














BTS guideline

Table 3 COPD and other conditions requiring controlled or low-dose oxygen therapy (section 8.12)

>

Prior to availability of blood gases, use a 28% Venturi mask at 4 I/min and aim for an oxygen saturation of 88-92% for patients with risk
factors for hypercapnia but no prior history of respiratory acidosis. [Grade D]

Adjust target range to 94-98% if the Paco, is normal (unless there is a history of previous NIV or IPPV) and recheck blood gases after 30—
60 min [Grade D]

Aim at a prespecified saturation range (from alert card) in patients with a history of previous respiratory acidosis. These patients may have
their own Venturi mask. In the absence of an oxygen alert card but with a history of previous respiratory failure (use of NIV or IPPV),
treatment should be commenced using a 28% oxygen mask at 4 |/min in prehospital care or a 24% Venturi mask at 2—4 I/min in hospital
settings with an initial target saturation of 88—-92% pending urgent blood gas results. [Grade D]

If the saturation remains below 88% in prehospital care despite a 28% Venturi mask, change to nasal cannulae at 2—6 I/min or a simple
mask at 5 I/min with target saturation of 88—92%. All at-risk patients with alert cards, previous NIV or IPPV or with saturation <88% in the
ambulance should be treated as a high priority. Alert the A&E department that the patient requires immediate senior assessment on arrival
at the hospital. [Grade D]

If the diagnosis is unknown, patients aged >50 years who are long-term smokers with a history of chronic breathlessness on minor
exertion such as walking on level ground and no other known cause of breathlessness should be treated as if having COPD for the purposes
of this guideline. Patients with COPD may also use terms such as chronic bronchitis and emphysema to describe their condition but may
sometimes mistakenly use “asthma”. FEV; should be measured on arrival in hospital if possible and should be measured at least once
before discharge from hospital in all cases of suspected COPD. [Grade D]

Patients with a significant likelihood of severe COPD or other illness that may cause hypercapnic respiratory failure should be triaged as
very urgent and blood gases should be measured on arrival in hospital. [Grade D]

Blood gases should be rechecked after 30—60 min (or if there is clinical deterioration) even if the initial Paco, measurement was normal.
[Grade D]

If the Paco; is raised but pH is =7.35 ([H*] <45 nmol/l), the patient has probably got long-standing hypercapnia; maintain target range of
88-92% for these patients. Blood gases should be repeated at 30—60 min to check for rising Paco, or falling pH. [Grade D]

If the patient is hypercapnic (Paco, >6 kPa or 45 mm Hg) and acidotic (pH <7.35 or [H*] >45 nmol/l) consider non-invasive ventilation,
especially if acidosis has persisted for more than 30 min despite appropriate therapy. [Grade A]

Additional comments Grade of recommendation

COPD May need lower range if acidotic or if known to be very sensitive to oxygen Grade C

therapy. Ideally use alert cards to guide treatment based on previous blood gas
results. Increase flow by 50% if respiratory rate is >30 (see recommendation 32)

Exacerbation of CF Admit to regional CF centre if possible; if not, discuss with regional centre or Grade D

manage according to protocol agreed with regional CF centre

Ideally use alert cards to guide therapy. Increase flow by 50% if respiratory rate
is >30 (see recommendation 32)

Chronic neuromuscular ~ May require ventilatory support. Risk of hypercapnic respiratory failure Grade D
disorders
Chest wall disorders For acute neuromuscular disorders and subacute conditions such as Guillain-Barré ~ Grade D

syndrome (see table 4)

Morbid obesity Grade D

CF, cystic fibrosis; COPD, chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure; IPPV, intermittent positive
pressure ventilation; NIV, non-invasive ventilation; Paco,, arterial carbon dioxide tension; Spo,, arterial oxygen saturation measured by pulse
oximetry.
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Table 4 Conditions for which patients should be monitored closely but oxygen therapy is not required unless the patient is

hypoxaemic (section 8.13)

» If hypoxaemic, the initial oxygen therapy is nasal cannulae at 2—6 I/min or simple face mask at 510 |/min unless saturation is <<85% (use
reservoir mask) or if at risk from hypercapnia (see below).

» The recommended initial target saturation range, unless stated otherwise, is 94-98%

» If oximetry is not available, give oxygen as above until oximetry or blood gas results are available

» If patients have COPD or other risk factors for hypercapnic respiratory failure, aim at a saturation of 88—92% pending blood gas results but
adjust to 94-98% if the Paco, is normal (unless there is a history of respiratory failure requiring NIV or IPPV) and recheck blood gases after

30-60 min

Myocardial infarction and acute
coronary syndromes

Stroke

Pregnancy and obstetric
emergencies

Hyperventilation or dysfunctional
breathing

Most poisonings and drug
overdoses (see table 1 for
carbon monoxide poisoning)

Poisoning with paraquat or
bleomycin

Metabolic and renal disorders

Acute and subacute neurological
and muscular conditions
producing muscle weakness

Additional comments

Most patients with acute coronary artery syndromes are not hypoxaemic
and the benefits/harms of oxygen therapy are unknown in such cases
Most stroke patients are not hypoxaemic. Oxygen therapy may be
harmful for non-hypoxaemic patients with mild to moderate strokes.
Oxygen therapy may be harmful to the fetus if the mother is not
hypoxaemic (see recommendations 14-17)

Exclude organic illness. Patients with pure hyperventilation due to
anxiety or panic attacks are unlikely to require oxygen therapy
Rebreathing from a paper bag may cause hypoxaemia and is not
recommended

Hypoxaemia is more likely with respiratory depressant drugs, give
antidote if available (eg, naloxone for opiate poisoning)

Check blood gases to exclude hypercapnia if a respiratory depressant
drug has been taken. Avoid high blood oxygen levels in cases of acid
aspiration as there is theoretical evidence that oxygen may be harmful
in this condition

Monitor all potentially serious cases of poisoning in a level 2 or

level 3 environment (high dependency unit or ICU)

Patients with paraquat poisoning or bleomycin lung injury may be
harmed by supplemental oxygen

Avoid oxygen unless the patient is hypoxaemic

Target saturation is 88-92%

Most do not need oxygen (tachypnoea may be due to acidosis in these
patients)

These patients may require ventilatory support and they need careful
monitoring which includes spirometry. If the patient’'s oxygen level falls
below the target saturation, they need urgent blood gas measurements
and are likely to need ventilatory support

Grade of recommendation
Grade D

Grade B

Grades A-D

Grade C

Grade D

Grade C

Grade D

Grade C

COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; IPPV, intermittent positive pressure ventilation; NIV, non-invasive

ventilation; Paco,, arterial carbon dioxide tension; Spo,, arterial oxygen saturation measured by pulse oximetry.
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Is the patient critically ill or Yes Commence treatment with reservoir
X ; L mask or bag-valve mask and manage
in a peri-arrest condition? - :

as advised in table 1
No

Is this patient at risk of hypercapnic respiratory failure (type 2 respiratory failure)?

The main risk factor is severe or moderate COPD (especially with previous respiratory failure or on long-term oxygen)
Other patients at risk include people with severe chest wall or spinal disease {eg kyphoscoliosis),
neuromuscular disease, severe obesity, cystic fibrosis, bronchiectasis or previously unrecognised COPD
Narcotic/sedative overdose not covered by this algorithm (see table 4 and section 8.13.5)

| l

Yes No
Target saturation is 88-92% or level on alert Aim for Spo; 94-98%
card whilst awaiting blood gas results

Start 28% or 24% 05 and obtain ABGs S0y < GAbL &1 aIT OF exvidan
(reduce Fio, if Spo, >92% or orifre uir'?n2 ox e°n to achieve‘;?:mve targets
above range stated on alert card) 9 . eye ¢

[

v B
Yes
—Commence oxygen, No
3 as per tables 2 or 4
pH < 7.35% and check ABG
or [H*] > 45 nmol/I* IHETj:égr?n?:ﬂ i |
and Pco, > 6.0 kPa i P::O ~ 6 kPa { !
{Respira'fory a!c_idosis I:Hyperi:apnia} P Pco; =6.0 kPa Monitor Spog.
or patient tiring] =< 6(:(;3 ltha or respiratory Oxygen not required
5 deterioration unless saturation
Sishiaad (see box in chart 2) falls below target range
Seak immediata Treat with the Seek |mme5‘.||ate senior
senior review lowest dose review:
Consider NIV or Venturi mask Consnde'r invasive
invasive ventilation that will keep Spo, ventilation
between 88-92%
1
Repeat ABGs at 30-60 min: Treat appropriately Treat urgently. Treat appropriately
Treat with lowest aiming to keep Aim for $p02 9!1_—98% aiming to keep Spo,
Fio, to keep Spo; If respiratory acidosis Spo; between pending senior 94-98%
88-92% via Venturi (pH < 7.35 or [H*] > 45 nmol/l 94% and 98%** review. Also
mask pending and Pcoz>6.0) consider COPD
senior medical Seek immediate senior Repeat ABG in or other undiagnosed
advice or NIV or review, consider NIV/ICU. 30-60 min for all chronic hypercapnic
ICU admission patients at risk of respiratory failure
Consider reducing Fios type 2 respiratory If likely aim for
if PO, = 8.0 kPa failure Spo; of 88-92%

Any increase in Fio; must be followed by repeat ABGs in 1 h (or sooner if conscious level deteriorates)
*If pH is <7.35 ([H*] > 45 nmol/l) with normal or low Paco,, investigate and treat for metabolic acidosis and keep Spo; 94-98%
**Patients previously requiring NIV or IPPV should have a target range of 88-92%, even if the initial Pacos is normal.

Figure 1 Chart 1: Oxygen prescription for acutely hypoxaemic patients in hospital. ABG, arterial blood gas; COPD, chronic obstructive pulmonary
disease; Fio,, fraction of inspired oxygen; ICU, intensive care unit; NIV, non-invasive ventilation; Pco,, carbon dioxide tension; Spo,, arterial oxygen
saturation measured by pulse oximetry.
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See patient's drug chart and chart 1 and tables 1-4 for starting dose and target saturation

Choose the most suitable delivery system and flow rate

Titrate oxygen up or down to maintain the target oxygen saturation.

The table below shows available options for stepping dosage up or down. The chart does not imply any equivalence of dose
between Venturi masks and nasal cannulae.

Allow at least 5 minutes at each dose before adjusting further upwards or downwards (except with major and sudden fall in saturation).
Once your patient has adequate and stable saturation on minimal oxygen dose, consider discontinuation of oxygen therapy.

Venturi 24% 2-4 |/min* Nasal cannulae 1 I/min
Blue Signs of respiratory
Seek medical advice deterioration
if patient appears
to need increasing Venturi 28% 4-6 I/min Nasal cannulae 2 I/min o T Respiratory rate
oxygen therapy or if (especially if >30)
there is a rising . e [l Spo
mEWS or Track and White ﬁ . %osyéen dose
Trigger score needed to keep
Venturi 35% 8-10 I/min Nasal cannulae 4 I/min Spo, in target range
o {1 EWS/trigger score
Yellow ® (CO, retention
® Drowsiness
® Headache
All patients must have ®  Flushed face
ABG or earlobe blood Venturi 40%  or simple face mask e Tremor
gases (ELBG) within 10-12 I/min at 5-6 I/min
1 h of requiring Red Seek medical advice
increased
oxygen dose

Venturi 60%  or simple face mask
12-15 I/min 7-10 I/min

|

Reservoir mask at 15 I/min oxygen flow

|

If reservoir mask required, seek
senior medical input immediately

Green

* For Venturi masks, the higher flow rate is required if the respiratory rate is >30

Patients in a peri-arrest situation and critically ill patients should be given maximal oxygen therapy via reservoir
mask or bag-valve mask whilst immediate medical help is arriving
(except for patients with COPD with known oxygen sensitivity recorded in patient's
case notes and drug chart or in the EPR: keep saturation at 88-92% for this subgroup of patients)

Figure 2 Chart 2: Flow chart for oxygen administration on general wards in hospitals. ABG, arterial blood gas; EPR, electronic patient record; EWS,
Early Warning Score; Spo,, arterial oxygen saturation measured by pulse oximetry.

Thorax 2008;63(Suppl V1):vi1—vi68. doi:10.1136/thx.2008.102947 vi9



BTS guideline

SECTION 16: MEMBERSHIP OF WORKING PARTY AND
AUTHORSHIP

16.1 Membership of Working Party

Physicians in general/respiratory medicine: R O’Driscoll, Salford
(Co-Chair), British Thoracic Society; A Davison, Southend (Co-
Chair), British Thoracic Society; M Elliott, Leeds, Royal College
of Physicians; Respiratory physicians: L Howard, London, British
Thoracic Society; ] Wedzicha, London, British Thoracic Society
and Editor of Thorax; Emergency medicine: K Mackway-Jones,
Manchester, British Association for Emergency Medicine;
Emergency physician (EAU): P Jenkins, Norwich, Society for
Acute Medicine (SAMUK); [ntensive care: R Kishen, Salford,
Intensive Care Society; General practitioner: M Levy, London,
Royal College of General Practitioners and GP in Airways Group
(GPIAG); Nurse: S Perrott, Cambridge, Royal College of
Nursing; Physiotherapist: L Mansfield, Newcastle upon Tyne,
Chartered Society of Physiotherapy; ARTP representative: A
Evans, North Staffs, Association for Respiratory Technology
and Physiology; Patient/lay representative: S Panizzo, London,
Nominated by Royal College of Physicians; Ambulance service
representatives: F Moore, London, Joint Royal Collages
Ambulance Liaison Committee; D Whitmore, London, British
Paramedic Association Senior Clinical Advisor to the Medical
Director, LAS; Cardiologist: S Gibbs, London, British
Cardiovascular Society; Anaesthetist: B Martin, London, Royal
College of Anaesthetists; Obstetrician: K Hinshaw, Sunderland,
Royal College of Obstetricians and Gynaecologists.

16.2 Authorship of sections of the guideline

The outline of the guideline was developed and refined by the
entire group at various meetings and email discussions as
described in section 2 and each section was edited by all group
members, but the work of preparing the main draft for each
section was divided as follows:

16.2.1 Main text of guideline
1. Introduction: R O’Driscoll, A Davison
2. Methodology: R O’Driscoll, A Davison

3. Normal values and definitions: R O’Driscoll, A Davison,
M Elliott, L Howard

4. General blood gas physiology: L Howard, R O’Driscoll,
A Davison
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5. Advanced blood gas physiology: L Howard, R Kishen,
M Elliott

6. Hypoxia, hyperoxia, etc:
A Davison, R Kishen

7. Clinical/laboratory assessment: R O’Driscoll, M Elliott

Hospital settings: R O’Driscoll

9.  Prehospital settings: A Davison, D Whitmore, F Moore,
M Levy

10. Practical aspects: A Evans, L Mansfield, S Perrott,
L Howard

11.  Prescription of oxygen: A Davison, S Perrott, R O’Driscoll
12. Weaning and discontinuation: A Davison, R O’Driscoll
13.  Outcomes and audit: R O’Driscoll, A Davison

14. Dissemination/implementation: A Davison, R O’Driscoll
15. Areas requiring further research: R O'Driscoll, A Davison

L Howard, R O’Driscoll,

co

16.2.2 Web appendices (available on BTS website: www.brit-
thoracic.org.uk)
1. Summary of recommendations: whole group

2. Summary of Guideline for hospital use: A Davison/
R O’Driscoll

3. Example of local oxygen policy: N Linaker, L Ward,
R Smith, R O’Driscoll, A Davison

4. Summary for prehospital settings: A Davison,
R O’Driscoll, D Whitmore, M Levy

5. Patient information sheet: L Ward, A Davison,
R O’Driscoll, S Panizzo (with feedback from patients)

Summary of prescription, etc: A Davison, R O’Driscoll
Example of audit tool: L Ward, R O’Driscoll, A Davison,
Lecture for doctors: A Davison, R O’Driscoll

Teaching aids for nurses: L Ward, A Davison, R O’Driscoll

10. Key points for hospital managers and oxygen champions:
R O’Driscoll, A Davison

11.  Key points for PCT managers: A Davison, R O’Driscoll

12. Key points for ambulance service managers: D Whitmore,
A Davison, R O’Driscoll

13. List of NHS Trusts with oxygen champions: A Davison
14.  Details of search methodology: R O’Driscoll
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