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Impact Statement: This expert consensus statement from the BPD Collaborative outlines proposed 
standards for the outpatient care of individuals with prematurity-associated lung disease (PLD) across 
the lifespan. The goal of this statement is to stimulate the field to develop stronger evidence to care for 
patients at risk for late and underrecognized morbidities, prioritize the gaps in knowledge, and 
encourage the development of strategies to improve long-term PLD outcomes through greater 
awareness and continuity of care among pediatric and adult providers. 
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ABSTRACT
Prematurity affects approximately 10% of live births worldwide and contributes to substantial short and 

long-term morbidity, particularly respiratory disease. Approximately 35% of infants born before 32 

weeks gestation are diagnosed with bronchopulmonary dysplasia (BPD). Many preterm infants 

regardless of BPD diagnosis also develop respiratory problems in both childhood and adulthood, more 

recently termed as prematurity-associated lung disease (PLD).  As survival of preterm infants continues 

to improve, the lifetime burden of PLD and related health conditions remains high. Optimizing lung 

growth, minimizing the impact of comorbidities, and improving quality of life are ongoing challenges. 

Individuals born preterm are also at higher risk for being diagnosed with early-onset chronic obstructive 

pulmonary disease in adulthood. Despite these public health implications, outpatient management is 

often variable, and PLD remains underrecognized and heterogeneous across clinical settings.

In this expert consensus statement from the BPD Collaborative, we summarize key knowledge gaps and 

provide pragmatic recommendations to help standardize outpatient care for PLD across the lifespan. 

Recommendations address models of care delivery, approaches to disease monitoring and 

management, and the evaluation and treatment of common comorbidities. Given limited high-quality 

evidence in several domains, many recommendations are necessarily based on expert opinion. Our 

objectives are to highlight priorities for future research, promote continuity between pediatric and adult 

care, and support development of evidence-based strategies to reduce underdiagnosis and 

undertreatment and to improve long-term outcomes for individuals born preterm.
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INTRODUCTION

Prematurity and its Consequences: Prematurity, defined as birth before 37 weeks-gestation,(1) 

accounts for approximately 10% of live births, with more than 13 million preterm infants born globally in 

2020.(2) Despite advances in obstetric care and fetal surveillance, the prevalence of prematurity has 

remained largely unchanged over the past decade. Compared with term-born peers, children born 

preterm experience substantially higher morbidity and mortality, and prematurity remains a leading 

cause of death in children under 5 years of age worldwide.(3, 4)  Lower gestational age at birth strongly 

predicts mortality and short-term complications, including prolonged respiratory support, retinopathy of 

prematurity, intraventricular hemorrhage, necrotizing enterocolitis, and other neonatal morbidities.(5, 

6) Importantly, the consequences of preterm birth often extend beyond NICU discharge and persist 

across the life course, with increased risks of respiratory and cardiovascular disease, adverse 

neurodevelopmental outcomes, and higher all-cause mortality.(7-11) These long-term risks underscore 

the need for longitudinal follow-up, especially in those children with prematurity-associated lung 

disease (PLD). To optimize respiratory health outcomes and quality of life, health-care providers need to 

implement preventive care strategies to identify emerging problems early and support timely 

intervention. Education for individuals born preterm and their families should emphasize seeking 

evaluation for respiratory symptoms irrespective of gestational age at birth.(12, 13)

Prematurity-associated Lung Disease (PLD): PLD represents the most common morbidity of preterm 

birth, with bronchopulmonary dysplasia (BPD) as its archetype.(14) Globally, 21–35% of infants born 

before 32 weeks’ gestation are diagnosed with BPD, with rates varying by gestational age, birth weight, 

and region.(15, 16)  As survival of extremely preterm infants has improved, BPD remains a major cause 

of ongoing respiratory morbidity, and is associated with increased risk of chronic respiratory symptoms 

that may persist into adulthood.(17, 18)  However, commonly used BPD definitions that are largely 
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based on the need for respiratory support at 36 weeks postmenstrual age may not reliably predict 

lifelong respiratory health.(19-21) Importantly, preterm birth itself has been associated with obstructive 

lung disease in later life,(11, 22, 23) and persistent respiratory morbidity has been observed in preterm 

children and adults both with and without a prior BPD diagnosis.(24)  Accordingly, we define PLD as 

chronic or recurrent respiratory symptoms, physiologic impairment, and/or structural lung disease 

attributable, at least in part, to preterm birth, irrespective of BPD status. PLD may be conceptualized as 

altered lung-function trajectories beginning in early life, with heterogeneous patterns including catch-up 

growth, persistent impairment, or accelerated decline.

Historically, research has emphasized BPD prevention and treatment, with comparatively less attention 

to other respiratory manifestations of prematurity (e.g., airway, voice, and chest wall abnormalities). 

Improved risk stratification and precise phenotyping could enable personalized management, support 

phenotype-informed clinical trials, and promote earlier intervention for individuals at greatest risk of 

adverse long-term outcomes.(25) PLD likely reflects early impaired lung growth and injury with variable 

regenerative capacity, further shaped by cumulative environmental exposures (e.g., infections, nutrition, 

growth) and genetic influences.(26, 27) Emerging data also suggest distinct immune endophenotypes 

among extremely preterm children (impaired vaccine responses and altered innate immune responses 

to lower respiratory tract illnesses),(28, 29)  underscoring the need for targeted, phenotype-specific 

approaches to optimize lifelong respiratory health.

Prenatal and Postnatal factors and Prematurity-associated Lung Disease: Children born prematurely 

have underdeveloped lungs, with fewer alveoli and distal pulmonary vessels compared to term 

infants.(30) Although earlier gestational ages correlate with a higher likelihood of chronic lung disease, 

including BPD, other factors during pregnancy can influence lung outcomes. Placental insufficiency and 

antenatal stress, such as preeclampsia, premature rupture of membranes, maternal smoking, and 
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chorioamnionitis can contribute to poor fetal growth, lung hypoplasia and pulmonary hypertension, 

postnatal small airway dysfunction, and metabolic dysregulation (Table 1).(31-39) Close follow-up of 

such high risk pregnancies and education regarding modifiable factors, such as maternal smoking can 

help to mitigate some of these risk factors in the preterm child. 

Postnatally, other early-life exposures can adversely affect lung health in preterm infants. These can 

include ventilator-related barotrauma, hyperoxia, pulmonary over-circulation, necrotizing enterocolitis, 

sepsis, corticosteroids, maternal smoking, and inadequate nutrition.(40-43) Additional factors include 

lower respiratory tract infections (viral and bacterial), aspiration, and microbiome dysbiosis (i.e., 

antibiotic exposure). These postnatal insults can contribute to alveolar simplification, trachea-

/bronchomalacia, subglottic stenosis, small airway disease, chronic respiratory failure, and pulmonary 

hypertension. Furthermore, these early-life exposures can have long-term impacts on cardiorespiratory 

health across the lifespan, including potentially increasing the risk for COPD in later life.(44-46) 

Social and Economic Aspects of Prematurity: Direct and indirect economic costs for children born 

prematurely are substantial. This underscores the importance of minimizing morbidities associated with 

prematurity that often drives up these costs. In 2016, the estimated direct cost excess (discounted 

present value) for the lifetime care of children born prematurely in the US was estimated to be $25.2 

billion.(47) Predicted direct costs are especially high in the extremely preterm children during the first 

five years of life.(48) Both before and after initial hospital discharge, the indirect costs of ongoing care of 

preterm children can lead to financial hardships for caregivers and families.  Additionally, social isolation 

due to child health concerns can lead to lower quality of life in primary caregivers.(49, 50) 

Developmental and behavioral problems are common in children born preterm,(51) with additional 

impacts on caregiver quality of life.(49, 52) After initial hospital discharge, supportive care for children 

and their families is needed to optimize health and developmental outcomes.  
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Social work screening can identify familial stress, transportation, housing insecurity, utility bill 

issues, food insecurity, limited parental leave, and other economic hardships that impede the welfare of 

the child and their family.(53, 54) Since, preterm births are more prevalent among different racial and 

underserved populations there is a need to address social inequities to improve health outcomes. In 

general, patient, parent and family important outcomes are understudied. Studies of family wellbeing 

after the NICU highlight that respiratory themes related to NICU admissions and/or long-term 

respiratory health were more often impacting the child (e.g., exercise limitations) or the family (e.g., 

readmissions) than BPD severity.(55, 56) In addition, diverse medical, psychological, and social issues 

can persist that are often under-recognized by health care professionals throughout life, leading to lost 

opportunities to deliver optimal care and support.

Consequences of Prematurity on Adult Lung Health: Respiratory morbidity associated with preterm 

birth may persist well beyond childhood, with survivors of bronchopulmonary dysplasia (BPD) 

representing a particularly vulnerable population. In a systematic review of studies examining lung 

health among adult survivors of BPD, Gough et al. reported a higher prevalence of dyspnea, wheeze, and 

cough compared with term-born control populations. Across studies, adults with a history of BPD also 

demonstrated evidence of persistent airflow limitation, including reduced FEV1 and forced expiratory 

flow between 25% and 75% of vital capacity (FEF25-75),  as well as structural and/or parenchymal 

abnormalities on chest imaging. (57) Findings from the New Zealand 1986 Very Low Birth Weight 

(VLBW) cohort similarly demonstrated lower FEV1, FEV1/FVC, and FEF25-75, among VLBW adults compared 

to term-born controls; with these impairments greatest among adults with a history of BPD. Reduced 

single-breath diffusing capacity for carbon monoxide (DLCO) was also observed, suggesting persistent 

abnormalities in gas transfer.(58) In a separate cohort of adults born preterm during the post-surfactant 

era, airflow obstruction, respiratory symptoms, and radiographic abnormalities were more common 
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than in term-born controls. Childhood respiratory hospitalization was a risk for lower adult lung 

function, with the strongest associations observed among survivors of BPD.(59) Collectively, these 

findings indicate that BPD is associated with an increased risk of persistent respiratory symptoms, 

airflow limitation, impaired gas exchange, and structural lung abnormalities into adult life. Longitudinal 

follow-up of this growing population is therefore important to define trajectories of lung function 

decline and identify opportunities for preventive and therapeutic intervention (Figure 1).

Our Goals: The BPD Collaborative recognizes that manifestations of PLD extend well beyond early 

childhood and that there is a paucity of guidance currently available to healthcare professionals, 

families, and patients regarding best practices. As such, we seek to outline recommendations on 10 

respiratory topics related to Models of Delivery (Disease Risk Recognition, Medical Home and 

Preventative Care, and Subspecialty Consultation and Follow Up), Management (Lung Function Testing, 

Lung Imaging, and Therapies), and Co-Morbidities (Aerodigestive Disease, Cardiovascular Disease, 

Nutrition/Growth, and Other). Items that may be more difficulty to implement due to access or practice 

context are labeled as recommended or to be considered.

Methodology: A multidisciplinary expert panel was convened to develop consensus-based 

recommendations for the outpatient care of infants and children with prematurity-associated lung 

disease. Panelists were selected based on clinical expertise and/or research experience in neonatology, 

pediatric pulmonology, and other disciplines relevant to the longitudinal management of children with 

PLD as well as patient advocates. A literature review was conducted to identify available background 

evidence and inform an initial set of clinical topic areas as listed above and draft key gaps in knowledge 

and recommendations addressing key domains of outpatient BPD care. Consensus was established using 

review of aggregated panel feedback and comments. Additionally, 31 members of the outpatient 

committee of the BPD Collaborative reviewed the recommendations to provide feedback. The entire 
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process was intended to integrate available evidence with multidisciplinary clinical expertise, patient 

and family considerations, and the feasibility of implementing recommendations across outpatient care 

settings. AI was used to generate Figures 1 and 4, but no other figures or text.

Limitations: These recommendations are largely based on expert consensus since published data are 

limited regarding whether the recommended testing and follow-up alter long-term outcomes. Existing 

data often do not address many domains of health, related to prematurity. Implementation may be 

challenging owing to both available resources and costs to both the healthcare system and patients and 

their families. These recommendations for testing and follow-up attempt to strike a balance between 

early detection of disease, timely titration of therapies, thoughtful assessment of complications versus 

increased costs and resource utilization, burden on families and providers, and oversurveillance. Not all 

testing and follow-up may be available in resource-limited settings and for patients and families where 

some care costs may not be covered by national healthcare or insurers; therefore, advocacy for policy 

and system-level changes is essential to improve the health of the millions of individuals born preterm.

CARE DELIVERY: Disease Risk Management

Background and Evidence: 

Establishing optimal long-term care for individuals with PLD requires early identification of those at risk 

for later cardiopulmonary morbidity based on perinatal history. Common definitions of BPD, the 

archetype of PLD, rely on respiratory support at a single time point (36 weeks postmenstrual age) and 

do not capture heterogeneous disease phenotypes.(19-21)  In retrospective single-center data (n = 83), 

Wu and colleagues described three contributing phenotype domains, parenchymal lung disease, 

pulmonary vascular disease, and airway disease, which in combinations were associated with severe 

BPD; however, these categories remain broad, inconsistently operationalized, insufficiently studied 
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beyond the NICU, and may omit key modulators (e.g., large airway malacia, chest wall mechanics).(60) 

Accordingly, scalable phenotypic definitions applicable across the lifespan are needed, integrating 

clinical features, imaging, family priorities and spirometry.(24, 55) Notably, PLD is associated with 

impaired pulmonary function in preterm-born individuals even without a formal BPD diagnosis. (61) 

Although ICD-10/ICD-11 include codes for BPD and related perinatal chronic lung diseases, respiratory 

symptoms in preterm-born individuals are often coded as asthma or obstructive lung disease with 

increasing age, irrespective of etiology, contributing to variable treatment responses.(62) Spirometry-

based phenotyping can identify several distinct patterns, including bronchodilator-responsive and 

nonresponsive obstruction, prematurity-associated preserved ratio impaired spirometry (pPRISm)and 

dysanapsis and direct therapy (Figure 2).(63) For example, bronchodilator non-responsiveness may 

reflect fixed small-airway narrowing despite alveolar catch-up growth (Figure 3). Maintaining PLD 

documentation may prompt consideration of prematurity-related mechanisms when symptoms arise. 

Future revisions to the International Classification of Diseases should support phenotype-specific coding 

for prematurity-associated lung disease, while in the interim, longitudinal assessment may be 

strengthened by tracking functionally defined outcomes (e.g., wheeze, feeding difficulties) and using 

validated, family-centered outcome instruments.(49, 64-66) Despite increasing recognition of PLD, its 

natural history and modifiable drivers remain incompletely defined.

Gaps in Knowledge:

• Are there long-term phenotypes of PLD that follow predictable trajectories? Are phenotypic 

transitions common?  

• Are there elements of disease that track together (e.g., vascular, airway, immune endotypes 

etc.)?

• How do genetics and family history influence long-term trajectories?
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• What are the modifiable factors that can improve lung function trajectories over time (including 

both prenatal and postnatal exposures, selective therapeutic interventions, and caregiver 

involved interventions, etc.)?

• What other outcomes should be followed long-term in PLD (including ones important to 

patients and their families) such as disability, limitation of activities, persistent symptoms, 

severe acute respiratory exacerbations/illnesses, health-related quality of life, systemic issues of 

cardiovascular, renal and metabolic functions?

Recommendations: 

• All providers should document prematurity/PLD lifelong: Record history of prematurity and PLD 

(with/without BPD) using ICD-10 (BPD: P27.1; PLD without BPD: P27.8)/ICD-11 (BPD: KB29.0; 

PLD without BPD: KB29.Y) codes and carry it forward across the lifespan.

• Educate families: PLD clinics are recommended to counsel patients/caregivers on potential long-

term respiratory risks after prematurity/PLD.

• Research: Define PLD endophenotypes: Convene consensus panels to standardize PLD 

endophenotypes in children and adults.

• Research: Validate and operationalize endophenotypes: Confirm endophenotypes in diverse, 

prospective, longitudinal multicenter cohorts (ideally birth-to-adulthood), then use them to 

update ICD coding, identify high-risk trajectories (including pre-COPD/COPD per GOLD), and 

enable targeted therapies.

• Research: Track modifiers and exacerbations: Systematically document infectious/noninfectious 

exacerbations, environmental exposures (e.g., smoke/vape, air pollution), and early-life acute 

care use to identify modifiable risk factors and therapeutic targets.
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• Research: Assess extra-pulmonary phenotypes: Study and monitor non-lung comorbidities (e.g., 

cardiac, upper airway) across the lifespan.

CARE DELIVERY: Medical Home and Preventative Care

Background and Evidence:  Prior expert consensus has advocated for a “medical home” model for 

individuals with bronchopulmonary dysplasia (BPD).(67) Although evidence that this model improves 

outcomes is limited, a medical home can support accessible, family-centered preventive care, co-

management of active cardiorespiratory disease, and early identification of individuals at elevated risk 

for comorbidities associated with preterm birth. Because most postnatal lung growth occurs in the first 

two years of life, with continued alveolar development through adolescence, early childhood represents 

a potential window to promote favorable lung-growth trajectories.(68, 69) (70) Infant pulmonary 

function testing in preterm-born infants, even without BPD, demonstrates early physiologic patterns 

consistent with airway and parenchymal disease, underscoring the importance of early risk 

stratification.(70)  However, intervention studies targeting long-term trajectories are scarce. Extended 

use of continuous positive airway pressure (CPAP) in the NICU has been associated with higher lung 

volumes at 6 months, but long-term clinical significance is unknown.(71)  Care models that increase 

caregiver participation (e.g., home oxygen weaning) may be beneficial and warrant broader 

implementation and evaluation.(72)

Recurrent respiratory insults during the preschool years may further impair lung development. In term-

born cohorts, childhood pneumonia is associated with reduced adult lung function and chronic 

obstructive pulmonary disease (COPD).(73-75) In preterm-born children, lower respiratory tract 

infections (LRTIs) are a leading cause of rehospitalization and may worsen underlying lung and airway 

disease or limit alveolar catch-up growth; alternatively, higher infection rates may reflect greater 

baseline disease susceptibility.(76) Regardless of directionality, reducing the frequency and severity of 
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LRTIs is a plausible strategy to support lung growth and reduce later respiratory morbidity. 

Immunoprophylaxis and vaccination against respiratory syncytial virus (RSV), influenza, and 

pneumococcal disease can prevent illness or attenuate severity.(77) RSV infection is associated with 

increased hospitalization, intensive care use, respiratory support, and mortality in severe BPD, and RSV 

prophylaxis can mitigate these risks.(78) Other viruses (e.g., rhinovirus, human metapneumovirus, 

adenovirus, parainfluenza) also contribute substantially to morbidity.(79-82) Trials of trained-immunity 

prophylaxis are ongoing.(83)

Environmental and social factors further modify risk. Daycare exposure, household crowding, and 

indoor/outdoor air pollution are associated with increased respiratory symptoms and acute care use in 

preterm-born preschool children.(84-87) Policies such as paid family leave may improve outcomes, but 

optimal duration is uncertain.(70)  Avoiding secondhand smoke and traffic-related air pollution and 

ensuring vaccine access across the lifespan may reduce short- and long-term morbidity. Social 

determinants of health are associated with acute care utilization among individuals with BPD, 

supporting routine screening and timely referral to appropriate resources; however, insurance coverage 

may limit access to recommended therapies and diagnostic testing.(88) (86, 89, 90) Although PLD may 

improve in infancy or early childhood, clinically quiescent disease can re-emerge in adolescence or early 

adulthood, and preterm birth is associated with adverse adult lung-function trajectories.(23) 

Coordinated lifespan care, including structured transition to adult providers, is needed; however, few 

centers currently provide PLD-specific follow-up into school age or adulthood.(91)

Gaps in Knowledge:

• Do PLD-focused clinics improve respiratory outcomes versus usual primary care or non-PLD 

pediatric pulmonary care?

• Does shifting from BPD-centric metrics to functional outcomes (e.g., spirometry) enable earlier 

risk stratification and prevention?
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• What is the impact of parental leave on infection rates, rehospitalization, and long-term 

respiratory outcomes in PLD?

• Which immunoprophylaxis strategies (including additional vaccines) most improve outcomes 

across childhood and adulthood?

• What are the best models for pediatric-to-adult transition planning and shared accountability 

across providers?

• What are the most effective ways to disseminate PLD education to pediatric and adult clinicians 

(primary care and subspecialists)?

Recommendations:

• Education: PLD clinics should consider providing targeted education for pediatric and adult 

clinicians on expected respiratory trajectories and monitoring needs after prematurity/PLD. PLD 

specialists should also be prepared to counsel families on long-term PLD trajectories throughout 

the lifespan.

• Coordinated care: Primary care providers are recommended to partner with PLD clinics 

(neonatology- or pulmonology-based) to coordinate longitudinal management.

• Clinic handoffs: Neonatology-based programs are recommended to ensure timely referral to 

pediatric pulmonology PLD clinics when patients age out.

• Transition planning: Pediatric PLD clinics are recommended to support care into young 

adulthood when appropriate and feasible and implement structured transition pathways with 

adult pulmonology.

• Immunoprophylaxis: All providers should promote and facilitate immunoprophylaxis for key 

respiratory pathogens (e.g., RSV, influenza, pneumococcus) per current guidance for all preterm 

individuals.
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• Prevention counseling: Providers are recommended to counsel families on modifiable exposures 

(secondhand smoke/vape, daycare infection risk, indoor/outdoor air pollution) for all preterm 

individuals.

• Activity/procedures: PLD clinics are recommended to provide anticipatory guidance on exercise 

tolerance and peri-procedural respiratory risk (sedation/anesthesia).

CARE DELIVERY: Subspecialty Consultation and Follow-Up

Background and Evidence: Pulmonary consultation facilitates disease phenotyping of parenchymal, 

cardiovascular, and airway disease through expertise in lung imaging, lung function testing, and 

coordinated care in aerodigestive and PH clinics. The care of children requiring chronic mechanical 

ventilation via tracheostomy or non-invasive positive pressure ventilation is an area of additional 

medical complexity. More advanced strategies for managing respiratory disease are frequently available 

only in subspecialty clinics. Appropriate and timely subspecialty follow-up is thus necessary for optimal 

management of PLD and early recognition of potential complications (Table 2). It is recognized that local 

or regional limitations may not permit evaluation as outlined below; however, delayed evaluation at a 

later age remains valuable. We would encourage the development of interprofessional clinics to better 

promote holistic care and support efficiencies to reduce appointment burden. We acknowledge that the 

follow-up timepoints discuss in this section are arbitrary, but represent an attempt to recognize 

complications of disease early, titrate or wean therapies in a timely manner, and provide up-to-date 

preventative guidance.

Gaps in Knowledge:

• Who should receive pulmonary consultations, either in the inpatient setting or for chronic 

preventative care?
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• How should individuals with tracheostomies and home ventilators be followed longitudinally, 

including best practices for titration and weaning?

• How often should routine assessments occur in largely asymptomatic individuals to detect 

subtle adverse changes in health or early markers of progressive disease?

Recommendations: 

• Inpatient: Before initial discharge, it is recommended to obtain pediatric pulmonary consultation 

for preterm infants expected to have active PH at discharge, tracheostomy, invasive/noninvasive 

positive-pressure ventilation, or chronic home systemic corticosteroids. Provide care via an 

interdisciplinary, standardized pathway with structured family communication on discharge 

planning, care coordination, system navigation, and transition to outpatient care.

• Outpatient: Within 2 months of discharge, it is recommended to be evaluated by a pediatric 

pulmonologist (or PLD-experienced clinician), prioritizing infants on any respiratory support 

(including oxygen), with active lung disease-related PH, or receiving chronic daily respiratory 

medications (e.g., diuretics, bronchodilators, inhaled/systemic corticosteroids, PH therapies). 

Prefer a dedicated PLD clinic; assess earlier if no inpatient consult. Consider higher oxygen use at 

high altitude when setting referral thresholds.

• Long-term: It is recommended to continue pulmonology follow-up while home respiratory 

support persists, respiratory admissions occurred within 12 months, PH remains active, 

pulmonary medications are needed (chronic/intermittent), or spirometry/imaging is abnormal.

• Re-evaluation: Regardless of symptoms or therapies, repeat subspecialty assessment at 6, 12, 

and 18 years should be considered, including spirometry when feasible, prioritizing those 

discharged on respiratory support or with recurrent admissions; use validated instruments for 

broader respiratory health.
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• Adult care: It is recommended to transition to adult pulmonology for ongoing support, recent 

admissions, active PH, respiratory medications, abnormal testing, or persistent childhood-onset 

respiratory morbidity.

EVALUATION AND TREATMENT: Lung Function Testing

Background and Evidence: Preterm-born children often have normal pulmonary function; however 

when abnormalities occur, airflow obstruction predominates, particularly among those with BPD and/or 

low birth weight.(92) Because some children underrecognize or underreport symptoms, objective 

assessment (e.g., spirometry) is important to identify small-airway disease.(93) However, cognitive, 

motor, or behavioral limitations may preclude reliable testing in a subset, necessitating careful clinical 

assessment.  Exercise intolerance is a common marker and may reflect reduced cardiorespiratory 

fitness.(94) Spirometry identifies distinct prematurity-associated phenotypes.(95) Dysanapsis reflects 

disproportionate airway caliber relative to lung size and is typically defined by preserved FVC and FEV1 

(both ≥  LLN) with reduced FEV1/FVC ( <  LLN).(96) The development of dysanapsis is likely 

multifactorial, and may arise from lung growth arrested by prematurity,(97) intrauterine 

inflammation,(98) and/or early accelerated somatic growth.(99) Individuals with dysanapsis may be at 

increased risk for prematurity-associated COPD in adulthood, independent of smoking.(95) Additional 

phenotypes include prematurity-associated obstructive lung disease (POLD: FEV1 <  LLN with 

FEV1/FVC<LLN), which may be bronchodilator responsive or nonresponsive, and prematurity-associated 

preserved ratio impaired spirometry (pPRISM: FEV1 <  LLN with FEV1/FVC ≥  LLN) which is associated 

with increased all-cause mortality and rapid decline in lung function.(100, 101) Given prognostic 

implications of these patterns, serial lung-function testing should be prioritized and interpreted 

longitudinally to guide timely modification of risk factors and optimize respiratory trajectories (Table 3). 

We acknowledge that the spirometry timepoints discuss in this section are arbitrary, but represent a 
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balance between detecting disease and oversurveillance. We also note that at this time there is no 

available evidence that early detection of lung disease will alter long-term trajectories.

Gaps in Knowledge:

• What are the optimal timing and frequency of serial spirometry to define PLD phenotypes, 

detect early decline, and guide interventions that improve long-term lung function trajectories?

• What are the diagnostic performance and clinical utility of impulse oscillometry for early-

childhood assessment (before reliable spirometry) and for patients unable to perform 

spirometry?

• What are indications for adding non-spirometric testing (e.g., plethysmography, DLCO, FeNO) 

and/or lung imaging to detect occult disease and track longitudinal change?

• What is the role of exercise-based assessments in characterizing exercise intolerance and 

informing management?

• What are the validity and usefulness of respiratory symptom/functional questionnaires (e.g., 

Liverpool Respiratory Symptom Questionnaire) in children born preterm?(65)

Recommendations:

• Spirometry: It is recommended based on available resources that baseline spirometry be 

performed using race-neutral Global Lung Function Initiative reference equations at ages 6, 12, 

and 18 years for individuals born <34 weeks’ gestation regardless of PLD diagnosis, prioritizing 

those discharged on home respiratory support and/or with recurrent respiratory readmissions. 

Repeat spirometry every 1–2 years for patients with abnormal results, and sooner with clinical 

deterioration or management changes. It is recommended to obtain spirometry at transition to 

adult care if transition occurs after age 18.

• Additional testing: Consider plethysmography with DLCO at ages 12 and 18 years in patients 

with abnormal spirometry suggestive of restriction and/or active pulmonary hypertension, with 
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interval tailored to clinical need. Consider a 6-minute walk test at 12 and 18 years, including for 

patients unable to perform spirometry. Consider cardiopulmonary exercise testing and high-

altitude simulation testing on an individual basis. Further testing based on these results is at the 

discretion of the treating provider (e.g., assessing pulmonary artery pressures with abnormal 

DLCO testing).(102)

EVALUATION AND TREATMENT: Lung Imaging

Background and Evidence: Given increasing recognition of phenotypic heterogeneity in PLD, imaging is 

likely to play an expanding role in longitudinal phenotyping with age. Chest imaging can identify 

individuals with alveolar simplification, hyperinflation, cystic change, regionally heterogeneous 

atelectasis, and enlarged central pulmonary arteries; features associated with higher risk of 

cardiopulmonary complications and age-related declines in lung function. While chest radiography and 

computed tomography remain important for evaluating acute presentations or severe structural 

abnormalities, emerging modalities may better define disease patterns and trajectories with lower risk. 

Magnetic resonance imaging can delineate regional heterogeneity in parenchymal and airway disease 

without ionizing radiation.(103)  Lung ultrasound is a portable, radiation-free option for repeated 

bedside assessment of aeration, interstitial findings, and regional abnormalities.(104) However, optimal 

imaging frequency remains uncertain; prospective studies are needed to establish standardized 

protocols and link imaging phenotypes to longitudinal outcomes and treatment response.

Gaps in Knowledge: 

• There is an urgent need to develop standardized imaging to minimize exposure to ionizing 

radiation.

• Further data are required to determine optimal type and timing of follow-up imaging.
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• Research is needed to determine the utility of newer MRI modalities, electrical impedance 

tomography, and lung ultrasound as radiation-free testing for longitudinally following lung 

growth and disease. 

Recommendations:

• Routine (“follow-up”) imaging during childhood is not recommended and should be performed 

only when clinically indicated. A chest radiograph may be considered at transition to adult 

pulmonary care for individuals with PLD if recent imaging is unavailable. 

• Chest radiography remains first-line recommended imagingfor acute respiratory status changes, 

but is less sensitive than computed tomography (CT) for detecting parenchymal and airway 

abnormalities in patients with persistent symptoms or for longitudinal assessment of PLD. 

• Chest CT should be considered when clinical concerns cannot be adequately evaluated by 

radiography, including persistent supplemental oxygen requirement beyond 2 years of age 

(after excluding sleep-disordered breathing), recurrent lower respiratory infections, or severe 

spirometric impairment/decline. Non-contrast CT is typically preferred; intravenous contrast 

may be added when vascular evaluation is required.

EVALUATION AND TREATMENT: Therapies

Background and Evidence: Few clinical trials in PLD have evaluated treatment efficacy for symptom 

control and respiratory outcomes, with most evidence derived from single-center retrospective studies. 

Inhaled corticosteroids (ICS), alone or combined with long-acting beta-agonists (ICS/LABA), are 

frequently used in outpatient management of bronchopulmonary dysplasia (BPD) to reduce airway 

resistance and work of breathing during chronic or acute symptoms, but responses are variable and 

likely phenotype dependent.(105, 106) Heterogeneity may reflect distinct mechanisms (e.g., type 2 

inflammation, neutrophilic inflammation, dysanapsis, fixed airflow obstruction, or combinations 
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thereof). Translating frameworks from asthma and chronic obstructive pulmonary disease (COPD) may 

facilitate PLD endotyping and enable phenotype-directed therapies, including use of biologics.

Immunomodulatory strategies are particularly promising for selected endophenotypes. Term and 

preterm infants have immature adaptive immunity, requiring repeated early-life immunizations 

secondary to lower vaccine responses (e.g., to the pneumococcal conjugate vaccine).(107, 108)  Waning 

pneumococcal antibody titers and inadequate immune responses have been associated with recurrent 

or chronic respiratory symptoms.(109) However, prolonged or severe infections are not uniformly 

attributable to immune dysfunction. Impaired mucociliary clearance or chronic aspiration can produce 

similar presentations and may limit response to standard outpatient antibiotic courses for pathogen-

related lower respiratory tract infection.

Prematurity and prenatal/postnatal exposures may also alter gene-expression programs governing lung 

development and repair. Adverse stimuli can increase expression of inflammatory genes (e.g., IL6, IL8). 

Higher pro-inflammatory expression and lower expression of growth/angiogenesis genes (e.g., VEGF) 

has correlated with BPD risk.(110, 111) Genetic susceptibility may contribute to respiratory morbidity. 

Higher COPD polygenic risk scores have been associated with reduced lung function in children born 

preterm,(112) and single-nucleotide polymorphisms linked to bronchopulmonary dysplasia have been 

associated with asthma, COPD, and lower FEV1/FVC.(113) Familial asthma history and early-life asthma 

gene signatures have further been linked to wheeze and BPD, supporting shared pathways and 

potentially overlapping therapeutic targets.(114, 115)

Gaps in Knowledge:

• What is the efficacy of current symptom-based therapies across specific PLD/BPD 

endophenotypes (e.g., short- and long-acting beta-agonists, inhaled corticosteroids (ICS), 

ICS/LABA, anticholinergics/long-acting muscarinic antagonists)?
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• When should genetic testing and detailed laboratory/immune phenotyping (endotyping) be 

applied to optimize lung function trajectories and enable targeted/personalized therapy?

• What role, if any, do biologics have in PLD management?

• Do procedural interventions (e.g., bronchial thermoplasty, lung volume reduction) have a role in 

select patients?

• How do gut / lung dysbiosis influence immune responses and chronic inflammation in PLD?

Recommendations:

• PLD clinics are recommended to support school/daycare respiratory care plans and advocate for 

adequate insurance coverage of commonly used PLD/BPD medications.

• Consider therapeutic trials of bronchodilators and ICS (alone or in combination), particularly in 

children with obstructive phenotypes by symptoms and/or spirometry.

• Consider immune evaluation (CBC with differential, serum immunoglobulins, vaccine titers) in 

any preterm child with recurrent bacterial infections or severe viral illnesses; refer to 

Immunology if abnormal or clinically indicated. Consider pneumococcal booster vaccination for 

ages 2–18 years with documented low titers.

• Consider bronchoalveolar lavage for lower-airway microbial testing for persistent symptoms 

refractory to standard therapy, especially with acute or prolonged lower respiratory tract illness.

• Consider genetic consultation/testing when PLD severity exceeds that predicted by gestational 

age and recognized risk factors.

COMORBIDITIES: Cardiovascular Disease

Background and Evidence: Pulmonary hypertension (PH) occurs in up to 20-40% of infants with 

BPD.(116) Disrupted alveolar growth and impaired angiogenesis due to preterm birth can contribute to 
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PH development. Several risk factors are associated with BPD-PH in preterm children including a history 

of intrauterine growth restriction (IUGR), the presence of severe BPD, and intracardiac shunts (patent 

ductus arteriosus (PDA), particularly PDAs that are open for prolonged periods of time,(117) ventricular 

and atrial septal defects, and other congenital cardiac conditions). With improved lung growth over 

time, PH due to preterm birth tends to resolve,(118) but may recur during periods of rapid growth (e.g., 

adolescence) or physiologic stress such as acute respiratory illness, supporting selective screening and 

longitudinal follow-up (Table 3). Prematurity with severe BPD is also a major risk factor for pulmonary 

vein stenosis (PVS) with an incidence of 1.2%.(119) PVS and PH (PVS-PH) in infants with BPD is 

associated with higher morbidity and mortality than PH alone.(120)

Gaps in Knowledge:

• Improved early-life risk stratification is needed to identify preterm children at highest risk for 

incident PH, persistent PH, or late recurrence across childhood and adulthood.

• Long-term, comparative outcome studies of therapies for BPD-associated PH and PVS-associated 

PH are needed, including morbidity, mortality, and cardiopulmonary function.

• Additional data are required on the long-term impact of potentially shunt-producing lesions 

(e.g., PDA, PFO, ASD, VSD) and on optimal timing/selection of interventions.

Recommendations:

• Inpatient consultation: Preterm infants expected to be discharged on PH-directed therapy are 

recommended to receive evaluation by a PH specialist clinician comfortable with PH features 

and management, and resourced to escalate care as needed, before initial discharge.

• Outpatient Consultation: Infants discharged on PH medications are recommended to be 

established with a PH specialty team prior to discharge, with planned follow-up ideally within 2 

months.
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• Surveillance: For PH persisting beyond 36 weeks postmenstrual age, we recommend serial 

echocardiography until resolution and discontinuation of PH therapy.

• Targeted screening: We recommend obtaining an ECHO in older patients with prior PH or PLD 

with unexplained hypoxemia, dyspnea, or exertional limitation. Refer to PH/cardiology if 

abnormalities found.

• Transition of care: Arrange adult subspecialty follow-up for individuals with active PH or 

elevated cardiovascular risk at transition.

COMORBIDITIES: Aerodigestive Disease

Background and Evidence: Commonly acquired upper airway lesions in preterm infants include 

subglottic stenosis or cyst, vocal cord paresis/paralysis, voice quality abnormalities, and 

tracheobronchomalacia. (121) (122) These conditions can present as stridor, obstructive sleep apnea, 

recurrent croup, and/or chronic respiratory symptoms often caused by recurrent trauma from 

endotracheal tube insertion or from prolonged intubation. Severe disease may require tracheostomy 

and/or airway reconstruction. Causes of vocal cord paresis or paralysis, (unilateral or bilateral), may 

include endotracheal intubation-related injury or recurrent laryngeal nerve damage following cardiac 

surgery. Tracheomalacia and/or bronchomalacia can develop in preterm infants requiring prolonged 

mechanical ventilation, resulting in excessive dynamic collapse of the trachea and major bronchi and is 

associated with increased respiratory morbidity in children with bronchopulmonary dysplasia.(123, 124) 

Dysphagia and inadequately controlled gastroesophageal reflux (GER) can worsen subglottic disease, 

impair postoperative healing, and increase risk of aspiration and sleep-disordered breathing.

Gastrointestinal complications associated with prematurity can include structural and motility disorders 

(e.g., dysmotility, short bowel syndrome) and feeding/reflux-related disorders (dysphagia, 

gastroesophageal reflux (GER), avoidant/restrictive food intake disorder (ARFID), eosinophilic 
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esophagitis EOE)). Medical or surgical necrotizing enterocolitis can cause intestinal strictures, abnormal 

gut motility, gut dysbiosis and short gut syndrome (especially when large sections of small bowel are 

resected). Exposure to antibiotics can lead to intestinal dysbiosis and altered GI motility, which can 

affect somatic growth. GER and aspiration can worsen pulmonary symptoms and lead to dysphagia and 

ARFID in children born preterm. Children with dysphagia or ARFID may require outpatient therapy with 

occupational therapy and speech pathologists to help with advancement of oral feeding and may 

require long-term tube feedings. EOE has also been shown to be increasingly associated with preterm 

birth and can contribute to ongoing feeding difficulties and poor weight gain.(125) 

Gaps in Knowledge:

• The natural history of airway and voice disorders after prematurity (time to resolution; late 

sequelae) is unclear.

• The best methods to diagnose and grade airway malacia and to titrate respiratory support (e.g., 

imaging vs dynamic bronchoscopy) remain uncertain.

• Thresholds and timing for evaluation of suspected silent aspiration are not well defined.

• Evidence-based feeding strategies that optimize safety while supporting lung growth and repair 

are limited.

• What are the links between feeding outcomes and respiratory disease need study, including 

indications for nutrition referral, enteral tube use, and gastrostomy timing?

• The long-term effects of lung–gut axis perturbations on outcomes in prematurity-associated 

lung disease (PLD) are incompletely understood.

Recommendations:

• Consultation: Consider aerodigestive referral when indicated for all preterm individuals; 

targeted evaluation may include laryngoscopy, EGD, and/or bronchoscopy with BAL to define 

airway–GI contributors.
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• Upper-airway obstruction: Consider overnight polysomnography when symptoms suggest 

obstructive sleep apnea or abnormal gas exchange for all preterm individuals.

• Aspiration: We recommend periodically assessing for dysphagia/GERD for all preterm 

individuals, recognizing aspiration may be silent; if suspected, obtain swallow evaluation and 

implement aspiration-mitigation strategies with GI referral as needed .

• Voice/airway symptoms: Consider referring for suspected voice abnormalities or upper-airway 

pathology to airway/voice specialists for evaluation and management for all preterm individuals.

COMORBIDITIES: Growth and Nutritional Deficiencies 

Background and Evidence: Proper nutritional management can enhance lung and systemic growth and 

promote injury repair in preterm infants. Providing adequate calories during early life can be challenging 

particularly in those preterm infants that require fluid restriction. Early preterm and low birth weight 

children have been shown to be shorter and lighter than term children at 12 years of age,(126) and 

reduced linear growth during puberty has also been shown to correlate with lower lung growth as 

measured by FVC and FEV1.(127) Thus, optimizing linear growth and BMI early in life is needed to help 

improve long-term lung growth. In contrast, overfeeding or rapid weight gain in older infants with BPD 

may be detrimental and is associated with a dysanapsis lung phenotype in later life.(95) Limited 

evidence suggests adults born at very low birth weights may have poorer nutritional intake, which may 

be a risk factor for developing osteoporosis and cardiovascular disease.(128) In preterm infants, vitamin 

A injections have been shown to reduce progression to BPD or death, but supplementation is most 

effective in lower risk preterm infants.(129) Adequate vitamin D levels may lower inflammation and zinc 

supplementation may enhance lung repair and immune regulation in preterm infants.(130) Feeding with 

human milk is associated with a decreased risk of necrotizing enterocolitis (NEC) particularly in very-low 

birth weight infants.(131) 
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Gaps in Knowledge: 

• What are appropriate nutritional targets for preterm individuals at different ages?

• What are the optimal strategies for managing faltering weight?

• In addition to somatic growth, what are other important nutritional outcomes?

Recommendations: 

• Screening: Nutrition should be optimized in early childhood to support optimal lung growth for 

all individuals born preterm. Primary care providers are recommended to monitor somatic 

growth closely in childhood and be prepared to discuss respiratory risks of faltering weight and 

obesity. Nutrition referrals should be considered for patients below the 3rd percentile or above 

the 97th percentile at 2-3 years of age or significant percentile changes despite usual counselling. 

• Outpatient Consultation: We recommend that any preterm infant discharged home with a 

feeding tube receive an outpatient consultation by a nutritionist or pediatric gastroenterologist, 

ideally within 2 months of discharge.

COMORBIDITIES: Other Comorbidities 

Background and Evidence: There are several other common comorbidities associated with prematurity 

that can affect respiratory health and lung development, including immune deficiencies, renal 

insufficiency, endocrine conditions, and others. In addition, the gut and airway microbiome in preterm 

infants may influence lung health outcomes. Microbial dysbiosis of the gut and airways can influence 

disease progression of preterm infants with BPD. In infants who developed BPD, elevated serum levels 

of Il1-, IL4, IL6, TNF and IL8 during the first month of life was associated with higher intestinal levels 

of Proteobacteria.(132) High levels of Proteobacteria in the gut have been associated with intestinal 

inflammation. In a systematic review, airway dysbiosis has also been found to be positively associated 
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with disease progression in infants with BPD.(133)  Also, while the presence of PH is closely followed for 

many preterm individuals, systemic hypertension may not be as closely tracked as a sequelae of 

prematurity,(134) and should be assessed regularly per American Academy of Pediatrics guidelines.(135, 

136) Furthermore, mental health and quality of life of children and their caregivers can influence or be 

influenced by respiratory status and overall health in PLD, and should be assessed regularly per 

American Academy of Pediatrics guidelines.(49, 137) Long-term corticosteroid use (systemic and high-

dose inhaled) may require endocrinology follow-up per expert consensus and published endocrinology 

guidance owing to the risk of associated complications.(138, 139)

Gaps in Knowledge: 

• Does renal function require periodic assessment through blood pressure assessments and/or 

blood or urine testing?

• What are optimal screening timepoints for developmental, cognitive and behavioral issues for 

preterm individuals?

• How can we design follow-up and improve mental health and quality of life for individuals and 

their families?

Recommendations: 

• Screening: Primary care providers are recommended to obtain blood pressure aannual visits for 

all preterm individuals and refer to an appropriate hypertension specialist when indicated.

• Screening: Primary care providers are recommended to screen for mental/cognitive/behavioral 

health issues at annual visits and as needed in any school age and adolescent child with a history 

of prematurity.

• Endocrinology consultation: Recommended for all PLD patients on chronic systemic steroids and 

considered for patients on long-term high-dose ICS.
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CONCLUSION

This effort represents an important step towards standardizing outpatient management to 

improve outcomes for a disease that remains both underrecognized and highly heterogeneous (Figure 

4). We recognize that most of our recommendations are based on limited, and often retrospective, 

observational data and expert opinions. We also acknowledge that many of our recommendations 

emphasize identifying patients at risk for complications; however, there remains an urgent need to 

identify strategies aimed at preventing or slowing disease progression. We also are acutely aware that 

shortages of pediatric specialists make it challenging to institute many of the recommendations in 

resource limited areas nationally and globally. Nevertheless, we hope that both primary care providers 

and subspecialists will be spurred to take up the challenge in coordinating care for individuals with PLD 

throughout the lifespan. We also hope that these efforts continue to reinforce studying the gaps in 

knowledge as priorities for both domestic and international funding agencies and foundations, with 

emphasis on the dearth of knowledge regarding phenotype differences, treatments, and long-term 

outcomes.
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Table 1. Pathogenesis of Prematurity-associated lung disease (PLD)

Prenatal Factors Postnatal Factors Post-NICU Factors

Prematurity
Chorioamnionitis
Pre-eclampsia
IUGR
Fetal Infection
Smoking/Substance Use
Genetic Factors

Hyperoxia
Infection 
Inflammation
Ventilator barotrauma
Nutrition

Infection (daycare, etc.)
Secondhand smoke
Vaping emissions
Air pollution
Racial/ethnic disparities
Socioeconomic status
Non-adherence
Nutrition
Immunoprophylaxis
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Table 2. Indications for Pulmonary Subspecialty Care
 

Respiratory 
Support

Pulmonary 
Hypertension

Daily 
Medications

Respiratory 
Admissions

Other

Inpatient 
(Prior to NICU 
discharge)

Tracheostomy
IPPV
NIPPV
(All anticipated to 
be active at 
discharge)

Anticipated 
to be active 
at discharge

SCS
PH therapy
(All anticipated 
to be active at 
discharge)

Outpatient 
(After NICU 
discharge; initial 
visit)

NC oxygen
Tracheostomy
IPPV
NIPPV

Active Diuretics
Any ICS
SCS
PH therapy

Outpatient 
(Pediatric; 
ongoing care)

NC oxygen
Tracheostomy
IPPV
NIPPV

Active Diuretics
Any ICS
ICS/LABA
SCS
PH therapy

Within the 
past 12 
months

Abnormal imaging or 
spirometry; exercise 
limitations; slow 
resolution from or 
recurrent respiratory 
tract infections

Outpatient 
(Pediatric; 
screening visit at 
6, 12, and 18yo)

Any prior history 
of outpatient 
respiratory 
support

Recurrent 
admissions

Outpatient 
(Adult; ongoing 
care)

NC oxygen
Tracheostomy
IPPV
NIPPV

Active Diuretics
High-dose ICS
ICS/LABA
SCS
PH therapy

Within the 
past 12 
months

Abnormal imaging or 
spirometry; exercise 
limitations; slow 
resolution from or 
recurrent respiratory 
tract infections

ICS: Inhaled corticosteroids; IPPV: Invasive positive pressure ventilation; LABA: Long-acting beta-agonist; 
NC: Nasal cannula; NIPPV: Non-invasive positive pressure ventilation; PH: Pulmonary hypertension; SCS: 
Systemic corticosteroids
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Table 3. Recommended Screening Tests*

Screening Tests
Spirometr
y

Plethysmograph
y and DLCO

6 Minute Walk Test Echocardiography

6yo Yes
12yo Yes If spirometry 

abnormal
Consider, 
particularly if 
spirometry not 
feasible

18yo*
*

Yes If spirometry 
abnormal

Consider, 
particularly if 
spirometry not 
feasible

Serial echocardiography until 
resolved and off of any PH 
medications.

Screening for any patient with a 
history of PH or severe BPD who 
presents with unexplained ongoing 
hypoxia, shortness of breath, or 
dyspnea with exertion.

*See Table 2 for indications for screening.
**Testing should also be considered when transitioning to adult pulmonology care if this does not occur 
at 18yo.
PH: Pulmonary hypertension
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FIGURE LEGENDS

Figure 1. Adult respiratory outcomes after prematurity and bronchopulmonary dysplasia

Figure 2. Spirometry patterns depicting the spectrum of common lung phenotypes in formerly preterm 

children                                                                                                                                                                                                                                                                                                                                                                                               

Figure 3.  Persistent small airway narrowing in preterm children with bronchopulmonary dysplasia. A. 

Narrow small airways with fewer alveoli in infant with BPD. B. Catch-up alveolar growth with age in BPD 

child but persistent small airway narrowing. (Adapted from Journal of Perinatology, 2026.)

Figure 4. Recommendations for PLD care across the lifespan
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FVC, FEV1 and FEV1/FVC
> lower limit of normal 
(LLN)

1. Normal Lung Function
Normal volumes and normal
airway to lung volume ratio

4. Dysanapsis
Normal volumes but low 
airway to lung  volume 
ratio 

FVC and FEV1 > LLN, 
and FEV1/FVC <LLN

2. Reversible Airway
Obstruction

FVC > LLN, but FEV1 and 
FEV1/FVC <LLN, with ≥10% 
 increase after bronchodilator

FVC > LLN, but FEV1 and 
FEV1/FVC <LLN, with no 
increase after bronchodilator

3. Non-reversible Airway
Obstruction

5. pPRISm
Preserved ratio
impaired spirometry

FVC and FEV1 < LLN, 
but FEV1/FVC > LLN

Figure 2
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Fewer alveoli and narrow airways in BPD
infant with airflow obstruction

With increasing age, catch-up alveolar growth with
persistent airway narrowing in formerly preterm child

Figure 3
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