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Neonatal Full Clinical Guideline 
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1. Introduction 

Continuous positive airway pressure (CPAP) is the most widely used respiratory support for 

preterm infants. It is used both as a primary mode, immediately after birth, and after 

extubation from mechanical ventilation [1]. It works by providing a continuous positive 

pressure generated by the flow of heated and humidified air/oxygen mixture although the 

exact mechanism by which this pressure is created differs between devices.  

Although the exact physiological mechanism by which CPAP supports breathing is not 

known, it possibly helps by  

- Improving lung compliance and reduction in airway resistance 

- Improving ventilation/perfusion ratio and reducing oxygen requirement 

- Keeping upper airways open and reducing the risk of obstructive apnoea 

- Conserving surfactant in the alveoli, preventing alveolar collapse, and improving 

alveolar recruitment 

Modes of CPAP 

CPAP is used via a pressure interface at the nose – nasal CPAP. Other interfaces such as 

nasopharyngeal (via a cut endotracheal (ET) tube) or ETCPAP are not used routinely and 

should only be considered in exceptional circumstances such as facial or upper airway 

abnormalities. Although several systems and modes are available for delivering CPAP, the 

2019 European consensus guideline [4] states that the system delivering the CPAP is of little 

importance. The interface should be a short binasal prong or mask with a starting pressure 

of about 6-8 cm of H2O [4]. 

CPAP is most widely used in its simplest form. The machine is set to deliver a constant peak 

end expiratory pressure (PEEP) that provides a continuous distending pressure to the 

infant’s airway. In routine use, PEEP is set at 6-8 cm of H2O (at least 5 cm of H2O) in 

extremely and very preterm infants. Nasal CPAP is the recommended primary respiratory 

support for preterm infant and early routine use of nasal CPAP without or following 

surfactant administration is recommended for preterm infants with respiratory distress 

syndrome [2]. Spontaneously breathing preterm infants should be stabilised with CPAP of at 

least 6 cm of H2O via a mask or nasal prong. CPAP is also recommended for post-

extubation respiratory support for preterm infants.  

Biphasic or Bi-level CPAP (BiPAP) is used as an enhance mode of non-invasive respiratory 

support. In this mode, the PEEP is set as usual and an additional high pressure (up to 2-3 

cm of H2O higher than the PEEP) is set with an inspiratory time (usually 0.3) and respiratory 

rate (usually start with infant’s respiratory rate i.e. 60 breaths per minute). The respiratory 
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rate is gradually reduced to wean the extra pressure support before changing to CPAP. 

These breaths can be synchronised with the infant’s breathing efforts. This modality, thus 

delivers nasal intermittent positive pressure ventilation (NIPPV) which may reduce the 

incidence of extubation failure and the need for reintubation within 48 hours to one week 

more effectively than CPAP although it has no effect on chronic lung disease or mortality [3]. 

2. Aim and Purpose 

To ensure a standardised approach to infants requiring CPAP 

3. Definitions, Keywords 

CPAP: Continuous positive airway pressure 

PEEP: Peak end expiratory pressure 

RDS: Respiratory distress syndrome 

4. Main body of Guidelines  

Starting CPAP  

Indications for use 

1. Primary respiratory support in preterm infants: at birth, in spontaneously breathing 

preterm infants with RDS 

2. Apnoea of prematurity 

3. Post-extubation respiratory support in preterm infants 

4. Airway abnormalities where an infant is susceptible to airway collapse such as 

tracheomalacia 

CPAP is indicated in infants who have RDS or other respiratory disease requiring more than 

40% inspired oxygen to maintain their oxygen saturations within the limits appropriate for 

their gestational age.  

CPAP is also used to support ventilation (i.e. carbon dioxide exchange) and should be used 

in infants with rising carbon dioxide levels (such as a pCO2 > 7 kPa).  

CPAP is also used to support work of breathing, particularly in preterm infants who have 

signs and symptoms of respiratory distress (such as intercostal and subcostal recessions 

and recurrent episodes of apnoea, bradycardia, or desaturations).  

Cautions 

1. CPAP is not suitable for use in infants with established respiratory failure – such 

infants require mechanical ventilation. 

2. CPAP is not the preferred modality when the RDS is severe and requires surfactant 

therapy – such infants should be intubated, given endotracheal surfactant, and 

ventilated for a brief period, as required. After this, such infants may be put on CPAP 

for post-extubation respiratory support.  
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3. CPAP should be used with caution in larger, more mature infants who appear to 

“fight” the CPAP. Such infants may be more comfortable breathing spontaneously in 

higher levels of inspired oxygen (such as up to 60-70% ambient oxygen) or should be 

intubated and mechanically ventilated.  

4. CPAP should be used with caution in infants with abdominal distention particularly 

with suspected necrotising enterocolitis.  

5. Infants with unstable respiratory drive and severe cardio-vascular instability such as 

due to sepsis should be electively intubated and ventilated.  

Contraindication 

1. Oesophageal atresia and/or tracheo-oesophageal fistula  

2. Gastro-intestinal perforation  

3. Diaphragmatic hernia 

Application of CPAP  

See guide to application and step-by-step fixation in Appendix 1.  

Ongoing care of infant on CPAP 

See checklist in Appendix 2.  

Skin care of infant on CPAP 

Infants on CPAP are at risk of skin damage from CPAP hats, and specially to nasal septal 

injury from CPAP prongs and masks. Infants who are born at <28 weeks gestation and those 

who require prolonged periods of CPAP are at greater risk.  

Strategies to prevent skin damage include: 

 Wean off CPAP as soon as possible 

 While on CPAP – pressure relief at regular intervals, even for short periods, restore 

skin circulation and prevent skin damage.  

Assess skin integrity hourly – look for blanching erythema. Alternate between prongs and 

mask to distribute pressure over different parts of the nose. May need more frequent 

changes e.g. if blanching erythema is noted after 4 hours of application then alternate 

prongs and masks 3 hourly.  

If infant has non-blanching erythema, ideally, no further pressure should be applied. If infant 

continues to require CPAP, hourly changes between prongs and masks may be required.  

If there are areas of breaks in skin, do not apply skin dressing that obscures direct 

visualisation such as Duoderm® routinely. Such dressings are only used to protect from 

infection and support healing. They do not ensure healing on their own – pressure relief is 

still the most effective way to promote healing.  

In management of any tissue damage, consider medical photography to ensure adequate 

documents and consultation with the tissue viability team for management.  
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Weaning CPAP 

Limited evidence included in a Cochrane systematic review [5] suggests that infants who 

have CPAP pressure weaned to a predefined level and then stop completely have less total 

time on CPAP and shorter duration of oxygen therapy and hospital stay compared to those 

who have predetermined number of hours off CPAP each day.  

In practice, weaning CPAP must be individualised and and weaning regimen should be 

discussed and decided on daily ward rounds. Practically, there are two methods that are 

used to wean infants off CPAP 

Weaning option 1: Reduce pressure support and completely stop 

- Reduce inspired oxygen while maintaining target oxygen saturations 

- When inspired oxygen is <30% and infant does not have respiratory distress  

- Reduce PEEP by 1 cm of H2O every 1-2 days   

- When infant is stable on 4 cm of H2O PEEP, remove CPAP support completely 

Weaning option 2: Reduce time on CPAP  

- Reduce inspired oxygen (generally <40%)  and ensure infant does not have 

respiratory distress 

- Take infant off CPAP for 2 hours on first day of weaning (“2 off and 10 on”) 

- Increase time off by 2 hours every 1-2 days (“4 off and 10 on” and so on to “10 off 

and 2 on”) 

- Remove CPAP support 

Care of the infant while off CPAP when weaning option 2 is used 

The CPAP driver should be switched off but the humidifier left on at flow rate of 4 L/min to 

prevent water stagnation in the circuit.  

Observe infant and if there are any signs/symptoms of deterioration, they may need to go 

back on CPAP sooner (see section on Recommencing CPAP below) 

Recommencing CPAP 

Infants may require to go back on CPAP if 

1. Work of breathing increases – such as increased subcostal/intercostal/sternal 

recessions, head bobbing, nasal flaring  

2. Increased inspired oxygen required 

3. Increased number of episodes of apnoea, bradycardia, and/or desturations 

CPAP should be recommenced with adequate PEEP (6-8 cm of H2O) 

Careful clinical assessment must be made prior to recommencing CPAP- while the infant 

may need to go back on CPAP only because  they were taken off too soon, it is important to 
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consider complications such as pneumothorax, or infections which may be underlying the 

clinical deterioration in the respiratory status.  
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Appendix 1: How to apply CPAP 

CPAP is delivered via nasal prongs or masks connected to a CPAP generator. We use the 

Viasys Advance or Infant Flow SiPAP machines which are double pronged devices. In some 

unusual circumstances, single prong CPAP may be applied via a soft endotracheal tube, 

inserted 1.5 cm into the nostril and attached to a standard mechanical ventilatory set to 

CPAP mode.  

Do not attach Generator to the patient until User Verification and initial set up 

into NCPAP mode is complete. 

Step-by-step fixation 

Following this fixation technique closely helps to ensure stability of the Generator and 

minimal disturbance to the infant. Application of an incorrectly sized prong, mask or 

bonnet will affect stability of the generator.  

WARNING: Infant Flow consumables are specifically designed to be used with Infant Flow 

Drivers and are only consumables validated for use with Infant Flow devices. 

Note: Currently, there are two ways of fixing CPAP in newborn infants in use in UHDB. The 

two methods are described here 

Method 1: Infant Flow LP headgear 

 

 

 

 

1.The Infant flow LP headgear comes in 6 sizes. Measure the circumference of the baby’s 

head above the brow line. Match the measurement with the back of the headgear and 

choose the correct size. 

2.Lay the headgear on a soft surface with the printed side facing down. The long centre 

strap labelled 2 should go straight up and away from the baby’s head. With the infant 

face up, place the head on the headgear with the base at the nape of the neck. 
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3.The numbers on the headgear are a guide to application. Place strap 1 over the baby’s 

forehead, aligning the bottom of the strap with the patient’s brow. Do not cover the eyes. 

 

4. Bring strap 2 down over the centre of strap 1 and ensure it is straight. 

3. Place strap 3 over Strap 1 and 2 to create a snug fit. Strap 3 should lie directly over strap 1. 

4. Bring strap 2 up and over straps 1 and 2 to secure the headgear. Do not over-tighten or 

create too much tension on strap 3. 

5. Attach the Velcro support cradle as aside. Select the appropriate size of mask/prongs 

using the size guide and attach to the generator. 
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8. Nasal Prong: Align the generator with the nasal prongs perpendicular to the nose, and 

use the Velcro locking strap to support the tubing. Do not insert the prongs beyond the 

flexible bellow section. 

Nasal Mask: Centre the mask over the nose. The mask should fit around the perimeter of 

the nose, without touching the eyes and blocking the nares. 

9. Do not over tighten the straps. Using the lower side straps, fold over the fixation tabs 

and secure back on to the headgear. The straps should lie low on the cheeks and away 

from the eyes. 

6. Inspect for proper fit, strap placement and tension. The septum should always be visible. 

Evenly cover both ears with the fixation device. Confirm ears are flat and not folded. Ensure 

straps are flat and not twisted. 
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Method 2: Using CPAP bonnet 

Recommendation 

 Measure for bonnet size from the middle of the forehead, around the head to the 

nape and then back to the middle of  the forehead. DO NOT use a “head 

circumference” measurement to determine bonnet size.  

 Loosely weave Generator straps through the buttonholes beginning from the 

inside of the colour-coded buttonhole. Place the Generator on top of the 

bonnet above the central Velcro strip. 

 Place the bonnet on the infant’s head, checking that the ears are in a normal position. 

Ensure the bonnet is pulled well over the ears and down to the nape of the neck. 

 Switch on the power to the driver and complete Set up Screen steps to enter 

NCPAP mode with the prescribed settings for the current patient. 

 Lift the Generator from the top of the bonnet and bring towards the nose. 

Gently insert the nasal prongs/mask into position while supporting the Generator. 

Secure the generator straps horizontally across the infant’s cheeks. Do not over 

tighten. 

 Secure the tubes from the Generator with the central Velcro strip. Split the 

inspiratory and pressure lines and secure with secondary Velcro strips. Tie the open 

end of the bonnet if desired. 

 Final check: 

- Nose in neutral position; eyes visible; ears not folded 

- Desired upper and lower pressure levels and FiO2 are delivered Infant 

settles quickly after fixation 
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Appendix 2: Ongoing care of infants on CPAP 

Check every hour 

Check nose in neutral position; eyes visible; ears not folded. 

Check desired upper and lower pressure levels and FiO2 are delivered. 

Record CPAP settings on Intensive Care/CPAP chart. 

Check humidification chamber has enough water, top up if necessary. 

Record observations of Heart Rate, Respiratory Rate & Oxygen Saturations. 

Check every 3 hours 

Loosen the generator straps to release the tubes from the central Velcro strip. The nasal 
area can be cleaned with warm water, if necessary. Do not apply cream or ointments. 
Check 

Prong/mask not occluded with mucus or water 

Prongs/mask and bonnet continue to fit appropriately 

Reapply generator as described previously  

Check every 6 hours 

Record axillary temperature  

Change infant’s position – alternate side lying and prone 

After every 7 days on CPAP 

Replace circuit and humidification chamber 

Re-measure for prong/mask 

Re-measure for bonnet size  

 


