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Reference (include title, author, journal title, year of publication, 

volume and issue, pages) 

Evidence 

level 

(I-VII) 

Key findings, outcomes or recommendations 

Association Between Oxygen Saturations Targeting and 

Death or Disability in Extremely Preterm Infants in the Neonatal 

Prospective Meta-analysis Collaboration. 

Askie L.M, Darlow B, Finer M, Schmidt B, Stenson B, Tarnow-Mordi W, 

Davis P (2018).  

JAMA 2018:319(21) pp2190-2201 

I •  Systematic review included 5 large RCT (4965 infants) from NeoProM group (BOOST 

trials, COT trail, SUPPORT trial). 

•  No difference in death or major disability, including blindness alone, as primary outcome 

in lower oxygen saturation targets (sp02 85-89%) compared to higher (spo2 91-95%) in 

<28 weeks. 

• Incidence of death at 18-24 months corrected age is significantly higher in lower oxygen 

target group compared to the higher target group. Although other clinical and 

demographic factors likely also contributed to this outcome, researchers addressed 

heterogeneity of factors via pre-specified selection criteria and sensitive data analysis. 

• Authors recommend targeting 91 – 95% SpO2.  

Pulse Oximeter Saturation Targeting and Oximeter Changes in the 

Benefits of Oxygen Saturation Targeting BOOST-II Australia and BOOST-

II UK Oxygen Trials Stenson B, Donoghoe M, Brocklehurst P, Davis P, 

Juszczak E, Marschner I, Simes J Tarnow-Mordi W (2019) Journal of 

Paediatrics 2019 204 pp 301-304 

II • Rate of death was significantly higher in the lower target group (sp02 85-89%) compared 

to the higher target group (sp02 91-95%) in preterm infants < 28 weeks gestation.  

•  Incidence of ROP decreased in lower target group.  

• Incidence of NEC increased in lower target group.  

• Authors recommend targeting 91- 95% SpO2 

COT: Schmidt B, Whyte RK, Asztalos EV, Moddemann D, Poets C, Rabi Y, 

et al. (2013). Canadian Oxygen Trial (COT) Group. Effects of targeting 

higher vs lower arterial oxygen saturations on death or disability in 

extremely preterm infants: A randomized clinical trial. The Journal of 

the American Medical Association, 309:2111–20. 

II • No statistically significant difference in rate of death or major disability at 18 months 

when targeting a lower range (sp02 85-89%) compared to a higher target (sp02 90-95%) in 

preterm infants <28 weeks gestation.  

• Authors recommend clinicians may target a range of 85-95% sp02 in preterm infants <28 

weeks gestation, with strict alarm limits of 85-95% 
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STOP-ROP: The STOP-ROP Multicenter Study Group*(2000). 

Supplemental Therapeutic Oxygen for Prethreshold Retinopathy of 

Prematurity (STOP-ROP), A Randomized, Controlled Trial. I: Primary 

Outcomes. Pediatrics 2000;105(2):295- 310 

II • Compared a conventional saturation target of sp02 89- 94% to a supplemental target of 

sp02 96-99% in preterm infants with confirmed pre threshold ROP.  

•  The supplemental group (sp02 96-99%) did not cause an increased rate of progression of 

ROP.  

• Supplemental targets did not significantly decrease the number of infants requiring 

ablative surgery for treatment of ROP.  

• An increased rate of pneumonia, chronic lung disease and adverse pulmonary events 

requiring hospitalisation at corrected age 3 months occurred in the supplemental group.  

• The authors note that whilst a supplemental oxygen saturation range of 96-99% may not 

worsen the progression of established ROP, it is associated with other pulmonary adverse 

events. 

SUPPORT : Study Group of the Eunice Kennedy Shriver NICHD Neonatal 

Research Network (2010). Target Ranges of Oxygen Saturation in 

Extremely Preterm Infants. New England Journal of Medicine;362, 

1959-69. 

II • The rate of death or ROP was not significantly different in the lower target group (sp02 

85-89%) compared to the higher target group (sp02 91-95%) in preterm infants <28 weeks 

gestation.  

• However, death before discharge occurred more in the lower target group.  ROP 

occurred less in the lower target group.  

• The authors caution the use of a lower oxygen saturation target range in the preterm 

population, as it may lead to increased mortality.  

Cummings J.J., Polin R.A. & American Academy of Pediatrics Committee 

on Fetus and Newborn (2016). Oxygen targeting in extremely low birth 

weight infants. Pediatrics, 138(2):e20161576. [DOI: 

10.1542/peds.2016‐1576] 

 

 

 

 

IV • Oximetry readings in the range of sp02 85-89% in the NICU have been shown to be more 

frequently inaccurate, arterial saturations in this range may be lower by as much as 10 

points.  

• Longer time averaging algorithms used by continuous pulse oximetry devices may 

decrease device sensitivity to fleeting desaturations (< 30 seconds or reading <70%).  

• Pulse oximetry readings derive Sp02 from an internal algorithm using empirical 

measurements of Sao2 in healthy adult subjects.  

• No pulse oximeter devices use data derived from critically unwell adults nor healthy 

infants.  

• The relationship between Sa02 and Pa02 is linear only to the point of Sa02 values <80%.  

•  Alarm limits set with a narrow range results in more frequent alarms and has shown to 

cause ‘alarm fatigue’ amongst staff, reducing responsiveness to alarms.  

•  The authors recommend an upper alarm limit of 95% for infants on oxygen therapy and a 

lower limit near to 89%.  
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Patient Safety Authority (2005). Skin integrity issues associated with 

pulse oximetry. PA PSRS Patient Safety Advisory, 2(2):1-6. 

 

 

VI • Patient Safety Authority (USA) recommendations based on literature review.  

• 50% of reported cases of pulse oximetry related burns in America were in the neonatal 

population.  

• Despite manufacturers recommendations that continuous pulse oximeters are safe for 

use on healthy tissue for 8 hours without rotation, the PSA found at least 8 cases of 

significant tissue damage from its use.  

• One case of a neonate receiving a second degree burn on a finger and a third degree burn 

to an ear where a pulse oximeter had been placed.  

• A preterm infant who sustained burns to the dorsum of the foot, resulting in gangrene 

and the loss of four toes. 

Bunker, D.L.J, Kumar, R., Martin, A. & Pegg, S. (2014). Thermal Injuries 

caused by medical instruments: A case report of burns caused by a 

pulse oximeter. Journal of Burn Care & Research, 35:e132–e134. doi: 

10.1097/BCR.0b013e31828a8d5a 

VI • Case report of a 15 month old child found to have a full thickness burn from a 

temperature probe being taped in situ for 2 days.  

•  The authors hypothesize that a combination of heat, pressure and reduced blood flow 

caused this injury. Reduced blood flow was suggested to be due to circumferential taping 

Akmal Hisham,  Muhammad Hafizuddin bin Salleh, Salina Ibrahim,  and 

Shah Jumaat Mohd Yussof (2020). A case of a hand burns associated 

with a “wrap‐around” pulse oximeter in an infant Int Wound J. 2020 

Aug; 17(4): 1097–1098. 

VII • Case report of a two month old infant who suffered a superficial burn from a wrap around 

pulse oximeter that was in place  continuously for three days.  

• Patients with decreased perfusion and premature (thinner) skin are factors which 

contribute to the development of a burn injury 

• Authors suggest rotating probe site every 2 – 4 hours 

Zentz, S. (2011) Care of Infants and children with Bronchiolitis: a 

systematic review. Journal of paediatric nursing, 26 (6) 519-529.  

I • Supplemental oxygen therapy should be implemented, maintained and weaned to target 

an oxygen saturation target of equal to or greater than 90% 
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