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1. Overview
1.1 Purpose

This document outlines the processes for safe Oxygen Therapy administration. Patients who require
supplemental oxygen must receive the correct amount via the correct device, safely, appropriate to their
clinical condition and in line with the national and international guidance (TSANZ and BTS)

1.2 Scope
All health professionals responsible for the administration, prescription and/or monitoring of oxygen
therapy.
This guideline is restricted to the use of acute oxygen therapy in ADULT inpatients at Waitemata District
Health Board.
•
It does not apply to resuscitation or treatment of critically ill or injured.
•
It does not apply to Critical Care (ICU and HDU), nor to the use of oxygen routinely in
anaesthesia or when IV sedation is given for procedures or invasive investigations such as
endoscopy or percutaneous biopsy under x-ray guidance. In these circumstances, patient pathways
appropriate to the procedure should be utilised that reflect these oxygen guidelines. If such
patients return to the ward area and need to continue oxygen therapy, an oxygen prescription will
need to be completed prior to handover.

2. Key Expectations
The principles outlined in this document apply to all for general use within general adult wards and
departments. All documents relating to oxygen therapy management should reflect the principles within
this policy.
1. Oxygen is considered as a medicine that is prescribed and administered for specific indications, with a
documented target oxygen saturations range and regular monitoring of the patient’s response.
2. Oxygen is prescribed for the relief of hypoxemia and not breathlessness. A pulse oximetry of >92%
excludes Hypoxemia which is defined as an SaO2 of <90% or an arterial partial pressure of oxygen
(PaO2) of 8kPa (60mmHg)
3. Hypoxemia is both a marker of risk of a poor outcome due to the severity of underlying disease that has
caused hypoxemia, and an independent risk factor of poor outcome.
Specialist areas have particular processes
•
Where specific clinical guidelines are required for oxygen administration within specialist
areas, they must be approved via the appropriate clinical governance forum.
Patients transferring from specialist areas must be transferred with a prescription for their oxygen therapy
utilising target saturation, if the clinical indication is ongoing.
If a patient transfers from an area not utilising the target saturation system, their oxygen should be
administered as per the transferring area’s prescription until the patient is reviewed and transferred over
to the target saturation scheme, which should occur as soon as possible.
Oxygen should not be withheld if required whilst awaiting prescription
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3. Indications and Assessment
The rationale for use of oxygen therapy is prevention of cellular hypoxia, caused by hypoxemia (low PaO2),
and thus prevention of potentially irreversible damage to vital organs.
Therefore the most common reasons for oxygen therapy to be initiated are:
• Acute hypoxemia for example pneumonia, shock, asthma, heart failure, pulmonary embolus
• Ischaemia for example myocardial infarction, but only if associated with hypoxaemia (abnormally high
levels may be harmful to patients with ischaemic heart disease and stroke).
• Abnormalities in quality or type of haemoglobin for example acute GI blood loss or carbon monoxide
poisoning.
Other indications include:
• Post operative state (general anaesthesia can lead to decrease in functional residual capacity of up to
50% of the pre-anaesthesia value)
• Pneumothorax – Oxygen may increase the rate of resolution of pneumothorax in patients for whom a
chest drain is not indicated.
Reduced capacity within the lungs (especially following thoracic or abdominal surgery) resulting in
hypoxaemia (Ferguson 1999). There is some evidence to suggest a decreased incidence of postoperative wound infections with short-term oxygen therapy following bowel surgery.

3.1 Emergency Oxygen

•

In an emergency situation oxygen administration without a prescription is appropriate
while waiting for medical assessment of the patient.
In these situations, use high concentration oxygen (15L/min via non-rebreathe mask).

3.2 Pulse oximetry
Pulse oximetry should be available with appropriate probes in all clinical situations is which oxygen is used.
In the first instance oxygen saturations can be determined by pulse oximetry.
• There is variable accuracy of pulse oximetry to predict SpO2 in acutely ill patients, both over and
underestimating. The accuracy may worsen with increasingly severe hypoxia.
• Accuracy decreases when probes used on alternative sites to those intended for the device for example
– using a finger probe on an ear.

3.3 Arterial blood gases
Arterial blood gas should be considered in the following situations:
• Critically ill patients with cardiorespiratory or metabolic dysfunction
• In patients with an SpO2 of <92% in whom hypoxemia may be present
• The patient has deteriorating SpO2 and is requiring increased FiO2
• Patients at risk of hypercapnia (see section 5.2)
• Breathless patient in whom an accurate SpO2 cannot obtained
- Venous blood gases does not provide an accurate estimate of arterial partial pressure of
carbon dioxide (PaCO2) or PaO2
- Hypoxaemia requires investigation and treatment of underlying cause.
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4. Hazards
•
•
•
•
•
•

Fire Hazard – Oxygen is an accelerant of fire
Administration of prophylactic oxygen to a patient who is not hypoxemic may cause a delay in
recognizing clinical deterioration.
Not recommended in the absence of hypoxemia for treatment of ACS and CVA
High concentration oxygen in myocardial infarction is associated with greater infarct size
Oxygen toxicity
For patients with type 2 respiratory failure the administration of high concentration of oxygen
(above 2L/minute) may result in ventilatory depression

Hypoxemia should always be treated in acute deterioration

5. Prescription
As oxygen is considered a drug at concentrations higher than ambient air, it must be prescribed by a
doctor or independent prescriber, except in emergency situations.
Oxygen is used to alleviate hypoxaemia (low arterial oxygen content).
• It is not a treatment for breathlessness and should therefore not be prescribed or administered if the
oxygen saturation is > 92% on air.

5.1 Target saturations range
Oxygen must be prescribed according to a specific target saturation range. This should be indicated on eprescribing MedChart or the ‘8 Day National Medication Chart’ drug chart, under ‘Oxygen Therapy and
Medical Gases’ section.
The doctor or independent prescriber must clearly document their name, signature, registration number
and contact number in the boxes provided
•
•

In the presence of hypoxemia in most acutely unwell patients the target saturation range is 92-96%
For patients with known or suspected CO2 retention the target saturation range is 88-92%

5.2 Patients at risk of CO2 retention
Hypercapnia is defined as “an elevation in the arterial carbon dioxide tension (PaCO2)”
http://www.uptodate.com/contents/the-evaluation-diagnosis-and-treatment-of-the-adult-patient-withacute-hypercapnic-respiratory-failure
• COPD
• Cystic fibrosis
• Bronchiectasis
• Chest wall deformity – such as severe kyphoscoliosis
• Neuromuscular disease
• Obesity Hypoventilation
• Opioid narcosis
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5.3 Oxygen in end of life care
Hypoxaemia should be present to justify oxygen therapy treatment, in cases where oxygen therapy may be
considered for symptom relief during end of life process. It must be discussed with The Palliative Care Team
and Respiratory Physician.

[P] Referral Criteria
for Palliative Oxygen

5.4 Oxygen Prescription examples
For areas where E-prescribing is not available. Oxygen must be prescribed via the 8 day National
Medication Chart.

8 day National Medication Chart
Nasal Prongs
Oxygen Therapy & Medical Gases
START
DATE

DEVICE/DEL
IVERY

09/05/
2016

Nasal
prongs

FLO
W
RAT
E
14L

SIGNAT
URE
Dr
Bloggs

STO
P
DAT
E
Revi
ew
daily

Tick Target Oxygen Saturation (%): 88-92
92 □

Greater than

High Flow Nasal Oxygen Therapy (HHFNP)
Oxygen Therapy & Medical Gases
START
DATE

DEVICE/DE
LIVERY

FLO SIGNAT STO
W
URE
P
RAT
DAT
E
E
09/05/ HHFNP
Oxy Dr
Revi
2016
35-45L air
gen Bloggs ew
flow
21daily
45%
If >45L air flow or >45% oxygen required,
inform own medical team/on call and CCOT

Tick Target Oxygen Saturation (%): 88-92
than 92 □

Greater

Issued by
Respiratory CNS
Issued Date
March 2019
Classification
012-001-15-005
Authorised by
Pharmacy and Therapeutics Committee
Review Period 36months
Page
Page 5 of 21
This information is correct at date of issue. Always check on Waitemata DHB Controlled Documents site that this is the most recent version.

Clinical Practices
A-Z

Oxygen Therapy – Inpatient & STOT Ordering
5.5 E-prescribing medchart

6. Administration and Monitoring
6.1 Supply Point
In hospital patients may receive oxygen through a piped system via wall mounted sockets as shown

Or from oxygen cylinders

In either case the connecting mount to the flow meter should be checked for leaks. Usually a leak is
audible on careful listening
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6.2 Flow Meter
The flow meter calibration levels may be high flow (15L/min. max) or low flow (2.5L/min. max). Careful
attention should be made to check which meter is in place when setting up oxygen for a patient.

High Flow meter

Low flow meter

NOTE : A patient who has an underlying respiratory disorder where high flow oxygen may be detrimental
should be considered for a low flow meter.
Connections between the flow meter itself and the wall socket outlet, or the gas cylinder head, must be
inspected for leaks.

6.3 Oxygen tubing
Oxygen tubing should be attached to the flow meter as pictured and selected device (see equipment)
attached to the other end.

Oxygen tubing should be checked to ensure it is
• Not kinked
• Not leaking at an extension connection
• Kept clear of any contaminating fluid or other substance

6.4 Patient consent and education
After obtaining prescription and prior to commencement of oxygen, ensure informed consent from patient
is obtained.
Verbal education will need to be provided regarding:
• the need and use of the oxygen
• The inability to mobilise freely whilst connected to piped oxygen
• Smoking and naked flame are prohibited (see hazards)
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6.5 Observations
Patients on oxygen therapy require regular vital signs monitoring as per NEWS chart including:
• Respiration rate – note depth of respiration, bilateral chest movements and work of breathing
• oxygen saturation
Staff should monitor the patient’s oxygen saturation and adjust the oxygen delivery device and flow rate as
necessary to ensure that oxygen saturation remains within the target range.
Oxygen saturation is assessed by pulse oximetry. Ensure a good trace and a stable reading is obtained
before recording the oxygen saturation plus delivery device and flow rate on the observation chart.
•
•

If the oxygen saturation falls within the target range, oxygen therapy should be continued at
the current level.
If oxygen saturations fall outside of the target range, oxygen therapy should be titrated up or
down as required to bring saturations back within the target range.

After any change to delivery device or flow rate, wait 5 minutes for oxygen saturations to stabilize before
re-checking to ensure they are within the desired target saturation range.
Ensure clear and careful documentation of oxygen delivery device, flow rate and FiO2
If it is necessary to increase the oxygen flow rate to maintain the desired target saturation range
in a previously stable patient, then a review of the patient’s clinical condition by the medical
team and ICU outreach is required as per the NEWS algorithm
The frequency of observations should be based on the observation and NEWS policy.

[P] Observations Vital Signs including N

6.6 Humidification
If oxygen is delivered at a level of 4 litres or more, it should be humidified for comfort and to prevent
drying of secretions.
A major role of the upper airway is to heat and humidify inspired air. When patients receive supplemental
oxygen without heat and humidification, they will incur increased heat and water losses from the airway
mucosa. If cold dry air is delivered to the trachea, mucociliary transport of lower secretions is affected.
Mucocilliary transport gradually slows and can stop, leading to mucous plugging, atelectasis and infection.
Heated humidification of supplemental oxygen ensures continued mucociliary transport.
• Humidification of oxygen via Tracheostomy is available at:

[P] Tracheostomy
Management Nov16.p

6.7 Transporting patients on oxygen
Any patient requiring oxygen administration during transit requires the attendance of a registered nurse.
Issued by
Respiratory CNS
Issued Date
March 2019
Classification
012-001-15-005
Authorised by
Pharmacy and Therapeutics Committee
Review Period 36months
Page
Page 8 of 21
This information is correct at date of issue. Always check on Waitemata DHB Controlled Documents site that this is the most recent version.

Clinical Practices
A-Z

Oxygen Therapy – Inpatient & STOT Ordering
6.8 Infection control
•
•
•

Masks should be washed with soap and water daily and dried
Masks and nasal cannula should be changed on a weekly basis
Masks, nasal cannula and tubing should be labelled and dated for the patient to whom the oxygen is
going
• Oxygen tubing used on a single patient should be changed every 30 days
• If moisture is visible in the oxygen tubing it should be replaced to prevent mould and mildew as it may
contribute to a respiratory infection
• Oxygen equipment should be discarded when treatment is discontinued
• Oxygen equipment should not be left on the floor or lockers, it should be hung on the flow meter
behind the patient’s bed
Wet circuits: HHFNP and MR850 circuits should be changed every 7 days
• If the wet circuit has not been used for the last 24 hours it should be replaced before re-commencing
therapy
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6.9 Oxygen administration flow chart
Patient with suspected Hypoxaemia:

Obtain oximetry

Consider ABG in:
• Critically ill patients with cardiorespiratory or metabolic
dysfunction
• In patients with an SpO2 of <92% in whom Hypoxia may be
present
• Deteriorating SpO2 requiring increased FiO2 outside treatment
parameters
• Patients at risk of Hypercapnia
• Breathless patient in whom an accurate spO2 cannot obtained

Is the patient at risk of hypercapnic respiratory
failure?
YES

NO

SpO2 <88%

SpO2 > 88%

-Start O2 therapy
Venturi 24% set at 2L/min
OR Venturi 28% set at
4L/min
OR Humidified High Flow
Nasal Prongs
-Titrate O2 to achieve SpO2
88-92% target
-Give Bronchodilator (if
prescribed) by air driven
nebuliser or MDI with spacer
-Obtain ABG

No O2 therapy
Continue
monitoring
Consider ABG

pH <7.35 and pCO2 >6.0kpa

-Consult COPD pathway –
COPD_pathway.pdf

and refer to ICU/HDU
-Controlled O2 as needed to
maintain SpO2 88-92% target
saturations range.

SpO2 <85%

-Start O2 4L/min
nasal cannula, 510L/min via mask,
15L/min via a
reservoir mask
-Titrate O2 to
achieve SpO2 9296% target range
-Obtain ABG

SpO2 85-91%

-Start 2-4L/min
via standard nasal
prongs and/or
-Titrate O2 to
achieve SpO2 9296% target range
-Consider ABG

SpO2 <88%

pH >7.35

-Controlled O2
as needed to
maintain SpO2
88-92% target

PaCO2 >6kpa or
paO2 8kpa

-Senior medical
review
- Controlled O2 as
needed to
maintain target
saturations range
92-96%.

PaCO2 <6kpa
and
PaO2 >8kpa

-Monitor SpO2

-Titrate O2 to
maintain SpO2 9296%
-consider medical
review
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7. Equipment
Device

How does it work?

Prescription

Nasal Cannula

Patient inhales room air with O2
flow from the wall to create
approximate oxygen concentration

Oxygen via standard nasal prongs
Continuous Inhalation

Simple face mask
(Hudson)

Reservoir mask

Ambu bag

Venturi mask

Patient inhales room air with O2
flow from the wall to create
approximate oxygen
concentration. Use a minimum of
5L O2 flow to prevent rebreathing
CO2
Inflate the bag to create a
reservoir of oxygen. This delivers
approximately 85-90% oxygen

For use in emergency situation
when the patient requires greater
than 80% FiO2.
Valves in the device control the
flow of oxygen from the reservoir
to the patients and prevent the
exhaled carbon dioxide from
entering the reservoir and diluting
the oxygen concentration.
Nozzles blend with O2 with room
air to provide a fixed concentration
of oxygen

Usual 0.25-4 L/min (max 4L/min)
Target SpO2 = 88-92
Usual 1-4 L/min (max 4L/min)
Target SpO2 = 92-96%
Oxygen via simple face mask (Hudson)
Continuous Inhalation
5-10 L/min
Target SpO2 = 92-96%

Oxygen via reservoir mask
Continuous Inhalation
10-15 L/min
Target SpO2 = 92-96%

Oxygen via Venturi mask Continuous
Inhalation
FiO2 = 24%
Oxygen flow rate 3 L/min (blue)
(increase flow rate to 4.5 L/min if RR > 30
breaths per minute)
Target SpO2 = 88-92%
FiO2 = 28%
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Oxygen flow rate 6 L/min (yellow)
(increase flow rate to 9 L/min if RR > 30
breaths per minute)
Target SpO2 = 88-92%
FiO2 = 31%
Oxygen flow rate 8 L/min (white)
(increase flow rate to 12 L/min if RR > 30
breaths per minute)
Target SpO2 = 88-92%
FiO2 = 35%
Oxygen flow rate 12 L/min (green)
(increase flow rate to 18 L/min if RR > 30
breaths per minute)
Target SpO2 = 88-92%
FiO2 = 40%
Oxygen flow rate 15 L/min (pink)
(increase flow rate to 22.5 L/min if RR > 30
breaths per minute)
Target SpO2 = 88-92%
FiO2 = 50%
Oxygen flow rate 15 L/min (orange)
(increase flow rate to 22.5 L/min if RR > 30
breaths per minute)
Target SpO2 = 88-92%
Humidified High Flow
Nasal Prongs (HHFNP)

[P] Oxygen Therapy
- Humidified High Flow

Oxygen via humidified high flow nasal
prongs Continuous Inhalation
FiO2 21-40%
Airflow rate 35 L/min
Target SpO2 = 88-92%
FiO2 21-40%
Airflow rate = 35 L/min
Target SpO2 = 92-96%
For specialist use. FiO2 prescriber to
complete %Airflow rate = prescriber to
complete L/min
Target SpO2 = prescriber to complete %

Non-Invasive
Ventilation

Requires prescription for therapy
on a paper chart and separate
prescription for oxygen delivery.

Oxygen via non-invasive ventilation (NIV)
Continuous Inhalation
FiO2 21-50%
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Target SpO2 = 88-92%
Airflow rate as per NIV prescription

MR850 Humidifier

Controlled concentration
humidified oxygen. Select
percentage of oxygen required
with arrow dial.
For support call
CCOT/Physiotherapists/Respiratory
CNS.
Face mask deliver only

8. Discontinuation (weaning) of oxygen
In most cases of acute illness, oxygen therapy will be reduced gradually as the patient recovers.
The need for continuing oxygen therapy must be assessed on a daily basis by the medical team and
documented in the medical notes.
• In stable patients, if the oxygen saturations exceeds the desired target range, active weaning is
appropriate.
• With low levels of supplemental oxygen (1L/min nasal prongs or 24% by venturi mask), stop oxygen and
re-check saturations after the patient has been breathing room air for 5 minutes then again after 15
minutes. If saturation remains in the target range on air, the health professional can discontinue
oxygen therapy. Should oxygen saturations subsequently fall below the target range, oxygen may be restarted.
When oxygen therapy is no longer required, the prescription should be discontinued on MedChart or
crossed off the drug chart, signed and dated. The oxygen must be switched off after use.
If there are difficulties weaning the patient to room air and home oxygen is being considered please
contact the hospital Respiratory team on Extension 42756 for advice or refer to the section STOT in this
policy.
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8.1 Oxygen weaning flowchart

Patient condition is stable.
Patient is meeting their target Saturation range on current oxygen
therapy?
Ensure patient is weaned of HHFNP if being used for oxygen delivery
(see HHFNP weaning policy)
Consider weaning

•
•

START
Record SpO2 with vital signs
Assess patient’s breathing including respiration rate, depth of
breathing, bilateral chest movement and work of breathing

•
•
•

Decrease oxygen by half the amount for example 4L to 2L
If on venturi, reduce to next valve down for example 35% - 28%.
Check SpO2 levels after 5 minutes

Is the oxygen level still within the target SpO2 range?

No

Return the oxygen flow to
previous level and continue on
current
settings.
Inform medical team.
Document failed attempt to wean
oxygen in nursing notes.
Reassess whether they meet
weaning criteria with next set of
observations. If so, return to
START

Yes
Repeat SpO2 after a further 15
minutes.
Is patient still meeting prescribed
SpO2 parameter?

No

Yes

Return to start and repeat steps
until patient is able to maintain
target SpO2 on room air
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9. Documentation
•
•
•

When recording patient observations, SpO2 and the amount of oxygen should be recorded in the boxes
as shown in the picture below.
For approximate concentration devices (nasal prongs, Hudson mask, Reservoir mask, Ambu-bag) state
the litres of flow/min on the flow meter.
For fixed concentration devices (Venturi and HHFNP) the fraction of inspired oxygen (FiO2) should be
documented as well as the litres of flow for HHFNP (see section 7 – equipment for more details)
On e-vitals

On the paper chart

When the patient has successfully been weaned off oxygen, it should be documented in the patient’s notes.

Issued by
Respiratory CNS
Issued Date
March 2019
Classification
012-001-15-005
Authorised by
Pharmacy and Therapeutics Committee
Review Period 36months
Page
Page 15 of 21
This information is correct at date of issue. Always check on Waitemata DHB Controlled Documents site that this is the most recent version.

Clinical Practices
A-Z

Oxygen Therapy – Inpatient & STOT Ordering
10.Short Term Oxygen Therapy (STOT) ordering for domiciliary use
10.1 Conditions of supply
Eligibility

STOT can be supplied to assist with achieving a successful discharge from hospital for patients with
an exacerbation of their lung disease (usually COPD), who remain hypoxic with a PaO2 of <7.3kPa.
Or up to 8kPa with right-sided heart failure, pulmonary hypertension or secondary polycythaemia.
Patients should understand that this supply is temporary.
• They will receive an outpatient appointment approximately 6 weeks post discharge to determine their
suitability for ongoing long term oxygen therapy (LTOT).
WDHB engages Air Liquide to supply, deliver and educate patients with STOT.
If Oxygen is required the flow rate needs to be adjusted to achieve SpO2 of 92%.
• Extreme care should be taken in patients with PaCO2 >6.5kPa
• A second arterial blood gas (ABG) on oxygen should be taken in this group of patients to assess the risk
of hypercapnic failure. They should be reviewed by a respiratory physician.

10.2 Consideration Prior to Supply
•
•
•
•

Before a decision on supplying STOT therapy is made, inpatients should have lung function optimized
by use of inhaled bronchodilators.
Anxiolytics may be considered for relief of dyspnoea.
Patients must have stopped smoking two months prior to supply of home oxygen. Smokers or vapers
will NOT BE supplied with Oxygen.
Oxygen is a drug and can only be supplied on prescription from medical staff following an ABG with
carboxyhaemoglobin.

10.3 Inpatient Assessment
1. If an attempt at weaning off oxygen 24 hours prior to discharge has failed, proceed to record the
patient’s SpO2 on air after 20 – 30 minutes off oxygen and at rest
2. Perform an ABG and carboxyhaemoglobin (positive between 2% and 9%).
3. To qualify for STOT, the patient must have a PaO2 of <7.3kpa or <8kpa if the patient has evidence of
end organ damage (Cor pulmonale on ECG, PCV greater than 0.55, pulmonary hypertension or
evidence of right heart failure on ECHO)
4. If oxygen is required, the flow rate needs to be adjusted to achieve SpO2 of 92%
• Extreme care must be taken with patients with PaCO2 > 6.5kPa.
• A second ABG on oxygen must be taken to assess for the risk of hypercapnic failure

10.4 Patient education and information
Provide information, education and counselling to the patient and their family about:
•
Their condition
•
Symptom management, especially breathing control strategies for dyspnoea.
Treatment for anxiety (when necessary) and referral to pulmonary rehabilitation (if appropriate).
The oxygen concentrator should be used for a minimum of 16 hours per 24 hours. Air Liquide will
provide education on how to use the equipment when it is delivered.
•
That they will receive an OPC appointment to see a respiratory physician in
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•

(approximately) six weeks to assess their ongoing requirement for oxygen at
home.
Reinforce the importance of attending the follow‐up outpatient clinic appointment as failure to
attend may result in discontinuation of STOT and the collection of the equipment.

10.5 Equipment
Patients prescribed with STOT will be supplied with 1 standard concentrator and one 50 foot tubing with
separate nasal prongs.
Low flow can be requested if required for hypercapnic patients.

11.Prescription and ordering by prescribing doctor
1. Referring medial team to complete “Home Oxygen Referral for short term oxygen therapy (STOT)” see appendix 1 (2 pages)
2. Fax to Respiratory Clinical Nurse Specialist
3. Respiratory CNS will review order, provide patient information and order oxygen from Invacare.
Oxygen will usually be delivered to the patient’s home the following day. Someone needs to be at the
home to receive education regarding the equipment.
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11.1 Home Oxygen Administration Flow Chart

12.Audit/Monitoring
Adherence to this guideline will be assessed by the respiratory team via clinical audit.

13.Key Contacts
For further information, please contact a member of the respiratory team on extension 42756.

14.References and Associated documents
Waitemata DHB Policy
• Clinical Documentation
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•
•
•
•
•

Observations – Vital signs including NEWS
High Flow Nasal Oxygen Therapy policy
Transit Care and Transfer between services
Referral Criteria for Palliative Oxygen
PCA/PCEA prescription chart/policy
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Appendix: Home Oxygen Referral (STOT)
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