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Research Highlights

Excellence in Clinical Outcomes in Juvenile Arthritis

Improving outcomes of children living with juvenile idiopathic arthritis (JIA) is the mission of the international quality
improvement collaborative Pediatric Rheumatology Care and Outcomes Improvement Network (PR-COIN). Esi Morgan
DeWitt, MD, MSCE, is working with the learning networks core of the James M. Anderson Center for Health Systems
Excellence, and has led PR-COIN to another year of growth. As principal investigator of several grants supporting this
network of 17 pediatric rheumatology sites, the PR-COIN cohort consists of over 2,600 children with JIA. Data from patient
visits are entered into a shared registry and used for clinical care, quality improvement and research. Network teams
review data and share progress during monthly webinars. Parent volunteers are much involved in the PR-COIN
improvement work, interacting closely with the rheumatology provider teams. Care providers from the Division of
Rheumatology at Cincinnati Children's share best practices and advance quality improvement initiatives with the other PR-
COIN teams during semiannual two-day learning sessions. The network has demonstrated success in improving JIA
outcomes with an increasing proportion of children in the network reaching a state of clinical remission of JIA and also
achieving better functional outcomes. Network sites have improved processes of medical care, including more reliable
monitoring of medication safety, and increased counseling of patients on safe use of medications. PR-COIN has
developed JIA Medication Choice Cards to facilitate shared decision making among providers, families and children with
JIA. In the past year, PR-COIN introduced new informatics tools, which semi-automate the planning of patient visits and

enhance population management; the network has received grant funding from AHRQ, PCORI and Pfizer.

Connecting the Silos: A Partnership to Improve Immunization Rates Among Adolescents with
High-Risk Health Conditions

Jennifer Huggins, MD and Rebecca Brady, MD in the Division of Infectious Disease are co-principal investigators of a
grant awarded by Pfizer. The funded research is aimed at improving the delivery and documentation of immunizations to
adolescents with high-risk (chronic and immunocompromising) conditions. These high-risk teens often require additional
vaccinations and/or schedule modifications to meet Advisory Committee on Immunization Practices (ACIP) guidelines.
There are several barriers to proper delivery and documentation of immunizations to high-risk teens that this project hopes
to address; there is a lack of knowledge by providers, as well as patients and parents, regarding vaccine
recommendations, benefits and risks. With the exception of the influenza vaccine, there is no standard practice for
administration of vaccines in most specialty clinics at Cincinnati Children's. Further, a central, accurate vaccination
database accessible by the Primary Care Provider (PCP) and the specialists about vaccination status and administration is
lacking. The ownership of the unique vaccination requirements for these patients who receive care from specialists in
addition to their PCP is often unclear. The 2013 Infectious Diseases Society of America (IDSA) Clinical Practice Guideline
for Vaccination of the Immunocompromised Host recommends that specialists share this responsibility with the PCP to
ensure that appropriate vaccinations are administered to patients with high-risk health conditions. Since the start of this
vaccination initiative, the team has implemented a reliable process to administer Prevnar 13 to immunocompromised
adolescents in the Rheumatology Clinic, Inflammatory Bowel Disease (IBD) Center and the HIV clinics. As a result of this
initiative, the percentage of immunocompromised adolescents vaccinated with PREVNAR13 increased from 20 to 80%.
Given its success, this team effort will be expanded to additional vaccinations, and eventually to additional specialty clinics
at Cincinnati Children's. Infections are a major cause of morbidity and mortality in ourimmunocompromised patients.
Successful completion of this project will assure protection against preventable infections for ourimmunocompromised

patients.

Functional genomics offers insights into macrophage activation syndrome in patients with

Systemic JIA
Alexei Grom, MD, in collaboration with Kenneth Kaufman, PhD; John Harley, MD, PhD; and Kejian Zhang, PhD, used
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functional genomics to explore the genetic causes of macrophage activation syndrome (MAS), a severe and often life-
threatening complication of rheumatic diseases. These studies, published in Arthritis and Rheumatology, utilized family-
based whole exome sequencing (WES) to identify shared genetic mutations of children who developed MAS. Dr. Grom
found that patients with rheumatic disease who develop MAS often share genetic variants in genes that have been
implicated in development of familial hemophagocytic lymphohistiocytosis, a group of rare genetic conditions that share
many clinical features with MAS. Additionally, this research identified numerous new candidate genes that may contribute
to MAS. Dr. Grom also authored two additional reports in Nature Genetics and Arthritis Care Research that identified
genetic causes of recurrent MAS with other autoinflammatory syndromes. Together with Grant Schulert, MD, PhD, along
with collaborators at Novimmune and two pediatric rheumatology centers in Italy, Alexei Grom completed a translational
research study which suggests that interferon gamma is a key cytokine in the pathogenesis of MAS. Together, this year’s
research results paved the way for the first clinical trial in MAS, which is currently in its planning stage.

Research Flow Cytometry Core Provides Novel Technologies for Cincinnati Children's
Investigators

Directed by Sherry Thornton, PhD, the Research Flow Cytometry Core (RFCC) is housed in the Division of Rheumatology,
and provides state-of-the-art equipment to over 140 research investigators to perform single cell analysis. In the last year,
funding from the Research Foundation enabled the Core to increase the capacity for highly multi-parametric flow cytometry
that provides capability for more detailed cellular analysis. Furthermore, an educational program was developed for this
technology and offered to our users. The Core is supported by three National Institutes of Health (NIH) grants (NIH
AR473363, NIH DK78392 and NIH DK9097 1), the Cincinnati Rheumatic Disease Core Center, the Center for Excellence
in Molecular Hematology and the Digestive Health Center. To enhance the research of Cincinnati Children's investigators,
the RFCC works closely with other core facilities, for example: collaborations with Cincinnati Children's Gene Expression
Core and the DNA Sequencing and Genotyping Core have improved the workflow of combining cell sorting and single cell
analysis for RNA sequencing. Such innovative activities of the RFCC were presented at a workshop on Bridging Flow
Cytometry with New Technologies at the 2015 annual meeting of the International Society for the Advancement of
Cytometry in Glasgow, Scotland. The novel technique of examining RNA at the single cell level using flow cytometry has
also been implemented into the RFCC.

Effective Ovarian Protection of Girls with Lupus Requiring Cyclophosphamide

Hermine Brunner MD, MSc, MBA, in collaboration with Susan Rose, MD, from the Division of Endocrinology, reported the
results of a randomized, double-blind, placebo-controlled, dose-escalation study of the gondadotropin releasing hormone
agonist (GnRH) triptorelin in girls requiring cyclophosphamide for severe life-threatening manifestations of lupus
(NCT00124514). Published in Arthritis & Rheumatology, this international multi-center study was supported by a grant from
the FDA Office of Orphan Product Development, Watson Pharmaceuticals and the Center for Clinical & Translational
Science & Training. The goal of this clinical trial was to demonstrate the pharmacokinetics, safety and provisional efficacy
of triptorelin when used for ovarian protection. The primary outcome was a weight-adjusted dose of triptorelin which
provided complete ovarian suppression in atleast 90% of the girls with lupus, as determined by GnRH stimulation testing.
Secondary outcomes included the period of time required to achieve ovarian suppression and safety. The investigators
reported that a weight-adjusted dose of triptorelin at 120 ug/kg body weight is needed to reach sustained complete ovarian
suppression in atleast 90% of the patients. After administration of the initial dose of triptorelin, 22 days were required to
achieve complete ovarian suppression. The safety profile of triptorelin in the study population seemed acceptable, as rates
of adverse events and serious adverse events per 100 patient months of follow-up were not higher in the triptorelin group
as compared with the placebo group. Ovarian function was preserved in patients receiving triptorelin. The authors
concluded that higher doses of triptorelin than those generally used for adult women are needed to achieve and maintain
complete ovarian suppression in girls with lupus, but that high-dose triptorelin was safe and well tolerated. The study is

among the first to provide guidance on evidence-based dosing of medications for children with lupus.
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Pediatric Rheumatology Collaborative Study

The Pediatric Rheumatology Collaborative Study Group (PRCSG) is an international network of over 190 pediatric
rheumatologists united in the design and performance a range of clinical studies to better define and gain FDA approval
for new therapies for children with rheumatic and autoinflammatory diseases. For the last 25 years, the leadership and

coordinating center for the PRCSG has been located in the Cincinnati Children's Division of Rheumatology.

In the past year, the PRCSG has been actively involved in the conduct of 16 clinical trials of new treatments for children
with rheumatic diseases and six additional studies are in development. During the preceding year, the network published
in the Pediatric Rheumatology Online Journal and in Arthritis & Rheumatology on the long term safety of an entire class of
treatments, Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and the relatively new biologic agent abatacept, respectively.
Using a novel trial design developed here at Cincinnati Children's, the PRCSG in collaboration with Bin Huang, PhD, with
the Division of Epidemiology & Biostatistics, and Dr. Phil Hashkes from the Jerusalem's Shaare Zedek Medical Center
reported on the efficacy of the new biologic agentrilonacept when used in treatment of patients with poorly responsive
familial mediterranean fever, the most common autoinflammatory disease in the world. As published in Biomedical
Research International, rilonacept results in marked improvement of patient quality of life. Work continues on further
defining the longer term effectiveness and safety of two new biologic treatments for systemic juvenile idiopathic arthritis
(SJIA), the most severe and life-threatening form of JIA. Recent randomized placebo-controlled clinical trials performed by
the PRCSG have demonstrated rapid and comprehensive improvementin over 80% of children with SJIA with either
Interleukin-1 blockade (canakinumab) or Interleukin-6 blockade (tocilizumab). As a result of those trials, both agents have

been approved by the FDA for the treatment of children with SJIA.

Significant Publications

Schulert GS, Grom AA. Pathogenesis of macrophage activation syndrome and potential for cytokine- directed therapies.

Annu Rev Med. 2015;66:145-59.
Macrophage activation syndrome, an acute episode of overwhelming inflammation caused by a cytokine storm is
increasingly recognized as a life-threatening complication of systemic juvenile idiopathic arthritis. The nature of the
predisposition for MAS in SJIA is still not well defined. The fact that MAS occurs in SJIA patients whose disease is
controlled with new biologics blocking IL1 and IL-6, suggests that it has a component that is not dependent on
underlying SJIA activity. Dr. Grom’s research shows that component may be similar to that in infection-associated
secondary hemophagocytic lymphohistiocytosis, i.e hypomorphic mutations affecting the cytolytic pathway. Whole

exome/genome sequencing approaches to explore this further look promising.

Raghu H, Cruz C, Rewerts CL, Frederick MD, Thornton S, Mullins ES, Schoenecker JG, Degen JL, Flick MJ.
Transglutaminase factor Xlll promotes arthritis through mechanisms linked to inflammation and bone erosion. Blood.
2015;125(3):427-37.
These studies demonstrate a role for the coagulation factor XIll (fXIIl) in the pathogenesis of arthritis. Mice deficientin
fXIIIA demonstrated reduced inflammatory arthritis and were partially protected from cartilage and bone destruction.
This protection in part was mediated through mechanisms associated with reduced RANKL-mediated
osteoclastogenesis. Therapeutics targeting fXIIl activity may prove beneficial in limiting arthropathies and potentially
other bone diseases.
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Leadership Director of the Flow Cytometry Core; SURF Director

Tracy Ting, MD, Assistant Professor
Leadership Clinic Co-Director

Joint Appointment Faculty Members
Halima Moncrieffe, PhD, Instructor (Center for Autoimmune Genomics and Etiology)
Susan Thompson, PhD, Professor (Center for Autoimmune Genomics and Etiology)

Clinical Staff Members
e Janalee Taylor, MSN, RN, CNS, CNP, Quality Improvement Co-Leader & Transition Service Co-Leader
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Trainees
e Khalid Abulaban, MD, PGY7, Penn State Hershey Medical Center

e Michal Feldon, MD, PGY5, Tel-Aviv University

e Michael Holland, MD, PGY5, Stanford University

e Jordan Jones, DO, PGYG6, University of Kansas

e Grant Schulert, MD, PGY®6, Children's Hospital at Vanderbilt

e Jessica Turnier, MD, PGY4, University of Colorado
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Grant and Contract Awards

Annual Direct
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Optimization of Outcome Measures For Clinical Trials in Children with Lupus

National Institutes of Health

U01 AR067166 9/15/2014-9/14/2017 $145,167
Cincinnati Center for Innovative Medicine in Adult & Pediatric Rheumatology

National Institutes of Health

UH2 AR067692 9/26/2014-9/30/2015 $160,256
Critical Translational Studies in Pediatric Nephrology - Lupus Nephritis Core

National Institutes of Health

P50DK096418 9/21/2012-8/31/2017 $110,144
Brunner, H/ Bennett, M

Innovative Efficacy Measures of Lupus Nephritis Therapies

National Institutes of Health

U01 AR065098 7/26/2013-6/30/2016 $148,962
Grom, A

MUNC13-4 Gene Polymorphisms in Macrophage Activation Syndrome and Systemic Juvenile Idiopathic Arthritis

National Institutes of Health
R01 AR059049 8/8/2011-7/31/2016

Gene Expression in Pediatric Arthritis - Project 4

$220,500



National Institutes of Health

P01AR048929 9/1/2002-8/31/2016 $86,128
Huggins, J
Pediatric Rheumatology Fellowship Program
Abbott Laboratories
7/1/2014-6/30/2015 $40,000
2014-2015 Amgen Fellowship Training Award
Rheumatology Research Foundation
7/1/2014-6/30/2015 $25,000
Lovell, D
Gene Expression in Pediatric Arthritis - Project 2
National Institutes of Health
P01 AR048929 9/1/2002-8/31/2016 $37,827
Morgan DeWitt, E
PR-COIN Quality Improvement Collaborative - Medical Education
Pfizer, Inc.
9/15/2014-9/14/2015 $234,375
Schulert, G
Omics of Lung Diseases
National Institutes of Health
K12 HL119986 9/1/2013-5/31/2018 $105,250
Thornton, S
Cincinnati Rheumatic Disease Core Center - Flow Core
National Institutes of Health
P30 AR047363 3/15/2001-6/30/2016 $56,567

Digestive Health Center: Bench to Bedside Research in Pediatric Digestive Disease - Flow Cytometry Core

National Institutes of Health

P30 DK078392 7/1/2007-5/31/2017

$37,674




Current Year Direct $1,407,850

Industry Contracts

Brunner, H

Abbott Laboratories $9,355
Roche Laboratories, Inc $166,402
Eli Lilly and Company $7,961
GlaxoSmithKline $375
Pfizer Inc. $11,900
UCB Pharma, Inc $46,138
Huggins, J

Genentech, Inc. $1,500
Lovell, D

Astrazeneca $2,166
Bristol -Myers Squibb $438,283
Genentech, Inc. $50,464
Novartis Pharmaceuticals $54,854
Roche Laboratories, Inc $50,334

Current Year Direct Receipts $839,732

Total $2,247,582



Rheumatology

Tocilizumab Shown to be Safe and
Effective as Novel Treatment for Children
With Juvenile Idiopathic Arthritis

Hermine Brunner,
MD, MSc, MB

RESEARCH AND TRAINING DETAILS

Faculty 10
Joint Appointment Faculty 2
Research Students 5
Support Personnel 16

Direct Annual Grant Support $1.4M
Direct Annual Industry Support ~ $839,732
Peer Reviewed Publications 27

Brunner HI, Ruperto N, Zuber Z, Keane
C, Harari O, Kenwright A, Lu P, Cuttica R,
Keltsev V, Xavier RM, Calvo |, Nikishina I,
Rubio-Perez N, Alexeeva E, Chasnyk V,
Horneff G, Opoka-Winiarska V, Quartier
P, Silva CA, Silverman E, Spindler A, Bail-
dam E, Gamir ML, Martin A, Rietschel C,
Siri D, Smolewska E, Lovell D, Martini A,
De Benedetti F, Paediatric Rheumatology

International Trials Organisation P, Pediat-

ric Rheumatology Collaborative Study G.
Efficacy and safety of tocilizumab in pa-
tients with polyarticular-course juvenile
idiopathic arthritis: results from a phase
3, randomised, double-blind withdrawal
trial. Ann Rheum Dis. 2015;74(6):110-1117.

PUBLISHED ONLINE MAY 16, 2014
Annals of Rheumatic Diseases

hildren with polyarticular juvenile idiopathic arthritis

(JIA) can now be treated safely and effectively with
tocilizumab, an interleukin-6 receptor inhibitor drug,
according to a 58-center global study coordinated and co-
designed at Cincinnati Children’s.

An extended report on the results of the Phase II1
CHERISH study was first published online May 16, 2014, in
the Annals of the Rheumatic Diseases. The U.S. Food and Drug
Administration (FDA) has used positive results of this clinical
trial to expand the indication for tocilizumab, which had
previously been approved to treat moderate to severe active
rheumatoid arthritis and systemic JIA.

Tocilizumab is the first new treatment for polyarticular
JIA in five years, and significantly enhances options for
treating joint pain and swelling in children with JIA.

Hermine Brunner, MD, MSc, MB, Director of
the Division of Rheumatology at Cincinnati Children’s
and Scientific Director of the multinational Pediatric
Rheumatology Collaborative Study Group (PRCSG), led the
study. Daniel Lovell, MD, MPH, Chairman of the PRCSG
and Clinical Director of Rheumatology, also participated in
study design and coordination.

The CHERISH study showed that 89 percent of children
treated with tocilizumab markedly improved within 16 weeks,
including significantly fewer JIA exacerbations or flares.

The study enrolled 188 patients with active polyarticular
JIA, ages 2-17 years. All received monthly infusions of
tocilizumab for 16 weeks. Those whose symptoms improved
then joined a 24-week, double-blind phase in which half the
patients received a placebo and half continued on the drug.

Arthritis symptoms flared in 48 percent of placebo
patients versus 26 percent in the tocilizumab group. Side
effects, primarily upper respiratory infections, occurred in 8.5
percent of participants.

“The overall pediatric safety profile of tocilizumab
was consistent with that seen in adults with rheumatoid
arthritis,” Brunner says. “Most importantly, tocilizumab
provides sustained and clinically meaningful improvement of

polyarticular JIA.”
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