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Abstract
Persistent pulmonary hypertension in the newborn (PPHN) is an
illness of the circulatory and respiratory systems which affects approximately
0.002% of newborns but carries a significant morbidity and mortality burden.
Diagnostic measures are focused on determining etiology whereas treatment
measures are intended to improve pulmonary function. It is crucial for neonatal
providers to be aware of patients at risk for developing PPHN and be prepared to
initiate treatment early. This presentation reviews pathophysiology, etiology, risk
factors, diagnosis, and treatment of PPHN.

Introduction
●
●
●
●
●
●

PPHN is the failure to successfully transition from intrauterine to postnatal
circulation resulting in high pulmonary vascular resistance and hypoxemia1,2
Onset is within hours of birth and manifests in severe respiratory distress3
PPHN presents in 2 out of every 1,000 live births2
PPHN is associated with a variety of infections, congenital conditions, and
peripartum complications
Mortality estimates range from 5-15%1,2
Surviving infants are at high risk for hospital readmission in the first year of
life and for chronic neurodevelopmental problems1,2,4

Pathophysiology
●
●

Elevated pulmonary vascular resistance (PVR) results in insufficiently
oxygenated blood flow to the body  hypoxia, acidosis, impaired end organ
perfusion  vasoconstriction  worse PVR
High PVR causes shunting of blood from the right side of the heart to the
left through the ductus arteriosus and foramen ovale  worse hypoxemia2

Etiology
1. Idiopathic structural remodeling of pulmonary vasculature
2. Abnormal pulmonary vasculature due to conditions such as infection,
meconium aspiration syndrome (MAS), or respiratory distress syndrome
(RDS)
3. Lung hypoplasia due to congenital disorders such as congenital diaphragmatic
hernia (CDH)
4. Intravascular obstruction due to increased blood viscosity as seen in
polycythemia vera1,2

Risk Factors

Treatment

•
•
•
•

Late preterm (34-36 weeks) and term (39-40 weeks)7
Black or Asian race3,8
Cesarean delivery3
Small for gestational age (SGA) or large for gestational age
(LGA)1,7
• Maternal obesity or diabetes (pre-gestational > gestational)7
• Maternal use of NSAIDs or SSRIs2,3

Diagnosis
• Clinical manifestations
• Loud S2 or systolic murmur8
• Labile oxygenation9
• Different pre-ductal and post-ductal saturations
(difference > 5-10% is cause for concern) 2,9
• Profound hypoxia despite oxygen or mechanical
ventilation9
• Non-specific lab findings
• Hypoglycemia
• Hypocalcemia
• Polycythemia
• Thrombocytopenia6
• BNP > 500 pg/mL is predictive of PPHN10
• CXR – cannot diagnose but can suggest etiology, guide
treatment2,6
• Echo – gold standard for definitive diagnosis2
• Evaluate cardiac function and exclude structural
heart disease as cause of symptoms
• Monitor response to treatment
• Oxygenation index (OI) – assessment of severity
• OI > 25 may need intensive treatment6
Figure 1. Most Common Etiologies of PPHN
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• General supportive measures – maintain normothermia, hemodynamic
stability with fluids and vasopressors, appropriate antibiotics for infection6,8
• Nursing – efficient care to minimize handling and prevent episodes of
respiratory distress secondary to emotional upset8
• Inhaled nitric oxide – first line treatment; only therapy approved by FDA for
patients greater than 34 weeks gestational age2,6
• Mechanical ventilation – stabilization, optimization of pulmonary function
• Surfactant
• Sildenafil
• Milrinone
• Prostaglandin
• Extracorporeal membrane oxygenation – final treatment option for patients
who have not responded to initial therapies, including patients with persistent
OI > 40 or metabolic acidosis6

Morbidity and Mortality
•
•
•
•
•

Overall mortality rate 5-15%1,2
Pre-discharge mortality rate of 6.5%
Hospital readmission within 1st year of life – 28.6%
Post-discharge mortality rate within 1st year of life – 0.7%
Risk factors for post-discharge morbidity and mortality – severe PPHN, PPHN
caused by CDH or other congential pulmonary anomolies, and SGA patients
• Mortality rates lower for infants with idiopathic PPHN (2.9%) and PPHN
associated with MAS (3.9%) 1
• Morbidities of surviving infants – hearing deficits, feeding difficulties, chronic
lung disease, cerebral palsy, and seizures3,4,6

Conclusion
• PPHN is caused by high PVR and hypoxemia and presents with resp. failure
• Diagnostic measures are focused on determining etiology
• Treatment measures are intended to improve oxygenation, facilitate pulmonary
vasodilation, and optimize lung function
• The rate of PPHN in the general population is 0.002% but morbidity and
mortality for affected patients is significant
• Neonatal providers must be able to recognize patients with potential risk
factors and closely monitor for signs of respiratory decompensation
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