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Oxygen is a dangerous drug

Oxygen should be considered a dangerous drug and therclore orders for supplemenial oxygen should specily:
dosage, duration, mcthod of administration with trcatment goals and moniloring of clinical mcasurcs.

e Oxygen is best prescribed 1o achicve a desirable targel range rather than a fixed dosc of oxygen.

s  For most COPD palicnis, a largel saturation range ol 88%-92% will avoid the risks of hypoxia and
hypecrcapnia; targel 88-90% in cascs of CO; relention and 90-92% in the abscence of CO; relention.

¢ Oxygen tensions above 50 nun Hg (saturation above 85%) will protect patients from hypoxic injury during
cxacerbations of COPD.

s  Oxygen Iensions above 70 mm Hg (saturation abovc 94%) arc associaled wilh increascd risk of
hypercapnia and acidosis in exaccrbaicd COPD.

Whilc hyperbaric oxygen can induce scizures and the chronic inhalation ol high oxygen concentrations may resull in
pulmonary oxygen loxicily ranging [rom mild tracheobronchitis (o difTuse alvcolar damage, which is histologically
indistinguishablc lrom acute respiratory distress syndrome (ARDS). Chronic lower level oxygen concenlrations may
result in mucous plugging, absorplive atclectasis, increased mismalch between ventilation and perfusion within the
lung which impairs climination of carbon dioxide and thus lcads 1o acidosis. Hyperoxia may also incrcasce
susceplibility 1o sccondary infcelion by impairing both mucociliary clcarance and the baclericidal capacitly of
immune cells. The currently recommendced targel oxygen Iension in cxacerbatled COPD is about 60-65 mm Hg,
which is equivalent (o a saturation of approximately 90%-92%

Tilrating oxygen approprialcly in ¢xacerbations of COPD is challenging as paticnts in (his sclting can be harmed by
1oo much or oo lillle oxygen. A review of the lilerature suggests that most paticnts with cxaccrbated COPD are
adequalely oxygenaled il the oxygen iension ¢can be maintaingd above 50 mm Hg, corresponding 10 an oxygen
saluration abovc aboul 83% (in conlrasl (o pcople without COPD who rcquirc oxygen levels above 60 mm Hg or
90°%).

A study ol 972 COPD palicnis showed thal almost half were hypercapnic on arrival in the cmergency department,
onc [ifth were acidotic (pH below 7.35), and 4.6% werc scvercly acidotic with pH below 7.25. Paticnis with the
highcst blood oxygen tensions had the worst acidosis, supporting the premisc that excessive oxygen can lcad Lo
respiratory acidosis in this sclling. Morc than hal[l of the paticnis with PaO2 above 75 mm Hg werc acidotic. Based
on their findings, the authors recommended keeping the oxygen saluration below 92% 1o avoid this risk. Another



study demonstrated that an oxygen tension above 74.5 mm Hg in patients with acute flare of COPD was associated
with an increased risk of requirement of NIPPV and greater length of hospital stay.

The new British Thoracic Society Emergency Oxygen guideline for the United Kingdom will recommend that the
saturation should be maintained above 88% in most cases of exacerbated COPD to allow an additional margin of
safety. However, high-risk patients with a history of prior hypercapnic respiratory failure may be safely managed
with oxygen saturation in the range of §5%-88%.

Based on these studies, the UK Emergency Oxygen Guideline will recommend a target oxygen saturation range of
88%-92% for most patients with exacerbated COPD and for patients with a history of respiratory acidosis a lower
target range of 85%-90%. The UK Emergency Oxygen Guideline will recommend that the initial treatment for
patients with exacerbated COPD should be a 28% Venturi mask at 4 L/minute dropping to a 24% Venturi if the
saturation rises above 92%.Blood gases should be checked in all such cases on arrival in the emergency department,
and NIPPV should be mstituted if the patient 1s acidotic (pH below 7.35).

Approximate Relationship Between Arterial Hemoglobin Oxygen Saturation and Arterial
Oxygen Tension in mm Hg at Normal pH
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Action Points

s Review and revise existing oxygen administration policies and procedures.

s  Adopt supplemental oxygen policies with a specified upward and downward titration methodology
that specifies minimum and maximum oximetry goals for different patient populations (COPD)
rather than flow rates, except for short application time periods in specific acute patient situations
(ACS, CVA, immediate postoperative patients, etc.).

¢  Separate the functions of oximetry monitoring and adjustment of supplemental oxygen therapy with
separate competency skills required.

e Monitor transcutaneous oximetry, venous bicarbonate, pH and arterial gases prudently, especially in
cases of COPD exacerbation or when expected clinical benefits from supplemental oxygen therapy
have not been attained.



