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1. Purpose 

The purpose of this document is to detail the process of oxygen 
administration in neonates. 

The policy applies to all Trust staff involved in the care of neonates up to 28 
days of age.  

Implementation of this policy will ensure: 

 Delivery of oxygen to non-ventilated infants requiring 
supplemental oxygen appropriate to their clinical condition and 
gestational age within the hospital setting 

 Oxygen is administered to achieve saturation levels within specific 
limits  

 The risk of hypoxaemia and hyperoxia in neonates and their 
consequences are reduced 

2. Definitions   

 CLD -Chronic lung disease of prematurity 
 CO2 - Carbon dioxide 
 FiO2 - Fraction of inspired oxygen - the fraction or percentage of oxygen 

in the space being measured in patients receiving oxygen-enriched air, 
which means a higher-than-atmospheric FiO2  

 Hyoperoxaemia - Higher than normal levels of oxygen in the tissues and 
organs 

 Hypoxaemia - Abnormally low levels of oxygen in the blood 
 O2 – Oxygen 
 PO2 - Partial pressure of oxygen 
 PaO2 - Partial pressure of arterial oxygen 
 PaCO2 - Partial pressure of arterial carbon dioxide 
 RDS - Respiratory distress syndrome 
 ROP - Retinopathy of prematurity 
 SaO2 - Arterial oxygen concentration 
 SO2 - Oxygen saturation 
 SpO2 - Pulse oximetry saturation level 
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3. Responsibilities  

Role of Neonatal Lead   

3.1. The Neonatal lead is responsible for 

 ensuring that the Paediatric medical team receiving training and 
information regarding the prescribing and delivery of oxygen in 
neonates. 

Role of Paediatric Medical Team   

3.2. The Paediatric Medical Team is responsible for: 

 Ensuring that oxygen is prescribed in the correct manner, and following 
relevant guidelines regarding the method of oxygen delivery / respiratory 
support. 
For episodes where non-compliance with this guideline is agreed, this 
should be documented in the patient’s case notes.  

Role of Neonatal and midwifery staff 

3.3. The neonatal multidisciplinary team and midwifery staff are responsible for: 

 Ensuring that this guideline is followed, and that any discrepancies / 
incidents are recorded accordingly. 
For episodes where non-compliance with this guideline is agreed, this 
should be documented in the patient’s case notes. 
All staff using pulse oximeters must be competent in its use and 
accuracy of measurement should be ensured before altering oxygen 
therapy.   

4. Introduction and Background 

4.1. “Oxygen use in the preterm infant has been life sustaining, but our 
understanding of the negative consequences and increased mortality rates 
associated with excess oxygen administration and toxicity during the neonatal 
period is still evolving” (Newnam, 2014). 

Oxygen is the most common drug used in neonatal units (Newnam, 2014) 
and safe administration of supplemental oxygen in newborn infants unable to 
maintain adequate oxygenation in room air is essential.  

The air that we breathe consists of approximately 21% oxygen, 77% nitrogen, 
1% water vapour, 0.9% inert gases and 0.04% carbon dioxide (Chandler, 
2001). 
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5. Indications 

Oxygen is administered to neonates in order to avoid HYPOxaemia.  

 HYPERoxaemia also needs to be avoided. 
 Hypoxaemia:- may be due to disease (including cardiac defects), 

prematurity, anaemia 
 Increased oxygen consumption:- may be due to disease, cold stress 
 Therapeutic effects: oxygen used for treatment of pneumothorax ie. 

nitrogen washout, and PPHN ie. smooth muscle relaxation due to 
increasing oxygen tension in the lungs which can promote pulmonary 
vasodilation (Alapati et al, 2017).  

NOTE: Infants who require more than 1 litre/min to maintain saturations 
via low-flow prongs, or more than 40% oxygen via ambient oxygen or a 
high-flow oxygen device (such as Optiflow) should be reviewed by the 
Neonatal medical Team and escalation of respiratory support to CPAP 
considered. 

6. Saturation targets in neonates 

6.1. Optimal and safe oxygen saturation target limits depend on the gestational 
age and clinical situation of the baby and can vary over time The safest 
ranges of oxygen saturation in preterm infants requiring supplemental oxygen 
have been the subject of debate (BOOST - II, 2016), and the optimum range 
remains controversial.  

Newnam (2014) concludes studies such as the Benefits of Oxygen Saturation 
Targeting (BOOST II), the Canadian Oxygen Trial (COT) and the Surfactant, 
Positive Pressure and Pulse Oximetry Randomised Trial (SUPPORT) show 
that: 

 lower saturation limits (85-89%) have been associated with an increased 
risk of death before discharge from hospital when compared with higher 
saturation limits (91%-95%) 

 and higher saturation limits have been associated with higher incidences 
of ROP. However, the treatment for ROP is usually successful and 
consequently does not result in an increased risk of blindness on follow-
up (Stenson, 2016) 

 Preterm infants in neonatal units have been found in some studies to be 
within their saturation target range for only approximately 31% of the 
time, spending 59% of time in hyperoxia and 9% of the time in hypoxia 
(Lim et al, 2013)  
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6.2. The Trust targets for term and preterm infants (based on the Derriford Hopital 
Neonatal Intensive Care Units’s guidance) are also those which are most 
widely used across Europe (see Huizing et all, 2017):  

Gestation Target limits with 
supplemental oxygen 

Target limits in Air 

Less than 36 
weeks 

90-95 90-100 

36 weeks and 
over 

95-99 95-100 

 

6.3. If these limits are deemed by the medical team to be inappropriate for an 
infant’s individual needs or condition they should document this in the infant’s 
medical notes with a clear rationale and individualized target, with guidance 
on when to titrate supplementation. 

NOTE: for the first 10 minutes of life saturation limits will be 
physiologically lower – see NLS algorithm (Appendix 1) for acceptable 
saturation targets during this time period. 

7. Side effects and Contraindications 

7.1. Caution must be used when administering supplemental oxygen in infants 
with congenital heart disease, with duct dependant lesions or where 
pulmonary vasodilatation may lead to a compromised systemic circulation 

7.2. Side effects 

Possible side effects of oxygen administration include:  

 Retinopathy Of Prematurity 
 Sleep Disturbances 
 Increased incidence of co-morbidities such as Chronic Lung Disease  

8. Prescription of oxygen 

8.1. Oxygen is a drug and needs to be prescribed with the target oxygen 
saturation (SpO2) level and the maximum oxygen supply to be administered 
to achieve this target (BMA, 2001). 

8.2. If a patient requires a flow or percentage of oxygen exceeding the maximum 
amount prescribed, a doctor should be contacted to review urgently and 
amend the prescription chart accordingly. 
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8.3. In the emergency situation, oxygen can be given without a prescription by any 
appropriately trained member of staff. This needs to be 
documented/prescribed retrospectively. 

9. Administration of oxygen 

9.1. Equipment/devices available 

 Laerdal bag and mask 
 Neopuff and mask 
 Funnel  
 Low-flow nasal prongs and low-flow oxygen meter (unhumidified, 

unheated gases may be used at flows of < 1 litre/minute (WHO 2014 + 
2016, Nath et al 2010, Kemp 2017). 

 Optiflow high-flow oxygen device for any flow exceeding >1 litre/minute 
(or oxygen requirements in excess of 40% FiO2) (see Neonatal and 
Paediatric High-Flow Nasal Cannula Oxygen Therapy Guideline)  

 Nasal Continuous Positive Airways Pressure Flow driver, circuit and 
generator with correct size prongs and hat (see  Continuous Positive 
Airway Pressure (CPAP) and Bi-Level Continuous Positive Airway 
Pressure (BiPAP) Neonatal Nursing Care Guidelines) 

 Oxygen cylinders (where there is no wall supply of oxygen) 
 

9.2. Ongoing care of infants receiving supplemental oxygen 

 Cot spaces should have a supply of oxygen with tubing/a funnel, a 
neopuff and/or laerdal bag and the appropriate sized mask fitted.  If 
there is no wall oxygen at the cot side cylinder oxygen should be 
available 

 Facial oxygen may be delivered via funnel or mask initially until more 
appropriate delivery device is available and set up (this method of 
delivery does not allow for measurement of oxygen delivered and so 
should not be used for long periods) 

 If oxygen has been delivered via laerdal bag or funnel ensure that these 
are turned off immediately once they are not required and removed from 
close proximity to the baby. 

 When ambient oxygen is delivered into a closed incubator ensure the 
incubator ports are kept closed whenever possible to maintain optimum, 
stable oxygen concentrations 

 Care for infant in developmentally and respiratory optimal positions 
 Ensure minimal handling whenever possible to minimise additional 

stressors to infant 
 Prompt titration of oxygen administration within prescribed limits should 

be made 

https://ndht.ndevon.swest.nhs.uk/wp-content/uploads/2018/07/Neonatal-and-Paediatric-High-Flow-Nasal-Cannula-Oxygen-Therapy-Guideline-v.pdf
https://ndht.ndevon.swest.nhs.uk/wp-content/uploads/2018/07/Neonatal-and-Paediatric-High-Flow-Nasal-Cannula-Oxygen-Therapy-Guideline-v.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/CPAP-BiPAP-Neonatal-Nursing-Guidelines-V1.0-18Mar15.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/CPAP-BiPAP-Neonatal-Nursing-Guidelines-V1.0-18Mar15.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/CPAP-BiPAP-Neonatal-Nursing-Guidelines-V1.0-18Mar15.pdf
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NOTE: Care of those requiring High Dependency care (ie. those 
receiving high-flow or CPAP) or with complexities such as PPHN or 
cardiac defects may be directed by the tertiary unit (Peninsula Neonatal 
Transport Team / Derriford Hospital) on an individual basis according to 
condition of the baby. Prescription of maximum oxygen flow and 
optimum saturation levels may also be directed and retrieval may be 
arranged. 

10. Monitoring and observation 

10.1. Supplemental oxygen should never be administered without continuous pulse 
oximetry saturation monitoring with appropriate alarm limits (Chandler, 2001) 
(see point 6.2, page 5 

Blood gases should be taken as clinically indicated by individual infant status. 

 “Pulse oximetry measures the arterial blood oxygen saturation by calculating 
the percentage of haemoglobin that is saturated with oxygen; because 
haemoglobin is photosensitive and has the capacity to absorb different 
amounts of light, changes in oxygen levels can be rapidly detected” 
(Chandler, 2001) 

Pulse oximetry probes work by placing the light-emitting part on one part of 
the body, and the photodetector (other part of probe) directly opposite to the 
light source (Chandler, 2001) 

NOTE: Low haemoglobin levels (anaemia) and high haemoglobin levels 
(polycythaemia) can influence the oxygen capacity of the blood and 
therefore the required saturation target may be adjusted in these cases 
by the Consultant if necessary. 

10.2. Take and document observations at baseline and appropriate intervals for the 
baby (age, weight, disease), this should be at least hourly for babies receiving 
ventilation or CPAP and less often for other methods of oxygen support. 

These observations should include: 

 Oxygen flow rate, inspired oxygen concentration (Fi02), oxygen 
saturation of the infant (SpO2) and monitor alarm limits 

 Heart rate, respiratory rate, temperature and additional visual indicators 
of respiratory effort (i.e. recession, grunting, nasal flaring, pallor, 
cyanosis) 

 Blood gas monitoring results 
 Tolerance of the infant to the delivery of supplemental oxygen 

administration 
 All changes in the oxygen delivery system and / or settings 
 Humidifier temperature and water level monitored continuously (at least 

hourly)  
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11. Parental involvement 

Parents should consent to care using the SCU Parent Consent Leaflet. To ensure 
this consent is informed, parents should be adequately informed of: 

 their baby’s need for oxygen therapy 
 the rationale and explanation for the method of delivery 
 the positive/expected benefits of treatment 
 any possible side effects of treatment 
 the minimum duration of treatment 
 changes to treatment required 

Parents can be taught how to apply and remove pulse oximeter probes, but must be 
made aware that altering of oxygen flow or percentage administered must only 
be carried out by a healthcare professional, within the prescribed limits 

12. Monitoring Compliance with and the Effectiveness of 
the Guideline 

Standards/ Key Performance Indicators 

12.1. Key performance indicators comprise: 

 BAPM recommendations 
 Neonatal Network recommendations 
 NICE Neonatal Quality Standards 
 NHS Toolkit for High Quality Neonatal Services 
 National Neonatal Audit Programme 
 NHS Standard Contract for Neonatal Critical Care as their Key 

Performance indicators on which to base care 

 

Process for Implementation and Monitoring Compliance and 
Effectiveness 

             Staff are informed of new/revised documentation. There is an expectation 
that staff are responsible to keep updated on any improvements to practice 
and deliver care accordingly.  Nursing staff are trained and competent in the 
use of oxygen.   

Neonatal data is collected by use of Badger data base Vermont Oxford 
Network and can be used to generate output for clinical and operational 
benchmarking.   

Monitoring of implementation, effectiveness and compliance with these 
guidelines will be the responsibility of the Staff in the Special Care Unit.  
Where non-compliance is found, it must have been documented in the 
patient’s medical notes, reviewed by the medical team and reported by Datix.  
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Any incidents will be investigated and actions plans made.  Learning will be 
discussed at ward and Paediatric Team meetings.  Further discussion and 
reviews may occur at Directorate meetings, Maternity Patient Safety and 
Governance meetings.  Learning and action plans are cascaded at these 
meetings and improvements implemented.  Key findings and learning points 
will be disseminated to relevant staff. 

13. References   

 Alapati, D., Jassar, R., Shaffer, T. H. (2017) Management of 
Supplemental Oxygen for Infants with Persistent Pulmonary 
Hypertension of Newborn: A Survey. American Journal of Perinatology. 
34 (3) 276-282. 

 British Medical Association (2001) British National Formulary. 
Wallingford, The Pharmaceutical Press. 

 BOOST-II / Tarnow-Mardi et al (2016) Outcomes of Two Trials of 
Oxygen Saturation Targets in Preterm Infants. The New England 
Journal of Medicine, 374: 749-60. 

 Chandler, T. (2001) Oxygen Administration. Paediatric Nursing. 13 (8) 
37-42. 

 COT (Canadian Oxygen Trial) / Schmidt B, Whyte RK, Asztalos EV, et 
al. (2013) Effects of Targeting Higher vs Lower Arterial Oxygen 
Saturations on Death or Disability in Extremely Preterm Infants: A 
Randomized Clinical Trial. JAMA. 309 (20) 2111–2120.  

 Dinwiddie R (1997) Diagnosis and management of Paediatric 
Respiratory Disease. London, Churchill Livingstone. 

 GOSH (2014) Oxygen therapy administration in a non-emergency 
situation. (Accessed online at: https://www.gosh.nhs.uk/health-
professionals/clinical-guidelines/oxygen-therapy-administration-non-
emergency-situation). Accessed on: 17/06/18) 

 Huizing, M.J., Villamor-Martinez, E. and Vento, M. (2017) Pulse 
oximeter saturation target limits for preterm infants: a survey among 
European neonatal intensive care units. European Journal of 
Paediatrics. 176: 51-56.  

 Kemp, J. (2017) Oxygen Delivery clinical guideline. Royal Children’s 
Hospital Melbourne. Accessed at: 
https://www.rch.org.au/rchcpg/hospital_clinical_guideline_index/Oxygen
_delivery/ Accessed on: 19/06/18. 

 Lim, K., Wheeler, K.I., Gale, T.J., Jackson, H.D., Kihlstrand, J.F., Sand, 
C., Dawson, J.A. and Dargaville, P.A. (2013) Oxygen Saturation 
targeting in preterm infants receiving positive airway pressure. Journal of 
Pediatrics, 164 (4) 730. 

 Nath, P., Ponnusamy, V., Willis, K., Bissett, L. and Clarke, P. (2010) 
Current practices of high and low flow oxygen therapy and humidification 
in UK neonatal units. Pediatrics International. 52, 893-894. 

 Newnam, K.M. (2014) Oxygen Saturation Limits and Evidence 
Supporting the Targets. Advances In Neonatal Care, 14(6) 403-409. 

 Stenson, B.J. (2016) Oxygen Saturation Targets for Extremely Preterm 
Infants after the NeOProM Trials. Neonatology. 2016; 109 (4) 352-8. 

https://www.gosh.nhs.uk/health-professionals/clinical-guidelines/oxygen-therapy-administration-non-emergency-situation
https://www.gosh.nhs.uk/health-professionals/clinical-guidelines/oxygen-therapy-administration-non-emergency-situation
https://www.gosh.nhs.uk/health-professionals/clinical-guidelines/oxygen-therapy-administration-non-emergency-situation
https://www.rch.org.au/rchcpg/hospital_clinical_guideline_index/Oxygen_delivery/
https://www.rch.org.au/rchcpg/hospital_clinical_guideline_index/Oxygen_delivery/


Oxygen Administration in Neonates Guideline   
    

   
  Page 11 of 12 

 Sola et al (2014) Safe Oxygen saturatopn targeting and monitoring in 
preterm infants: can we avoid hypoxia and hyperoxia? Acta Paediatrica, 
103, 1109-1018. 

 SUPPORT (2010) Target Ranges of Oxygen Saturation in Extremely 
Preterm Infants. The New England Journal of Medicine. 362, 1959-69. 

 World Health Organisation (WHO) (2016) Oxygen therapy for children: a 
manual for health workers. Geneva, WHO Press. (Accessible at: 
http://www.who. Int) 

 World Health Organisation (WHO) (2014) Pocket book hospital care for 
children, second edition. Geneva: World Health Organization, 2014; 412. 
(http://apps.who.int/iris/bitstream/10665/81170/1/9789241548373_eng.p
df?ua=1) 

14. Associated Documentation  

 Prescribing & Administration of Oxygen to Adults in Hospital Policy 
 Guidelines for Retinopathy of Prematurity 
 Competency for the Use of Pulse Oximetry 
 Continuous Positive Airway Pressure (CPAP) and Bi-Level Continuous 

Positive Airway Pressure (BiPAP) Neonatal Nursing Care Guidelines 
 Guidelines for high-flow oxygen in neonates and paeds 
 Ventilation guidelines for Neonates 
 Developmental Care Guidelines for Neonates 
 Thermal Care of the Neonate 

 
 
 
 
 

file://///nds.internal/private/F-J/IsaacAm/Documents/2%20~%20SCBU/FORMATTING%20WORK/OXYGEN%20ADMINISTRATION%20IN%20NEONATES%20GUIDELINES/Hyperlinks/Oxygen-Policy-2018-Final.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/ROP-screening-and-early-detection-guidelines-v2.0.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/CPAP-BiPAP-Neonatal-Nursing-Guidelines-V1.0-18Mar15.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/CPAP-BiPAP-Neonatal-Nursing-Guidelines-V1.0-18Mar15.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/Ventilation-Guidelines-for-Neonates-v2.0.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/Developmental-Care-Guidelines-v3.1-08Oct13.pdf
file:///C:/Users/Seltermi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/GO5SY5E1/Hyperlinks/Thermal-care-of-the-Neonate-V1.0-May15.pdf


Oxygen Administration in Neonates Guideline   
    

   
  Page 12 of 12 

Appendix 1 

 


