
were enumerated in donor tissue in the setting of PGD or non-
PGD. The authors are to be congratulated for their protocol of
harvesting the tissue and processing the cells in a uniform fashion,
freezing the cells, and then performing the flow cytometry
concurrently to avoid the confounding factor of variation in flow
compensation and other possible cytometer-related differences in
the results. Another strength of the analysis is that the flow strategy
for cell identification is appropriate based on the current state of
the art. Thus, this work adds to a growing body of literature that
describes the presence of ILC2s in human diseases. The presence of
ILC2s has been described in allergic rhinitis, chronic
rhinosinusitis, asthma, atopic dermatitis, pleural effusion,
pulmonary fibrosis, psoriasis, and graft versus host disease (10).
Although ILC2s are potent producers of cytokines that are critical
for the pathophysiology of many diseases, the specific importance
of these cells in pathogenesis is unknown given that no methods
are currently available to eliminate or suppress the function of
these cells without also directly targeting other effector cells. Until
such methods are available, investigators are left with the
association of ILC2s with a condition, and not a definitive
cause-and-effect relationship. n
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Early Detection of Pulmonary Vascular Dysfunction in Neonatal
Bronchopulmonary Dysplasia

Bronchopulmonary dysplasia (BPD), a paramount morbid lung
disease typically complicating premature birth, is arguably one of the
most vexing clinical problems in the neonatal ICU (NICU).
Although the disease is characterized by truncated parenchymal
growth, both vascular and alveolar, the pathogenic mechanisms
involved remain poorly understood, and the early and late
pulmonary complications, particularly development of pulmonary
hypertension (PH), are ominous, as they limit survival. Although the
definition of BPD is based simply on oxygen dependence at 36 weeks
postmenstrual age (PMA), as agreed at a 2001 NIH workshop (1),
several pre- and postnatal factors have been linked to its
development, including identification of early disrupted pulmonary

vascular growth in the form of pulmonary vascular disease (PVD)
or PH (2, 3). In fact, these factors may have more relevance to later
respiratory complications in early childhood than BPD itself (4)
and have led investigators to question the usefulness of the NIH
definition of BPD (5). In addition, what has become clearer over
the past few years is that early identification of high-risk preterm
infants is important for prognostication and possibly early therapy.

In this issue of the Journal, Critser and colleagues (pp. 73–82)
tested the hypothesis that neonatal cardiac magnetic resonance
imaging (MRI) correlates with BPD severity and can predict short-
term clinical outcomes, including the need for PH therapies (6).
Building on their previous work showing that an MRI scoring
system, based on high- and low-signal intensity lung parenchyma,
can detect quantifiable BPD structural abnormalities (7), the
investigators retrospectively analyzed a mixed cohort of 52 infants
with various degrees of BPD severity who underwent MRI between
39 and 47 weeks’ PMA on a neonatal-sized, NICU-sited 1.5T MR
scanner. MR left ventricular eccentricity index (MR-EI), main
pulmonary artery to aorta diameter (PA/AO) ratio, and pulmonary

This article is open access and distributed under the terms of the Creative
Commons Attribution Non-Commercial No Derivatives License 4.0
(http://creativecommons.org/licenses/by-nc-nd/4.0/). For commercial usage
and reprints, please contact Diane Gern (dgern@thoracic.org).

Originally Published in Press as DOI: 10.1164/rccm.201910-1993ED on
October 28, 2019

EDITORIALS

Editorials 7

http://www.atsjournals.org/doi/suppl/10.1164/rccm.201908-1642ED/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://orcid.org/0000-0002-1429-7875
http://crossmark.crossref.org/dialog/?doi=10.1164/rccm.201910-1993ED&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org
http://dx.doi.org/10.1164/rccm.201910-1993ED


arterial blood flow were determined, among several other
parameters. Similarly, echocardiograms were obtained, and both
MRI and echo indices were compared with BPD severity. Clinical
outcomes to be tested against these measurements included NICU
and hospital length of stay (LOS), duration of respiratory support,
and need for respiratory support at discharge and for PH therapy.
The results indicated that, after controlling for confounding factors,
MR-EI was associated with LOS and duration of respiratory
support, and both increased PA/AO and MR-EI were associated
with PH therapy during hospitalization and at discharge. The
authors, however, found no correlation between pulmonary arterial
blood flow and BPD outcomes. They concluded from their study
that specific MRI parameters can provide important clues
regarding cardiac morphology that correlate with disease severity
and clinical outcomes in neonates with BPD. They specifically
highlight that PA/AO ratio and MR-EIs. 1.3 could be used for
prognostication for short-term outcomes and potentially for
initiation of therapy when the clinical context is appropriate.

This study deals with a challenging neonatal clinical problem
(i.e., BPD), which carries a heavy burden in terms of morbidity and
mortality. Despite the relatively small size of patients, the authors
were able to reach several important conclusions and opened a novel
field of imaging with prognostic relevance for a disease that has long
been difficult to manage, from both a diagnostic and a therapeutic
standpoint. Importantly, the investigators demonstrate that MRI is
feasible in a NICU setting and appears to be more reliable than
echocardiography in detecting the severity of BPD and its short-
term clinical outcomes. The performance of simple imaging
biomarkers such as the PA/AO ratio and MRI-EI appears
compelling, and their potential clinical use would be quite novel and
clinically relevant in this patient population. However, the questions
not clearly answered, owing probably to the retrospective nature of
this study, are whether MRI is 1) useful for the diagnosis of PH or
PVD (a common and serious complication of BPD) or just a
predictor of outcomes, and 2) indeed superior to the more cost-
effective echocardiography, the preferred modality for PVD
diagnosis in high-risk infants. The authors, however, state that
comparing the two imaging modalities was not the purpose of their
study. In addition, the analysis is limited to relatively short in-
hospital outcomes, such as LOS, duration of respiratory support,
and initiation of PH therapy. Mourani and colleagues (8) recently
demonstrated that early evidence of PVD in preterm infants, based
on simple echocardiographic criteria (i.e., one of the following:
systolic pulmonary arterial pressure. 40 mm Hg by tricuspid jet
velocity, PA/systemic systolic pressure. 0.5, cardiac shunt with
bidirectional or right-to-left flow, or any degree of pressure
flattening) obtained at 7 days and 36 weeks PMA in a large
(i.e., 221 subjects) population of preterm infants, can be detected.
They further showed that PVD, in combination with other
perinatal factors such as gestational diabetes or mechanical
ventilatory support, was a strong predictor for late respiratory
disease during childhood (up to 24 mo of age), defined as a
diagnosis of asthma or reactive airways disease, a physician
diagnosis of bronchiolitis or pneumonia, or hospitalization for a
respiratory illness.

Although the study by Crister and colleagues opens a new area
of diagnostic investigation in this debilitating disease, it has several
notable limitations that were acknowledged by the authors,
including the retrospective nature of the analysis, the lack of similar

comparator measurements in a group of healthy neonate control
subjects (comparisons were made to healthy neonates and neonates
with mild BPD), and the relatively small and heterogeneous
population of patients from a single center (6). In addition, the
diagnosis of PH and, therefore, the decision to start therapy
was based on a combination of clinical information and
echocardiographic evaluation. This suggests that some patients
may have been overdiagnosed, considering the relative lack of
accuracy of echocardiography, whereas in others PVD may have
been missed if the imaging study was unrevealing (i.e., false
negative, although less likely). Right heart catheterization for
confirmation of PVD is rarely performed in this vulnerable
population, as opposed to adults for whom this test is necessary for
the diagnosis. For this study, the authors used evidence of PH
based on echocardiographic criteria previously defined by Mourani
and colleagues for PVD (8). Other notable limitations include the
fact that, although MRI and echocardiographic images were
analyzed by readers blinded to the patient identity, there were no
attempts at checking accuracy and reproducibility of the imaging
parameters (PA/AO and MR-EI) with inter- and intraobserver
measurements.

In closing, Crister and colleagues should be commended for
pioneering a new avenue of investigation for the early detection of
preterm infants at risk for a challenging disease with often
somber outcomes (6). However, although this study proposes
interesting novel imaging parameters as potential tools for early
diagnosis and prognostication, these findings should clearly be
validated in prospectively designed, large multicenter studies
in which short- and long-term outcomes should both
be evaluated. n
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IFN Therapy in Airway Disease: Is Prophylaxis a New Approach in
Exacerbation Prevention?

It is widely accepted that respiratory virus infections precipitate the
great majority of acute asthma attacks (exacerbations) in all age
groups (1). Evidence that viruses precipitate the great majority of
acute exacerbations of chronic obstructive pulmonary disease
(COPD) is also strong, in that the great majority of patients report
colds before onset of exacerbations (2), colds are powerful
predictors of exacerbation risk and severity (3), viruses are
detected in exacerbations at rates up to 67% (4), it is increasingly
recognized that many bacterial exacerbations result from secondary
bacterial infection after initial virus infection (5, 6), and
experimental virus infection induces exacerbation in z95% of
infected volunteers with COPD (7).

Although not found in all studies (8), there is now abundant
evidence that asthma is frequently accompanied by broadly
impaired antiviral immunity in both adults (9–15) and children
(16–18). Most of these studies report deficiencies in IFN-b and
IFN-l induction by virus infection of bronchial epithelial cells
(bronchial epithelial cells do not produce IFN-a), as well as
deficiencies in IFN-a, IFN-b, and IFN-l induction by virus
infection of macrophages/dendritic cells. These data clearly
implicate IFN deficiency in the pathogenesis of asthma attacks.
This interpretation is also strongly supported by the recent
elegant demonstration that low IFN response gene expression
in children with asthma strongly predicts future exacerbation
risk (19).

Deficient virus-induced IFN responses have also been reported
in BAL cells (7) and primary bronchial epithelial cells (PBECs)
in COPD (20). Rhinovirus challenge studies in COPD have
confirmed that increased virus replication is observed in both
upper and lower respiratory tracts in vivo (7, 21).

These data have generated great interest in the potential of
exogenous IFN therapy as an acute interventional treatment to
prevent early symptomatic colds progressing to virus-induced
asthma and COPD exacerbations. Djukanović and colleagues

investigated the effect of inhaled IFN-b/placebo treatment for
14 days, initiated within 24 hours of diary-verified cold/influenza
symptoms, in 134 patients with British Thoracic Society step
2–5 asthma with a history of at least one cold-related asthma
exacerbation requiring oral corticosteroids and/or antibiotics in the
last 24 months (22). There was no significant effect on the primary
endpoint of asthma symptoms in the 7 days after treatment
initiation; however, it should be noted that the colds did not result
in a clinically meaningful worsening of asthma symptoms in the
placebo-treated subjects; thus there was likely no clinically
meaningful worsening of asthma symptoms for the IFN-b
treatment to impact upon (22). There was a significant effect of
IFN-b on the secondary endpoint of morning peak flow (mean
difference, 19.5 L/min; P= 0.03), on CCL4 levels in sputum
supernatants (P= 0.035), and on induction of antiviral activity in
the lung (increased sputum ISG [IFN-stimulated gene] OAS1 and
MX1 expression; P= 0.0003 and 0.0001).

In a preplanned subgroup analysis of 54 subjects with British
Thoracic Society step 4–5 asthma, in whom colds did result in
clinically meaningful worsening of asthma symptoms in the
placebo group, there was a clinically meaningful and statistically
significant improvement in symptoms (P= 0.004), and the
percentage of patients with clinically meaningful worsening of
asthma symptoms was lower for IFN-b (17%) compared with
placebo (50%; P= 0.012). The improvement with treatment in
morning peak flow was also greater (mean difference, 31.4 L/min;
P= 0.03). Five patients receiving placebo, but only one receiving
IFN-b, required oral corticosteroids/antibiotics.

In the INEXAS (A Study in Asthma Patients to Evaluate
Efficacy, Safety and Tolerability of 14 Days Once Daily Inhaled
Interferon Beta-1a After the Onset of Symptoms of an Upper
Respiratory Tract Infection) phase 2 trial, 121 subjects with Global
Initiative for Asthma step 4–5 asthma, with >2 cold-related severe
exacerbations in the last 2 years, were randomly assigned to inhaled
IFN-b/placebo treatment for 14 days within 48 hours of
cold/influenza symptoms (23). The primary outcome, severe
exacerbations, was unexpectedly rare, with only 7 and 5 patients in
the IFN and placebo groups, respectively, resulting in the trial being
stopped early. As in the previous study, there was a significant
improvement in morning peak flow with IFN-b (P= 0.01).

These studies together indicate that IFN-b-treated asthma
exacerbations did show some evidence of efficacy, especially in
subjects in whom clinically meaningful worsening of asthma
symptoms occurred after colds. However, both studies suffered
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