% CI 1.79 – 14.69) in patients with a final diagnosis of AECOPD who received titrated oxygen.  One observational study 3 showed a non-significant trend (OR, 1.1; 95% CI, 0.51 - 2.40) to improved survival with titration of oxygen flow to SpO2 of 88 – 92% for patients with AECOPD.  Meta-analysis of the two observational studies showed a non-significant trend (OR, 2.28; 95% CI, 0.51 – 10.25) to improved survival with titration of oxygen flow to SpO2 of 88 – 92% for patients with AECOPD.
No benefit was seen with titration of oxygen flow to SpO2 of 88 – 92% in the included studies for rate of admission to ICU, use of ventilatory support or length of hospital stay
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large
○ Moderate
●  Small
○ Trivial
○ Varies
○ Don't know

	None of the studies reported harm from titrating oxygen flow to SpO2 of 88 – 92%.
	
Inaccurate readings or delayed escalation can lead to undertreatment. The task force noted that when flow is changed the effect may take some time to be apparent and that a reassuring SpO2 may be misleading.

	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Very low
● Low
○  Moderate
○ High
○ No included studies

	Across all outcomes the certainty of evidence was ranked as low for the cluster randomised trial and very low for the two observational studies. 
	


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
● Probably no important uncertainty or variability
○ No important uncertainty or variability

	There is little doubt that people highly value survival from acute exacerbations of COPD requiring transport to hospital. However, this was not the question studies and so this statement is qualified by that fact
	The task force felt that most people would likely place high value on surviving an exacerbation, but this is an inference. Treatment preferences, comfort-focused care, and limits on hospitalization or ventilation may differ.


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	● Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	Our systematic review demonstrated a moderate benefit in survival for titration of oxygen flow to achieve SpO2 of 88 – 92% for persons with suspected or known COPD.   This benefit is more pronounced in those persons with confirmed diagnosis of AECOPD
	Guidelines from several global organizations reflect the evidence identified in our systematic review and recommend targeting an oxygen saturation range of 88-92% in patients with known COPD or other risk factors for hypercapnic respiratory failure, pending the availability of blood gas results. {O'Driscoll 2017, 1).  The expected survival benefit outweighs the added burden of monitoring when providers are trained.


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
● Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	The cost depends on whether the equipment to deliver supplementary oxygen has been obtained already and just the oximeter, training etc is needed, or a de novo setup which can involve considerable expense
The cost of adding measurement of oxygen saturation by pulse oximetry varies according to the quality of pulse oximeter, with consumer grade oximeters costing as little as USD20.  However, consumer grade oximeters have been shown to be less accurate than the accepted standard for oximeters (within 3% of the control reading) particularly for readings of <90%.  This should be mitigated by the fact that false readings <88% will result in increasing the flow of oxygen and readings >92% (which are more likely to be accurate) will result in a reduction of flow.  The main cost of the intervention of supplementary oxygen administration of oxygen in the first aid setting is the cost of the equipment to store and administer oxygen.  This makes the intervention less likely in the LRS where the incidence of COPD is highest,  The task force noted that the retail equipment prices do not constitute a cost analysis
	
Emergency oxygen courses are offered in several countries, particularly for response to diving injuries, lifeguards, and first responders. Resource requirements include not just the equipment, but the training needed for use of titrated oxygen.
In the USA, the cheapest initial cost of hardware needed for titrated oxygen delivery is estimated at USD100 before oxygen filling (data from internet prices), although most devices cost USD2,500 – 3,500.  Two methods of delivering supplementary oxygen are relatively commonly available, portable oxygen concentrators (starting at USD1,000) and refillable bottles (generally size D containing 350-400 L of oxygen).  The latter start at USD100 but have the added expense of regular refilling. 
The cost includes adjustable oxygen regulator and disposable adult nasal cannula, but does not include a secure carrying setup, spare supplies, taxes, and training.  The incremental cost of suitable oximeter, training, cleaning, batteries, maintenance, documentation, and quality assurance is not included here. Establishing an entirely new oxygen service adds cylinders or concentrators, regulators, refills, storage, and staffing as well. 
The fingertip oximeter is much cheaper starting at USD12 for the cheap devices and up to USD149 for a Concord Handheld Pulse Oximeter with alarm, still in the consumer grade.  The cost in Canada is similar to the USA when converted to USD.  In France the costs are similar, but many first aid providers hire the equipment rather than purchase outright.  Pulse oximeters cost €20 – 30.  These devices are even cheaper in Russia, where most pulse oximeters cost <RUB1,000. 


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
● No included studies

	We did not specifically search for studies on costs, hence there is no certainty of the resources required although estimates have been made of these resources
	

	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
● No included studies

	We did not specifically search for studies on costs. . These studies do not establish cost per death prevented, cost per quality-adjusted life-year, or net savings for first aid implementation.
	The task force felt it would be likely that this is a cost effective intervention where the equipment for supplementary oxygen is already extant.


	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○  Reduced
● Probably reduced
○  Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	In none of the included trials (or in our meta-analysis) did we identify any evidence that the effectiveness of the intervention might vary across population sub-groups.  We note again the comments above about the cost of the intervention of supplementary oxygen in the first aid setting precluding LRS.
	The additional costs of pulse oximetry would likely decrease health equity, particularly in low income population.

	Acceptability
Is the intervention acceptable to key interest-holders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	Pulse oximetry and training in its use is acceptable in the settings that afford the oxygen administration. The AHA/American Red Cross already supports pulse oximetry as part of a complete first aid assessment (Hewett Brumberg 2024, section 5.4). BTS recommends an 88–92% target in most known COPD pending blood gases (O’Driscoll 2017, recommendation A3). Guideline endorsement is not direct stakeholder acceptability evidence.  However, this advice is not universal even within International Red Cross and other first aid training authorities.
	It is likely that the use of oximetry would be acceptable as there is little harm from using the device itself


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
● Yes
○ Varies
○ Don't know

	It is feasible with caveats explained above. The prehospital trial demonstrates that paramedics can implement this strategy, with adherence limitations noted in the Cochrane review 4.
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○  
	○ 
	X
	○



CONCLUSIONS
	Recommendation

	We suggest the use of pulse oximetry, compared with no pulse oximetry, to titrate the flow of supplementary oxygen administered by those trained in the use of supplementary oxygen in first aid to persons with known or suspected COPD (conditional recommendation, low-certainty of evidence).
Technical Remark: Supplementary oxygen was titrated in the included studies to target a pulse oximetry reading between 88 and 92%.


	Justification

	This topic was prioritized by the First Aid Task Force following a scoping review of the administration of supplementary oxygen in the first aid setting.
In considering the importance of this topic, the task force noted a single randomised study and two observational studies reporting improved survival for titration of oxygen flow to achieve oxygen saturations of 88 – 92% on pulse oximetry for patients with known or suspected COPD in the out of hospital setting.

In making these recommendations, the ALS Task Force considered the following:  
· First aid training organisations in some countries are increasingly providing training in the administration of supplementary oxygen in first aid courses. The Task Force felt that guidance on this question was needed given the evidence available. 
· The intention to treat all patients with possible/suspected/confirmed COPD is more aligned with the capability of first aid providers than the a priori group of the patients with proven AECOPD. In the group of all COPD patients, there was a survival benefit seen in the single RCT of the effect of titrated oxygen in the EMS out of hospital setting. This effect was more pronounced in the group with confirmed AECOPD suggesting a benefit to this group amongst the patients with suspected COPD. This benefit was also seen in the one observational study of use of pulse oximetry to titrate the flow of oxygen to patients with suspected COPD, although the confidence interval overlaps the null effect.  All included studies show an OR >1.
This benefit to titrating oxygen flow in patients with COPD to saturations of 88 – 92% is also seen in other health settings such as the benefit of air vs oxygen driven nebulisers and the GOLD report on COPD, reinforcing the decision to make this Treatment Recommendation. 
· All included studies suggest a survival benefit to titrated oxygen although the observational studies’ confidence intervals overlap the null effect but the RCT had a higher certainty of evidence and showed a clear benefit. The observations in the Durrington study were collected in 2002 and 2003 when the technology of the pulse oximeters was different from that in current use and 51% of the patients in this study were receiving “low concentration oxygen therapy” in the initial “high concentration” period and this only increased to 75% in the “low concentration” period.  Thus, the effect of the introduction of “low concentration” oxygen and titration to SpO2 of 88 – 92% may have been diluted compared to a study of 0 to 100% per protocol.  The Task Force felt that the treatment recommendation should be made based on the benefit demonstrated in the other 2 included studies and the OR of the Durrington paper still favouring a benefit as well. 
· It should be noted that the pulse oximeters used by first aid providers are typically consumer grade devices and less accurate than the devices used in EMS or hospitals, but this does not negate the likely benefits of titrating oxygen flow to patients with suspected or known COPD. An ILCOR scoping review in 2023 and subsequent evidence update in 2025 of the first aid use of oximeters found insufficient evidence to recommend a systematic review to advise for or against their use in first aid, but the indirect evidence in the current review suggests a benefit in this specific setting.  It should also be noted that this scoping review made the following recommendations:
· First aid providers who use pulse oximeters for the assessment of acute illness or injuries should be proficient in their use and understand their limitations, including equipment factors, environmental considerations, and patient-specific factors that may produce inaccurate and unreliable readings.
· The use of a pulse oximeter for first aid assessment should not supersede or replace physical assessment
· The limitations related to the accuracy of pulse oximetry include the effect of SpO2 underestimation associated with states of low peripheral perfusion, skin thickness or low skin temperature, nail polish or tattoos, anaemic hypoxia, or high-altitude conditions (low barometric pressure, e.g. during flight); SpO2 overestimation due to skin pigmentation, hemoglobinopathies, high skin temperature, or smoking; as well as photoplethysmography signal distortion caused by motion artifacts, incorrect sensor placement, light contamination, electromagnetic interference, and irregular cardiac rhythms5 5.
· The task force noted that provision of supplementary oxygen in the first aid setting is an expensive option and may limit resources available for other care in the same setting as well as increasing disparity in equity in some countries.
· Titrating oxygen flow to achieve saturations of 88-92% will prevent concerning hypoxia in patients with and without COPD. The Task Force also re-iterated the Good Practice Statement (GPS) that although high flow oxygen should in general be avoided for patients with chronic obstructive pulmonary disease with difficulty breathing in the out-of-hospital setting, it should not be withheld in the presence of life-threatening hypoxia (oxygen saturation <88%). This statement follows GRADE guidance for GPSs grounded in ethics and human rights. 
· The task force acknowledges that many people with COPD administer home oxygen and there may be a benefit to titrating SpO2 to 88 -92% in this setting.  However, this was not the question examined in this review





	Subgroup considerations

	
The benefit should be more pronounced in persons with AECOPD but first aid providers cannot determine that the cause of dyspnoea is AECOPD.  They can determine that the person is experiencing breathing difficulties and the person or their carers can volunteer the information that the person has COPD


	Implementation considerations

	
The task force noted that first aid providers should activate EMS promptly for acute respiratory distress and use the primary assessment and clinical history to guide care; a pulse oximeter is an adjunct (Hewett Brumberg 2024, section 5.4).

Devices intended for medical should be used under the applicable national regulatory framework. Over-the-counter availability does not establish regulatory clearance or clinical accuracy (Hewett Brumberg 2024, section 5.4).

Do not withhold necessary oxygen because of COPD when severe hypoxemia or critical illness is present. Escalate immediately for persistent SpO₂ below 88%, worsening consciousness, or inadequate breathing; provide resuscitation within training and the emergency protocol. 

Document the suspected COPD history, oxygen device and flow, saturation readings, clinical changes, and timing of EMS activation and handover. Maintain cylinder security and fire precautions.



	Monitoring and evaluation

	The outcome of all persons treated with supplementary oxygen in the first aid setting should be recorded and subject to periodic review by the organisation providing the first aid with supplementary oxygen.  Adverse outcomes should trigger review of the case and consideration given to any changes needed on training or equipment.



	Research priorities

	Accuracy of pulse oximeters in the hands of first aid providers
Training necessary for first aid providers to use pulse oximeters
List of available pulse oximeters satisfying standard of accuracy +/- 3% compared to control  
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