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 Bronchopulmonary dysplasia (BPD) is a chronic lung disease of 

primarily premature infants that results from an imbalance between lung 

injury and repair in the developing lung. BPD is the most common 

respiratory morbidity in preterm infants, which affects nearly 10, 000 

neonates each year in the United States. Over the last two decades, the 

incidence of BPD has largely been unchanged; however, the 

pathophysiology has changed with the substantial improvement in the 

respiratory management of extremely low birth weight (ELBW) infants. 

Here we have attempted to comprehensively review and summarize the 

current literature on the pathogenesis and pathophysiology of BPD. Our 

goal is to provide insight to help further progress in preventing and 

managing severe BPD in the ELBW infants. 
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1. Introduction 

Bronchopulmonary dysplasia (BPD) is a chronic lung disease of primarily premature infants that results 

from an imbalance between lung injury and repair in the developing immature lung [1]. Alveolar 

simplification and dysmorphic pulmonary vascularization are histopathological features of the majority of 

infants with current BPD [2], [3]. In this review, we attempted to provide a summary of the literature on 

pathogenesis and pathophysiology of BPD with the goal of providing insight for novel therapeutic strategies 

to prevent and manage severe BPD and its sequelae. 

 

2. Definition 

Definition of BPD continues to be very challenging and different definitions have been used in the 

literature. Defining BPD by the use of O2 at 36 wk (rather than 28 d) postmenstrual age (PMA) by Shennan 

and Colleagues was found to be a better predictor of long term respiratory morbidity at 2 years of age [4]. A 

severity based definition was proposed by National Institutes of Health (NIH) Work group (Table 1) [5]. To 
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further decrease the variability in BPD diagnosis, Walsh and colleagues proposed a physiological definition 

at 36 wk PMA that entails oxygen reduction test with a BPD diagnosis if infant is unable to maintain O2 sat 

of > 88% in room air [6]. The use of different definitions in the literature resulted in wide variation in 

reporting incidence of BPD. In addition, current definitions are associated with several limitations, 

including low to moderate predictive value for long term pulmonary or neurosensory outcomes and failure 

to take into account the recent changes in respiratory management such as the use of high-flow nasal 

cannula, which may result in misclassification [7- 9]. Therefore, there is a need for a standardized definition 

for BPD that will take in account current pulmonary management strategies and would ideally correlate 

with long-term outcomes. 

 

3. Incidence 

Over the last few decades there has been a significant improvement in perinatal care with introduction of 

surfactant and gentle ventilation to reduce lung injury, but on the other hand, survival of extremely preterm 

infants has increased. Therefore, the incidence of BPD has not changed and it remains the most common 

late morbidity of preterm birth. It is estimated that approximately 10,000 of infants are diagnosed with BPD 

each year in the United states [10]. The overall incidence of BPD in infants born < 28 wk gestational age 

(GA) is estimated to be between 48–68% with the incidence being inversely proportional with the GA [11]. 

 

4. Pathology 

To accomplish an effective gas exchange, it is necessary to have an increased lung surface area i.e. 

increased number of alveoli and blood vessels and a thin alveolo-capillary barrier. These changes occur 

during the later stages i.e. saccular and alveolar stages of lung development, wherein secondary septation 

and distal pulmonary microvascular maturation increases the surface area and minimizes the distance 

between the inspired air and the blood, respectively [12]. In BPD, this critical late lung development is 

interrupted, which results in ineffective gas exchange and mandates the need for respiratory support in the 

form of positive pressure ventilatory support and supplemental oxygen therapy [13], [14]. With advances in 

perinatal and neonatal care of preterm infants such as antenatal steroids, postnatal surfactant and gentle 

ventilation, the pathology of BPD has changed. The classic (old) form of BPD is characterized by 

heterogeneity with severe airway epithelial lesions such as squamous metaplasia, marked airway smooth 

muscle hyperplasia, extensive alveolar septal fibrosis, and hypertensive remodeling of the pulmonary 

arteries [15], [16]. On the other hand, current (new) BPD is characterized by less heterogeneity, with large 

simplified alveolar structure, reduced and dysmorphic vascular bed with rare epithelial lesions and mild 

airway smooth muscle thickening [2], [3]. 

 

5Conclusions 

BPD continues to be a significant short- and long-term morbidity of ELBW infants. There is a need for a 

standardized definition for BPD that should ideally include more currently used therapies such as HFNC, 

define severity, and predict long term morbidity. Trying to understand the three most common 

pathophysiological components of BPD and applying them to the individualized patient may be helpful in 

guiding therapies and designing clinical trials. 
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