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Bronchopulmonary dysplasia is a chronic respiratory disease involving inflammation that occurs in
childhood and may continue into adult age. BPD can be considered the earliest and longest lasting
obstructive lung disease in humans. https://bit.ly/308Tle0
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Preterm birth has a worldwide prevalence of nearly 11%. Due to advances in neonatal care, more
than 95% of preterm infants in developed countries now survive into adulthood [1] (>10 million
per year worldwide). However, improved early survival has been accompanied by long-term health
risks [2].

Bronchopulmonary dysplasia (BPD), also known as chronic lung disease of prematurity, is the most
common respiratory complication of preterm birth, affecting about 45% of preterm infants born weighing
less than 1500 g [1]. This new entity was first described 55 years ago by Nortaway et al. [3]. BPD
patients have a disruption in lung architecture and function associated with increased respiratory symptoms
across the life span, including risk of hospitalisation for respiratory illness [4], wheezing disorders and
prescriptions of asthma medications [5]. Several studies have been published on the lung function of BPD
survivors, documenting an airflow limitation that is persistent over time [6], through adult age [7] and
extended to the sixth decade of life [8]. BPD pathogenesis is still not completely understood and little
evidence is available about the underlying airway pathobiology and the long-term outcomes [9]. The
available data indicates that BPD begins as an alveolar disease [6] and evolves and persists mainly as an
obstructive lung disease, somehow resembling the lung function and evolution of COPD [10]. The
underlying mechanism is poorly evaluated; one of the hypotheses involves dysanaptic airway growth,
which suggests that a rapid alveolar growth during infancy is not accompanied by concomitant airway
development [11].

It is important to note that former very preterm infants not diagnosed with BPD are also likely to
experience a trajectory of low lung performance throughout life [12, 13].

Moreover, BPD is a systemic clinical condition beyond the impairment of the respiratory system: from the
first years of life subjects with BPD are more prone to neurodevelopmental, cardiovascular and growth
abnormalities. Recent evidence shows the early development of several comorbidities in the adult age,
such as ischaemic heart disease, metabolic syndrome and early mortality, configuring a new scenario of
noncommunicable diseases of prematurity [14—-17]. For these reasons it has been suggested that preterm
birth should now be recognised as a chronic condition across the life course [2].

BPD prevention is consequently one of the main targets of neonatologists. Many strategies have been
implemented through the years, not always with positive results [1, 18]. The preventive goal is now
experiencing a new optimistic wave, related to the promising results obtained with breakthrough therapies
such as mesenchymal stem cells and their secretome (extracellular vesicles) capable of regenerative and
anti-inflammatory properties in preclinical studies when used in the first days of life [18-20].
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However, to date an increasing number of extremely preterm infants survives prematurity, develops BPD [1]
and experiences its sequelae, without any evidence-based treatment to stop or mitigate the evolution of the
disease [21].

In this issue of the European Respiratory Journal, Um-BERGSTROM et al. [22] address the unexplored field
of airway inflammation in former preterm young adults with and without BPD. 22 subjects were evaluated
with bronchoscopy and bronchoalveolar lavage (BAL) as part of the examinations planned in the
LUNAPRE cohort [16], and airway inflammation was evaluated analysing the T-cell subsets in BAL with
flow cytometry. This aspect is of critical importance in understanding the pathogenetic evolution
underlying the reduced lung function of these subjects and possibly to spot new therapeutic options. They
found that former BPD subjects, at a mean age of 19.6 years, had an increased presence of CD8-positive
cells and a concomitant reduction of CD4-positive cells in BAL compared to healthy controls.

First of all, these data indicate a mobilisation of CD8-positive cells, which can be a driver of altered lung
function trajectories over time, suggesting that BPD is also an active disease with inflammatory processes
of the airway during adolescence, in contrast with the previous concept of established structural damage.
Similar pathobiological findings have been described in bronchial biopsies of BPD adolescents, showing
the presence of airway inflammation characterised by a higher proportion of CD8-positive T-cells and
absence of eosinophils [23]. This evidence suggests that young adults with former BPD have a T-cell
pattern in the airways resembling features of COPD. In addition, they also found a correlation between
these cellular levels and forced expiratory volume in 1 s (FEV,) or the FEV; to forced vital capacity
(FVC) ratio, together with normal values of exhaled nitric oxide, reduced diffusing capacity of the lung for
carbon monoxide and the positive response to methacholine challenge test [22]. Unfortunately, a group of
young COPD subjects [24] was not included in the study, to allow a direct comparison.

The COPD inflammatory process, with elevated CD8" and reduced CD4/CDS8 ratio [25, 26], is associated
with airway obstruction and supported by remodelling and structural derangements of the airways and of
the lung parenchyma [27-29]. A similar pattern in an already pathological lung of a former preterm subject
may easily result in a worsening lung function.

An interesting finding of the study from the Karolinska Institute [22] is that former preterm subjects
without BPD show an inflammatory pattern similar to that found in BPD subjects, with a percentage of
CD3"CD4" T-cells and a CD4/CD8 ratio correlating positively with FEV; while CD3"CD8" T-cells were
negatively related to both FEV; and FEV,/FVC. These observations support a new mindset that
former very preterm infants, independently from a diagnosis of BPD, have some degree of lung
abnormalities [13], recalling those typical of COPD.

COPD is the third leading cause of death globally with a prevalence of 10% in subjects aged 30-79 years [30].
While for long time the disease was solely related to tobacco smoking, it is now widely recognised that COPD
is not just one single entity, but rather a complex and heterogeneous condition that results from different causes
and it has been proposed to modify the taxonomy and use the plural term “chronic obstructive pulmonary
diseases” (COPDs) [31]. Recent evidence showed that COPD can also be the end result of processes that begin
early in life (or in utero) with varying lung function trajectories [31]. Indeed, the current definitions of COPD
acknowledge that airway and/or alveolar abnormalities that characterise COPD are influenced by host factors,
including abnormal lung development [24]. Former BPD subjects can meet this definition, and could represent
the paradigm of the long-term effect of a perinatal insult on lung development that determines chronic
respiratory symptoms with a structurally altered respiratory system and consequent impaired lung function and
accelerated decline.

Survivors of BPD are often labelled with a diagnosis of asthma during their childhood and empirically
treated with inhaled corticosteroids. However, the pathophysiological pathways of BPD and asthma are
quite different [22, 32]. Exhaled nitric oxide fraction, an indirect marker of eosinophilic airway
inflammation in asthmatic patients [33], is normal to reduced in preterm and BPD patients [32]. Treatment
of BPD subjects with inhaled steroids did not show significant improvements in randomised controlled
trials and cross-over trials [34]. A recent study using a combination of inhaled corticosteroids with
long-acting B2-agonists improved spirometry in preterm-born children with low lung function [35], but
with doubtful clinical relevance. The therapeutic management of BPD patients is a bow without arrows
and recent European Respiratory Society and American Thoracic Society guidelines were not able to
formulate strong suggestions for their pharmacological management [21, 34]. The results of
Um-BercsTROM et al. [22] confirm doubts about the appropriateness of treatment with inhaled
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corticosteroids for these patients and hypothesises the need for different therapeutic strategies, such as new
drugs used to target CD8 inflammation [36] or modulators of cytokine levels [37].

In conclusion, BPD can be considered the earliest and longest lasting obstructive lung disease in humans.
It is a disease orphaned of an effective preventive strategy and treatment, and studies like the one reported
by Um-BerGsTrROM et al. [22] have revealed new aspects of the disease. The similarities in pathology
findings with COPD and the correlations with lung function impairment makes BPD in adult age a
possible new COPD-like endotype. Pharmacological trials to prevent the evolution of this chronic lung
condition and to treat its symptoms are urgently needed. The potential benefit could be expanded beyond
BPD subjects to many preterm infants with extremely low birth weight. In parallel, the awareness of the
increasing burden of this condition needs to be shared with chest physicians and general practitioners, and
prematurity should be always thoroughly investigated in the diagnostic process of chronic respiratory conditions.
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