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Dear Colleagues:

As the newly appointed Chair of the Department of Diagnostic Radiology and Nuclear
Medicine, it is my pleasure, on behalf of the organizing committee, to welcome you to the
Fourth Annual Alavi-Bradley Symposium on Molecular Imaging and Theranostics at the
University of Maryland School of Medicine. This symposium continues our tradition of
providing an enriching forum for learning, networking, and the exchange of ideas across
institutions, with this year’s focus on cardiac molecular imaging.

This event is made possible by a generous gift from Drs. Abass and Jane Alavi to our
department. While they are unable to join us in person this year, they remain strong
supporters of our work. | had the privilege of hosting Dr. Alavi during his visit to our Center
for Advanced Imaging Research this past September, where he reviewed the submitted
abstracts and expressed his enthusiasm for the breadth and quality of the work presented.

We are honored to feature an outstanding program of speakers. Our keynote address will
be delivered by Dr. Vasken Dilsizian, Division Head of Nuclear Medicine at UMSOM.
Joining him are eight distinguished experts: Dr. Wengen Chen (UMSOM), Dr. Sharmila
Dorbala (Harvard), Dr. Rohan Fernandes (UMCP), Dr. Craig Malloy (UT Southwestern), Dr.
Albert Sinusas (Yale), and from Johns Hopkins, Drs. Arvind Pathak, Sangeeta Ray, and
Jiadi Xu. We are grateful to each of them for sharing their expertise and advancing dialogue
in this rapidly evolving field.

The organizing committee received numerous abstract submissions, from which five were
selected for oral presentations. The other abstracts will be presented as posters that can
be viewed throughout the day. Full texts of these abstracts can be accessed in the program
and on the Alavi-Bradley website.

| extend my sincere thanks to our sponsors for their educational grants and to all who
contributed to planning and preparing this year’s symposium.

Once again, welcome to the Alavi-Bradley Symposium. | hope you find today’s sessions
both intellectually stimulating and inspiring.

Sincerely,

Tarek N. Hanna, MD, FASER

Professor and Dean John M. Dennis Chair

Department of Diagnostic Radiology and Nuclear Medicine
University of Maryland School of Medicine


https://www.medschool.umaryland.edu/alavi-bradleysymposium/
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SPEAKERS

Keynote Speaker: Vasken Dilsizian, MD
Professor, Department of Diagnostic Radiology and Nuclear Medicine
University of Maryland School of Medicine

Dr. Dilsizian has been a professor of radiology and
medicine at the University of Maryland School of
Medicine since 2001, and chief of the nuclear
medicine division since 2007. Prior to moving to the
School of Medicine, he spent 13 years at the
National Institutes of Health, where he served as the
Director of Nuclear Cardiology from 1992 to 2001.

He graduated from Tufts University School of
Medicine in 1982. This was followed by Internal
Medicine residency at Georgetown University School
of Medicine in 1982-85, Fellowship in Cardiology at
Boston University Medical Center 1985-87, Nuclear
Cardiology Fellowship at Massachusetts General
]ﬂ' ‘ Hospitals 1987-88, and Nuclear Medicine residency
at the National Institutes of Health 1991-1992. He is
a Diplomate of the American Board of Internal Medicine, Cardiovascular Diseases, and
Nuclear Medicine.

He served as the President of the Society of Nuclear Medicine and Molecular Imaging
(SNMMI; 2019-2020). He was awarded the 2009 Bruce Roberts Line Award by our own
Department for his Outstanding Research, the 2014 Hermann Blumgart Award by the
Cardiovascular Council of the SNMMI, the 2023 Taplin Memorial Lecture Award by the
SNMMI, and the 2024 Mario Verani Memorial Lecture Award for his innumerable
contributions to the science of nuclear cardiology by the American Society of Nuclear
Cardiology (ASNC).

He served as the Vice-Chair of the Nuclear Regulatory Commission (NRC) Advisory
Committee on the Medical Uses of Isotopes (ACMUI; 2021-2022), and Vice-Chair of the
Board of Scientific Counselors of the National Institutes of Health, Clinical Center (2022-
2024). He is currently serving on the Maryland Board of Physicians (2024-2027).

He is the Deputy Editor of the Journal of American College of Cardiology - Cardiovascular
Imaging, and has published over 295 original, peer-reviewed manuscripts and invited
editorials/articles, 11 books, and 51 book chapters.

Title: “50 Years of Myocardial Perfusion Imaging”



Abstract

The greatest interest in the field of nuclear cardiology lies in the new discoveries or in the
novel applications of previously approved radiotracers. By targeting small, biologically
relevant molecular processes, such as metabolic pathway, receptor biology, or enzyme
regulation, nuclear cardiac imaging offers the clearest insight into the unsolved—but in
principle solvable—mechanisms for disease processes and/or areas of controversy.

Over the past 50 years, the field of nuclear cardiology has evolved from being subjective to
a more objective, digital-based, quantitative technique, providing insight into the
physiological and biological processes of cardiovascular disorders and predicting patient
outcome. As we enter the golden age of nuclear medicine, the technology used to image
myocardial perfusion, metabolism, and molecular targets has made major leaps from
planar to singlephoton emission computed tomography (SPECT) and then to a more
contemporary rapid SPECT, positron emission tomography (PET), and hybrid SPECT-
computed tomography (CT), PET-CT, and PET-magnetic resonance imaging (MRI)
techniques. Whole body PET scanners can now add even more functionality to these
techniques. In parallel, radiotracers have succeeded from planar potassium-43 and red
blood cell-tagged blood pool imaging to SPECT thallium-201 and technetium-99m
(99mTc)- labeled perfusion tracers, PET rubidium-82, 13N-ammonia, and, more recently,
18F-flurpiridaz perfusion tracers, glucose metabolism with 18F-fluorodeoxyglucose (18F-
FDG), and several new molecular imaging targets, such as early detection of transthyretin
cardiac amyloidosis, cardiac fibrosis using fibroblast activation protein inhibitors (FAPIs),
and plaque activity using NaF. Beyond the well-established diagnostic value of visual
interpretation of myocardial perfusion studies with SPECT and PET, emerging data suggests
the incremental prognostic value of absolute myocardial blood flow and myocardial flow
reserve in patients with suspected coronary artery disease. By acquiring dynamic, gated
myocardial perfusion data, PET studies provide insight into reduction of regional
myocardial blood flow due to focal or diffuse epicardial coronary artery disease and
microvascular and/or endothelial dysfunction. As in patients with epicardial coronary
artery disease, the degree of vasodilator capacity of the coronary circulation and
microvascular dysfunction are also predictive of future cardiovascular outcome in patients
with hypertrophic cardiomyopathy or with nonischemic dilated cardiomyopathy.

Pairing nuclear medicine techniques with artificial intelligence (Al) is likely to be the next
revolution, allowing high throughput, denoised images, better diagnosis, and improved risk
stratification, especially when one can use explainable Al. Judging by the current advances
and rich history of the field of nuclear cardiology, many groundbreaking innovations and
key discoveries lie ahead that are even more exciting than those of the past.

Reference:

Dilsizian V, Chandrashekhar Y. What is New and Novelin Nuclear Cardiology. J Am Coll
Cardiol Img 2025; July issue; 18(7): 848-51.



Learning Objectives:

1. Understand the history and progress of the field of nuclear cardiology, from the early
development and application of myocardial perfusion tracers to the advancement
of imaging technology.

2. Learndifferences between planar, single-photon emission computed tomography
(SPECT) and positron emission tomography (PET) instrumentation.

3. Explainthe properties of SPECT and PET myocardial perfusion tracers, mechanisms
of uptake, image display, and interpretation.

4. Describe the role of SPECT and PET for detection of coronary artery disease (CAD),
risk stratification, and patient management.



Sharmila Dorbala, MD, MPH
Professor of Radiology, Harvard Medical School
Director of Nuclear Cardiology, Brigham and Women’s Hospital

Dr. Dorbala is Director of Nuclear Cardiology,
Brigham and Women’s Hospital, and Professor of
Radiology, Harvard Medical School, in Boston, MA.
Dr. Dorbala is a cardiovascular imaging specialist
with clinical expertise in nuclear cardiology and
echocardiography. Dr. Dorbala is passionate about
teaching nuclear cardiology and cardiac PET. She
has received the Eugene Braunwald Teaching
Award from the Brigham and Women’s Hospital
and a Research Mentorship Grant from the NIH. Dr.
Dorbala has served as a past President of the
Cardiovascular Council of the SNMMI and the
ASNC. She is a Senior Associate Editor of the
Journal of Nuclear Cardiology and an Associate
Editor of Journal of Nuclear Medicine. Dr.
Dorbala’s research is focused on amyloidosis and has been funded by the NIH, AHA,
Foundation and Industry grants. She has published >300 papers.

Title: “Advances in Molecular Imaging of Cardiac Amyloidosis”
Abstract

Cardiac amyloidosis comprises a group of protein misfolding disorders characterized by
the deposition of amyloid fibrils in the myocardial extracellular space, leading to
progressive cardiac dysfunction and high mortality. In this talk, | will highlight recent
developments in molecular imaging techniques, with a particular focus on amyloid PET
radiotracers. | will explore their emerging role in the diagnosis, risk stratification, and
therapeutic monitoring of cardiac amyloidosis. | will focus on the application of PET
imaging in light chain (AL) amyloidosis, transthyretin (ATTR) amyloidosis, and less common
amyloid subtypes. | will also present an overview of two ongoing phase 3 clinical trials
evaluating novel amyloid PET tracers for the diagnosis of cardiac amyloidosis. Finally, | will
discuss the need for further research in broader, unselected patient populations to fully
define the clinical utility and optimize the integration of amyloid PET imaging into routine
care.

Learning Objectives:

1) Discuss novel PET radiotracers to image cardiac amyloidosis

2) Review the emerging role of PET tracers in light chain cardiac amyloidosis

3) Discuss the future role of PET tracers in transthyretin and other forms of cardiac
amyloidosis



Wengen Chen, BM, PhD, MSc
Professor, Department of Diagnostic Radiology and Nuclear Medicine
University of Maryland School of Medicine

Dr. Wengen Chen is a professor and the Director of the
Nuclear Medicine Residency Program in the Department
of Diagnostic Radiology and Nuclear Medicine, at the
University of Maryland School of Medicine. Dr. Chen’s
research interest is in the molecular imaging of
atherosclerosis, and PET/CT imaging of cardiac device
infection. He has a unique combination of extensive
experiences in both basic science research and
molecular imaging of atherosclerosis and infection. He
has published more than 100 original papers and review
articles. Dr. Chen was a Board of Directors of the
American Board of Nuclear Medicine and served on the
Cardiovascular Council of the SNMMI. He is the post
\ e "’mcw President of the Mid-Eastern Chapter of the SNMMI.

Title: “FDG PET/CT for Imaging Left Ventricular Assist Device Infection and Predicting
Outcome”

Abstract

Left ventricular assist device (LVAD) is increasingly used as both bridge to heart transplant
and as destination therapy for heart failure patients. Infection is one of its main
complications, and early diagnosis of infection is critical for patients’ management and
improved outcomes. Conventional imaging modalities such as echocardiography and CT
are limited in this application due to artifacts. As a functional imaging tool, FDG PET/CT has
shown promising roles in the early diagnosis of LVAD infection, guiding management and
predicting outcomes.

Learning Objectives:

1. Tounderstand what a Left Ventricular Assist Device (LVAD) is and its clinical
applications

2. To explore the role of FDG PET/CT in diagnosing LVAD-related infections

3. To evaluate the utility of FDG PET/CT in predicting outcomes of LVAD infections



Jiadi Xu, PhD
Associate Professor, Kennedy Krieger Institute & Department of Radiology,
Johns Hopkins University

Jiadi Xu, PhD, is an Associate Professor at the
Kennedy Krieger Institute and in the Department of
Radiology at the Johns Hopkins University. He
earned his PhD from the University of Manitoba,
Canada, and completed postdoctoral training at the
University of Michigan. As an MR physicist, Dr. Xu
has dedicated his career to the development of NMR
and MRI techniques for investigating a wide range of
biological systems. His current research focuses on
advancing chemical exchange saturation transfer
(CEST) MRl for probing brain protein metabolism, as
well as developing spin labeling methods to
noninvasively study cerebrospinal fluid (CSF)
production and flow.

Dr. Xu has authored over 150 peer-reviewed journal
articles, holds an h-index of 48, and has accumulated more than 8,000 citations. In
recognition of his contributions to the field, he received the Distinguished Investigator
Award from the Academy for Radiology & Biomedical Imaging Research. He currently
serves as Chair of the ISMRM Chemical Exchange Saturation Transfer (CEST) Study Group.

Title: “Saturation Transfer MRIl: From Molecular Detection to Water Dynamics”
Abstract

In this presentation, | will demonstrate how high-resolution mapping of phosphocreatine
(PCr) and creatine (Cr) in the brain and muscle can be achieved using a type of saturation
transfer MRI: Chemical Exchange Saturation Transfer (CEST) MRI. PCr and Cr are essential
energy metabolites that play a central role in cellular energy buffering and transport,
particularly in tissues with high and fluctuating energy demands such as the brain and
skeletal muscle. Non-invasive mapping of these metabolites provides critical insight into
cellular energetics and enables in vivo evaluation of mitochondrial function. Beyond
molecular imaging, | will also discuss how saturation transfer-based spin labeling
techniques can be used to detect cerebrospinal fluid (CSF) secretion and circulation
through the recently characterized glymphatic system. Applications of saturation transfer
MRI in stroke, brain tumors, and neurodegenerative diseases will also be explored.

Learning Objectives:
1. Understand the principles of CEST MRI and how it enables high-resolution mapping
of phosphocreatine (PCr) and creatine (Cr) in brain and muscle tissue



Explore the application of MT-based spin labeling techniques for assessing
cerebrospinal fluid (CSF) secretion and glymphatic circulation

3. Review clinical and preclinical applications of saturation transfer MRl in stroke,

brain tumors, and neurodegenerative diseases



Rohan Fernandes, PhD
Associate Professor, Fischell Department of Bioengineering
University of Maryland College Park

Rohan Fernandes, PhD is a tenured Associate Professor
who joined the faculty of the Fischell Department of
Bioengineering at the University of Maryland College
Park in September 2025. Dr. Fernandes’ research lab will
be located at the Edward and Jennifer St. John Center for
Translational Engineering and Medicine in the 4MLK
building in Baltimore. Dr. Fernandes completed a PhD in
Bioengineering from the University of Maryland College
Park and a postdoctoral fellowship from Johns Hopkins
University. His research focuses on immunoengineering
approaches to treat cancer and other diseases. More
specifically, his research group has developed

7 theranostic Prussian blue nanoparticles that can be

& ,W/ 7 used to elicit potent treatment responses from the
_J‘ a o [ohan immune system. Dr. Fernandes’ research has been

supported through multiple grants from the NIH (NCI and NIAID), DoD, and foundations
such as the Alex’s Lemonade Stand Foundation for Childhood Cancer. His research has
been published in prestigious peer-reviewed journals, including Nature Nanotechnology,
Small, and Clinical Cancer Research. Dr. Fernandes has previously served as President of
the Society for Thermal Medicine (2022-23) and serves on the Editorial Board of Science
Advances (2023-2026) and The International Journal of Hyperthermia (2022-present). He is
also Founder and CEO of the startup ImmunoBlue, LLC that is presently funded by an NCI
STTR Phase | grant for developing an immunoengineered T cell therapy for glioblastoma.

Title: “Theranostic Applications of Prussian Blue Nanoparticles”
Abstract

Prussian blue nanoparticles (PBNPs) represent a flexible and potent theranostic platform
well-suited for molecular imaging-guided cancer treatment. The modular structure of
PBNPs allows for incorporation of imaging contrast elements, surface biofunctionalization
for targeting, and use as photothermal therapy (PTT) agents. In the early work by my group
(Dumont et al.; 2014), we engineered core-shell PBNPs doped with paramagnetic ions (e.g.
manganese, gadolinium) that enable both MRI (T1 and T2 contrast) and fluorescence
imaging. The PBNPs were biofunctionalized with targeting ligands e.g. antibodies,
evaluated in vitro, and in orthotopic pediatric brain tumor models (evaluating
biodistribution, organ/brain uptake, etc.). These studies demonstrated the multimodal
molecular imaging capability of this PBNP platform. More recently (Olsson et al.; 2025), we
have advanced the therapeutic side of the PBNP platform using ultrasound-guided
interstitial photothermal therapy (US I-PTT). In this study, PBNPs were injected into
neuroblastoma tumors, and an interstitial laser diffuser was placed under ultrasound



guidance to activate PBNPs thereby generating photothermal heating. Using US image

guidance, PTT placement accuracy was improved compared to non-image-guided delivery,
which translated to better tumor regression, tumor-free survival, and long-term survival in
mouse models. In this talk, | will describe these imaging and therapy capabilities of PBNPs
in enhancing delivery precision, and improving therapeutic outcomes. | will also discuss
the translational potential of PBNP theranostics, design trade-offs, and challenges to
clinical implementation.

Learning Objectives:

1.

Describe the design features of Prussian blue nanoparticles that allow multimodal
molecular imaging, specifically, MRI (T1 & T2) and fluorescence, and the strategies used
to target brain tumors.

Summarize the in vitro and in vivo imaging results, including biodistribution and imaging
specificity in pediatric brain tumor models.

Explain the methodology and advantages of ultrasound-guided interstitial photothermal
therapy (US I-PTT) using PBNPs, compared to non-image-guided delivery.



Arvind P. Pathak, PhD

Professor, Depts. of Radiology, Biomedical and Electrical Engineering
The Sidney Kimmel Comprehensive Cancer Center

The Institute for NanoBioTechnology

The Institute for Computational Medicine

Translational Tissue Engineering Center

The Johns Hopkins University School of Medicine

Dr. Pathak is Professor of Radiology, Biomedical, and
Electrical Engineering at Johns Hopkins University. He is
a globally recognized expert in biomedical imaging and
an award-winning educator and mentor. At Hopkins, he is
also a member of the Sidney Kimmel Comprehensive
Cancer Center, the Institute for NanoBioTechnology, the
Institute for Computational Medicine, and the
Translational  Tissue Engineering  Center. His
distinguished track record of interdisciplinary research
and collaboration includes multiple awards, continuous
NIH funding, patents, industry partnerships, and high-
impact publications. Dr. Pathak has held various
leadership positions in imaging and bioengineering. He
holds a BS in Electronics Engineering from the University
of Poona, India, and obtained his Ph.D. in Functional
Imaging from the joint biomedical engineering program between the Medical College of
Wisconsin and Marquette University, where he was a Whitaker Foundation Fellow. He
completed a postdoctoral fellowship in Molecular Imaging at the Department of Radiology
at the Johns Hopkins University School of Medicine. Dr. Pathak is committed to mentoring
the next generation of leaders in imaging, and has mentored over 120 prizewinning students,
staff, and faculty. He was recognized as a 125 Hopkins Hero for his dedication to education,
research, and patient care.

Title: “Neurosurveillance - Insights from Functional Brain Imaging in Awake Animals”
Abstract

This seminar will highlight how new advances in hardware, software, and “wetware” tools
are making “image-based systems biology” a reality. | will describe a new multimodality and
multiscale imaging pipeline called “VascuViz”, specifically designed for vascular systems
biology applications. Next, | will showcase how the design of mini-microscopes or
“miniscopes” for neuroimaging in awake, freely moving animals is providing invaluable
insights into the brain’s functioning in health and disease. The seminar will culminate with
an illustration of how “neurosurveillance” in preclinical models with long-term wireless
imaging is transforming our understanding of CNS disease evolution. In essence, this



seminar will reveal how advances in multiscale imaging, data visualization and computing,
in conjunction with novel preclinical disease models are ushering in an era of image-based
systems biology and shaping molecular imaging’s next frontier.

Learning Objectives:

At the end of the talk, attendees will be able to answer:
1. What is image-based systems biology?

2. What is “wetware”?

3. What is neurosurveillance?



Sangeeta Ray, MD, PhD
Associate Professor of Radiology and Radiological Science
Johns Hopkins School of Medicine

Sangeeta Ray, PhD is an Associate Professor in the
Department of Radiology and Oncology at Johns
Hopkins University School of Medicine and a faculty
member of the Kidney Cancer Research Program at
Johns Hopkins University. She also holds a joint
appointment at the Kennedy Krieger Institute. Her
research spans the design and synthesis of novel
radiopharmaceuticals, preclinical validation in small-
animal PET/MRI models, and translational applications
in radiotheranostics. She has particular expertise in
prostate-specific membrane antigen (PSMA)-targeted
imaging and therapy, advancing both diagnostic
radiotracers and therapeutic isotopes to improve patient
outcomes. In addition, her work explores new linker
chemistries, radiometals, and novel combination
therapy strategies to optimize efficacy while reducing toxicity. Dr. Ray has published
extensively in the fields of radiopharmaceutical chemistry, molecular imaging, and
targeted radionuclide therapy, and has contributed to the preclinical development of
theranostic agents now in clinical trials. Through her translational research, she aims to
expand the theranostics paradigm beyond prostate cancer to other tumor types and
molecular targets.

Title: “Emerging Directions in PSMA-based Radiotheranostics”

Abstract

This talk will introduce theranostics as a combined diagnostic and therapeutic platform,
highlighting the clinical success of PSMA-targeted radiotherapy, including 177Lu-PSMA and
the VISION trial. While the field has matured rapidly, exciting new directions are emerging.
These include alpha therapies (225Ac-PSMA, 212Pb-PSMA), novel isotopes (161Tb, 47Sc,
Auger emitters), and innovative chemistry to improve pharmacokinetics and to reduce
salivary gland radiotoxicity. Advances in combination strategies with immunotherapy, and
DNA damage repair inhibitors will also be discussed. Beyond prostate cancer, the talk will
explore PSMA expression in other tumor types and the adaptation of the theranostics
paradigm to additional targets such as FAP, paving the way for next-generation multivalent
radiotheranostics.



Learning Objectives:

1.

Understand the principles of radiopharmaceuticals, radiotheranostics and review
the clinical success of PSMA-targeted radiotheranostics.

Describe emerging therapeutic strategies, including alpha emitters, novel isotopes,
and linker/ligand innovations to improve efficacy and reduce toxicity.

Discuss the potential of combination therapies that integrate PSMA theranostics
with immunotherapy, PARP inhibitors, and DNA repair inhibitors.

Recognize opportunities for expanding theranostics beyond prostate cancer to other
tumor types and non-PSMA molecular targets (e.g., FAP etc.).

Evaluate future directions and challenges in translating next-generation
radiotheranostics



Craig Malloy, MD

Professor & Medical Director of the Advanced Imaging Research Center
Richard A. Lange Chair in Cardiology

UT Southwestern Medical Center

Craig Malloy received his bachelor’s degree in
chemistry from Stanford University and an MD
degree from the University of California at San
Francisco. An internal medicine residency at
Parkland Hospital in Dallas was followed by
further clinical and research training at Harvard
and Oxford. During his research training, he
worked on NMR spectroscopy of cardiac and
liver metabolism, interests which have
continued throughout his career. Dr. Malloy is a
practicing cardiologist. He is currently
Professor of Internal Medicine and Radiology at
UT Southwestern Medical Center.

Title: “Detecting Mitochondrial Pathways in Human Liver and Heart”

Abstract

Life depends on metabolism of carbon-containing compounds. Consequently, indirect or
preferably direct imaging of carbon biochemistry in enzyme-catalyzed reactions in humans
is an important but challenging goal for physiologists and clinicians. Imaging carbon
metabolism using magnetic resonance methods is severely limited by the low
concentration of metabolites and the low sensitivity of the relevant nucleus, *C. Methods
to improve MR sensitivity for detection of '*C have been known for many decades, and
more recently have been applied for human patients. Numerous common disorders are
thought to be caused by or result in dysfunction of mitochondria. For example, pyruvate
carboxylation may be increased in patients with fatty liver, contributing to excess hepatic
gluconeogenesis. It has been proposed that the appearance of HP ['*C]bicarbonate from
[1-"*C]pyruvate in the liver provides a direct measure of pyruvate carboxylation, and
therefore an index of gluconeogenesis. This hypothesis was tested in patients with a range
of liver fat. A second example is energy production in the heart of patients with severe
coronary artery disease. Among these patients, itis generally accepted that preserved
glucose uptake in the myocardium helps to identify patients who will benefit from
revascularization. However, careful prospective clinical trials have been disappointing,
perhaps because current methods do not directly detect a key pathway for energy
production in the myocardium, flux through mitochondrial pyruvate dehydrogenase, PDH.
The feasibility of monitoring PDH activity in patients with severe coronary artery disease



was evaluated. Itis well-established that investigation of metabolism in human patients,
some with severe disease, is safe using hyperpolarized [1-'*C]pyruvate. The major barrier
to obtaining impactful clinical information is the limited signal with current approaches.

Learning objectives:

1. Explain why hyperpolarization methods are needed to image central carbon metabolism
in patients.

2. Explain why excess pyruvate carboxylation may be important for patients with fatty liver.
3. Identify one key metabolic pathways in carbohydrate metabolism that is detected and
one key pathway that is missed by ['®F]fluoro-deoxyglucose.

4. Identify one critical limitation in current clinical hyperpolarization methods and one
possible solution.



Albert J. Sinusas, MD

Professor of Medicine and Radiology and Biomedical Imaging, Yale University
School of Medicine

Professor of Biomedical Engineering, Yale University

Dr. Sinusas is Professor of Medicine and
Radiology and Biomedical Imaging, Yale
University School of Medicine, Professor of
Biomedical Engineering, Yale University,
and Director of the Yale Translational
Research Imaging Center (Y-TRIC), and
Director of Advanced Cardiovascular
Imaging at Yale New Haven Hospital. He
received his undergraduate degree at
Rensselaer Polytechnic Institute, and MD
degree at University of Vermont, College of
Medicine, and trained in internal medicine
at University of Oklahoma, and
cardiovascular medicine at University of
Virginia. He is board certified in Medicine,
Cardiovascular Medicine, Nuclear
Cardiology, and Cardiovascular CT. Dr. Sinusas is currently on the Board of Directors of the
Cardiovascular Council (CVC) of the Society of Nuclear Medicine (SNM) and previously
chaired the NIH Medical Imaging Study Section (MEDI) and Clinical Translational Imaging
Science (CTIS) study sections. His research is directed at development, validation, and
application of non-invasive cardiovascular imaging approaches for the assessment of
cardiovascular pathophysiology, including the targeted molecular assessment of
myocardial ischemic injury, post-infarction atrial and ventricular remodeling, peripheral
artery disease, and cardiopulmonary disease. His research involves the translation

of multi-modality imaging from animal models of cardiovascular and cardiopulmonary
disease to humans. Dr. Sinusas is the principal investigator of several NIH grants involving
multi-modality cardiovascular imaging, and directs a NIH funded T32 grant providing
training in multi-modality molecular and translational cardiovascular imaging. He is the
author of over 350 peer reviewed publications and invited reviews related to cardiovascular
imaging, and co-edited a textbook entitled Cardiovascular Molecular Imaging published in
2007 and Hybrid Imaging in Cardiovascular Medicine in 2018.

Title: “Image-Guided Interventions: Cardiovascular Theranostics”
Abstract

There has been tremendous growth in the field of injectable biomaterials or polymers for
treating myocardial infarction (Ml) and ischemic heart disease. Experimental studies have
demonstrated that limiting M| expansion with the introduction of biomaterials that affect



mechanical properties of the left ventricle can significantly attenuate post-MIl remodeling.
The use of these injectable materials has resulted in improvements in cardiac function,
reduction of infarct size, and increased angiogenesis. These approaches have advanced
from rodent studies to large animal models, and recently to early clinical trials. These
hydrogels alter the microenvironment and can be used to provide local and sustained
delivery of therapies to the heart, including drugs, gene therapy, cell therapy, microRNAs,
and exosomes. We have demonstrated that epicardial delivery of bioresponsive and
shear-thinning hydrogels offers safety advantages over endocardial delivery, reducing the
risk of systemic embolization and improved feasibility. We are developing novel image-
guided approach for the percutaneous delivery of therapeutic hydrogels and employing
targeted molecular imaging to identify critical pathways by which these hydrogels
influence post-Ml remodeling. We have been using multimodality and multi-isotope SPECT
imaging to evaluate changes in myocardial perfusion and function, inflammation,
activation of reactive oxygen species (ROS), angiogenesis, matrix metalloproteinases, and
fibroblast activation following Ml and the effects of local hydrogel therapy.

Learning Objectives:

1. Role of molecular imaging in evaluation of novel therapy to the heart

2. Overview of the modes of administration of therapy to the heart

3. Define the role of multi-modality imaging for image guided delivery of therapeutics
4. Role of hydrogels for local delivery of therapeutics to the heart

5. Review of the components and use of a hybrid interventional suite



Scan for full text of abstracts

List of Abstract Titles and Authors

Engineered Mesenchymal Stem Cells Targeting P2X7 Receptor for Immunomodulation in
Traumatic Brain Injury

Lucia Fadon Padilla1 PhD, Chinmoy Sarkar2 PhD, Marta Lipinski2 PhD, Shalini Sharma1 PhD,
Chengyan Chu1, MD, Miroslaw Janowski1 MD, PhD, Piotr Walczak1 MD, PhD

1Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine, Baltimore, MD. 2Department of Anesthesiology University of Maryland School of
Medicine, Baltimore, MD

Radiolabeling of Human Mesenchymal Stem Cells for Intra-arterial Brain Delivery to Treat
Stroke

Sharma S, Gulisashvili D, Salemdawod A, Kalkowski L, Brzezinski M, Liang Y, Walczak, P, Janowski M
Program in Image Guided Neurointerventions, Center for Advanced Imaging Research. Department
of Diagnostic Radiology and Nuclear Medicine, University of Maryland, Baltimore

CellposeCellCounter: AWeb-Based Al-Driven Platform for Automated Cell Counting and
Viability Assessment

Matthew Yang1, Laasya Ravipati1, Fengtong Du2, Yajie Liang PhD1, Miroslaw Janowski PhD1
1Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine, Baltimore, MD, USA; 2Janelia Research Campus, Ashburn, VA, USA

Breaking Barriers: A Boosted Osmotic Method for Enhanced Antibody Delivery in Glioblastoma
Shriya Madan1, Guanda Qiao1, Shalini Sharma1, Chengyan Chu1, David Gulisashvili1, Lucia
Fadon-Padillal, Abdallah Salemdawood1, Joshua Ostovitz1, Yajie Liang1, Piotr Walczak1, Miroslaw
Janowski1

1Department of Diagnostic Radiology, University of Maryland School of Medicine, USA

High-Temporal-Resolution Monitoring of Cr and PCr Dynamics in Skeletal Muscle by CEST MRI
at 3T

Licheng Ju, PhD1,2, T. Jake Samuel, PhD 2, Michael Schar, PhD 2, Kexin Wang, MS ,3, Yihan Wu,
BS1,3, Robert G. Weiss, MD2,4, Jiadi Xu, PhD1,2

1. .M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Research Institute,
Baltimore, MD, USA 2. Russell H. Morgan Department of Radiology and Radiological Science, Johns
Hopkins University School of Medicine, Baltimore, MD, USA 3. Department of Biomedical



Engineering, Johns Hopkins University, Baltimore, MD, USA 4. Division of Cardiology, Department of
Medicine, Johns Hopkins University School of Medicine, Baltimore, MD, USA

Multimodality Imaging Findings of Takotsubo Syndrome
Jnana Aditya Challa, Youngjae Cha, Recai Aktay
Department of Radiology & Nuclear Medicine, University of Maryland Baltimore

Developing Broadly Neutralizing Antibody-producing Glial Progenitors to Eradicate Human
Immunodeficiency Virus from the Brain

Lorissa McDougall1, Abdolrahim Abassi2, Mohammad Sajadi2, Alonso Heredia2, Linda Chang1,
Yajie Liang1, Chengyan Chu1, Lukasz Kalkowski1, Lucia Fadon-Padilla1,Ben Atkinson2, Miroslaw
Janowski1, Piotr Walczak1

1University of Maryland, Baltimore, Department of Radiology and Nuclear Medicine; 2University of
Maryland, 2Baltimore, Institute of Human Virology

Intrahepatic Bile Leak that Mimics Gallbladder in HIDA Scan: Case Report

Jianshu Qi1, MD, Yousef Fazel2, MD, Vasken Dilsizian1, MD, Wengen Chen1, MD, PhD.
Department of 1Diagnostic Radiology and Nuclear Medicine, and 2 Gastroenterology, University of
Maryland School of Medicine, Baltimore, Maryland

CEST MRI based pH and T2 Mapping for Non-invasive Detection of Renal Injury in
Methylmalonic Acidemia

Aruna Singh1,2, Zinia Mohanta1,2, Irini Manoli,3 Hilary J. Vernon,4 Charles P. Venditti,3 Michael T.
McMahon1,2 1. F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute,
Baltimore, Maryland, USA 2. Russell H. Morgan Department of Radiology and Radiological Science,
Johns Hopkins University School of Medicine, Baltimore, Maryland, USA 3. Metabolic Medicine
Branch, National Human Genome Research Institute, National Institutes of Health (NIH), Bethesda,
MD, USA. 4. McKusick-Nathans Institute of Genetic Medicine, Department of Pediatrics, The Johns
Hopkins University School of Medicine, Baltimore, MD, USA

Design, Synthesis, and Preliminary Evaluation of a New "®F-Labeled Positron Emission
Tomography Radiotracer for Indoleamine 2,3-dioxygenase-1 in vivo Neuroimaging

Nilay Narayan, Hua Cheng PhD, Yongle Wang PhD, Changning Wang PhD

Athinoula A. Martinos Center for Biomedical Imaging, Department of Radiology, Massachusetts
General Hospital, Harvard Medical School, Charlestown, MA, 02129, USA

Incidental Simultaneous Detection of Pericardial Effusion and Hyperemic Breast Tissue on
Multigated Acquisition (MUGA) Scan

Alireza Amindarolzarbi, MD; Vasken Dilsizian, MD; Wengen Chen, MD, PhD

Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine, Baltimore, MD, USA

Establishing a Platform for High Resolution Imaging of Live Tardigrades Using a Two-photon
Fluorescence Microscope

Hailey Wang, Yajie Liang MD, PhD

Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine



Non-Invasive Monitoring of Brain Metabolic Alterations During Stroke Using Chemical
Exchange Saturation Transfer (CEST) MRI: A Multi-Field Study in Two Mouse Models

Kexin Wang, MHS, BS1,2*, Licheng Ju, PhD1,3* Guanda Qiao, MD, PhDA4, Yajie Liang, PhD4, Yihan
Wu, BS1,2, Chengyan Chu, MD4, Joshua Rogers, MS4, Yuguo Li, PhD1,3, Suyi Cao, MD5,6, Valina L.
Dawson, PhD5-8, Ted M Dawson, MD, PhD5,6,7,9, Piotr Walczak, MD, PhD4, Jiadi Xu, PhD1,3
1.F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Research Institute,
Baltimore, MD, USA. 2. Dept. of Biomedical Engineering, Johns Hopkins University (JHU), Baltimore,
MD, USA. 3. Russell H. Morgan Department of Radiology and Radiological Science, JHU. 4.
Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine, Baltimore, MD, USA. 5. Neuroregeneration and Stem Cell Programs, The Institute of Cell
Engineering, JHU. 6. Department of Neurology, JHU. 7. Department of Neuroscience, JHU. 8.
Department of Physiology, JHU. 9. Department of Pharmacology and Molecular Sciences, Johns
Hopkins University School of Medicine, Baltimore, MD, USA

Engineering Extracellular Vesicle-Liposome Hybrids to Support Pancreatic Islet
Transplantation in Type 1 Diabetes Treatment

Heng Zhao, PhD, Jeff W. M. Bulte PhD, Dian R. Arifin PhD

Department of Radiology and Radiological Science, Division of MR Research, Johns Hopkins
University School of Medicine, Baltimore, MD; Cellular Imaging Section, Institute for Cell
Engineering, Johns Hopkins University School of Medicine, Baltimore, MD

Metabolic Glycoengineering Confers CEST MRI Visibility to Extracellular Vesicles

Safiya Aafreen1, MSE, Kris Dammen-Brower1, MSE, Wenshu Qian2,3, PhD, Wenshen Wang2,3,
PhD, Wenying Jiang2,3, MD, Sixuan Li4, PhD, Xiaoning Han5, PhD, Tza-Huei Wang4, PhD, Kevin J.
Yarema1,PhD, Guanshu Liu2,3, PhD.

1. Department of Biomedical Engineering, Johns Hopkins University, Baltimore, MD. 2. F.M. Kirby
Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, MD. 3. Russell
H. Morgan Department of Radiology and Radiological Science, Johns Hopkins University School of
Medicine, Baltimore, MD. 4. Department of Mechanical Engineering, Johns Hopkins University,
Baltimore, MD.5. Department of Anesthesiology and Critical Care Medicine, Johns Hopkins
University, Baltimore, MD, USA

A Non-Genetic EV Labeling Method for Bioluminescence Imaging

Wenshen Wang1,2, Safiya Aafreen1,2,3, Olesia Gololobova4, Kenneth W. Witwer4, Guanshu Liu1,2
1. F.M. Kirby Research Center, Kennedy Krieger Institute; 2. Department of Radiology, Johns
Hopkins University; 3. Department of Biomedical Engineering, Johns Hopkins University; 4
Department of Molecular and Comparative Pathobiology, Johns Hopkins University.

Microneedle Array Enables Broader Cortical Dispersion Compared with Hamilton Syringe
Honglin Tan1, Michela Sanguedolce?2, Jinghui Wang1, Kinneret Rand-Yadin2, Miroslaw Janowski1,
Piotr Walczak1, Ryan D Sochol2, Yajie Liang1

1 Diagnostic Radiology and Nuclear Medicine, University of Maryland School of Medicine,
Baltimore, MD 2 Department of Mechanical Engineering, University of Maryland, College Park, MD

In Vivo Imaging the Onset of Hypoperfusion in Mouse Brain Enabled by Remotely Controlled
Micro-balloons



Jinghui Wang1, Jong Bin Kim2, Guanda Qiao1, Honglin Tan1, Miroslaw Janowski1, Shu Yang2, Piotr
Walczak1, and Yajie Liang1

1 Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine, Baltimore, MD. 2 Department of Material Science and Engineering, University of
Pennsylvania, 3231 Walnut Street, Philadelphia, PA 19104, USA. Corresponding author:
Yajie.liang@som.umaryland.edu

Empirically Informed Blood Vessel Network Reconstruction for Multimodality Image-based
Vascular Systems Biology

Yiyang Huang1* Reshmi Pateld4*, tAkanksha Bhargava5, and tArvind P Pathak1, 2, 3

Dept. of Biomedical Engineering 1, Sidney Kimmel Comprehensive Cancer Center 2, Russell H.
Morgan Dept. of Radiology and Radiological Science3, The Johns Hopkins University School of
Medicine, Baltimore; Dept. of Biomedical Engineering, University of Texas Austin 4, Dept. of
Biomedical Engineering 5, University of New South Wales, Sydney, Australia

Mapping of GABA and Glutamate in Tuberous Sclerosis Complex Using Edited-MRSI

Dillip K. Senapati1, Helge J. Zollner1, ipek Ozdemir1, Georg Oeltzschner1, Ryan Gill1,2, Jacqueline
Harris1,2, Peter B. Barker1,2, and Doris D.M. Lin1,2

1Department of Radiology, Johns Hopkins University, 2 Kennedy Krieger Institute, Baltimore, MD,
USA

Integrated MRI and Near-Infrared Imaging of Ovarian Cancer via Folate-Targeted Dual-Mode-
Dual-Gd/ICG Liposomes

Bonghwan Chon, PhD1, Mukesh P. Yadav, PhD1, Ananth Annapragada, PhD 2, Bahman Anvari, PhD
3, James Bankson, PhD4, Anil K. Sood, MD5 and Vikas Kundra, MD, PhD1,6*

1Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine, Baltimore, MD, USA 2Baylor College of Medicine and Texas Children’s Hospital, Houston,
TX, USA 3 Department of Bioengineering and Department of Biochemistry, University of California,
Riverside, CA, USA 4Department of Imaging Physics, The University of Texas MD Anderson Cancer
Center, Houston, TX, USA 5 Department of Gynecologic Oncology and Reproductive Medicine, The
University of Texas MD Anderson, Houston, TX, USA 6Marlene and Stewart Greenebaum NCI
Comprehensive Cancer Center Program in Oncology, Experimental Therapeutics, University of
Maryland School of Medicine, Baltimore, MD, USA

Bridging Brain Activity and Behavior with Molecular Imaging and Deep Learning

Subhrajit Das1, Janaka Senarathna2, Vu Dinh2, Amit Banerjee3, Ralph Etienne-Cummings1and
Arvind P. Pathak1,2,4

Depts. of 1Electrical and Computer Engineering, 2 Radiology and Radiological Science, 3Applied
Physics Laboratory and 4Biomedical Engineering, Johns Hopkins University, Baltimore, MD 21218

Image-based “Neurosurveillance” Reveals How Seizures Disrupt the Brain’s Microcirculation
Janaka Senarathna, Vu Dinh, Julia Brill, Devorah Vanness, David J. Linden, and Arvind P. Pathak
The Johns Hopkins University School of Medicine

An Al-Powered Framework for Super-Resolution Reconstruction of In Vivo Optical Images
1Harish Balasubramanian BTech, 2Arvind P. Pathak PhD, and 2 Janaka Senarathna PhD
Departments of 1Biomedical Engineering and 2Radiology and Radiological Science, Johns Hopkins
University


mailto:Yajie.liang@som.umaryland.edu

In Vivo MPI Cytometry of ICV-injected Mesenchymal Stem Cells in a Mouse Model of Multiple
Sclerosis

Kritika Sood, PhD 1,2, Aline Thomas, PhD 1,2, Jeff W.M. Bulte, PhD 1,2, Ali Shakeri-Zadeh,

PhD 1,2

1The Russell H. Morgan Department of Radiology and Radiological Science, Division of MR
Research, Baltimore, MD, USA. 2Cellular Imaging Section and Vascular Biology Program, Institute
for Cell Engineering, Baltimore, MD, USA

Development of Tangle Free Platform for Long-Term Imaging with Head-Mounted Two-Photon
Microscope

Baixuan Yang, Jinghui Wang, Honglin Tan, Miroslaw Janowski, Piotr Walczak, Yajie Liang
Department of Diagnostic Radiology and Nuclear Medicine, University of Maryland School of
Medicine, Baltimore, Maryland, USA

Rapid Tissue-CSF Water Exchange in the Human Brain Revealed by Magnetization Transfer
Indirect Spin Labeling (MISL) MRI

Yihan Wu1,2, Kexin Wang1,2, Licheng Ju1, Jiadi Xu1,3

1 F.M. Kirby Research Center, Kennedy Krieger Research Institute, Baltimore, MD. 2 Department of
Biomedical Engineering, Johns Hopkins University, Baltimore, MD. 3 Russell H. Morgan Department
of Radiology and Radiological Science, Johns Hopkins University School of Medicine, Baltimore,
MD.

Preclinical Evaluation of Novel Radiotheranostic Agent and Combination Therapy for
Metastatic Renal Cell Carcinoma

Rajan Singh1, Anand Thotakura1, Suresh Alati1, Alla Lisok1, Zirui Jiang1, Yu Yan1, Vanessa F.
Merino1, Martin G. Pomper2, Steven P. Rowe2, Sangeeta Ray Banerjee1

1Russell H. Morgan Department of Radiology and Radiological Science, 2Department of Radiology,
UT Southwestern Medical Center, Dallas, TX, USA



Symposium Organizing Committee

Vikas Kundra, MD, PhD (Chair)
Professor, Chief of Oncological Imaging, Department of Diagnostic Radiology and Nuclear
Medicine, UMSOM

Piotr Walczak, MD, PhD
Professor and Co-Director, Program in Image-Guided Neurointerventions, Department of
Diagnostic Radiology and Nuclear Medicine, UMSOM

Dirk Mayer, Dr rer nat
Professor and Director of Metabolic Imaging, Department of Diagnostic Radiology and
Nuclear Medicine, UMSOM

Vasken Dilsizian, MD
Professor and Division Head of Nuclear Medicine, Department of Diagnostic Radiology and
Nuclear Medicine, UMSOM

Dheeraj Gandhi, MBBS
Professor, Department of Diagnostic Radiology and Nuclear Medicine, and Co-Director of
the Center of Metabolic Imaging and Therapeutics, UMSOM

Abstract Reviewers

Vasken Dilsizian, MD, Professor; Thomas Ernst, PhD, Professor; Yajie (Kevin) Liang, MB,
PhD, Assistant Professor; Peiying Liu, PhD, Professor; Dirk Mayer, Dr rer nat

Professor; Sui-Seng Tee, PhD, Assistant Professor; Jiachen (Chenny) Zhuo, PhD,
Associate Professor. All are from the Department of Diagnostic Radiology and Nuclear
Medicine, UMSOM.

Acknowledgements

We greatly appreciate and thank the following individuals for their support, advice and
assistance in the preparation of the symposium: from UMSOM’s Department of Diagnostic
Radiology and Nuclear Medicine: Brigitte Pocta, Felicia Brown, Barbara Stewart,
Theresa Karamian, Tanya Johnson and Ricuhelt Lantaya; from UMSOM’s CME Office:
Chanise Reese-Queen and Eileen (Shelly) Eldridge; from UMSOM’s Office of Public
Relations and Public Affairs: Andy Goldberg; from OAA—Campus Center: Zachary
Johnson

Educational Grants

We thank the following for their generous support of the symposium:
= Bracco Diagnostics
=  CDL Nuclear Technologies



