Building Brighter Tomorrows

Annual Report: How Your Generosity
Transforms Care at the Rush Epilepsy Center
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Expanding Hope for More Patients
Through Personalized Epilepsy Care and Research

Our skills, aspirations, memories, emotions — the very essence of who we are — all depend on our brain
health. At the Rush Epilepsy Center, we don'’t take the responsibility of protecting it for granted.

Thanks to our philanthropic partners, we have more tools than ever to understand each patient’s epilepsy
and cognition and ultimately treat — or even cure — seizures. We offer a wide range of subspecialty clinics,
where our compassionate care teams address the multidimensional needs of each patient. We are expanding
hope for an increasing number of people by delivering safer, less invasive treatments. And our researchers
have the advanced technology necessary to bring the next generation of cures to patients sooner.

One of the most powerful examples of the impact of your support is our robotic system and
imaging software, which have transformed our stereotactic neurosurgery program. Funded
entirely with philanthropic funds, this system enables the highly accurate and efficient placement
of depth electrodes for epilepsy evaluation during a diagnostic procedure known as
stereoelectroencephalography, or SEEG. This level of precision is vital because brain regions that
control speech, for example, are not located in precisely the same place for everyone. For people
with epilepsy, this difference can be more pronounced because the brain adapts to damage or
dysfunction caused by seizures through a process known as neuroplasticity.

The interdisciplinary team at the Rush Epilepsy Center is committed to providing the most comprehensive
and advanced care for children and adults, including those with drug-resistant epilepsy, functional seizures
and co-occurring conditions. This commitment earned Rush the highest level of accreditation possible from
the National Association of Epilepsy Centers. Additionally, U.S. News & World Report consistently ranks
Rush’s neurology and neurosurgery programs among the best in the nation.

Your support inspires us and gives us the momentum to dream bigger than ever before. Together, we
have fostered a culture of innovation to attract the field’s top talent. In 2025, we hired a neurosurgeon to help
grow and refine our world-class surgical program. Thanks to a generous philanthropic donor, we will hire a
full-time mental health provider in 2026 to support patients in living healthy, happy lives. On the following
pages, we are proud to highlight more of the exciting progress you helped make possible.

“Philanthropic support propels our efforts to do the
best for our patients. Your investments enable us to
provide highly personalized care, advance innovative
research and train the next generation of specialists.”

— Antoaneta Balabanov, MD
Chief, Division of Epilepsy
Medical Director, Rush Epilepsy Center




Clinical Care Updates

Subspeciality Clinic Spotlight: Neuromodulation

Over the past 20 years, neuromodulation therapies have changed
the landscape of epilepsy care and expanded hope for people with
drug-resistant epilepsy who are seeking an alternative to surgical
removal of brain tissue. These therapies help patients experience
greater independence, enhance their cognitive function and quality
of life, and allow them to feel more confident about socializing or
engaging in activities they love.

By disrupting epileptic neural networks with therapeutically applied
electric currents, surgically implanted neuromodulation devices
reduce seizures by about 50% in half of those treated. The
epileptologists and neurosurgeons at the Rush Epilepsy Center
have been at the forefront of this paradigm shift. Our team
participated in pilot studies that led to FDA approval for implantable
devices such as vagus nerve stimulation, or VNS; responsive
neurostimulation, or RNS; and deep brain stimulation, or DBS. We
were the first in the world to use microburst vagus nerve
stimulation for drug-resistant epilepsy.

In the early 2000s, we established the Rush Epilepsy Center
Neuromodulation Clinic to support a growing number of patients
using VNS devices. The clinic expanded with the introduction of
RNS and DBS therapies. The Neuromodulation Clinic is one of
several subspecialty clinics at the Rush Epilepsy Center designed to
meet our patients’ multidimensional needs.

Dr. Balabanov and Travis Stoub, PhD, associate professor of
neurological sciences, manage the Neuromodaulation Clinic. When
Fiona Lynn, NP, joined the team about three years ago, the clinic
adopted a more formalized schedule. On the third Thursday of each
month, Rush’s neuromodulation experts meet with patients to
discuss care plans, help them understand their devices and provide
support in achieving seizure control. A consistent clinic schedule
allows patients to regularly address concerns and supports the
increasingly personalized nature of neuromodulation therapies.

Purchased with a generous philanthropic gift, our Globus cranial
robot enhances Rush neurosurgeons’ ability to accurately and
efficiently place depth electrodes for DBS and RNS. This improved
targeting accuracy increases the likelihood of a positive therapeutic
effect. The robotic system also supports incisionless and minimally
invasive neuromodulation approaches, including lower-intensity
magnetic resonance-guided focused ultrasound, or MRgFUS.
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The Rush Epilepsy Center anticipated
conducting 7,869 clinic visits in
fiscal year 2025, more than in any of
the five previous years. The growth
was driven, in part, by expanded
services made possible by surgical
equipment purchased with
philanthropic funds.

The number of patients in the
surgical pathway has tripled since
Rachel Lewis, RN, joined the team
as nurse navigator in 2024. As of
September 2025, Lewis was tracking
more than 180 new and
established patients who have
been advised to complete diagnostic
testing, undergo surgery or engage in
post-surgery follow-up.
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Introducing Arka N. Mallela, MD, MS

Arka N. Mallela, MD, MS, an expert in brain surgeries that require mapping of
language, motor function and cognition, joined Sepehr Sani, MD, as part of the

Rush Epilepsy Center’s surgical team in August 2025. “l was drawn by Rush’s
collaborative spirit — particularly between neurology and neurosurgery, its
excellence in patient care and the opportunity to lead a strong epilepsy surgery
and brain mapping program that addresses all aspects of care,” Dr. Mallela said.

Dr. Mallela, assistant professor of neurological surgery, works with a "' A

multidisciplinary team skilled in neurology, neurophysiology and Arka N. Mallela, MD, MS
neuropsychology to evaluate and treat patients with drug-resistant epilepsy and

brain tumors. Dr. Mallela’s team offers a full range of treatment options, including SEEG, resective surgery,
laser ablation, and neuromodulation treatments, including leading-edge thalamic neuromodulation. His lab
studies how cognition, language and memory emerge from the brain, providing key insights into how these
key functions are affected by disease processes and how they make us human.

Dr. Mallela earned his undergraduate, master’s and medical degrees from the University of Pennsylvania. He
completed his residency in neurological surgery at the University of Pittsburgh, followed by fellowships in
epilepsy and functional neurosurgery, neuro-oncological neurosurgery, and postdoctoral research training.
“It is an exciting time in epilepsy surgery because of emerging technologies,” Dr. Mallela said. “We have more
tools than ever to treat — and even cure — seizures. This makes me very excited to go to work every day.”

Supporting an Increasing Number of Patients Along the Surgical Pathway

Thanks to a philanthropic investment in a nurse navigator position, more patients
are receiving life-improving care faster. Rachel Lewis, RN, helps patients manage
their appointments, medications and tests, especially before and after surgeries.

Lewis also created a new touchpoint in Rush’s electronic records system that
helps her consistently track patients to provide support and education at the
optimal time. She has reduced the time — by weeks — it takes for patients to be
cleared for surgeries. More than 180 patients were in the surgical pathway in mid-
September, about three times as many as when Lewis joined the team in 2024. Rachel Lewis, RN

Lewis was promoted to a supervisory position, and her position is now supported by institutional
funding. As our surgical program continues to grow, she will continue to streamline operations so the team
can provide a full range of treatment options and support for patients.

Making Mental Health Care More Accessible

Comprehensive epilepsy care does more than control or eliminate seizures; it improves patients’ well-being
— physically, mentally, socially and emotionally. This is particularly important, as people with epilepsy are
two to five times more likely to be diagnosed with a psychiatric condition during their lifetime.

Epilepsy and conditions such as depression and anxiety have a bidirectional nature, which means they can
influence and exacerbate each other. Medication may help control a patient’s seizures, but untreated
depression can prevent that patient from adhering to a medication schedule. This, in turn, results in
worsening seizures and increased stress for patients and caregivers.
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Thanks to a generous philanthropic donor, the Rush Epilepsy Center plans to hire a full-time mental
health provider in 2026. This person will be available in the clinic where patients see their other providers —
reducing barriers to care, such as the need to take time off work for another appointment or arrange for a
ride or childcare. The addition of this position is also expected to achieve the following goals:

e Decrease wait times for epilepsy patients seeking mental health care

e Reduce social stigma by providing epilepsy and mental health care in the same clinic, where patients feel
comfortable

e Contribute to the development of more personalized treatment plans

e Help the team to adapt care strategies as concerns arise

e Improve the center’s efficiency

This role will enhance the level of comprehensive care provided at the Rush Epilepsy Center and contribute
to improved health outcomes for patients and their families.

Using Advanced Technology to Help More People Live Seizure-Free

Your support for our robotic system and imaging software is
allowing more patients to experience life seizure-free. Two
recent examples include:

e Rush experts recently used the software to treat a 35-
year-old patient who experienced drug-resistant seizures
since childhood. A brain-imaging analysis and high-
density electroencephalogram, or HD-EEG (images at
right), identified the source of the seizures. A
neurosurgeon implanted electrodes during an SEEG
procedure and subsequently removed the tissue. The
patient has since been seizure-free.

e Your support for our radiofrequency ablation system allowed us to treat a patient who is now seizure-
free. This system allows our neurosurgeons to electrically lesion abnormal areas of the brain, eliminating
the need for an operating room for eligible patients. Patients are monitored in the hospital for a few days
after the procedure to evaluate the treatment’s efficacy. We anticipate using this system more as our
patient volume continues to increase.

“Philanthropy has been the catalyst for Rush to bring leading-edge technology to patients sooner. Your
investment has allowed Rush neurosurgeons to perform procedures that were previously not feasible,
expand minimally invasive options, and launch programs in advanced neuromodulation, gene therapy and
stem-cell delivery. You have created a culture of innovation — accelerating research, supporting training
and ensuring Rush patients receive the most advanced care available anywhere.”

— Sepehr Sani, MD
Program Director and Primary Supervisor, Stereotactic and Functional Neurosurgery Fellowship
Professor, Department of Neurosurgery, Rush Medical College



Using Machine Learning to Improve Diagnostic Accuracy and Prevent Harm

Functional seizures can look and feel like epileptic
seizures, but they are not caused by abnormal
electrical activity in the brain. Functional seizures
generally are not treated with anti-seizure
medications. For patients who experience them,
an accurate diagnosis ensures timely access to
effective, evidence-based treatment and the ability
to live the fullest life possible. Misdiagnosis can lead , i
to medical, psychological and social harm due to Rebecca ODwyer, Adriana

’ MD Bermeo-Ovalle, MD

medication side effects, invasive interventions and a
delay in appropriate and adequate care.

To identify potential neuroimaging markers that aid in the diagnosis of functional seizures, Rush researchers
used machine learning equipment purchased with donor funds to study distinct differences in brain activity
among patients with functional seizures, those with epilepsy and healthy control subjects. The research
team, comprised of Dr. Stoub; Adriana Bermeo-Ovalle, MD; Rebecca O'Dwyer, MD; and neurology resident
Jonah Moss, MD, found areas in the amygdala and cerebellum associated with functional seizures. The
findings offer new insights into the neurological underpinnings of functional seizures and have the potential
to pave the way for more accurate diagnostics and improved treatments for this challenging condition.

Examining the Gut-Brain Axis in the Search for Safer Treatment Options

Research and technological innovation have created more options than ever before for patients with seizures
that are not well-controlled by medication. Before exploring surgical options, a modified ketogenic diet is
often tried first as a noninvasive alternative. This type of high-fat, low-carbohydrate diet has been shown to
improve seizure control and quality of life.

The Dietary Treatments of Epilepsy Clinic at the Rush Epilepsy Center is the first and oldest in Illinois to offer
diet as a treatment for adults with uncontrolled seizures. We now plan to launch a study to examine the
relationship between dietary intervention and epilepsy outcomes in adults. Dr. Balabanov and Kristin
Gustashaw, RDN, partnered with renowned gastroenterologist Ali Keshavarzian, MD, the Josephine M.
Dyrenforth Chair of Gastroenterology, to design a study examining whether a modified ketogenic diet
influences the gut-brain axis. If successful, this study will accelerate our efforts to advance noninvasive,
evidence-based treatment options for people with drug-resistant epilepsy.

Collaborating to Enhance Clinical Decision-Making and Advance Research

When evaluating a patient, a clinician integrates and contextualizes health information to deliver an accurate
diagnosis and effective treatment plan. During this process, data from electronic health records, blood tests,
imaging, electrical recordings, genomic studies, neuropsychological assessments and conversations with the
patient naturally fuse into a single patient-centered picture.

By contrast, health information storage systems lack the ability to engage in this type of dynamic analysis.
Information accumulates across computer systems, but it is not actively evaluated or organized into a
coherent picture of the patient. Yet, when this information is responsibly curated and managed, it offers
incredible value not only in surgical planning but also in research.
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In collaboration with four other Chicago academic health institutions, Rush experts helped develop a
homegrown software program called INTUITION to overcome barriers to dynamic, integrated data analysis.
This National Institutes of Health-funded project brings together complex data about the human brain with a
virtual tissue bank to enhance the clinical decision-making process and advance bench-to-bedside research
in epilepsy and other neurological conditions. Studies using INTUITION have already led to important
discoveries about molecular biomarkers, imaging methods, brain networks and therapeutic targets. Rush is
currently enrolling patients and collecting tissue for the project.

As surgeries to treat or cure epileptic seizures become less invasive, researchers face an exceptional
opportunity. When tissue samples donated with patient consent are co-registered in the platform, INTUITION
allows clinicians and researchers to integrate understandings of electrophysiology, neuroimaging, genetics,
cellular structure, biological processes and patient history. This knowledge will support the development of
safer, more effective treatment options for people with epilepsy.

Investigating the Value of Care Provided in Patients’ Preferred Language

Led by Dr. Bermeo-Ovalle, a clinic at the Rush Epilepsy Center for patients who prefer to communicate in
Spanish added more nursing staff in 2025. In addition to language competency and communication, this
clinic also emphasizes cultural competency, community-based interactions and bidirectional relationships.

Research presented recently by a neurology resident underscored the value of this clinic. Even when a
translator was present, patients whose preferred language was discordant with the language spoken by their
provider experienced poorer health outcomes, were less likely to take medications as prescribed and more
often refrained from expressing their concerns to providers.

Exploring Whether a Patch Can Prevent SUDEP

Sudden unexpected death in epilepsy, or SUDEP, is the leading cause of death among people with
uncontrolled epilepsy, but researchers have not yet discovered why it happens. Respiration has emerged as
an area of interest for expanding understanding and identifying potential interventions to prevent SUDEP.

As part of an exploratory collaboration, Dr. Bermeo-Ovalle partnered with Samay, a company that
manufactures the Sylvee device. This device measures respiratory rates, pulmonary volumes, trapped air,
breathing sounds and other signs of apnea. It can be worn as a patch. Dr. Bermeo-Ovalle plans to work with a
neurology resident to investigate the efficacy of the Sylvee device in monitoring seizures and potentially
preventing SUDEP.

Providing Training for the Next Generation of Epilepsy Specialists

Our interdisciplinary approach enriches learning experiences for trainees interested in caring for people with
epilepsy or pursuing careers in engineering, math, computer science and statistics. Trainees who participate
in research learn directly from Rush experts and gain hands-on experience. Opportunities in the lab include:

e Undergraduate research positions: Open to students from universities local to Chicago and around the
country, these positions enable students to collect and analyze data and process MRI brain images for
epilepsy research. During the summer of 2025, the Rush Epilepsy Center invited six undergraduate
students to help collect data and launch new software for the laboratory. Two computer science students
assisted with this work. Also, three Rush Medical College students recently started projects in the lab.

e Epilepsy Fellowship: This one-year fellowship accredited by the Accreditation Council for Graduate
Medical Education, or ACGME, provides advanced training in the comprehensive management of care for
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epilepsy and related disorders. It offers one to two positions each year to candidates who have
completed an accredited neurology residency program. Upon completion, fellows are eligible to take the
American Board of Psychiatry and Neurology’s Epilepsy subspecialty certification examination. In 2025,
we welcomed two fellows into this program.

e Clinical Neurophysiology Fellowship: This one-year, ACGME-accredited fellowship program provides
training in epilepsy and neuromuscular diseases. It offers three to four positions each year to candidates
who have completed a neurology residency program. Upon completion, fellows are eligible to take the
American Board of Psychiatry and Neurology’s Clinical Neurophysiology subspecialty certification
examination. In 2025, we welcomed three fellows into this program.

The experiences students gain at Rush prepare them to make a meaningful difference in the lives of patients
with epilepsy and confidently take the next steps in their educational or professional careers.

Protecting Time for High-Risk, High-Reward Research

We are proud to announce that Dr. O’'Dwyer received a philanthropically funded award that protects 20% of
her time for research. Protected time benefits early- and mid-career researchers like Dr. O'Dwyer by creating
space for uninterrupted focus on thinking, learning, designing studies and writing. Without it, researchers
may squeeze research time into nights and weekends and prioritize incremental projects over ambitious
work that advances the field. The award will help Dr. O’'Dwyer advance to the next stage of her career as a
principal investigator, ideally with funding from larger, competitively reviewed grants that provide multiyear
support for her research ideas.

Our Vision for the Future: Hiring a Neuroscientist

The study of SEEG data and human brain tissue samples advances scientific understanding and holds
promise for the development of new treatments for epilepsy and other neurological conditions. Rush
clinicians routinely gather SEEG data and tissue samples while providing care, but limited time and
laboratory skills restrict their ability to conduct groundbreaking research. The recruitment and retention of a
PhD-trained neuroscientist will enhance our ability to utilize these resources to make meaningful scientific
discoveries, advance research and bring the next generation of treatments to patients sooner.

In Gratitude

Your support has been a catalyst for Rush to bring leading-edge, personalized treatments to
patients sooner. Together, we are improving the patient experience and creating a culture of
innovation. In the words of Michael C. Smith, MD, neurologist and past medical director of the
Rush Epilepsy Center: “Innovation happens when you've got people pushing the envelope and
trying new things.” Your support allows us to advance research, train the next generation of
epilepsy specialists and deliver the most advanced care to patients.

To make a gift or learn more about supporting the Rush Epilepsy Center, please contact:

Molly C. Thompson

Associate Director of Development
(312) 942-5429
molly_c_thompson@rush.edu




