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INVASIVE RESPIRATORY SUPPORT IN
NEONATES - GCNIC - CHW

PRACTICE GUIDELINE

DOCUMENT SUMMARY/KEY POINTS

e All ventilated infants are fully monitored with alarm limits set and checked by two nurses
at the beginning of each shift.

e Medical orders are required for infants on any form of ventilation or oxygen therapy. All
changes in ventilation settings are recorded by the medical officer/NNP in the electronic
medical record. No changes to ventilation should be made without a medical order.

e Oxygen/ventilation settings and orders are checked and documented by two nurses at
shift commencement.

e Need for suctioning of ETT is determined on an individual basis based on clinical
assessment.

Key Performance Indicators

e All new and revised respiratory support orders are written and signed by the medical
officer/nurse practitioner in the electronic medical record (EMR).

e Checks are completed and documented each shift by nursing staff including review of
equipment settings and oxygen.

This document reflects what is currently regarded as safe practice. However, as in any clinical situation, there may be
factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.
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CHANGE SUMMARY

e Respiratory Support in Neonates - GCNIC — CHW guideline rescinded and replaced by
Non-Invasive Respiratory Support in Neonates and this document, Invasive Respiratory
Support in Neonates.

e Respiratory support section with invasive therapies updated

e Laryngeal Mask Airway (LMA) information has been added

¢ Transcutaneous CO; (TcCO2) monitoring information updated

¢ Information on Cuffed endotracheal tubes with AG Cuffill usage instructions
e Added information on securing ETT using Neobar® and NEOFit

¢ Summary of conventional ventilation modes provided

o References updated

e 13/01/25: Minor review to include safety considerations for the use of Inhaled Nitric
Oxide.

e 19/01/26: Minor change to updated CICU to GCNC on page 36.

READ ACKNOWLEDGEMENT

e All staff caring for patients that require some form of invasive respiratory support are
required to read and sign the revised policy.

This document reflects what is currently regarded as safe practice. However, as in any clinical situation, there may be
factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.
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Respiratory support may take the form of mechanical ventilation, continuous positive airway
pressure (CPAP), bilevel positive airway pressure (BiPAP), humidified high flow nasal
cannula (HHFNC) or low-flow oxygen therapy. Support can be given via an endo-tracheal
tube (ETT), nasal cannula, nasal mask or face mask.

Documentation of Respiratory Orders

e Allinfants who are receiving supplemental oxygen and/or require respiratory support via
an endotracheal tube, nasopharyngeal tube or midline CPAP require a documented
medical order, such as documentation in the admission note or ward round.

e All orders are to be written and signed by the medical officer or Nurse Practitioner in the
electronic medical record.

Component Documentation required

e Forinitial and subsequent intubation, tube change or
retaping, the ETT insertion date, tube size (Fr) and

Intubation position on Xray are documented

e Any complications incurred during the procedure

e Any analgesia required and the infant’s response

e Ventilator set up and circuit assembly or change are

Ventilator Set-u
P documented on the card on the ventilator and signed.

e All changes in ventilation settings are recorded in the

Ventilator settings electronic medical record

(Including BiPAP, CPAP, e The humidifier temperature, oxygen and ventilator

HHFNC) settings are recorded on the respiratory flow chart each
hour

0 e Oxygen therapy is ordered by the medical officer/NNP

xXygen _ . .
and documented in the electronic medical record
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Oxygen Administration, Monitoring & Documentation

Infants receiving supplemental oxygen require an identified target range for SpO- delivery, to
ensure adequate tissue oxygenation without the complications of oxygen toxicity.

All neonates receiving oxygen require:

Monitoring, safety and
documentation

Hourly review and documentation of oxygen flow rate,
patency of tubing/equipment, vital signs (RR, HR,
Sp0Oy)

Handover of shift equipment check documentation
Oxygen saturation range

Method, flow rate or percentage of supplemental
oxygen administration

Additional assessment

The chest assessed for bilateral chest movement and
work of breathing including auscultation of air entry.

Tolerance of the infant to supplemental oxygen
administration during handling and after feeds.

Oxygen saturation targets and Pulse Oximetry"’

Premature infants are at increased risk of developing retinopathy of prematurity (ROP),
bronchopulmonary dysplasia (BPD), and cerebral injury associated with hyperoxia and the
length of time for oxygen therapy?. Extra precautions should be taken when delivering

oxygen to this population.

Infants PaO:. (kPa) Saturation range Alarm

(Sa02) limits
Preterm <36 weeks 6.5-9.0 90 - 94% 89 - 95%
Term (= 36 weeks) or 8.0-12.0 92 - 96% 90 - 99%
post-term*

*Unless a specifically indicated level is ordered by the Neonatologist or Cardiologist

Patient and Carer Safety Considerations®

e Ensure alarm limits are checked each shift at handover by two nurses.

e Wean supplemental oxygen if SaO, above upper alarm limit.
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e When a monitor alarms, establish if there is a reason for the alarm i.e. deterioration,
sudden event, movement artefact or monitoring lead no longer in correct position.

e Inaccurate readings can occur when the patient is active or distressed or due to
anaemia, hyperbilirubinemia, lipid infusion, inotropic drugs and poor peripheral
perfusion.

e Shield the probe from phototherapy lights to avoid an incorrect reading.

e Re-site the probe at least every 4-6 hours to avoid pressure injuries. In poorly perfused
neonates this may need to occur more frequently.

If a skin injury occurs remove probe. Check for cable damage, notify Medical Officer/NNP.
An (iMS) is completed, including grading of the injury and referral to plastics considered.

CO:2 monitoring

Monitoring of CO; assesses the effectiveness of ventilatory strategies and is utilised to wean
support, minimise iatrogenic lung disease and prevent hypocapnia 2*. Continuous CO,
monitoring is used as a guide to changes in the state of the lung, and can minimise the need
for repeated arterial blood gas sampling®.

o Allinfants requiring invasive respiratory support require CO> monitoring.
e ETCO2 monitoring is useful for the immediate detection of accidental extubation.

e End tidal CO; readings are not accurate if there is moderate to large leak around ETT.

Establishing baseline CO:

e A correlation is established between the infant’'s pCO- (via blood sampling) and the
ETCO; to monitor the trend of the patient’s CO..

e The recommended range for paCO; is 35-45mmHg or that determined by the specific
condition as guided by the Neonatologist.

Types of CO2 Monitoring

End-tidal CO, (ETCO;) monitoring’
e ETCO; monitoring is the default mode for CO, monitoring in ventilated neonates

e ETCO, monitoring is most accurate for patients with a regular respiratory rate (i.e.
sedated/muscle-relaxed) with minimal/no leak around the ETT.
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e ETCO, monitoring may be affected by secretions,
condensation or decreased tidal volume.

e The blue end of the Microstream ETCO; sensor is connected
directly to the ETT, between the ventilator flow sensor and T-
piece of the inline suction

e The yellow end of the Microstream device is inserted into the
Phillips monitor, to do this the Microstream port slides to the
left to expose the port

e Collect an ABG sample to correlate the ETCO: reading with
the paCO, set alarms on the monitor. No calibration is
required as the device has internal calibration.

e The sensor is single use only. A replacement sensor may be
required if exposed to moisture or secretions.

¢ Neonates with pulmonary disease have a lower correlation of
ETCO, and PaCO,. ETCO, monitoring may not be suitable
for infants with meconium aspiration syndrome, atelectasis,
pneumonia, or hyaline membrane disease (unless treated
with surfactant)

Transcutaneous CO: (TcCO_z) monitoring

Transcutaneous monitoring (TCM) provides a non-invasive method for monitoring oxygen
tension in infants. A sensor is heated and when placed on the skin causes vasodilatation of
the cutaneous vessels. TCM may be used in preterm infants or infants receiving HFOV.

Calibration Technique and management

Transcutaneous monitoring (TCM) provides a non-invasive method for monitoring oxygen
and carbon dioxide tension in the newborn. A sensor is heated and when placed on the skin
causes vasodilatation of the cutaneous vessels. This promotes the diffusion of
oxygen/carbon dioxide from the arterial capillaries through the skin and is measured by
electrochemical reduction. The signal is amplified and converted to a digital readouts.

e If blood flow is not adequate, for example when the peripheral or central circulation is
compromised, the TCM may not reflect the actual gas tension.

e Tissue injury may occur at the measuring site (erythema, blisters, burns, skin tears),
and therefore TCM must be used with caution on an infant with fragile skin or reduced
skin surface areas. Damage to skin is less likely to occur with lower electrode
temperatures. Consider changing the site every 2-4 hours for infants with fragile skin.

e The use of TCM is used with caution for preterm infants with immature skin.
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General principles

1. Maintain electrode temperature at 43 — 44°C. A two-point calibration should be used
according to the manufacturer’s specifications.

2. Do not place the electrode over a bony prominence, a site with poor blood flow, or a site
that is involved with movement.

3. Application of the electrode requires an airtight seal to prevent room air entering. The
sensor may take 10 to 20 minutes to achieve a stable reading.

4. The adhesive ring can damage the infant's fragile skin therefore care is needed when
removing the adhesive ring.

5. Drugs that affect the infant's skin perfusion such as dopamine may interfere with the
values reflected on the monitor.

6. The site of the electrode needs to be changed regularly. The timing is set according to
the individual infant's condition but should be no longer than 4 hours.

7. Recalibration is required each time the electrode is removed from the infant.

Positioning the transducer for Monitoring
e Collect equipment
e Select a site for the transducer.
e Clean the skin if vernix is present and allow it to dry.
e Sites used include the abdomen, chest and back, avoiding any bony prominences.
e The anterior thigh can also be used.

e Optimal measurement is obtained at the site which has good blood flow and capillary
density (avoid the nipple).

e Apply the fixation directly to the skin. To ensure good positioning of lead ensure the tag
is facing downwards.

e |Instil 3-5 drops of contact fluid into the centre of the ring.

e Insert the transducer head into the ring, with the lead direction over the tab and turn it
approximately V4 of a turn clockwise to fasten.

e After attachment, wait for the readings to stabilise.

Replacing Membrane

Membrane changes are necessary when the membrane is damaged or missing, or when an
air bubble is present underneath the membrane.

1. Change the membrane on the transducer if calibration has failed twice or if the
membrane appears scratched, wrinkled or bubbled.

2. Unscrew the protective cap from the transducer and hook the O ring remover under
both O rings to remove them
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3. Remove both the clear plastic membranes using your fingers

4. Clean the transducer head, including the groove and rim, with absorbent paper to
remove all the old electrolyte solution (may cause incorrect values)

5. Apply 1-2 drops of electrolyte fluid without any air bubbles
6. Turn transducer head over and clip it into a new membrane kit, until it clicks

7. Inspect the transducer carefully, ensuring there are two O rings and no visible bubbles.
If bubbles are noted, repeat the procedure to re-membrane.

8. Calibrate the transducer.
Calibrating the transducer
Calibration is required when:
e A new monitoring period is to commence.
e Transducer is re-membraned.
e The transducer operating temperature has been changed.
e The Tc CAL REQUIRED message appears on the monitor screen.
e The accuracy of the measurement is in doubt.
e The monitoring site has been changed.
Steps to calibrate the transducer:
1. Insert transducer head into calibration chamber on the module
Press O2/COz on the TcPO2/TcCO, module
Check and adjust the transducer temperature and the site timer on monitor
Fit the gas tubing from the calibration unit to the inlet on the side of the monitor
Turn the gas on at the calibration unit
Press CAL on the module or Start Calibration on the monitor
Wait for TcPO2/TcPCO; calibration complete before commencing monitoring

Calibration process should take 2-5 minutes.

© ©@ N o o & 0N

Turn the gas off when calibration is completed
10. The tcpCO, and /or tcpO, reading should stabilise within 10 minutes

Caveat: TCMs provide a guide to the infant’s condition. If the readings are outside the set
alarm limits, the infant needs to be clinically assessed

Airway Adjuncts

Airway adjuncts including Nasopharyngeal Tubes and Laryngeal Masks can be used in an
emergency or over a longer period of time”8. For information on nasopharyngeal tubes, refer
to the non-invasive ventilation respiratory support policy.
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Laryngeal Mask Airway (LMA)

Laryngeal mask airways (LMA) are used as an alternative to intubation with an ETT tube if
an airway is known to be difficult, where face mask ventilation is unsuccessful or when there
have been multiple failed attempts at intubation?.

e The LMA once inserted can be attached either to a bag and mask apparatus or to a
ventilator setup.

e Use of an LMA is considered a temporary measure as the airway is still unstable and
unprotected from rising gastric fluids®. It may provide clinicians with time during
management of a difficult airway until additional help arrives.

e Failure of the LMA occurs in <1% of children and can include leak, obstruction and
intolerance to the LMA'°,

o Difficult airway with previous difficult intubation or grade IV view
where intubation attempts would be unsafe.

Criteria for use of LMA e Failed intubation (3 attempts)

e Failure in face mask ventilation where help is not available
immediately available

e Contact senior clinicians when LMA is inserted, as a more
stable airway is required long term.

Patient safety e An appropriate rebreathing bag and face mask is available.
considerations’ e Suction is checked and in working order.

e The resuscitation trolley is prepared with relevant equipment —
pre-cut adhesive tapes, lubricant and resuscitation drugs

e Ensure the correct size is available (2 — 5kg = Size 1)

e Review chest wall movement, improvement in heart rate and

Assessment ,
oxygenation and the chest auscultated.
e Utilise a Pedicap to confirm position
e The tube remains in-situ until a definitive airway can be
Ongoing Management obtained, which should occur as soon as possible

e Review pain scores and analgesia requirements

e Decision to cease use of the LMA should be made by the
consultant, once the infant no longer requires it, or just prior to
insertion of a more long-term airway.

Removal of the LMA e Deflate the cuff
e Loosen and remove tapes
e Gently remove tube prior to exhalation

e Document removal and change of ventilation device in
electronic medical records
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Technique for inserting LMA

Component Description

Preparation

o Ensure it is the appropriate size for the neonate's weight (e.g., Size
1 is for neonates 2-5 kg).

e Test inflation of the cuff using a syringe and 4 ml of air.
o Slowly and fully inflate the cuff of the LMA then deflate cuff.

e Lubricate the back of the mask tip with water soluble lubricant,
avoiding excess lubricant round the anterior surface of the cuff or in

the bowl of the mask.
1. Preparation
e Set cardio-respiratory monitor to an ‘audible heart rate’ (QRS tone).

e Empty the infant’s stomach to reduce risk of aspiration.

e Place the baby in the "sniffing" position, with the head gently
extended and neck flexed. Stabilize the head and maintainitin a
midline position.

e Suction the pharynx as necessary to clear airway. Position the
infant with the person performing the insertion standing behind the
head of the infant.

e The LMA is handed to the e
inserter's dominant hand. T~ \\\‘
e Hold the LMA like a pen with \ (A
the index finger at the junction \,/ 7A e
of the mask and the distal < :? : : .
airway (Hold the LMA with the iy 7
. . / - = a3/ - 1
aperture facing the chin). b \' ) -b_ M \s;-._._:: 3
e Press the tip of the mask B —— e
against the hard palate
2. Insertion e Gently advance the LMA applying continuous pressure against the
hard and then soft palate with
the index finger. Pressure must 7
be applied in the direction of the ’f‘\ :_5“ -
head.. o H ‘
e Continue to advance the LMA ( T ‘L L
until you feel the resistance, : . e
and the tip is in the . 7 ~ ,\ :
hypopharanx where it cannot be h;,;-f'-w-. I W —
pushed further. T
3. Securing the o Inflate the mask to the minimum air volume to gain a good seal.
device Introduce 2ml initially and then increase in 0.5ml increments until air
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leak ceases when bagging. The LMA may move slightly outward as
the cuff fills.

e Maximum air introduced should total no more than 5ml.

e Check for chest rise to confirm correct placement. Use a
capnography device if available to confirm CO2 detection, which
helps ensure the LMA is over the trachea and not the oesophagus.

e The infant is manually ventilated via the LMA using the resuscitation
bag during taping.

e Secure the tube with tape, as you would an ETT to prevent
dislodgement

e Once the tube is secured attach the ventilator.

For more information refer to the link Neonatal Resuscitation Program: Use of the Laryngeal Mask Airway - Tom Wade MD

Intubation and Endotracheal Tube Management

Intubation

Infants may be intubated nasally or orally. Nasal tubes can be easier to secure than oral
tubes, reduce tube mobility and reduce the risk of accidental extubation. Intubation route will
be determined by the clinician intubating the patient.

An oral tracheal tube may be used for very low birth weight infants, infants with cranio-facial
abnormalities, in an emergency intubation or where nasal intubation is difficult.

Patient and Carer Safety Considerations

e A rebreathing bag with manometer and appropriately sized face mask must be available
at the bedside of ventilated neonates.

e Suction equipment is checked each shift and must be in working order. Suction
catheters of appropriate size and a stethoscope should also be available at the bedside.

e The resuscitation trolley is placed at the bedside with relevant intubation equipment —
appropriate size ETT, laryngoscope, Pedicap, Magill forceps and introducer, pre-cut
adhesives and lubricant.

e Consider using video laryngoscopy if a difficult airway is anticipated, or if additional
supervision of the intubation is required. There is a C-MAC available in Grace for this
purpose.

e The size of the ETT selected in patient management is directed by medical staff or NP.

Nursing roles in intubation

Pre-intubation drugs i.e. morphine, suxamethonium and atropine are necessary for infants
requiring intubation. These are ordered, drawn up and labelled prior to intubation. A ‘cold’

intubation where intubation drugs are not given may occur in emergency scenarios at the

direction of the Neonatologist.
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1. Prepare all equipment for procedure. Allocate roles and utilise the resuscitation sheet to
document events and drug administration.

2. Empty the infant’s stomach using an intragastric tube to reduce risk of aspiration.

3. Suction the pharynx as necessary to clear airway.

4. Set cardio-respiratory monitor to an ‘audible heart rate’ (QRS tone) as directed by the
team leader or the person preforming the intubation.

5. Position the infant to enable the person performing the intubation to stand behind the
head of the infant. Check the infant’s head is not hyper-extended.

6. The nurses who checked and drew up the medication are responsible for administering
the drug/s and documenting the time and dose in the infant’s medical record.

7. The airway nurse suctions the pharynx and applies cricoid pressure when asked.

8. The laryngoscope is handed to the intubator’'s non-dominate hand, with the ETT handed
to the intubator’'s dominate hand. If required, Magill forceps should be handed to the
intubator’'s dominate hand.

9. Correct placement of the ETT is determined by direct visualisation of the ETT passing
through the vocal cords and confirmed by auscultation of the chest and observation of
chest wall movement for bilateral air entry and improvement in heart rate, colour and
oxygen saturation.

10. A Pedi-cap CO; detector is attached to the end of the ETT, a yellow colour change
indicates exhaled CO; and correct placement of the ETT.

11. The ETT is taped ensuring they adequately secured on the infant’s cheek and nasal
ridge. Each piece of tape should be wide enough to ensure a firm hold on the tube and
face. The tube should be taped to avoid undue pressure on the nostril from the tube.

12. The infant is manually ventilated via the endotracheal tube using the resuscitation bag
during the taping of the tube. Once the tube is taped securely the ventilator is attached.

13. A chest X-ray is taken to confirm the correct position of the tube in the mid-trachea
between the thoracic inlet and carina (usually between T2-T3 vertebrae). The infant’s
head is supported in the midline position, without flexion or extension to provide a
reliable reference for the tube position.

Taping of endotracheal (ETT) tubes

Correct taping of an ETT is essential to ensure tube safety and prevent accidental
dislodgement. Taping of ETT is an accredited skill and must be undertaken by a staff
member that has completed the NICU Skills accreditation package.

Staff should be familiar with the technique for:
e Tapinganoral ETT
e Tapinganasal ETT

For additional instruction on taping an oral and nasal ETT click here.
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Securing ETT using Neobar®

The decision to apply a NEO-FiT or NEO-Bar is made collaboratively with the
consultant on-call and the nursing team leader. It is not commonly used in Grace
but may be useful in patients with different facial anatomy.

Note: Prior to the procedure, select the correct size NeoBar® by measuring from the
middle of the neonate’s nasal septum to the start of the tragus of the ear with the
provided measuring tape strip. The colour that falls over the opening of the tragus,
corresponds to the correct size.

For additional information for sizing and preparation refer to the link below:
M552 RevG _NeoBar_Sell _Sheet.pdf

Instructions for use:
1. Perform hand hygiene and don gloves if needed
2. Cut the brown tape to the appropriate length needed to secure the ETT to the NeoBar

3. Clean the face, the cheeks and upper lip with water and dry it thoroughly. If the
neonate has an ETT secured with adhesive tape and Comfeel, use an adhesive
remover wipe to gently remove the tape and Comfeel from the ETT and neonate’s face.
Make sure to remove the residue from the remover wipe, and thoroughly dry the skin
before applying the NeoBar

4. To ensure proper fit, position NeoBar across centre of mouth, between upper and lower
lips. The NeoBar should not contact the lips

5. The ETT sits underneath the NeoBar platform to reduce the pressure on the palate and
gums. The hydrocolloid pads must be aligned with the ear, and the pads sit just in front
of the ear. The side that has NeoBar written across the curved section of the device
faces towards the neonate’s nose.

6. Before removing plastic liners, hydrocolloid adhesive tabs must be actively warmed,
ensure both adhesive colloids are warmed at the same time.

7. Peel and discard plastic liners and apply hydrocolloid adhesive tabs in front of ear on
the cheek and hold in place for 60 seconds to ensure proper adhesion.

8. Ensure ETT is at the correct position at the lips based on chest x- ray positioning and
tube measurements prior to securing the ETT.

9. Wrap the adhesive tape completely around the NeoBar platform, in one full turn, first.

10. Place the ETT onto the NeoBar platform and continue wrapping the adhesive tape
around the ETT and NeoBar platform until there is no tape left.

11. Place the ETT in a downward position from the face to avoid tension on the ETT and to
minimise risk of condensation travelling down ETT

12. Assess air entry with stethoscope to determine bilateral equal air entry is audible.
13. Dispose of waste appropriately and document procedure in eRIC.

Refer to the video link for application: NeoBar Directions for Use (English)

If the baby is between two NeoBar sizes, try the smaller one first. It is important for the skin
to be as clean and dry as possible. Hydrocolloid adhesive tabs will not adhere properly to
moist skin or hair. DO NOT USE ALCOHOL
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Securing ETT using NEO-fit®

Note: The NEO-Fit comes in one size that can be utilised for ETT size 2.5mm to 4mm
ID Neonatal ET tube.

Instructions for use:

1. Trial fit the NEO-fit™ on patient prior to removing the adhesive liner.
2. Remove the adhesive liners from the bottom of the adhesive pads.
3. Affix the adhesive pads to the patient adjacent to the ET tube

4. Wrap the tube holder strap snugly around the ET tube by pulling from the end of the
strap. Pushing the strap around the tube may not secure the tube adequately. Do not
wrap too tightly as this may interfere with the passage of a suction catheter through the
ET tube.

5. Secure the strap using the hook and loop material of the strap. If needed, secure using
“lollipop” foam adhesive tape, included, or other tape as appropriate.

Cuffed endotracheal tubes

Cuffed ETTs have an advantage for some neonates requiring specific modes of
ventilation'?'3, Cuffed ETTs are selected a half size smaller than an uncuffed ETT predicted
for age to provide minimal cricoid pressure when the tube remains in-situ. Due to the age
and size of patients in Grace, the only acceptable cuffed ETT is a Microcuff® ETT.

Potential advantages of cuffed ETTs include'>'3
e Reduced gas leak during anaesthesia and while receiving iNO Therapy
e Improved ventilation and non-invasive monitoring of ventilation (capnography)
e Preferred option for certain forms of ventilation like HFOV and VG

e Decreased airway trauma and less frequent ET Tube change

Insertion of cuffed ETT

e Microcuffed® ETT’s may be placed in operating theatre or electively in patients in
GCNIC.

e Nursing staff should assess if the cuff is inflated and measure the cuff pressure as soon
as possible after intubation. Cuff pressure should be maintained <20cm H2O.Medical
staff or the NP should determine and document if the cuff is to remain inflated.

e The continued need for inflation of the cuff should be reviewed every shift by the
medical team and is dependent on the respiratory status of the patient.

e The blue connector will be removed so the in-line suction catheter can be attached and
used.
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Day to Day Management of Inflated Cuffed ETT
e Suction oropharynx before any deflation of the cuff.

e Cuff inflation pressure should be maintained at the lowest measurement required to
maintain ventilation and should not exceed 20cm H-O.

e Cuff pressure should be checked using the AG Cuffill manometer every six hours and
documented in eRIC.

AG Cuffill instructions

e Turn on using yellow button right side
o The display will show the number of readings left and then will turn to “00” (pressure)

e If the display shows value other than 00, press the yellow button for 5 sec to calibrate
device

e To measure the pressure, push the plunger all the way in and connect the device to the
airway cuff line, the pressure will display on the screen.

BRI

L

125 O |

e To adjust the pressure, pull back the plunger to 10ml then connect to the airway cuff
line. The pressure will display on the screen and pressure can be adjusted by pushing
the plunger.
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Suctioning an endotracheal tube

The purpose of airway suctioning is to prevent obstruction and facilitate oxygenation and
ventilation. The procedure includes pre-suction assessment, preparation of equipment,
performing the procedure and stabilising and supporting the infant throughout and following
the procedure*15.

Suctioning an artificial airway is NOT a routine practice and requires appropriate clinical
assessment prior to undertaking the procedure.

The need for suction should be based on the following clinical assessment:
e Visible or audible secretions in the chest or endotracheal tube.

e Interpretation of clinical changes: decrease in Sa0O2, bradycardia, altered air entry,
chest wall movement, decrease in tidal volume, coarse or decreased breath sounds,
deterioration in blood gas values.

Performing the suction procedure whilst the infant is in a quiet behavioural state may result in
less peripheral and cerebral circulatory instability.

Endotracheal Suction Assessment Tool

Endo-tracheal suctioning is performed following a thorough clinical assessment by the nurse
who determines the need for suctioning on an individual basis. The Endotracheal Suction
Assessment Tool (ESAT) can be utilised as a clinical assessment guide for determining the
necessity for suction (see Table 1). This particularly applies to short-term ventilated infants
where the need to suction varies considerably.

Table 1. The Endotracheal Suction Assessment Tool for clinical assessment
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Guideline No: 2025-222 v1.2 the Children’s hospital at Westmead
Guideline: Invasive Respiratory Support in Neonates - GCNIC - CHW

Patient and Carer Safety Considerations

e Suctioning is always considered a two-person procedure. Supporting and containing
the infant by a second nurse or parent has been found to reduce the effects of
discomfort and procedural pain caused by suctioning 4.

e Frequency of suctioning should be determined by the infant’s clinical condition and
volume of secretions

¢ Infants who are muscle relaxed do not have the ability to cough and may be more
difficult to assess for the presence of secretions. For these infants more frequent
suctioning may be considered.

Suction technique

A closed suction technique is the preferred method of suctioning infants in GCNIC, open
suction should only be considered if recommended and assisted by a CNS/NUM/NP or a
medical officer.

Open versus closed suction

e Closed suction technique results in an overall better physiological stability (especially in
infants <1000 grams), with less desaturation and bradycardia > '¢-

e The closed suction technique facilitates continuous mechanical ventilation (and PEEP)
and oxygenation during the suctioning event'®. It may prevent lung de-recruitment
associated with the use of open suction technique, particularly in premature infants?*.

e The closed system eliminates the risk of splash injury to the clinician.

e Is not recommended in preterm infants and infants with cyanotic heart
disease’®.

Pre-oxygenation e Consider increasing oxygen by 10% - 20% for 30-60 seconds prior to

suction if the infant is already hypoxemic or has demonstrated
previous hypoxemia with suctioning 161718,

e All suctioning in GCNIC utilises the shallow suctioning technique —
insertion of the catheter only to the tip of the ETT and should never
exceed more than 0.5cm beyond the tip of the ETT, to prevent
mucosal irritation and injury.

Suction Depth 22" e Measure the suction catheter prior to insertion, calculate the
measurement of the ETT from the point of disconnection (including
adaptor) and the entire length of the tube by using a visual marking.
Use the template for in-line suction catheters.

o Withdraw catheter slightly before applying negative suction to ensure
catheter tip is not abutting the mucosa.
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Guideline No: 2025-222 v1.2 the childr€n’s hospital at westmead
Guideline: Invasive Respiratory Support in Neonates - GCNIC - CHW

Suction Catheter size

Suction catheter size will vary according to the internal diameter of the ETT. Catheter size
has the greatest influence on lung volume loss due to airway obstruction by the suction
catheter’. A guide for suction catheters is provided below:

ETT Size Catheter Size
20&25 FG5
3.0&3.5 FG6-7FG
4.0mm FG8

In-line suction
e Ensure infant stability prior to attempting the procedure
e Attach the ventilator circuit to the larger of the two ports (perpendicular to the ETT).
e In-line suction catheters should be changed every 72 hours.
e Utilise two nurses one to perform the suction and the second to support the infant

e Use the template provided below, to confirm the appropriate depth for inserting the
catheter

Place patient MRN sticker

To Determine Suction Depth:

Number on ET tube nearest the endotracheal tube adapter tip =.................. cm
Add 7.0cm to suction at ET tube tip T, cm

Flush with min Iml saline followed by 1ml air respectively
a

Discard the extra connection ports from the pack

If condensate is not obscuring the colour bars on the catheter through the ET tube, the number should still align
e.g. orange bar between 18 and 19 on the catheter should align with 18 and 19 on the ET tube.

e Turn on the suction at the wall and connect the tapered nozzle to the suction tubing
e Undo the locking device located on the in-line catheter

e Advance the catheter to the pre-determined depth in the viewing window of the tubing
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e Stabilise the ETT with one hand and withdraw the catheter with the other hand whilst
applying suction by depressing the button located at the end of the catheter

e If necessary, repeat, providing adequate time for physiological recovery to occur, with
maximum of 2 passes.

e Continue to monitor, assess and support the infant post suction to ensure recovery, and
return of ventilator settings to previous parameters

e Clear the suction tubing with 1ml of sterile normal saline via the in-line injection port
after ensuring that the catheter is fully retracted

e Document the amount, consistency and colour of secretions, and the patient tolerance
in the electronic medical record.

Note: To prevent accidental extubation, assistant gently holds infant’s head in steady
position and holds ETT steady.

e Recommended suction pressure 10-15KpA’S.

e On withdrawal, suction should be continuous
Suction pressure

) e A maximum of 10 seconds is recommended for the insertion and
and duration

removal of the catheter. The duration of negative suction should be no
longer than 5 seconds'® 1617,

e Individualised assessment is recommended with one pass of the
catheter, and ideally not exceeding two passes.

e Sterile normal saline should not be routinely'®instilled during ETT

. suctioning unless directed by a senior medical officer.
Normal saline

instillation e If NaCl 0.9% is medically directed, 0.1— 0.2mL/kg (using a 1mL syringe)
is instilled at body temperature immediately prior to the insertion of the
suction catheter.

ETT suspected or actual blockage

e If the endo-tracheal tube is blocked or is thought to be blocked, call for assistance by
pressing the emergency response button as the infant may require re-intubation.

e Attempt to suction the ETT tube.
e Utilise a Pedi-cap to assess for the presence of COs.

e |f necessary, remove the ETT (preferably after medical or Nurse Practitioner
assessment) and manually ventilate the infant with a resuscitation bag and mask until a
new tube has been inserted.
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Open suction

e Open suction should only be used when absolutely necessary, as it risks de-
recruitment of the alveoli, especially in preterm infants or those on HFOV.

¢ When performing open suction, suction pack must be used to minimise the risk of
infection.

¢ A minimum of two nurses is required, one to perform the suction and another to
support the infant. If attending a sterile in-line suction for collection of an ETT aspirate
for culture, a third nurse may be required to hold and disconnect the ETT.

e Ensure ANTT is maintained to minimise the risk of infection for the infant.

¢ An appropriately sized flat tip catheter should be used, inserted only to the depth of
the ETT to minimise trauma and vagal stimulation.

Naso- and oropharyngeal suction

Nasopharyngeal and oropharyngeal suction can be extremely stressful for the infant and
should not be routinely performed. It is undertaken when secretions are causing
physiological deterioration or distress to the infant.

Naso- and Oropharyngeal suction is considered a two-person procedure in GCNIC.
e Repeated oral suction can result in oral aversion causing pain-related responses to oral
stimuli or dysphagia.

e Catheters used for pharyngeal suction have a blind end and side hole, which may
minimise damage to the soft tissues in the nasal/oral cavity.

e An 8FG catheter is recommended to remove the secretions adequately.

e For thick tenacious oral secretions, a short 12FG catheter can be utilised to remove
secretions from the mouth and shallow suction at the back of pharynx.

e The duration of oral suction should not exceed 10-20 seconds.

Document the amount, consistency and colour of secretions, the number of catheter passes
and patient tolerance in the electronic medical record
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Management of the Ventilated Patient

Ventilated infants require a nurse to always be in immediate attendance. All procedures,
including suctioning, repositioning and weighing, require two nurses, one of whom is
experienced in caring for a ventilated infant.

¢ Ventilator circuit and breathing check to be attended by an experienced
staff member prior to connecting a patient

e Circuits are to be changed every 14 days.

e For patient safety, consider Circuit change for ventilated patients during
working hours when adequately trained staff are available, and should be
attended with 2-3 nurses:

o 1 nurse to manually bag patient

Ventilator o 1 nurse to change circuit
considerations o CNS/NUM/CNE to supervise circuit change
¢ Ensure the flow sensor is in an upright position to prevent accumulation
of water.
o If there is excessive rainout in the circuit notify inhalation therapy or
biomedical engineering as there is an issue with the circuit/humidifier.
¢ Humidifier temperature should be set at 37°C
o Water bag should be monitored and changed as required.
e Alarm limits should be checked at the commencement of each shift, and
with changes in ventilation settings.
MV alarms
o Lower limit: lower TV limit (ml/kg) x patient weight (kg) x set respiratory
rate
Ventilator alarm e Upper limit: upper TV limit (ml/kg) x patient weight (kg) x upper
limits acceptable respiratory rate

Respiratory rate
e Set at upper acceptable respiratory rate
Trigger

o Set at 0.6 for term infants or 0.3 — 0.4 for preterm infants depending on
the GA and weight

e ETT measurement should be checked at handover and after
repositioning the infant, and confirmed on most recent chest x-ray

o ETT and ventilator tubing should be positioned in a downward direction

ETT considerations from the nose to avoid nostril pressure

o Security of ETT taping should be assessed regularly, with re-strapping of
the tube attended as required by an accredited staff member

In-line suction ¢ In-line suction tubing should be changed every 72 hours
considerations e Tubing should be labelled with the day of the next change
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Assessment of ventilated infants
At the commencement and during each shift, the adequacy of ventilation should be assessed
by:
o Symmetrical and synchronous chest movement
o Equal air entry on chest auscultation
o Heartrate
o Skin perfusion and colour
o COztrends
o Oxygen saturation (SpO,)
o Recent arterial blood gas (ABG) measurement
o Reviewing chest x-ray

e Observations are recorded hourly, monitored and assessed continuously.

e Variations in vital signs are documented in the EMR and medical staff/NP informed.

e Blood gases are undertaken as ordered by the medical officer/NP; or as indicated by
the clinical status of the infant.

Nursing considerations

e Some form of analgesia and/or sedation is prescribed to facilitate comfort for most
ventilated infants. A pain score assessment is attended every four hours and
documented in eRIC.

e The infant is positioned according to their clinical needs'® and based on their NSRAS
score. They should be nursed on a memory foam or air mattress.

e Ventilated infants should not be bathed in a tub unless they are clinically stable and it
has been discussed with the NUM/IC and Neonatologist.

e Staff should facilitate skin-to-skin cuddles of ventilated infants, ensuring that the ETT is
secure and the infant will tolerate transfer.

e Settings should not be changed without a documented medical/NP order.
o Caveat: Changes to ventilator settings may be required to compensate for
infant instability. At these times, a ventilation order is not required. Medical

staff are to be informed that changes were made, and if the settings cannot be
reduced, a new order is to be prescribed in the electronic medical record.

e Ensure wheel brakes are on for all beds and standalone ventilators, at all times.
Precautions for muscle relaxed infants
e Muscle relaxed infants require continuous monitoring, with a nurse in attendance at the
bedside, at all times.

e Weighing muscle relaxed infants is at the request of the neonatologist and should be
attended with caution.

e Ensure adequate use of analgesics and sedation.
e Aliquid film gel is instilled to both eyes regularly to prevent corneal abrasions.
e Consider bladder catheterisation if the infant hasn’t passed urine for 6 - 8hrs.
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Troubleshooting an intubated patient

Component Recommendations

Large tidal volumes |® During periods of crying, breathing hard or gasping, infants may
generate large tidal volumes.

o Consider if the patient is receiving excess ventilator support, i.e.
reduce PIP.

e VG permits infants to take large breaths however the inflation stops,

and the expiration valve opens if inspired VT exceeds 130% of set
TV.

e Consider if patient is receiving insufficient ventilator support, i.e.
increase PIP.

Low tidal volumes o Consider ETT leak, splinting, worsening lung mechanics, air leak or
ETT blockage

e InVG, low TV alarm occurs if the expired TV is <90% of the set TV.

o When patient is crying, breathing hard, tachypnoeic or gasping,
infants may generate a high minute volume.

High minute volume |e Consider if the patient is receiving excess ventilator support, i.e.
reduce PIP.

¢ Review pain management and sedation to ensure patient comfort.

o Consider if patient is receiving insufficient ventilator support, i.e.

) increase PIP.
Low minute volume _ o _ ] ]
o Consider ETT leak, splinting, worsening lung mechanics, air leak or

ETT blockage

If there is evidence of over ventilation, consider:
e PIP too high

e Set TV too high in VG

e Set rate too high

Over ventilation _ _ _
e Trigger set appropriately (0.6 for term infants, 0.3 for preterm

infants)
o Water in the tubing triggering excessive breaths
e Possible air leak

If the infant has increased work of breathing, consider:
e ETT tube obstruction

e Suction required

e Inadequate PIP or PEEP

¢ Inadequate VT in VG due to inadequate Pmax (too low to deliver
desired PIP)

¢ Infant requires higher VT in VG due to lung mechanics

Under ventilation

e Possible air leak

Date of Publishing: 19 January 2026 3:11 PM Date of Printing: 19 January 2026 Page 25 of 38 _\"“",
K:\CHW P&P\ePolicy\2026\Invasive Respiratory Support in Neonates - GCNIC - CHW v1.2 Jan26.docx N
This Guideline may be varied, withdrawn or replaced at any time. GOVERNMENT



Guideline No: 2025-222 v1.2

the ChﬂdYen’S hOSpital at Westmead

Guideline: Invasive Respiratory Support in Neonates - GCNIC - CHW

Ventilation Modes

Mechanical ventilation is required to manage neonates with severe respiratory failure or post-
surgical procedures. A range of mechanical ventilation modes used in GCNIC, patient-
triggered ventilation is favoured over machine-triggered forms of invasive ventilation for
improving gas exchange and patient-ventilator interaction. The choice of ventilation mode is
dependent on several factors including:

e Reason for ventilation

e Underlying pathophysiology

e Clinical condition
o Gestational age

¢ Clinician preference

Summary of conventional ventilation modes

Ventilation Mode

Characteristics

Synchronised intermittent
positive pressure
ventilation (SIPPV) or
assist control (PC-AC)

Every breath the infant takes is assisted. The rate is set as a
minimum rate. In this mode the clinician determines the size
of breath (PIP, I:E and PEEP) the infant takes and they
determine the rate.

This is the most common ventilation mode used in Grace

Synchronised intermittent
mandatory ventilation (PC-
SIMV)

The set rate is delivered in a time cycled manner. The
ventilator times breaths to coincide with the infant’s
inspiratory attempts. Only the set number of ventilator
breaths are supported. If the infant does not initiate a breath
an IMV breath is delivered.

This mode may be used as the infant works towards
extubation.

Volume guarantee

An additional setting to PC-AC or PC-SIMV. This setting
targets a tidal volume (VT), usually 4-6ml/kg, with variable
PIP delivered to achieve this target. Pmax determines the
maximum PIP that can be delivered. If the VT cannot be
reached at Pmax, then Pmax may be insufficient, or infant
may not be tolerant of VG.

Consider turning off VG if leak is >40% or is impacting
ventilation.
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High Frequency Oscillatory Ventilation

High frequency oscillatory ventilation (HFOV) uses a constant distending pressure (MAP =
mean airway pressure) with pressure variations oscillating around the MAP at very high rates
(up to 900 cycles per minute).

Indications
In Grace, HFOV is primarily used as an escalation therapy for??-25:
1. Failure of conventional ventilation in the term infant (PPHN, MAS)
2. Air leak syndromes (pneumothorax, pulmonary interstitial emphysema)

3. Severe respiratory failure in term/preterm infant unresponsive to conventional
ventilation or to reduce barotrauma when the apparent required conventional ventilator
settings are deemed detrimentally high

4. Congenital diaphragmatic hernia where conventional ventilation has proven inadequate

Haemodynamic Effects®’

Caution is required when HFOV is used as high airway pressure may result in impaired
cardiac output and hypotension requiring inotropic support or volume expansion. If there is
no improvement with HFOV, consider reverting to conventional ventilation.
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Practical Management

HFOV can be delivered by three ventilators: the Drager VN500, Drager VN800, and
Sensormedics 3100A.

\ The Neonatologist on call should personally supervise the initiation of HFOV \

e Infant should be intubated with minimal/no leak around ETT, use of
Microcuff® ETT is recommended

¢ Infant should have a naso-/orogastric tube insitu

e Continuous IAL monitoring for MABP and ABG sampling

Preparation e TcCO;setup

e Continuous SpO2 monitoring, pre- and post-ductal if PPHN is present
e Hypotension actively treated

e Muscle relaxant is indicated when respiratory effort is interfering with
ventilation

e Sedation/Analgesia is provided, indicated by the pain score

e Bias flow: 20L/min (Sensormedics only)

e Ti:33%

e HZ: see specific conditions

e Paw: Start MAP at 1-3 cm H>O above MAP on conventional ventilator

e Increase pressure by 1 cm H>O every 10 minutes to achieve
oxygenation (recruitment strategy)

Commencement e Once FiO; is stabilising/improving, decrease pressure until de-

settings recruitment occurs. This allows for identification of the minimum
effective pressure required to maintain adequate lung inflation and
optimise ventilation.

e Maximum MAP that has been used is 25 cm H>O

e Paw limit: Set 2 cm above and below Paw (Sensormedics only)

e Power/Amplitude: Start at twice the mean airway pressure and
adjust until you have got good chest wobble

After Commencement
e Observe the TcCO2 and measure blood gas 30 mins after starting on HFOV
e A higher amplitude will lower the CO,

e Perform chest x-ray after 30 minutes to ensure well expanded chest at 8 -10 posterior
ribs, no air leak and no heart compression, which can indicate compromised venous
return.

e Over-inflation is present if >10 ribs are visible and bulging of the lungs at the intercostal
spaces. Under-inflation is present if there is a high diaphragm.

e Recheck ABG 30 mins after each adjustment
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Oxygenation and ventilation are managed independently:

Poor Oxygenation

Over Oxygenation

Under Ventilation

Over Ventilation

Increase FiO;

Decrease FiO,

Increase amplitude

Decrease amplitude

Increase MAP*
(1-2cm H20)

Decrease MAP
(1-2cm H0)

Under guidance of the consultant Hz may
be adjusted.

Managing specific conditions with HFOV

Condition

Management strategies

Congenital Diaphragmatic
Hernia

HFQV is introduced at a lower MAP due to the infant
ventilating only one lung.

Do not exceed a MAP of 15 cm H»O.

Pulmonary Hypoplasia

These babies frequently fail to have a sustained response,
likely secondary to pulmonary hypertension and inadequate
lung tissue to support gas exchange.

Set MAP 2 cm H,O above MAP when on conventional
ventilation.

Frequency 10 -12 Hz. Amplitude to control CO»

Meconium Aspiration
Syndrome (MAS)

Set MAP to the equal MAP when on conventional ventilation.
Set Frequency at 6 — 10 HZ, dependent on CO..
Use Amplitude to control CO;

Air Leak

Set MAP 1 cm H,O above MAP when on conventional
ventilation.

Set Frequency 12 — 15 Hz dependent on CO..
Use Amplitude to control CO..

Term/Preterm Infant with
RDS

Set MAP 2 cm H,O above MAP when on conventional
ventilation.

Set Frequency 10 — 12 Hz.

Use Amplitude to control CO..

Weaning HFOV

e Decrease MAP by 1 cm H20 at a rate determined by fellow/consultant/NP

e At MAP 8 -10 cm H20, FiO; < 0.4 consider changing to conventional ventilation
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Nursing Care

Staff ratio e 1:1 for infants receiving HFOV

Hourly assessment of:
e Chest symmetry including the range of chest wobble from umbilicus to

Patient Assessment clavicle
e Infants neurological, behavioural and pain states.

e Check ETT landmarks

e Amplitude, Hz, FiO2 and MAP setting orders are documented in the EMR

Documentation
each houir.

e Ear shields/earmuffs are recommended.

e The infant is at greater risk for pressure areas. Memory foam / air

Developmentally mattress must always be used.

Supportive . . - : :
Care/Patient e When repositioning the infant, a minimum of three people is required.
Management e Weighing infants whilst on HFOV should only be undertaken following

instruction from the neonatologist and should occur with a medical
officer/NP present.

e The position of the bed may need to be altered when using the
Sensormedics ventilator.

e Position the baby with their head towards the centre of the room versus

traditional head to wall position
Ventilator/bed

position e Accommodate space around equipment for easy access of staff in case of

emergency.

e A conventional ventilator is required at the bedside of the infant receiving
HFQV via the Sensormedics ventilator.

e The brakes on the ventilator/open care system must always be on.

e The filter in the circuit for the Sensormedics ventilator is changed every 48
hours.

Ventilator Circuit e The ventilator circuit is changed every 14 days unless otherwise

indicated.
change
e This procedure should be undertaken during a period of relative stability
for the neonate and requires a minimum of 2 nurses. The medical or NP
team should be notified of the procedure and may need to assist.
e In-line suctioning must be used.
¢ Indicated for diminished chest wall movement (wiggle), elevated CO; and
/or worsening oxygenation
Suctioning e Avoid suctioning in the first 24 hours of HFOV, unless clinically indicated.
e For suction on the Sensormedics ventilator press the STOP button briefly
while quickly inserting and withdrawing suction catheter (PEEP is
maintained in the circuit)
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Disconnection

Disconnection of the ventilator tubing is discouraged as it can cause alveolar collapse and
loss of lung volume?627, Recruitment of the lung prior to disconnection may take some time to
achieve and require a transient increase in ventilator settings. Use of bag and mask
ventilation should be limited to mechanical, electrical failure or severe deterioration of the
infant.

Re-taping ETT

e The inflexible nature of the Sensormedics HFOV tubing can make re-taping the ETT
difficult.

¢ Inthe event a re-tape is required, leave the patient on HFOV.
e Ensure adequate sedation and positioning of the head for easy access to both sides.

e Minimum of two nursing staff are required for re-taping of ETT (one must be
accredited).

e The Medical officer or NP should be notified of the procedure.

e Re-recruitment may be needed post suctioning

Troubleshooting during HFOV

e Check ETT patency

e Check for chest movement

e Check for waterin ETT

Low PaO2 e Check for Air leak

e Suboptimal lung volume recruitment
e Over inflated lung

e Displaced tube

e Check ETT patency
e Check for Air leak

e |nsufficient alveolar ventilation

High PaCO2 .
e Chest wiggle
e Increase Amplitude; make sure the chest wall is moving
e Reduce oscillator frequency
e Over distended with venous return obstruction
Hypotension/Acidosis e Reduce MAP
e Check for pneumothorax
e Consider the need for volume expansion and inotropes
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Nitric Oxide

Nitric oxide (NO) is an endogenous signalling molecule which when inhaled (iNO) causes
potent and selective pulmonary vasodilation. This assists with improvement of oxygenation
for infants with PPHN or secondary respiratory failure due to developmental lung diseases
such as congenital diaphragmatic hernia (CDH) and bronchopulmonary dysplasia (BPD)?>.

Emerging evidence indicates that iNO is associated with reduced mortality or BPD in
premature infants, however there is insufficient data on long-term respiratory and
developmental outcomes?®. In addition, care should be taken when initiating iNO in infants
with severe IVH or hypoxic ischemic encephalopathy or in infants with coagulopathy.

For information on how to set up the Nitric Delivery System click here.

\ The Neonatologist on call should personally supervise the initiation of iNO \

Starting dose All neonates: Start with 10-20 parts per million (ppm).

After iNO use of 30-60 minutes medical staff to assess for response:

Partial response:

Positive response: e Increase in PaO of 15-

Assessment of e Increase in Pa0O, of 2 20 mmHg.
response
20mmHg. e OrIncrease in SpO, by
e Orincrease in SpO2 by 10%. 5-10%.
e Orable to drop FiO, by 0.2. e Or able to drop FiO- by at
least 0.1-0.2.

If does not meet partial or positive response criteria, discuss with

No response .
neonatologist.
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Management of ongoing iNO

Monitoring Met Hb
Met Hb levels available via blood gas results. If,
e Met Hb less than 2.5% = safe.
e MetHb 5-10% = decrease iNO by 50%.
e MetHb more than 10% = cease iNO. Weaning

iNO No Discuss with neonatologist
commenced > Optimise ventilation and
haemodynamic strategies

Consider fluid bolus +/- inotrope
support

i Yes

Monitor for 60 minutes. No ‘..

Commence weaning oxygen to = - )
S ———»
maintain Pa02 60-80mmHg Sa0, No improvement with worsening

90-97% oxygenation
Consult with neonatologist
i Yes Cardiac Echo
Consider commencing Sildenafil infusion

Wean iNO 2-4PPM every 4 hours

until INO 5PPM then wean by v
1PPM Q4 hourly until off No improvement consult with PICU
: N consider ECM O initiation
[ 2 4
successful wean stable Weaning failure stable
Pa02 and Sa02, Fi02 S5a02 decreases and FiO2
does not increase increases to maintain

Pa02 >60mmHg

Weaning

If FiO; is less than 0.6 weaning of INO can commence. A neonatologist may choose to wean
even if FiO is more than 0.6 if stability in FiO2 is achieved.

In most circumstances iNO will be weaned first and then MAP. Discuss MAP weaning
strategy with neonatologist/NP.

Weaning Failure
iNO weaning failure is defined as:
e |Increase in FiO2 by more than 0.2.
e Ordecrease in SpO, by more than 5%.
e Or pre/post ductal SpO. gradient of more than 10%.

If weaning failure occurs return iNO to previous dose, then wait 4 hours before reattempting
to wean.
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Weaning Ventilation and Extubation

Limiting the duration of mechanical ventilation in neonates is crucial due to the increased
mortality and morbidity associated with this life saving treatment. The implementation of a
structured weaning protocol in GCNC led to a 30% reduction in total ventilation time.

Not all neonates will be eligible to use the weaning protocol. Please refer to the inclusion
and exclusion criteria prior to use.

Prior to commencing weaning of a ventilated neonate, a multidisciplinary assessment is
performed by the primary nursing and medical staff caring for the neonate.

Weaning Protocol Optimisation of ventilation strategies

To support the ventilation weaning process for neonates the following strategies are
recommended:

e Aim for a target tidal volume of 4-6ml/kg
e Normalise acid base balance
e Ensure adequate pain relief to achieve a PAS <5

e Correlate ETCO; with pCO; on arterial blood gas

Inclusion Criteria for the Weaning Protocol

e Acid base balance normal

e TV >4ml/kg

e Spontaneous breathing (above set rate)
e FiO,<0.40

e PAS<5

e >32 weeks gestation
e No surgery planned within the next 48 hours
e No primary respiratory disease

If all inclusion criteria are met, commence weaning protocol (see below). If not, review the
optimisation of ventilation strategies and discuss with the neonatologist.

For infants that do not meet the weaning protocol criteria, a specific weaning plan is to be
developed by the neonatologist for the individual baby based upon their clinical condition,
underlying pathophysiology and response to alterations in ventilation.

Date of Publishing: 19 January 2026 3:11 PM Date of Printing: 19 January 2026 Page 34 of 38 _\"“",
K:\CHW P&P\ePolicy\2026\Invasive Respiratory Support in Neonates - GCNIC - CHW v1.2 Jan26.docx N
This Guideline may be varied, withdrawn or replaced at any time. GOVERNMENT



P : g . 5 .
Guideline No: 2025-222 v1.2 the childr€n’s hospital at westmead
Guideline: Invasive Respiratory Support in Neonates - GCNIC - CHW

Pre-weaning checklist:
- Correlate non-invasive COZ monitering to guide weaning
- Set wventilator minute volume alarms

On this protocol ABGs are only indicated in the presence
of clinical deterioration, for review of electrolyte and
Neonatologist

Clinical
deterioration-
go back one step & initiate
dlinical review

Clinical Considerations prior to extubation
e Stop enteral feeds and empty stomach contents via gastric tube
o Review respiratory effort and level of sedation
e Consult with NUM/NP/medical team regarding suitability for extubation
o Ensure neonatologist on call is aware of the plan for extubation

o Notify parents of the plan

Elective (planned) Extubation

Elective (planned) ETT extubation can be undertaken by accredited nursing and medical
staff in GCNC. Elective extubation should be undertaken at time when assistance including
patient re-intubation if required is available.

For additional information on elective extubation click here.
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Post Extubation Assessment

e Closely observe for any signs of tachypnoea, increased work of breathing, colour
changes, decreasing oxygen saturations requiring an increase in supplemental oxygen
or CPAP pressure or stridor which may indicate upper airway obstruction.

e Post extubation blood gases are completed at the discretion of medical staff or NP team
based on the patient’s clinical condition.

e Post extubation enteral feeds can be commenced after 2 to 4 hours following
consultation with medical staff or NP.

e Document the time of extubation, indicating if the extubation was to room air, oxygen,
CPAP +/- oxygen and how it was tolerated in the patient’s electronic medical record.

e Cardio-respiratory monitoring, oxygen saturation and the infant’s work of breathing
should be monitored continuously following extubation.

Complications and causes of failed extubation include

e Apnoea e Bradycardia

e Hypoxia o Atelectasis

e Respiratory acidosis o Upper airway obstruction
e Laryngeal oedema e Subglottic stenosis

e Respiratory distress ¢ Haemodynamic instability

e Neurological compromise

Safety Considerations

e Refer to the Safety Data Sheet for Air Liquide VasoKINOX (450ppm Nitric Oxide in
Nitrogen) for information relating to: first aid measures, accidental release measures
and handling and storage information
Safety Data Sheets | Air Liquide Healthcare Australia

e The Occupational Safety and Health Administration (OSHA) permissible exposure limit
is 25 ppm over an 8-hour period. This is the maximum concentration of nitric oxide that
staff administering nitric oxide may be exposed to.

NITRIC OXIDE | Occupational Safety and Health Administration

e The usual maximum dose utilised in GCNC is 20 ppm and below the recommended
maximum exposure limit.

e Please also refer to the local Safe Work Practice for the Use of Nitric Oxide SoKinox.
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