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Home oxygen therapy

SUMMARY
Long-term home oxygen therapy improves survival in patients with chronic obstructive 
pulmonary disease and persistent, severe hypoxaemia. It is uncertain that this benefit extends to 
patients with other chronic lung diseases.

Oxygen is a treatment for hypoxaemia, not breathlessness. To confirm hypoxaemia, blood gas 
analysis is recommended before prescribing oxygen.

There is limited and conflicting evidence that portable oxygen for exertional use is of benefit 
to patients with chronic obstructive pulmonary disease who do not have severe hypoxaemia. 
Laboratory studies show improvements in exercise capacity and dyspnoea, but these do not 
translate into significant benefits in the home setting.

Patients should be educated regarding the expected benefits, risks and burdens of home oxygen 
therapy. It is particularly important that the patient does not smoke.

The results of these trials significantly altered the 
treatment of hypoxaemic COPD. Domiciliary oxygen 
was until recently the only therapy (apart from smoking 
cessation) known to significantly reduce mortality. Most 
international guidelines are based on the entry criteria 
for these trials. They recommend that oxygen should 
be considered for patients with stable COPD, who have 
an oxygen partial pressure in arterial blood (Pa02) of:

 • 55 mmHg or less at rest when awake and 
breathing air

 • 56–59 mmHg if they have polycythaemia 
(haematocrit >0.55) or clinical, electrocardiographic 
or echocardiographic evidence of pulmonary 
hypertension or right heart failure.

Before prescribing oxygen, the patient’s condition 
must be stable and all reversible factors, such as 
the underlying lung disease and comorbidities, for 
example anaemia or sleep apnoea, should have been 
treated as much as possible. Continuous oxygen 
is delivered via a stationary concentrator – an 
electrically powered device that extracts nitrogen 
from room air – and should be prescribed for at 
least 15 hours per day. The flow rate should be set to 
maintain Pa02 above 60 mmHg, at rest. Consideration 
may be given to increasing flow rates by 1 L/minute 
during sleep, exertion and air travel.

Oxygen from a portable cylinder or battery-powered 
portable oxygen concentrator may be provided for 
use outside the house for patients who are physically 
active and wish to maximise the number of hours they 
receive oxygen.

Introduction
Oxygen is a drug that is often used in medical 
emergencies.1 The gas may also be prescribed 
for longer term use by patients with chronic 
respiratory conditions. Oxygen is indicated for the 
treatment of hypoxaemia, but not for the symptom 
of breathlessness.

Long-term oxygen therapy is most frequently 
prescribed for patients with chronic obstructive 
pulmonary disease (COPD). While oxygen can 
improve survival, not all patients will benefit, therefore 
the prescription of oxygen therapy should be guided 
by the evidence from clinical trials. While the results 
of studies in COPD have been extrapolated to 
hypoxaemic patients with other lung diseases, the 
evidence for benefit is lacking.

Long-term continuous oxygen 
therapy
The prescription of long-term continuous oxygen 
therapy is based on two studies that showed 
improved survival in patients with COPD and severe 
hypoxaemia.2,3 In the UK Medical Research Council 
study, patients were prescribed 15 hours of oxygen 
per day or no oxygen. Mortality at three years was 
66% in the control group and 42.5% in the oxygen 
group.2 Patients in the US Nocturnal Oxygen 
Treatment Trial (NOTT) were prescribed continuous 
oxygen (averaging about 18 hours/day) or nocturnal 
oxygen. Mortality in the nocturnal oxygen therapy 
group was 1.94 times that of the continuous oxygen 
therapy group (p=0.01).3
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Ambulatory oxygen therapy
Ambulatory oxygen may be provided for patients 
who have:

 • severe resting hypoxaemia and are physically 
active – in order to maximise the survival benefit 
by increasing the duration of their therapy

 • an improvement in exercise capacity in response to 
ambulatory oxygen in a laboratory-based functional 
exercise test (usually a 6-minute walk test).

Despite some small acute benefits during laboratory-
based tests, an Australian double-blind randomised 
controlled trial of oxygen therapy or air in patients with 
COPD without significant resting hypoxaemia found 
no greater relief of dyspnoea during activities of daily 
living in the oxygen group.4 This raises the possibility 
that the small benefits in both groups were related to 
a placebo effect or an effect of gas flow on the face.5

Oxygen therapy during pulmonary 
rehabilitation
Oxygen supplementation during pulmonary 
rehabilitation in patients with COPD who desaturate 
with exertion is no more beneficial than supplemental 
air. This was shown in a double-blind randomised 
controlled trial, comparing oxygen and air delivered 
at 6 L/minute.6 These results accord with those of a 
previous meta-analysis.7

Nocturnal oxygen therapy
Two small studies, reported over 20 years ago, 
investigated the impact of nocturnal oxygen therapy 
in patients with COPD who desaturated below 85% or 
90% for more than a third of the night. Although one 
study showed a trend to improved pulmonary artery 
pressures in those randomised to receive nocturnal 
oxygen, no benefit was observed in the other study.8,9 

The International Nocturnal Oxygen (INOX) trial 
also investigated patients with COPD and nocturnal 
desaturation. It was designed to test whether 
supplemental oxygen delivered via a concentrator 
would delay death or progression to long-term 
continuous oxygen therapy for longer than sham 
oxygen (air delivered via the identical device).10 
Recruitment and retention difficulties led to 
premature stopping of the trial, after recruitment of 
only 243 out of a projected 600 patients, with no 
benefits observed. Overall, the evidence to date does 
not support the use of nocturnal oxygen in patients 
without severe daytime hypoxaemia. 

Oxygen for moderate hypoxaemia
The Long-Term Oxygen Treatment Trial originally 
aimed to test whether supplemental oxygen 
would improve survival in patients with COPD and 
moderate resting hypoxaemia (pulse oximetry: 

Sp02 89–93%). Recruitment difficulties led to 
extension of the entry criteria to include exercise-
induced desaturation and modification of the outcome 
measure to also include first hospitalisation for any 
cause. Compared to patients who did not use oxygen, 
there were no differences in any of the primary or 
secondary outcomes of the trial. The conclusion 
was that long-term supplemental oxygen in patients 
with stable COPD and resting or exercise-induced 
moderate desaturation has no benefit.11 These results 
were consistent with a small study with similar entry 
criteria which found that oxygen had no mortality 
benefit in patients with moderate hypoxaemia.12

Palliative oxygen therapy
Home oxygen is often sought for managing 
intractable dyspnoea, but, in the absence of 
significant hypoxaemia, there is no convincing 
evidence that it provides greater benefit than sham 
oxygen.13 Even in the presence of hypoxaemia and 
where underlying therapies have been maximised, 
oxygen may not relieve dyspnoea. Other palliative 
therapies including fans and opioids may be more 
appropriate for symptom management.

Assessment of oxygen requirements
Physicians often first become aware of a patient’s 
hypoxaemia when the patient is admitted to hospital 
for an exacerbation of COPD. Oxygen is then often 
prescribed at hospital discharge, but this practice is 
not evidence-based. A New Zealand study reported 
that over a third of patients found to fulfil the 
criteria for long-term continuous oxygen therapy 
at hospital discharge no longer did so two months 
later.14 Guidelines therefore recommend reviewing 
patients 4–8 weeks after discharge to assess their 
requirements for oxygen.15

To determine eligibility for long-term continuous 
oxygen therapy, the Thoracic Society of Australia 
and New Zealand (TSANZ) Adult Domiciliary Oxygen 
Therapy Clinical Practice Guideline recommends arterial 
blood gas analysis while the patient is breathing room 
air. This is because of the known inherent variability of 
measuring oxygen saturation with pulse oximetry.15

Assessments should be made at least one month after 
the patient has quit smoking. There should also be 
regular reviews to confirm any ongoing need and the 
adequacy of oxygen therapy, or the need for patients 
using oxygen for exertion to progress to long-term 
continuous oxygen therapy.15

For patients who do not fulfil the criteria for long-term 
continuous oxygen therapy, but who desaturate on 
exertion, a blinded trial of portable oxygen versus air 
may be appropriate to determine whether there is any 
improvement in dyspnoea or distance walked. Then, 
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after discussion with the patient, a trial at home may 
be in order, with a review to assess any benefit and 
the need for ongoing therapy.

Contraindications, adverse effects 
and dangers
Oxygen therapy is an absolute contraindication in 
patients who smoke because it is a fire risk. Open 
flames in the house such as from gas stoves or 
open fires may also present a risk. Identified issues 
surrounding the burden of therapy include decreased 
mobility, discomfort relating to the nasal prongs and 
noise relating to the device, to name a few.16 

It is important that patients are aware that oxygen is a 
drug and should not be adjusted without consultation 
with the prescribing physician or therapist.

There is accumulating evidence regarding the burden 
placed on patients and carers by oxygen therapy, 
particularly ambulatory oxygen. Education about 
the potential benefits (or lack thereof) and burdens 
should occur when patients undergo assessment 
for home oxygen therapy. Patients benefit from 
discussing their beliefs and concerns, as their beliefs 
about oxygen influence its use.17

Oxygen supplies
In Australia there are three main methods of oxygen 
delivery. These are stationary concentrators for 
continuous use, and portable cylinders or portable 
concentrators for use during exertion.

While the TSANZ Guideline provides evidence-based 
guidance, the Australian states and territories vary 

in their interpretations and application of this advice 
and in their provision of oxygen therapy.18 There 
are different programs across the country to access 
home oxygen, for example the State-Wide Equipment 
Program in Victoria and the Medical Aids Subsidy 
Scheme in Queensland.

Further information on programs for oxygen supply in 
various states in Australia is available from: 

 • State-wide Equipment Program (Vic.) 

 • Medical Aids Subsidy Scheme (Qld)

 • Enable NSW (NSW)

 • Respiratory Health Network (WA)

 • SA Health Home Oxygen Therapy (SA)

Useful information for patients is available through the 
Lung Foundation Australia.

Conclusion

Oxygen therapy improves mortality in patients with 
COPD and severe hypoxaemia. The results of trials in 
COPD during the 1980s have been extrapolated to 
patients with other lung conditions. Any benefits of 
oxygen in patients with milder degrees of hypoxaemia 
who may desaturate on exertion or nocturnally 
are unclear and require further study. Adequate 
discussion of patients’ beliefs and concerns about 
oxygen therapy is important and impacts their use of 
home therapy. 
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