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Bronchopulmonary dysplasia:
old problem, new presentation
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The more common use of antenatal steroids, surfactant
therapy and improved respiratory care has changed the
presentation of bronchopulmonary dysplasia (BPD)
originally described by Northway et al. in 1967.1 The
severe form of BPD has been replaced by a milder clinical
form that presents in infants who initially have no or mild
respiratory distress syndrome (RDS).2
These infants respond to surfactant

in levels of oxygenation that are considered acceptable by
different clinicians.” To avoid the variability induced by
this lack of established indication for oxygen therapy there
is an ongoing effort to standardize the criteria for oxygen
requirement. This physiologic test is based on arterial
oxygen saturation measurements by pulse oximetry while
infants are challenged with a lower
inspired oxygen concentration.8

therapy and require prolonged
mechanical ventilation because of
apnea and poor respiratory effort.3-5
Thus, these infants have not been
exposed to aggressive ventilation or

See related article
on page 15

*

The incidence of BPD, defined as
oxygen dependency at 36 wks
postmenstrual age, in infants with birth
weights between 500 and 1,500 g
ranges between 3 and 43% in different

high inspired oxygen concentrations,

the two main factors traditionally

invoked in the pathogenesis of the typical form of BPD.®
This milder form of iliness is the most commonly observed
in extremely low birth weight infants today.

Once lung damage has occurred, these infants may
require mechanical ventilation and increased oxygen
concentration for long periods of time with gradual weaning
from ventilator and oxygen therapy after several weeks or
months. Infants with more severe BPD may still evolve
into progressive respiratory failure, or even death, as a
result of more severe lung damage and pulmonary
hypertension that can result in cor pulmonale.

The reported incidence of BPD varies widely and this
variation is related to differences in patient susceptibility
and management, but inconsistencies in BPD definition
also accounts for the variation. The diagnostic criteria for
BPD are based on oxygen dependency and this can vary
due to differences in altitude, the use of other methods of
respiratory support such as continuous or intermittent
positive airway pressure and use of drugs that can
influence gas exchange, such as diuretics, respiratory
stimulants or corticosteroids. Perhaps the major problem
of using oxygen requirement to define BPD is the variation
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centers of the NICHD Neonatal

Research Network.® Therefore the 24%
incidence reported by NEOCOSUR falls within this range,
although the diagnosis of BPD in this paper was based on
oxygen need at 28 days.10 With increasing survival of
extremely premature infants, the number of patients at
risk for developing BPD increases.! While the widespread
use of antenatal steroids has essentially eliminated severe
RDS in the more mature infants it has increased the
survival of the more immature infants, those at higher risk
of developing BPD. A similar situation has occurred with
surfactant replacement therapy. Although, surfactant
therapy is associated with decreased mortality due to
RDS, it has not been shown to independently affect the
incidence of BPD. However, when the combined endpoints,
death and BPD are analyzed in relation to surfactant
administration, the number of infants surviving without
BPD has increased.!2-14

Several epidemiological studies to identify the main
risk factors that predispose extreme low birth weight
(ELBW) infants to BPD have shown that after prematurity,
the presence of a symptomatic patent ductus arteriosus
(PDA) and systemic infections are associated with a
significantly higher risk for BPD.2:15,16 The |eft-to-right
shunting through the PDA produces an increase in
pulmonary blood flow and in lung fluid, negatively affecting
lung function and gas exchange, and consequently increases
the risk for BPD. There is also compelling evidence that
support the role of infection and inflammation in the
pathogenesis of BPD.17-20 Increased neutrophil influx and
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cytokine activity in bronchoalveolar lavage fluid during the
first days after birth have been associated with an increased
likelihood of BPD in ventilator-dependent premature infants.
The presence of systemic infection in the premature infant
also adversely affects closure of the ductus, often inducing
late ductal opening and failure to respond to medical
treatment with Indomethacin. This is most likely due to the
elevated serum level of prostaglandins and tumor necrosis
factor observed in infants with infections.16 Although
prophylactic closure of the ductus with Indomethacin
shortly after birth is not associated with a reduction in the
incidence of BPD, the strong association between duration
of a symptomatic PDA and BPD suggest that a prompt
pharmacological or surgical closure of the symptomatic
ductus plays an important role in the prevention of BPD.
The same is true for nosocomial infections that are
emerging as an important factor in the pathogenesis of
BPD.

The article from the NEOCOSUR collaborationl®
describes the result from a large epidemiological study to
identify some of the risk factors associated with the
development of BPD in very low birth weight infants in
South America. In this study the authors confirm the
significant role of gestational age and birth weight, gender,
the presence of a PDA, and postnatal infections in the
pathogenesis of BPD. The definition of BPD in this study
was based on oxygen requirement at 28 days and at 36
weeks corrected age but it is not clear if the diagnostic
criteria required continuous oxygen exposure during these
periods of time or only at these two specific time points.
This can have a remarkable influence on the incidence of
BPD.3 The reported association between necrotizing
enterocolitis (NEC) and an increased risk of BPD is
interesting and has not been described before. NEC is
usually associated with a severe systemic inflammatory
reaction and deterioration in respiratory function. It is
therefore not surprising that this may increase the risk of
BPD the same way sepsis increases it.

Important questions that remain unanswered regarding
the pathogenesis and prevention of BPD include the
specific mechanisms for the decreased alveolar and capillary
formation observed in these infants. It is also not clear
what is the mechanism for the progressive deterioration in
lung function that is frequently observed in ELBW infants
after the first few days after birth. The mechanisms by
which the persistence of the ductus arteriosus and systemic
infections increase the risk of BPD are also not well
understood. The results of this study from NEOCOSUR are
very relevant and emphasize the importance of preventing
a prolonged PDA and nosocomial infections as ways of
reducing the incidence and severity of BPD in susceptible
infants.

Unfortunately BPD is clearly the result of multiple
factors that can negatively influence the development of
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the immature lung. For this reason it is unlikely that we will
be able to significantly reduce its incidence as long as
extremely premature infants continue to survive at
increasing rates.
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