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Improvements in neonatal critical care have resulted in 
more people than ever reaching adulthood after being 
born prematurely. At the same time, it is becoming clearer 
that preterm birth can increase the risk of respiratory 
disease throughout a person’s lifetime. Awareness that a 
patient was born preterm can enable early specialist 
assessment and intervention when there is any concern 
about lung health.

W hen was the last time you asked if your patient was 
born prematurely? 

Preterm birth, defined as birth before 37 weeks’ 
completed gestation, affects about 15 million babies 

around the world every year.1 Preterm births can be further subcat-
egorised as very preterm (before 32 weeks’ gestation) and extremely 
preterm (before 28 weeks’ gestation), with the lower limit of viability 
at about 22 weeks’ gestation (Figure 1).2 In Australia, almost 25,000 
babies were born preterm in 2020, accounting for 8.3% of all live 
births.3 Nearly 5000 of these were born very preterm.3 Preterm birth 
rates are even higher in Indigenous Australians (14% of births).4 

Rapid improvements in neonatal critical care during the 1990s, 
such as surfactant replacement therapy to reduce respiratory morbidity, 
have drastically increased survival rates of preterm infants.5 Today, 
almost 90% of babies born very preterm survive until discharge if they 
receive intensive care.6 These increased odds of survival are resulting 
in more survivors of preterm birth and low birthweight reaching 
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Key points
•	Earlier improvements in neonatal critical care mean that 

more survivors of preterm birth are now reaching 
adulthood.

•	Preterm birth is associated with increased respiratory 
symptoms and lung function deficits throughout the life 
course.

•	Lung health trajectories suggest that, without intervention, 
many adult survivors of preterm birth will develop early-
onset chronic obstructive pulmonary disease. 

•	More research is needed to optimise treatment guidelines 
for preterm lung disease.

•	 Individuals presenting to primary care should be asked if 
they were born preterm and, if so, referred for specialist 
pulmonary function testing.
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adulthood than at any other time in history.7 As this first generation 
of people to benefit from neonatal lifesaving technologies start 
approaching middle age, we need to be more aware of the respiratory 
consequences of preterm birth that continue throughout life. In this 
article, we outline the evidence that shows prematurity does not just 
cause respiratory problems in infancy and highlight why preterm 
birth should be considered a key part of medical history. 

Respiratory consequences of preterm birth
Early life in the NICU
The course that preterm infants follow in the neonatal intensive care 
unit (NICU) varies greatly between infants because of multiple incom-
pletely understood factors. However, most infants born very or 
extremely preterm will require respiratory support in their initial days. 
The duration and type of respiratory support required will influence 
whether a baby is diagnosed with the chronic lung disease of prema-
turity, termed bronchopulmonary dysplasia (BPD). Although several 
definitions of BPD have been proposed over the years, there is no set 
diagnostic test to determine if an infant has BPD. Rather, a label of 
BPD has typically been applied if respiratory support is still required 
by 36 weeks’ postmenstrual age, or if more than 28 days of supplemental 
oxygen are required for those born before 32 weeks’ gestation.8 

Attention should also be paid to the risk of pulmonary hyperten-
sion developing in those born preterm. The incidence of pulmonary 
hypertension in premature infants is suggested to be about 20%, 
with the greatest risk seen in children with BPD.9,10 

Infancy and early life
Some infants will have a persistent supplemental oxygen requirement 
and may be discharged from the NICU with home oxygen therapy 
or, in rare cases in Australia, with greater levels of respiratory support, 
including ventilation via tracheostomy. Children requiring ongoing 
respiratory support after being discharged from the NICU will typically 
be followed up by respiratory specialists in a tertiary respiratory centre 
during the acute (active treatment) phase. There are no recommen-
dations regarding best practice for follow up of these children or how 
best to wean respiratory support, so practices tend to be dependent 
on the experience of the treating centre.11 An infant with a neonatal 
BPD diagnosis and home oxygen use is considered at high risk of 
ongoing respiratory complications; however, this should not be used 
as the only predictor of ongoing morbidity. There is currently no 
co-ordinated respiratory follow up of infants discharged home from 
the NICU without a requirement for ongoing respiratory support.

It should be emphasised that children born preterm typically do 
not ‘catch up’ with respect to their lung function in the first years of 

life, and they may fall further below predicted values.12 Risk of hospital 
readmission is high during early life, with about one in four preterm 
infants requiring readmission in their first year.13 This partially relates 
to the multifaceted deficiencies in their relatively immature immune 
systems, which increases their susceptibility to infection.14 Indeed, the 
leading cause for readmission is viral infection, with about 50% of 
infants diagnosed with BPD having an infection-related hospital admis-
sion before the age of 3 years.15 Palivizumab is consequently recom-
mended for at-risk infants when respiratory syncytial virus is circulating 
in the community.16 However, the associated costs mean that eligibility 
criteria and implementation of this intervention vary across Australian 
centres.17,18 Early-life hospitalisations for severe respiratory viral infection 
are associated with lower lung function in young adulthood and 
should be considered a red flag for closer monitoring.19

Although respiratory infection is a major driver of early-life wheeze, 
the risk of persistent wheeze is elevated in those born prematurely 
and shows an inverse relationship with gestational age.20 Higher rates 
of airway malacia, defined as increased airway compliance or dynamic 
airway collapse, have been reported in preterm infants.21 This disease 
may contribute to symptoms such as wheeze and necessitate additional 
respiratory support and treatment.21,22 Sleep disordered breathing is 
also more prevalent in those born preterm, with increased rates of 
obstructive and central sleep apnoea.23,24 In children with a history 
of airway trauma, such as from early-life intubation, physicians should 
remain vigilant for airway stridor, which may indicate the presence 
of subglottic stenosis or airway cysts.25,26

Childhood and adolescence
With increasing age, the risk of respiratory-related hospitalisation for 
preterm-born children decreases, although it remains higher than in 
the term-born population.27 Many children will be asymptomatic from 
a respiratory perspective. This likely reflects the natural increase in 
airway diameter and lung function that occurs during childhood growth, 
with peak lung function typically achieved in late adolescence or early 
adulthood. However, healthcare usage for those born preterm remains 
higher than for the general population until at least 10 years of age.28 It 
is not uncommon for children to report ongoing respiratory symptoms, 
including cough and wheeze, particularly in conjunction with exercise 
or acute respiratory illness.29-32 Cohort studies assessing pulmonary 
function during childhood show reduced function in those born preterm 
compared with term-born counterparts, with spirometry typically 
showing an obstructive pattern.30,33-35 Cohort studies and a meta-analysis 
show a bronchodilator response is present in about 20 to 30% of preterm 
children, although rates can be significantly higher in those with 
BPD.30,35,36 The presence of a bronchodilator response aligns with the 

Figure 1. Common definitions of gestational age. 
Adapted from Tucker J, McGuire W. Epidemiology of preterm birth. BMJ 2004; 329: 675-678. 
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Fetal loss Extremely preterm Very preterm Moderate to late preterm Term Post-term

Weeks of gestation
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higher asthma risk observed in this population.37,38 However, it is likely 
that the mechanisms underpinning symptoms in preterm children 
differ from those driving typical childhood asthma. For example, 
eosinophilic inflammation is far less common in those born preterm 
than in those born at term or in children with asthma.39

Although respiratory symptoms are typically mild during childhood, 
several cohort studies have found that lung function trajectories in those 
born preterm track further from those of the normal-term population 
as they move through adolescence.33,35 Additionally, a recent meta-
analysis pooling data from 1326 preterm individuals shows evidence of 
increasing airway obstruction with age after a diagnosis of BPD as an 
infant.40 If such decline continues on top of already reduced lung function, 
it is likely that respiratory symptoms will worsen with increasing age. 
Of concern, a comparative cohort study suggests lung function in 
preterm-born children has not improved over recent decades, despite 
significant advances in neonatal ventilation techniques.35 A further 
important finding from longitudinal studies is that respiratory impair-
ment is not confined to children who were born very preterm or who 
required supplemental oxygen; children born moderate to late preterm 
can also have airway obstruction when measured by spirometry.41,42 

Although pulmonary hypertension is often detected in the NICU, 
it may arise in childhood or later in life. Monitoring with echocar-
diography should be used if there is any concern about pulmonary 
hypertension.43

Adulthood
The natural limitation that many survivors of preterm birth are only 
now entering middle age has restricted our knowledge about the con-
sequences of preterm birth in adulthood. It is clear from multiple cohort 
studies, however, that adults who were born preterm are more likely to 
report respiratory symptoms, have persisting deficits in lung function 
test results and have radiological abnormalities.44 The overlap of pre-
senting symptoms with other respiratory conditions can confuse diag-
nosis, and a history of preterm birth may be overlooked (Figure 2). 

There is growing concern that some survivors of extremely to 
moderate preterm birth are on a trajectory to develop early-onset 
chronic obstructive pulmonary disease (COPD) or respiratory failure. 
A recent analysis from the Tasmanian Longitudinal Health Study 
focusing primarily on people born moderate to late preterm showed 
an increased risk of COPD by the age of 53 years.45 This builds on 
previous work showing emphysematous changes on CT scans of young 
adults who had survived preterm birth.46 A Lancet Commission high-
lighted prematurity as a significant risk factor for COPD, and the 2023 
Global Initiative for Chronic Obstructive Lung Disease guidelines 
propose ‘COPD due to abnormal lung development (COPD-D)’ as a 
new classification of COPD with origins in neonatal and early life.47,48 

Alarmingly, case reports of lung transplants being needed in those 
with severe lung disease after preterm birth are starting to emerge.49,50 
The median age of transplantation was found to be just 21 years in 
patients with a history of BPD (compared with a median age of 57 years 
for those born at term), with the incidence increasing steadily since the 
early 2000s.49 Although these data have primarily been collected from 

patients born in the presurfactant therapy era, progressive airway 
obstruction is similarly described in young adult survivors of the 
postsurfactant therapy era.51

How do we treat preterm lung disease?
Preventing preterm birth
Although preventing preterm birth is the most effective way to stop 
future cases of preterm lung disease, this does not help the existing 
population of preterm birth survivors and, to date, has been an 
unrealistic goal. Rates of preterm birth have remained largely 
unchanged over recent decades.52 Similarly, rates of BPD have 
remained consistent, despite advances in neonatal care.53 Preventing 
preterm birth remains an important goal but is unlikely to be a 
solution to preterm lung disease in coming years.

Identifying a history of preterm birth
The high incidence of survivors of preterm birth in the community 
highlights that all healthcare providers, from GPs through to tertiary 
clinicians, are likely to treat someone who was born preterm throughout 
their career. However, to adequately treat the respiratory sequelae 
experienced by survivors of preterm birth, clinicians must first identify 
that an individual was born preterm. Notably, 80% of participants in 
a recent survey of adults born preterm stated that their healthcare 
providers did not ask about their history of prematurity, nor did they 

Asthma-like
•	 Airflow obstruction  

with a positive 
bronchodilator response

•	 Gas trapping

Emphysema
•	 Structural CT changes
•	 Reduced transfer factor
•	 Gas trapping

Pulmonary  
hypertension

•	 Elevated pulmonary 
arterial pressure

•	 Reduced transfer factor

Excessive dynamic  
airway collapse

•	 Large airway collapse on CT 
when comparing inspiratory 
and expiratory phases 

•	 Airflow obstruction

Figure 2. Simplified representation of the overlapping clinical 
manifestations of preterm lung disease in adulthood.

80% of participants in a recent survey of adults  
born preterm stated that their healthcare providers did  

not ask about their history of prematurity
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consider it when recommending treatment options.54 A survey of 
respiratory physicians in the United Kingdom found that only 20% 
routinely ask if their patient was born preterm, with paediatric specialists 
most likely to ask the question.55 This unawareness of relevant medical 
history creates the risk of thousands of individuals being misdiagnosed 
or mistreated for conditions they do not have, such as asthma. 

Although not the focus of this article, asking about prematurity may 
also provide insights into increased risks of the early onset of chronic 
diseases outside the respiratory system, such as glucose intolerance, 
osteopenia, hypertension and cardiac dysfunction. When combined 
with lung disease, these result in a 40% increase in the risk of premature 
death in preterm-born young adults.56 A lack of clinician knowledge 
and education about the long-term consequences of preterm birth has 
been suggested as the main barrier preventing collection of early-life 
history, highlighting the need for increased awareness.57,58 The recently 
launched Lung Learning Framework (www.lunglearninghub.com.au), 
which provides a competency-based framework for diagnosing and 
supporting complex lung conditions, may be a useful starting point for 
healthcare professionals who wish to improve their knowledge. 

Investigation
When there is a concern about impaired lung health in someone who 
was born preterm, further investigation is needed to identify the type 
and severity of the impairment. Near normal spirometry in primary 
care should not be taken as reassurance of only a minor problem, and 
specialist referral should be considered at an early stage to understand 
the phenotype present.59 This assessment may include full lung function 
testing, an echocardiogram and a chest CT scan. In those with sus-
pected small airways disease, especially with comorbid large airway 
collapse, oscillometry can be a useful tool. Cardiopulmonary exercise 
testing may also be used to better understand the degree of impairment 
of various aspects of the cardiopulmonary system.

Treatments and intervention
Clinical care of those born preterm is complicated by a lack of clear 
treatment guidelines. The latest position statement from the Thoracic 
Society of Australia and New Zealand on managing neonatal chronic 
lung disease beyond the intensive care unit focuses on the early-life 
period, offering no advice for older patients.16 The European Respiratory 
Society guideline on long-term management of BPD notes that its 
recommendations are based on low-quality evidence but suggests that 
bronchodilators only be prescribed if reversibility in lung function or 
asthma-like symptoms are observed, with a blanket recommendation 
against prescribing inhaled corticosteroids.60 However, conflicting 
evidence from recent clinical trials suggests that inhaled corticosteroid 
treatment may benefit some preterm-born individuals, particularly 
those with a bronchodilator response.61,62

Ideally, individuals should receive a systematic multidisciplinary 
assessment to ensure all treatable aspects of their condition are dealt 
with. This includes identification and management of cardiorespi-
ratory abnormalities, such as airflow obstruction and pulmonary 
hypertension, but also preventive care, such as vaccination, smoking 

cessation, optimisation of function through exercise physiology or 
physiotherapy and psychological support. As many people who were 
born preterm also have neurodevelopmental problems, additional 
time and effort may be needed to ensure they have good disease 
understanding and adherence to therapy.

Where do we go from here?
We still have a long way to go in understanding the full picture of 
preterm lung disease. As survivors from the postsurfactant therapy 
era get older, respiratory health consequences are continuing to emerge. 
Simultaneously, new generations are being born with their own unique 
exposures and treatments that were not available to previous generations. 
We do not yet know what mechanisms are driving ongoing disease 
and lung function decline in older survivors or how the landscape of 
preterm lung disease might change with younger generations. Con-
tinued research in this population group will be essential for optimal 
care and treatment. Cohort studies that continue throughout adoles-
cence and into adulthood, such as the Western Australian Lung Health 
in Prematurity cohort and the Victorian Infant Collaborative Study, 
will provide much needed insight into disease progression throughout 
the life course.33,35,51 

Clinical trials are also necessary to establish whether current treat-
ment options are efficacious in those who were born preterm. Basic 
science and laboratory studies will be essential to understand the 
mechanisms driving ongoing disease, which will then allow for the 
development of more targeted treatment options. Not to be overlooked 
is the importance of identifying modifiable exposures and risk factors 
in early life, as well as ways to identify which individuals are most at 
risk of ongoing morbidity. The results of such studies will be crucial 
for the clinical management of this expanding population. 

Underpinning these future needs is the core matter of how 
Australian health care is organised; there is currently no robust 
network of specialist centres that can co-ordinate and advance clinical 
care, research and education in this area. Respiratory follow up or 
screening are not routine in this population and typically only occur 
if an individual is enrolled in a research program or reaches a point 
where symptoms warrant further investigation. 

Conclusion
Despite the striking evidence that respiratory sequelae of preterm 
birth continue throughout the life course, it appears that child, 
adolescent and adult survivors of preterm birth are getting lost in 
the transitions from neonatal to paediatric to adult health care. A 
pressing priority is ensuring that all physicians recognise the growing 
burden and importance of chronic respiratory disease in this 
population. We encourage all healthcare providers to start asking 
their patients: were you born preterm?�   RMT
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