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NorthShore University HealthSystem (NorthShore) Neurological

Institute offers unparalleled access throughout the Chicago area,

including at each of our four award-winning hospitals. Our expert

team of neurospecialists offers comprehensive care for a range

of neurological conditions.
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From Our Directors

NorthShore Neurological Institute is the region’s pre-eminent
provider of advanced care for brain and spine conditions. It is

our mission to provide an extraordinary healthcare experience to
every patient. We deliver this patient care through a collaborative,
multidisciplinary approach and the coordination of services involving

o ) From left: Dr. Joseph Alleva, Dr. Julian Bailes,
more than 70 neurospecialists to diagnose and treat complex Dr. Demetrius Maraganore

conditions involving the brain, spine and peripheral nervous system.

During the past year, we have seen the launch of the Center for Brain Health where we will draw on the vast
experience of our staff to use evidence-based interventions to prevent the onset of Alzheimer’s disease and other
neurodegenerative conditions.

Our surgeons are using the latest in minimally invasive brain and spine surgery technology such as the BrainPath®
device, which provides unique surgical access to previously inoperable brain tumors and intracerebral hemorrhages
without traumatically affecting normal brain tissue. We have added to this new imaging technology to provide
advanced visualization for image-guided treatments and preoperative planning tools.

Our research includes the expansion of the Traumatic Brain Injury Laboratory, which has multiple translational projects
under way studying varying aspects of the disease from basic science and preclinical science to neuroimaging
biomarkers.

We are also conducting new clinical trials that allow patients access to cutting-edge diagnostics, the latest treatment
options and novel therapies. Many of our programs are conducting the groundbreaking DodoNA research project

to measure outcomes that will be tracked year-to-year and ultimately determine the DNA-related causes of
debilitating neurological conditions.

Our ongoing commitment to neurological research also sees the launch of the Neurology Practice-Based Research
Network (NPBRN). The goal of this federally funded network is to advance quality improvement and practice-based
research in neurology using the Electronic Medical Record (EMR) system. The NPBRN will encompass multiple sites
nationwide and share data from more than 180,000 office visits yearly for quality improvement. We will also perform
comparative effectiveness research at NorthShore through pragmatic trials using the EMR for 10 common neurological
disorders. Through these quality initiatives and pragmatic trials, we will improve knowledge and also create new
technical capabilities to personalize medicine at the point of care.

From improving odds to improving lives, NorthShore Neurological Institute is providing healthcare for what'’s next.
We hope you enjoy reading about our services and highlights over the last year, and we thank you for your
continued support.

Sincerely,

@7%’/76}@/{_ % W //{
Demetrius M. Maraganore, MD Julian E. Bailes, MD Joseph T. Alleva, MD
Ruth Cain Ruggles Chairman of Bennett-Tarkington Chairman of Chief, Division of Physical
the Department of Neurology the Department of Neurosurgery Medicine and Rehabilitation
Medical Director, NorthShore Surgical Director, NorthShore

Neurological Institute Neurological Institute
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U.S. News &
World Report
“High Performing”
in Neurology and
Neurosurgery

13 NorthShore
Neurological Institute
Specialists Listed
as Castle Connolly
“Top Doctors”
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as Primary Stroke
Center

Designated by
National Multiple
Sclerosis Society
as a Center for
Comprehensive and
Coordinated Multiple
Sclerosis Care

Sleep Disorders
Center certification
and A-STEP
Accreditation by
American Association
of Sleep Medicine

About Our Institute

Our Leadership

Demetrius M. Maraganore, MD
Medical Director, NorthShore Neurological Institute

The Ruth Cain Ruggles Chairman, Department of Neurology

Demetrius (“Jim”) Maraganore, MD, is a nationally and internationally renowned expert on
Parkinson’s disease and other movement disorders. He has been recognized as one of the world’s
20 most cited experts on Parkinson’s disease in the 21st century (Aaron A. Sorenson landmark
study, published in the inaugural issue of the Journal of Parkinson’s Disease) with more than

150 peer-reviewed publications to date. At NorthShore he is the Chairman of the Department of
Neurology and Co-Director of the NorthShore Neurological Institute. He is the principal investiga-
tor of the “DodoNA” project, which is leveraging NorthShore’s clinical excellence and expertise
and its Electronic Medical Record (EMR) system to develop methods to predict, prevent and
halt neurological diseases. Dr. Maraganore is also the principal investigator of the Neurology
Practice-Based Research Network (NPBRN) whose goal is to advance quality improvement and
practice-based research in neurology using the EMR system. He also founded and continues to
lead the Genetic Epidemiology of Parkinson’s Disease (GEO-PD) Consortium. GEO-PD includes
60 sites from 30 countries and six continents, sharing DNA and data for 41,988 Parkinson’s
disease (PD) cases and 41,505 controls.

Julian E. Bailes, MD
Surgical Director, NorthShore Neurological Institute

The Bennett-Tarkington Chairman, Department of Neurosurgery

Julian Bailes, MD, is a nationally recognized leader in neurosurgery, with special emphasis

on brain tumors and the impact of brain injury on brain function. Dr. Bailes and the NorthShore
Neurological Institute team are among the first in the country to use emerging technology to treat
brain tumors, including Visualase® MRI-guided therapy. Dr. Bailes is also one of the first neurosur-
geons in the Chicago area to use the minimally-invasive NICO BrainPath as part of the Six Pillars
approach, offering promising outcomes for patients with otherwise inoperable brain tumors.

Dr. Bailes joined NorthShore in 2011 as Chairman of the Department of Neurosurgery and
Co-Director of the NorthShore Neurological Institute. He is conducting leading-edge basic

and clinical research where his work has been instrumental in the understanding of the clinical
evidence of chronic traumatic encephalopathy (CTE), a progressive degenerative disease found
in individuals who have been subjected to multiple concussions and other forms of head injury.
Dr. Bailes has written more than 200 scientific peer-reviewed publications or book chapters
concerning various aspects of neurological surgery and brain injury, including five books on
neurological disease.

Joseph T. Alleva, MD
Division Head, Physical Medicine and Rehabilitation

Joseph Alleva, MD, has spent his entire career at NorthShore since completing his specialty
training in 1994 at the prestigious Rehabilitation Institute of Chicago (RIC). As Chief of the Division
of Physical Medicine and Rehabilitation (PM&R) and as a leader of the NorthShore Neurological
Institute, he directs a team of physiatrists and therapists (physical, occupational, speech-language)
experienced in treating patients with brain and spine disorders. His expertise in the field most
recently landed him on the “America’s Best Doctors” list compiled by U.S. News & World Report,
and for more than a decade, he has consistently been lauded in Castle Connolly’s guide The Best
Chicago Doctors. In 2011, Chicago magazine featured Dr. Alleva on its “Best Sports Medicine
Doctors” list. Dr. Alleva holds an MD degree from the Chicago Medical School and completed an
internship in internal medicine and neurology at Northwestern University Medical School. He has
numerous publications to his credit on nonsurgical spine care and pain management.

For more information, call (877) 570-7020



Volume Data
(2014 Fiscal Year)

Neurosurgery 3,584 5,836

Physical Medicine

and Rehabilitation 5,185 11,995
Neurology 10,909

27,769

New Patients
Established Patients

More than 1,500 neurosurgical cases

More than 3,500 EMU/EEG/autonomic tests performed

L[]

°

More than 10,000 injections performed

More than 2,900 stroke cases

More than 3,500 sleep studies performed

More than 750 patients enrolled in clinical trials

A Comprehensive Team Approach to Advanced Neurologic Care

NorthShore Neurological Institute’s comprehensive programs

offer patients and their families proven expertise, advanced
technology and outstanding care coordination to treat a
variety of neurological diseases and conditions.

The foundation of our excellence in neurological care is the
multidisciplinary approach that is essential to achieving the
best possible outcomes. Each program in the center circle
has a team of medical, surgical and rehabilitative members
with unique expertise that maintains open lines of communi-
cation. These members often collaborate face-to-face in
real time, as well as through one of the most advanced
Electronic Medical Record (EMR) systems in the country, to
deliver care effectively for complex neurological diseases.

As one of the region’s pre-eminent providers of neurological
care, we are actively engaged in clinical trials and basic
research. We regularly launch new research studies to
ensure that the latest technology, clinical treatments and
techniques are available for our patients.

Neurology

Pediatric

Neurosurgery Neurology

Brain Health
Concussion/Brain Injury
Epilepsy and Central Neurophysiology
Memory and Cognitive Disorders
Neuromuscular Disorders
Migraine and Other Headache Disorders
Multiple Sclerosis
Neuro-Oncology
Parkinson’s Disease and Other Movement Disorders
Physical Medicine and Rehabilitation
Sleep Disorders
Stroke
Spine Center

Physical Medicine

and Rehabilitation Neuropsychology

Neuroradiology

Neuropathology
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New Faculty

We are pleased to welcome new members of our faculty to NorthShore Neurological Institute. They
join our multidisciplinary team of neurospecialists to bring patients the most comprehensive care of

neurological disorders in the region.

Alexandru Barboi, MD, is the new
Director of the Neuromuscular and
Peripheral Neurophysiology Program

and leads the new autonomics laboratory
at NorthShore Glenbrook Hospital.

Dr. Barboi is board-certified in neurology
and clinical neurophysiology. He is a
nationally recognized expert on autonomic
disorders and member of the Clinical
Affairs Committee of the American
Autonomic Society. Dr. Barboi has
numerous teaching awards and joins
NorthShore Neurological Institute from
the department of neurological sciences
at Rush University.

Leslie Finkel, MD, a board-certified
pediatric neurologist, has joined
NorthShore Neurological Institute after
completing her child neurology fellowship
at the Ann & Robert H. Lurie Children’s
Hospital of Chicago. The addition of

Dr. Finkel continues our commitment to
provide comprehensive diagnostic and
treatment services to children with
neurological disorders or diseases.

Marietta Hoogs, PhD, is a fellowship-
trained clinical neuropsychologist from
the Mayo Clinic. Dr. Hoogs obtained her
doctorate at the Division of Cognitive
and Behavioral Neurosciences at the
University at Buffalo School of Medicine
and Biomedical Sciences.

4 For more information, call (877) 570-7020

Octavia Kincaid, MD, is a board-
certified neurologist and fellowship
trained in clinical neurophysiology and
neuromuscular medicine. Dr. Kincaid has
over 15 years of clinical neurology experi-
ence and joins us from the University of
llinois at Chicago College of Medicine
where she was the Assistant Dean for
Curriculum. Her clinical interests are in
Amyotrophic Lateral Sclerosis (ALS).

Michael Musacchio, MD, is a highly
skilled board-certified neurosurgeon
specializing in minimally invasive spine
surgery, degenerative spine disease,
disorders of the cervical and lumbar
regions, spine procedures, complex spine
reconstruction and joint replacement of the
spine. Dr. Musacchio received his Bachelor
of Science degree from the University of
lllinois and his Doctor of Medicine degree
from Rush Medical College. His general
surgery internship and neurosurgical
residency were also completed at Rush
University Medical Center. His research
interests include follow-up studies of
FDA-approved devices for minimally
invasive spine surgery.



Nicole Reams, MD, is a board-certified
neurologist and fellowship trained in sports
neurology. Her educational background
includes an undergraduate career at the
University of Notre Dame and medical
school at Saint Louis University. Prior to
joining NorthShore Neurological Institute,
Dr. Reams was a Clinical Lecturer at the
University of Michigan. Dr. Reams continues
her ongoing research projects at
NorthShore, including assessing complex
reaction time in concussed athletes, exam-
ining athletic performance following return
to play in National Football League players,
and proposing clinical diagnostic criteria for
chronic traumatic encephalopathy (CTE).

Mark Rubin, MD, joins NorthShore
Neurological Institute from the Mayo Clinic
where he completed a residency in adult
neurology as well as fellowships in both
vascular neurology and neurohospitalist
care. This specialized training allows

Dr. Rubin to provide acute stroke care
and inpatient neurological care of the
highest quality. Other clinical interests
include teleneurological consultations
and neurosonology.

Tiffani Stroup, DO, is a graduate of
Nova Southeastern University College

of Osteopathic Medicine. Dr. Stroup
completed her adult neurology residency
at the University of lllinois at Chicago
where she was chief resident. She then
completed a multiple sclerosis (MS) fellow-
ship at the University of Chicago. During
her fellowship, Dr. Stroup received the
National MS Society’s award for training
in specialized MS care.

Victoria Tuchscherer, PhD, is a fellow-
ship-trained pediatric neuropsychologist.
Dr. Tuchscherer obtained her doctorate in
clinical psychology from Rosalind Franklin
University of Medicine and Science and
completed her training at the Alexian
Brothers Behavioral Health Hospital.

Dr. Tuchscherer’s clinical expertise is in
neuropsychological evaluations for chil-
dren, adolescents and young adults with
a diverse range of medical, neurological
and neurodevelopmental disorders that
impact thinking or behavior.

Ricky Wong, MD, has joined the team of
neurosurgeons at NorthShore Neurological
Institute after having completed his fellow-
ship in complex cranial surgery at the
University of South Florida. His clinical
expertise is in open and endoscopic skull
base surgery, cerebrovascular surgery
and deep brain stimulation. Dr. Wong

is a graduate of Tufts University (Doctor

of Medicine) and University of Chicago
(neurosurgical residency). Dr. Wong also
has received a Master of Business
Administration from The University of
Chicago Booth School of Business.

Visit northshore.org/neuro for more information 5



Neuro-Oncology | Brain and Spine Tumors

PHYSICIAN TEAM

Neuro-Oncologists

e/
s
Ryan Merrell, MD

Program Director,
Neuro-Oncology

Dennis Groothuis, MD
Nina Martinez, MD

Neurosurgeons
Brain and Spine Tumor

.\

Julian Bailes, MD
Chairman, Department
of Neurosurgery

Shakeel Chowdhry, MD

Skull Base and Pituitary

Ricky Wong, MD

SCOPE OF SERVICES

The Neuro-Oncology program at NorthShore Neurological Institute is nationally recognized in
providing the most advanced care available for brain tumor and spine tumor patients, as well
as for patients with neurological complications secondary to other cancers.

The first step in developing an evidence-based long-term treatment plan for each patient is a
complete diagnostic workup. This includes leveraging our advanced neuroimaging capabilities
in combination with molecular neuropathology. Our multidisciplinary Neuro-Oncology care team
reviews each patient’s case in terms of history, radiologic studies and pathologic diagnosis at
regular tumor conferences. The team, in consultation with the patient and family, determines the
most effective treatments that are tailored to the individual. The treatment plan also includes a
wide array of education, support and expressive arts programs to help soothe anxiety and man-
age pain while improving coping skills. In addition to the services of the NorthShore Neurological
Institute, our patients have access to the programs and services offered by the NorthShore
Kellogg Cancer Center whose social workers have experience and special training in the
psychological, social, emotional and practical needs of tumor patients and their families.

Having one of the largest brain and spine tumor programs in the country, NorthShore Neurological
Institute is also involved in multiple clinical trials, offering patients access to promising new
methods of cancer detection and treatment. Our specialists have led and participated in
numerous pivotal studies that are transforming the spine and brain tumor care of our patients—
and of patients elsewhere in the world. See pages 35, 39 and 40 for more details.

Nonsurgical Treatments

Our highly skilled neuro-oncologists offer patients a full array of the latest medical therapies and
treatments for brain and spine tumors. Our team directs the administration of chemotherapy and
biologic therapies, including vaccines and monoclonal antibodies, which tap the body’s immune
system to help fight cancer. Molecular-targeted or directed medical therapies focus on cellular
changes and target tumor cells to inhibit tumor growth.

Skull Base and Pituitary Surgery

The removal of tumors or vascular lesions that occur at the base of the skull is amongthe most
technically challenging neurosurgical procedures. Our neurosurgeons’ vast clinical experience
allows us to tackle these challenging problems using the most advanced and least-invasive
methods possible. These include minimally invasive and incision-free stereotactic radiosurgery;
“SonoNav” and intraoperative ultrasound guidance technology that provide the surgeon informa-
tion about the brain; and Visualase, an advanced laser thermal ablation technique. All surgeries
incorporate image guidance and intraoperative monitoring.

HIGHLIGHTS AND ACCOMPLISHMENTS
Education

American Brain Tumor Association (ABTA)—Julian Bailes, MD, discussed the latest
innovations in surgically treating brain tumors in the ABTA webinar series. Dr. Bailes answered
questions about Visualase, NICO BrainPath, stereotactic radiosurgery and the use of
fluorescent dyes in neurosurgery.

Continuing Medical Education (CME) Series—NorthShore Neurological Institute organized
the first Neuro-Oncology CME event, titled “Advancements in Brain Tumor Diagnosis and
Treatments.” The educational goal of this activity was to update the target audience about the
latest treatment guidelines for brain tumor as well as the latest neuro-oncology clinical trials that
are currently enrolling within their region. The audience also received an update on recent
advances in the use of minimally invasive technologies in the treatment of brain tumors.

6 For more information, call (877) 570-7020



Innovation Technologies for Subcortical Surgery

Subcortical Surgery Group (SSG)—Julian Bailes, MD, was a founding member of the SSG
last year with the mission to optimize minimally invasive surgical corridors to the subcortical
space through clinical and scientific collaborative research. The vision is to continually improve
safe and effective treatments for patients with subcortical brain pathology by bringing new
imaging, mapping, navigation, optics and robotics technologies to bear. Dr. Bailes is the
President of the newly formed group whose members are among the early adopters of these
new technologies that provide access to hard-to-reach areas of the brain. More than 70 neuro-
surgeons from hospitals and academic centers across the country attended its first annual
meeting to discuss this technology, called BrainPath, which uses the Six Pillar Approach to
address glioblastoma multiforme, brain metastasis and intracerebral hematomas.

BrainPath and BrightMatter

BrainPath is an innovative technology that provides unique surgical access to brain tumors
without traumatically affecting normal brain tissue. This allows surgeons to reach subcortical
brain lesions that were considered inoperable or difficult to access. It is uniquely designed to
minimize tissue damage by displacing fiber tracts of the brain during advancement to the
abnormality—similar to the way a boat hull moves through water by displacing what is in
front of it—all through an opening smaller than a dime. After reaching the lesion, an outer
sheath remains in the brain to serve as a protective portal for surgeons to easily maintain
access to the surgical site during tissue or fluid evacuation.

NorthShore Neurological Institute is one of the first places in the world to use the BrainPath
device in conjunction with BrightMatter™ suite of robotics and advanced optics products.
This imaging technology (shown above) provides advanced visualization for image-guided
treatments and preoperative planning tools. Using automated data processing allows for
brain segmentation and hands-free imaging registration to generate real-time 3D tractogra-
phy. The images the BrightMatter workflow approach fuses tractography with the area of
interest to plan a simple and intuitive trajectory for the BrainPath intervention technology.

Visit northshore.org/neuro for more information 7



Parkinson’s Disease and Other Movement Disorders

PHYSICIAN TEAM

Neurologists

Katerina Markopoulou,
MD, PhD

Program Director,
Parkinson’s Disease and
Other Movement Disorders

Demetrius (“Jim”)
Maraganore, MD
Ashvini Premkumar, MD

Bernadette Schoneburg, MD

Neurosurgeon

Ricky Wong, MD

Physiatrist

Rachel Kermen, MD

SCOPE OF SERVICES

NorthShore Neurological Institute is a recognized leader in the treatment of Parkinson’s disease
(PD) and other types of Parkinsonism (multiple system atrophy, progressive supranuclear

palsy, corticobasal degeneration), as well as other movement disorders such as ataxia, chorea,
dystonia, hemifacial spasm, restless legs syndrome, tics, tremor and spasticity. Even though
movement disorders can be stubbornly progressive and disabling, research has advanced our
understanding of the mechanisms of these disorders. This has led to tremendous progress in
treatment—both medical and surgical.

Medical Management—Pharmacological management (such as oral medications and botuli-
num toxin injections), patient education, rehabilitative services and family support are important
aspects of the comprehensive treatment plan we provide for each of our patients. We use all
of these components to optimize functional independence and improve quality of life. Our spe-
cialists are devoted to researching and thoroughly understanding the intricacies of Parkinson’s
disease and other movement disorders.

Surgical Treatment—Deep brain stimulation (DBS) is a surgical therapy used for the treatment
of Parkinson’s disease. Stereotactic guided neurosurgery is used to insert stimulating electrodes
into specific nuclei deep within the brain. Once positioned, the electrodes are connected to

a permanent neurostimulator implanted into the chest wall. The electrodes deliver electrical
currents to the precise brain locations responsible for movement, regulating the abnormal brain
cell activity that causes symptoms such as tremor and loss of fine skilled movements and gait
problems. It is important to keep in mind that DBS can only help relieve the symptoms of
Parkinson’s; it does not cure or stop its progression.

HIGHLIGHTS AND ACCOMPLISHMENTS

LONG-PD—Demetrius Maraganore, MD, Medical Director of NorthShore Neurological Institute
and Chairman, Department of Neurology, is the principal investigator of a newly launched
research initiative called the LONG-PD study. This multinational and multicenter study will
investigate the genetics of Parkinson’s disease and its long-term outcomes. The study

will collect data on more than 4,000 Parkinson’s disease patients over a 15-year period.

Community Outreach—Experts from NorthShore Neurological Institute participated in the
Michael J. Fox Foundation Partners in Parkinson’s event held in Rosemont. Neurologists, nurses,
physical therapists and researchers were on hand to talk with the more than 800 attendees,
who also took part in educational seminars and panel discussions designed for individuals and
families affected by Parkinson’s disease.

We have enrolled more than 450 patients to date in the Parkinson’s disease DodoNA project.
Data from the initial visit as well as longitudinal data over six years is shown on the facing page.
DNA has been collected from these patients to identify DNA fingerprints that predict outcomes
and therapeutic responses with the hope of developing new disease-modifying therapies. More
than one million genetic tests have been performed per sample. See page 31 for more details.

8 For more information, call (877) 570-7020
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Parkinson’s Disease Description of 463 patients enrolled, at their initial visit
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Duration is measured in years, from the year of
initial symptom to the year of initial visit.
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ESS Score

Using the Epworth Sleepiness Scale (ESS), scores
greater than 10 indicate excessive daytime sleepiness.
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UPDRS Motor Score

The unified Parkinson's disease rating scale (UPDRS)
examines motor examination where scores range from
0 (not affected) to 108 (most severely affected).
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UPDRS Complications Score

The unified Parkinson's disease rating scale (UPDRS)
examines complications of therapy where scores range
from 0 (not affected) to 23 (most severely affected).
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This scale measures the patient’s activities of daily
living, where 100% is normal.

208

84

20 40 60 80 100

GDS Score

The Geriatric Depression Scale (GDS) assesses depressive
symptoms in the elderly where scores of 0—4 indicate
normal; 5-8 mild; 9—11 moderate; 12—15 severe.
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UPDRS Mentation, Behavior and
Mood Score

The unified Parkinson's disease rating scale (UPDRS)
examines mentation, behavior and mood where scores
range from O (not affected) to 16 (most severely affected).
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Longitudinal Changes in
Hoehn and Yahr Stage

The Hoehn and Yahr stage is a measure of motor impairment;
it is an objective measure of disability. As a group, our patients
have remained largely stable over more than five years.
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Stage 1=one side of the body involved; Stage 2=both
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The Montreal Cognitive Assessment (MoCA) test is a
screening tool for the presence of cognitive dysfunction
where a score of >26 is considered normal.
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UPDRS ADL Score

The unified Parkinson's disease rating scale (UPDRS)
examines activities of daily living (ADL) where scores
range from 0 (not affected) to 52 (most severely affected).
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Longitudinal Changes in Montreal
Cognitive Assessment (MoCA) Score

The MoCA score is a measure of cognitive impairment; it is
an objective measure of disability. As a group, our patients
have remained largely stable over more than five years.
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Center for Brain Health

PHYSICIAN TEAM

Neurologists

2 -. .'1.\1
C 1/
Demetrius (“Jim”)

Maraganore, MD

Chairman, Department
of Neurology

Smita Patel, DO
Chad Yucus, MD

SCOPE OF SERVICES

The prevalence of Alzheimer’s disease is growing rapidly due to successful aging. This is placing
an unprecedented burden on individuals, families and the healthcare system. The mission of the
newly launched NorthShore Center for Brain Health is to preserve and improve brain health by
modifying risk factors associated with Alzheimer’s disease and related disorders. The focus is
primary prevention using risk assessments, interventions and surveillance.

Demetrius Maraganore, MD, Ruth Cain Ruggles Chairman of the Department of Neurology and
Medical Director of NorthShore Neurological Institute, leads a multidisciplinary team of specialists
who use leading-edge and comprehensive approaches to determine a patient’s risk for develop-
ing brain disorders, and to mitigate the risks as much as possible in order to delay or altogether
prevent neurodegenerative disease. The Center for Brain Health rapidly translates research into
practice for the benefit of our patient population.

Our team of specialists includes: neurologists, neuropsychologists, brain imaging specialists,
genetic counselors, laboratory physicians, physical and cognitive therapists, dietitians, integrative
medicine specialists, lifestyle coaches and researchers.

Services include:

¢ Genetic and nongenetic risk assessments and counseling.

¢ Annual screening for Alzheimer’s disease (AD), Parkinson’s disease (PD) or chronic traumatic
encephalopathy (CTE) in high-risk subjects using neurological and neuropsychological testing
and brain imaging.

e Medical, physical, cognitive, dietary and integrative therapies to reduce risks.

e |ifestyle coaching and digital health (smartphone apps and tracking tools) to maximize
compliance with therapies.

e Transition to neurological care when AD, PD or CTE is detected.

NorthShore’s award-winning Electronic Medical Record (EMR) system enables our team of experts
to provide seamless and collaborative care. Personal digital assistant devices, smartphone apps
and tracking tools help patients stay compliant with the care plan and connected to our special-
ists. In addition, the DodoNA “Brain Health” Project will measure outcomes research to further
refine treatment strategies.

HIGHLIGHTS AND ACCOMPLISHMENTS

The development of the Center for Brain Health
was guided by five working groups, which
were established under the leadership of

Dr. Maraganore. These working groups are
composed of expert members who are able to
draw on the vast clinical, research, informatics
and community engagement experience of
NorthShore.

The Center for Brain Health is involved in the
DodoNA Project: “DNA Predictions to Improve
Neurological Health.” DNA samples from

1,000 prospective patients will be evaluated to
associate genotypes with brain performance
and outcomes and to discover biological factors
that contribute to brain health. See page 31 for
more details.

Dr. Smita Patel of NorthShore’s newly launched
Center for Brain Health assesses a patient for
signs of neurodegeneration.
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Memory and Cognitive Disorders

PHYSICIAN TEAM

Neurologists

Chad Yucus, MD

James Castle, MD

Neuropsychologists

Jerry Sweet, PhD
Vice Chair, Department of
Psychiatry and Behavioral
Sciences
Leslie Guidotti Breting, PhD
Elizabeth Geary, PhD
Marietta Hoogs, PhD
Alona Ramati, PhD

SCOPE OF SERVICES

The NorthShore Neurological Institute Memory and Cognitive Disorders program is a compre-
hensive, compassionate and multidisciplinary care program that focuses on individuals coping
with memory problems and other cognitive concerns. Our team is composed of neurologists,
neuropsychologists, nurses and a medical social worker—all specializing in memory and
cognitive disorders including mild cognitive impairment, Alzheimer’s disease, vascular dementia,
Lewy body dementia, frontal temporal lobe dementia and chronic complications of brain injuries.
Our specialists also treat memory problems and cognitive issues related to head trauma, depres-
sion and sleep disorders.

Depending on the type of memory disorder, both our neurologists and neuropsychologists
provide assessments for the best diagnosis and treatment plan. We work closely with family
members and other care providers to ensure that each patient is attended to with respect and
compassion throughout the diagnosis and treatment process. Our doctors embrace the highest
standard of care, continuously seeking and offering new and innovative treatments, cutting-edge
imaging techniques and state-of-the-art neuropsychological evaluation tools.

We also offer a drop-in Memory Loss Caregiver Support Group that meets every month at the
John and Carol Walter Ambulatory Care Center at Glenbrook Hospital.

HIGHLIGHTS AND ACCOMPLISHMENTS

Patients with cognitive impairment who are being evaluated for Alzheimer’s disease and other
causes of cognitive decline now have access to an FDA-approved diagnostic PET scan using

a novel tracer, Amyvid, for imaging plaque in the brain, as may be seen in someone with
Alzheimer’s disease (see image below). While this test does not establish a diagnosis, it can help
identify whether cognitive decline may be associated with Alzheimer’s disease. Often used for
younger patients, this scan serves as an additional tool to ensure a more conclusive diagnosis
for Alzheimer’s disease. This is a self-pay test, as most insurance companies do not currently
cover the procedure.

Patients with memory or cognitive disorders now have an opportunity to enroll in the newly
launched Memory and Cognitive Disorders DodoNA project. Research enrollment has already
surpassed 120 patients in less than a year and will allow data to be collected to predict out-
comes and therapeutic responses. We collect DNA from consenting subjects, and more than
one million genetic tests have been performed per sample. See page 31 for more details.

PET brain imaging with Amyvid in a normal individual (left) and showing
amyloid accumulation in a patient with Alzheimer's disease (right).
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Spine Center

PHYSICIAN TEAM

Neurosurgeons

Noam Stadlan, MD
Vice Chair, Department
of Neurosurgery

Michael Musacchio, MD

Orthopaedic Surgeons

Srdjan Mirkovic, MD
Division Head, Spine,
Department of
Orthopaedics
Eldin Karaikovic, MD, PhD

Mark Nolden, MD

Physiatrists

Joseph Alleva, MD
Division Head,
Physical Medicine and
Rehabilitation

Matthew Co, DO
Thomas Hudgins, MD
Daniel Hurley, MD
Rachel Kermen, MD

SCOPE OF SERVICES

At the NorthShore Spine Center, our goal is to provide a comprehensive, multidisciplinary and
integrated team approach for the evaluation and management of disorders of the spine. The
spine specialists offer patients a full range of treatment options for spinal conditions to create an
individual care plan.

Nonsurgical Treatment Options—The patient’s needs may be met with more conservative
treatment options.

¢ Physical therapy—Physiatrists and therapists educate patients on proper body mechanics and
establish individualized exercise programs they can follow at home.

¢ Interventional procedures—Image-guided pain-relieving injections of medicine straight to the
source of the pain can make a huge difference for a patient’s comfort.

¢ Medication management—Our experienced physicians and staff work closely with patients to
regulate and monitor any oral medications they take to treat their back pain.

e Integrative medicine—NorthShore’s Integrative Medicine program can complement a patient’s
holistic back pain treatment plan, in conjunction with any other therapies. Options include acu-
puncture, chiropractic care, yoga, biofeedback and more.

Surgical Treatment Options—\WVhen conditions require surgery, one of the most experienced
surgical teams in the region is able to offer the most advanced minimally invasive and complex
surgical techniques available. Minimally invasive procedures offered include: anterior lumbar
interbody fusion, direct lateral interbody fusion, transforaminal lumbar interbody fusion,
decompression, cervical interbody fusion, foraminotomy, total disc replacement, microdisectomy,
kyphoplasty, lumbar disc replacement, cervical disc replacement, lumbar interbody fusion and
cervical interbody fusion. Use of state-of-the-art minimally invasive techniques, instrumentation and
imaging helps patients recover in a shorter period of time and allows for a quicker return home.

HIGHLIGHTS AND ACCOMPLISHMENTS

Michael Musacchio, MD, is the principal investigator of a post-market analysis study of the FDA-
approved cervical fusion devices: the STALIF C® and STALIF C-Ti™. The purpose of this study is
to collect information about how well different types of patients do after spinal fusion, based on
their earlier conservative treatments.

Thanks to the development of high-definition scopes and improved depth of perception, we now
have impeccably clear optics to view the spine. Collaborations between surgeons and industry
continue to drive the field and continually introduce new techniques and equipment that enable
minimally invasive surgeons to offer better, safer and smaller surgeries that offer maximal impact
to patient outcomes and recovery. Most importantly, there is so much more to develop and
perfect in the field as we are really only just beginning.
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The Department of Neurosurgery is a par-
ticipant of the National Neurosurgery
Quality and Outcomes Database (N2QOD)
initiative. This project allows us to track
quality, efficiency and ultimately the value
of care for the most common neurosurgi-
cal procedures. The initiative was set

up by the NeuroPoint Alliance—the data
collection arm of the American Association
of Neurological Surgeons—with a broad
coalition of other neurosurgical societies,
including the Congress of Neurological
Surgeons (CNS), Society of Neurological
Surgeons (SNS) and American Board of
Neurological Surgery (ABNS). The goal is
to generate both quality and efficiency
data to:

e Demonstrate comparative effectiveness
of neurosurgical procedures;

e Determine which patients are most likely
to benefit from specific surgical inter-
ventions; and

e Facilitate multicenter trials and other
cooperative clinical studies.

NorthShore Neurological Institute was one
of the very early sites that has contributed
data to the N2QOD. The three-month and
12-month quality outcomes report of
SOMe common neurosurgical

procedures are shown.
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Concussion/Brain Injury

PHYSICIAN TEAM

Neurologists

Nicole Reams, MD

Associate Director, Sports
Concussion Program

James Castle, MD
Revital (“Tally”) Marcus, MD
David Randall, DO
Jesse Taber, MD
Charles Wang, MD

Neurosurgeon

Julian Bailes, MD
Chairman, Department
of Neurosurgery

Neuropsychologist

Elizabeth Pieroth, PsyD
Associate Director, Sports
Concussion Program

SCOPE OF SERVICES

A concussion is a type of mild traumatic brain injury (MmTBI) caused by a bump or blow to the
head that alters normal brain function and causes temporary cognitive and physical problems.
Many activities of daily living from work to play can put people of all ages at risk for falls and col-
lisions that could lead to concussions. However, concussions can also occur without a direct hit
to the head, such as a strong whiplash action, literally resulting in the brain hitting the inside of
the skull and causing injury.

Research shows that early intervention results in the best prognosis and rehabilitation. The
NorthShore Neurological Institute’s multidisciplinary team of concussion and head injury special-
ists takes a multipronged approach to the diagnosis and treatment of concussions and other
brain injuries. This team is led by one of the nation’s leading teams of concussion specialists:

Julian Bailes, MD, Co-Director of NorthShore Neurological Institute, is a nationally recognized
mTBI expert and leads NorthShore’s Sports Concussion Program. Dr. Bailes has been a neuro-
surgical consultant to the National Football League (NFL) Players’ Association, which has sup-
ported research on the effects of head injuries on retired professional athletes. He is the Medical
Director of the Center for the Study of Retired Athletes based at the University of North Carolina,
Chapel Hill; Medical Director of Pop Warner Football, the oldest and largest national youth foot-
ball organization with about 275,000 youth players nationwide; and an adviser to the National
Collegiate Athletic Association.

Elizabeth Pieroth, PsyD, is a board-certified neuropsychologist and the Associate Director
of NorthShore’s Sports Concussion Program. Dr. Pieroth is the concussion specialist for the
Chicago Bears, Blackhawks, White Sox and Fire, as well as countless high schools across
the state. She is also on the Board of Directors for the Brain Injury Association of lllinois and
a member of the USA Football Heads Up Advisory Committee, Amateur Hockey Association
of lllinois (AHAI) Safety Committee and the U.S. Soccer Concussion Task Force.

Nicole Reams, MD, is a board-certified neurologist and completed her fellowship in sports
neurology at the University of Michigan. She is the Associate Director of NorthShore’s Sports
Concussion Program and has previously served as team physician for the Eastern Michigan
University Eagles. Dr. Reams’ research interests include projects assessing complex reaction
time in concussed athletes, examining athletic performance following return to play in National
Football League players, and proposing clinical diagnostic criteria for chronic traumatic encepha-
lopathy.

HIGHLIGHTS AND ACCOMPLISHMENTS
Concussion Education

Mom’s Football Safety Clinic—The Chicago Bears conducted a free safety clinic for about
100 mothers of Chicago-area youth football players in the Walter Payton Center at Halas Hall.
Dr. Pieroth was a special guest speaker alongside Diane Long, wife of Hall of Famer Howie Long
and mother of Bears guard Kyle Long and Rams defensive end Chris Long. The interactive and
educational forum gave the moms a chance to learn about health and safety, including facts on
concussion awareness, heat and hydration, and Heads Up Tackling techniques.

NFL Evolution—Dr. Pieroth is a regular contributing columnist in nflhealthplaybook.com, an
NFL player health and safety website from the youth level to pro football. Articles included “How
many concussions is too many?” “What does ‘rest’ after concussion mean?” and “Buyer beware
with concussion cures.”

A Step aHead—This is the fifth year of Dr. Pieroth’s “A Step aHead” program. In association
with the Chicago Blackhawks, AHAI, Athletico and NorthShore, the “A Step aHead” program
provides free baseline neurocognitive testing for youth hockey players and education on
concussions and other safety issues for the entire youth hockey community.
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Concussion Research

In a study published in the Journal of Neurosurgery, Dr. Bailes combined the data from all the
recent studies that used helmet accelerometers and showed that athletes at the collegiate and
high school levels sustain a surprisingly high number of head impacts ranging from several
hundred to well over 1,000 during the course of a season. This cumulative “subconcussive”
burden over the course of a career is equally important to concussion and a significant emerging
concept requiring research of the potential role it plays in accumulating the brain injury and/or
physiological damage in athletes and military personnel throughout life.

Dr. Pieroth published a report titled “Management of Concussion in the Professional Football
Player” in the journal Progress in Neurological Surgery. Her co-author was Christopher Hanks,
the head athletic trainer for the Chicago Bears football team. The focus of the report was detail-
ing how medical professionals working with NFL players assess and manage concussions in their
athletes. In the same issue, Dr. Bailes published an article titled “Cumulative Effects of Repetitive
Mild Traumatic Brain Injury.” Dr. Pieroth also wrote a chapter titled “Concussion” in Dr. Bailes’
edited book, Handbook of Neurological Sports Medicine.

Dr. Bailes is a co-principal investigator of the newly established Concussion Neuroimaging
Consortium. The mission of the consortium is the consolidation of leading brain science/brain
imaging experts toward efforts aimed at identification of imaging “biomarkers” of concussion.

It is hoped that this will allow the identification of athletes at risk for traumatic concussion and the
development of advanced imaging techniques to measure physiological and neuropsychological
alterations after concussion.

John Finan, PhD, joined the Traumatic Brain Injury Laboratory at NorthShore Neurological
Institute. Dr. Finan is a biomedical engineer and joins us from the Neurotrauma and Repair
Laboratory at Columbia University in New York. More information on our TBI research projects
is shown on page 36 and 37.

The DodoNA Concussion Project was launched this past year and began enrolling patients.
Currently, more than 50 patients have been enrolled with a target of 1,000. We are collecting
DNA from consenting subjects and performing more than one million genetic tests per sample.
See page 31 for more details.

Dr. Bailes was the co-editor of a special supplement
titled “Current Concepts in Sports Concussion” in
Neurosurgery, the official journal of the Congress

of Neurological Surgeons. The special free online issue
contains invited contributions from the leaders of
sports concussion research, treatment and advocacy.

Visit northshore.org/neuro for more information 15



Epilepsy and Central Neurophysiology

PHYSICIAN TEAM

Neurologists

i

Jaishree Narayanan, MD
Program Director,
Epilepsy and Central
Neurophysiology

Janet Choi, MD
Sofia Dobrin, MD
Susan Rubin, MD

Neurosurgeons

Julian Bailes, MD
Chairman, Department
of Neurosurgery

Shakeel Chowdhry, MD
Ricky Wong, MD

Neuropsychologist

Leslie Guidotti Breting, PhD

Neurophysiologists

Emmanuel Nénonéné, PhD
Kevin Novak, PhD

SCOPE OF SERVICES

The Epilepsy and Central Neurophysiology program at NorthShore Neurological Institute provides
advanced diagnosis and treatment options for seizure patients. We work to develop a tailored
treatment plan for every patient and offer the latest approaches, including epilepsy clinical trials.
Our Epilepsy Team includes board-certified neurologists/epileptologists, neuropsychologists,
neurophysiologists, neurosurgeons and nurses who have an extensive background in neurology
and epilepsy. Our team provides comprehensive diagnostic services to identify the likelihood and
cause of seizures and assess the patients’ candidacy for admission to our Epilepsy Monitoring Unit
(EMU). We offer expert medication management for patients with epilepsy and assessment for
surgical treatment to stop the effects of epilepsy such as Visualase, RNS® and Vagus Nerve
Stimulation (VNS).

Visualase—Visualase is a laser ablation system that enables minimally invasive neurosurgical
procedures. The technology uses laser interstitial thermal therapy (LITT) for precise thermal
destruction of undesirable tissue in the brain, including epileptic foci or scar tissue deep in

the temporal lobe. In combination with guided MRI, the Visualase laser technology allows the
neurosurgeon more precision to destroy target-area lesions in hard-to-access parts of the brain
via a small incision.

Vagus Nerve Stimulation—VNS is an adjunctive treatment for certain types of intractable
epilepsy. VNS uses an implanted stimulator that sends electric impulses to the left vagus nerve
in the neck via a lead wire implanted under the skin.

HIGHLIGHTS AND ACCOMPLISHMENTS

The Epilepsy Monitoring Unit (EMU) at NorthShore Evanston Hospital has been upgraded with
new electroencephalogram (EEG) equipment to detect abnormalities in the brain waves or
electrical activity of the brain. The EMU is a four-bed, inpatient facility where patients of all

ages who have seizures that are difficult to diagnose and/or manage are admitted. Patients are
monitored 24 hours a day, which allows the team to identify the type, frequency and source of
their seizures. With this information, physicians can accurately analyze the cause of uncontrolled
seizures and plan the most appropriate treatment plan. Patients considering seizure surgery also
may be admitted to the EMU to identify whether they are suitable candidates.

Neuropace®—Responsive neurostimulation is a new innovative procedure that is now available as
an adjunctive therapy in reducing the frequency of seizures in individuals 18 years of age or older
with partial onset seizures. The Neuropace RNS System is suitable for patients who have under-
gone diagnostic testing that localized no more than two epileptogenic foci, do not respond

to two or more antiepileptic medications, and currently have frequent and disabling seizures. The
neurostimulator is a small, battery-powered device surgically implanted in the skull with lead wires
that connect the neurostimulator directly to the area of the brain where seizures start. The
neurostimulator uses the leads to sense brain activity and to deliver brief pulses of stimulation.
The stimulation can help prevent the seizure before it happens. Our physicians, trained on the use
of the RNS System, program the neurostimulator to continuously monitor brain electrical activity,
and the neurostimulator delivers brief pulses of stimulation when it detects activity that could lead
to a seizure.

Enrollment of patients is nearly complete for a research study that is testing the ability of a
hypertension drug called Verapamil to increase the effectiveness of the antiepileptic drugs

in patients who have otherwise failed to respond to them. Jaishree Narayanan, MD, is the
principal investigator of this study, which is funded by a NorthShore Research Institute/Medical
Group Pilot Grant Program Award. Dr. Narayanan is also the principal investigator of a new
study that is looking for signals in an EEG as a biomarker for cognitive impairment in patients
with Parkinson’s disease.
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The DodoNA Epilepsy Project has enrolled more than 140 patients and collected discrete data that measure quality of life,
depression, anxiety, sleepiness and cognitive dysfunction. Up to 1,000 patients will be enrolled and followed annually to assess
outcomes and to individualize therapies and improve patients’ neurological health. We are collecting DNA from consenting subjects
and performing more than one million genetic tests per sample. See page 31 for more details.

Epilepsy Description of our first 136 patients enrolled, at their initial visit

Disease Duration

Duration is measured in years, from the year of initial
symptom to the year of initial visit.
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When using the Epworth Sleepiness Scale (ESS), scores
greater than 10 indicate excessive daytime sleepiness.
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The Neurological Disorders Depression Inventory for
Epilepsy (NDDI-E) screens for depression in people
with epilepsy where scores greater than 15 indicate
depression.
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The Montreal Cognitive Assessment (MoCA) test is a
screening tool for the presence of cognitive dysfunction
where a score of 226 is considered normal.
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Neuromuscular Disorders

PHYSICIAN TEAM

Neurologists
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SCOPE OF SERVICES

Specialists at the Neuromuscular Disorders program offer comprehensive workups to achieve
accurate diagnosis of nerve and muscle diseases and use state-of-the-art treatment modalities
to optimize quality of life. Our team members are skilled in the diagnosis and medical manage-
ment of amyotrophic lateral sclerosis (ALS or Lou Gehrig’s disease), peripheral neuropathy,
myasthenia gravis and myopathies. These disorders may be characterized by weakness, paraly-
sis, respiratory distress and intractable pain and are often debilitating or progressive. They can
dramatically alter quality of life for both patients and families, and in the case of ALS can be life-
threatening. NorthShore Neurological Institute offers comprehensive workups to achieve an
accurate diagnosis and rely upon state-of-the-art treatment modalities to develop a personalized
plan to optimize quality of life. We have more than a dozen physicians with subspecialty board
certification to perform an electromyography (EMG), a procedure used to diagnose muscle and
nerve disorders.

HIGHLIGHTS AND ACCOMPLISHMENTS

NorthShore Neurological Institute opened a new autonomics laboratory under the direction of
Alexandru Barboi, MD, an nationally recognized leader in this neurological specialty. The auto-
nomic nervous system is part of the peripheral nervous system, which regulates subconscious
activities such as heart rate, digestion, respiratory rate, salivation, perspiration, swallowing and
more. Disorders of the autonomic nervous system are often complex and disabling conditions
that are a challenge to diagnose. As one of the most comprehensive labs of its type in the
region, NorthShore’s autonomics lab includes the most advanced, state-of-the-art technology
and equipment to diagnose these disorders. In addition to having sophisticated technology, the
lab is staffed with specially trained technicians and a multidisciplinary team of experts who work
together to diagnose and develop individualized treatment plans. The new lab will also increase
the opportunities to perform autonomic disease research, an important component of advancing
the treatment of autonomic disorders at NorthShore.

e

Dr. Alexandru Barboi (seated, right), Director of the Neuromuscular Disorders
program, brings unique expertise in autonomic disorders to the NorthShore
Neurological Institute.
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Stroke

PHYSICIAN TEAM
Neurologists

Rima Dafer, MD
Program Director,
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Shakeel Chowdhry, MD

Julian Bailes, MD
Ricky Wong, MD

SCOPE OF SERVICES

Our highly trained, multidisciplinary team of board-certified specialists and subspecialists collabo-
rates to provide comprehensive care dedicated to preventing, diagnosing and treating strokes. Our
team includes vascular neurologists, vascular neurosurgeons, neuroradiologists and physiatrists.
The team focuses on the management of acute stroke, on the prevention of future strokes, and on
the post-stroke rehabilitation process using a combination of medications; surgical interventions;
physical, occupational and speech therapies; and lifestyle changes.

NorthShore Neurological Institute experts have immediate access to state-of-the-art neuroimaging
technologies to make accurate diagnoses, to guide treatment, and to conduct rapid, thorough
clinical evaluations. Neuroimaging studies such as a CT scan of the head, MRI of the brain and
arterial vessel imaging are rapidly deployed to determine the cause of stroke and to determine the
appropriate treatment modaility.

Thrombolytic Therapy—NorthShore Neurological Institute’s Acute Stroke Team is available

24 hours a day, seven days a week to administer tPA (tissue plasminogen activator) intravenously to
patients with ischemic stroke—i.e., when a blood vessel in the brain is blocked by a clot. When this
clot-dissolving drug (clot buster) is administered within the first three hours to four and a half hours
after the stroke, the patient’s chances of recovery are significantly improved.

Neurovascular Surgery—We offer patients mechanical thrombectomy treatment using the newest
and safest FDA-approved minimally invasive intra-arterial clot-removal tools to open up blockages
in large intracranial vessels. Our neurovascular surgeons also treat patients diagnosed with a hem-
orrhagic stroke to remove blood from the brain caused by ruptured blood vessels. If an aneurysm
or vascular malformation is found, treatment is either surgery, endovascular intervention or a
combination of both—all performed by our specialized team.

Carotid Artery Disease—Our specialists offer carotid artery blockage treatments ranging from
carotid endarterectomy, to less-invasive techniques such as carotid angioplasty and stenting.
Innovative minimally-invasive technologies allow our nationally renowned interventional neurosur-
geons to safely open up blockages in carotid arteries for patients who may not be candidates for
other treatment options. These advanced surgical techniques feature local instead of general anes-
thesia, smaller incisions, less pain and shorter recovery times.

HIGHLIGHTS AND ACCOMPLISHMENTS

All four NorthShore Hospitals—Evanston, Glenbrook, Highland Park and Skokie—are reaccredited
with the Gold Seal of Approval™ from The Joint Commission for Primary Stroke Centers maintain-
ing the systemwide designation. This designation demonstrates NorthShore’s commitment to
quality and the highest level of care for our stroke patients.

The Joint Commission’s Primary Stroke Center Certification Program recognizes centers that follow
the best practices for stroke care, including:

e Use of a standardized method of delivering care based on the Brain Attack Coalition’s
“Recommendations for Establishment of Primary Stroke Centers”

e Tailor treatment and intervention to individual needs
e Support patient self-management activities

* Promote the flow of patient information across settings and providers, while protecting patient
rights, security and privacy

e Analyze and use standardized performance measure data to continually improve treatment plans

e Demonstrate their application of and compliance with clinical practice guidelines published by the
AHA/ASA or equivalent evidence-based guidelines

We implemented the DodoNA Stroke Project. We are collecting discrete data using the Electronic
Medical Record (EMR) system that measures stroke outcomes. Up to 1,000 patients will be enrolled
and followed annually. We are collecting DNA from consenting subjects and performing more than
one million genetic tests per sample. Ssee page 31 for more details.

We also implemented teleneurology as a method of improving the accuracy of stroke diagnosis
and accelerating the door-to-needle time for tPA administration. We are able to administer this life-
saving treatment within seven minutes of the patient’s arrival to the Emergency Department.
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Migraine and Other Headache Disorders

PHYSICIAN TEAM
Neurologists
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Program Director,
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Neuropsychologist
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Physiatrist

Daniel Hurley, MD

SCOPE OF SERVICES

NorthShore Neurological Institute takes a multidisciplinary approach to diagnosing and treating
chronic headaches. Most headaches can be diagnosed by seeing one of our neurologists, sub-
specialized in headache disorders, who perform a comprehensive history and physical exam.
Rarely, there may be a secondary cause of headache such as a tumor or blood vessel problem.
In the event a rarer cause of headache is suspected, blood work or imaging by CT or MRI may
be needed.

Our neurology specialists treat most headache disorders by providing reassurance and with
medications. Neurology specialists may consult experts in physiatry, psychology or neurosurgery
to aid in the treatment of select headache disorders. For example, our physiatrists aid in the
treatment of cervicogenic headaches with injections, while our psychologists aid in the treatment
of tension headaches with relaxation techniques. Our neurosurgeons, on the other hand, often
treat headache disorders due to raised intracranial pressure or mass lesions with surgery.

Our chronic headache specialists may also recommend BOTOX® therapy as well as integrative
medicine programs such as acupuncture. Along with these treatment options, patient education
is also an important component in chronic headache care. Our experts work with patients,
helping them recognize triggers and modify habits that may be contributing to their chronic
headaches.

HIGHLIGHTS AND ACCOMPLISHMENTS

As part of the DodoNA project, we have customized our Electronic Medical Record (EMR)
system to capture hundreds of discrete pieces of information from each headache office

visit. We have enrolled more than 600 patients and are well on our way to our target of 1,000.
Data from the initial visit are shown below and on the facing page. We also collect blood
samples with informed consent to extract and store DNA. We are performing more than one
million genetic tests on each sample. We aim to identify genetic and nongenetic factors that
predict the severity, progression and outcomes of migraine in each patient and that guide
personalized medicine treatment. See page 31 for more details.

Migraine Description of our first 582 patients enrolled, at their initial visit

Disease Duration

Duration is measured in years, from the year of initial
symptom to the year of initial visit.

100

Number of Prior Preventive

Number of Prior Abortive Medications Medications

Preventive medications are taken daily to keep
migraine attacks from occurring frequently.

Abortive medications are taken at the start of a migraine
attack to stop the symptoms.
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80

17 269
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Migraine (continued)
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Number of Emergency Department Visits

This is the number of prior Emergency Department
visits for headache reported at the patient’s initial visit.
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Sleep Quality

Quality of sleep is reported as ranging from very good
to very bad.

257
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Very Good Fairly Good Fairly Bad Very Bad

MSQ Restrictive

The Migraine-Specific Quality of Life (MSQ) restrictive
score assesses how migraines limit one's daily social
and work-related activities where higher scores indi-
cate better health-related quality of life.

GAD-7

The Generalized Anxiety Disorder 7 (GAD-7) score mea-
sures anxiety where a score of >10 indicates a probable

. diagnosis of GAD to be confirmed by further evaluation.

g g

Number of Patients
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Number of Hospitalizations

This is the number of prior hospitalizations for headache
reported at the patient’s initial visit.
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Exercise Score

Exercise is reported as ranging from vigorous and frequent
1o none.
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Vigorous Vigorous and Light and Light and None
and Frequent  Occasional Frequent Occasional

MSQ Preventive

The Migraine-Specific Quality of Life (MSQ) preventive
score assesses how migraines prevent one’s daily social
and work-related activities where higher scores indicate
better health-related quality of life.

120

CESD

The Center for Epidemiologic Studies Depression Scale
(CESD) is a screening test for depression where a score
>15 indicates at least mild to moderate depression.
173

Headache Frequency Score

This shows the regularity of headaches ranging from
less than once per month to constant.
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MIDAS Total Score

The Migraine Disability Assessment (MIDAS) test

determines how severely migraines affect a patient's

life where scores of 21+ indicated severe disability.
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MSQ Emotional

The Migraine-Specific Quality of Life (MSQ) emotional score
assesses the emotions associated with migraines where
higher scores indicate better health-related quality of life.
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ISI Score

In the Insomnia Severity Index (ISI), scores of 15 and
over indicate at least moderate severity.
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Multiple Sclerosis

PHYSICIAN TEAM

Neurologists

Afif Hentati, MD
Program Director,
Multiple Sclerosis

John Pula, MD
Susan Rubin, MD
Tiffani Stroup, DO

Neurosurgeons

Noam Stadlan, MD
Vice Chair, Department
of Neurosurgery

Shakeel Chowdhry, MD
Michael Musacchio, MD
Ricky Wong, MD

Physiatrists
Kristina Drabkin, DO
Miledones Eliades, MD
Rachel Kermen, MD
Danielle Schiff, MD
Naila Shaikh, MD

SCOPE OF SERVICES

NorthShore Neurological Institute’s Multiple Sclerosis (MS) program is a designated Center for
Comprehensive Multiple Sclerosis Care through the National Multiple Sclerosis Society’s Partners
in MS Care program. This recognition confirms our commitment to exceptional patient care; our
provision of coordinated, comprehensive MS care; and our continuing partnership with the MS
Society to address the challenges of people affected by MS. Our services begin with a diagnosis
involving a comprehensive history, an in-depth physical evaluation, and the latest technology—
including advanced magnetic resonance imaging (MRI), evoked potentials and lumbar punctures
when indicated.

NorthShore offers the latest therapeutic MS treatment options, including the use of new
“disease-modifying” oral medications. For the treatment of acute MS exacerbations, experienced
healthcare staff at our infusion centers, provide intravenous corticosteroids or infusion of other
therapies, such as immunoglobulins and monoclonal antibodies. We also perform plasma
exchange in some cases. Severe spasticity may be managed by an intrathecal baclofen pump to
help patients achieve maximum functionality and improve their comfort. The pump is implanted
by a neurosurgeon, and medications are then titrated and managed long term. NorthShore
Neurological Institute also hosts a support group for MS patients every month at Evanston
Hospital.

HIGHLIGHTS AND ACCOMPLISHMENTS

We have enrolled more than 180 patients to date in the DodoNA project and have recorded

17 score test measures of disease severity (including for depression, anxiety and cognition),
using toolkits custom built in our award-winning Electronic Medical Record (EMR) system.
These patients will be evaluated annually in our MS program so that we can continue to perform
multidimensional comparisons of all score tests. The data on the facing page are from the initial
visit. Follow-up assessments will determine how score test patterns change over time. We have
collected DNA from all consenting subjects and are performing more than one million genetic
tests per sample (DNA predictions to improve neurological health).

Afif Hentati, MD, published a Clinical Note titled “VZV encephalitis that developed in an immu-
nized patient during fingolimod therapy” in the journal Neurology—the official journal of the
American Academy of Neurology. The journal is the most widely read and highly cited peer-
reviewed neurology journal.

Our specialists participated in several community and regional patient-focused activities for MS.
In conjunction with the National Multiple Sclerosis Society, NorthShore Neurological Institute held
its first-ever Multiple Sclerosis Symptom Fair featuring clinicians from a wide range of specialties
to provide participants with a review of MS symptoms. The fair had an open house format fea-
turing three 15-minute mini-lectures, with experts on hand to answer questions.

Susan Rubin, MD, contributed to a new MS educational program that seeks to improve care

in women. Entitled “Strategies to Improve the Care of MS in Women,” the program provides
clinicians with knowledge and expertise to successfully evaluate, treat and manage their female
patients with MS. The program was launched by the Consortium of Multiple Sclerosis Centers
in collaboration with The France Foundation, a provider of continuing medical education.
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Multiple Sclerosis Description of our first 179 patients enrolled, at their initial visit

Disease Duration

Duration is measured in years, from the year of initial
symptom to the year of initial visit.

80

FSS

The Fatigue Severity Scale (FSS) is a method of
evaluating fatigue where a score of >36 indicates
the presence of significant fatigue.

25

21
20

MoCA

The Montreal Cognitive Assessment (MoCA) test is a
screening tool for the presence of cognitive dysfunc-
tion where a score of 26 is considered normal.

38

Number of patients

80

Number of patients

125
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Number of patients

8

25 Ft. Walk

This shows the number of seconds required, on a
second attempt, to walk 25 feet.

GAD-7

The Generalized Anxiety Disorder 7 (GAD-7) score mea-
sures anxiety where a score of 210 indicates a probable
diagnosis of GAD to be confirmed by further evaluation.

68

Ambulation Score

This measure assesses both the walking range and the
type of assistance required. Scores range from 0 (fully
active) to 12 (bedridden).

110

Number of patients

75

60

Number of patients

Visit northshore.org/neuro for more information

EDSS Step

With the Expanded Disability Status Scale (EDSS), higher
scores are more severe (e.g., scores of 5 and above
indicate increasing difficulty walking).

38

CESD

The Center for Epidemiologic Studies Depression Scale
(CESD) is a screening test for depression where a score
of 215 indicates at least mild to moderate depression.

23



Sleep Disorders

PHYSICIAN TEAM

Neurologists

Thomas Freedom, MD
Program Director,
Sleep Disorders

Lori Lovitz, DO
Richard Munson, MD
Smita Patel, DO
Joya Paul, MD
Mari Viola-Saltzman, DO

Pulmonologists

Neil Freedman, MD

Medical Director,
Bannockburn Sleep Lab

Scott Field, MD

Tomasz Kuzniar, MD, PhD

Semil Mehta, MD

SCOPE OF SERVICES

NorthShore’s multidisciplinary Sleep Centers offer state-of-the-art, comprehensive care for
patients suffering from any of a variety of sleep disorders including sleep apnea, restless

legs syndrome, night terrors, snoring, insomnia and narcolepsy. Our two Sleep Centers are
accredited by the American Association of Sleep Medicine (AASM) and are staffed by one

of the largest teams of board-certified sleep neurologists and nurse specialists in Chicagoland.

Dedicated to compassionate and successful treatment of sleep disorders, our certified

sleep specialists offer the highest level of care, backed by the latest technology and advanced
diagnostics. And to provide patients better access, the full range of care for sleep disorders is
available at multiple outpatient sites. We also offer two conveniently located sleep center facilities.

Home sleep testing can be offered in some cases to diagnose obstructive sleep apnea (OSA)
in the comfort of a patient’s home, instead of a sleep laboratory, using a portable sleep monitor.
Our multidisciplinary team includes pulmonologists, dentists, psychologists, and ear, nose and
throat specialists for patients who require further management of their sleep disorders.

HIGHLIGHTS AND ACCOMPLISHMENTS

Educators at the Sleep Center have been offering the comprehensive Accredited Sleep
Technologist Education Program (A-STEP) since 2008. Developed by the AASM, this program
was designed to promote the standardization of sleep technologist education and training.
This year, the program graduated five sleep technologists for a total of 61 since the program
was started.

This year, our program has been accredited by the AASM as a Home Sleep Apnea Testing
facility. In conjunction with this certification, the Sleep Center has increased the number of
Apnea Risk Evaluation System home sleep test devices. For applicable patients, this system
collects physiological data from the in-home environment to allow the physician team to
integrate this data with a clinical history to diagnose the presence and severity of OSA.
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We have enrolled more than 260 patients to date in the DodoNA project for Restless Legs Syndrome. The data below are
recorded from the initial visit using toolkits in our award-winning Electronic Medical Record (EMR) system. Scores measure severity,
depression, anxiety, sleepiness and sleep quality which can be followed annually. We also are collecting DNA from consenting
subjects and performing more than one million genetic tests per sample. See page 31 for more details.

Restless Legs Synd rome Description of our first 257 patients enrolled, at their initial visit

75

8 & 8

Number of patients

&

80

Number of patients

ISI Score

In the Insomnia Severity Index (ISI), scores of 15 and over
indicate at least moderate severity.

CES-D

The Center for Epidemiologic Studies Depression Scale
(CES-D) is a screening test for depression where a score
>15 indicates at least mild to moderate depression.

Number of patients

Number of patients

50

ESS Score

When using the Epworth Sleepiness Scale (ESS), scores
greater than 10 indicate excessive daytime sleepiness.

GAD-7

The Generalized Anxiety Disorder 7 (GAD-7) score mea-
sures anxiety where a score of >10 indicates a probable
diagnosis of GAD to be confirmed by further evaluation.

87

IRLS Score

In the International Restless Legs Society (IRLS) rating
scale, scores of 0—10 are mild, 11—20 are moderate,
21-30 are severe and 31-40 are very severe.

75

N
&

Number of patients
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PsQl

In the Pittsburgh Sleep Quality Index (PSQl), a score of
>5 indicates poor sleep.

Number of patients
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Physical Medicine and Rehabilitation

PHYSICIAN TEAM
Physiatrists

Joseph Alleva, MD
Division Head,
Physical Medicine
and Rehabilitation
Khalida Anwar, MD
Catherine Choi, MD
Matthew Co, DO
Kristina Drabkin, DO
Miledones Eliades, MD
Joseph Feldman, MD
Thomas Hudgins, MD
Daniel Hurley, MD
Rachel Kermen, MD
Danielle Schiff, MD
Nalia Shaikh, MD

SCOPE OF SERVICES

NorthShore Neurological Institute’s Physical Medicine and Rehabilitation team develops
personalized inpatient and outpatient rehabilitation plans that best help patients improve
physical function and achieve their rehabilitation goals. Our physiatrists and rehabilitation experts
treat a variety of neurologic problems. This includes maximizing the function of patients with
disabilities secondary to a neurologic disease process such as stroke, Parkinson’s disease,
multiple sclerosis, and brain or spinal tumors or injuries.

The Neurorehabilitation Team designs individualized care plans that provide high-quality
rehabilitative services in the hospital, in acute inpatient rehabilitation, in an outpatient setting
or in the home environment. Cutting-edge treatments using fluoroscopic guided injection
techniques are available for management of neurological symptoms such as spine pain

and headaches.

Our multiple hospital and stand-alone clinics house state-of-the-art rehab technology and
equipment. NorthShore’s fitness center-based rehab services also feature warm water therapy
pools and a leading-edge AlterG anti-gravity treadmill for “weightless” gait training.

HIGHLIGHTS AND ACCOMPLISHMENTS

The Physical Medicine and Rehabilitation program has enhanced access with weekend and
evening hours available. New treatments offered in the Sports Medicine program—a joint
endeavor with Family Practice and Orthopaedics—include ultrasound guided peripheral joint
injections of corticosteroid and viscosupplementation (hyaluronate). For the spine, we also
offer specialized procedures including radiofrequency ablation and spinal cord stimulators.

Physiatrists at NorthShore Neurological Institute strive to maximize movement and function,
sometimes using innovative nonsurgical techniques such fluoroscopic guidance to ensure
precise needle placement for epidural steroid injection as shown above.
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Chronic Pain

PHYSICIAN TEAM
Physiatrists

Catherine Choi, MD
Medical Director,
Chronic Pain Services

Khalida Anwar, MD

Neurosurgeons

Noam Stadlan, MD
Vice Chair, Department
of Neurosurgery

Michael Musacchio, MD

SCOPE OF SERVICES

Our chronic pain management specialists treat patients at state-of-the-art facilities located at
Evanston, Highland Park and Glenbrook Hospitals using the latest technology and techniques
to treat pain from a variety of sources:

e Facet (arthritis) e Pinched nerve
e Arthritis e Fibromyalgia (FMS)
e Muscular (myofascial)

e Complex Regional Pain
Syndrome (CRPS)

e Herniated disc e Sciatica

e Failed back surgery e Postoperative * Shingles

e Neuropathy ¢ Spinal stenosis

Our physicians use their unique training to develop comprehensive treatment plans that include
a variety of nonsurgical techniques and pain management services, ranging from medication to
injections to address individual patient needs. Treatments include:

e Chronic opiate management for complex chronic pain patients.
¢ High-dose opiate therapy for non-cancer-related pain patients and high-risk patients.
e Spinal cord stimulator trials for chronic pain.

* Injections for spine-related pain disorders including cervical, thoracic, lumbar epidurals, facet
injections and multi-joint injections.

¢ |njections for chronic pain disorders such as CRPS.

At NorthShore, we work with specialists such as pain psychology and chronic pain (physical
and occupational) therapists closely for multidisciplinary services. In addition, our comprehensive
Integrative Medicine Program offers therapies that are complementary to traditional Western
medicine to achieve pain relief as well as promote healing and well-being. The program features
a number of services, including:

e Acupuncture
e Integrative bodywork and massage
e Therapeutic yoga and meditation

* Herbal medicine counseling

HIGHLIGHTS AND ACCOMPLISHMENTS

Our pain management clinicians are working toward achieving 100 percent compliance with a
standard trilateral opiate agreement. The use of a pain management agreement allows for the
documentation of understanding between the pain management specialist, primary care doctor
and patient. The purpose of this form is to educate the patient regarding the use of opioid
medications for the treatment of pain and is integral to our goal to assist the patient in achieving
the best possible quality of life given the reality of the clinical condition to be treated. Such
documentation, when used as a means of facilitating care, also improves communication
between doctors and patients.

Our Chronic Pain Care Team takes part in a series of continuing medical education/continuing
nursing education activities designed to help safely and effectively manage patients with chronic
pain, when appropriate, with opioid analgesics. The comprehensive educational curriculum of
these activities covers all aspects of the FDA Blueprint for Prescriber Education for Extended
Release and Long-Acting (ER/LA) opioid analgesics. This educational program addresses the
need of care team that prescribe ER/LA opioid analgesics as to the benefits and risks of chronic
opioid therapy.
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NorthShore Neurological Institute Partners

PHYSICIAN TEAM

Pediatric
Neurologists

3
« |
Kent Kelley, MD

Division Head,
Pediatric Neurology,
Department of Pediatrics

Leslie Finkel, MD
Margaret Michelson, MD

Susan Fielkow, MD
Developmental Pediatrics
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Neuroradiologists
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Matthew Walker, MD
Division Head,
Neuroradiology,
Department of Radiology

William Ankenbrandt, MD
Anne Doppenberg, MD
Kenneth Goldberg, MD

Michael Gorey, MD
Joel R. Meyer, MD
Kristina Olsen, MD

Bojan Petrovic, MD
Jordan Prager, MD
Doris Yip, MD

Pediatric Neurology

SCOPE OF SERVICES

The Pediatric Neurology program provides family-centered diagnosis and comprehensive care for
children with disorders of the brain and nervous system. While closely collaborating with the child’s
pediatrician, as well as the Division of Behavioral and Developmental Pediatrics, our physicians and
staff are committed to providing compassionate and coordinated care for children with neurological
issues. Our team focuses on a range of neurological issues in infants, children and teenagers, includ-
ing but not limited to headaches/migraine, cerebral palsy, developmental delays, epilepsy/seizures,
genetic/metabolic disorders involving the nervous system, and movement disorders such as tic
disorders and Tourette syndrome.

HIGHLIGHTS AND ACCOMPLISHMENTS

Kent Kelley, MD, is the principal site investigator of a long-term follow-up clinical trial of children
with childhood absence epilepsy (CAE). Individuals with CAE have brief staring spell seizures that
occur suddenly, unpredictably and frequently throughout the day. From the original trial, which
studied optimal treatment to control seizures, 330 re-enrolled in this long-term follow-up study.
The results were reported and showed, on average, the group of children with a history of childhood
absence epilepsy—even if it resolved years ago—had significantly lower 1Q, attention, memory,
organizational ability, and academic achievement scores compared to the children in the healthy
(did-not-have-epilepsy) group. Dr. Kelley, with colleagues from the University of Chicago, is the
principal investigator in an ongoing retrospective review of databases in the Infant Special Care
Unit and the Neonatal Intensive Care Unit. The purpose of the study is to identify risk factors for
the development of autism, cerebral palsy, epilepsy and other neurodevelopmental disorders.

Neuroradiology

SCOPE OF SERVICES

The Neuroradiology program is fully subspecialized with fellowship-trained neuroradiologists certified
by the American Board of Radiology with added qualification in Neuroradiology (CAQ). We provide
subspecialty interpretation for the full range of brain, spine and head/neck imaging studies, including:

e Computed Tomography (CT) e MR Diffusion Tensor Imaging (DTI)

e Computed Tomographic Angiography (CTA) ¢ MR Perfusion Imaging (MRP)

¢ Magnetic Resonance Imaging (MRI) e MR Spectroscopy (MRS)

e MR Angiography (MRA) ¢ Functional MRI (fMRI)

* Time-Resolved MRA (TRMRA) e Positron Emission Tomography (PET)

* MR Venography (MRV) e Single-Photon Emission Computed Tomography

MR Cerebrospinal Fluid Flow Analysis (SPECT)

HIGHLIGHTS AND ACCOMPLISHMENTS

At the Center for Advanced Imaging at NorthShore University HealthSystem, investigators are working
on multiple projects studying how to bring the most advanced MR imaging techniques into everyday
clinical practice. We have developed a method, based on magnetic resonance diffusion imaging, for
very early detection of the region of stroke. This technique is currently being used to assist doctors in
more accurate early diagnosis, and to monitor the effectiveness of various therapeutic interventions.
Additionally, using high-resolution MR and CT images in conjunction with the Center’s advanced
image processing facility, 3D brain maps are being constructed that allow surgeons to plan neurosur-
gical procedures in a more effective way. Functional MRI is being applied to better understand the
basis for various neurological and psychiatric disorders and the effects of therapy. Douglas Burman,
PhD, is using fMRI and behavioral measures to identify the relationship between brain activity and
cognitive (mental) functions, particularly changes in brain connectivity associated with cognition. The
goal of this study is to identify normal patterns of brain activity and connectivity across a variety of
cognitive tasks along with changes associated with injury and neurological disorders. These findings
are essential for understanding the neurological basis of conscious behaviors.
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Neuropathologist

John Lee, MD, PhD
Director,
Residency Program,
Department of Pathology
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Neuropsychologists
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Jerry Sweet, PhD

Vice Chair, Department of
Psychiatry and Behavioral
Sciences

Elizabeth Geary, PhD
Leslie Guidotti-Breting, PhD
Elizabeth Heideman, PhD
Marietta Hoogs, PhD
Elizabeth Pieroth, PsyD
Alona Ramati, PhD

Victoria Tuchscherer, PhD

Neuropathology

SCOPE OF SERVICES

John Lee, MD, PhD, at NorthShore Neurological Institute provides the full range of diagnostic
services for neurosurgical specimens and autopsy brain diagnosis. Dr. Lee offers expertise

in pathology of muscle and nerve biopsies and a comprehensive level of diagnostic expertise
for tumors, traumatic lesions of the brain and spinal cord, forensic neuropathology, and neuro-
degenerative disorders.

HIGHLIGHTS AND ACCOMPLISHMENTS

Dr. Lee assists a large number of scientists in the analysis of tissue from models of neurologic
diseases such as Alzheimer’s disease (AD) and traumatic brain injury (TBI). Particular interests
include using rat and mouse models of AD where he has previously been able to prevent
behavioral and neuropathological deficits of AD using Neuroparin (C3), a low molecular weight
glycosaminoglycan. A Phase 1 clinical trial investigating the pharmacokinetics and safety aspects
of the compound has been completed. Since similar neuropathological findings found in AD such
as up regulation of the Beta-amyloid precursor protein and phosphorylated tau are seen in TBI
and chronic traumatic encephalopathy (CTE), respectively, these compounds may be of potential
therapeutic use for these disorders as well. Dr. Lee has collected multiple specimens in the
NorthShore Brain Bank from patients with neurodegenerative diseases including AD and
Parkinson’s disease as well as from individuals with TBI and suspected CTE. He processes the
specimens for clinical and research purposes.

Neuropsychology

SCOPE OF SERVICES

The Neuropsychology team is composed of highly trained, dedicated practitioners who can
provide treatment, consultation and comprehensive evaluation services to a broad range of
inpatients and outpatients with a variety of neurological disorders. These include stroke, memory
disorders (including mild cognitive impairment and dementias such as Alzheimer’s disease),
Parkinson’s disease, concussion/traumatic brain injury, attention deficit hyperactivity disorder
(ADHD), and psychiatric disorders such as depression and anxiety.

Evaluations of intellectual functioning, academic achievement, mental abilities such as thinking
and memory, personality and mood are provided. When patients are identified as needing
cognitive rehabilitation, a patient-specific treatment plan is coordinated with speech therapists,
occupational therapists and learning disability specialists.

HIGHLIGHTS AND ACCOMPLISHMENTS

Education is a major focus of the adult neuropsychology service. We are accredited by

the Association of Postdoctoral Programs in Clinical Neuropsychology (APPCN) to offer a
Postdoctoral Residency in Clinical Neuropsychology. This is a two-year program that strives to
maintain a balance of clinical service, research and education focusing primarily on assessment
and consultation. The APPCN verifies that the postdoctoral training provided by our service
adheres to the requirements put forth by the Houston Conference/INS-Division 40 requirements.
Jerry Sweet, PhD, is the director of the residency program and also the Head of the Division

of Psychology and Vice Chair of the Department of Psychiatry and Behavioral Sciences. The
Neuropsychology service also accepts practicum students in adult neuropsychology and
pediatric neuropsychology from a number of local universities. The practicum program,
coordinated by Leslie Guidotti Breting, PhD, helps students develop and refine skills in the
neuropsychological assessment of outpatients and inpatients.
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RESEARCH
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NorthShore Neurological Institute is committed to conducting medical research with the goal of helping patients live longer,
healthier lives. The multidisciplinary research staff of neurologists, neurosurgeons, neuroradiologists, neuropsychologists,
neuro-pathologists and a large team of research personnel are engaged in a wide array of clinical and laboratory studies,
often national and international in scope—all with one goal—to better understand how to diagnose, treat and prevent

neurological diseases and conditions.

Under the leadership of Co-Directors Demetrius Maraganore,
MD, and Julian Bailes, MD, and the administrative leadership
of Roberta Frigerio, MD, NorthShore Neurological Institute has
several major innovative neurological research initiatives.

DodoNA Project

At NorthShore, Dr. Maraganore leads the DodoNA project, a
study that uses blood samples and our award-winning Electronic
Medical Record (EMR) system to identify DNA variations that pre-
dict neurological outcomes and that will guide the development
of disease-modifying treatments for 11 neurological disorders.

Neurology Practice-Based Research Network

Dr. Maraganore and the Department of Neurology at NorthShore
Neurological Institute have launched a national practice-based
network to improve healthcare quality by accelerating implemen-
tation of patient-centered outcomes research in neurology using
the EMR. We will use the EMR to hardwire quality and outcomes
research in neurology and individualize medicine at the point of
care by conducting pragmatic trials using subgroup-based adap-
tive designs, comparing the effectiveness of available treatments
for common neurological disorders. This initiative is federally
funded by the Agency for Healthcare Research and Quality, and
includes several other Departments of Neurology nationwide.

Genetic Epidemiology of Parkinson’s Disease
Consortium (GEO-PD)

Dr. Maraganore is the principal investigator of the GEO-PD,
which is an international consortium of 60 centers from 30
countries and six continents that share DNA and data from more
than 85,000 Parkinson’s disease patients and control subjects,
with the aim of identifying genetic predictors of the disease.

Dr. Maraganore is launching within GEO-PD a longitudinal clinical
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and genetic study of PD (LONG-PD study) that will follow, over
15 years, thousands of patients enrolled at dozens of sites
worldwide to determine the genetic underpinnings of PD severity,
progression and outcomes.

Neuro-Oncology Research

Our Neuro-Oncology program is a leading center of clinical trials
featuring tailored therapeutic approaches spanning the entire
neuro-oncology spectrum, including high-grade gliomas and brain
metastases. Current actively enrolling studies feature promising
new agents that target a wide range of tumor growth mechanisms
and aim to improve upon results seen with current standard-of-
care therapies.

Traumatic Brain Injury Research

NorthShore Neurological Institute is at the forefront of TBI
research, led by Julian Bailes, MD, Surgical Director of NorthShore
Neurological Institute, and a nationally recognized leader in
research on the impact of brain injury on brain function. Dr. Bailes
has performed both clinical and experimental studies on mild
traumatic brain injury (mTBI) or concussion, particularly in athletes
and military veterans. The Traumatic Brain Injury Laboratory

at NorthShore Neurological Institute has multiple translational
projects under way studying varying aspects of the disease.

Neuroimaging Research

There is a critical need for biomarkers that assist in diagnosis and
also indicate whether a candidate’s disease-modifying therapeutic
agent is actually altering the underlying degenerative process.

A number of in vivo neuroimaging techniques—which can reliably
and noninvasively assess aspects of neuroanatomy, chemistry,
physiology and pathology—hold promise as biomarkers. At
NorthShore Neurological Institute, we have active neuroimaging
studies testing biomarkers for chronic traumatic encephalopathy,
Parkinson’s disease and traumatic brain injury.



DodoNA Project

The DodoNA project is one of the major research initiatives of the NorthShore Neurological Institute.
The purpose of the project is to predict, prevent and halt neurological disorders through the
development of DNA-based prognostic tests and therapies.

“DodoNA” is a metaphor. Dodona was an oracle of ancient
Greece, where priestesses interpreted the rustling leaves of

a sacred oak tree to predict the future and to guide actions to
improve fate. It is our hypothesis that just as the priestesses at
Dodona interpreted rustling oak trees, we can interpret subtle
variations in DNA, the “tree of life,” to predict outcomes and
therapeutic responses and to individualize medicine and
improve neurological health.

The specific goals of the DodoNA project are to identify:

¢ DNA fingerprints that predict outcomes in patients with
neurological disorders.

¢ DNA fingerprints that predict therapeutic responses in
patients with neurological disorders.

* DNA targets for the development of new disease modifying
therapies.

To fulfill these goals, we are conducting 11 longitudinal studies
that will enroll 1,000 patients each (11,000 patients in total).
The conditions we are studying are progressive and have out-
comes that are variable and difficult to predict.

We are studying brain tumors, epilepsy, memory disorders,
migraine, mild traumatic brain injury, multiple sclerosis, neu-
ropathy, Parkinson’s disease, restless legs syndrome and
stroke. We are also studying healthy persons at increased
risk for Alzheimer’s disease and related disorders.

The DodoNA researchers are building customized structured
clinical documentation support “toolkits” within NorthShore’s
Electronic Medical Record (EMR) system for each of the

11 disorders that capture and store data from routine office
visits. The researchers also will collect blood and extract DNA
and plasma to be stored in a “biobank.” Laboratory scientists
will then perform automated DNA sequencing tests to define
DNA fingerprints, which statisticians will then associate with
disease outcomes and therapeutic responses. With this
information, researchers will be in a better position to deliver
methods to predict and modify disease.

The DodoNA Project—Keys to Success:

® |t engages all programs and faculty of a large neurological
institute within a top-ranked health system.

e |t targets a large and local patient population (Chicago
and its surrounding suburbs).

e |t leverages an award-winning EMR system.

e |t creates informatics tools to improve the quality and efficacy
of clinical practice.

e |t has strong institutional and community support.

Upon reaching our targeted enroliment of 1,000 patients for
each neurological disorder and capturing several years of
follow-up data, we will be able to individualize therapies and
improve patients’ neurological health

M Enrolled patients

Research Update

Migraine

Parkinson’s
Disease

Restless Legs
Syndrome

Multiple
Sclerosis

Epilepsy

Memory

Brain Tumor

Concussion

Brain Health

Stroke

As of July 1, 2015, we have enrolled more than 1,900 patients
in the DodoNA project, and we are well on our way

to reaching the 11,000 total. We have launched the Stroke
and Brain Health Projects. Several hundred thousand discrete
data points have been collected and analyzed by DodoNA
researchers. We have also performed more than one million
genetic tests on each DNA sample.

Data from the initial visits of the various DodoNA projects are
featured in the respective program pages of this annual report.
As we capture follow-up data in the years ahead, we will be
able to individualize therapies and improve neurological health.
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Neurology Practice-Based Research Network (nperN)

The mission of NorthShore Neurological Institute is to preserve and improve neurological health through
clinical practice, education and research. In keeping with this mission, the Neurology Practice-Based
Research Network (NPBRN) was launched earlier this year.

The goal of the network is to advance quality improvement
and practice-based research in neurology using the Electronic
Medical Record (EMR) system.

The principal investigator of the project is Demetrius
Maraganore, MD, Ruth Cain Ruggles Chairman of the
Department of Neurology and Medical Director of NorthShore
Neurological Institute.

Currently, there is a lack of quality initiatives and comparative
effectiveness research in neurology. To address this gap,

the American Academy of Neurology (AAN) has published
evidence-based guidelines, quality improvement measures
and resources for treating neurological disorders. However,
there are few tools available to standardize neurology office
visits according to these guidelines.

“The creation of this network for quality improvement
and practice-based, patient-centered outcomes

research in neurology will make healthcare safer
and will improve healthcare efficiency.”
-Dr. Demetrius Maraganore

NorthShore is a national leader in the implementation of inno-
vative technologies, including the EMR. In 2003, NorthShore
was among the first in the country to successfully launch a
systemwide EMR, called “Epic,” with demonstrable benefits in
quality, safety, efficiency and service to patients. NorthShore is
recognized by multiple national organizations for this notable
achievement. The Department of Neurology at NorthShore has
invested heavily and built, into Epic, tools that meet AAN
guidelines, standardize care, write progress notes and capture
up to 1,000 discrete data points per office visit. These EMR
toolkits have so far been applied to 10 common neurological
disorders—»brain tumor, epilepsy, migraine, mild cognitive
impairment, mild traumatic brain injury, multiple sclerosis,
neuropathy, Parkinson’s disease, restless legs syndrome

and stroke.

To create the NPBRN, these proprietary EMR tools will be
shared—free of charge—with other neurology practices nation-
wide that also use the Epic EMR system. Sharing in this way
will not only foster collaboration, but increase the amount of
data the project will be able to generate. In response to the
initial call by Dr. Maraganore to participate in the NPBRN,
seven institutions in addition to NorthShore agreed to join
which, in 2013, had a total of more than 187,000 patient
visits. See table above. Once fully implemented, the tools
will capture and share de-identified data from each of these
visits to support quality improvement efforts.
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NPBRN Sites at Launch

2013
Epic Site Outpatient Visits
Dartmouth-Hitchcock 38,410
Medical University of South Carolina 23,978
NorthShore University HealthSystem 35,487
Ochsner Health System 15,296
University of Nebraska 11,874
University of Arkansas 8,693
University of Pennsylvania 30,754
Wake Forest University 22,592
Total 187,084

Funding

Dr. Maraganore has been successful in obtaining federal
support for the NPBRN in the form of a $1.2 million multiyear
award from the Agency for Healthcare Research and Quality
(AHRQ). The proposed studies are aligned to the AHRQ
mission, including improving healthcare quality by accelerating
implementation of Patient Center Outcomes Research, making
healthcare safer and improving healthcare efficiency.

The AHRQ award, titled “Quality Improvement and Practice,
Based Research in Neurology Using the EMR, has two specific
aims.

¢ To establish the NPBRN at the multiple sites by sharing
Epic EMR toolkits for 10 commmon neurological disorders.

¢ To conduct comparative effectiveness research at
NorthShore through pragmatic trials using the EMR for
10 common neurological disorders.

In discussing the network, Dr. Maraganore said, “The NPBRN
has public health significance because we are studying several
neurological disorders recognized as a leading cause of
healthcare burden worldwide.” He continued, “The creation

of this network for quality improvement and practice-based,
patient-centered outcomes research in neurology will make
healthcare safer and will improve healthcare efficiency.”

Comparative Effectiveness Research

The second aim—and an important component of the
NPBRN—is that we will perform, for the first time, pragmatic
clinical trials using the EMR in neurology to compare the
effectiveness of several available therapies. These trials will

be conducted using subgroup-based adaptive (SUBA) design,
an innovative way to inform healthcare decisions and provide
evidence on the effectiveness, benefits and drawbacks of
different treatment options.



A SUBA clinical trial works by using data captured from the
previously enrolled patients to identify subgroup effects and to
assign newly enrolled patients to treatments that are expected
to be more effective for them. SUBA will be built into the EMR
toolkits to trigger alerts that prompt assignment of the enrolled
patient to a specific compared treatment at the point of care.
Our statistical team is led by Yuan Ji, PhD, Director of Clinical
Research Informatics at NorthShore and an expert in SUBA.

Pragmatic Trials Proposed
(NorthShore site; 3,300 subjects, 300 per trial)

SUBA Clinical Trial

Compared Treatments

Dr. Ji cites the main statistical features of SUBA being the
continuous learning of patient subgroups and the adaptive
allocation of patients to the best treatment.

The plan is to perform 11 SUBA trials (see table to the right)
with a total of 3,300 patients. For each trial, the first 100
patients encountered will be randomized to the compared treat-
ments and then at least 200 patients will be adaptively assigned
to the treatment expected to achieve better outcomes. To
increase the “learning” of the system, we will capture outcomes
data at initial, interval and annual visits over five years (whereas
most clinical trials follow patients for up to a year).

Each trial will lead to new insights into 11 common neurological
disorders:

Brain tumor (seizures)—\We will for the first time

compare, side by side, the efficacy of levetiracetam, lamotrig-
ine, and valproate for seizure control or survival

in brain tumor patients.

Epilepsy—We will for the first time perform a point-of-care
trial of available treatments with head-to-head comparisons
including not only seizure control, but also cognitive function,
mood and quality of life.

Mild cognitive impairment (MCI)—There are no FDA-
approved treatments for MCI. We will test for the first time
one cholinesterase inhibitor to another in MCI. We will also
perform the first clinical trial assessing memantine (an NMDA
antagonist) as monotherapy in patients with MCI.

Migraine (prophylaxis)—\Very few head-to-head studies
comparing various preventive medications for migraines have
been published, and all are limited in their size and length of
follow-up. Our study will be enrolling 300 patients with follow-
up over five years.

Migraine (abortive)—While studies have shown that triptans
are effective at aborting migraine compared to placebo, there
is very limited data comparing them head-to-head. We will
assign 100 patients to one of three commonly used first-line
triptans, and at least 200 patients will be subsequently
assigned to the triptan where it is expected to achieve

better outcomes.

Mild traumatic brain injury (mTBI)—There are no
treatments proven effective in reducing postconcussion
symptoms. Several animal studies of mTBI have found a
benefit in the use of omega fatty acids, and we will test
these compounds adequately in human subjects.

Multiple sclerosis (MS)—Both adrenocorticotropic hor-
mone and intravenous methylprednisolone speed up symp-
toms recovery. Studies comparing the two are varied in the
doses and durations of the treatments and in the outcomes
measured. We will perform a practice-based study with
subgroup-based adaptive design to individualize medicine
at the point of care.

Brain Tumors (seizures) Lamotrigine
Levetiracetam
Valproic acid

Epilepsy Lamotrigine

(other seizures) Levetiracetam
Valproic acid

Mild Cognitive Doneperzil (hs)

Impairment Rivastigmine patch
Namenda XR

Migraine (prophylaxis) Amitriptyline (hs)
Propranolol LA

Topiramate (bid)

Migraine (abortive) Sumatriptan 100 mg (po)
Rizatriptan 10 mg (po)

Zolmitriptan 5 mg (po)

Mild Traumatic
Brain Injury

Omega-3 fatty acids (and education)
Education only

Multiple Sclerosis Acthar (SQ)
Methylprednisolone (IV)

Crossover (relapses)

Neuropathy (painful) Duloxetine (am)
Pregabalin (bid)

Amitriptyline (hs)

Parkinson’s disease Pramipexole ER
Ropinirole XL

Rotigotine patch

Restless Leg Pramipexole (hs)

Syndrome Ropinirole (hs)
Rotigotine patch

Stroke Aspirin
Clopidogrel

Clopidogrel (CYP2C19)

Neuropathy—Pain is a common neuropathy symptom.
Numerous medications are used but are limited by side
effects and lack of efficacy. We will perform a large-scale

trial with five-year follow-up to determine superiority amongst
common treatments.

Parkinson’s disease—Presently, there are three long-acting
dopamine agonists available in the United States to treat
Parkinson’s disease. We will for the first time perform a com-
parative effectiveness trial of these three long-acting drugs.

Restless legs syndrome (RLS)—Dopamine agonists

have been the most successful therapy for RLS and are
recommended as first-line therapy but head-to-head com-
parison studies are lacking. We will perform a practice-based
study to test these therapies side by side involving at least
300 patients with RLS who would benefit from the dopamine
agonist treatment, and we will use the EMR and a subgroup-
based adaptive design to assign treatments.

Stroke—We will compare aspirin and clopidogrel head to
head in a clinical practice setting using the EMR to assign
patients to either treatment and to capture outcomes data
over several years. Additionally, the utility of genetic testing
for clopidogrel resistance in guiding subgroup-based
assignments will also be tested.

Through these quality initiatives and pragmatic trials, we will
improve knowledge and also create new technical capabilities
to individualize medicine at the point of care.
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The GEO-PD Consortium was launched in 2004 through the Edmond J. Safra Global Genetics
Consortia initiative and with funding from the Michael J. Fox Foundation.

The goal was to form a collaborative team of investigators

to tackle critical questions in the Parkinson’s disease genetics
field. The Consortium members collaborate and share findings
to advance the understanding of the genetics and epidemiology
of Parkinson’s disease.

Demetrius Maraganore, MD, Chairman of the Department
of Neurology at NorthShore, Medical Director of NorthShore
Neurological Institute, and Clinical Professor of Neurology at
the University of Chicago Pritzker School of Medicine, is the
founder of GEO-PD and serves as its Medical Director.

The GEO-PD includes 60 sites from 30 countries and six
continents. We share DNA and data for 41,988 Parkinson’s
disease cases and 41,505 control subjects. Many sites also
conduct family studies, leading to the discovery of genes that
cause familial Parkinson’s disease.

The main goal of GEO-PD is to perform large-scale genetic
association studies and serve as a replication engine to test
the significance of discoveries in the Parkinson’s disease
genetics research field.

Research Update

In September 2014, Dr. Maraganore launched the Longitudinal
Clinical and Genetic Study of Parkinson’s Disease (LONG-PD)
study during the annual meeting of the Genetic Epidemiology
of Parkinson’s Disease (GEO-PD) Consortium in Vancouver,
Canada. This major new study will enroll and follow more than
4,000 Parkinson’s disease patients worldwide over 15 years.
Discussing the need for the LONG-PD study, Dr. Maraganore
said, “The clinical and genetic factors that influence severity,
progression and outcomes in Parkinson’s disease are unknown...
Identification of these factors may allow us to individualize the
care of patients and to improve neurological health.”

The LONG-PD team is using a Web-based tool for the capture
and sharing of clinical severity, progression and outcomes data
in Parkinson’s disease patients at each study site. The tool
was developed using the REDCap platform at NorthShore.

A working group of clinical experts led by Dr. Maraganore
defined the clinical data fields to be collected. The data will

be maintained by NorthShore.

Twenty-five sites from 18 countries and five continents already
have committed to the study (see table) with the agreement

to enroll a minimum of 100 patients each. In addition to the
clinical data, each site will collect DNA. We will perform more
than one million genetic tests per sample. We will then associ-
ate genetic variations with the clinical severity, progression and
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outcomes data captured from the yearly patient visits. Through
the collection of DNA and standardized clinical data over the

course of the study, the LONG-PD study of the GEO-PD
Consortium will be uniquely positioned to identify genetic
and other factors that predict progression and outcomes in
Parkinson’s disease.

Key Project Timeline:

e Oct. 1, 2015—Start date for enrollment of PD cases,
biospecimens and data sharing.

e Sept. 30, 2016—Targeted enrollment of 100+ PD cases
per site achieved.

e Oct. 1, 2016, through Sept. 30, 2031—Annual follow-up
visits for enrolled patients up to 15 years.

Targeted

Site PI Country Continent Enroliment
Aasly Norway Europe 100
Berg Germany Europe 100
Brighina Italy Europe 100
Carr South Africa Africa 100
Chung Korea Asia 500
Cras Belgium Europe 100
Cresswell Canada North America 100
Destee France Europe 200
Hadjigeorgiou  Greece Europe 100
Hassan USA North America 100
Hattori Japan Asia 200
Haqg USA North America 100
Kasten Germany Europe 100
Kim Korea Asia 100
Koks Estonia Europe 100
Krueger Luxembourg Europe 200
Maraganore USA North America 1,000
Mellick Australia Australia 100
Sazci Turkey Europe 100
Tan Singapore Asia 100
Toft Norway Europe 100
Wider Switzerland Europe 100
Wirdefeldt Sweden Europe 100
Woitalla Germany Europe 100
Zesiewicz USA North America 200




Neuro-Oncology Research

NorthShore Neurological Institute has one of the most comprehensive lists of neuro-oncology clinical
trials in the region, offering patients access to the latest investigational therapies.

These trials include rapidly expanding targeted therapies that
are improving the standard of care for many patients with
brain tumors. Many of our actively enrolling trials are testing
treatments for glioblastoma, the most common primary brain
tumor in adults. Principal investigators for these trials are
neuro-oncologists Ryan Merrell, MD, Nina Martinez, MD,
and neurosurgeon Julian Bailes, MD.

Glioblastoma Trials Update

Glioblastoma multiforme (GBM) is the most common and most
aggressive type of malignant primary brain tumor. Prior to
diagnosis, most patients experience symptoms such as a
seizure, headaches and focal neurologic deficits. By definition,
glioblastoma is an incurable tumor, but some patients have
long survival. Standard treatment is surgical resection,
radiotherapy with concomitant chemotherapy and adjuvant
chemotherapy.

¢ NorthShore Neurological Institute was one of only six
sites in the United States that was enrolling patients in a
Phase | study evaluating the safety and pharmacokinetics
of ABT-414 in combination with radiation plus temozolo-
mide or temozolomide alone for subjects with newly diag-
nosed GBM. The study is currently enrolling patients with
recurrent GBM. ABT-414 is an investigational antibody-drug
conjugate composed of an antibody linked to the potent
cytotoxic agent. This targeted therapy binds a unique
epitope that is accessible in tumors that express a specific
epidermal growth factor receptor (EGFR) variant, as well as
in tumors with high levels of wild-type EGFR or excessive
wild-type EGFR activation. NorthShore Neurological
Institute has enrolled more patients than any other site into
this clinical trial, and preliminary results were reported at
numerous meetings during the year, including the American
Society of Clinical Oncology in Chicago and the Society for
Neuro-Oncology in Miami.

¢ A new Phase Il/lll randomized trial of temozolomide and
veliparib in combination versus temozolomide alone in
treating patients with newly diagnosed GBM after the
completion of chemoradiation is currently recruiting patients.
Drugs used in chemotherapy, such as temozolomide,
disrupt the DNA of tumor cells, ultimately causing tumor cell
death. Unfortunately, the tumor cells find ways to repair
themselves. Veliparib may stop the growth of tumor cells by
blocking some of the enzymes needed for tumor cell repair.
It is not yet known whether temozolomide is more effective
with or without veliparib in treating GBM.

Neuro-oncologists Dr. Ryan Merrell (left) and Dr. Nina Martinez,
with Dr. Julian Bailes, Surgical Director of NorthShore Neurological
Institute are principal investigators of an extensive list of clinical
trials currently open to enroliment to brain tumor patients.

¢ NorthShore Neurological Institute is also a site for a Phase I
GBM clinical trial that is testing HSPPC-96, a personalized
cancer vaccine, in conjunction with bevacizumab. Heat
shock protein-peptide complex-96 (HSPPC-96) consists
of the heat shock protein glycoprotein 96 (HSP gp96)
combined with a wide variety of proteins, including autolo-
gous antigenic peptides. In a stressful environment, such
as a tumor, these conjugated proteins are upregulated and
highly expressed on tumor cells where they are associated
with tumor progression. However, due to the randomness
of tumor-specific mutations, each cancer is specific to the
individual. Therefore, a purified sample of HSPPC-96 can
only effectively immunize against the tumor from which it
originates. The HSPCC-96 vaccine is individualized to the
patient’s tumor and induces an immune response against
the tumor. The process involves surgically removing as
much tumor from the patient followed by extraction and
purification of the HSPPC-96. This patient- and tumor-
specific HSPPC-96 vaccine then is given back to the patient
in combination with the commercial agent, bevacizumab.

Visit northshore.org/neuro for more information
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Traumatic Brain Injury Research

Traumatic brain injury (TBI) affects approximately 3.5 million individuals annually in the United States
of which approximately 75 percent are due to “mild” or concussive events.

TBI causes 275,000 hospitalizations, 52,000 deaths and an
estimated $76.5 billion in economic burden in the United States
every year. In the U.S. military, it is estimated that approximately
20 percent of the deployed force experienced a head injury in
the wars in Irag and Afghanistan, of whom 83.3 percent
endured a mild, uncomplicated TBI or concussion.

NorthShore Neurological Institute is at the forefront of TBI
research, led by Julian Bailes, MD, Surgical Director of
NorthShore Neurological Institute and a nationally recognized
leader in research on the impact of brain injury on brain
function. Dr. Bailes has performed both clinical and
experimental studies on mild traumatic brain injury (mTBI) or
concussion, particularly in athletes and military veterans. Many
of these publications were instrumental in the understanding
of chronic traumatic encephalopathy (CTE), a progressive
degenerative disease found in individuals who have experi-
enced multiple concussions and other forms of head injury.

The Traumatic Brain Injury Laboratory at NorthShore
Neurological Institute has multiple translational projects under
way studying varying aspects of the disease, from basic science
to neuroimaging biomarkers. Last year, the Traumatic Brain

Image of brain tissue taken from the Traumatic Brain
Injury Laboratory showing the nuclei of brain cells (blue)
and the bright fluorescent (green) staining of a damaged
neuron after TBIl. Researchers use staining like this to
test strategies that can reduce brain damage after TBI.
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Injury Laboratory welcomed a new member to its multidisci-
plinary team. John Finan, PhD, is a neuroscientist with a
doctorate in biomechanical engineering from Duke University
and joins us from the Neurotrauma and Repair Laboratory at
Columbia University in New York.

“The mission of the lab is to reduce the burden of traumatic
brain injury on patients and society in general,” said Dr. Finan.

Developing New Potential Solutions to
Concussions

Efforts aimed at preventing TBI in at-risk populations such
as military personnel and athletes have continued to focus
on improved helmet technology. However, although helmets
are effective in preventing the more severe TBI such as
fracture of the skull, they have little ability to limit the high-
speed acceleration and deceleration of the head that leads
to concussive or mild TBI. This is because the brain floats
inside the skull within fluid that does not completely fill the
skull cavity. As such when the brain undergoes a sudden
acceleration and deceleration, it can continue the momen-
tum, hitting against the inside of the skull possibly rotating

Testing Nutraceuticals to Mitigate TBI

Ongoing research in the Traumatic Brain Injury Laboratory
is using an in-vivo model to test the efficacy of com-
pounds in reducing the level of brain injury following TBI.
One of these compounds is the omega-3 fatty acid, DHA.
Promising research now indicates that working through
several mechanisms, omega-3 fatty acids may provide
advantages for brain health, including its use as a pro-
phylactic against cerebral concussion. Having established
the rat model of TBI here at NorthShore, researchers can
test various treatments that may mitigate the damage to
brain cells before translating the preliminary findings to
humans. The Traumatic Brain Injury Laboratory at
NorthShore Neurological Institute is one of the few places
in the region that is doing this type of basic science
research for TBI.



and tearing brain fibers. Dr. Bailes and research colleagues
refer to this phenomenon as “brain slosh.” Learning from
nature, Dr. Bailes and co-researchers noted that the brains
of both woodpeckers and bighorn sheep are naturally
protected against brain slosh by advantageous anatomical
traits. Woodpeckers use specialized muscles wrapped
around the brain, and bighorn sheep use their hollow
pneumatic horn cores attached to their respiratory system
that allow them to re-breathe their air and thus increase
carbon dioxide in their bloodstream. These processes work
to slow the return of blood from the head to the heart
thereby increasing volume that fills their brain’s blood
vessels and create a bubble-wrap effect.

Dr. Bailes and co-researchers are currently testing an
innovative strategy designed to mitigate brain slosh effect—
and subsequent concussion—using a collar. In describing
the device, Dr. Bailes said, “The blood goes from your
heart up two main systems of arteries to your brain,
circulates around and returns to your heart via the jugular
veins. The collar mildly applies pressure on the jugular veins
to produce a small increase of blood volume in the brain
and thus reduce its movement.”

Previously published pre-clinical studies found the collar
produced an 83 percent reduction in the number of torn
brain fibers in a standard laboratory concussion model.
This pre-clinical research is continuing in the Traumatic
Brain Injury Laboratory at NorthShore Neurological Institute
where an active study is testing the safety of the collar in a
larger model. Jugular vein compression is the first attempt
to prevent brain injury by an internal protection mechanism,
and the Traumatic Brain Injury Laboratory at NorthShore
Neurological Institute is the only place in the country with
the resources and expertise to do these types of research
studies that advance new solutions to the TBI problem. So
far, the research and their findings are preliminary. Further
work needs to be conducted to determine the effectiveness
of this method in humans—sparticularly in those at risk of
the long-term effects of concussions such as athletes and
active-duty soldiers who sometimes return with multiple
blast-induced TBI.

Biomedical Engineer Dr. John Finan, PhD (left) and research
assistant Sydney Sherman are members of the Traumatic Brain
Injury Laboratory at NorthShore Neurological Institute.

Sports Concussion Research

In a recent study by Dr. Bailes published in the journal Clinical
Neurology and Neurosurgery, researchers used data from
sensors placed in helmets of a Pop Warner football team for
an entire season. Supported by this research and previously
published data, Dr. Bailes, Chairman of the Pop Warner
Medical Advisory Board, already has instituted changes to the
rules of play that limit contact during practice in Pop Warner
football leagues. Pop Warner is the first youth football organi-
zation to implement these critical protective guidelines. Pop
Warner, based in Langhorne, Pa., is the oldest and largest
national youth football organization with about 275,000 youth
players nationwide.
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Neuroimaging Research

Diagnosis of Chronic Traumatic Encephalopathy
(CTE) in Living Patients

CTE is a disorder that is believed to be caused by repeated mild
traumatic brain injuries (MTBI or concussions) and is still in the
discovery and research phases. At NorthShore Neurological
Institute, Julian Bailes, MD, is a co-investigator of a collaborative
study with scientists at UCLA who are using positron emission
tomography (PET) scans combined with a newly developed
chemical biomarker called FDDNP to perform brain imaging
tests to assess early diagnosis of CTE. The biomarker binds to a
protein in the brain called tau, which has been shown to be
associated with repetitive head trauma, as well as the onset of
Alzheimer’s disease (AD). The location and concentration of tau
deposits are then imaged using PET scanning that ultimately
reveals the patterns of the abnormal tau protein that is distinctive
in CTE compared to AD. The group recently published an article
in the Proceedings of the National Academy of Sciences that
further characterized these distinctive patterns (see image).
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Optical Biomarker of Parkinson’s Disease

Apart from neuroimaging of the brain (as describe above),
the search for biomarkers of neurological disease has seen
increasing efforts focused on imaging of the eye. Since
Parkinson’s disease is associated with changes in the retina
(back of the eye), researchers are testing whether regular retina
assessment could be an alternative method to monitor the
course of the disease. This was not achievable until the
introduction of optical coherence tomography (OCT), a
high-resolution optical imaging method that has been used
to detect glaucoma and diabetic retinopathy. At NorthShore
Neurological Institute, Aikaterina Markopoulou, MD, is using
this state-of-the-art technology in a clinical trial designed to
detect the changes in the center portion of the retina (fovea,
see image above) in Parkinson’s disease patients. The hope
of the trial, sponsored by the Michael J. Fox Foundation, is
that by following the changes we get an index by which

we can compare the effects of different treatments and
neuroprotective agents in Parkinson’s disease.
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Biomarkers of Traumatic Brain Injury

The purpose of this study is to provide more information about
a possible association between mild to moderate traumatic
brain injury (mTBI) and Parkinson’s disease. There were
approximately 10,000 mTBI patients seen at the Emergency
Departments of NorthShore University HealthSystem during
the years 2006-2013. The study is enrolling 100 of these
patients and 100 “controls” who had no known mTBI to under-
go neurological imaging with DaTscan to see if researchers can
detect subtle changes in the brain similar to those seen in early
Parkinson’s disease in the mTBI group. DaTscan is an imaging
technology that uses small amounts of a radioactive drug to
provide visual evidence of the density of dopamine transporters
(DATSs) in a person’s brain. The drug is detected using single
photon emission computed tomography (SPECT), which
measures the amount
and location of the
“biomarker” drug in

the brain. Demetrius
Maraganore, MD, is the
principal investigator of
this study, which may
provide preliminary data
that might be used to
help design future long-
term studies.
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Clinical Trials

The DodoNA Project

The DodoNA Project: DNA Predictions to Improve
Neurological Health

Aims: “DodoNA” is a metaphor. Dodona was an oracle of

ancient Greece, where priestesses interpreted the rustling leaves
of a sacred oak tree to predict the future and to guide actions

to improve fate. Just as at DodoNA, we can interpret subtle
variations in DNA, the “tree of life,” to improve neurological health.
Specifically, we are developing medical informatics tools to capture
standardized data via routine office visits that measure the progres-
sion and outcomes of patients with several neurological disorders:
brain tumors, epilepsy, memory disorders, migraine, mild traumatic
brain injury, multiple sclerosis, neuropathy, Parkinson’s disease,
restless legs syndrome and stroke. We are also studying persons
who are neurologically healthy but at increased risk for Alzheimer’s
disease and related brain disorders.

DodoNA is a clinical practice initiative (note-writing and workflow
efficiencies) and a quality initiative (best practices). It is also

a research initiative. To obtain data, we will invite up to 1,000
subjects for each of the 11 projects (11,000 subjects in total)

to provide, via informed consent, a blood sample for DNA
extraction and storage. We then will ask permission to associate
information in their blood with information in their medical record
(for the purposes of developing molecular prognostics and
therapeutics).

Principal Investigator: Demetrius Maraganore, MD

Practice-Based Research

Quality Improvement and Practice-Based Research in
Neurology Using the EMR

Aims: The purpose of the study is to advance quality improvement
and practice-based research in Neurology using the Electronic
Medical Record (EMR) system. The Department of Neurology at
NorthShore has built into its commercial EMR, called “Epic,” struc-
tured clinical documentation support (SCDS) and clinical decision
support (CDS) tools that standardize care, write progress notes,
and capture ~1,000 discrete and cascading fields of neurological
data per office visit. The specific aims of this project are to firstly
create a Neurology Practice-Based Research Network (NPBRN) by
sharing SCDS and CDS tools for 10 common neurological disor-
ders (brain tumors, epilepsy, migraine, mild cognitive impairment,
mild traumatic brain injury, multiple sclerosis, neuropathy,
Parkinson’s disease, restless legs syndrome and stroke) with seven
other Neurology Departments nationwide that also use the Epic
EMR platform (eight sites total). Secondly, we will individualize
medicine at the point of care by conducting pragmatic trials using
subgroup-based adaptive designs, comparing the effectiveness of
available treatments for common neurological disorders.

Principal Investigator: Demetrius Maraganore, MD

Brain Aneurysm Clinical Trials

Humanitarian Use Device: Neuroform Microdelivery
Stent System

Aims: The Neuroform Microdelivery Stent System is used with
coils for treating wide-neck aneurysms in the brain that cannot
be treated with open brain surgery.

Principal Investigator: Shakeel Chowdhry, MD

Humanitarian Use Device: CODMAN ENTERPRISE Vascular
Reconstructive Device and Delivery System

Aims: This device is used for treatment of wide-neck aneurysms.
A stent is placed across the opening or neck of the aneurysm to
secure the placement of coils and to maintain blood flow through
the artery in which the stent is placed.

Principal Investigator: Shakeel Chowdhry, MD

CARE: A Prospective Multicenter Case Study to Assess
Radiation Exposure in Patients Treated with the Penumbra
Coil 400™

Aims: This is a multicenter case review study of patients presenting
with intracranial aneurysms who are treated with coil embolization
therapy using the Penumbra Coil 400 system (PC 400) or
conventional coils. The primary objective of this study is to gather
data on the radiation exposure in patients treated with the PC 400
or conventional coils per their respective indications for use. This
study does not involve randomization. The devices evaluated in
this study are FDA-approved.

Principal Investigator: Shakeel Chowdhry, MD

Humanitarian Use Device: Wingspan Stent System with
Gateway PTA Balloon Catheter

Aims: This device is used to increase cerebral artery blood flow in
patients with intracranial atherosclerotic disease. A stent is placed
in the affected area and is deployed by inflation of a very small
balloon, which widens the occluded vessel.

Principal Investigator: Shakeel Chowdhry, MD

Brain and Spine Tumor Clinical Trials

Randomized, Double-Blind, Placebo-Controlled Trial
of Lacosamide for Seizure Prophylaxis in Patients with
High-Grade Gliomas

Aims: The purpose of this study is to find out whether treating
with lacosamide reduces the risk of seizures in patients with
malignant glioma.

Principal Investigator: Ryan Merrell, MD
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Brain and Spine Tumor Clinical Trials (cont.)

A Phase Ill Randomized, Double-Blind, Placebo-Controlled
Study of Armodafinil (Nuvigil) to Reduce Cancer-Related
Fatigue in Patients with High-Grade Glioma

Aims: The purpose of this study is to determine whether taking
the drug armodafinil will improve problems with fatigue in patients
with glioblastoma and to evaluate the effects of taking armodafinil
as compared to a placebo on cancer-related fatigue and on
cognitive function.

Principal Investigator: Ryan Merrell, MD

N107C: A Phase lll Trial of Postsurgical Stereotactic
Radiosurgery (SRS) Compared with Whole-Brain
Radiotherapy (WBRT) for Resected Metastatic Brain Disease

Aims: The purpose of this study is to compare overall survival and
the effects of stereotactic radiosurgery to whole-brain radiation
therapy in patients with brain metastases.

Principal Investigator: Ryan Merrell, MD

A Phase Il Randomized Trial Comparing the Efficacy

of Heat Shock Protein-Peptide Complex-96 (HSPPC-96)
(NSC #725085, Alliance IND #15380) Vaccine Given with
Bevacizumab versus Bevacizumab Alone in the Treatment of
Surgically Resectable Recurrent Glioblastoma Multiforme
(GBM)

Aims: The purpose of this study is to evaluate whether the
addition of HSPPC-96 to bevacizumab can improve the overall
survival in patients with resectable recurrent glioblastoma.

Principal Investigator: Ryan Merrell, MD

YELLOW 560 Microscope for Intraoperative Visualization
of Fluorescein-Stained High-Grade Gliomas

Aims: The purpose of this study is to assess the use of a yellow,
fluorescent dye in combination with a specialized microscope
during brain surgery for the removal of a specific type of tumor
called a high-grade glioma. Objectives include measuring patient
outcomes and measuring the extent of tumor removal.

Principal Investigator: Julian Bailes, MD

A Phase | Study Evaluating the Safety and Pharmacokinetics
of ABT-414 in Combination with Radiation Plus
Temozolomide or Temozolomide Alone for Subjects with
Glioblastoma Multiforme

Aims: The purpose of this study is to determine how the drug
ABT-414 works in the body and evaluate its safety in patients with
newly diagnosed or recurrent glioblastoma.

Principal Investigator: Ryan Merrell, MD

BTTC12-01: A Phase Il Trial of Oral Pazopanib Plus
Oral Topotecan Metronomic Antiangiogenic Therapy
for Recurrent Glioblastoma Multiforme (A) without
Prior Bevacizumab Exposure and (B) after Failing Prior
Bevacizumab

Aims: The purpose of this study is to learn whether pazopanib,
when given in combination with topotecan, can help control glio-
blastoma. The safety of this drug combination also will be studied.

Principal Investigator: Nina Martinez, MD
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A071102: A Phase II/lll Randomized Trial of Veliparib or
Placebo in Combination with Adjuvant Temozolomide in
Newly Diagnosed Glioblastoma with MGMT Promoter
Hypermethylation

Aims: The purpose of this study is to compare the effects—good
or bad—of the usual treatment (temozolomide) with or without the
addition of the investigational drug veliparib for patients whose
brain tumors show a change in a small region of DNA (gene) called
0OB6-methylguanine methyltransferase (MGMT).

Principal Investigator: Ryan Merrell, MD

Concussion Clinical Trials

Imaging Biomarkers of Delayed Sequelae in Mild to
Moderate Traumatic Brain Injury

Aims: This study is being conducted to determine whether a
new brain-imaging technology called DaTscan can detect subtle
changes in the brain (“biomarkers”) that are similar to those seen
in early Parkinson’s disease (PD). The results of this study may
provide more information about a potential link between mild
traumatic brain injury (mTBI) and PD. We will compare findings
from those who experienced mTBIl with those without a history
of brain injury (mTBI-negative or “control group”). This study may
provide preliminary data that could be used to help design future
long-term studies.

Principal Investigator: Demetrius Maraganore, MD

Changes in Brain Function and Connectivity Following a
Concussion

Aims: Identify and quantify normal patterns of brain activity and
connectivity across a variety functional systems, then determine
whether a concussion produces abnormal values in functional
systems related to patient symptomology. The ultimate goal is
to provide an objective means to diagnose a concussion, identify
the functional systems affected, and evaluate recovery.

Principal Investigator: Doug Burman, PhD

Epilepsy Clinical Trial

Verapamil as an Adjunct Therapy for Medically Refractory
Epilepsy

Aims: The purpose of this study is to determine whether the use
of the medication verapamil can reduce seizures in patients with
epilepsy that is not controlled by standard seizure medications.

Principal Investigator: Jaishree Narayanan, MD

Multiple Sclerosis Clinical Trial

ASSESS: A 12-Month, Randomized, Rater- and Dose-Blinded
Study to Compare the Efficacy and Safety of Fingolimod 0.25
mg and 0.5 mg Doses Administered Orally Once Daily versus
Glatiramer Acetate Administered Subcutaneously Once Daily
in Patients with Relapsing-Remitting Multiple Sclerosis

Aims: The purpose of this study is to compare two doses of
fingolimod to glatiramer acetate (COPAXONE) and to evaluate
the efficacy and safety of fingolimod 0.25 mg and 0.5 mg.

Principal Investigator: Afif Hentati, MD



Neuromuscular Disorder Clinical Trial

Compassionate Use of 3,4-Diaminopyridine in Lambert-
Eaton Myasthenic Syndrome

Aims: The purpose of this study is to assess the use of
3,4-diaminopyridine in patients with Lambert-Eaton myasthenic
syndrome.

Principal Investigator: David Randall, DO

Parkinson’s Disease and Movement Disorder
Clinical Trials

Imaging Biomarkers of Delayed Sequelae in Mild to
Moderate Traumatic Brain Injury

Aims: This study is being conducted to determine whether a new
brain-imaging technology called DaTscan can detect subtle changes
in the brain (“biomarkers”) that are similar to those seen in early
Parkinson’s disease (PD). The results of this study may provide more
information about a potential link between mild traumatic brain injury
(mTBI) and PD. We will compare findings from those who experi-
enced mTBI to those without a history of brain injury (mTBI-negative
or “control group”). This study may provide preliminary data that
could be used to help design future long-term studies.

Principal Investigator: Demetrius Maraganore, MD

Intrinsic Remodeling of the Fovea in Parkinson’s Disease

Aims: The purpose of this study is to compare changes in the
back of the retina of the eye (the fovea) of Parkinson’s disease
patients to healthy control subjects.

Principal Investigator: Katerina Markopoulou, MD, PhD

The Longitudinal Clinical and Genetic Study of Parkinson’s
Disease (LONG-PD Study)

Aims: The clinical and genetic factors that influence motor and
nonmotor severity, progression and outcomes in Parkinson’s
disease are unknown. Identification of these factors may allow
us to individualize the care of patients and to improve neurological
health. The Genetic Epidemiology of Parkinson’s Disease (GEO-
PD) consortium sites treat thousands of patients each year in its
clinics. The purpose of this study is to develop a Web-based
platform for the capture and sharing of standardized data that
measure motor and nonmotor severity, progression and outcomes
in Parkinson’s disease across 25 global sites—from 18 countries,
five continents, 4,200 cases. These patients will be followed for
15 years for collaborative research studies. Additionally, DNA will
be shared in a central repository to conduct genomic studies of
severity, progression and outcomes in Parkinson’s disease.

Principal Investigator: Demetrius Maraganore, MD

Spine Surgery Clinical Trial

A Prospective Clinical Evaluation of the Centinel Spine™
STALIF C® No Profile® Integrated Interbody Fusion™ Device

Aims: This is a postmarket analysis study of FDA-approved
cervical fusion devices: the STALIF C and STALIF C-Ti. The
purpose of this study is to collect information about how well
different types of patients do after spinal fusion, based on their
earlier treatments (conservative therapy). This study is designed
to better understand the links between conservative care, spinal
fusion and patient outcomes.

Principal Investigator: Michael Musacchio, MD

Stroke Program Clinical Trials

MISTIE llI: A Phase lll, Randomized, Open-Label,
500-Subject Clinical Trial of Minimally Invasive Surgery
Plus rt-PA in the Treatment of Intracerebral Hemorrhage

Aims: The purpose of this study is to determine the safety

and effectiveness of an emergency treatment for intracerebral
hemorrhage (spontaneous bleeding in the brain) compared to the
current standard of care. The investigational treatment involves a
procedure to remove the blood clot in the brain through a small
tube, and the use of a drug called rt-PA to break up the clot and
further aid in its removal. Study participants will be randomly
assigned to either the investigational treatment or current
standard of care, which does not include removal of the clot.

Principal Investigator: Shakeel Chowdhry, MD

SOCRATES—Acute Stroke or Transient Ischemic Attack
(TIA) Treated with Aspirin or Ticagrelor and Patient
Outcomes Trial: A Randomized, Double-Blind, Multinational
Study to Prevent Major Vascular Events with Ticagrelor
Compared to Aspirin (Acetylsalicylic Acid) in Patients with
Acute Ischemic Stroke, or TIA

Aims: The purpose of this study is to compare the effect of 90-day
treatment with ticagrelor (180 mg loading dose on Day 1 followed
by 90 mg twice daily for the remainder of the study) versus aspirin
(800 mg loading dose on Day 1 followed by 100 mg once daily
for the remainder of the study) for the prevention of major vascular
events (composite of stroke, myocardial infarction and death) in
patients with acute ischemic stroke or TIA when initiated within

24 hours.

Principal Investigator: Rima Dafer, MD

Platelet-Oriented Inhibition in New TIA and Minor Ischemic
Stroke (POINT) Trial

Aims: The purpose of this study is to determine whether
clopidogrel 75 mg/day by mouth after a loading dose of 600 mg
of clopidogrel is effective in preventing major ischemic vascular
events (ischemic stroke, myocardial infarction and ischemic
vascular death) at 90 days when initiated within 12 hours of
transient ischemic attack (TIA) or minor ischemic stroke onset in
patients receiving aspirin 50-325 mg/day (with a dose of 162 mg
daily for 5 days followed by 81 mg daily strongly recommended).

Principal Investigator: Rima Dafer, MD

Door-to-Needle Improvement Initiative: Thrombolysis
Use in Acute Stroke Consent and Delay

Aims: The purpose of our proposed study is to determine
reasons behind delay in administration of intravenous thrombolytic
(IV) therapy to patients presenting to one of the four NorthShore
Emergency Departments with symptoms and signs of stroke, and
to implement measures to improve early diagnosis and treatment.
Our study will attempt to gauge the frequency by which various
forms of consent are obtained in the emergent setting with refer-
ence to stroke patients. It will also attempt to gauge whether
consent delays administration of IV tissue plasminogen activator
(tPA) to eligible patients.

Principal Investigator: Fan Caprio, MD
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Education

NorthShore is the primary teaching affiliate of the University of
Chicago Pritzker School of Medicine. The two institutions unite
one of the premier medical schools in the country with one of
the nation’s leading teaching hospitals to share a commitment
to medical education, clinical investigation and excellent
patient care. All physicians who are involved with teaching
hold an academic appointment or title at the University of
Chicago Pritzker School of Medicine.

Susan Rubin, MD, Vice Chair of Education, oversees the
academic activities of the Department of Neurology. PGY2
neurology residents rotate on the inpatient consultation service
and PGY3 neurology residents rotate through our clinics,
observing and treating patients as assigned. PGY4 neurology
residents are offered an elective rotation based on particular
subspecialty interests. John Pula, MD, is the Neurology
Residency Program Director, and Octavia Kincaid, MD,
directs the medical student education program when they
rotate through the neurology program. Neurosurgery residents
from the University of Chicago rotate through our teaching
hospitals. Our neurology and neurosurgical residents actively
publish articles in collaboration with the staff.

NorthShore Neurological Institute is committed to offering
quality education to physicians and healthcare professionals.
In conjunction with The Office of Continuing Medical
Education (CME) at the University of Chicago, we held our
first ever Neuro-Oncology CME event to provide up-to-date
information to community physicians about advancements in
brain tumor diagnosis and treatments. Our speakers included
Nina Martinez, MD, who discussed current treatment strate-
gies and clinical trials for gliomas and brain metastases and
Julian Bailes, MD, who discussed the latest surgical technolo-
gies regarding tumor resection, including BrainPath and the
Six Pillar Approach.
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NorthShore Neurological Institute also offers regularly
scheduled instructional series focused on clinical topics,
research, case presentations, patient-physician communication
and other topics that advance the educational goals of our
staff. These include our weekly CME Neuroscience Conference
held at Evanston Hospital and teleconferenced to all the other
NorthShore Hospitals, as well as a monthly Neurosurgery
Academic Day for residents and staff where there are brain
cuttings and laboratory sessions. We regularly invite nationally
and internationally recognized experts from outside institutions
to give lectures at these activities.

Guest speakers and topics:

e Terrence Cascino, MD, Professor, Department of Neurology,
Mayo Clinic, and President, American Academy of
Neurology, “Overview of the Priorities of the American
Academy of Neurology and Its Impact on NorthShore.”

¢ Daniel Lachance, MD, Associate Professor of Neurology,
Department of Neurology, Mayo Clinic, “Defining a Molecular
Classification for Gliomas.”

e Sotirios Parashos, MD, PhD, Professor, University of
Minnesota, “Big Data in Parkinson Disease: The National
Parkinson Foundation Parkinson’s Outcomes Project.”

e Sara Hocker, MD, Department of Neurology, Mayo Clinic,
“Insights in Refractory and Super Refractory Status
Epilepticus.”

e Shabbar Danish, MD, Director, Stereotactic and Functional
Neurosurgery Director, Rutgers Medical School, “MRI-
Guided Laser Therapy for Intracranial Pathologies: Initial
Experience.”

¢ Neilank Jha, MD, Neurosurgeon, Editor-In-Chief, Current
Research-Concussion, “Future of Concussion Management.”

e Ernesto Coscarella, MD, Neurosurgeon, President of Second
Opinion America-ltalia, “3-D Lecture: Microsurgical anatomy
of the supratentorial ventricular cavities” and “3-D Lecture:
The brain stem microsurgical anatomy of surface landmarks,
entry points, intraparenchymal corridors, surgical approaches
and a 4.7 tesla MRI study of the intraparenchymal anatomy,
limbic system and mesial temporal lobe.”



Community Outreach

Experts from NorthShore Neurological Institute participated in multiple community events
over the course of the year designed to raise funds, educate and bring awareness about

neurological diseases.

Highlights included the first-ever series of NorthShore
Neurological Institute Multiple Sclerosis Symptoms Fairs,
which featured lectures by clinical experts providing a review
of MS symptoms with a multidisciplinary team of specialists
available to answer questions.

These events were some of the multiple outreach programs
sponsored or hosted by NorthShore Neurological Institute:

Brain Tumor

e American Brain Tumor Association (ABTA) Breakthrough
for Brain Tumors (April 2014, Soldier Field)

e ABTA Patient and Family Conference (July 2014, Chicago)

e ABTA Breakthrough for Brain Tumors (April 2015, Soldier
Field)

Parkinson’s Disease

e American Parkinson’s Disease Association (APDA)
Parkinson’s Patient Conference (April 2014, Rolling
Meadows)

¢ NorthShore Neurological Institute Understanding
Parkinson’s Event (April 2014, Arlington Heights)

e APDA Optimism Walk (September 2014, Naperville)

e MJFF Parkinson’s Research Symposium (November 2014,
Rosemont)

e APDA Parkinson’s Patient Conference (April 2015,
Rolling Meadows)

e Golf4PD Tournament (June 2015, Barrington)

¢ NorthShore Neurological Institute Understanding
Parkinson’s Event (June 2015, Libertyville)

Epilepsy

¢ NorthShore Neurological Institute Visualase Community
Event (April 2014, Evanston Hospital)

e Epilepsy Foundation of Greater Chicago 5K (May 2014,
Chicago and Libertyville)

e Epilepsy Patient Conference (November 2014, Chicago)

¢ Epilepsy Foundation of Greater Chicago 5K (May 2015,
Chicago)
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At the Michael J. Fox Foundation Partners in Parkinson’s event
held in Rosemont, neurologists, nurses, physical therapists
and researchers were on hand to talk with the more than 800
attendees. Participants also took part in educational seminars
and panel discussions designed for individuals and families
affected by Parkinson’s disease.

Multiple Sclerosis (MS)
e MS Society 5K Walk for MS (May 2014, Glenview)

¢ NorthShore Neurological Institute Multiple Sclerosis
Symptoms Fair (October 2014, Glenbrook Hospital)

e MS Society Research Symposium (October 2014,
Rosemont)

e NorthShore Neurological Institute MS Symptoms Fair
(November 2014, Glenbrook Hospital)

¢ NorthShore Neurological Institute MS Symptoms Fair
(April 2015, NorthShore Highland Park Hospital)

e MS Society 5K Walk for MS (May 2015, Glenview)

Concussion
e A Step aHead Moms’ Night (October 2014, United Center)

Spine Center

e Spine Center Community Event (June 2014, Highland Park,
Libertyville and Vernon Hills)
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Mayo Clinic Care Network

AINCE CareNetwork

Member

Two teams of experts working together. Working for you.

NorthShore is the only Chicago-based health system

within the Mayo Clinic Care Network. Consistent with our
commitment to bring excellence to our patients, this relation-
ship was formed to improve the delivery of healthcare close
to home. NorthShore physicians have direct access to Mayo
Clinic physicians to collaborate on the best treatment plan
for the individual patient. This means most patients can
benefit from enhanced care locally, reducing the need to
travel outside the region.

Hundreds of patients already have benefited from the
interactions between NorthShore and Mayo Clinic
physicians, including expedited referrals to Mayo, electronic
chart consults, graduated patient referrals to NorthShore
and overflow patient referrals to NorthShore.

NorthShore is the first Mayo Clinic Care Network member
in the country to implement a dedicated telemedicine room,
further demonstrating our commitment to providing the best
care for patients. Located in the John and Carol Walter
Ambulatory Care Center at Glenbrook Hospital, it provides
an exceptional opportunity for NorthShore Neurological
Institute patients to have high-tech video consults with their
NorthShore physician and a Mayo specialist.
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The room is equipped with sophisticated, high-definition audio
and video equipment, as well as a suite of clinical instruments.
The Mayo physician also can listen to the patient’s heart and
take vitals in real time through the superior telemedicine design.
Video consults have been very well received by patients who
are happy to have the benefit of a Mayo consult without
traveling to Minnesota.

Additional benefits of this relationship are local community
forums on the latest neurological treatments co-sponsored
by NorthShore and Mayo neurologists and neurosurgeons.
Thousands of Chicago residents have attended these events,
including two held in 2015:

e NorthShore Neurologists James Castle, MD, and
Archie Ong, MD, and Neurosurgeon Shakeel Chowdhry, MD,
joined Mayo Clinic Neurosurgeon Giuseppe Lanzino, MD,
to discuss the latest innovations in advanced diagnosis and
treatment options for stroke.

¢ NorthShore Neurologists Alexandru Barboi, MD, David
Randall, DO, and Octavia Kincaid, MD, appeared with
Mayo Clinic Neurologists James Dyck, MD, and Christopher
Klein, MD, to discuss the latest innovations in advanced
diagnosis and treatment options for neuropathy.

In the telemedicine room,
NorthShore physicians collabo-
rate in real time with Mayo Clinic
counterparts to coordinate care
management and treatment of a
variety of complex neurological
conditions.
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Chicago Lake Shore
Medical Office (CH)

680 North Lake Shore Drive
Suite 924

Chicago, IL 60611

NorthShore Medical
Group (DF)

49 South Waukegan Road
Suite 200

Deerfield, IL 80015

Des Plaines Medical
Office (DP)

9301 West Golf Road
Suite 302

Des Plaines, IL 60016

NorthShore Medical
Group (DS)

909 Davis Street
Suite 160

Evanston, IL 60201

Evanston Hospital (EH)
2650 Ridge Avenue
Evanston, IL 60201

Evanston Neurological
Institute (EV)

1000 Central Street
Suite 830

Evanston, IL 60201

Evanston Kellogg Cancer
Center (EVK)

2650 Ridge Avenue
Evanston, IL 60201

Glenbrook Ambulatory
Care Center (GB)

2180 Pfingsten Road
Suite 2000

Glenview, IL 60026

Glenbrook Eye and
Vision Center (GBE)
2050 Pfingsten Road
Suite 280

Glenview, IL 60026

Gurnee Ambulatory Care
Center (GR)

7900 Rollins Road

Gurnee, IL 60031

NorthShore Medical
Group (GV)

2300 Lehigh Avenue
Suite 215

Glenview, IL 60026

Glenview Park Center (GVP)
2400 Chestnut Avenue
Glenview, IL 60026

Highland Park Specialty
Care Center (HP)

757 Park Avenue West
Suite 2850

Highland Park, IL 60035

Highland Park Hospital
(HPH)

777 Park Avenue West
Room 1260

Highland Park, IL 60035

Highland Park Kellogg
Cancer Center (HPK)
777 Park Avenue West
Highland Park, IL 60035

Mount Prospect Medical
Building (MP)

1329 Wolf Road

Mount Prospect, IL 60056

NorthShore Medical
Group (OB)

700 Commerce Drive
Suite 500

Oak Brook, IL 60523

Skokie Ambulatory
Care Center (SK)
9650 Gross Point Road
Suite 3000

Skokie, IL 60076

Skokie Eye and
Vision Center (SKE)
9650 Gross Point Road
Suite 1900

Skokie, IL 60076

Skokie Ambulatory Care
Center Spine Center
(SKS)

9650 Gross Point Road
Suite 2000

Skokie, IL 60076

Skokie PM&R Pediatric
Services (SKP)

9811 Woods Drive

Suite H-190

Skokie, IL 60077

Vernon Hills Specialty
Suites (VH)

225 North Milwaukee Avenue
Vernon Hills, IL 60061

NorthShore Medical
Group (WM)

1515 Sheridan Road
Suite 31A

Wilmette, IL 60091

Highland

()
®
® Glenview

Skokie

Evanston
()
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Physician Directory

Neurologists

Demetrius Maraganore, MD Dennis Groothuis, MD Steven Meyers, MD

Chairman, Expertise: General Neurology : Vice Chair, Quality and Informatics
gepg(fmt?nt %/yf%glogy Locations: EV, SKA Director, General Neurology Program
o-Director, No ore ; )
Neurological Institute WAE 4 - Expertise: General Neurology; EMG/
5 "‘r'. .“'7 ﬁ NCV Testing; Headaches/Migraines

Expertise: Movement Disorders,
Brain Health

Location: GB

Alexandru Barboi, MD

Director, Neuromuscular
Disorders Program

Expertise: Autonomic Disorders;
Muscle and Nerve Disorders;
EMG/NCV Testing

Location: GB

Fan Caprio, MD
Expertise: Stroke
Locations: GB, HP

James Castle, MD

Expertise: Memory Disorders;
Concussion

Locations: HP, SK

Janet Choi, MD

Expertise: Epilepsy/Seizure;
EEG Testing

Locations: GB, GR, HP

Rima Dafer, MD
Director, Stroke Program
Expertise: Stroke
Locations: EV, GB

Lloyd Davis, MD
Expertise: General Neurology
Locations: DP, GB, VH

Sofia Dobrin, MD

Expertise: Epilepsy/Seizures;
EEG Testing

Location: HP

Thomas Freedom, MD
Director, Sleep Program

Expertise: Sleep Medicine;
Headaches; Migraines

Location: GB

For more information, call (877) 570-7020

Afif Hentati, MD

Director, Multiple Sclerosis Program

Expertise: Multiple Sclerosis
Locations: EV, GB, SK

Daniel Homer, MD
Expertise: Stroke
Locations: EV, GB, HP, SK

Octavia Kincaid, MD

Expertise: Muscle and Nerve
Disorders; EMG/NCV Testing

Location: EV

Lori Lovitz, DO

Expertise: Sleep Medicine;
Neurophysiology

Locations: EV, SK

Revital (Tally) Marcus, MD
Expertise: General Neurology;

Neurophysiology; EMG/NCV Testing

Locations: GR, HP, SK

Angela Mark, MD

Expertise: General Neurology;
Neurophysiology; Headaches/
Migraines; EMG/NCV Testing

Location: EV

Katerina Markopoulou,
MD, PhD

Director, Neurodegenerative
Disorders Program (Movement
and Memory)

Expertise: Movement Disorders;
Deep Brain Stimulation

Locations: EV, GB, HP
Nina Martinez, MD

Expertise: Neuro-Oncology
Locations: EVK, EV, HP, HPK

Ryan Merrell, MD

Director, Neuro-Oncology Program

Expertise: Neuro-Oncology
Locations: EVK, EV, GB, GBK

Locations: HP, SK

Richard Munson, MD
Expertise: Stroke; Sleep Medicine
Locations: EV, GB

Jaishree Narayanan, MD

Director, Epilepsy and Central
Neurophysiology Program

Expertise: Epilepsy/Seizure; EEG
Testing; Vagus Nerve Stimulation

Location: EV

Archie Ong, MD
Expertise: Stroke
Locations: GB, SK

Smita Patel, DO

Expertise: Sleep Medicine; Brain
Health; Integrative Medicine

Locations: GB, GVP

Joya Paul, MD
Expertise: Sleep Medicine
Locations: HP, SK

Ashvini Premkumar, MD
Vice Chair, Loyalty

Expertise: Movement Disorders
Location: GB

John Pula, MD

Expertise: Neuro-Ophthalmology;
Multiple Sclerosis

Locations: GB, GBE, SK, SKE

David Randall, DO
Vice Chair, Growth

Expertise: Muscle and Nerve
Disorders; EMG/NCV Testing

Locations: GB, HP

Nicole Reams, MD

Expertise: Sports Neurology;
Concussion; EMG/NCV Testing

Locations: EV, GB, GVP



Neurologists (continued)

Mark Rubin, MD

Expertise: Stroke;
Neurohospitalist

Locations: GB, HP, SK

Susan Rubin, MD
Vice Chair, Education

Expertise: Multiple Sclerosis;
Women'’s Neurology;
Headaches; Epilepsy/Seizures

Locations: GB, HP

Bernadette Schoneburg, MD
Expertise: Movement Disorders
Locations: GB, SK

Irene Semenov, DO

Expertise: Headaches; EMG/
NCV Testing; General
Neurology; Neurophysiology

Locations: GB, HP, SK

Tiffani Stroup, DO

Expertise: Multiple Sclerosis;
General Neurology

Locations: GR, HP, SK

Jesse Taber, MD

Expertise: General
Neurology; Dizziness;
EEG Testing; Neurophysiology

J?. ' Locations: EV, SK

7 Mari Viola-Saltzman, DO
Expertise: Sleep Medicine
Location: GB

Charles Wang, MD

Expertise: Neurophysiology;
General Neurology; EMG/NCV
Testing; Concussion

Location: SK

Chad Yucus, MD

Expertise: Memory Disorders;
Brain Health

Location: GB

Neurosurgeons

A5

Julian Bailes, MD

Chairman, Department of
Neurosurgery

Co-Director, NorthShore
Neurological Institute

Expertise: Brain Disorders; Aneurysm;
Spinal Disorders; Epilepsy Surgery;
General Neurosurgery

Locations: EV, HP

Leonard Cerullo, MD
Expertise: General Neurosurgery;
Brain Tumors

Locations: CH, SK, VH

Shakeel Chowdhry, MD
Expertise: Surgery for Aneurysms;
Endovascular Treatment for
Aneurysms; Arteriovenous
Malformations (AVMs); Interventional
Stroke Therapy; Brain Tumors;
Pituitary Tumors; Spinal Tumors

Locations: EV, GB

Edward Mkrdichian, MD

Expertise: General Neurosurgery;
Primary and Metastatic Brain
Tumors: Gliomas/Meningiomas;
Spinal Cord Tumors

Locations: GB, SK

Michael Musacchio, MD

Expertise: Neurosurgery; Complex
Spine Reconstruction, Joint
Replacement of the Spine, Minimally
Invasive Spine Surgery, Spine
Surgery

Locations: GB, GR, SKS

Noam Stadlan, MD
Vice Chair, Quality and Informatics
Expertise: Minimally Invasive Spine

Surgery; Complex Spine Surgery and

Reconstruction
Locations: HP, SKS

Ricky Wong, MD

Expertise: Deep Brain and Vagal
Nerve Stimulators; Brain and Skull
Base Tumors; Pituitary Tumor;
Cerebral Aneurysms; Arterio-Venous
Malformation (AVM); Trigeminal
Neuralgia

Locations: EV, GB

Physiatrists
1 Joseph Alleva, MD

Division Head, Physical Medicine
and Rehabilitation, Department
of Medicine

Expertise: Acute and Chronic
Spine Pain and EMG

Locations: EV, GB

Khalida Anwar, MD

Expertise: Physical Medicine and
Rehabilitation; Narcotic Medication
Pain Program; Chronic Pain
Management

Locations: GB, HP, VH

1 Catherine Choi, MD

Mediical Director, Chronic Pain
Services

Expertise: Physical Medicine and
Rehabilitation; Narcotic Medication
Pain Program; Chronic Pain
Management

Location: GB

Matthew Co, DO

Expertise: Physical Medicine and
Rehabilitation

Locations: CH, SK

Kristina Drabkin, DO

Expertise: Carpal Tunnel (CTS);
Diabetic Neuropathy; Peripheral
Neuropathy; Quadriplegia;
Rehabilitation of Neurological
Conditions; Amputation

Location: EV

Miledones Eliades, MD

Expertise: Physical Medicine and
Rehabilitation; Stroke Rehabilitation

Locations: EV, GB

Joseph Feldman, MD

Expertise: Physical Medicine
and Rehabilitation; Lymphedema;
EMG Testing

I Locations: EV, GVP, HP

Thomas Hudgins, MD

Expertise: Orthopaedic and Spine
Injury Management for Athletes (All
Ages and Levels)

Locations: GB, HP, SK

Daniel Hurley, MD

Expertise: Nonsurgical Treatment
of Neurological and Neuromuscular
Conditions; Cervicogenic
Headaches

Locations: CH, SK
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Physician Directory (continued)

Physiatrists (continued)

Rachel Kermen, MD

Expertise: Parkinson’s Disease;
Stroke; Multiple Sclerosis;

\ Chronic Pain; Recurrent Falling;
b General Debility; Spasticity

" : Locations: GB, GR

Danielle Schiff, MD

Expertise: Physical
Medicine and Rehabilitation;
Lymphedema

Locations: EV, GVP, HP

Naila Shaikh, MD
Expertise: Physical Medicine
and Rehabilitation; Women's
Health Issues; Cancer
Rehabilitation

Location: EV

|

Pediatric Neurologists

Kent Kelley, MD

Division Head, Pediatric
Neurology, Department
of Pediatrics

Expertise: Pediatric Neurology;
Epilepsy; Neurophysiology
Locations: EV, GB, HP.

Susan Fielkow, MD

Expertise: Attention Deficit
Hyperactivity Disorder (ADHD);
Autism Spectrum Disorders;
Autism; Developmental Delays;
Developmental-Behavioral
Disorders; Evaluations/Testing

Locations: EV, SKP

Leslie Finkel, MD

Expertise: Pediatric Neurology;
Epilepsy; Motor Developmental
Delay; Headaches

Locations: EV, HP, SKP

Margaret Michelson, MD

Expertise: Pediatric Neurology;
Epilepsy; Motor Developmental
Delay; Headaches

Locations: EV, GB

Neuropathologist

John Lee, MD, PhD

Director, Residency Program,
Department of Pathology

Expertise: Neuropathology;
Pathology

Location: EH
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Neuropsychologists

Jerry Sweet, PhD

Vice Chair, Department of
Psychiatry & Behavioral Sciences

Expertise: Concussion; Dementias;
Memory Disorders; Traumatic Brain
Injury

Location: DS

Elizabeth Geary, PhD
Expertise: Dementia; Epilepsy;
Movement Disorder; Multiple
Sclerosis (MS); Traumatic Brain
Injury

Locations: DS, GB

Leslie Guidotti Breting, PhD

Expertise: Alzheimer’s Disease;
Attention Deficit Hyperactivity
Disorder (ADHD); Concussion;
Dementia; Epilepsy/Seizure
Disorder; Learning Functioning;
Memory Disorders; Neurological
Disorders

Location: DS

Elizabeth Heideman, PhD

Expertise: Anxiety; Attention Deficit
Hyperactivity Disorder (ADHD);
Concussion; Depression; Learning
Functioning; Neurological Disorders;
Pediatric Epilepsy; Pediatric Genetic
Disorders

Locations: DS, GV

Marietta Hoogs, PhD
Expertise: Alzheimer’s Disease;
Attention Deficit Hyperactivity
Disorder (ADHD); Dementias;
Neurological Disorders; Learning
Functioning

Locations: GB, DF

Elizabeth Pieroth, PsyD

Expertise: Concussions; Sports
Concussion; Traumatic Brain Injury

Locations: GB, GVP, OB

Alona Ramati, PhD

Expertise: Alzheimer’s Disease;
Attention Deficit Hyperactivity
Disorder (ADHD); Concussion;
Dementias; Epilepsy/Seizure
Disorder; Learning Disorders;
Learning Functioning; Memory
Disorders; Movement Disorders;
Multiple Sclerosis (MS); Parkinson’s
Disease (PD); Stroke, Traumatic
Brain Injury

Location: GB

Victoria Tuchscherer, PhD

Expertise: Autism Spectrum
Disorder; Attention Deficit
Hyperactivity Disorder (ADHD);
Learning Deficits; Traumatic Brain
Injury; Anxiety/Depression; Pediatric
Epilepsy; Hydrocephalus; Pediatric
Genetic Disorders

Location: GB

Doris Yip, MD
ﬁ Expertise: Neuroradiology

Neuroradiologists

Matthew Walker, MD

Head, Division of Neuroradiology,
Department of Radiology

Expertise: Neuroradiology
Location: EH

William Ankenbrandt, MD

Expertise: Neuroradiology;
Interventional Radiology

Location: EH

Anne Doppenberg, MD
Expertise: Neuroradiology
Locations: EH, HPH

Kenneth Goldberg, MD
Expertise: Neuroradiology
Location: EH

Michael Gorey, MD
Expertise: Neuroradiology
Location: EH
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NorthShore Neurological Institute provides nationally recognized
expertise and comprehensive programs for patients and their

families.

We offer superior access, advanced technology and outstanding
care coordination to treat a variety of neurological diseases and

conditions.

We welcome the opportunity to partner with health professionals

interested in referring patients for treatment.

Please call (877) 570-7020 for more information or to schedule

an appointment.
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Exceptional Experience |Physician Expertise Accessibility

NorthShore Neurological Institute offers patients and their families superior access, proven expertise, advanced
technology and outstanding care coordination to treat a variety of neurological diseases and conditions.
NorthShore’s multidisciplinary team of neurospecialists—neurologists, neurosurgeons, physiatrists and others—
provide personalized, patient-centered care that uniquely draws upon the strength of our extensive experience
and collaborative environment. Learn more about our capabilities at northshore.org/neuro.
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