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ASHFORD & ST PETER’S HOSPITALS NHS TRUST 
Paediatric Directorate 

 
Management of Persistent Pulmonary Hypertension in the Newborn (PPHN) 

 
Introduction 
PPHN is defined as a failure of the normal fall in pulmonary vascular resistance following birth, 
resulting in right to left pulmonary shunting across the fetal circulation channels (i.e. PDA and 
PFO) with subsequent hypoxia. 
 
PPHN can be subcategorised into primary or secondary aetiologies. 
 
PPHN is usually secondary to an identifiable insult however it can be primary or idiopathic.  
 
Common causes: 

- Meconium Aspiration Syndrome (MAS) 
- Sepsis 
- Congenital Pneumonia 
- Severe Hyaline membrane disease 
- Congenital Diaphragmatic Hernia (CDH) 
- Pulmonary Hypoplasia e.g.: from CDH or renal abnormalities/oligohydramnios 
- Birth asphyxia 
- Maternal Diabetes Mellitus 

 
When to suspect PPHN 

- Respiratory distress with cyanosis and hypoxaemia which is refractory to oxygen 
therapy, in the absence of congenital heart disease. 

- Radiography may reveal features associated with secondary PPHN (such as a CDH or 
pneumonia), but clear lung fields or minor disease in the presence of severe 
hypoxaemia is highly suggestive of PPHN. 

- Pre & Post-ductal oxygen saturations: Post ductal maybe 5% lower than pre-ductal, 
consistent with Right to Left shunting (NB: PPHN not excluded if ≤5% difference). 

- Anticipate PPHN in the presence of any of the secondary causes, e.g.: MAS 
 
 
Management principles 
      -     Keep a low Index of suspicion for PPHN 

- Early aggressive management to prevent spiralling deterioration  
- Mainstay of treatment is: support ventilation, reduce pulmonary pressures, optimise 

systemic BP thereby reducing Right to Left shunting thus improving V/Q mismatch 
 
 
Respiratory 

- Babies often require intubation & ventilation, particularly when oxygen requirements ≥ 
70%. 

- Optimise ETT position and size. Suction only if needed so as to allow minimal handling. 
- Oxygen. Potent pulmonary vasodilator. Aim for sats ≥95% in term babies. 
- Conventional ventilation depending on the presence/absence of underlying lung 

pathology. CMV used if paralysed. 
- Aim for normocapnia (4.5-6.5 kPa). Avoid hypocapnia.  
- Give surfactant in those with RDS and consider in meconium aspiration 
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- START NITRIC OXIDE (NO) EARLY – criteria to commence NO include:  

o Difference in pre & post-ductal sats ≥ 5%;  
o Oxygen index (OI) >15;  
o Evidence of significant Tricuspid regurgitation on Echocardiography. 

- Start NO at 20 ppm.  
- NO can be adjusted in the range between 5-20ppm. 
 
- SILDENAFIL: Start early once a positive response to Nitric Oxide is demonstrated. Give 

5mg* po/ng. Then give 6 hourly. Subsequent dosage will depend on clinical status i.e.: 
whether worsening or improving.  

 
*A 25mg tablet can be crushed and dispersed in water and the appropriate dose taken .This should be 
used immediately and any remaining solution discarded as there is no information regarding stability 
after time. 

 
Circulation: 

- UAC/UVC placement 
- Invasive blood pressure monitoring 

 
LOW THRESHOLD FOR STARTING PROSTIN TO KEEP DUCT OPEN.  There may be 
undiagnosed congenital heart disease and prostin is unlikely to make this worse and may be 
helpful. Even babies who have undergone echocardiography should be considered for prostin 
infusion. 
 
Increase systemic resistance using: 

- Volume if hypovolaemia suspected 
- Inotropes (via central line) to maintain ventricular function and pulmonary blood flow. 

Aim for MBP ≥60 mmHg in term babies. Use dopamine as 1st line starting at 
10mcg/kg/min, increasing by 5mcg/kg/min increments to 20mcg to maintain MBP  

- Once dopamine reaches 20mcg/kg/min, add in dobutamine.  
- Noradrenaline is a 3rd line choice and adrenaline may also be needed.  
- Hydrocortisone may also be used. Discuss with attending/on call Consultant. 

 
Metabolic: 

- Aim to keep pH ≥ 7.45  
- If necessary alkalinise with NaHCO3 (discuss with consultant) 
- Correct hypoglycaemia 
- Correct hypocalcemia  
- Maintain normothermia (unless being cooled for HIE). 

 
Infection: 

- Commence antibiotics (1st line Co-amoxiclav 30mg/kg BD) 
 
Neurological:  

- Ensure adequate sedation +/- muscle relaxant/paralysis 
- Minimise handling 
 

 
 
Ongoing Management 

- Monitor end-tidal or trans-cutaneous CO2 
- Until stable, calculate OI hourly using:            Mean airway pressure x %Oxygen 

                                                                        ----------------------------------------- 
                                                                           Postductal PaO2 (kPa) x 7.5 
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- Hourly blood gases until stable 
- Monitor Methaemoglobin 12 hourly while on NO (< 2.5% normal; reduce NO if ≥4%; 

give Methylene blue if >7%) 
- Echocardiography: to rule out Congenital Heart Disease, to assess pulmonary artery 

pressures & assess right to left shunt 
- Cranial USS: to look for IVH (ECMO may be contraindicated if IVH ≥Grade II) 
- Consider MgSO4 (pulmonary vasodilator)  

 
Emphasise to parents that the baby may deteriorate and, if appropriate, escalation to 
ECMO referral may be required 
 
 
Weaning Nitric Oxide 
Wean Oxygen 1st maintaining sats >95% (see below). 
Nitric Oxide weaning should be done under direct doctor observation.  
Nitric Oxide weaning may be initiated as early as 4-6hrs after starting treatment. 
Attempt Nitric Oxide weaning at least once per day. 
Haemodynamic stability & oxygenation should be monitored for 30-60mins after each weaning 
step. 
Increase Nitric Oxide to previous level if Oxygen drops & wait 4-6hrs before attempting weaning 
again. 
Weaning steps: 

- Firstly wean FiO2 slowly until <40% 
- If stable,  start weaning NO in steps of 5ppm hourly until at level of 5ppm 
- Once at 5ppm, if stable wean to 2ppm after 1 hour, then 0ppm after another hour 
- Once NO has been stopped, Sildenafil weaning may then commence (See below) 

 
Note: Rebound PPHN may occur if NO is stopped suddenly 
Note: Sildenafil aims to reduce fluctuations in Oxygen thus aiding NO weaning  

 
Weaning Sildenafil 
Wean Sildenafil once NO has been successfully weaned and stopped. 
-Reduce by 0.5mg/kg every 12-24hrs 
 
Referring for ECMO (Link to ECMO Referrals Guideline) 

 
 
 
 
 
Guideline Prepared by Dr. Peter Lillitos, Specialty Trainee Paediatrics 
Reviewed, amended and approved by Neonatal Clinical Management Group 
Ratified by Chair Paediatric Clinical Governance Group 
January 2010 
 
Review January 2013 
Reviewed August 2013 – no changes required, next review August 2016 
Amended Feb 2014 (prostin recommended after mortality meeting review) 
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