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The world’s first evidence-based guideline
for emergency oxygen therapy was pub-
lished by the British Thoracic Society
(BTS) in 2008 and endorsed by 21 other
societies and colleges.1 The key message in
the guideline was very simple: clinicians
were advised to avoid hypoxaemia and
hyperoxaemia by prescribing a normal or
near-normal target oxygen saturation of
94%–98% for most acutely unwell patients
and to prescribe a lower range (usually
88%–92%) for patients at risk of hyper-
capnia, and to use high-concentration
oxygen for some conditions such as carbon
monoxide poisoning or the immediate
management of critical illness. This guid-
ance has informed worldwide clinical prac-
tice and research since 2008 and is cited by
more than 500 publications. The guideline
is now updated and extended with the
support of 22 colleges and societies.2

Readers will want to know what is new
in the update of the BTS emergency
oxygen guideline, published as a supple-
ment to this edition of Thorax.2 A concise
version of the guideline is available in
BMJ Open Respiratory Research.3 The evi-
dence review methodology and grading of
recommendations follows the National
Institute for Health and Care Excellence
accredited BTS guideline production
process which is based on Scottish
Intercollegiate Guidelines Network
(SIGN) methodology and adheres to the
Appraisal of Guidelines for Research and
Evaluation (AGREE) instrument.4 The evi-
dence base for the guideline has been
updated to August 2013 with bespoke lit-
erature searches (and extended to late
2016 for key references). The remit of the
guideline is wider now than in 2008. The
new guideline covers emergency oxygen
use and most other oxygen use in health-
care settings. It also covers short-term
oxygen use by healthcare workers outside
of healthcare settings. However, domicil-
iary oxygen use by patients is covered

separately by the BTS guideline for home
oxygen use in adults.5 The scope of the
guideline has been widened to include
endoscopy and other procedures requiring
sedation, perioperative care including
patient-controlled analgesia, palliative care
settings including hospices, use of helium–

oxygen mixtures (heliox) and nitrous
oxide/oxygen mixtures (Entonox), use of
CPAP), use of high-flow nasal cannulae,
use of oxygen by healthcare professionals
in patients’ homes and use of oxygen by
voluntary rescue organisations and other
non-National Health Service first
responders.
There have been some landmark publi-

cations since 2008 which support the core
principles of the guideline. Austin and col-
leagues reported in 2010 that patients
with acute exacerbations of COPD who
were randomised to controlled oxygen
therapy as per the BTS guideline during
prolonged ambulance journeys in
Tasmania had low mortality (4%) com-
pared with patients randomised to high
concentration oxygen therapy who had
9% mortality.6 This finding was supported
by two observational studies. Roberts
et al7 reported mortality of 11% if >35%
oxygen was administered to British
patients with acute exacerbations of
COPD versus 7% mortality when lower
concentrations of oxygen were used, and
the need for ventilatory support was 22%
vs 9%. Turner observed an impressively
low relative risk of mortality (0.22) when
oxygen was used correctly in acute exacer-
bations of COPD.8 Over this time period,
researchers in New Zealand have con-
firmed that the risk of hypercapnia as-
sociated with high dose oxygen therapy
also extends to patients with obesity-asso-
ciated hypoventilation, asthma and pneu-
monia.9–11

The 2008 guideline recommended
abandonment of the twentieth century
practice of giving supplementary oxygen
to all patients with suspected myocardial
infarction on a ‘precautionary basis’. This
BTS recommendation was supported
strongly by the Air Versus Oxygen in ST-
Segment-Elevation Myocardial Infarction
(AVOID) study which reported higher
levels of cardiac enzymes among patients

with normoxaemia with myocardial in-
farction with ST segment elevation
(STEMI) who were randomised to oxygen
therapy compared with those given no
supplemental oxygen (unless their satur-
ation fell below 94%) in Australian ambu-
lances.12 13 Patients in that study who
were given oxygen therapy had evidence
of increased infarct size 3 months later
based on cardiac magnetic resonance
scans.

The biggest volume of new evidence
supporting the 2008 guideline is in the
critical care literature. The guideline
recommended high concentration oxygen
therapy during initial resuscitation and
stabilisation of critically ill patients,
including those with cardiac arrest, and
then aiming for a target range of 94%–

98% or a patient-specific target saturation
range. Several observational studies have
found that hyperoxaemia was associated
with increased mortality among critical
care patients, including survivors of
cardiac arrest. Three meta-analyses of
these reports have reported the consist-
ency of this finding, but all three reviews
commented on the heterogeneity of the
available studies and the need for rando-
mised trials.14–16 The study of Girardis
and colleagues in Italy was published in
late 2016.17 The authors randomised crit-
ical care patients who were likely to
require at least 72 hours of mechanical
ventilation to either conventional (liberal)
oxygen management or to a target range
of 94%–98%. Mortality was 20% with
liberal oxygen therapy and 12% with con-
servative oxygen therapy. Excess deaths in
the liberal oxygen group were attributed
to shock, liver failure and sepsis. However,
the trial was stopped early due to recruit-
ment problems, and the authors advised
that further trials will be required to
confirm the benefits of conservative oxygen
therapy. Four pilot studies have reported no
harm, and possible benefits from target sat-
uration range between 88% and 95% for
critical care patients (permissive hypox-
aemia).18–21 It will be necessary in future to
conduct randomised trials of ‘normoxae-
mia’ compared with permissive hypoxaemia
in selected subgroups of patients such as
those with acute lung injury.

None of the principles or recommenda-
tions of the 2008 guideline have been
challenged by new evidence, but many of
the existing recommendations are sup-
ported by new evidence. The Thoracic
Society of Australia and New Zealand
(TSANZ) has published a regional acute
oxygen guideline which is based on the
2008 BTS guideline apart from recom-
mending a target saturation range of 92%–
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96% (instead of 94%–98%) for patients
who are not at risk of hypercapnia.22 The
rationale for this change is summarised in
a separate publication.23 It seems unlikely
that clinical outcomes will be affected
much by this modest change in target sat-
uration, and a very large study would be
required to demonstrate differences in key
outcomes such as mortality and length of
stay related to this small adjustment.
However, it is likely that less oxygen will
be used in hospitals which adopt the
TSANZ guidance; so, there may be a
modest cost saving, and some patients may
be mobilised and discharged more quickly
due to earlier ‘release’ from oxygen
therapy and associated tubing.

National BTS emergency oxygen audits
since the release of the 2008 guideline
have shown painfully slow progress in the
change of practice relating to emergency
oxygen administration.24 About 14% of
UK hospital patients are using supple-
mental oxygen on any given day, but
the proportion with a valid prescription
for oxygen has risen only moderately
from 32% in 2008 to 57% in 2015,
despite 85% of audited hospitals having
an oxygen-prescribing policy. Of 4476
audited patients with a prescription for
oxygen which included a target range,
69% of patients were within that range
at the time of their most recent oxygen
saturation measurement, 9% were below
the target range and 22% were above
their target range.

Following publication of the new guide-
line, the key challenge is the implementa-
tion of principles that are now universally
agreed but not always followed in the
rough-and-tumble of clinical practice. The
BTS, working together with key stake-
holder organisations, will aim to build on
the foundation laid since 2008 to ensure
that the important guideline recommenda-
tions are fully implemented in day-to-day
clinical practice. It is hoped that the guide-
lines will also continue to be regarded as
the current best practice guide against
which all new interventions will be tested
in future randomised clinical trials.
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