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2018 was a year of breakthroughs for MUSC.
Not the least of which came when MUSC and Siemens
Healthineers announced a transformational partnership
that is unlike any other in MUSC’s 194-year history.
As Siemens Healthineers CEO Bernd Montag
observed: innovation in health care can only happen
when experts in technology team up with experts in
medicine. Here are some examples of that happening
at MUSC.
Artificial Intelligence is taking its place along side
human intelligence. Big data that represents the
profiles of millions of patients is being analyzed to
identify risk factors and point to treatments with much
higher probability of successful outcomes.
A form of artificial intelligence known as deep learning
is helping primary care physicians treat chronic liver
disease earlier and neurologists predict epilepsy surgery
outcomes. When trained on appropriate datasets,
machine-learning algorithms being developed at
MUSC are able to make precision medicine that much
more precise.

There other kinds of breakthroughs in devices,
procedures and even business models.
MUSC physician scientists have developed a novel
lung cancer treatment using two drugs that have never
been combined in humans before.
The MUSC Zucker Institute for Applied Neurosciences
has brought together the worlds of engineering
and medicine to speed the translation of innovative
technologies into our clinics.
As part of an expanding network, MUSC acquired
four hospitals – something it has never done before –
to provide quality care to communities across South
Carolina.
Please read on to learn about other things happening
today at MUSC that almost seem like science fiction –
but are quite real.
These breakthroughs in surgery and clinical care are
taking place at the intersection of technology and
medicine. That’s how we are changing what’s possible.

Using artificial intelligence and bioinformatics, MUSC
scientists have created an Instagram-like snapshot
of immune system proteins that can predict cancer
patients’ responses to immunotherapy.
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MUSC Health’s clinical leadership is committed to care models that improve the patient
experience and achieve optimal patient outcomes. These care models are organized into 15
Integrated Centers of Clinical Excellence (ICCE) with a physician ICCE Chief overseeing
the achievement of these goals.

J O N AT H A N E DWA R DS ,
M . D., M B A

Chief – Neurosciences Integrated
Center of Clinical Excellence

14

J E S S E G OO DW I N , PH . D.

Chief Innovation Officer
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EU G E N E S . H O N G , M . D.

Chief Physician Executive,
MUSC Physician and MUSC Health

19

DAV I D M A H V I , M . D.

L E E R . L E D DY, M . D., M SC R

Chief – Musculoskeletal Integrated
Center of Clinical Excellence

Chief – Oncology Integrated
Center of Clinical Excellence

33
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THOMA S E. KEANE, MBBCH,
FRC S I , FAC S

Chief – Specialty Surgery Integrated
Center of Clinical Excellence
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The Zucker Institute for Applied Neurosciences brings together the worlds
of engineering and medicine
Founded in 2012, the Zucker Institute for Applied
Neurosciences (ZIAN), a technology accelerator embedded
in MUSC, is a bold experiment in bringing the worlds of
medicine and engineering together to speed the translation of
technological innovation in the neurosciences into the clinic.
ZIAN taps into the creativity of clinicians and provides them
access to the expertise in engineering, intellectual property
and business development needed to develop their ideas into
viable products. The vision of ZIAN’s founder, Sunil J. Patel,
M.D., chair of the Department of Neurosurgery at MUSC, is
for this to be a self-sustaining model of innovation, in which
the licensing of inventions provides the funds needed for the
development of new technologies. On a trajectory to achieve
sustainability, ZIAN offers a model of successful translational
research that could be adopted by other specialties.

T H E G E N E S I S O F ZI A N

When Jerry Zucker, a prominent Charleston businessman, received
a diagnosis of glioblastoma in 2006, he and his family were
surprised at how few treatment options were available. This led to a
series of conversations with Patel about why the pace of innovation
in medicine was so slow and how it could be accelerated. Patel
explained that obstacles to innovation existed in both academia
and industry. Physicians, who are involved with patient care every
day, often have ideas for new technology, but most abandon these
ideas because they do not have the time or support to carry them
forward. In contrast, industry has the engineering and product
design know-how as well as the business expertise needed to bring
a technology into the clinic, but that technology is often designed
with little input from frontline clinicians.
“Jerry Zucker and I wanted to bring these two worlds together
and change the culture,” said Patel. After Zucker’s death in 2008,
Zucker’s wife, Anita, donated the money to make that happen,
and ZIAN was born.
Patel had witnessed firsthand bridging the divide between these
two worlds could to spur innovation while working as a fellow under
the famed neurosurgeon and inventor Kenichiro Sugita, M.D.
“In his OR, he always had a couple of engineers working,” said
Patel. That memory stuck with Patel.
One of his first tasks in establishing ZIAN was finding an
engineer with a passion for medical innovation and deep
industry experience. Enter Mark Semler, who serves as ZIAN’s
chief executive officer. Rounding out the ZIAN team are Jesse
Goodwin, Ph.D., vice president for development, and biomedical
engineer Chris Hapstack.

ZIAN Founder Dr. Sunil Patel (left)
and ZIAN CEO Mark Semler (right)

Perhaps most important of all, the ideas have been thoroughly
dreamed possible,” said Patel. “We just finished interviewing about
vetted as inventors pitch to their fellow clinicians, to ZIAN and finally
30 potential residents — they all knew about ZIAN and were creative
to a shark tank of local investors. “When you go in front of a shark
people, some of whom already had patents themselves.”
A
MODEL
OF
CLINIC
AL
INNOVATION
THAT
WORKS
tank, you are going to show up with a better analysis, business model
and pitch,” said Semler.
The road forward
The ZIAN offices are embedded in the neurosurgery department, so clinicians can easily stop by between cases to brainstorm
Once it attains sustainability, ZIAN is a model that could be rolled
ideas for devices. Each of the ZIAN offices has an entire wall painted to serve as a large white board. Many of ZIAN’s products
Culture
change
out to other clinical departments at MUSC. “In my mind, every
have begun
as a sketch on Semler’s wall.
ZIAN has helped create a new culture of innovation in the neurosuracademic department — surgical or nonsurgical — needs to have an
ZIAN
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to
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tothis,
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with
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gery department. “Medical science is supposed to be done to bring
entity
where an
engineer
can give feedback on how to make
solutions to patients, but often it remains science,” said Patel. “With
the innovation impactful,” said Patel. In addition to assisting clinicians
“Engineers speak a language I don’t understand and vice versa,” said Jessica Barley, Ph.D., CNIM, one of the ZIAN inventors.
ZIAN,
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ZIAN occurs,
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“I had we
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the waydevices
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ideas it decides to take forward.
“We are beginning to see applicants that I would never have
clinically relevant technology.

To be chosen, inventions must address an unmet clinical need, be buildable at a competitive cost, have a clear path to
intellectual property and have a wide market. “We don’t want to just create a ‘me too’ device,” said Goodwin. “We want to push
the limits of what’s possible.” Thus far, of the more than 150 ideas that have been pitched, ZIAN has pursued only seven. This
selectivity has paid off; one of the technologies has been FDA approved, two more are licensed and a fourth is being licensed.

ZIAN’s Seven Current Technologies

**See ianeuro.org for more details

ZI A N ’ S S E V E N C U R R E N T T EC H N O LOG I E S
Name

Clinician-Inventor

Licensing
Status

Description

Blink Reflexometer™

Nancey Trevanian Tsai, M.D.

Licensed

A portable device for measuring the blink response

HEALx™

Bruce M. Frankel, M.D.

Being
licensed

An expandable corpectomy device

NaviCap™

Raymond Turner, M.D., Alejandro
Spiotta, M.D., Aquilla Turk, M.D.,
Imran Chaudry, M.D.

SIMelectrode™

Jessica Barley, Ph.D., and
Jonathan Edwards, M.D.

Licensed

An improved needle electrode for intraoperative
neurophysiological monitoring

Sinu-Lok®

Bruce M. Frankel, M.D.

FDAapproved

A novel replacement for a standard rod implant used
in lumbar spine surgery

TranZform™

Stephen P. Kalhorn, M.D.

A novel interbody device that expands both vertically
and horizontally

VayuClear™

Stephen P. Kalhorn, M.D.

A surgical suction wand declogging device

A “screw-less” cranial anchoring port system
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Nonsurgical options for patients
with pulmonary valve conditions
Patients with congenital heart disease often
undergo several surgeries over the course of
their lives to implant and/or replace a conduit or
heart valve. Yet transcatheter pulmonary valve
replacement (TPVR) is minimally invasive, safe
and has been shown to be a viable, longer-lasting
alternative to open surgery—and possibly even
multiple procedures.

Pediatric & adult congenital interventional cardiologist Dr. John Rhodes.

After TPVR, most patients are able to resume their normal daily
activities within the week. This is quite a difference from the
four to six weeks of aftercare and activity restrictions generally
required to recover from open heart surgery. This minimally
invasive procedure can be performed on both adult and
pediatric patients, and contraindications are rare.
Since December 2017, John F. Rhodes, M.D., a pediatric
and adult congenital interventional cardiologist, has been
performing TPVR—along with other interventional cardiology
measures—to revise right ventricular outflow tracts. Rhodes has
recently returned to MUSC as the operations director for the
MUSC Children’s Health Congenital Heart Center and as an
interventional specialist for children and adults with congenital
heart disease.
Follow-up data for patients who have had TPVR compare
favorably with those patients who have undergone surgical
valve replacement. Rhodes believes this beneficial outcome is
due to a reduction in the body’s inflammatory response with

transcatheter procedures versus open surgery.
He also feels encouraged that the data suggest TPVR will
further improve outcomes. “Surgical valve replacement [in
patients who have had prior valve replacement surgeries] has
been shown to last about seven to ten years at most,” says
Rhodes. “We’re hoping TPVR will be more like ten to twenty
years.” Rhodes would like to see TPVR used for patients who
have not had previous surgeries; he believes patient responses
will be even better for that subset.
“This is profound for the patient,” adds Rhodes. “When you do
an operation and fix the pulmonary valve, it usually doesn’t last
a lifetime. Many patients have about two or three operations
before they even turn 18. But what if we could prevent major
surgeries, and the patient could improve both physical and
psychological recovery? This is revolutionizing medicine. It’s
amazing technology, and I can’t wait to see where we go next.”

C H I E F I N N OVATI O N O FFI C E R

JESSE GOODWIN, PH.D.
Goodwin says research is a driving force behind advances in health
care. “So many things we take for granted in health care came out
of research at academic medical centers,” she says. “Yet, it would
be very short-sighted to say that innovation can only come from
research.”
Innovation is also the province of care team members whose
ideas can impact patient experience. And of those who educate
students. Innovation can and does happen in unexpected places.
She cites the service excellence teams that direct operations such
as parking and grounds.

Jesse Goodwin will tell you her job is to maximize the impact
of others’ creativity, to align the resources necessary to filter,
develop and implement their great ideas.

That’s good, because the journey for a big bench-to-bedside
breakthrough is a long, arduous, and expensive road and one
fraught with high probability of failure.

Her motivation may have been born of personal experience.

Goodwin isn’t sure if you can teach people how to be innovative.
What you can inculcate is how to filter. There should be lots of
ideas, but not all should be implemented. What are the financial
implications? Does it affect a lot of people or just a few?

She’s an engineer by training. “I designed a transcatheter aortic
valve replacement device for my senior thesis in college. That
was the same year that TAVR godfather Dr. Alain Cribier
founded his startup company. I had never heard of Dr. Cribier
and, at the time, patents were not on my radar at all. So I gave
a presentation, got my grade, and headed to graduate school,”
she laments good-naturedly. “My husband is still a bit bitter that
we don’t receive any royalties from Edwards Lifesciences!”

While this process might seem a damper on innovation, she has
found the opposite. The first step is to respond; nothing is worse
than asking for ideas and then never getting back to the ideator. If
the answer is “no,” which it often is, then a thoughtful response as
to why not is required. Those who “get” the value of filtering now
make their proposals more robust, including the ultimate impact on
an important pain point, the patentability landscape and business
analysis.

A lesson learned – and now shared with physicians and
scientists, whose discoveries and inventions should, might and
can see their way to commercialization.

A culture of innovation shows output and impact.
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Rather than shrinking from this intimidating
assignment, he is energized. “Unlike a focus on
singular patient, my focus is moving the whole
operation forward,” Edwards explains. He says the
interesting thing about doing both roles is that you
get a global view, which is fun.
The role of the chair is to direct the MUSC tripartite
mission of research, education and clinical care. The
role of the neurosciences ICCE chief is to manage
another tripartite mission – the clinical operations
of neurology, neurosurgery and otolaryngology.
“In both of them, you have to think about multiple
components,” he says. “But the components are
different.”

C H I E F – N EU ROSC I E N C E S I N T EG R AT E D
C E N T E R O F C L I N I C A L E XC E L L E N C E

JONATHAN EDWARDS,
M.D., MBA
While turnover in health systems is not unusual, it is unusual for both
the neurology department chair and the neurosciences ICCE chief to
leave at the same time. As a testament to his experience and leadership
skills, Dr. Jonathan Edwards was named Interim Chief – Neurosciences
ICCE and interim Chair of the Department of Neurology. He is a
nationally recognized epileptologist, whose clinical interests include
epilepsy treatment, clinical neurophysiology, neuro-stimulation,
epilepsy surgery, neurological education, and functional brain mapping.
Fortunately, his brain is wired to manage both the clinical and the
academic demands of those two disparate, yet related, jobs.

As chair he says “you have to also think about the
students, residents and fellows, and the training they
are getting.” There were more than 500 applications
from around the world for just seven resident spots
– for not only neurology and neurosurgery, but the
otolaryngology department that is one of the best
in the country. Not only has the quantity of the
applicants been impressive, but the quality of the
applicants has, as well.
Edwards reflects back on how his training did not
prepare him for this role. “This is something you
don’t think about in med school. You think about
learning your clinical skill sets and just what that one
patient needs.”
As ICCE chief, he thinks about the patient
experience for all patients and the engagement
and experience for all providers in the clinic and
OR. “We have a lot of outstanding physicians, but
we also have a lot of fantastic nurses. Our nurses
are engaged, and the Magnet program has further
increased the level of engagement and empowered
them,” he says. “So everyone is on board to make the
whole thing better.”

“

My goal is to build on the significant successes of
the outgoing leadership and the hard work of the
orthopaedic team and its achievement of a U.S .
News & World Report #37 ranking.

”

team and its achievement of a U.S. News & World Report #37
ranking,” he says.

C H I E F – M U SC U LOS K E L E TA L I N T EG R AT E D
C E N T E R O F C L I N I C A L E XC E L L E N C E

LEE R. LEDDY, M.D., MSCR
Dr. Leddy’s experience as an orthopaedic oncology surgeon has prepared
him well for his new role as Chief of the Musculoskeletal Integrated
Center of Clinical Excellence. Just as the MUSC Hollings Cancer
Center integrates multidisciplinary care through coordinating medical
oncology, surgical oncology, pathology, radiology, radiation oncology,
prevention, and post-surgery rehab, the Musculoskeletal ICCE integrates
orthopaedics, rheumatology, metabolic bone disease, plastic surgery,
sports medicine and other aspects of bone and muscle health.
Leddy is thoughtful about how to tackle his new responsibility. “Having
assumed the position mid-year, my goal is to build on the significant
successes of the outgoing leadership and the hard work of the orthopaedic

Looking forward, he sees opportunities to share the advances of
the MUSC Musculoskeletal Institute in downtown Charleston
by opening two new suburban imbedded Musculoskeletal
Institute programs at the West Ashley Campus in a former
J.C. Penney’s store at the Citadel Mall and in the Mount
Pleasant East Campus. “These will give patients access to a
full range of services that include, not only orthopaedics,” he
notes, “but also physical medicine and rehabilitation, physical
therapy, rheumatology and arthritis care, plastic surgery, hand
and upper extremity care, spine care and the convenience of a
neighborhood ambulatory surgery center.”
As a new leader, he wants to provide fresh perspective.
Personalities and historical experience shape his approach as
well as his goal of a focused growth strategy – expanding high
value, high quality orthopaedic services across South Carolina
and maintaining MUSC’s already established role as a safety
net orthopaedic hospital for serious and complicated cases
and revisions. Particular foci are hip and knee replacement and
expansion of the already far-reaching, very comprehensive sports
medicine program that covers several pro teams and community
outreach to other club, school and amateur athletes.
He feels his experience with a multi-disciplinary specialty
background will leverage his prior learnings into a collaborative
growth strategy, together with trainers, therapists, nurses,
rheumatology providers – all of those areas that define a more
elevated approach to the research, education and clinical care
one finds at an academic medical center.
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D E V E LO PI N G A
C L I N I C A L D EC I S I O N TOO L

A form of artificial
intelligence known
as deep learning
could help primary
care physicians
treat chronic liver
disease early.

MUSC Health primary care physician Andrew D. Schreiner,
M.D., was recently awarded a five-year $865,000 grant from the
National Institute of Diabetes and Digestive and Kidney Diseases
to develop a clinical decision tool to help primary care physicians
recognize and treat chronic liver disease in its early stages, when
interventions are most effective.

Chronic liver disease is now the twelfth leading cause of death
in the U.S. according to the Centers for Disease Control and
Prevention, and the rate of chronic liver disease is on the rise. For
example, non-alcoholic fatty liver disease, now affects 30 percent
of people in developed countries, making it the most common
cause of chronic liver disease in the Western world.

Primary care physicians often see abnormal liver function tests
for patients, but rarely intervene because little evidence currently
connects these results to the development of specific chronic liver
diseases.

Too often, patients learn they have chronic liver disease only after
it has become very advanced and treatment options are limited.
Earlier identification of disease could lead to earlier treatment and
better outcomes.

“Due to the lack of current evidence, we don’t act upon them in
a standardized or aggressive way in primary care,” said Schreiner.
“And sometimes those abnormal liver tests are early clinical signals
of underlying liver disease that may be problematic in the future.”

For instance, patients with hepatitis C could be treated with newly
available, effective medication that can rid them of the virus.
Patients with non-alcoholic fatty liver disease could be counseled
on diet and weight loss and advised to begin statins.

Schreiner will review the records of 11,000
primary care patients with abnormal liver
function tests and track which of those patients
went on to develop a chronic liver disease.
Although “normal” liver function tests may
be similar, abnormal ones vary widely, and
that variation could be useful in predicting
which chronic liver disease a person is likely to
develop, if any.
An experienced team of bioinformaticists
will look for correlations between given
“phenotypes” of results and specific chronic
liver diseases and will use those, along with
clinical variables and demographic information
available in the electronic health record, to
develop predictive analytics.
The team of bioinformaticists who have
successfully created predictive models for
kidney transplant will use deep learning to find
the correlations between test result phenotypes
and specific chronic liver diseases. They
will then design a decision support tool that
would reside on the electronic health record
and provide treatment recommendations to
physicians that are tailored to each patient’s
specific liver function test results.
If the team is successful in developing a
decision support tool during the grant funding
period, the next step will be to trial it in a large
primary care practice.
“We think by early identification and
potentially early treatment, we will have
the opportunity to reduce liver diseaserelated mortality and all-cause mortality,”
said Schreiner. “We will have the ability to
reduce liver transplantations. Primary care
physicians will be in a position to improve
a lot of really important health outcomes
related to liver disease.”

Predicting epilepsy surgery
outcomes with deep learning
Using deep learning, MUSC Health neurologists have
developed a new method that may one day help both
patients with medication-refractory epilepsy and their
physicians weigh the pros and cons of brain surgery.
Although brain surgery is often recommended to
patients who do not respond to medication, many
hesitate, in part due to the operative risks and in part due
to limited success.
To overcome this, Leonardo Bonilha, M.D., Ph.D., and
his team searched for a better way to predict which
patients are likely to be seizure free after surgery. The
team turned to deep learning due to the massive amount
of data analysis required.
“In this study, we incorporated advanced neuroimaging
and computational techniques to anticipate surgical
outcomes, with the goal of enhancing quality of life,”
explains Neurology Department Chief Resident
Ezequiel Gleichgerrcht, M.D.

P OS T-S U RG E RY O U TCOM E S
ACCU R ATE LY PR E D IC TE D
50%
50%

79-88%

USING CLINIC AL
VA R I A B L E S

USING DEEP
LEARNING

The whole-brain connectome, the key component of this study,
is a map of all physical connections in a person’s brain. The map
is created by in-depth analysis of diffusion magnetic resonance
imaging (dMRI), which patients receive as standard-of-care prior
to surgery. The neurologists used deep learning to examine the
connectome, allowing for patterns to be automatically learned.
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THE FOREGUT CENTER
The Foregut Center at the MUSC Health Digestive
Disease Center will be one of the few centers in
the region that will be dedicated to diagnosing and
treating complex foregut pathology. A comprehensive
team of world-class gastroenterologists and surgeons,
radiologists and pathologists who are uniquely qualified
to diagnose and treat complex foregut disease, will
focus on the management of gastroesophageal reflux
disease, hiatal hernia, achalasia, revision foregut
surgery, benign and malignant lesions of the foregut
and Barrett’s esophagus.
The goal of the center is to offer the best, yet least
invasive treatment. This may involve endoscopic,
laparoscopic, robotic or hybrid methods. This center
will provide the requisite platform to harness skill and
knowledge across specialties – rather than working in
isolation.
“The Foregut Center will serve as the tertiary referral
center for the region for complex foregut pathology,”
says ICCE Chief Brenda J. Hoffman, M.D. “It is the
only one like it in the state.”

“

My number one, two and three initial
plans for addressing these challenges
are to listen, listen and listen.

”

Hong says the major strength of any practice plan is the people
— not just the physicians, but also the administrators, the staff and
everybody who helps deliver patient care, train the next generation
of health care providers and advance scholarship. Some of the
challenges being faced by MUSC are similar to those faced by
other health care organizations — alignment and engagement.
Engagement is a challenge facing many academic medical centers
(AMCs). It is very important to address physician morale and
wellness at a systems level.

C H I E F PH YS I C I A N E X EC U TI V E , M U SC PH YS I C I A N S

EUGENE S. HONG, M.D.
Dr. Hong began as the new Chief Physician Executive for MUSC
Physicians and MUSC Health in March. In this position, he
oversees the practice plan and serves as a senior leader in the
health system. Hong is a leading authority on concussions, cardiac
issues in athletes, overuse injuries and sports-injury prevention
and has worked for decades as a team physician. He comes to
MUSC from Drexel University in Philadelphia, where he was
an endowed chair and professor in the Department of Family,
Community and Preventive Medicine. He also served as chief of
the division of primary care sports medicine, chair of the Drexel
University Physician Board and associate dean for primary care
and community health.

He says some of the things that attracted him to MUSC are the
things MUSC is already doing, such as its ICCE clinical service line
structure and forming an Accountable Care Organization. “That’s
very progressive for an AMC.”
Drexel created an ACO, forming a partnership between the
hospital and the academic physician group. Payment reform was
happening, and leadership tried to prepare for what they thought
was coming down the pike. Over the past five years, this ongoing
effort has brought $3.8 million into the academic practice plan. It’s
about building sustainable change, something that’s not easy to do
in big organizations. “This experience taught me the importance of
working collaboratively,” Hong says. “A lesson that will serve me in
my new position.”
A key component for growth in an AMC is what he calls “academic
entrepreneurship.” It’s really thinking like an entrepreneur in an
academic health system setting. It means identifying opportunities,
developing and initiating strategies and taking calculated risks. The
goal is to create value, and specifically overage, that can then be
invested back into the enterprise.
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PA R T N E R S I N T E N D TO L E A D G LO B A L
C H A N G E I N H E A LT H C A R E S YS T EM

Revolutionary partnership
teams MUSC with
Siemens Healthineers
MUSC and Siemens Healthineers announced a
transformational partnership that is unlike any other in
MUSC’s 194-year history, according to David Cole, M.D.,
FACS, president of MUSC. Their joint vision: create a
blueprint for the rest of the world of a transformed health
care system that provides safe, equitable, timely, effective,
efficient and patient-centered care.

Imagine a world where a patient’s profile is completely
digitized into a “digital twin,” and a computer can run
through thousands of other patients’ digital twins to find
the individual with the most similar profile and then tell
doctors what worked for that individual so they can use the
same treatment for the current patient.
Or a world where doctors can begin treatment on a stroke
patient, not within the current average of 90 minutes but in
a mere 20 minutes.
Creating a digital twin of a patient is a longer-term idea.
If one takes a “crawl, walk, run” approach, then that idea
is definitely at the run stage, according to Bernd Montag,
Ph.D., CEO of Siemens Healthineers.
But reducing the time it takes to begin treatment for stroke
patients is a project the new partners plan to
begin immediately.

In the U.S., the current door-to-treatment average for
stroke patients is 90 minutes, but faster treatment leads
to better outcomes and survival rates. MUSC is already
faster than the average, but decreasing the time to 18 to 26
minutes could reduce hospital admissions by 383 days and
save $2.2 million in follow-up care and $1.7 million in longterm disability for working-age adults, according to MUSC
researchers. It also would add 122 years to the lives of 363
South Carolinians.
The partners plan to accomplish this by re-engineering
the stroke center process to take patients directly to the
angiography room, so real-time imaging can provide an
accurate -- but faster -- diagnosis.
MUSC and Siemens Healthineers also plan to create a
digital twin of the new MUSC Shawn Jenkins Children’s
Hospital and Pearl Tourville Women’s Pavilion, which will
allow them to test processes and workflow changes in the
digital replica before trying them in the real world.

The MUSC Health hybrid operating room, an OR integrated with an
imaging room, will also be reengineered, says Patrick Cawley, M.D.,
CEO of MUSC Health and vice president of Health Affairs, University.
Cole said that MUSC and Siemens Healthineers have worked
together for two decades and in that time have found their values and
purpose align.
“We anticipate that our global work will be nothing short of
transformational, remolding and establishing health care processes,
systems and structures in ways that are life-altering and, we expect,
lifesaving. Our advances will be designed with scalability and
replication capability so we will start here, echo across the state, and
have an impact across the world,” Cole notes.
Montag says the two organizations need each other in order to achieve
their goal of transforming health care. A dialogue is necessary between
the experts in medicine and the experts in technology in order to make
real the possibilities of the digital revolution.

“ It is a fascinating dialogue necessary

between experts in medicine and experts in
technology. Only when two partners team
up can true innovation happen.

”

-- Bernd Montag
For a long time, Siemens focused on technical improvements
— making an MRI faster or a CT scan more accurate. And
while these are important topics that Siemens Healthineers
will continue to work on, they don’t address the bigger
problems, Montag says.
“It is not only about improving the machines. It is about
changing the entire system and having as an endpoint: not
only a better product, but better medicine,” he emphasizes.
“Ultimately, our goal is to enable health care providers to
get better outcomes at lower cost. We will achieve that by
empowering MUSC clinicians on this journey through four
specific areas of focus — expanding precision medicine,
transforming care delivery, improving the patient experience,
and digitalizing health care,” explains Dave Pacitti, president
of North America for Siemens Healthineers.

Dr. Cole and MUSC Provost Lisa Saladin say they’re
excited about the opportunities the partnership will provide,
exposing students to cutting-edge technology and allowing
doctoral students to conduct research to show whether the
clinical changes that MUSC makes have an effect on patient
outcomes. In addition, Cole said, the students themselves
are a source of transformational ideas.
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M AC H I N E L E A R N I N G I N M E D I C I N E

MUSC is developing machine learning
algorithms that harness big data to
transform patient care.
The avalanche of medical data now available to clinicians and
researchers represents an unprecedented opportunity to transform
health care and realize precision medicine. High-throughput
screening of patient samples yields multi-omics data (e.g.,
genomics, proteomics, glycomics), the electronic health record
(EHR) provides information on clinical care and history, and
wearables provide real-time updates on a patient’s activity and
vital signs.
Machine and deep learning, subsets of artificial intelligence (AI)
cannot only handle these burgeoning datasets, they actually need
them if they are to continue to grow “smarter.” When trained on
appropriate datasets, deep learning algorithms have:
n Referred patients for more than 50 sight-threatening diseases
as well as a panel of ophthalmologists
n Distinguished malignant melanomas from benign moles with
better sensitivity than dermatologists (95 vs 88 percent) and

Analytics predict which patients are at highest risk of:
n Dying while in the hospital
n Being readmitted or
n Visiting an ER.
They can also identify — in real-time — patients who are, for
instance, likely to deteriorate or to develop sepsis.

U N LOCK I N G TH E P OW ER O F CLI N IC A L N OTE S
Predictive analytics must tap into the richest data in the electronic
health record – the clinicians’ notes. Natural language processing,
another subset of AI, enables computers to begin to understand
human language. This is not simple keyword searching. It involves
syntax and complex semantics. In other words, the algorithm can
recognize that a word’s meaning is changed by its context.

n Detected metastases in sentinel lymph nodes better than
pathologists.

PR ECI S IO N M EDICI N E B IO I N FO R M ATIC S

A N ELEC TRO N IC SA FE T Y N E T

Precision medicine informatics analyzes all of that information in
order to recommend optimal treatment that is personalized for
each patient. The patient’s response to a certain treatment can
be “predicted” based on how well groups of patients with similar
features have responded to that therapy in the past.

At MUSC, a data science team in MUSC’s Information
Solutions is using machine and deep learning to predict patient
risk and outcomes.

EN A B LI N G CITIZEN SCI EN CE
The ubiquity of smart phones and watches that can
continuously track heart rates, steps taken and other
health-relevant data could revolutionize clinical trials,
making citizen science feasible. Compared with
traditional trials that rely on study coordinators at
medical centers to enroll patients from the surrounding
region, citizen science trials aim to virtually enroll large
numbers of participants from across the country.

A good example of the predictive analytics platform is one that was used at
Ralph H. Johnson VA Medical Center to cluster patients with diabetes undergoing
knee or hip surgery by A1C levels, and predict outcomes for each group. It was
designed as infrastructure-as-code that enables the computer infrastructure
required to run a predictive analytics algorithm to be cloned in the cloud or on as
many computers as are necessary at a new institution. Thus, the same platform
could reused and expanded, for instance, to examine how chronic stress affects
prostate cancer outcomes.

PR EDIC TI N G PATI ENT PR EFER EN CE
A team in the MUSC Department of Health Sciences is working to create a
collaborative filtering recommender system for patient treatment preference,
much like those that Netflix or Amazon uses to recommend you new products
based on the past purchasing history of people like you.
There are three stages to developing such a system:
1.

eliciting patient preferences via surveys

2. clustering patients into preference phenotypes based upon their
responses, and
3. using satisfaction and quality-of-life data from patients in the same
preference phenotype who have already undergone treatment to
recommend therapies that would be most aligned with their preferences.

MUSC has created a software platform that is being
used to facilitate citizen science. The platform weds
Apple’s ResearchKit and HealthKit to REDCap, a
widely available, HIPAA-compliant data collection and
management tool for researchers, via an API, basically
creating a secure repository for data collected from
health care apps. More than 40 apps for specific health
care use cases using his platform technology have been
created at a fraction of the cost one such app typically
costs to develop.

FU T U R E S TATE
Artificial intelligence, including machine and deep
learning and natural language processing, is poised to
begin transforming medicine. MUSC and Clemson
University have begun jointly offering a joint Ph.D.
degree in Biomedical Data Science and Informatics
that provides training in mathematical and statistical
modeling, “hacking” skills that enable them to
implement algorithms, and an understanding of the
data sciences needs of medicine.
This will help ensure that South Carolina has the
workforce it needs to remain competitive in the health
care of tomorrow and to make available to its citizens
the many medical breakthroughs that machine and
deep learning are predicted to bring.
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That’s because, unlike the other ICCEs, Specialty
Surgery is 80 percent outpatient. Keane has to
manage a different set of problems. “It’s a balancing
act. We have to make sure the clinics are full . . . but
not too full, so people get what they expected,” he
says. “The quality of the interaction is very important.
Patients don’t want to think they were just a number,
shoved into a room and then kicked out.”

C H I E F – S PEC I A LT Y S U RG E RY I N T EG R AT E D
C E N T E R O F C L I N I C A L E XC E L L E N C E

THOMAS E. KEANE,
MBBCH, FRCSI, FACS
The Specialty Surgery Integrated Center of Clinical Excellence
includes a curious mix of specialty areas:
n

Dermatology

n

Ophthalmology

n

Spine Center

n

Oral Surgery

n

Plastic Surgery

n

ENT Facial Plastics

n

Urology

n

Maxillofacial Prosthodontics

Managing such a large group of disparate specialists can be
a challenge. While it might seem chaotic, the diversity and
crosspollination is helpful. “The ICCE organization is there to help,
not hinder,” explains Keane. In the case of Specialty Surgery, in
addition to quality of care, efficiency is a goal unto itself.

Not only is this ICCE complex, the specialties are also
growing at a fast clip. “When I started here 16 years
ago, there were three surgeons in Urology,” he notes.
“Today, there are 12 surgeons, three residents a year
and two fellows. Dermatology is very successful with
specialized care in all skin conditions and has great
potential for expansion. The ophthalmology group
is about to open a shop and there are new lasers
for corneal surgery.” There are other examples of
progress, as well.
Keane attributes this growth and change to the new
blood that’s come in.
MUSC recently acquired four hospitals in northern
South Carolina. They have their own qualified
surgical staffs, so Keane does not expect to have a
major role there. There is, however, an opportunity
to do surgical consults – particularly given MUSC’s
robust telehealth network. “They can send down all
the imaging, the pathology and the notes that can be
discussed in our interdisciplinary tumor board – which
is superb – and a recommendation made. That’s the
advantage of being affiliated with MUSC for them. If
it’s something that can be done up there, presumably
it will be. If not, instead of sending the patient to
Carolinas or Emory, it will come to us.” That growth
opportunity is a boon to MUSC.

PI N E A L C YS T S : WO R T H A S ECO N D LOO K

Neurosurgeon identifies a novel constellation of symptoms
that resolve upon excision of pineal cysts or cytomas
The pineal gland, a fingertip-sized structure located deep in the center of the brain, is found in
almost all vertebrates, and yet its function, if any, remains a mystery. Philosophers and mystics
have sometimes magnified its importance, while medical science had long since dismissed it
as a vestigial gland of little significance, the neurological equivalent of the appendix.
This has left little clinical recourse to patients with pineal cysts who are experiencing
symptoms such as headaches, double vision or nausea for which there is no other
neurological explanation. Some patients are referred for psychiatric evaluation
with the suspicion that the symptoms are psychosomatic. Others are left to
seek relief for their symptoms one by one by seeing a variety of specialists.
Things began to change five years ago when a patient’s story and a
resident’s question led Sunil J. Patel, M.D., chair of the Department of
Neurosurgery, to re-examine his assumptions about the pineal gland.
A patient presented with imaging evidence of a pineal cyst and a set of
neurological symptoms that caused her to leave a very successful career
and become virtually house-bound, unable to care for her children.
Her symptoms were not consistent with a pineal tumor, and no other
neurologic or metabolic cause for them could be found.
That’s when a resident asked if the pineal cyst could be causing the
patient’s problems. And for the first time, Patel opted to excise the cyst.
The results shocked him. When the patient came in for a follow-up
visit several weeks later, her symptoms had vanished. What’s more, the
pathology report revealed that the excised mass was not a cyst at all but
rather a benign tumor known as a pineocytoma.
Patel has since identified a constellation of symptoms — headaches,
insomnia, episodic cognitive deficits and, rarely, numbness in limbs and
problems with balance — that are associated with pineocytomas. He is
one of only a handful of surgeons in the world who resects pineal cysts
and has now performed more than 40 of these surgeries. In most cases,
the pineal cyst has turned out to be, as expected, a pineocytoma. Ninety
percent of these patients have achieved complete symptom resolution,
and all achieve at least partial resolution.
It’s worth taking a second look.
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Dr. Carsten Krieg,
who recently joined the
faculty of the Medical
University of South Carolina’s
departments of immunology
and dermatology, sees
technology as ushering in a
new era in cancer research.

C A N C E R I N S TAG R A M

A snapshot of immune system proteins predicts patients’
response to immunotherapy.
Checkpoint therapy blocking PD-1, a cellular surface marker
that dampens the immune response, has revolutionized
cancer care, enhancing overall survival in 33 to 40 percent
of melanoma patients. However, it does not work in most
patients and can have adverse effects and considerable
costs to the health care system. Thus, it is crucial to identify
patients likely to benefit from blocking PD-1 before
administering therapy. MUSC Hollings Cancer Center
researcher Carsten Krieg, Ph.D., an assistant professor in the
MUSC Department of Microbiology and Immunology and
the Department of Dermatology, and colleagues are using a
novel technology to address that issue.

The goal was to see if a blood test for biomarkers could indentify
those who are likelier to benefit, while allowing “non-responders” to
begin other treatments without losing time, says Krieg. “It’s a decision
instrument for physicians and for the health care system.”
The technology, a single-cell mass cytometry – aptly named Helios
because the machine can heat plasma up to 6,000 degrees Celsius,
levels comparable to temperatures found on the sun – allows Krieg to
generate an ‘Instagram’ of a patient’s immune system to identify the
molecular details of the immune cells. “This is possible because there’s
artificial intelligence, machine learning combined with algorithms that
can make a very complex system easy to visualize,” he says.

Generating immune profiles enables clinicians to sort
patients towards immuno-therapeutic regimens to
which they are most likely to respond, thus supporting
precision medicine.

Image provided by Dr. Carsten Krieg

“MUSC has already invested in this technology by obtaining a secondgeneration instrument,” notes Zihai Li, M.D., Ph.D., chair of the Department
of Microbiology and Immunology and co-leader of the Cancer Immunology
Program at Hollings. “Dr. Krieg’s arrival will catalyze the rapid development
and application of this technology to benefit the patients in the state of South
Carolina.”
To date, researchers have tried to use patient-derived killer T-cells to identify
biomarkers; however, this approach is limited by the small sample sizes that can
be attained. Krieg and others in the field are starting to widen their approach
by collecting peripheral blood mononuclear cells from a
simple blood draw, so-called liquid biopsies.
The cells are stained with metal-conjugated antibodies that target surface
and intracellular proteins. This allows for sensitive detection of more than 30
proteins on a single cell over millions of blood cells.
The stained cells are placed in Helios and are ionized. Because the metals
placed on each antibody weigh differently, the resulting ions can be separated
into different pools. Using artificial intelligence-guided bioinformatics and
expert-guided analysis, researchers can create “immune instagrams,” or
simplified visualizations of the blood immune response in a tumor patient.
Using this technology, Krieg and his colleagues confirmed that, as intended,
T-cells respond to anti-PD-1 immunotherapy. They showed that the frequency
of classical monocytes, a type of immune cell, in the peripheral blood
correlated with a patient’s response rate: the more monocytes in the blood, the
better the response to anti-PD-1 therapy.

Not only will this technology allow clinicians to identify
the subset of advanced melanoma patients who will
respond positively to anti-PD-1 therapy, it may also
identify alternative targets for patients who would
not respond. Additionally, since this approach uses a
simple blood test, samples could be taken throughout
the treatment regimen. This would allow clinicians to
monitor any changes to patients’ profiles that might
require changes to their treatment.
Krieg sees the technology is ushering in a new era
in cancer research. Looking back only a couple of
decades, chemotherapy was the main course of
treatment, he said. Then science advanced to sequence
genomes and find mutations in the DNA for which
specific inhibitors were developed.

“

Here at MUSC, we hope to use the
technology to help clinicians monitor
success in their clinical trials or tell them to
switch the immunotherapy,” says Krieg.
He wants to continue his work in melanoma
as well as look at using this technique for
other cancers, including head and neck,
gastrointestinal and lung cancer.

”

“After DNA and the transcriptome, the exciting thing
about this technology is the next step in evolution:
we’re now looking at the proteome.”
(The proteome is the complete set of proteins
being expressed by a genome or cell at a certain
time under certain conditions.)
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A S ECO N D O PI N I O N

As scary as a cancer diagnosis
can be, pausing to get more
information can yield benefits.
In a recent study on the value of a second opinion for breast
cancer patients, researchers concluded that a review by a
tumor board at an NCI-Designated Cancer Center changed
the diagnosis for 43 percent of the patients.

In a recent study on the value of a second opinion for breast
cancer patients, researchers at the MUSC Hollings Cancer Center
concluded that a review by a tumor board at an NCI-Designated
Cancer Center could yield major benefits.

board. Researchers concluded that a review by a multidisciplinary
tumor board at an NCI-Designated Cancer Center changed the
diagnosis for 43% of the patients who presented for a second
opinion for breast cancer.

All the stories are different. The ages of the patients. The stages of
the cancer. The prognosis. The diagnosis.

The review included 70 patients seeking second opinions. A total
of 30 additional biopsies were performed for 25 patients, with new
cancers identified in 16 patients. Overall, 16 or 22.8% of the 70 of
patients had additional cancers diagnosed.

What remains the same throughout each case, though, is the
intensity of the discussion and the wide breadth of comments
based on the specialty of the medical professionals who are
weighing in. There are radiation oncologists, surgical oncologists,
medical oncologists, nurse navigators, radiologists, geneticists and
pathologists.
Some of the questions on the table: Does this patient have the
right diagnosis? What’s the best treatment? What are other lifestyle
considerations? Do they need cryopreservation? What are their
wishes in how they get treated?
Published in the Annals of Surgical Oncology, the study looked at
the value of a second opinion for breast cancer patients referred to
a National Cancer Institute-Designated cancer center with a tumor

“Those findings would drastically change care,” surgical oncologist
Nancy DeMore, M.D. said. “We found the pathology review
changed in 20% of people. And 16% of people who met guidelines
for genetic testing by the National Comprehensive Cancer
Network (NCCN) guidelines for genetic testing had not been
referred for testing.”
Many people may not know the level of specialty care when they
seek care, and patients can be in a state of shock when they get a
cancer diagnosis. “It’s important to pause and regroup and make
sure you have the right plan.”

C H I E F - O N CO LOGY I N T EG R AT E D C E N T E R
O F C L I N I C A L E XC E L L E N C E

DAVID MAHVI, M.D.
After finishing med school at MUSC and a surgical residency
at Duke, David Mahvi became interested in multidisciplinary
cancer care, set up multidisciplinary breast, liver and
pancreatic cancer clinics in the Midwest – and focused on
the health delivery model.
He became the chair of the American Board of Surgery and
later the chief medical officer and president of the medical
group at Northwestern Healthcare, allowing him to get
involved with health policy.
But Mahvi always felt a kinship to Charleston and MUSC.
Dr. Mahvi grew up in Charleston. His father was a
microbiologist, a Muslim who immigrated from Iran in the
mid-sixties. “I got my training here. And it was the place that
gave my father a job when no one else was willing to hire
someone like him.”
When MUSC needed a leader for an integrated oncology
program, he leaped at the chance and to help enhance the
quality delivery of cancer care across South Carolina.
He has seen just that. MUSC’s Hollings Cancer Center is
now ranked #24 in the nation by U.S. News & World Report
and the program is one of fewer than 70 NCI-designated
cancer centers.
His goal is to build on the success. “We’ll use this platform
and push it outside of Charleston. We are already partnered
with a number of institutions for research and clinical trials.
We have a great disparities research group that focuses
on cancer,” he says. “We are also seeing better and better
trainees who want to come where we blend this great
research program and great clinical care.”

The real challenge going forward says Mahvi is cost.
“If a patient gets a malignancy, it could bankrupt them. They
could lose their job and it becomes a generational issue that
affects the children and their future.”
Most cancers are cured surgically. We detect more early, do the
procedure outpatient and the patient returns to a normal life
quickly.
Immunotherapy is more applicable for patients for whom the
treatment itself is toxic or when the cancer returns. “With radiation
and chemotherapy, you get a lot of collateral damage to be sure
you got all the cancer cells. With personalized, targeted treatment,
you get around that,” he notes. “MUSC is on the cutting edge of
these new immunotherapies like CAR-T, which is another example
of the collaboration between researcher and clinician – and a
game changer.”
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N OT M I S S I N G A B E AT

A hybrid approach to coronary revascularization
The most feared myocardial infarction, known colloquially as the “widow maker,”
occurs when the left anterior descending artery (LAD), which runs down the front of
the heart and supplies the front and main wall, is critically blocked by plaque buildup.
Coronary artery bypass grafting (CABG) has long been the gold standard for treating
blockage of the LAD due to coronary artery disease (CAD), especially in patients with
multivessel disease1 or diabetes.2
However, traditional CABG requires that the chest be fully open to reach the
heart, and then that the heart be stopped during the operation, necessitating use of
cardiopulmonary bypass. When percutaneous coronary intervention (PCI) with drugeluting stents began to show similar short-term outcomes as open CABG but with
shorter recovery times, many patients opted for the less invasive approach because
it could be performed without cardiopulmonary bypass and without opening the
chest. This approach can also be used in patients who are not good candidates for
open CABG. Results are not as durable as with LIMA to LAD CABG, however, and
repeated revascularization is often necessary.2 In contrast, PCI has achieved better
long-term results than CABG for non-LAD blockages.3
Hybrid coronary revascularization (HCR) maximizes the strengths of both approaches
while minimizing their drawbacks. The LIMA to LAD bypass is performed with the
help of a surgical robotic system, and then PCI is used to open up any non-LAD
blockages. The patient benefits from the durability of the CABG procedure and the
superior outcomes of PCI for non-LAD blockages without having to experience the
prolonged recovery and surgical morbidity associated with traditional open CABG. A
follow-up study of the POLMIDES (NCT01035567) trial, which compared HCR to
traditional CABG in 200 patients, found similar rates of survival at five years for the
two approaches.3
“Hybrid coronary revascularization is using the best of both worlds to treat coronary
artery disease,” says Lucian Lozonschi, M.D., director of surgical heart failure and
cardiac transplantation at the MUSC Health Heart and Vascular Center.

Seated at a monitor displaying
endoscopic images of the surgical
field, Dr. Lucian Lozonschi performs
robotic CABG
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TA S I N G B R A I N T U M O R S

Treating glioblastomas
with electrical currents to
prolong survival
Of all brain tumors, glioblastoma has
one of the worst prognoses. After
surgery and chemotherapy, patients
survive on average around 15 months;
approximately 30 percent are still
alive at two years.

A patient being treated with tumor-treating field.
“Glioblastoma is still thought of as an incurable disease and,
for that reason, additions to the standard of care regimen are
necessary and beneficial,” says Scott M. Lindhorst, M.D., a
neuro-oncologist at MUSC Hollings Cancer Center.

MRI brain imaging. The longer the patient is able to wear the
cap throughout the day, the better the outcomes seen. Although
the therapy requires a lifestyle adjustment, it is well tolerated by
most motivated patients.

News that a novel noninvasive therapy— tumor-treating fields
(TTFields)—extended survival by five months in recurrent
glioblastoma generated considerable interest in 2011, and it soon
became part of the standard of care for that disease. Last year,
TTFields were approved by the FDA for use in patients with
newly diagnosed glioblastoma as well.

“The next step is now to determine whether we can expand the
use of this device to other tumor types, and that’s where the
research we’re doing is heading,” says neuro-oncologist David
M. Cachia, M.D. Cachia and Lindhorst are beginning clinical
trials in patients who have lung cancer that has metastasized
to the brain and are collaborating with investigators at other
institutions to monitor outcomes with TTFields in patients with
lower-grade gliomas. While TTFields do not currently cure brain
tumors, they do significantly prolong survival of patients with
these notoriously difficult-to-treat tumors.

TTFields are low-intensity, alternating electric fields that prevent
proliferation of cancer cells by disrupting mitosis. Patients wear a
battery-operated cap containing an array of ceramic discs, which
deliver the fields to targeted regions of the brain. The cap and its
placement are customized to the patient’s tumor, based on their
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N OV E L I M M U N OT H E R A PY FO R LU N G C A N C E R

TWO DRUGS NEVER
BEFORE COMBINED
SHOW PROMISE
John M. Wrangle, M.D., a medical oncologist at the MUSC
Hollings Cancer Center, says it’s a promising therapy that can
be delivered in an outpatient setting. “Seventy-five percent of
lung cancer patients unfortunately are diagnosed at an incurable
stage. So people don’t talk about curing patients with metastatic
lung cancer. We now get to flirt with that idea for certain
patients using immunotherapy,” says Wrangle. “And at the
very least we have a significant proportion of patients enjoying
prolonged survival, even if we can’t call them ‘cured.’”
Along with immunologist Mark P. Rubinstein, Ph.D., also of the
Hollings Cancer Center, Wrangle designed a clinical trial that
started in 2016.
Patients with metastatic non-small cell lung cancer will always
progress after chemotherapy, so most patients go on to be
treated with checkpoint immunotherapy. Checkpoint therapies
work by cutting the brake cables on the white bloods cells that
are inherently able to kill tumor cells.

“Tumor cells often produce suppressive factors that essentially
put the brakes on tumor-killing white blood cells,” explains
Rubinstein. “What’s unique about the therapy that we’re
testing is that, in addition to cutting the brake cables on white
blood cells, we’re providing fuel to them so that they can more
effectively kill cancer cells.”

“

If 10 years ago you were talking about
defining a five-year survival rate for
metastatic non-small cell lung cancer
patients, someone would laugh in your
face. It’s just a very different time now.
- John M. Wrangle, M.D

”

“
“

We can reassert control, at least in terms of stable disease,
in essentially everybody we’ve treated so far, Wrangle says.
In the past decade, immunotherapy has joined surgery,
radiation and chemotherapy as the fourth pillar of cancer
treatment. Immunotherapy fundamentally alters the
balance of power between your body and your cancer.

”

”

Wrangle and Rubinstein’s therapy is a combination of a checkpoint drug,
nivolumab, with a new and powerful immune stimulation drug, ALT-803 (Altor
Bioscience, Miramar, FL). “What’s unique about our trial is that it’s two completely
different types of drugs that have never been combined in humans before, and the
trial demonstrated that these drugs can be safely administered, and also, there’s
evidence that it may help patients in which checkpoint therapy is not good enough
alone,” says Rubinstein.

In contrast to other immunotherapies that require
admission to a hospital, this new therapeutic
combination can be administered in an outpatient
setting. “My patients feel like they have the flu, but
they go about their day, and it’s totally manageable.
That’s kind of the revolutionary part with regard to this
class of agent,” Wrangle says.

Of the 21 patients treated, nine previously either had stable disease or responded
to single-agent immunotherapy before becoming resistant to this treatment.
Of these nine patients, 100 percent either had stable disease or had a partial
response to the treatment used in this study.

Much remains to be done before the new combination
of drugs can be used outside of a clinical trial. “We
need to treat a few hundred patients in order to get a
better sense of how to refine the synergy of these two
classes of drugs. That’s just going to take time,” notes
Wrangle.

Wrangle credits Rubinstein’s work, instrumental in the development of a precursor
to ALT-803, in helping to make this advance. Research into ALT-803 started
years ago while Rubinstein was doing his postdoctoral training at the Scripps
Research Institute. It was there that he co-discovered the powerful immune system
stimulator used in this trial.
The stimulator, known as IL-15 complexes, is actually a combination of an immune
system growth factor and its soluble receptor. IL-15 is a growth factor for certain
kinds of white blood cells, including natural killer cells and T-cells. Natural killer
cells are the chief arm of the innate immune response.

Successful trials for the treatment of cancer are
incredibly rare. “There are very few people who get the
privilege of developing a new therapy for any human
disease, much less cancer. Mark and I are now in this
weird micro-club of folks who have developed the
promise of a new therapy for cancer. That’s such an
amazing privilege to be able to do that,” Wrangle says.

“They are an important part of the anti-cancer response that haven’t been really
talked about for a long time,” explains Wrangle.
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