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Research Highlights

Recruitment

The Division of Pulmonary Medicine continues to expand its research focus with the recruitment of two leading senior
pulmonary researchers, A.P. Naren and Assem Ziady. They have both rapidly integrated into the research culture at
Cincinnati Children's and bring unique interests and talents to the Cincinnati area.

A.P.Naren, PhD, is a professor and the Tom Boat Endowed Chair in Pulmonary Medicine, and he co-directs the Cystic
Fibrosis Research Program at Cincinnati Children's. Naren joined the Pulmonary Medicine division at Cincinnati
Children's in 2013. He was a professor of biophysics at the University of Tennessee Health Science Center. His expertise
is in macromolecular signaling complexes in cells, focusing on how the CFTR protein interacts with protein binding
partners. Naren studies pulmonary and gastrointestinal diseases that result from CFTR dysregulation. For example, loss of
CFTR function results in cystic fibrosis, while gain in function of CFTR results in secretory diarrhea. His interests also

include personalizing therapies to treat cystic fibrosis by using patient-derived model systems to test novel therapeutics.

Assem Ziady, PhD, is an associate professor in Pulmonary Medicine and directs the Biomarker Analysis and Assay
Development Core within the Cystic Fibrosis Research Program at Cincinnati Children's. He joined the Division of
Pulmonary Medicine at Cincinnati Children's in 2014. Ziady was an associate professor of pediatrics at Emory University
School of Medicine in Atlanta. His expertise is in redox signaling in pulmonary disorders including cystic fibrosis, focusing
on how CFTR dysfunction upsets the normal balance of oxidants and antioxidants. Ziady is also focused on enhancing
non-viral vectors to increase the efficiency of gene delivery, and the use of proteomics to develop novel biomarkers of
cystic fibrosis disease.

New Imaging Technology

Jason Woods, PhD, and Zackary Cleveland, PhD, are pushing the envelope to advance magnetic resonance-based
imaging of the lung in pediatrics. The team utilizes "ultrashort echo time," or UTE, MRI to obtain high-quality structural
detail of the lungs, which has traditionally been hampered by technical limitations of MR imaging. These capabilities are
being examined in pediatric pulmonary and neonatal populations. Woods and Cleveland have further advanced
hyperpolarized gas imaging (129 Xenon) to quantify regional ventilation in the lungs, pushing these technologies into
younger patients with rare lung disorders. The researchers have teamed up with Bruce Trapnell, MD, to quantify
pulmonary surfactant levels in patients with pulmonary alveolar proteinosis (PAP), serving to monitor response to

interventions and potentially develop new treatments.

Expanded Research Collaborations

The Pulmonary Medicine research team has developed new, and strengthened existing, partnerships with other Cincinnati
Children's divisions: Pulmonary Biology; General and Thoracic Surgery; Developmental Biology; Biostatistics and
Epidemiology; Gastroenterology, Hepatology and Nutrition; and Cardiovascular Imaging Core through the Cystic Fibrosis
Foundation (CFF) and supported CF Research Development Program (CF-RDP) under the direction of JP Clancy, MD.
This core grant supports CF-focused research and training across campus, and the nation, and was initially established by
Jeffrey Whitsett, MD, over 20 years ago. The theme of the Cincinnati Children's program is "Personalized Medicine for CF,"
and itis funded at $470,000/year through 2019 (~25% increase over prior funding).

Pulmonary Medicine at Cincinnati Children's is also part of three additional CFF-supported programs that aim to transform
disease. 1) The CF C3N (or Collaborative Chronic Care Network) aims to develop a learning health system to better inform
and manage patients with CF. This program, headed by Michael Seid, PhD, and Peter Margolis, MD, who is with the
James M. Anderson Center for Health Systems Excellence, is currently completing the design phase, and will be rolling out
new interactive care tools in the fall of 2015. 2) Gary McPhail, MD, associate professor and CF Care Center director, and

Chris Siracusa, MD, assistant professor, have joined the recently inaugurated CFF Adherence Consortium. This national


http://www.cincinnatichildrens.org/bio/n/ap-naren/
https://www.uthsc.edu/
http://med.emory.edu/index.html
http://www.cincinnatichildrens.org/bio/w/jason-woods/
http://www.cincinnatichildrens.org/bio/t/bruce-trapnell/
http://www.cincinnatichildrens.org/research/divisions/p/pulmonary-bio/default/
http://www.cincinnatichildrens.org/research/divisions/g/thoracic-surgery/default/
http://www.cincinnatichildrens.org/research/divisions/d/dev-biology/default/
http://www.cincinnatichildrens.org/research/divisions/b/biostatistics/default/
http://www.cincinnatichildrens.org/research/divisions/g/gastroenterology/default/
http://www.cincinnatichildrens.org/research/cores/cardio-imaging/services/
https://www.cff.org/
http://www.cincinnatichildrens.org/bio/c/john-clancy/
http://www.cincinnatichildrens.org/bio/w/jeffrey-whitsett/
http://c3nproject.org/
http://www.cincinnatichildrens.org/bio/s/michael-seid/
http://www.cincinnatichildrens.org/bio/m/peter-margolis/
http://www.cincinnatichildrens.org/bio/m/peter-margolis/
http://www.cincinnatichildrens.org/bio/m/gary-lewis-mcphail/
http://www.cincinnatichildrens.org/service/c/cystic-fibrosis/default/
http://www.cincinnatichildrens.org/bio/s/christopher-siracusa/

network seeks to understand and develop new tools to improve adherence in CF, which directly impacts patient outcomes
and quality of life. 3) The Cincinnati Children's CF Therapeutic Development Network grant was renewed, and the
Cincinnati Children's site was identified as a top quartile-performing center, with increased funding and studies in young

pediatric patients with CF.

Asthma is the most common chronic disorder in pediatrics that touches numerous pediatric disciplines, including
Pulmonary Medicine. Under the leadership of professors Carolyn Kercsmar, MD, and Theresa Guilbert, MD, who research
to better understand and manage asthma in the inner-city community, the team has received a grant from the Luther
Foundation in 2015. The team will conduct research to better understand the barriers and opportunities to improve asthma
outcomes in difficult to treat pediatric populations, focusing on one of the key community health missions of Cincinnati
Children's.

Significant Publications

Clancy JP. CFTR potentiators: not an open and shut case. Sci Transl Med. 2014 Jul 23;6(246):246fs27.
This is a requested expert review of two articles presented in the same issue of Science Translational Medicine (Veit et
al. and Cholon et al.) Insights into the positive and negative effects of drugs to treat cystic fibrosis (CF) patients with a
common mutation raise questions about how we discover and translate CF therapeutics. The articles delve deeper into
the effects of ivacaftor on the common CF-causing mutant protein (F508del CFTR) after it has been localized to the
plasma membrane. The results provide the CF research community with future therapeutic development
considerations, including assessment of protein stability as part of the lead candidate selection process, and
possibilities for different combinations of modulators within and between classes to be personalized for individual CF
patients (targeting one or more types of CFTR dysfunction). The new data illustrate how much more there is to learn
about CFTR in the post-modulator era and that scientific translation is an iterative process moving from the bench to the
bedside and back.

Faro A, Wood RE, Schechter MS, Leong AB, Wittkugel E, Abode K, Chmiel JF, Daines C, Davis S, Eber E, Huddleston C,
Kilbaugh T, Kurland G, Midulla F, Molter D, Montgomery GS, Retsch-Bogart G, Rutter MJ, Visner G, Walczak SA, Ferkol
TW, Michelson PH; American Thoracic Society Ad Hoc Committee on Flexible Airway Endoscopy in Children. Official
American Thoracic Society technical standards: flexible airway endoscopy in children. Am J Respir Crit Care Med. 2015
May 1;191(9):1066-80.
Published technical standards on how to perform airway endoscopy (FAE) in children are lacking, despite it being an
accepted and frequently performed procedure in the evaluation of known or suspected airway and lung parenchymal
disorders. A multidisciplinary committee, approved by The American Thoracic Society (ATS) to delineate technical for
performing FAE in children, completed a pragmatic synthesis of the evidence and utilized it to answer clinically relevant
questions. Based predominantly on the collective clinical experience of committee members, recommendations were
developed highlighting the importance of FAE-specific airwmay management techniques and anesthesia, establishing
suggested competencies for the bronchoscopistin training, and defining areas deserving further investigation. These
ATS-sponsored technical standards describe the equipment, personnel, competencies, and special procedures

associated with FAE in children.

Guilbert TW, Mauger DT, Lemanske RF Jr. Childhood asthma-predictive phenotype. J Allergy Clin Immunol Pract. 2014
Nov-Dec;2(6):664-70.
The asthma-predictive phenotype is defined in children as having frequent, recurrent wheezing in early life and risk
factors associated with the continuation of asthma symptoms in later life. Genetic, environmental, developmental, and

host factors and their interactions may contribute to the development, severity, and persistence of the asthma
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phenotype over time. Several asthma-predictive phenotypes were developed retrospectively based on large,
longitudinal cohort studies. Key characteristics were determined by this study distinguishing the childhood asthma-
predictive phenotype; including being male, having a history of wheezing with lower respiratory tract infections,
parental asthma, or atopic dermatitis, early sensitization to food or aeroallergens, eosinophilia, or lower lung function in

early life.

Powers SW, Stark LJ, Chamberlin LA, Filigno SS, Sullivan SM, Lemanek KL, Butcher JL, Driscoll KA, Daines CL, Brody AS,
Schindler T, Konstan MW, McCoy KS, Nasr SZ, Castile RG, Acton JD, Wooldridge JL, Ksenich RA, Szczesniak RD,
Rausch JR, Stallings VA, Zemel BS, Clancy JP. Behavioral and nutritional treatment for preschool-aged children with
cystic fibrosis: a randomized clinical trial. JAMA Pediatr. 2015 May;169(5):e150636.

Evidence-based treatments that achieve optimal energy intake and improve growth in preschool-aged children with
cystic fibrosis (CF) are a critical need. This randomized clinical trial was designed to test whether behavioral and
nutritional treatment (intervention) was superior to an education and attention-control treatment. The results provide
evidence that behavioral and nutritional treatment may be efficacious as a nutritional intervention for preschoolers
aged two to six years with CF and pancreatic insufficiency. (clinicaltrials.gov identifier: NCT00241969)

Pennati F, Quirk JD, Yablonskiy DA, Castro M, Aliverti A, Woods JC. Assessment of regional lung function with

mul
201

tivolume (1)H MR imaging in health and obstructive lung disease: comparison with (3)He MR imaging. Radiology.

4 Nov;273(2):580-90.

This study introduces a method based on multivolume proton (hydrogen [(1)H]) magnetic resonance (MR) imaging for
the regional assessment of lung ventilatory function. The use of this method was investigated in healthy volunteers and
patients with obstructive lung disease, the outcome of which was compared with the outcome of the research standard,
helium 3 MR imaging. The findings of this study demonstrate that multivolume (1)H MR imaging, without contrast
material, can be used as a biomarker for regional ventilation, both in healthy volunteers and patients with obstructive
lung disease.
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intervention to improving treatment attitudes and self-efficacy of adolescents with cystic fibrosis: a pilot study.
J Health Care Chaplain. 2015; 21:76-90.
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Davidson Ward SL, Amin R, Arens R, Zhongping C, Davis S, Gutmark E, Superfine R, Wong B, Zdanski C, Khoo MC.
Pediatric sleep-related breathing disorders: advances in imaging and computational modeling. IEEE Pulse.
2014; 5:33-9.

Dinakar C, Oppenheimer J, Portnoy J, Bacharier LB, Li J, Kercsmar CM, Bernstein D, Blessing-Moore J, Khan D,
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Downes KJ, Rao MB, Kahill L, Nguyen H, Clancy JP, Goldstein SL. Daily serum creatinine monitoring promotes
earlier detection of acute kidney injury in children and adolescents with cystic fibrosis. J Cyst Fibros. 2014;
13:435-41.

Edukulla R, Singh B, Jegga AG, Sontake V, Dillon SR, Madala SK. Th2 Cytokines Augment IL-31/IL-31RA
Interactions via STAT6-dependent IL-31RA Expression. J Biol Chem. 2015;290:13510-20.

Faro A, Wood RE, Schechter MS, Leong AB, Wittkugel E, Abode K, Chmiel JF, Daines C, Davis S, Eber E,
Huddleston C, Kilbaugh T, Kurland G, Midulla F, Molter D, Montgomery GS, Retsch-Bogart G, Rutter MJ, Visner G,
Walczak SA, Ferkol TW, Michelson PH, American Thoracic Society Ad Hoc Committee on Flexible Airway Endoscopy
in C. Official american thoracic society technical standards: flexible airway endoscopy in children. Am J Respir
Crit Care Med.2015; 191:1066-80.

Fleck RJ, Amin RS, Shott SR, Mahmoud MA. MRl sleep studies: use of positive airway pressure support in
patients with severe obstructive sleep apnea. Int J Pediatr Otorhinolaryngol. 2014; 78:1163-6.
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Guilbert TW, Bacharier LB, Fitzpatrick AM. Severe asthma in children. J Allergy Clin Immunol Pract. 2014; 2:489-
500.

Guilbert TW, Mauger DT, Lemanske RF, Jr.. Childhood asthma-predictive phenotype. J Allergy Clin Immunol Pract.
2014; 2:664-70.
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rejection with (1)H MRI. Magn Reson Med.2015;73:1970-8.
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The Journal of Biological Chemistry

Research by Anjaparavanda Naren, PhD, into the
underlying mechanisms of cystic fibrosis — a disease
marked by impaired fluid secretions in the lung — is
providing insights into why 7 percent of patients develop
diarrhea as an adverse effect of certain prescription drugs.

Naren is the Thomas Boat Chair in Cystic Fibrosis
Research and Co-Director, Cystic Fibrosis Research Center.
He and a Pulmonary Medicine research team that included
Chang Suk Moon, PhD, Kavisha Arora, PhD, and Sunitha
Yarlagadda have identified an interplay between multidrug
resistance protein 4 (MRP4) and the cystic fibrosis
transmembrane conduct regulator (CFTR), a chloride channel
on epithelial cells that retains and releases fluids. In cystic
fibrosis, the channel underperforms, keeping fluids in the
lungs; in diarrhea, the channel over-performs and releases
fluids into the intestines and bowel.

“Until now, we did not have a good model system to
study intestinal biopsies, because the tissue samples are
so small,” Naren explains. His team deployed stem-cell
technologies to create intestinal organoids, called “enteroids,”
from tissue biopsies from mice. The enteroids were exposed
in the laboratory to two drugs and monitored for excessive
secretions — the symptoms of diarrhea. The enteroids also
were monitored to determine how they responded to anti-
diarrhea treatments.

The study in 7he Journal of Biological Chemistry involved
irinotecan (a colon cancer drug) and AZT, an antiviral drug
for HIV/AIDS. The drugs inhibited MRP4, producing
compartmentalized accumulation of cAMP (3’-5’-cyclic
adenosine monophosphate) in close proximity to the CFTR,
activating the channel function and causing excessive fluid
secretion and diarrhea.

“Our findings have broad implications and may help
to identify therapeutic targets for ameliorating medication-
induced diarrheas,” Naren says. “Enteroids allow us to use
stem-cell techniques to develop a better index of chloride
channel function, giving us the kinds of tools to move into
personalized medicine.”
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the journal of biological chemistyy

A study led by Cincinnati Children’s researchers
was featured on the May 2015 cover of

The Journal of Biological Chemistry. The

study reports that CFTR-MRP4-containing
macromolecular complexes play an important
role in the pathogenesis of drug-induced
diarrhea, a finding that could have important
clinical implications in the hunt for novel agents
to mitigate it.

“Enteroids allow us to use
stem-cell techniques to
develop a better index of
chloride channel function,
giving us the kinds of tools
to move into personalized
medicine.”
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