











In January 2021, the AUDIOME test was expanded to look for variants in 133 genes. As part of the research,
Juliet was identified to have a variant in a gene called GATAS, one the those additional 12 genes. This result
was confirmed by a clinical test at no charge to the family.

Mutations in the GATAS3 gene cause HDR syndrome, also called Barakat syndrome, which is characterized
by three components: hypoparathyroidism, sensorineural deafness and renal (kidney) disease.

HDR Syndrome Makes Sense
“With the HDR syndrome diagnosis, things started to make sense,” Carly says.

For example, Juliet had repeated urinary tract infections (UTIs), which could have been from vesicoureteric
reflux (VUR), when urine flows through the ureters (tubes) from the bladder to the kidneys; it should flow the
other way to be expelled. Urologist Thomas Kolon, MD, was added to Juliet’s list of doctors. In May 2021, she had
an ultrasound showing both kidneys and ureters were normal, very welcome news. She takes an antibiotic to
prevent future UTIs and will continue to be monitored by Urology.

Ongoing monitoring is important because people with HDR syndrome have varying degrees of severity and
different times of onset for each of the three components of the condition. It’s expected that as people get older,
they are likely to present with at least some symptoms for all three. Symptoms can be very mild at first, but
proactively looking for and identifying issues early allows for improved management.

Juliet has regular blood work to check for potential hypoparathyroidism — which is when the parathyroid glands,
located in the neck near the thyroid gland, produce too little parathyroid hormone. Parathyroid hormone regulates
calcium levels in the blood, and when it is out of balance, the patient can have muscle cramps, pain and twitching.
Hypoparathyroidism is treatable by taking supplements, usually for life, to restore calcium and phosphorus levels.

Tiny Dancer

These days, Juliet, now 2 years old, can be found hugging her favorite baby doll or dancing with her 5-year-old
sister, Ellie. “They’re always having dance parties,” Carly says. “Juliet adores her big sister — and her daddy. She’s
obsessed with Matthew.”

Juliet understands she needs her hearing aids, but still pulls them out sometimes. Her speech is a little delayed.
“She has a lot of language, but it’s a matter of getting her to say it,” her mom says. “She can be very chatty when she’s
playing, for instance, but other times she’s quiet and more observant.”

CHOP at the Ready
“We know we’ll figure it out,” Carly says. “My husband’s hearing loss wasn’t diagnosed until he was almost 4, and
he always says, ‘I turned out fine and so will Juliet.

“Juliet has the advantage of such an early diagnosis and by the fact we have CHOP nearby to help us monitor
everything. It’s great that CHOP kept trying to find out the cause of her hearing loss. The HDR diagnosis is
wonderful knowledge to have in the bank for her future.”

Juliet, 2, will undergo additional screenings to monitor her health now that her family knows the specific cause of her hearing loss.
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EVIDENCE IS IN: SOONER IS BETTER

The earlier a rare or complex genetic disease is diagnosed in a patient, the earlier critical treatment
can begin. This is especially important in critically ill infants who may need their diseases managed

RESEARCH in very specific ways.

The Roberts IMGC team joined four other clinical sites across the United States — Le Bonheur
Children’s Hospital in Memphis, Tenn.; Rady Children’s Hospital in San Diego, Calif.; University
of Nevada Medical Center Children’s Hospital in Las Vegas; and Washington University St. Louis

Children’s Hospital — with the goal to determine if clinical whole-genome sequencing leads to
change of management for these very sick infants based on having established the underlying
primary genetic diagnosis. The findings were recently published in the journal JAMA Pediatrics.

The study included 354 racially and ethnically diverse patients from across the country with our
RIMGC team enrolling a quarter (85) of the study participants. Infants had clinical genome-wide
sequencing performed in a duo or trio format with a turnaround time of 15 days or 60 days based on
randomized assignment that was blinded to the clinicians. The study participants’ clinical course
was followed for a total of 90 days post-enrollment.

Based on the data from all sites, genome sequencing doubled the proportion of patients who
received a precise diagnosis of their condition from both arms of the study. The clinical
presentation was very similar across all sites with infants: 57% with multiple congenital anomalies,
17.5% with single major structural difference, 15% with primary neurologic phenotype and 10.5%

with another single clinical feature. Results showed a two-fold increase in change of management
in both arms of the study. The majority of the observed management changes were condition-
supportive care (subspecialty referrals and evaluations, change in medications). However, in 8%
of patients with an established molecular diagnosis, change of management addressed the
underlying molecular alteration.

“The clear and important link between establishing a diagnosis and improved care management
lends much weight to the adoption of clinical whole-genome sequencing as a first-tier diagnostic
test in critically ill newborns,” say study co-author Ian Krantz, MD, Co-director of RIMGC.

Krantz and RIMGC Co-director Livija Medne, MS, CGC, were invited to join Ryan Tafft, PhD, the
principal investigator from Illumina, for a Nature Genetics webcast on Dec. 15, 2021, discussing study
results and providing case examples of early diagnosis impacting care and medical management.

The study was a true collaborative effort of our entire RIMGC team, with every genetic counselor,
attending physician and study coordinator contributing to this study.




CHOP JOINS INTELLECTUAL AND DEVELOPMENTAL
DISABILITIES RESEARCH CENTER BRAIN GENE
REGISTRY COLLABORATION

With advanced genomic sequencing testing methodologies, an increasing number of genes have been associated
with neurodevelopmental symptoms such as developmental delay/intellectual disability and autism. Over the last
several years, Roberts IMGC team members contributed to the discovery of many such genetic diagnoses, including
Skraban-Deardorff syndrome and NKAP-related syndrome. While these discoveries facilitated molecular diagnosis
in children with neurodevelopmental symptoms, their clinical spectrum remains unknown, partly due to the lack
of consistent clinical evaluation methodologies across many academic medical centers. To overcome this major
obstacle, the RIMGC team became a part of the large multi-institutional collaboration study supported by the
National Center for Advancing Translational Sciences of the National Institute of Health. Kosuke Izumi, MD, PhD,
is leading the RIMGC’s participation.

In this research study, the team will perform a standardized neurobehavioral testing battery and clinical evaluation
of the subjects with 65 rare neurodevelopmental disorders with the aim to understand the clinical spectrum of
these diagnoses. The 65 rare neurodevelopmental disorders include NKAP-related syndrome Dr. Izumi’s group
discovered in 2019.

CHOP is one of 13 research study sites and plans to enroll approximately 600 subjects during the study period.
Since each individual genetic diagnosis is very rare, a multi-institutional collaboration is the only way to fully
understand the entire clinical spectrum of these diagnoses. We hope that the insights uncovered by the study
will lead to better clinical management of children with rare neurodevelopmental disorders.

Kosuke Izumi, MD, PhD, in his lab
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SUMMER INTERNS: A STEP TOWARD DIVERSIFYING
GENETIC COUNSELING

Historically, the majority of licensed genetic counselors in the growing field of genetic counseling have been white
females. Increasing the diversity of genetic counselors is a major goal of everyone in the field.

This past summer, the University of Pennsylvania Genetic Counseling program offered scholarships to three
undergraduate students from underrepresented minority populations so they could gain further insight into the
profession by shadowing and working with genetic counselors across various Hospital of the University of Pennsylvania
and CHOP programs. The RIMGC financially supported one of these scholarships. RIMGC genetic counselors and
physicians were eager to participate in the summer program and found multiple ways to interact with the interns.

Being able to shadow genetic counselors in clinic is an excellent way for students to get a feel for the career, to
better understand the role of a genetic counselor on a day-to-day basis and to learn how genetic counselors impact
patient care. Each intern was able to spend multiple days in clinic, shadowing a genetic counselor preparing for
cases, interacting with patients and families, and discussing the case after each appointment. The interns were
included in discussions about medical and family history, review of the electronic medical record, physical exam
of the patient, medical management and genetic test ordering. They were also able to debrief with the genetic
counselor to ask questions about their experiences in clinic.

While direct patient care is a primary role of genetic counselors, each counselor also spends significant time
participating in other aspects of the job. Interns were able to spend time with several RIMGC genetic counselors
during nonclinic time. For example, genetic counselors Tiffiney Hartman, PhD, Jacqueline Leonard, MSc, MS, LCGC,
and Christopher Gray, MS, LCGC, attended Tuesday morning Genetics Rounds with the interns and led a one-hour
“rounds debriefing” discussion with them afterward, which involved a question-and-answer session and GC-directed
conversation about scientific and psychosocial topics relevant to that day’s rounds.

Hartman participated in a “career path” discussion with the interns and answered questions about her decisions
and life experience that led to genetic counseling as a career. All in all, it was a great experience not just for the interns,
but for the genetic counselors as well.

Summer interns, from left, Maurice Wade, Maya Powell and Briana Brown spent time at CHOP.
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The RIMGC had the expertise to find an answer for Sadie, 13.
Her diagnosis is so rare that she was the first person in the
United States, and third person anywhere, to be diagnosed with it.
This is why families from all over the world come to us for answers.
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