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Research Highlights

The Center for Pulmonary Imaging Research-Neonatal Imaging Highlights
The Center for Pulmonary Imaging Research (CPIR), established in 2013 under the leadership of Dr. Jason Woods, PhD, has a mission

to broaden the understanding of regional lung structure and function, and of how these are altered by pulmonary disease. A primary
research focus of the CPIR includes neonatal pulmonary imaging using a unique, neonatal-sized MRI scanner sited within the NICU.
Recent work on imaging infants with bronchopulmonary dysplasia (BPD) has demonstrated that lung MRI is able to spatially resolve and
quantify structural abnormalities in neonatal lung tissue with CT-like resolution and density, but without the ionizing radiation associated
with CT. Dr Woods and his team has used MRI results in BPD patients to differentiate subtle differences between mild and more severe
disease, through analysis of lung parenchyma thatis outside of the normal range and can represent either fibrosis or alveolar
simplification. These findings may serve as a basis for defining individual phenotypes of disease, which could impact clinical care and
predict future outcomes. In addition, recent developments on a novel MRI acquisition sequence (called ultrashort echo time MRI) and
associated image reconstruction methods have demonstrated the ability to generate images gated to various phases of respiration. This
also allows inspiration-expiration differences to be examined, but also allows data acquired during motion-corrupted periods to be
discarded, while preserving data acquired during periods of quiescence. Preliminary implementation of these techniques has shown
promise in visualizing rare neonatal lung disorders (such as congenital diaphragmatic hernia or tracheal esophageal fistula/esophageal
atresia) both before and after surgical repair. Monitoring and quantification of lung and airway tissues at pre- and post-repair time-points
will provide important, new insights into patients’ recovery trajectories.

Developing a Learning Network for Cystic Fibrosis


http://auth.sc.cincinnatichildrens.org/
https://www.cincinnatichildrens.org/bio/w/jason-woods

Imagine a system of cystic fibrosis (CF) care that can produce these outcomes: The average patient health-related quality of life is no
different from that of the general population, people with CF and their families are able to achieve their stated goals, and the median age
at death has doubled from 27.5 years (2013 data) to 55 years. What will it take to get there? To answer this question, a team led by
Michael Seid, PhD, has received funding from the Cystic Fibrosis Foundation to design and develop the CF care model of the future. This
team envisions a system that makes it easier for everyone-families, people with CF, clinicians, researchers and others-to work together at
scale to improve health, care and costs for people with CF. This builds on improvement work at Cincinnati Children's Cystic Fibrosis
Center, the CF Foundation’s work in developing a patient registry and care center network, and the James M. Anderson Center for
Health Systems Excellence development of learning networks in other conditions. Beginning with 13 adult and pediatric programs, the
pilot CF Learning Network will develop the social, technical and scientific infrastructure for collaborative learning and improvement; and
improve outcomes such as quality of life, patients’ ability to meet their personal goals and clinician joy in work. If successful, the CF
Foundation plans to spread the CF Learning Network to CF clinical programs throughout the country

Significant Publications

Walkup LL, Tkach JA, Higano NS, Thomen RP, Fain SB, Merhar SL, Fleck RJ, Amin RS, Woods JC. Quantitative Magnetic Resonance
Imaging of Bronchopulmonary Dysplasia in the Neonatal Intensive Care Unit Environment. Am J Respir Crit Care Med. 2015 Nov
15;192(10):1215-22.
In this pilot study, the research team demonstrated the feasibility of the use of a small footprint MRI scanner in the neonatal intensive
care unit. Pulmonary MRI revealed quantifiable, significant differences between patients with bronchopulmonary dysplasia,
premature patients without BPD, and full-term control subjects. Researchers could implement these methods individually phenotype
disease, which may impact clinical care and predict future outcomes.

Clancy JP, Davis SD, Ratjen F, Brumback LC, Johnson RC, Filbrun AG, Kerby GS, Panitch HB, Donaldson SH, Rosenfeld M. Infant lung
function tests as endpoints in the ISIS multicenter clinical trial in cystic fibrosis. J Cyst Fibros. 2016 May;15(3):386-91.
In this study, the team demonstrated that infant pulmonary function tests are not appropriate primary endpoints for multicenter clinical
trials due to challenges of obtaining acceptable data and near-normal average raised volume measurements. The results indicated
that raised volume measures have potential to serve as secondary endpoints in future clinical CF trials in young children with CF.

Shamsuzzaman AS, Somers VK, Knilans TK, Ackerman MJ, Wang Y, Amin RS. Obstructive Sleep Apnea in Patients with Congenital
Long QT Syndrome: Implications for Increased Risk of Sudden Cardiac Death. Sleep. 2015 Jul;138(7):1113-9.
In this report, Amin and colleagues demonstrated that the presence and severity of obstructive sleep apnea (OSA) in patients with
congenital long QT syndrome (LQTS) associates with increased QT prolongation corrected for heart rate. This is an important
biomarker of sudden cardiac death (SCD). Treatment of OSA in LQTS patients may reduce QT prolongation, thus reducing the risk of
LQT-triggered SCD.

Shaughnessy EE, White C, Shah SS, Hubbell B, Sucharew H, Sawnani H. Implementation of Postoperative Respiratory Care for
Pediatric Orthopedic Patients. Pediatrics. 2015 136(2): €505-12.
Members of the research team implemented an innovative respiratory care algorithm in hip and spine surgery patients by
empowering RTs and engaging families to participate in care. In this quality improvement-based algorithm, the investigators found
that this approach associates with decreased prolonged oxygen use in patients with chronic underlying pulmonary conditions.

Sinha C, Ren A, Arora K, Moon CS, Yarlagadda S, Woodrooffe K, Lin S, Schuetz JD, Ziady AG, Naren AP. PKA and actin play critical
roles as downstream effectors in MRP4-mediated regulation of fibroblast migration. Cell Signal. 2015 Jul;27(7):1345-55.
In this series of studies, the research team found that actin interacts with multidrug resistance protein MRP4 of fibroblasts,
predominantly at the plasma membrane, and an intact actin cytoskeleton required to restrict MRP4 to specific microdomains.
Increased accumulation of cAMP in Mrp4(-/-) fibroblasts facilitated cortical actin polymerization in a PKA-dependent manner at the
fibroblast leading edge, which in turn increased the overall rate of cell migration to accelerate the process of wound healing.
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Together, the findings from this study suggest a novel cAMP-dependent mechanism for MRP4-mediated regulation of fibroblast

migration whereby PKA and actin play critical roles as downstream effectors in wound healing.
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Clancy JP. Cystic Fibrosis Transmembrane Conductance Regulator Function in Airway Smooth Muscle. A Novel Role in
Cystic Fibrosis Airway Obstruction. Am J Respir Crit Care Med.2016; 193:352-3.
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Edition. New York: Oxford University Press; 2015:281-90.
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