






CLINICAL PROGRAMS

22

For most children, the immune system helps fight illness. For children with 
immune dysregulation disorders, however, the immune system malfunctions, 
affecting multiple systems of the body. An overactive immune system attacks the 
body, causing dangerous inflammation and organ damage. An underactive 
immune system leaves a child vulnerable to infection. 

Immune dysregulation disorders are rare, complex and often difficult to 
diagnose. Many of these disorders have a known genetic cause, or may have a 
genetic cause that has yet to be discovered. If diagnosed quickly and accurately, 
children can be treated — and in some cases, cured. However, due to the complex 
nature of immune dysregulation, many children remain undiagnosed and 
without an individualized treatment plan.

In mid-2018, genetics specialists from the Roberts IMGC were approached by 
clinicians and researchers from multiple CHOP subspecialties who wanted to 
address this problem. Their goal: develop a novel, multidisciplinary program 
to diagnose patients with suspected immune dysregulation and individualize 
their medical management. The RIMGC was thrilled to rise to the challenge.

Since a dysregulated immune system can affect any organ, diagnosis and 
management of these conditions demand the careful attention of many  
subspecialties, according to Edward Behrens, MD, Chief, Division of   
Rheumatology, and a founder of the Immune Dysregulation Program.

“The clinical presentations of immune dysregulation cut across the  
spectrum of medical subspecialties, requiring more knowledge than  
any one clinician could ever hope to deal with,” Behrens says. “At the  
same time, the ever-increasing array of targeted immune suppressing  
and modulating drugs available means that with the right knowledge,  
dramatic improvements in outcomes are possible.” 

Recognizing the challenges and rewards in diagnosing and treating such  
complex conditions, the new program brings together subspecialists that 
span virtually every organ system, each with expertise in immune function. 
The team is poised to diagnose known immune syndromes and discover  
new syndromes where traditional diagnostic techniques have failed. 

The Immune Dysregulation Program brings together CHOP specialists  
from: Blood and Marrow Transplant Program, divisions of Hematology,  
Infectious Diseases, Rheumatology, Oncology/Cancer Center, Global Patient 
Services, hemophagocytic lymphohistiocytosis (HLH) treatment team,  
immunology laboratory, Immunology Program and the Roberts IMGC.

RIMGC KEY TO FINDING CAUSES 
OF IMMUNE DYSREGULATION

Christopher Gray, MS, 
LCGC, is a genetic counselor 
with the Roberts IMGC and  
Immune Dysregulation 
Program. 
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next generation sequencing panel for hemophagocytic 
lymphohistiocytosis (HLH). This will allow for  
expedited diagnosis of patients with HLH, a 
life-threatening condition. Rapid and accurate  
diagnosis will guide management, for example  
bone marrow transplants, a potentially life-saving 
intervention. With a two-week turnaround time, 
this will be a significant improvement to currently 
available commercial testing. 

The DGD is also working with the Immune  
Dysregulation Program to develop an exome-based 
gene panel. This test will not only aid in diagnostic  
sensitivity and specificity, but will serve as an  
important tool in identifying candidate genes,  
which can then be further explored by researchers. 

The DGD continues to work with multiple divisions 
across CHOP to provide the best diagnostic options 
for our patients. Next year, the DGD will continue to 
expand its mitochondrial testing and cancer testing 
with development of paired tumor/normal analysis 
for solid tumors along with transcriptome sequencing.  

By leveraging genetic information with functional testing 
to characterize immune syndromes, the team pushes the 
diagnostic process and treatment to the cutting edge 
of science. The team is dedicated to finding answers for 
patients struggling with symptoms related to immune  
dysregulation, with hopes of improving their lives through 
accurate diagnosis and individualized, targeted  
therapeutic approaches. 

“The Immune Dysregulation Program at CHOP exemplifies 
a shared vision of the future of genomic medicine in the 
context of the diagnosis and treatment of patients with 
immune dysregulation,” explains Christopher Gray, MS, 
LCGC, genetic counselor with the Roberts IMGC and 
the Immune Dysregulation Program. 

“The clinic’s architecture brings together multiple  
specialists from across CHOP, all working together in 
real time to effectively diagnose, treat and counsel our 

patients and families. The Roberts IMGC is excited 
to continue to play an important role by facilitating 
genetic testing and genetic counseling.”

Since the program’s inaugural clinic in October 2018, 
the team has already identified genetic diagnoses 
of immune dysfunction for several patients coming 
from near and far, directly resulting in changes 
to their medical management. The program looks 
forward to continuing to help patients and families 
in search of answers.

For patients who would benefit from an evaluation 
with the Immune Dysregulation Program, external 
referring clinicians can call the Immune Dysregulation 
Program at 215-590-6706. CHOP clinicians can 
place a Consult to Immune Dysregulation Program 
order in Epic. 

RIMGC’S COLLABORATION WITH DGD PRODUCES 
NEW TESTS, COST SAVINGS FOR FAMILIES
The RIMGC works with the Division of Genomic 
Diagnostics (DGD) to augment its genetic test 
offerings. Together, the RIMGC and DGD continue 
to work with genetic champions from across the 
institution. Such collaborative efforts are essential 
to the development of new tests in specialized  
areas of medicine. 

For example, the DGD has expanded its cancer  
predisposition testing to include targeted TP53 
testing for Li-Fraumeni syndrome (LFS) and a  
Fanconi anemia (FA) FISH panel. Exome-based 
testing has also been expanded to include options 
for mitogenome sequencing for patients with  
complex phenotypes requiring both exome and  
mitochondrial testing and exome reanalysis,  
allowing for the diagnosis of patients with an  
evolving clinical presentation without repeating 
time consuming and costly sequencing steps.

One particularly fortified effort the last year was 
working with the Immune Dysregulation Program. 
The DGD worked with the program to design a rapid 



PARTNERSHIPS WITH  
DIVISIONS ENHANCE CLINICAL 
PROGRAMS ACROSS CHOP
The RIMGC clinical care mission is the cornerstone 
of our program. With our expansion over the last 
five years, we have formed a Clinical Core within 
our Center, led by Cara Skraban, MD. 

It is integral to our mission to facilitate access to 
genetic testing across the vast pediatric specialties 
at CHOP. One way we have ensured this is to enable 
RIMGC’s genetic counselors to develop subspecialty 
expertise in unique areas by working with divisions 
and programs that do not already have a full-time 
genetic counselor.  

Emma Bedoukian, MS, LCGC, specializes in 
ophthalmic genetics. She works directly with 
Bart Leroy, MD, PhD, and Tomas Aleman, MD, in 
Ophthalmology, providing a broad array of genetic 
counseling services, including coordinating the 
first Food and Drug Administration-approved gene 
therapy treatment for eligible patients affected with 
RPE65- related retinal dystrophy. Other genetic 
testing for Ophthalmology patients’ is facilitated 
through the RIMGC, and the patients are seen by 
Bedoukian and a RIMGC physician geneticist. 

Bedoukian and Christopher Gray, MS, LCGC, have 
developed expertise in the genetics of hearing loss. 
The Genetics of Hearing Loss Clinic was the first 
subspecialty clinic developed by the RIMGC. It was 
started by Ian Krantz, MD, based on his long-standing  

clinical and research interests and work with  
this patient population. Patients referred from  
Audiology and Otolaryngology are evaluated  
for genetic etiologies of nonsyndromic and  
syndromic hearing loss. Care for these patients  
has recently shifted with the recommendation  
of a “genetics first” approach after the clinical 
diagnosis of hearing loss, as establishing a specific 
genetic etiology guides the life-long clinical  
management for these children. 

Jacqueline Leonard, MS, LCGC, specializes in  
the genetic basis of various endocrine disorders,  
with a particular interest in differences of sex  
development patients. This subspecialty clinic,  
led by Louisa Pyle, MD, PhD,  was established two 
years ago and continues to grow. The team evaluates, 
coordinates care and provides genetic testing  
services while working together with the divisions 
of Urology and Endocrinology. 

Gray joined the Immune Dysregulation Program 
that started in fall 2018 as a CHOP-supported  
Frontier Program (see related story on Page 22).

We are working to develop relationships with all  
divisions and programs in order to enhance access 
to genetic and genomic testing at CHOP and  
improve patient experience during this process.  

CLINICAL PROGRAMS continued

It is integral to our mission to facilitate access to genetic 
testing across the vast pediatric specialties at CHOP. 
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THIRD ANNUAL PHILADELPHIA 
CONCOURS d’ELEGANCE  
PRESENTED BY COOL CARS  
FOR KIDS

JUNE 14 AND 15, 2019

FOR TICKETS OR TO LEARN MORE
COOLCARSFORKIDS.ORG

The children, adults and families cared for by the Roberts IMGC are counting  
on you to support and further our mission with the common goal of providing 
help and hope to individuals with complex genetic diagnoses. Funds generated 
from the endowment support costs for patient care, family programs, personnel,  
education and outreach, as well as translational research. 

Thanks to our many generous families and donors who continue to support  
our work. This past year, there have been many generous efforts. James and his 
family hosted a golf tournament, Julia’s mother chose RIMGC as a charity for 
their family’s holiday event, and Oliver’s family honored his grandfather’s  
memory with donations to RIMGC, to name a few. 

In addition, the Roberts IMGC has been supported by outside organizations.  
For example, Cool Cars for Kids (CCfK) is a nonprofit organization founded in 
2016 that exists to increase awareness of the issues faced by children and families 
affected by rare developmental disorders and to raise funds to support research 
into better treatments. 

CCfK hosts an annual event, the Philadelphia Concours d’Elegance, which is a 
classic and antique car show at the Simeone Foundation Automotive Museum in 
Philadelphia. This two-day event, that falls over Father’s Day weekend, consists of 
an evening preview gala with dinner and dancing followed by a day-long showcase 
of numerous American and European classic automobiles, motorcycles and racecars.  
Our RIMGC’s Rare Diagnoses Program is the main beneficiary of this event. Over 
the past two years, CCfK has raised $75,000 for the Center. On June 14 and 15, 
2019, CCfK is hosting its third annual Concours d’Elegance. This year’s event 
celebrates the Bentley centenary as its featured marque, and honorary chairman 
former Eagle’s Coach Dick Vermeil will be in attendance.  

It is through your generous support and donations, large and small, that we are  
able to not only develop new initiatives within the RIMGC but also expand our  
current activities in support of the Center’s mission of providing specialized clinical 
care and advancing medical research. For more information about supporting  
the RIMGC, please visit chop.edu/giving to make an online donation or contact  
Shanna Hocking at 267-426-6483 or hockings1@email.chop.edu.  

YOUR GIFTS 
FURTHER
OUR MISSION
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Honorary chairman former Eagle’s 
Coach Dick Vermeil at last year’s  
Concours d’Elegance
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Sarah Hubley, 13,  
a patient of the RIMGC.


