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INHALED NITRIC OXIDE IN CICU - SCH 
PRACTICE GUIDELINE © 

DOCUMENT SUMMARY/KEY POINTS 

• Exogenous inhaled nitric oxide (iNO) can be utilised as a selective pulmonary
vasodilator. It is used to treat pulmonary hypertension The advantages are that it is
selective to the pulmonary vasculature and it has a short half-life.

• Inhaled NO can be delivered via invasive ventilation (conventional and high frequency
oscillatory ventilation) as well as non-invasive ventilation and high flow oxygen therapy

• It is indicated for proven or suspected pulmonary hypertension and refractory hypoxic
respiratory failure

• O2, NO and NO2 concentrations need to be continuously monitored and documented
hourly. Notify MO if NO2 >0.5ppm and reduce dose.

• Methaemoglobin (MetHb) levels must be monitored via blood gas results. If MetHb
>2.5% report to MO immediately.

• Due to risk of rebound pulmonary hypertension, inhaled nitric oxide should be weaned
slowly and as guided by the Consultant or fellow

• The SoKINOXTM device is used to administer iNO in CICU

• Refer to the CICU Inhaled Nitric Oxide Set Up Guide (in Staff tab) for set up instructions
and troubleshooting.

• Ensure a spare iNO device is set up and ready to use at all times
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CHANGE SUMMARY 

• New document 

 
 
 

READ ACKNOWLEDGEMENT 

• All CICU clinicians providing care to patients receiving iNO are required to read this 
guideline 
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Background 

Nitric oxide (NO) is a pulmonary vasodilator. It is produced endogenously and regulates 
vascular tone and blood flow by activating soluble guanylate cyclase (sGC) in the vascular 
smooth muscle 

Exogenous inhaled nitric oxide (iNO) can be utilised as a selective pulmonary vasodilator. It 
is used to treat pulmonary hypertension The advantages are that it is selective to the 
pulmonary vasculature and it has a short half-life. 

Inhaled NO can be delivered via invasive ventilation (conventional and high frequency 
oscillatory ventilation) as well as non-invasive ventilation and high flow oxygen therapy  

In the Children’s Intensive Care Unit, the delivery of nitric oxide is via the SoKINOX™ iNO 
system  

Indications for use in CICU 

• Proven or suspected pulmonary hypertension including: 

o Persistent Pulmonary hypertension of the newborn (PPHN 

o Pulmonary hypertension in Congenital diaphragmatic hernia 

o Idiopathic pulmonary hypertension 

o Pulmonary hypertension associated with cardiac lesions 

• Refractory hypoxic respiratory failure 

Note: Acute lung injury occurs in approximately 9% of mechanically ventilated children with 
80% progressing to paediatric acute respiratory distress syndrome (PARDS). Randomised 
control trials of iNO in paediatric and adult ARDS have demonstrated acute improvements in 
gas exchange, but no improvement in survival. However, iNO continues to be used in about 
20% of children with severe hypoxic respiratory failure (HRF).  

iNO maybe used at consultant discretion in HRF.  
Pulmonary haemorrhage is a relative contraindication for use 

Initiation 

Inhaled NO is a prescription only medicine and needs to be prescribed in eRIC. 
Please refer to the iNO eRIC quick reference guide for prescribing information. 
Commencement of therapy at 10-20ppm (parts per million) is recommended. This will be 
guided by the consultant. 

Evidence of treatment response will be observed through: 

• Decreasing O2 requirements 

• Improved SaO2 and haemodynamics 

• Improved gradient in pre/post-ductal SaO2 

• Increased PaO2 
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Nitric responsiveness: There is no universal agreed upon definition for this as the dose 
response curve for NO is not always concordant. Different studies have used different 
definitions and for different conditions. 

Wang et al. (2011) defined response to iNO in neonates with severe neonatal respiratory 
distress as increase in PaO2 >20mmHg within an hour ( responder), increase in PaO2 10-20 
mmHg as partial responder and <10mmHg as non responder 

Berger et al. (2020) “defined” responsiveness to iNO in children with severe pARDS as 
patients who sustained or achieved adequate oxygenation defined as either a SpO2 greater 
than 88% or a PaO2 greater than 60 mmHg within 24 hours of iNO initiation. A clinician 
response to decreasing FiO2 to <60% when the target was achieved resulted in more 
ventilator free days. 

The Euro consortium (2016) definition for iNO responsiveness in CDH is as follows: 

‘a decline of 10–20% in the pre-post ductal saturation difference, or an increase of 10–20% 
of PaO2, or improvement in hemodynamic parameters meaning a 10% increase in mean 
blood pressure, or a decrease in lactate levels’. (Note that this definition acknowledges both 
a pulmonary and a cardiovascular component to response) 

Toxicity and Monitoring 

• An important safety consideration during the use of iNO is the avoidance of toxicity 
associated with the conversion of NO to Nitric dioxide (NO2).  

This occurs when NO reacts with oxygen (O2) particularly in high O2 concentrations 
within the ventilator circuit and airways, and can lead to pulmonary injury 

• Continuously monitor O2, NO and NO2 levels and document hourly.  Set appropriate 
alarm limits.  

• Report to MO if NO2 >0.5 ppm and reduce the nitric oxide dose. 

• Methaemoglobin levels (MetHb) needs to be monitored during treatment with iNO to 
avoid tissue hypoxaemia. 

• MetHb levels are available on blood gas results. If MetHb >2.5% report to MO 
immediately and repeat sample obtained to confirm result.  

• If MetHb >2.5%, nitric oxide will need to reduced and if >5% consider ceasing. 
Treatment for elevated MetHb is methylene blue 1-2mg/kg. 

Weaning 

Weaning must be guided by the CICU Consultant or Fellow 

An optimal weaning protocol is difficult to establish due to the heterogenous nature of the 
indications for the use of iNO. Multiple factors need to be taken into clinical consideration, 
such as the use of adjunctive therapies (prostacyclin, sildenafil, milrinone etc), a clinical 
imperative to wean ventilatory pressures over FiO2, or responding to the underlying clinical 
condition. A reasonable approach to nitric weaning could then be described as following: 

• wean FiO2 to 60% or less targeting saturations >92% 
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• wean iNO by 5 ppm every 4 hours until 5 ppm 

• wean iNO by 1 ppm every 4 hours till off 

Monitor oxygen saturations and haemodynamic stability during this process.  

Due to the theoretical potential of endogenous NO down regulation and the risk of rebound 
pulmonary hypertension, inhaled NO should be weaned slowly. 

Discuss with intensivist if sildenafil needs to be commenced prior to weaning.  
Note: sildenafil, if administered enterally, can take up to 1 hour to reach maximum effect. 

Any increases in iNO delivery around patient care/procedures should be avoided if feasible. 
If the concentration has been increased every attempt must be made to decrease the level to 
baseline levels at the earliest. 

See Appendix A for example of a weaning iNO flowsheet for PPHN 

Nursing Considerations 

• Check and ensure there is a spare device set up and ready to be used, including that 
pre-use checks have been undertaken. A pre-use check needs to be undertaken every 
12 hours when not attached to a patient. 

• Ensure a second full cylinder is kept on device. 

• A nitric oxide cylinder key is kept in the TL cupboard if any difficulty opening a cylinder. 

• Use the disposable Maquet® Nitric set with SoKINOX™. 

• Ensure that the pre-use checks are completed prior to attaching to the patient circuit, 
this includes a low range calibration.  

• The SoKINOX™ device will perform its own calibration each day. 

• If any leak is audible- check all connections. If there is a leak from the regulator to the 
hose- the hose can be replaced from another SoKinox™ device. 

• Empty water trap as needed (this can be done whilst iNO is in use) 

• Check pO2 and methaemoglobin (MetHb) (<2.5%) with every blood gas. 

• Ensure nitric oxide has been prescribed by a medical officer and document all inhaled 
nitric oxide observations in eRIC. 

• The primary delivery and back up (bagging) system are separate and work 
independently of one another. (Note: an alert will show on the screen when the back up 
system is used but does not need to be actioned). 

• If using a Laerdal resuscitator bag - squeeze the bag a few times before connecting to 
the patient in case there has been any build-up of nitric dioxide in the bag. 

• Refer to the CICU Inhaled Nitric Oxide Set Up Guide (in Staff tab) for the set up 
instructions and troubleshooting. 

• 24/7 support is provided by SoKINOX™ (call 1800 642 148) 

 

https://webapps.schn.health.nsw.gov.au/epolicy/policy/6807/attachments/13842/download
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Safety Considerations 

• 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 

 
• 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 

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

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

Flow Diagram: Example of weaning iNO for an infant with PPHN 
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