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IFWE WON THE LOTTERY

What would you do if we won the lottery, and you got to pick how we spent the
money? If you got to call the shots, how would you have us take ours?

This is the question | asked about 70 people at our CIM retreat in September.

This was an audience well equipped to answer such a question — smart, creative
physicians, nurses and scientists from all levels of Johns Hopkins, ranging in
experience from hospital presidents to young house officers. We based the idea of
“taking our shot” on the Broadway musical, Hamilton. What will our shot be? We got
some great ideas (Page 20). Now we are working on making them happen.

Our mission begins and ends with people: helping our patients and neighbors, and
helping our doctors provide world-class care for them. One important part of that is
Precision Medicine. To anyone who has read Breakthrough or knows the CIM, this
is not a new term; it has been one of our goals since the beginning. This is an idea
that blends clinical excellence — diagnosing and treating the patient’s illness with
discernment — and science that hasn't been possible until recently (see Page 2).
Basically, if you have 12 people in a waiting room, all with the same illness, precisely
what are you dealing with? It's not just one illness, in which cookie-cutter treatment
works effectively for everyone. But it's also not 12 individual illnesses requiring 12
different treatments. Instead, most likely, there are subgroups of people who have the
same symptoms and perhaps the same things going on at the molecular level. This is
how we need to be treating these people — based on their particular type of disease.

Because we believe in approaching our patients, and our practice of medicine,
from many different angles, we are happy to share with you two stories involving
art. Thinking like an artist (Page 14) may help doctors approach their patients’
ilinesses in a different way, and art itself (Page 12) may give young doctors a new
way to connect with their patients, to think about what it might be like for them,
how their illness is affecting them.

Speaking of many different angles, that's the key to our multidisciplinary research
and treatment Cores. At the Amos Center for Food, Body & Mind, doctors and
scientists are conducting research trying to figure out exactly why the Paleo diet
helps; particularly, how it affects the microbiome in the gut (Page 6).

In other exciting news, our Miller-Coulson Academy is helping excellent clinicians
achieve academic promotion (Page 10). We check in with one of our residents,
Francoise Marvel, whose idea for an app to help heart attack patients recover
caughtthe attention of Apple (Page 18). And finally, as committed as we are to
thinking outside the box, sometimes we need to put the box away (Page 16), as one
of our IAB members, Bo Shao, discussed with Nobel Laureate Adam Riess.

| hope you have a wonderful Holiday season.
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It's the anti-cookie-cutter approach
to medicine. The right diagnosis
and the right treatment for the right
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ancestors ate make us feel better?

If so, then why, and how? What's

happening in the gut?

Monet had cataracts. His work
became blurry, and his colors got
weird. What must that have been
like for him?

An entrepreneur and a
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creativity.

10 Clinician with Distinction
14 Think Like An Artist

18 Virtual Cardiac Rehab
20 Taking Our Shot

WE BELIEVE

Medicine belongs to the
public. Our mission is to
create a different kind of
academic medicine, to tear
down ivory towers, share
knowledge and dedicate
ourselves toward one goal —
making life better for patients.

CO-FOUNDERS
David Hellmann, M.D. Director
Richard Paisner, J.D.

CHAIR OF INTERNATIONAL
ADVISORY BOARD
Stephanie Cooper Greenberg

COMMITTEE

Richard G. Bennett, M.D.
Scott Berkowitz, M.D.
Clifton 0. Bingham Ill, M.D.
Tina L. Cheng, M.D.

Colleen Christmas, M.D.
Lisa Cooper, M.D.

Michelle D’Alessandro, R.N., D.N.P.
Chris Durso, M.D.

Elliot Fishman, M.D.
Panagis Galiatsatos, M.D.
Kirsten Gercke, M.P.A.
Khalil G. Ghanem, M.D., Ph.D.
Rebecca Gottesman, M.D., Ph.D.
Jeremy Greene, M.D., Ph.D.
Dan Hale, Ph.D.

Nadia Hansel, M.D.

Hilary Hatch, Ph.D.
Jennifer Haythornthwaite, Ph.D.
Melissa Helicke, M.B.A.
Eric E. Howell, M.D.

Jacky Jennings, Ph.D.
Erica Johnson, M.D.

Jill Kearney, M.H.A.
Landon S. King, M.D.
Steven Kravet, M.D.

Bruce Leff, M.D.

Rafael H. Llinas, M.D.
Constantine Lyketsos, M.D.
Tyler Mains, M.D.
Francoise Marvel, M.D.
Pankaj Pasricha, M.D.
Cynthia S. Rand, Ph.D.
Charles Reuland, Sc.D.
Antony Rosen, M.D.

Carol Sylvester, R.N.
Michael T. Smith, Jr., Ph.D.
Ashlyn W. Sowell, M.Ed.
Jeremy D. Walston, M.D.
Janet Worthington
Scott M. Wright, M.D.
Jonathan M. Zenilman, M.D.
Roy C. Ziegelstein, M.D.

BREAKTHROUGH is published by
The Johns Hopkins Medical Institutions,
Baltimore, MD 21287-2101.

Director: David Hellmann, M.D.
Writer/Editor: Janet Farrar Worthington
Design: Skelton Design

If you'd like to learn more
about the Johns Hopkins
Center for Innovative
Medicine, please visit our
website: hopkinscim.org



PRECISION MEDICINE

What does this fancy science
have to do with people? Everything.

“We live in absolutely extraordinary times,”

says Antony Rosen, M.D., Vice Dean for Research
and Director of the Division of Rheumatology.
What makes our time particularly remarkable,
he adds, is our ability to analyze huge amounts
of data, to recognize patterns, and to absorb new
information very quickly. “That's a big change,
and a powerful force.”
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So is our connectivity — humans with humans,

and devices with devices. “This enormous web of
interconnected things is changing the way that we
generate, capture, aggregate, analyze, and deploy
data, and it's changing the way we’re making
decisions.” There has also been what Rosen calls a
revolution in measurement. “Even 10 years ago, to
measure and analyze tissue, blood, cells, DNA, RNA,
protein, lipids, or metabolites — that required large
amounts of material, and was very labor-intensive.”

When scientists look at something and study its
chemical makeup, the object of study is called an
“analyte.” And not too long ago, scientists could
only investigate one or a few analytes at once. No
more: Now they can measure almost any analyte
—and not just a paltry one or two, but tens of
thousands all at once — and sample sizes are tiny;
Rosen calls them “vanishingly small,” in fact.

Now hang on just a darn minute, you may be
thinking: This is the Center for Innovative Medicine,
where the patient is the top priority, and here we
are talking about the super powers of machines in a
way that might even sound creepy if you're the kind
of person who prefers to keep technology at arm'’s
distance. What does this fancy science have to do
with people?

Everything.

This is why Rosen is so excited. For starters:
“Instead of needing large amounts of human tissue
to make diagnoses, we can get away with tiny
amounts of tissue. Instead of needing to cut into
someone do a deep biopsy, we can sometimes
access the same materials in the blood.” This is
called a “liquid biopsy,” and for anyone who has
endured a painful biopsy or spinal tap, the idea

of getting information from blood or maybe even
urine sounds like a big improvement.

CONTINUED ON PAGE 4
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PRECISELY FOR YOU
CONTINUED FROM PAGE 3

So we're looking at a revolution in precision
diagnosis. Even better: we're also looking at a
new era of precision treatment. David Hellmann,
M.D., founder of the CIM, “likes to say that when
Johns Hopkins began, it unified the brain and the
heart of medicine,” says Rosen. “That remains
our calling, to bring science to the caring practice
of individuals with disease, for prevention, and
monitoring, and therapy, and cure. The tools of
the modern era are greatly affecting our ability to
accomplish those goals, and that’s what we are
calling Precision Medicine.”

Rosen, who has been part of the CIM since it
began, has been a leading advocate for precision
medicine; he pioneered it in Rheumatology, with
the goal of expanding it — and it's happening. With
the partnership of Scott Zeger, Ph.D., professor of
biostatics and medicine, and with funding from
Johns Hopkins University President Ron Daniels,
he has developed a new program called Hopkins
InHealth, with the goal of delivering “medicine
that’s precisely for you.” Also, with funding from
Hopkins Dean and CEO Paul Rothman, M.D., and
Johns Hopkins Hospital President Ron Peterson,
Johns Hopkins Medicine is establishing Precision
Medicine Centers of Excellence (PMCOEs)
throughout the institution. Rosen sent out a call for
proposals and was “blown away” by the number
of high-quality ones he received. So far, he has
identified eight new PMCOEs, with plans to fund
another 10 in the near future.
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It's the anti-cookie cutter approach, and for the

first time, thanks to new technology, it is possible
on a wide scale. Here’s an example: we know that
not all prostate cancers are the same - even if the
cancers are technically the same stage and grade.
At last count, there are, in fact, 27 different varieties
of prostate cancer, depending on which particular
genes are involved. This doesn’t matter so much

if the cancer is caught early and is curable with
surgery or radiation. But with metastatic cancer,
precision treatment matters a great deal. Some
prostate cancer involves the same faulty genes that
are involved in breast cancer; other varieties have
more in common genetically with colon cancer. It
makes sense, then, that to tell a patient, “Here’s
your chemo,” as doctors used to do, would be to
do that man with prostate cancer a huge disservice.
Some men will be helped by the chemotherapy, and
some won't. Now we know why: because they don't
all have precisely the same disease.

This scenario repeats itself throughout medicine.
“We know that even though you can aggregate
diseases together under one label, many diseases
are heterogeneous,” says Rosen. “If you have

a group of 100 people with the same disease,

they really should be divided into homogeneous
subgroups. It's important to identify these
subgroups and understand what the disease
mechanisms are that impact them in specific ways.”

Picture, if you will, a box of crayons. In your basic
Crayola 64 pack, you might have 10 crayons that
could be considered blue. But some of them, like
teal and turquoise, are also part of the green family,
and cadet blue actually looks pretty gray.

Understanding which shade of blue, or which
subtype of disease a patient has, will lead to
custom-tailored treatment. This idea, Rosen points
out, is not new at Hopkins. “The way that’s been
manifested here has been that wise, experienced
clinicians who take great care of their patients
know intuitively that not all of these patients with
certain diseases are alike. They start recognizing

subgroups of people who are homogenous based
on phenotype — how the disease presents — and
trajectory — what it looks like as time goes by.”

At multidisciplinary Centers of Excellence (Hopkins
has many of these), clinicians not only recognize
these subgroups of patients but study their blood
and tissue samples; the patients are also partners in
research. “In the context of great, patient-centered
medical care, these centers are excellent frameworks
for discovering subgroups and the mechanisms

that underlie their disease, with the hope of finding
targeted treatment,” says Rosen. “We already

have many centers, informally organized, but we
recognize the opportunity to formalize what we
really do well, and provide resources to enable these
centers to form a learning health system.”

If these new PMCOEs live up to their promise, they
may also offer proactive medicine. “Clearly, as
medicine evolves over the next decade, not only
are there going to be people who have a disease
now, but we will have a better understanding of
who's at risk to get it, who's already in the process
of getting the disease — and intervening, perhaps
before the disease causes damage. The way to do
that is to follow patients in partnership, in a learning
health system, to collect their data, to follow their
trajectories over time, find the tools that will help
us predict the course of their illness, and intervene
appropriately.” m
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AMOS CENTER

“We listen to our patients,” says Kimberly Harer, M.D.,
gastroenterology fellow, at the Amos Center for Food,
Body & Mind, a CIM initiative. That’s why, when patients
who have irritable bowel syndrome (characterized by
constipation, diarrhea, and nausea, it also can include
anxiety or depression) reported that they have been doing
better after changing to a Paleo diet, the Amos Center
doctors paid attention - and then Harer designed a study
to answer some important questions, including:
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Does the Paleo diet, basically, eating lean meats,
nuts, fresh fruits and vegetables — foods our Stone
Age, hunter-gatherer ancestors could have eaten -
make a difference?

If it does, then why? And how, exactly?

What happens to the microbiome - the countless
bacteria that live inside the gut — when you stop
eating dairy, processed sugars and carbs?

In the study, for two weeks 40 patients with IBS

will be randomly assigned to eat either a Paleo diet
or a standard, healthful diet. Harer and colleagues
including epidemiologist Noel Mueller, Ph.D.,

will be looking at many things in these study
participants, including “how the diet affects their

Gl symptoms, their quality of life, their vitality,”
says Harer. In people who have been experiencing
anxiety or depression, the investigators will look
for changes in these symptoms, as well. They will
study blood samples and patient responses to
questionnaires about their health, and then, looking
at the bacteria in stool specimens, the scientists will
analyze the gut “microbiome” before and after.

Let's just take a moment to reflect on the concept

— still fairly new in research — of a microbiome:

It's a small ecosystem made up of bacteria; this is
more complex than it sounds. Just as the earth has
its own ecosystems — tundra, tropical rainforests,
grasslands — your body has them, too. Except
instead of plants, these microbiomes are populated
by bacteria: dozens of them, picky little cliques that
only thrive in one particular spot. For example, the
bacteria on the inside of your elbow are different
from the bacteria on your face — and even on your
face, the bacteria on the bridge of your nose are
different from the bacteria between your nose

and mouth; and those bacteria are different from
bacteria on your chin.

But the gut takes it to another level; it is the
microbial mother lode. In numbers alone, it's
intimidating. “There are trillions of microbiota (tiny
habitats) in the gut,” says Mueller. And get this: All
of those bacteria in all those micro-habitats have
their own genes and their own genomes, which
scientists now know how to sequence. “There are
100 to one more microbial genes than in your own
human genome.”

This is why scientists at the Amos Center are
convinced that the microbiome has an important
influence on our health. It's not just numbers, it's
sheer mass: All those bacteria that live inside our
gut, if you somehow got them all together in one
lump, would weigh and take up about as much
space as your brain — three or four pounds. Trying
to get a handle on that would be overwhelming
without sophisticated computers and software,
sequencing technology, and bioinformatics tools
that allow scientists to recognize patterns and
identify gene signatures. What they’re doing,

in addition to taking care of patients, involves
metagenomics (studying the micro-environmental
genomics), proteomics (looking at all the proteins
these bacteria make), and metabolomics (studying
the set of metabolites, molecules involved in
metabolism). Whew!

CONTINUED ON PAGE 8
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PALEO SCIENCE
CONTINUED FROM PAGE 7

It’s not just numbers, it's sheer
mass: All those bacteria that live
inside our gut, if you somehow
got them all together in one
lump, would weigh and take up
about as much space as your
brain - three or four pounds.

Because the study of the gut’s microbiome is still so
new, nobody is sure what it's supposed to look like,
and how the gut flora relates to symptoms. “Maybe
we won't ever be able to define what is the normal
gut microbiome,” says Mueller. “Normal might be
different for everybody - just as there are deciduous
and coniferous forests. Both can be healthy and
have very different species living within them.”

Even in identical twins, Mueller continues, the
bacteria in the gut can be very different. It is not
unheard of for one twin to have a normal weight,
and one to be obese.

Already, at many hospitals gut doctors are waging
war with bacteria, successfully treating patients
who suffer debilitating diarrhea from recurrent Clos-
tridium difficile (C.diff) colitis with fecal microbiota
transplants. Basically, uninfected fecal material from
a relative with healthy gut bacteria is inserted into
the patient’s colon, the good bacteria overwhelm
the bad bacteria and the C.diff. is conquered.
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In mice, Mueller notes, scientists have found that if
they take the microbiota from the fecal sample of
an obese individual and inject it into a germ-free
mouse, that germ-free mouse will start to become
overweight, too. “The phenotype of obesity can

be replicated just through the sharing of bacteria,”
he says. There is a lot of evidence to suggest that
gut bacteria play a huge role in diseases of the
metabolism — which also suggests that if these
bacteria can be changed, there is great potential to
improve someone’s health.

But first the scientists need to figure out the key
players in this bacterial cast of trillions. Imagine
the difficulty, on a smaller scale, of putting a face
to every name in the New York City phone book,
and then maybe figuring out who among all those
people are community leaders — local officials,
pastors, baseball coaches, teachers — and how they
influence others. You might have a huge list of
names and some idea of significance, but mostly
glimmers in the darkness. Oh, and one more thing:

that whole population could turn over fairly quickly.

If you get sick and take antibiotics, samples of
your gut bacteria would bear little resemblance to
samples taken a few weeks earlier. So just when
you start to get a handle on the cast of characters,
your theater program might be out of date.

Finally, it's not even “just” a matter of identifying
which bacteria are present in the gut, but “how
they’re breaking down the food we ingest,” says
Harer. In this study, “we will look at the microbiome
at three different time points. First, the baseline,
before the diet changes; then, after the Paleo

or study diet.” And then one more time: after
participants go back to eating whatever they used
to eat for four weeks. Blood samples will be taken
after that four-week period, as well, and patients
will fill out questionnaires to report any change in
their symptoms.

“If there are differences in the blood and the

stool samples, it will be interesting to see if those
correlate with changes in their symptoms,” says
Harer. “And we are very interested to see whether
reverting back to their old diet causes the former
symptoms to come back, or whether there are last-
ing changes.” Certain families of bacteria thrive on
a diet full of macaroni and cheese, soda, and ham
sandwiches. Entirely different bacteria could show
up if that diet changes to lean meat, nuts, berries,
and veggies. Which raises another question: If
someone gets better with the Paleo diet, “what part
is the beneficial part? Is it the lower carbs? Is it the
increase in plants, or in protein content? Is it cutting
out gluten?” Or is it some new, beneficial bacteria
that have taken precedence in the gut?

Certain families of bacteria
thrive on a diet full of macaroni
and cheese, soda, and ham
sandwiches. Entirely different
bacteria could show up if that
diet changes to lean meat, nuts,
berries, and veggies.

It's important to remember that “the microbiome
is just part of the study,” Harer continues. “The
question is, does this diet improve symptoms

in IBS patients? Unfortunately, there is a huge
unmet need in these patients, because there are
few effective treatments. That's why at the Amos
Center, we do our best to provide excellent clinical
care, with gastroenterologists, allergists and
immunologists, psychiatrists, nutritionists, and a
whole team who approach the patient’s care from
many different angles. Then we also have the
opportunity to conduct research, to try and identify
potential therapies for these people who are really
suffering. They’re frustrated, at the end of their
rope sometimes when they come to see us. We use
everyone’s input to treat them holistically, and also
to try new things.”

One of these new things is a diet so simple that — as
the commercials put it — “a caveman could do it.” If
the Paleo diet does indeed help make people with
IBS feel better, understanding why it works at gut
level is something we’re only beginning to have the
scientific knowledge and tools to decipher.

The Amos Center is a CIM initiative, made possible
with the support of Mrs. Courtney Amos and Mr.
Paul S. Amos. ®
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MILLER-COULSON ACADEMY

Clinician with Distinction

Duvuru Geetha, M.D., just

got promoted from assistant
professor to associate professor,
and we're extra happy to tell

you about this because of the
main reason her hard work

was recognized by the Hopkins
promotion committee: It's not
because she had huge grants

or a big research lab.
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It's because she is a great doctor.

This is what we hoped for, way back in 2006 when
philanthropist Mrs. Anne Miller first asked CIM
founder David Hellmann, M.D., why there weren't
more great clinicians — a question that led to many
important ventures, including the Miller-Coulson
Academy for Clinical Excellence, which is changing
the way clinicians are recognized and rewarded at
academic medical institutions in the U.S. and Canada.

“I think, what would | do
if it were my own family?”

Geetha was inducted to the Academy in 2010,
after submitting a comprehensive clinical
portfolio - meticulously designed to measure the
performance and contributions of the academic
clinician (you can read more about it at http://
www.hopkinscim.org/initiatives/miller-coulson-
academy/history-of-the-academy) that included

feedback from colleagues in medicine and nursing,

by her patients, and by students, residents and
fellows whom she has taught and mentored.
Although it's impossible to truly measure
intangible factors like clinical acumen and caring —
and the ability to teach other doctors to care about
patient — the portfolio comes very close.

Over the last few years, Academy members have
been working with Hopkins to develop a new track
for promotion, called “Clinician With Distinction.” It
is tailor-made for super-clinicians like Geetha; with
her application, she included the hefty portfolio,
which clearly impressed the committee.

“They’re here to see me,

not just watch me looking
at the computer.”

“] did not know that this pathway even existed,”
says Geetha. But having already gone through the
rigorous application process for the Academy made
it much easier to show Hopkins what her career was
all about: “That portfolio proves that your focus is
on clinical patient care; that's your expertise — how
you take care of patients, how you can be their
advocate and at the same time have them take
control of their disease and partner with them.
There are components of the portfolio that measure
your academic accomplishments like publications
and presentations at national conferences. The
application process also includes feedback from
colleagues, trainees, and patients who recognize
you as an excellent clinician, who can see that you
think outside the box and are going above and
beyond to provide the best care for them, and that
you really are an expert.”

Some of the feedback came from patients who
have been in her care for 20 years. One said,

“I would have died five years ago,” if not for
Geetha's expert care. Another has moved to Texas,
but still comes back to Geetha for medical care.
Geetha, a nephrologist, specializes in vasculitis, an
autoimmune disease in which inflammation attacks
blood vessels, and the kidneys can be hit hard by
it. This means that she sees many of her patients,
and their families, several times a year, and it's the
aspect of her specialty that she enjoys the most.

“The longitudinal relationships are very
meaningful,” she says. “l view the patient as

if I'm taking care of a family member, and if |
have a difficult decision to make because there
are so many options, | think, ‘what would | do
if it were my own family?’” Geetha does her
best to be accessible to her patients, and often
gives her pager and cell numbers so they can
reach her if need be. “l want to be available to
them, and not just say, ‘see me in two or three
months for a 30-minute appointment.’”

When Geetha got to read all the comments on her
clinical work, although she was trying to do her

best to take care of her patients, and to teach young
doctors to be caring clinicians, “It actually felt quite
good. When people feel they’'ve been helped by

you, that you made a difference in their life, for the
trainees to say, ‘This is the kind of physician | want to
be,’ to be the go-to person for this type of a problem
—that's the biggest satisfaction you can get.”

A brand-new pathway
for promotion is tailor-made
for super-clinicians.

Geetha also hopes to teach the next generation of
physicians — most of whom have learned medicine
in an age of electronic medical records and less
time for personal interaction with the patient than
ever before - to take a little extra time just to talk
and connect to patients. “That personal touch is
going away in many places,” she says. Before she
walks into the room to see a patient, she reviews
all the notes and charts ahead of time. Then, for the
first few minutes of the visit, “l just sit face to face,
making eye contact, and talking about what's been
going on. They're here to see me, not just watch me
looking at the computer.” m
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MILLER-COULSON ACADEMY

Claude Monet had cataracts. His
paintings became more blurry
and abstract. The colors he saw
changed, too. The great French
Impressionist put off surgery for
years; when at last he could see
better, he realized he had not
painted what he thought he had
- and he destroyed much of what
he had done while his vision was
off kilter. What must that have
been like for him?

Andrew Wyeth was so fiercely inspired to capture
“Christina’s World,” based on the struggles of a
family friend, that he got up and left the dinner
table (and his astonished in-laws) to make the
initial sketches. His remarkable painting minimizes
Christina’s physical disability, but so powerfully
conveys his empathy and her isolation that it's hard
to look away.

If you are a young doctor — especially if you're book-
smart as a whip about science but haven’t spent

a lot of time studying the humanities — thinking
about Monet's struggle and about the loneliness of
Christina might help you understand, and care more
about, what your patients are going through.

Psychiatrist Margaret Chisolm, M.D., believes

this. A member of the Miller-Coulson Academy
recognized for her compassion and empathy as a
clinician, she hopes that art will open a window for
young physicians into the challenges facing their
patients — and help them see the person behind the
iliness. She has identified an amazing resource,
nearly 150 insightful essays linking art and medicine
written by James C. Harris, M.D., Director of the
Developmental Psychiatry Clinic at Hopkins, to go
with the cover art on JAMA Psychiatry.
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“| just thought, wow, what a great opportunity,” says
Chisolm, “to somehow use that to help teach young
doctors.” She began by taking Hopkins psychiatry
interns to the National Gallery of Art, individually

or as many as three at a time. They'd spend an
afternoon looking at three of the paintings that had
been on the cover of JAMA Psychiatry, and later
would read what Harris had to say about them.
“Next, we would go to a gallery of their choosing
and pick a painting or sculpture, and they would
develop an essay of their own.” Chisolm held a
poster session, where each intern presented an
image of the art along with some thoughts on its
greater significance. “I encouraged them to submit
those essays to journals,” and one intern’s essay was
accepted by the American Journal of Psychiatry.

This was meaningful teaching. But it was also
labor-intensive and not really workable on a larger
scale — or easily brought to the patient’s bedside.
So Chisolm and psychiatrist Susan Lehmann, M.D.
— also a member of the Miller-Coulson Academy

— with the advice of David Kern, M.D., M.P.H., the
former chair of Internal Medicine at Bayview, and
Scott Wright, M.D., Director of the Miller-Coulson
Academy, began developing the curriculum as an
app for a smart phone.

The idea is that a teaching team could use it to
“spark conversations” among medical students,
interns and residents, and with patients “around the
meaning and impact of their illness,” says Chisolm.
She envisions something like this: “We just saw this
patient who had vision loss. We haven't really talked
with that patient about how that’s going to impact her
day-to-day life; we've been focused on the diabetes
and the medical side of things. Then the attending
physician might enter into the app something like
‘vision loss,” and get a module that would have an
image and a little vignette related to the image. The
clinical teacher wouldn’t need any background in art
to be able to use this at the bedside.”

The teacher might show a couple of paintings in the
“Water Lily” series by Monet, before and after he
had cataract surgery. “The hope is that they would
talk about what they think the impact of vision loss
is going to be on our patient, and then later, the
house officer or medical student would go back

to the patient and talk more about the meaning

of that iliness, and want to have those kinds of
conversations with other patients.”

Chisolm and Lehmann don't see this as just a
program for Psychiatry or Internal Medicine, or
even just for Hopkins, but for other academic
medical centers, too. “The Miller-Coulson Academy
members, who are in all different departments,
might be the people who could pilot our app, give
us feedback, and help us refine it,” Chisolm says.

They are designing the app so that each experience
is brief — five to 10 minutes. They know how busy
everyone is. It's not a main course; more like an
uplifting protein snack to enrich the soul and build,
over time, a physician who thinks about how the
patient, as a person, is coping with illness. “We
don't think it would be used every day, and certainly
not with every patient,” says Chisolm, “but even
once or twice a week.”

If this idea has as much promise as Chisolm
believes it does, the app will “take on a life of its
own,” as physicians share their own favorite works
of art with others. Content will be rated, too, so
users can see which pieces of art, and which stories
about them, resonate the most.

Recently, Chisolm and Lehmann learned from a
focus group of fourth-year medical students at
Hopkins that “it was only on the Aliki service (an
initiative begun by the CIM) and with one or two
other physicians in the entire Hopkins system where
they witnessed any discussion whatsoever about
the impact of illness on the patient,” Chisolm says.
“That was astounding to us, because in psychiatry,
we talk about meaning all the time. There were
terminal diagnoses, amputations — and they never
saw anyone talk to the patient about anything but
the disease process itself. It was disheartening, but
it also showed us that here was an opportunity to
do something about it.”

The key is to change the culture, “so talking about
this is normal, and expected, and not something
that’s rare and fluff. The arts are actually really
great for prompting reflections and taking you
outside of yourself.”

Many students come to medicine “from a very
narrow science path,” she continues. “I've had
residents not know about the Book of Job in The
Bible, or Tolstoy's Anna Karenina. They didn’t know
who Frank Lloyd Wright was, or Woody Allen.
There's a lot of wisdom in the arts and humanities
that we can learn from, besides just learning the
wisdom of science and evidence-based treatments.
It's all about finding a way to connect.” ®
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MILLER-COULSON ACADEMY

Roy Ziegelstein, M.D., is a
noted cardiologist, Vice Dean
for Education, inductee of the
Miller-Coulson Academy, and
the Sarah Miller Coulson and
Frank L. Coulson, Jr., Professor
of Medicine. He is also a painter,
a very good one. At the CIM’s
International Advisory Board
meeting in October, he talked
about some of the things he's
learned as an artist that have
made him a better physician.

He began with a word about Henri Matisse and his
followers, who were known as Fauvists. This name
stuck in 1905, when a critic named Louis Vauxcelles
saw a classical sculpture by Donatello surrounded
by works of Matisse and others that looked
untamed in comparison, and made the snarky
comment that there was “a Donatello amongst ‘les
fauves,”” or the “wild beasts.”
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“Fauvism was one of the most innovative
movements in art,” said Ziegelstein, but “like
innovation in medicine and other fields, it was

a disruptive force that initially was not well
understood or appreciated by others. To some
degree, that is what David has created with the
Center for Innovative Medicine. | remember when
David first thought of creating an academy to
recognize the importance of clinical excellence.”
The idea, supported by Sarah Miller Coulson,

her late husband, Frank, and their family, “was
not immediately understood.” Although nobody
compared it to the work of wild beasts, “some
wondered why we needed such an academy in

a place where people were devoted to patient
care.” And yet, this year, Miller-Coulson Academy
director Scott Wright, M.D., reports a record
number of applicants. “l told Scott that it was like
the CIM had created the Field of Dreams: if you
build it, they will come.”

What can medicine learn from the way an artist
looks at things? Ziegelstein offered the IAB
members three examples:

First, the way an artist sees. Actually, Ziegelstein
said, it's not so much how artists see the world
that sets them apart, but how they think. “In fact,
Picasso famously said, ‘l don’t paint things the way
| see them, but the way I think-them.” And thinking
things differently is just as important a virtue in
medicine as itis in art.”

Squinting. Artists squint a lot when they look at
their subject, and Ziegelstein asked his audience to
do the same. “You'll notice the shadows get darker
and the highlights get lighter, and this helps to
better define shapes... when you narrow your view,
you see the contrasts.” But this can happen when
we listen, too, he continued. “When we narrow or
restrict the groups of people we listen to, everything
appears black and white. Issues are polarized.
People are good or bad. We don’t see the subtleties
in the issues that confront us and doctors fail to

see the range of humanity in the people they care
for.” Although squinting can help artists, Ziegelstein
doesn’t recommend it for doctors. “Doctors need to
surround themselves with people who widen their
perspective, and who help them see the breadth of
the human condition, so they can see the subtleties
in the people they associate with and care for.”

Gesture drawing. This is an exercise artists do, with
a model changing poses every three minutes or

so. “As an artist, you can’t possibly draw or paint
the details in this limited time, but you can capture
the position of the figure in space.” Ziegelstein
compared gesture drawing to jazz improvisation,
and described some research by former faculty
member Charles Limb, M.D., who “studied the
process of improvisation by having jazz musicians
play music from rote memory and then having
them improvise while in a special type of MRI
scanner that is able not only to image the anatomy
of the brain but also its function. What he’s found
is that improvisation activates some areas of the
brain, but it turns off other brain structures that are
implicated in the semantic processing of language.”
Limb suggested that when we speak in public, “we
are constantly vigilant and aware of what we are
saying, because a certain processing part of the
brain is active.” But in improv, that part of the brain
is turned off. Because of all they have to process
every day, and because of the stress and human
emotion they encounter daily, Ziegelstein said, “I
think many doctors ‘learn’ during training that they
should constantly check their own emotions, almost
for self-protection. As a result, showing emotion

is often considered weak. | think doctors therefore
often seem unfeeling. Insensitive. Even arrogant.

| think doctors should learn the lessons of gesture
drawing and improv and try to shut the processor
off. It will make them more natural and more
human. | think patients will appreciate that.” ®
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CREATIVE THINKING

Put the Box Away

Just for a little while. Your brain
will keep thinking about it, anyway.

Everybody hits roadblocks.

Maybe you're a scientist, and
you can't see your way around
a thorny research problem.
Maybe you're a physician, and
youre having trouble pinpointing
a patient’s diagnosis after many
tests. Or maybe you're a writer,
and you're aiming to produce
something effervescent and de-
lightful, the equivalent of a verbal
soufflé, and you feel like you're
turning out hardtack instead.

Maybe what you need to do, so you can make
that creative leap outside the box, is put the box
away for a little while. Think about something else
instead, and while you’'re doing that, something
weird will happen: your brain will keep right on
wrestling with that original problem.

That's what Adam Riess, Ph.D., did. He is a

Johns Hopkins astrophysicist and Bloomberg
Distinguished Professor, who won the 2011 Nobel
Prize in Physics for his team'’s discovery that the
universe's rate of expansion is speeding up.

At the Center for Innovative Medicine’s International
Advisory Board meeting in October, Riess talked
about creative thinking and other topics with IAB
member Bo Shao, an entrepreneur and math genius
who also knows quite a bit about overcoming
obstacles, himself. Briefly, Shao, born in Shanghai,
learned math by adding up a deck of playing cards
—all he had to work with - practicing so much

that by the time he was 12, he could add up all 52
cards in 12 seconds. He won math competitions in
China, and as a junior in high school, received a full
scholarship to Harvard.
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“Adam, a graduate of MIT, was wait-listed for
Harvard for a Ph.D. program in physics,” says
Shao. “He got into astronomy instead. He was also
wait-listed for a fellowship at Berkeley for a postdoc
position; fortunately, Berkeley wised up. What's
interesting is, he did the work for which won the
Nobel Prize when he was 29 years old. So he was
obviously an incredibly accomplished, successful
person: why is it that people didn’t see it?” And a
question for the IAB and the CIM: “What can we,
who are in the position of giving resources and
hiring people, learn from this?”

Think about something else
instead, and while you’'re doing
that, something weird will
happen: your brain will keep
right on wrestling with that
original problem.

Raw intelligence, Shao believes, is only part of

the equation. “What's really important is also
drive, persistence, the ability to communicate and
work with other people.” That “full package” is

as important in science as it is anywhere else. “I
thought that was really interesting: it's not that

the Nobel Prize winner has the highest 1Q in the
room; it's a combination of other factors that
makes someone have breakthroughs. Also, Adam’s
incredibly humble; the fact that he would even
mention that he was wait-listed is indicative of what
kind of a person he is. Maybe it's the way he is as a
person that led to his success.”

Riess’s ability to solve a puzzle continues even
when he’s not actively contemplating it. He told
Shao that often, when he runs into an obstacle in
the lab, he’ll step away from it for a while. “He’ll
noodle on it in the back of his mind as he goes
through other things,” says Shao, “mundane stuff.”

For example, once a problem had Riess stumped.
Then, as he was swimming, he noticed how the
buoys move through the water. “It’s really hard to
measure how one buoy moves through the water.
But if you look at a line of buoys, it's easier to
measure the average movement.” This observation
led Riess to a breakthrough in measurement
technique, which led to better precision — which
ultimately led to his Nobel Prize-winning discovery.
“That's also congruent with my own experience,”
says Shao. “l keep using my prefrontal cortex to

think about something, and it sometimes gets stuck.

It's when you turn off the conscious mind and go
through life, and a spark comes out of nowhere.

“That's not inconsistent with the latest
neuroscience. By the time an idea surfaces, it's
actually been percolating for some time. We think
we just got it, but on a subconscious level it was
already formed, and at some point the brain will let
it past the threshold into our consciousness.”

N

Learning when to wait for the right idea is an
important skill, too — again, one that can have little to
do with someone’s qualifications on paper, or with
standard “in the box” thinking. In 1999, after earning
an M.B.A. from Harvard Business School, Shao
returned to China and started EachNet, an online
marketplace. The next four years were tough, with
what he describes as “a lot of trial and error and the
boom and bust of the Internet industry,” but Shao
and his team hung in there, overcame roadblocks
with creativity, hard work and persistence, and sold
EachNet to eBay for $225 million.

Who would have thought that the
movement of the buoys in the
water would be connected to the
measurement of supernovas?

uI

What's the take-home message for the CIM?
think when we look for people with creative ideas,
we need to keep an open mind,” says Shao, “to
look for a wide variety of talent. Bringing people
together from different disciplines and perspectives
— 1 do think it will lead to sparks. Creativity comes
from a cross-pollination of ideas. Who would have
thought that the movement of the buoys in the
water would be connected to the measurement

of supernovas? The same can be applied to

any innovation: put people from different walks

of life together and you may come up with an
unforeseeable new idea. It's unforeseeable because
by definition, we cannot progress until we get it.” m
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APPDATE, PART I

Previously in Breakthrough, we've
told you about two exciting Apps
being developed by caring Hopkins
physicians who want to reach out to
their patients in new ways. Where
are they now? Both are moving
forward, full steam ahead, toward
greater audiences, with the potential
to help a lot of people. Here’'s the
first one. In our next issue, we'll tell
you the latest on the Hilary Hatch’s
Vital Score app. Stay tuned!
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You may remember Francoise
Marvel, M.D. Last year, as a
second-year resident at Johns
Hopkins Bayview, she saw

a need: 39 million hospital
discharges happen every year in
the U.S., and nearly 20 percent
of those people wind up back in
the hospital within a month. At
highest risk during that critical
30 days are heart attack patients.

At least some of the fault lies in the hospital
discharge instructions; these are inconsistent,

often written by an intern or medical student and
delivered by a nurse, and not terribly user-friendly.
It's a lot of information to absorb in a short period
of time, especially to a patient who just wants to get
in the wheelchair and be wheeled out to the curb,
get in the car, and go home. One study in JAMA
showed that only 40 percent of patients over 65
who felt like they had a good understanding of their
discharge instructions could describe accurately
why they had been hospitalized, and 54 percent did
not accurately remember instructions about their
follow-up appointment.

No wonder so many people end up back in the
hospital. Poor communication can have serious
consequences. Many heart attack patients go home
with a stent to help keep a clogged artery open, and
it is extremely important that they hear these words:
You must take aspirin and Plavix, two essential
blood-thinning medications. “That stent is very
sticky,” Marvel says. “Until the cells grow around
it, without those blood thinners it's almost certain
that a clot will form.” These people need to take this
medicine every single day and not stop, and “if they
don't do this, they will have a massive heart attack.”

Marvel began developing a prototype of an

app that would serve as a discharge navigator.
Designed for people who, like most of us, don’t
know the first thing about cardiac rehab, the app
walks them through the steps: it helps patients
follow up with the heart doctor, connect with a
pharmacy, social services, and even apply for
insurance if they don't already have it. A key part
of the app’s success, Marvel believed, is that
patients would start getting familiar with it while
they were still in the hospital — avoiding a last-
minute flood of confusing instructions.

Apple loved it. This summer, the tech giant invited
Marvel and members of Hopkins’ Corrie Health
Team including cardiologist Seth Martin, and three
tech experts, Matthias Lee, Gavi Rawson, Jal Irani,
and Ali Afshar, out to Cupertino, California - to
Apple’s Special Projects Office, “the same building
where iTunes was created,” Marvel notes — for

a week of creative brainstorming and intensive
development and design. “By leveraging Apple’s
medical app platform, CareKit, and Apple Watch
technology, we were able to reinvent inpatient
heart attack recovery and outpatient cardiac
rehabilitation,” Marvel reports. The collaboration
between the Hopkins and Apple teams began
strong and throughout the intense week, built
“tremendous momentum.”

Together, “we built a truly unique app that will
be a comprehensive navigator to help patients
recover from a heart attack,” Marvel says. The
app evolved to have five major sections:

* Activities: A comprehensive care “game plan”
that ranges from keeping up with medicine to
physical activity;

« Vitals: “redefines what vital signs are,” and
includes mood and physical activity;

» ABCs: patient education, with high-quality
articles, videos, and interactive games;

* Follow Up: organizes appointments and helps
patients schedule new ones; and

» Connect: a “one-stop shop” for keeping track
of critical information such as insurance,
medication allergies, and blood type. It
lets patients keep the care team and health
resources “at their fingertips.”

But wait, there’s more! “We incorporated a ‘smart
watch’ component with Apple Watches,” says
Marvel. “In fact, Apple donated 200 Apple Watches
for our first cohort of patients” for recovering heart
attack patients. Using both the app and the Apple
watch, patients will monitor their daily steps, their
heart rate, set activity goals, and get help staying on
track with reminders for medication and follow-up
doctor’s appointments.

“Words can’t describe our excitement,” she
continues. “Apple was so impressed with our
development, progress and vision that they
arranged for us to meet with Jeff Williams, Chief
Operating Officer. He was highly complimentary

of our work and plans to make a field trip over to
Hopkins and see our clinical deployment of the app
in person! What our team is accomplishing will be
transformative. We represented to the fullest what
Hopkins is about.” ®
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CIM RETREAT

We're growing up. ldeas that
were just a gleam in our eye a
decade ago - the Aliki Initiative,
the Miller-Coulson Academy,
Medicine for the Greater Good,
our research Cores - have
blossomed from dreams to
blueprints and into established
programs implemented
throughout Johns Hopkins and
outward to other institutions.

Young clinician-scientists who were with us from
the very beginning in 2006 now serve in high
leadership positions at Hopkins, and their CIM ties
remain strong. This fall, they joined nearly 70 Johns
Hopkins leaders, clinicians, nurses and scientists,

at our third annual CIM retreat. Joining us were
four presidents of Johns Hopkins hospitals, three
Bloomberg Distinguished Professors of Medicine,
five Vice Deans of the School of Medicine, the
president of Johns Hopkins Community Physicians,
and the President of Johns Hopkins Healthcare. Also
present were some of our very youngest members,
including medical resident Francoise Marvel.

One of those leaders is Jonathan Ellen, M.D., now
President and Vice Dean of Johns Hopkins All
Children’s Hospital in St. Petersburg, Florida, who
moderated the retreat and offers his perspective on
the CIM: “A lot of us started on the Bayview campus
with David: Landon (King, Executive Vice Dean),
myself, Antony (Rosen, Vice Dean for Research), Roy
(Ziegelstein, Vice Dean for Education). We were all
there together, and David Hellmann inspired all of
us.” The CIM’s achievements, he adds, “are all things
that grow out of that spirit of collaboration and
innovation that puts the patient at the center. As I've
watched it grow, I've learned a lot of lessons that I've
taken here to Johns Hopkins All Children’s Hospital
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about the value of supporting the creation of ideas.
David created this core of people who believe in
collaboration and are committed to innovation. The
CIM just grew, and it grows logarithmically.”

So where are we headed? “We are a world-class
institution for medical education, research, and
patient care, in a neighborhood where many people
live below the standard of living,” Hellmann told
the attendees, “where people die younger than
they should, of diseases that could be preventable,
or of complications that could be diminished with
proactive medical care, better diet and exercise.
We can't be all things to all people, but we can be
important things to some people, here at home
and around the world. What would you do if Johns
Hopkins Bayview won the lottery, and you got to
pick how we spent the money? If you got to call the
shots, how would you have us take ours?”

The idea of “taking our shot” was inspired by the
Broadway hit musical, Hamilton, and proposed

by Hellmann as this year's retreat theme. This tale
of early American statesman Alexander Hamilton

is told in an unexpected way: through hip-hop
music. Hamilton himself, as portrayed in the play, is
hungry and ambitious — a man who dreams big,
and has the energy, creativity and focus to make
those dreams happen. Where others see obstacles
and trouble, he sees opportunity and solutions.

“David loved the idea that we have our one shot to
do great things, to make a meaningful difference
and leave a legacy,” says Greenberg. “He asked
everyone to ponder, what one or two actionable
things would you like to do or do you see that need
to be done to make medicine a better public trust?
And how can we get from here to there?”

Our 2016 retreat was held for the second year

in a row at Greenberg’s lovely home out in the
countryside of Baltimore County. “The idea was,
you leave Bayview, leave Hopkins Medicine behind,
and come out to the country,” says Greenberg.
“The environment is important to say you're in a
different place.” She and Hellmann hoped getting
“really smart people in the same room talking about
big ideas and not small ideas,” would encourage
participants to go for it — to dream big. Shortly
before eight on an overcast morning, a long line

of cars started to pull into the driveway. “Everyone
arrived right at the same time, we sat down right
away, Jon Ellen called upon individuals to say what

their shot would be, and the answers were stunning.

“One physician said, ‘We should be screening
every child in Baltimore City for asthma. We

need to do the right thing.” Others said, ‘we need
to make Bayview the innovation hub for Johns
Hopkins Medicine. We should be the Silicon Valley
of Baltimore.” There were incredibly beautiful and
thoughtful comments.” Johns Hopkins Bayview,
Greenberg adds, “is going through a renaissance,
and | think the CIM has driven it — driven the
notion that anything is possible. It's a big place, a
beautiful campus. It is seamlessly integrated with
the Broadway campus, but there’s more room, there
are more institutes, and more specifically driven
agendas. You can breathe there. It makes you think
of who you want to be. This was David’s effort to
energize and tease out their biggest, best idea —
knowing that it could possibly come true.”

As moderator, Ellen’s job was to help participants
focus on Population Health, Precision Medicine,
and the Good Doctor. “What we got was a really
nice dialogue around these topic areas, and certain
ideas started to emerge. We got people to suspend
the how, and focus on the what and why, and that's
what you want from a session like this. That's the
shot. So we came up with the what and the why,
and now it's time to do the how.”

We’'ll be telling you more about these ideas in future
issues of Breakthrough, but one of the most important
is a CIM-led plan to improve the health of the people

in the neighborhoods surrounding Bayview.

“Some ideas are big and dreamy,” says Greenberg,
“and some ideas are big and dreamy and possible
to act upon — we can actually get them done. The
impediments to dreaming — people who say, ‘that’s
a great idea but it's never going to happen’ — this

is the antithesis. We say, ‘that’s a great idea. Let’s
make it work." It's a figure-it-out kind of crowd.” m
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