


Over the past five years, more than 800 families have partnered with 
Children’s Hospital of Philadelphia (CHOP) to help improve care for 
babies with bronchopulmonary dysplasia (BPD). This booklet shares 
what we’ve learned together — highlighting key research findings  
and how your participation is helping to shape better treatments and 
long-term outcomes for children with BPD. 

Thank you for being an essential part of this progress. 
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Outpatient Respiratory Outcomes in Children with BPD on  
Supplemental Oxygen
This study looked at children born prematurely with bronchopulmonary dysplasia (BPD) who 
needed oxygen when they went home from the NICU. Researchers wanted to see if the amount of 
oxygen used at home affected breathing symptoms over the first three years of life. They found no 
major differences in breathing problems, emergency room visits or hospital stays between children 
on different oxygen levels. However, children who needed more oxygen at home were more likely to 
use more medications and need a gastrostomy tube (G-tube) for feeding. Those who stayed on oxygen 
longer were also more likely to use inhaled corticosteroids and be fed by G-tube. 

Bronchopulmonary Dysplasia and Diuretic Use in an Outpatient Setting 
Many babies with BPD are prescribed diuretics (medicines that help remove extra fluid) while in the 
NICU. This study looked at which children continued diuretics at home, what types were used and 
for how long. Children prescribed diuretics for home were typically born earlier, weighed less, had 
more severe BPD and stayed in the hospital longer. They were also more likely to need other medical 
support, such as oxygen or feeding tubes. Most children were sent home on one or two diuretics. 
Those who needed three were often more medically complex. By age two, most children no longer 
needed diuretics. Children who stayed on diuretics longer often had a tracheostomy, G-tube or home 
oxygen. For those using oxygen, being on more diuretics was linked with a slower weaning off oxygen. 
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Outpatient Diuretic Use and Respiratory Outcomes in Children with 
BPD During the First Three Years of Life 
There isn’t much known about how diuretics help children after they leave the NICU. This study 
followed children with BPD up to age three to see if diuretic use affected breathing problems or 
hospital visits. Children taking diuretics tended to have more complex medical needs. Those on one 
or two diuretics were less likely to be hospitalized for breathing problems, and children on two were 
less likely to need emergency room visits. However, children on three diuretics were just as likely as 
those not on diuretics to need sick visits, ER visits or hospital stays. Breathing symptoms were 
similar for all groups. The study also found that when caregivers stopped diuretics without a doctor’s 
guidance, children were more likely to be hospitalized for breathing issues. 

Outpatient Clinical Care for Bronchopulmonary Dysplasia: A Survey 
of the BPD Collaborative 
This study looked at how different hospitals care for children with BPD. Healthcare providers from 
27 hospitals in the BPD Collaborative completed a survey about their outpatient care practices. The 
survey asked which patients are referred to BPD clinics, what support services they use, when tests 
like echocardiograms or lung function studies are ordered and how long children are followed. 
Researchers found that care varies widely between hospitals. These differences show the need for 
shared guidelines to help standardize outpatient BPD care. 

Number of Children in  
the Household Influences 
Respiratory Problems in 
Children with BPD 
This study included families from 13 
BPD Collaborative centers and looked 
at whether having more children in the 
household increased the risk of breathing 
problems for a child with BPD. Each 
additional child in the home raised the 
risk of hospital admission by 13%, 
antibiotic use by 13%, coughing or 
wheezing by 10%, nighttime breathing 
issues by 14% and rescue medication use 
by 18%. These results show that more 
children in the home can increase the 
risk of respiratory illnesses in children 
with BPD. Steps to help reduce infections 
include keeping up with vaccines (for 
flu, RSV and COVID-19) and separating 
sick family members when possible. 
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Outpatient Respiratory Outcomes in Extremely Preterm Children 
During the First Three Years of Life 
This study followed over 1,000 children born before 32 weeks of pregnancy, enrolled at CHOP and 
Johns Hopkins Children’s Center between 2008 and 2023. Researchers compared children born 
extremely early (22–24 weeks) with those born later (28–32 weeks). Babies born earliest were more 
likely to have severe BPD, develop pulmonary hypertension, need oxygen at home and have activity 
limitations in early childhood. They were also more likely to be identified as Black and/or Hispanic. 
However, other breathing symptoms and healthcare needs were similar between the two groups, 
suggesting that how early a baby is born alone doesn’t predict most breathing outcomes in early life. 

Ambient Air Pollution and Outpatient Morbidities in BPD 
This study examined whether exposure to outdoor air pollution affected health outcomes for  
children with BPD. About 800 children from CHOP and Johns Hopkins (2008–2021) were divided 
into groups based on low, medium or high pollution exposure. Children in the higher-exposure 
groups were more likely to need systemic steroids and have emergency department visits. Higher 
exposure was linked with factors such as non-white race, use of a home ventilator and lower  
household income. These findings show that air pollution can worsen health outcomes in children 
with BPD, and more research is needed to find ways to protect these children from pollution. 
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Outpatient Inhaled  
Corticosteroid Use in 
Bronchopulmonary  
Dysplasia 
Inhaled corticosteroids (ICS) are 
often used to treat breathing or 
asthma-like symptoms in children 
with BPD. This study followed 661 
children seen at CHOP pulmonary 
clinics from 2016 to 2021. At their  
first visit, 9% had been prescribed  
an ICS at NICU discharge, 14% after 
discharge but before the first visit 
and 7% were prescribed one during 
the first visit. Children prescribed 
ICSs were more likely to visit the ER, 
be hospitalized and have asthma 
compared to those not using ICSs. 
Children with asthma who used ICSs 
were diagnosed at an earlier age.  
ICS use was not linked with how 
severe a child’s BPD was in the NICU. 

Validation of an Outpatient Questionnaire for Bronchopulmonary 
Dysplasia Control 
There are few reliable ways to measure how well BPD is managed after babies leave the NICU. This 
study developed a questionnaire for parents to assess their child’s BPD control. Over 1,000 children 
from 13 outpatient centers (2018–2022), including CHOP, participated. The new tool was adapted 
from an asthma control test and given to caregivers during clinic visits. Most caregivers (86%) felt 
their child’s symptoms were well controlled, regardless of BPD severity or pulmonary hypertension. 
The questionnaire also predicted ER visits and hospitalizations — children rated as “partially 
controlled” or “uncontrolled” were 4 to 5 times more likely to need emergency or hospital care. 

Parental Report of Indoor Air Pollution and Respiratory  
Morbidities in BPD 
This study explored how indoor air pollution affects children with BPD. More than 1,000 participants 
were included from multiple BPD Collaborative centers. About 40% were exposed to at least one 
source of indoor pollution. Children exposed to secondhand smoke were much more likely to need 
ER visits, antibiotics or systemic steroids. Even children exposed to other forms of indoor pollution 
(not smoke) used more antibiotics. These results show a strong link between indoor pollution —  
especially secondhand smoke — and breathing problems in children with BPD, emphasizing the 
importance of clean indoor air and public health efforts to reduce home pollution. 



Our Ongoing Research 
Scan the QR code or go to 
www.chop.edu/pulmonary-research  
to learn more about our clinical  
research programs and opportunities 
to participate in research.
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Indoor Air Pollution Increases During Wildfires for Children with BPD 
This study looked at how wildfire smoke affected indoor air quality for children with BPD during  
the 2023 Canadian wildfires. Fourteen families in Pennsylvania and New Jersey used indoor air monitors 
to track air quality between May and July 2023. The study found that fine particles (PM2.5) from wildfire 
smoke significantly increased indoor pollution to levels that could harm children with lung disease. This 
shows that staying indoors alone may not fully protect children with BPD during wildfire events, and 
better public health strategies may be needed. 

Approaches to Interdisciplinary Care for Infants with Severe BPD:  
A Survey of the BPD Collaborative 
BPD is a common and serious lung condition in premature infants, often requiring long-term care. This 
study surveyed 18 hospitals in the BPD Collaborative to understand how they organize care teams and 
follow patients. Results showed wide differences in how teams are structured — some have dedicated 
BPD programs, while others rely on consult services. The timing of assessments, hospital rounds and 
follow-up visits after discharge also varied. The findings highlight the importance of team-based care  
and the need for shared guidelines to ensure all infants with BPD receive consistent, high-quality care. 

Caregiver Social Needs and Outpatient Respiratory Outcomes in  
Children with BPD 
This study examined how caregivers’ social needs — such as trouble paying bills, transportation challenges 
or food insecurity — affect the health of children with BPD. About one-third of caregivers reported at 
least one social need, most often difficulty paying utility bills. Families with social needs were more 
likely to be non-white, and their children were typically born earlier and weighed less. Each additional 
social need increased the chance of an ER visit by 32% and hospitalization by 38%. Although children of 
non-white caregivers were hospitalized more often, this was not fully explained by social needs alone. 
The findings suggest that both social and systemic factors influence health outcomes, and more research 
is needed on how support programs can improve respiratory health in children with BPD. 
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