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SLHD - RPA Women and Babies: Early management of extremely 
preterm and/or extremely low birthweight infants 

1. Introduction  

This document provides guidance on the early management of extremely preterm (<28 
weeks gestation - EPT) and extremely low birthweight (<1000g - ELBW) infants. 

Overall, 8.7% of babies were born pre-term (before 37 completed weeks gestation) in 2018. 
Most of these births (82%) occurred between 32 and 36 completed weeks. [1] In 2018, 6.7% 
(20,094) of liveborn babies were of low birthweight (< 2500 g) and, of these, 14% or 2,770 
weighed less than 1,500 grams and 6% or 1,176 weighed less than 1,000 grams.  [1] 

Survival by gestational age at birth: NICUS data, 2013-2017 births, all children care for 
in NSW and ACT: 

Gestation Survivors - n 
2013-2017 

% Survival  
2013-2017 

% Survival  
2018-2020 

22 0 
 

0 

23 35 / 60 38 46 

24 128 / 201 64 63 

25 226 / 278 81 88 

26 347 / 405 86 93 

27 401 / 426 94 94 

28 580 / 609 95 95 

Total admissions     1979 
 

             1120 (3 y) 

Survival without mod-severe impairment at 2-3 years 2008-2017, all children care for 
in NSW and ACT: 

Gestation 
groups 

Admissions Nursery survival Intact survival 

23
+0

-23
+2

 
19 5 (26%) 3 / 19 (16%) 

23
+3

-23
+4

 
31 16 (52%) 11-12 / 31 (35-39%) 

23
+5

-23
+6

 
49 26 (53%) 15-20 / 49 (31-41%) 

24
+0

-24
+2

 
149 82 (55%) 57-66 / 149 (38-44%) 

24
+3

-24
+4

 
111 67 (60%) 44-54 / 111 (40-49%) 

24
+5

-24
+6

 
124 81 (65%) 54-65 / 124 (44-52%) 

 

A bundle of early care approaches for the preterm infant (the ‘golden hour approach’) may 
be important in the outcomes of extremely preterm and extremely low birthweight infants 
[LOE III-3  [2]]. Important components of care, many of which have high level evidence 
available, include parental counseling and team briefing [LOE IV consensus  [3]], delayed 
cord clamping [LOE 1  [4-6]], prevention of hypothermia/temperature maintenance [LOE 
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1  [7]], respiratory system support [LOE I for CPAP  [8-11], NIPPV  [12, 13], oxygen 
saturation targeting  [14-16] and surfactant  [17, 18]], cardiovascular system support, early 
nutritional care, prevention of infection, laboratory investigation, monitoring/record and 
communication with family. This guideline focuses on aspects of care with a higher level of 
evidence to support their use.  

2. The Aims / Expected Outcome of this Guideline  

This guideline provides evidence-based recommendations and a standard protocol for the 
early management of extremely preterm and/or low birthweight infants including the following 
aspects: 

 Preparation 

 Postnatal Transition and Resuscitation 

o Delayed cord clamping 
o Prevention of Hypothermia 
o Respiratory Support 

 Vascular Access 

 Laboratory Tests 

 Medication 

 Nutrition 

 Thermoregulation 

 Aims listed as separate bullet points  

 Cardiovascular support 

 Ongoing Monitoring 

o Skin care 
o Pain reduction  

 Handling and Positioning  

 

3. Risk Statement 

SLHD Enterprise Risk Management System (ERMS) Risk # 105 – Minimise adverse events   

 Minimise risk of hypothermia, hypoglycaemia and hyperoxia in the short term, and 
intraventricular haemorrhage, bronchopulmonary dysplasia and retinopathy of 
prematurity in the long term through evidence based management strategies 

4. Scope   

RPA birthing areas (delivery suite and operating theatres) and RPA Newborn Care Unit. 

 

5.  Implementation 

 Education and Training of the Neonatal Medical, Nursing and Midwifery Staff  

6. Key Performance Indicators and Service Measures 

 All incidents where non-compliance to the policy are identified will be reported via 
ims+ 

 Audit including ePREM (NICUS) and ANZNN data collections.  
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7.  Guideline 

8.1. Preparation 

8.1.1.  Team briefing 

Assembly of clinical team, obstetric team communication and introduction to parents 

 Newborn resuscitation requires anticipation and preparation by providers who train 
individually and as teams.  [19] 

 All births of extremely premature and / or low birthweight infants should be attended 
by experienced senior medical and nursing staff. The first on call for Neonatology to 
liaise with the consultant Neonatologist regarding medical attendance.  [3, 20] 

 Identify a team leader, introduce all team members and assign roles, specific tasks 
and responsibilities. [3, 20] 

 Whenever the need for resuscitation is anticipated, there should be a consistent and 
coordinated approach from the obstetric and paediatric/neonatal teams in applying 
these guidelines and when possible, communicating with the parents to develop a 
management plan.  [21] 

 A team member should communicate with the mother and partner before birth. 
Clarify antenatal counselling, parental views around resuscitation and care if needed, 
partner attendance at delivery, resuscitation processes and opportunities of seeing 
and touching their infant at resuscitation or admission to the NICU.  [3] 

 Confirm or request prospective consent for ongoing research trials as per ethics 
approval. This will usually be before the second stage of labour and not during the 
period immediately before delivery.  

 

For current trials please refer to [secure login]: 

https://nswhealth.sharepoint.com/sites/NewbornCare-SLHD/SitePages/Research.aspx  

 

8.1.2.  Equipment and medication check  [22] See APPENDIX 1 

Prepare resuscitaire, polyethylene bag, surfactant (Curosurf) and documentation 

 As the need for resuscitation cannot be reliably predicted, a complete set of 
resuscitation equipment should be available at all births, in both the delivery room 
and the operating theatre.  [3, 20] 

 The Neonatal Resuscitation Equipment Chart with a standardised equipment list 
provides a guide to equipment required is attached to all resuscitaires.  

 Check equipment – small baby resuscitaire present, power and heating source, wall 
air and oxygen attached, oxygen and air cylinders present and full, and respiratory 
support circuits and suction present and functional (remember ‘Heat Oxygen Light 
Suction’) - by the midwife/RN and clinician in attendance for the birth.  

 Surfactant (Curosurf) - at least 200 mg/kg - taken to the delivery by Medical officer / 
Neonatal RN. 

 The Small Baby Pack (located in the equipment room, next to the donor milk fridge) 
needs to be taken to labour ward or theatres, other than theatres 18 and 19. See 
below:  
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8.1.3.  Documentation and Preparation Check list  [21]  

 Documentation of essential maternal information prior to the delivery: 

o Pre-existing or pregnancy related medical condition(s) and treatment(s) 
o Antenatal ultrasound diagnoses 
o Assessments of fetal wellbeing (e.g. fetal heart rate monitoring) 
o Maternal risk factors for infection including prelabour and / or prolonged rupture 

of membranes, fever and/or fetal tachycardia in labour, and the results of 
screening if known (e.g. Group B Streptococcus) 

o Maternal medications and timing including corticosteroid, MgSO4 and antibiotics 
o Mode of onset of labour (none, spontaneous or induced) 
o Presentation 
o Indication for delivery and mode of delivery 

 Documentation of essential neonatal information: 

o Gestational age, number of expected newborns 
o Estimated fetal weight 
o Reason for high risk birth 
o Known congenital abnormalities 

 Completion of medication chart – vitamin K, hepatitis B vaccination (and 
immunoglobulin if indicated). 

 Completion of laboratory request chart:  

o Arterial and venous cord blood gases, blood group and DAT (direct antiiglobulin 
test), placental histopathology. 

 

8.2. Postnatal Transition and Resuscitation 

8.2.1. Delayed Cord clamping 

Delayed cord clamping for at least 60 seconds and preferably after commencement of 
spontaneous respiration is recommended unless contraindicated on maternal or fetal 
grounds as determined by attending obstetrician and Neonatologist  [3, 20]. 

 

 Systematic review of 18 trials of delayed vs early clamping found delayed cord 
clamping reduced mortality (RR 0.68; 95% CI, 0.52 to 0.90; RD -3%; 95%CI, -5 to -
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1%; NNT 33, 95%CI 20-100; I2 0%)and need for red cell transfusion (13 trials; 2595 
infants; RR, .81; 95%CI, 0.74 to 0.87; RD, -0.10; 95%CI, -0.13 to -0.06; P < .00001; 
NNT to benefit, 10; 95%CI, 8 to 17; I2 61%). [4] [LOE I GOR A] Clamping the 
umbilical cord in preterm infants born <30 weeks gestation at least 60 s after birth 
reduced the risk of death or major disability at 2 years by 17%.  [23] [LOE II GOR B] 

 Contraindications are based on significant clinical concerns for maternal and/or fetal 
wellbeing but should take into account the potential benefits of delayed cord 
clamping.  

 Deliveries in which there is haemorrhage from fetal blood vessels (vasa praevia, 
caesarean section cutting through an anterior placenta), or there is a non-functioning 
cord (bloodless) may not benefit from delayed cord clamping.  

 Twin deliveries are not a contraindication to delayed cord clamping.  [24-26] [LOE II, 
GOR C] 

 Stimulate baby to breathe prior to cord clamping which facilitates placental-fetal 
transfusion [3].  

Please refer to: 

 Maternity: Preterm Labour- Diagnosis and Management (nsw.gov.au) 

 Maternity - Care of the Newborn Immediately after Birth 

 

8.2.2. Prevention of hypothermia / maintenance of normothermia 

 Place the newborn into a polyethylene bag without prior drying. 

 The obstetrician can place the infant directly into the polyethylene bag without prior 
drying during period of delayed cord clamping the.  

 Continue with the infant in the polyethylene bag under radiant heater during transition 
/ resuscitation and transfer to NICU. 

 Target admission temperature 36.5-37.5OC.  [7] 

 Use of plastic wrap or bag increases core body temperature on admission to NICU or 
up to two hours after birth, reduces hypothermia on admission to the NICU or up to 
two hours after birth, but increases risk of hyperthermia on admission to the NICU or 
up to two hours after birth. Overall fewer infants receiving plastic wrap were outside 
the normothermic range (RR 0.75 95% CI 0.69 to 0.81; RD -20%, 95% CI -26% to -
15%; NNTH 5, 95% CI 4 to 7; five studies; 1048 infants).  [7] [LOE I GOR B for 
normothermia; GOR C for morbidity and mortality]. 

 Caution must be taken to avoid iatrogenic hyperthermia, particularly when multiple 
interventions are used simultaneously.  [7] 

 Limited evidence suggests benefit and no evidence of harm for most short-term 
morbidity outcomes known to be associated with hypothermia, including major brain 
injury, bronchopulmonary dysplasia, retinopathy of prematurity, necrotising 
enterocolitis, and nosocomial infection.  [7] 

 Many observational studies have shown increased mortality among preterm 
hypothermic infants compared with those who maintain normothermia, yet evidence 
is insufficient to suggest that these interventions reduce risk of in-hospital 
mortality.  [7] 

 

8.2.3. Assessment and respiratory support  

 Initial assessment: including tone, breathing, heart rate.  [27] 

 Gentle tactile stimulation may increase SpO2 when applied to preterm infants - 
provided through the polyethylene bag.  [27]  [LOE III-3; Consensus] 

 Ensure open airway and follow ILCOR resuscitation guidelines.  [28] 

 Initial NeoPuff settings: PIP 25 cm H2O, PEEP 5 cm H2O, inspired oxygen 
concentration 30%, unless newborn participating in the Targeted Oxygenation in the 
Respiratory care of Premature Infants at Delivery trial. 

http://slhd-intranet.sswahs.nsw.gov.au/SSWpolicies/pdf/SLHD/SLHD_GL2021_078%20.pdf
file:///C:/Users/25008292/Documents/Small%20baby%20protocol/•%09http:/swslhd-intranet.sswahs.nsw.gov.au/Policies/PPG/GenerateWaterMark%3fparam=SWSLHD,SWSLHD_Proc2019_032
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https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/research/RPA_Newborn
_Care_Trials_06_17.pdf 

 In the presence of apnoea, ineffective respirations (respiratory rate <30 / minute) or 
heart rate <100 bpm, start IPPV at a rate of 40–60 breaths per minute.  

 Attach small baby round ECG leads (not on anterior chest). Target heart rate >100 
bpm according to ILCOR resuscitation algorithm (quickest via palpation of umbilical 
cord or auscultation, most accurate with ECG leads).  [20] 

 Attach preductal pulse oximetry (rapid response probe) to right hand / arm before 
connecting lead to oximeter with the aim to achieve reliable oxygen saturation and 
heart rate readings within 90 sec from birth. [20] Target SpO2 80-85% at 5 minutes 
and 85-95% at 10 minutes. [14-16] [LOE I GOR B]  

 Oxygen SpO2 > 95% should be avoided at any time, unless in air.  [14, 16] [LOE 1 
GOR A for prevention of retinopathy of prematurity] 

 Routine upper airway suctioning is not recommended.  [3, 20] Suction only if obvious 
signs of airway obstruction or to visualise vocal cords during intubation using a large 
bore suction catheter with negative pressure starting at 100mmHg.  

 For spontaneously breathing infants adequately covered with antenatal 
corticosteroids, consider CPAP with at least a PEEP of 5 cm H2O. [20] Whilst the 
optimal level of PEEP is unclear  [9], it is advised that PEEP is titrated to work of 
breathing up to at least 8 cm H2O. Improvements in work of breathing and SpO2 
indicate an appropriate response.  

 Unless Respiratory Distress Syndrome (RDS) seems clinically unlikely – infant 
spontaneously breathing in air with minimal work of breathing - there should be a low 
threshold for delivery room surfactant. [RPAH consensus] 

 If needed for resuscitation or surfactant administration, intubation should be 
performed by a competent clinician with appropriate size uncuffed ETT. 

 Approximate oral ETT length from middle of upper lip as weight in kg + 6 cm – see 
table:  

 
Confirm ETT is correctly placed: 

 HR increase to above 100 bpm  

 Colour change of colorimetric end tidal CO2-detector 

 Visualisation ETT passing through vocal cords 

 Misting of ETT 

 Inspiration – expiratory volume flow loops on ventilator.  
 

 Where positive pressure ventilation is given via an ETT, the ventilator using 
humidification and volume targeted ventilation should be used in preference to other 
methods. Volume targeted ventilation results in decreased death or BPD at 36 weeks 
gestation. Target 4.5 mL/kg (maximal 6 mL/kg) and avoid respiratory alkalosis and 
hypocapnia. [20, 29] [LOE I GOR A] 

 
Please refer to: https://resus.org.au/guidelines/ 
 
 

 

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/research/RPA_Newborn_Care_Trials_06_17.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/research/RPA_Newborn_Care_Trials_06_17.pdf
https://resus.org.au/guidelines/
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8.2.3.1 Surfactant 

 Current evidence suggests administration of surfactant via thin catheter compared 
with administration via an ETT is associated with reduced risk of death or BPD, less 
intubation in the first 72 hours, and reduced incidence of major complications and in-
hospital mortality. This procedure had a similar rate of adverse effects as surfactant 
administration through an ETT.  [17, 18] [LOE I GOR B for very preterm infants].  

 However, two trials in extremely preterm infants comparing rescue (FiO2 ≥30% on 
nCPAP) thin catheter surfactant versus ETT surfactant with MV in infants born <27 
weeks gestation both reported no difference in death or BPD, so it is currently 
unclear the optimal respiratory support and surfactant management strategy is in 
extremely preterm infants.  [30, 31] [LOE II GOR C for extremely preterm infants] 

 If intubated in the delivery room for resuscitation, surfactant (Curosurf 200 mg/kg 
single bolus via ETT) should be given immediately after intubation and resuscitation. 
See: 
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Surfactant_in_
preterm_infants_2018.pdf 

 Early intubation and early surfactant therapy followed by extubation within an hour to 
nasal CPAP (brief mechanical ventilation) compared with later selective surfactant 
administration is associated with a lower incidence of mechanical ventilation [RR 
0.67, 95% CI 0.57, 0.79], air leak syndromes [RR 0.52, 95% CI 0.28, 0.96] and BPD 
RR 0.51, 95% CI 0.26, 0.99]. A lower threshold for treatment resulted in lower 
incidence of airleak [RR 0.46 and 95% CI 0.23, 0.93] and BPD [RR 0.43, 95% CI 
0.20, 0.92].  [32] [LOE I GOR B] 

 Extremely preterm infants should receive early surfactant, either in the delivery area 
or on admission to NICU. [RPAH consensus]. This may be via an ETT or thin 
catheter as per the EPINIST protocol below. This should be performed by somebody 
experienced with neonatal intubation.  

 Infants enrolled in the EPINIST study are allocated prior to delivery to either:  

• Intubation, surfactant (Curosurf 200 mg/kg single bolus via ETT) and brief 
mechanical ventilation, OR 

• Nasal continuous positive airway pressure (nCPAP) with thin catheter surfactant 
(Curosurf 200 mg/kg) via Terumo introducer (4 Fg) or the Vygon Neonatal 
pulmonary surfactant catheter (ARTG Identifier 338950) over at least 2 to 3 
minutes whilst spontaneously breathing.  

 Note that bolus administration of surfactant to a spontaneously breathing infant on 
nCPAP via a thin catheter results in a high rate of oxygen desaturation and need for 
IPPV. Administration via thin catheter should be over 2 to 3 minutes (German 
method)  [30, 33] which results in a low incidence of adverse events. 

 
Please refer to:  
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/research/Equipment_set_up
_Extremely_Preterm_Infant_Non-Invasive_Surfactant_Trial__EPINIST.pdf 

 

8.2.3.2 Oxygen 

ANZCOR recommended time from birth oxygen saturation (SPO2) targets for newborn 
infants during resuscitation:  [28] 
1 minute 60-70% 
2 minutes 65-85% 
3 minutes 70-90% 
4 minutes 75-90% 
5 minutes 80-90% 
10 minutes 85-90%  

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Surfactant_in_preterm_infants_2018.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Surfactant_in_preterm_infants_2018.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/research/Equipment_set_up_Extremely_Preterm_Infant_Non-Invasive_Surfactant_Trial__EPINIST.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/research/Equipment_set_up_Extremely_Preterm_Infant_Non-Invasive_Surfactant_Trial__EPINIST.pdf
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On admission to NICU target SpO2 target (90-95%). Avoid SpO2 >95% unless in air.  

 Meta-analysis of individual participant data from extremely preterm infants, there was 
no significant difference between a lower SpO2 target range (85%-89%) compared 
with a higher SpO2 target (90-95%) range on the primary composite outcome of 
death or major disability at a corrected age of 18 to 24 months. The lower SpO2 
target range was associated with a higher risk of death and necrotizing enterocolitis, 
but a lower risk of retinopathy of prematurity treatment.  [16]  [14-16] [LOE I GOR B]  

8.2.4. Transfer to Neonatal Intensive Care Unit  

 Collect arterial and venous cord blood gases. 

 Cord clamp at 6 cm approximately, remove surgical clamp and return to theatre staff.  

 Attach 2 infant labels after crosschecking with another team member and / or parent. 

 Call NICU 58459 / 55421 before leaving theatre or labour ward and inform NICU 
team about ventilator settings. 

 Check axillary temperature before moving to NICU.  

 Cover resuscitaire with additional polyethylene wrap, reduce radiant heat to 50% 
(unless infant hypothermic) to prolong UPS power for transfer and to avoid 
hyperthermia. 

 Recheck gas supply in oxygen and air cylinders before transfer. Turn off suction.  

 Ensure documentation and resuscitation records are complete. 

 Provided the infant is clinically stable, depart to NICU within 20 minutes with brief 
presentation to the parents, request a parent to accompany the infant. 

 

9.3. Admission to Neonatal Intensive Care Unit  

 Transfer of baby into a Baby Leo or double walled isolette: prewarmed 35.5 to 36.5 
OC, 80% ambient humidity. 

 Weigh infant immediately in polyethylene bag preferably using the scales in the 
humidicrib. Calculate final weight after deducting any bag, leads or cord clamp 
weights.  

 Secure bubble nCPAP, or connect to ventilator. 

 Immediately review ventilation status including infant oxygenation, work of breathing 
and respiratory effort; respiratory mechanics including tidal volume, compliance and 
evidence of over ventilation (not triggering the ventilator and/or ‘beaking’ on the 
pressure-volume loops). Note the infant should be triggering the ventilator unless 
asphyxiated or sedated – if not the infant may be overventilated with hypocarbia.  

Please refer to: Non-invasive ventilation and CPAP guideline 

Remove polyethylene bag. 

Initial assessment and documentation of: vitals, examination. 

Please refer to: Newborn Care Unit Admission policy 

 

9.4. Vascular access 

 Insert a peripheral IV and commence starter parenteral nutrition infusion to avoid risk 
of hypoglycaemia. Maximum 2 attempts. Default to UVC without delay if peripheral IV 
line not successful. 

 Use aqueous chlorhexidine solution as antiseptic, avoid pooling of antiseptic on the 
skin.  

 For infants with probable ongoing mechanical ventilation requirements after 
admission and or need for cardiovascular monitoring and support, consider inserting 
a UVC and UAC (or peripheral arterial line) if required. Limited data suggest use of a 
UVC is associated with similar outcomes as use of a PICC, although it prevents 

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Non-invasive_ventilation_policy_08.18.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/RPAH_PD2018_006_NICU_admission_policy.pdf
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nursing prone.  [34, 35] [LOE II GOR C] A UVC or UAC should only be inserted if 
clinically indicated for monitoring of blood pressure, frequent blood sampling or 
multiple infusions (eg inotropes), if a peripheral IV cannot be inserted. 
[CONSENSUS] 

 Following radiographic confirmation of UVC/UAC placement, the peripheral infusion 
is discontinued and starter concentrated parenteral nutrition and lipids 1g/kg/day are 
commenced. Confirm placement with ultrasound when available.  

 For infants on non-invasive ventilation (nCPAP or nIPPV), a PICC can be inserted 
after a period of stability unless grading of enteral feeds suggests central access is 
not required.  

 Note that concentrated parenteral nutrition solutions should be given centrally.  

 Percutaneous central venous catheter (PICC) use is associated with a smaller deficit 
between prescribed and actual nutrient intake and needed fewer cannula insertions 
compared to peripheral IV cannula use. There is no evidence of an effect on the 
incidence of invasive infection.  [36] [LOE I GOR B] 

Please refer to: 

Newborn parenteral nutrition 

Percutaneous long lines guideline 

Umbilical Venous Catheters guideline 

9.5. Investigations  

With insertion of IV cannula and / or UVC / arterial line: 

 Blood culture for any infant at risk of infection (ensure aseptic technique).  

 FBC and blood film. 

 Blood gas (arterial, venous or capillary) and blood glucose level. 

 All infants who are ventilated with an ETT should have a chest x-ray to confirm 
position. All infants who have a UVC or UAC should have a chest and abdominal x-
ray to confirm position.  

 

8.6. Medications (Use ANMF formulary) 

 Vitamin K: Birthweight ≥ 1500 g - 1 mg 0.1 mL of Konakion® MM as a single dose 
IM at birth. Birthweight <1500 g - 0.5 mg (0.05 mL of Konakion® MM) as a single 
dose IM at birth. 

 Antibiotics: Benzyl penicillin (ampicillin if benzylpenicillin not in imprest) and 
gentamicin IV after cultures taken. Antibiotics for infants at risk of infection must be 
given as soon as possible and before 60 minutes after birth. 

 Caffeine: Caffeine citrate loading dose IV or oral 20 mg/kg; maintenance 10 mg/kg 
(range 5−20 mg/kg) daily.  

 The CAP trial reported caffeine reduced extubation failure, bronchopulmonary 
dysplasia, PDA ligation, cerebral palsy and death or major disability at 18 to 21 
months.  [13, 37-40] [LOE I GOR A] 

 Please refer to: Apnea guideline  

 Antifungal prophylaxis: Nystatin prophylaxis of invasive fungal infection: 1 mL of 
oral drops every 8 hours.  

 Prophylactic oral antifungals reduce invasive fungal infection (RR 0.20, 95%CI 0.14 
to 0.27; RD −0.18, −0.21 to −0.15).  [41] [LOE I GOR B] 

 Probiotic: Infloran (probiotic) prophylaxis as soon as possible after birth: birthweight 
< 1 kg: commence with ½ capsule (125 mg) daily until neonate is on 40 mL/kg/day of 
oral feeds and then change to 1 capsule daily until 34–36 weeks or considered no 
longer at risk of NEC. Birthweight ≥ 1 kg: Commence 1 capsule (250 mg) daily and 
continue until 34–36 weeks or considered no longer at risk of NEC.  

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Newborn_parenteral_nutrition_2022.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/W_B_PICC_procedure_March_2019.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/RPAH_UVC_GL2015_025.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/apnoea.pdf
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 Probiotics reduce NEC [RR 0.54, 95% CI 0.45 to 0.65 (54 trials, 10,604 infants; I² = 

17%); RD ‐0.03, 95% CI ‐0.04 to ‐0.02; NNTB 33, 95% CI 25 to 50]. [LOE I GOR A] 

 

9.7. Early nutrition   

 Commence total fluid intake 60 mL/kg/day. Usual grading is 90 mL/kg/day day 2 and 
3, 120 mL/kg day 4, 5 and 6, then 150 mL/kg/day day 7. Note that liberal fluid intake 
(greater than the usual grading rate) is associated with increased risk of patent 
ductus arteriosus and necrotizing enterocolitis. Restriction of water intake so that 
physiological needs are met without allowing significant dehydration (sodium > 145 
mmol/L) is recommended.  [42] [LOE I GOR B] 

 Commence preterm starter parenteral nutrition via peripheral IV or preterm 
concentrated parenteral nutrition via central line.  

 Please refer to: Newborn parenteral nutrition guideline 

 Ensure mother has breastmilk expression immediately after delivery and then 3rd 
hourly as per lactation guideline.  

 Commence mothers own milk (MOM) as soon as available (early enteral 
nutrition). [43, 44] [LOE I GOR B] If a small amount of colostrum is available this can 
be given oropharyngeal.  [45] [LOE I GOR C]  

 Grade enteral feeds by 35 mL/kg/day [46]. The available trial data indicate that 
advancing enteral feed volumes slowly (daily increments up to 24 mL/kg) compared 
with faster rates probably does not reduce the risk of NEC, death, or feed intolerance 
in very preterm or VLBW infants. Advancing the volume of enteral feeds at a slow 
rate may slightly increase the risk of invasive infection. [46] [LOE I GOR B] 

 Rate of advancement of feeding should not be determined by gastric residuals unless 
associated with abdominal clinical signs (distention, tenderness) or vomiting. Routine 
monitoring of gastric residual increases feed interruption, time to reach full enteral 
feeds and regain birth weight, and increases the parenteral nutrition days.  [47] [LOE 
I GOR C] 

 If insufficient mothers own milk is available then donor human milk (DHM) is 
recommended with parental consent. Formula feeding as opposed to donor human 
milk increased necrotising enterocolitis (RR 1.87, 95% CI 1.23 to 2.85; RD 0.03, 95% 
CI 0.01 to 0.05; NNTH 33, 95% CI 20 to 100; 9 studies, 1675 infants).  [48] [LOE I 
GOR A]  

 It is recommended if it is anticipated based on risk factors (primipara, no labour, 
maternal obstetric or medical illness or strong parental preference for not 
breastfeeding), any mother who is unlikely to provide sufficient MOM should receive 
lactation support and counselling, and offered DHM to commence as soon as needed 
and consent has been obtained. [CONSENSUS] 

 Please refer to: Pasteurized donor human milk guideline and NSW Health 
PDHM guideline 

 

9.8. Thermoregulation  

 Core temperature should be maintained between 36.5 and 37.5 °C at all times.  [49] 

 A systematic review found that use of servo-controlled incubators with skin 
temperature set at 36.5 ° C decreased neonatal mortality.  [50] [LOE I GOR B]  

 Set initial ambient humidicrib temperature between 35.5 - 36.5 °C on Air Mode.  

 In newborn care, the axilla is commonly used for skin probes as it allows prone, 
supine and side lying positioning without needing to re-site the probe, however, the 
abdomen is also an acceptable site. Probes are secured with mepitac and hydrogel 
gold teddy bear probe covers.   

 Following stabilisation, infants should be nursed in incubators with high relative 
humidity to reduce insensible water losses. For the smallest babies, humidity of 80% 

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Newborn_parenteral_nutrition_2022.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/Newborn_Care_Donor_Human_Milk_Program_RPAH_GL2019_017_Women_and_Babies.pdf
file:///C:/Users/25008292/Documents/Small%20baby%20protocol/•%09https:/www.slhd.nsw.gov.au/RPA/neonatal/content/pdf/guidelines/PDHM_for_Vulnerable_Infants_NSW_Health_and_ARCBS_Service_Protocol__Septe....pdf
file:///C:/Users/25008292/Documents/Small%20baby%20protocol/•%09https:/www.slhd.nsw.gov.au/RPA/neonatal/content/pdf/guidelines/PDHM_for_Vulnerable_Infants_NSW_Health_and_ARCBS_Service_Protocol__Septe....pdf
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or higher should be used initially and reduced as skin integrity improves.  [49, 51] 
Use of humidity reduces transepidermal water loss (TEWL) and assists with 
management of fluid and electrolyte balance.  [LOE I GOR C] 

 Infants with hypernatraemia (sodium ≥145 mmol/L) should have additional measures 
taken to prevent TEWL as appropriate including: 

o Topical emollients reduce heat and transepidermal heat loss  [see: Coconut oil 
formulary],  

o Increased ambient humidity,  
o And use of a thin plastic barrier placed over the infant. 

 Ambient humidity:  

o Day 1 – 7:  80% or higher if the infant is difficult to warm or hypothermia is a 
problem. Misting of the humidicrib is reduced by using double walled cribs, 
setting a higher ambient air temperature if indicated, and use of a humidicrib 
cover.  

o During the first seven days of life reduce or increase crib temperature whilst 
maintaining adequate humidity – if the infant’s temperature is higher than 37.0 C 
make gradual adjustments in humidity 

o Humidity target range at the end of the first week of life: 60-70% 
o Humidity target range until 32 weeks corrected age: 50-65% [52, 53] 

 Begin to wean high humidity levels after 1 week of life. 

 Discontinue unnecessary incubator humidity once the infant has developed a skin 
barrier at approximately 2 to 3 weeks’ postnatal age. [51] 

 Minimise the time doors on opposite sides of the incubator are open during 
procedures and routine care – this practice will increase heat loss via convection. 

 If using a Baby Leo, ensure touch time is activated before opening crib doors as this 
creates an air curtain to prevent heat loss.  

 Refer to: guideline neutral thermal environmental temperatures 

9.9. Cardiovascular support   
 

 All extremely premature infants (< 28 weeks) should have continuous monitoring of 
vital signs including heart rate (normal 110 to 160 bpm, respiratory rate (normal 30 to 
60 per minute), temperature (maintain 36.5 and 37.5 °C at all times), preductal SpO2 
(right hand or arm – target 90 to 95%), capillary refill time (CRT - normal ≤ 2 
seconds) and lactate (normal < 2 mmol/L) for the first 24 or longer if there is ongoing 
clinical concern.  

 Infants born extremely premature, particularly those without complete antenatal 
corticosteroid cover and / or are on mechanical ventilation with higher mean airway 
pressures are at high risk of low systemic blood flow (superior vena cava flow – SVC) 
which is associated with organ damage including pulmonary haemorrhage 
(reperfusion), intraventricular haemorrhage (hypoperfusion-reperfusion), necrotizing 
enterocolitis (hypoperfusion), mortality and disability.  [54-57] 

 Infants who are stable and active on nCPAP in air may not require additional 
monitoring unless there is a clinical concern in the first day after birth. Aim for 
minimal handing and cue based care.  

 A CRT ≥ 4 seconds  [58, 59] and a lactate ≥ 4 seconds  [58] is predictive of low SVC 
flow.  

 Extremely preterm infants on continuing mechanical ventilation and / or infants with 
CRT ≥ 4 seconds or lactate a lactate ≥ 4 seconds should have additional blood 
pressure (non-invasive or invasive) monitoring and cardiac US monitoring blood 

https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Coconut_oil_ANMFv1.0_20220202_RPAH_final.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Coconut_oil_ANMFv1.0_20220202_RPAH_final.pdf
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flows (SVC flow, RVO), ductal size and shunt type and estimation of pulmonary 
pressures.  

 Approximation of lower limit normal blood pressure in first day is mmHg = GA in 
weeks.  [49] 

 Low systemic blood flow (SBF): RV output < 150 mL/kg/min and/or SVC flow < 50 
mL/kg/min. 

 Currently there is no evidence that treating infants with hypotension (mean BP mmHg 
< GA in weeks) affects outcomes.  [60, 61] [LOE II GOR D] 

 It is recommended that cardiovascular support is limited to infants with a clinical 
concern (CRT and/or lactate) and / or low SVC flow and RVO and targeted at the 
likely pathophysiology. [CONSENSUS] 

 Please refer to: 
https://www.slhd.nsw.gov.au/rpa/neonatal%5Ccontent/pdf/guidelines/CirculatorySupp
ort.pdf 

 

9.10. Ongoing monitoring  

 All extremely premature infants (< 28 weeks) should have continuous monitoring of vital 
signs including heart rate (normal 110 to 160 bpm, respiratory rate (normal 30 to 60 per 
minute), temperature (maintain 36.5 and 37.5 °C at all times) and preductal SpO2 (right 
hand or arm – target 90 to 95%).  

 If there are any clinical concerns then capillary refill time (CRT - normal ≤ 2 seconds) and 
lactate (normal < 2 mmol/L) should be assessed.  [58, 59] 

 Infants do not require routine monitoring of blood pressure unless there is a clinical 
concern after the first day. [Consensus]. The causes of hypotension after the first day 
differ (normal or high cardiac outputs, low systemic vascular resistance  [60, 62]) from 
the causes in the first 24 hours (low cardiac outputs, high systemic vascular resistance 
and poor myocardial contractility  [60, 63]).  

 Infants with preceding low SVC flow and larger diameter ductus arteriosus are at risk of 
pulmonary haemorrhage (reperfusion).  [64] Pulmonary haemorrhage is an emergency 
and is prevented / treated with higher end expiratory pressures, avoidance of hypoxia 
and maintenance of physiological respiration / ventilation. Do not suction or change an 
ETT on an infant with pulmonary haemorrhage.  
 

9.11. Skin care  

 There is no evidence for use of topical antiseptics or antibiotics for cord care in hospital 
settings.  [65-67] [LOE I GOR B]. Keep the umbilical cord clean and dry by exposing to 
the air and avoid surrounding skin abrasion.  

 Use appropriate size hydrogel ECG electrodes – avoid the anterior chest in infants 
having cardiac US.  

 Minimal use of adhesive silicone tape to the skin.  

 Topical emollients reduce heat and transepidermal heat loss and preserve skin integrity. 
Meta-analysis found topical oils may reduce invasive infection (3256 infants, 9 trials; RR 
0.71, 95% CI 0.52 to 0.96; I2 = 52%; low certainty evidence) but have little or no effect 
on mortality (316 infants, 1 trial; RR 0.94, 95% CI 0.82 to 1.08, I2 = 3%; low certainty 
evidence). [68] [LOE I GOR B] Meta-analysis found use of coconut oil compared to 
routine skin care reduced the rate of invasive infection (any organism) [4 trials, 2686 
infants; RR 0.16 (95% CI 0.10, 0.24); RD -0.09 (-0.11, -0.07), NNT 11 (9, 14); I2 74%] 
and mortality [3, 393; RR 0.13 (0.02, 0.71); RD -0.05 (-0.09, -0.01); NNT 20 (11, 100); I2 
49%]. [LOE I GOR B] 

 Apply topical coconut oil (COSI 2 trial 4 mL sachet): [see: Coconut oil formulary] 
o ≤ 25 weeks gestation 1 sachet FOUR times a day for the first week of life, 

then 1 sachet TWICE daily as below  
o > 25 weeks gestation  

https://www.slhd.nsw.gov.au/rpa/neonatal%5Ccontent/pdf/guidelines/CirculatorySupport.pdf
https://www.slhd.nsw.gov.au/rpa/neonatal%5Ccontent/pdf/guidelines/CirculatorySupport.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Medications_Neomed/Coconut_oil_ANMFv1.0_20220202_RPAH_final.pdf
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 Infants in an incubator: 1 sachet TWICE daily. 
 Infants out of an incubator: 1 sachet ONCE daily. 

 Applications should coincide with routine care. Start within 24 hours of birth and continue 
until transfer or discharge. 

 If coconut oil not available, use White Soft Paraffin B.P sterile.  

 Skin and pressure injury risk assessment and documentation [document tool] of the 
following: 

o Extravasation injuries  
o Pressure injuries (CPAP, probes)  
o Epidermal stripping from tape removal  
o Thermal injuries  
o Heel prick injuries  
o Skin lesions  

 Please refer to: Extravasation guideline.  
 

9.12. Pain reduction  

 Use the Premature Infant Pain Profile (PIPP) to evaluate acute and procedural pain 
and the COMFORTneo for evaluation of prolonged pain, discomfort and sedation in 
infants. 

 Infants experience pain and discomfort with respiratory support, multiple procedures 
and repeated blood sampling. Non-pharmacologic methods of minimising procedural 
pain and judicious use of opiates for more invasive procedures.  [49, 69]  

 Follow the pain management and sedation in the newborn guideline: [See: Pain 
guideline.  

9.13. Handling and Positioning  

 Cares should be clustered and cue-based where possible. Avoid over handling and 
interfering with respiratory adaptation and thermoregulation (repeated humidicrib 
access). 

 Prioritize cares that are associated with improved infant outcomes including 
surfactant and extubation. Infant observations can be retrieved from the monitor for 
later documentation.  

 See developmental positioning and positive touch protocols for infant positioning. 
Infants with a UVC/UAC must be nursed supine or lateral for so the umbilicus is 
visible.  

 Parents should be encouraged to have skin to skin  [70] and / or kangaroo mother 
care  [71] as soon as the infant is assessed as clinically stable. Note that infants are 
on average more physiologically stable during skin to skin care than in the 
humidicrib. [LOE I GOR B] 

 Skin to skin is effective in conjunction with other measures in reducing procedural 
pain and discomfort.  [72] [LOE I GOR B] 

 

9.14. Family update 

 Ensure timely and ongoing communication with the parents from the medical and 
nursing staff. 

 The Web Cam is available for viewing for parents not at the bedside.  

 Ensure confidentiality is maintained as per health guidelines. Ensure parents are 
aware of current visiting, infection control, hand hygiene and COVID-19 guidelines.  

 The RPAH NICU has a social worker who is available during working hours.  

 Multidisciplinary meetings can be arranged as needed and at parental request with 
senior medical, nursing, physiotherapy and / or developmental Paediatrician, social 
work, and family support available.  

https://www.slhd.nsw.gov.au/rpa/neonatal%5Ccontent/pdf/guidelines/extravasation.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/RPAH_GL2019_Pain_0031.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/guidelines/RPAH_GL2019_Pain_0031.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Nursing%20Guidelines/Positioning.pdf
https://www.slhd.nsw.gov.au/RPA/neonatal%5Ccontent/pdf/Nursing%20Guidelines/Positive_touch.pdf
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8.  Definitions 

Extremely 
premature 

< 28 weeks gestational age 

Extremely low 
birthweight 

< 1000 g 

nCPAP 
Nasal continuous positive airway pressure 

nIPPV Nasal intermittent positive pressure ventilation 

ETT Endotracheal tube 

UAC / UVC Umbilical arterial and venous catheter 

SVC flow Superior vena cava flow 

RVO / LVO Right and left ventricular output 

NEC Necrotising enterocolitis 

ROP Retinopathy of prematurity 

9.  Consultation 

Neonatologists 

Neonatal Nurse Practitioners  

Neonatal Nurses and Midwives  

RPA Newborn Care guidelines committee 
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