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A new implantable heart pump may be
able to help a greater percentage of the
more than five million people who suffer
from chronic congestive heart failure (CHF)
than current traditional pumps.

Leonard A.R. Golding, M.D., and
his team have developed the CorAide
Ventricular Assist System® a continuous-
flow blood pump that is smaller than a
credit card and can be implanted in the
chest. The CorAide acts like a booster
pump, helping to take some of the work-
load off the heart. It also is simpler than
traditional “pulsatile” pumps that mimic
the heart in intermittently ejecting blood.

“For people who have chronic heart fail-
ure and are waiting for a transplant, the
CorAide can be used as a bridge to trans-
plantation,” says Dr. Golding. “But our real
intent with this assist device was to design
it so that it can last for a long, long time and
have wider applications for heart failure
patients.” CHF contributes to 250,000
deaths every year.

the brain understands as sound.
“Traditional thinking leads us to
believe that inflammation is detrimental
to the ear,” says Dr. Hirose. “However,
in this case, it is possible that the
inflammatory cells promote healing
and recovery. At this point, we don’t
know if these cells are hurtful or help-
ful.” Dr. Hirose’s current and future
research work focuses on how inflam-
mation interacts with the auditory
system, what the steps are that lead

onthehorizon

Pumping More
to Beat
Heart Failure

CorAide Ventricular Assist System®

The CorAide’s design includes only one
moving or rotating part, which is suspended
by hydraulic and magnetic forces. “If the
internal parts are not touching each other
that means there is nothing to wear out.
The CorAide should last for at least five
years, possibly 10 years,” Dr. Golding
explains. The assist device can partially or
completely replace the function of the fail-
ing left ventricle of the heart and is capable
of automatically adjusting to changing phys-
iological blood flow requirements, such as
when the patient is active or at rest. The
device runs on 6.5 watts of continuous
power — battery or line current — and can
generate blood flow and blood pressure
required for normal organ function.

“In the long run, we're hoping that the
CorAide can be used for people who suffer
from CHF but who may not yet need a heart
transplant,” says Dr. Golding. “In addition,
we hope that it can be used for those
patients who have reversible heart failure
conditions.” Clinical trials may begin in the
United States as soon as this year.

to the beginning of the inflammatory
response in the inner ear and how to
intervene in a therapeutic manner in
cases of acute injury to the inner ear.
Depending on whether the inflam-
mation is determined to be beneficial,
detrimental or neutral, Dr. Hirose and
her team hope to gain a better under-
standing of the steps that lead to
cochlear injury and possible repair. In
doing so, they may eventually be able
to create therapies or surgery that may
halt the progression of hearing loss.
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New Tools In

Fighting Cancer

Chemotherapy and radiation therapy are
the most common approaches to treating
cancer. But one of the downsides of this
treatment is that healthy cells are often
destroyed along with the cancer, triggering
side effects that make patients vulnerable
to other illnesses.

Andrei Gudkov, Ph.D., chairman of
Molecular Biology, is conducting research
that someday may help protect healthy cells
from the onslaught of chemotherapy and
radiation therapy, and in doing so reduce or
eliminate cancer treatment side effects.

In his search for this type of treatment,
Dr. Gudkov and his research team have
extensively studied the mechanisms used
by treatment-resistant tumors. Specifically,
the team focused on two cellular factors,
p53 and NF-kappaB, that normally deter-
mine cell response to a variety of stresses.
For example, when DNA in a cell is dam-
aged, p53 is activated and essentially
makes the sick cell commit suicide, a pro-
cess known as “programmed cell death” or
“apoptosis.” While studying several normal
organs, Dr. Gudkov’s team found that p53
was activated during radiation or chemo-
therapy leading to an excessive loss of
healthy cells. However, many cancer tumors
turn off the p53 mechanism as part of their
survival strategy, allowing the sick cells to
continue living.
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Dr. Gudkov’s team decided to develop a
mechanism that would imitate this p53
“off switch” to protect healthy cells. They
identified a molecule called Pifithrin-alpha
(PFT) that effectively protects normal tis-
sues from radiation by inhibiting p53.
Although this molecule provided convincing
proof for a new therapeutic approach, it
cannot be used clinically because of its
high toxicity level.

“We are isolating new classes of PFTs,”
says Dr. Gudkov. “Those classes share the
same apoptosis inhibition properties as
p53, but are less toxic.” Dr. Gudkov’s team
already has identified and begun testing
some new molecules that might help them
to develop a new drug.

Another anti-apoptosis mechanism fre-
quently used by tumors involves a cellular
factor called NF-kappaB, which is used by
the body to respond to infection by induc-
ing inflammation and controlling apoptosis.
While in normal tissues NF-kappaB is usu-
ally shut off and gets activated only in the
presence of infective agents, tumors fre-
quently have NF-kappaB active since this
helps them to avoid apoptosis. “NF-kappaB
activation is a frequent property of the
tumors, so we thought that maybe we
could ‘turn on’ NF-kappaB to protect
normal tissues during chemo and radiation
therapy,” Dr. Gudkov says. Dr. Gudkov’s

research team is rapidly developing new
inducers and methods of turning on NF-
kappaB as yet another mechanism for
preventing damage to normal tissue in can-
cer patients.

Because NF-kappaB protects against cell
death, there is an obvious threat that the
use of NF-kappaB-inducing drugs would
help the tumor. But Dr. Gudkov and his
team don't believe that's the case. “Our
experimental data show that by inducing
NF-kappaB we can achieve better anti-
tumor effect in radiotherapy by increasing
tolerable radiation dose. The tumors do not
get protected by this treatment, while nor-
mal tissues do,” Dr. Gudkov explains.

Based on these principles, Dr. Gudkov’s
research team has developed several proto-
types of tissue-protecting drugs that cur-
rently are being tested and are showing
strong results. “In our research, we see that
NF-kappaB induction, if it is done in the
right cells, can result in a fantastically
strong radioactive effect,” says Dr. Gudkov.
“Although we are still at an exploratory
stage in testing NF-kappaB induction as a
therapeutic approach, years from now these
NF-kappaB inducers we are currently
developing may help improve cancer treat-
ment outcomes.”
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For years medical doctors and scientists
have thought that heart failure, which
afflicts millions of Americans, was irre-
versible. But this long-held belief is
not true.

“We looked at some of the things that
cause changes in the heart’s contrac-
tion and relaxation cycle, changes that
lead to heart failure,” says Christine
S. Moravec, Ph.D., an associate staff
scientist in the department of Molecular
Cardiology. “We found that some of
these changes are reversible.”

That finding is now leading Dr. Moravec and her research
colleagues to identify other specific changes in the cardiac muscle
that contribute to impaired contraction and relaxation. From there,
they are working to determine which changes may be reversible,
and in doing so allow the heart to heal itself.

When the heart is not contracting and relaxing properly, it leads
to congestive heart failure (CHF). Though CHF is treated with
various medications, the disease can worsen rapidly. The only
long-term treatment for this disease is a heart transplant.

Every time the heart contracts it pumps blood out, and
every time the heart fills up with blood, it relaxes. Dr.
Moravec’s team is studying the signaling pathways of heart
cells that control the contraction and relaxation function of
the heart muscle. “We think there are common pathways in
the cardiac cells that lead to heart failure and those are the

Catch a Rapid Killer

Multiple system atrophy, or MSA, is a neuro-
logical disorder that shares many of the same
symptoms as Parkinson’s disease — muscle
rigidity, tremors, loss of balance and bradyki-
nesia, the slowing down of body movement.
But unlike Parkinson’s, MSA progresses very
rapidly. Many MSA patients die within nine
years of diagnosis and, because its symptoms
are similar to Parkinson’s, it’s hard for doc-
tors to diagnose. What’s more, there are no
medications that can treat or alleviate the
symptoms of MSA. Although the disease is
rare — about 77,000 new cases of MSA
appear annually — it usually strikes people in
middle age.

“MSA patients are desperate because their
whole body is breaking down and doctors
can’t do much for them,” says Dianne Perez,
Ph.D., a researcher with the department of
Molecular Cardiology. Dr. Perez’s team is
investigating various unique facets of MSA
including “<;-receptors (AR), the protein
molecules that control cardiovascular func-
tions such as blood pressure constancy and
cardiac contractions. The over-expression of

Heart Heal Thyself

pathways we are trying to get at to influ-
ence,” says Dr. Moravec.

For example, in the heart muscle
cell there is a place where non-dietary
calcium is stored. For the heart to con-
tract effectively, that reservoir releases
calcium in the cell. Then the cal-
cium is taken back up, or recycled.
But when there is a defect in this
calcium recycling process, it can lead
to heart failure.

“In our research we want to find out
why this happens and whether it is
reversible. And if it’s reversible, will it actually make the heart
better,” says Dr. Moravec. “If reversing the defect in the calcium
recycling process is possible and the heart gets better, then we
may be able to treat or even cure heart failure without heart
transplants.”

The ultimate goal of Dr. Moravec and her team is for their
research to lead to the creation of new medications that would
correct the defects in the cells that trigger heart failure.

“Doctors are prescribing beta blockers to patients with heart
failure because that medication corrects some of the defects on
the cell level,” says Dr. Moravec. “I think eventually we will have
better drug therapy for heart failure. It will be a therapy that will
turn on or turn off the things that go on in the cardiac muscle
cells, allowing the heart to heal itself rather than replacing it.”

these receptors causes neurodegeneration that is
consistent with MSA and Parkinson’s patients.

“It appears that the way AR receptors com-
municate with cells in the brain can lead to
neurodegeneration if this regulation is dis-
rupted. The brain cells that control certain
involuntary or autonomic functions of the
body die,” explains Dr. Perez. Dr. Perez’s
research involves a common drug, code-named
“terazosin,” that is used to treat high blood
pressure and prostate diseases. Terazosin blocks
the AR receptors in the brain that somehow
trigger neurodegeneration.

“We tested terazosin for a few months in
models of this disease and found that not only
did physical motor ability improve, but weight
and life span also increased,” Dr. Perez says.

Within the Department of Neurology, clini-
cal trials are now testing whether these AR
blockers can benefit patients with MSA. What’s
more, if the research does show benefits for
MSA and Parkinson’s patients, doctors will be
able to prescribe the terazosin blocker almost
immediately because its safety has already been
established by the U.S. Food and Drug
Administration.
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my story

PertectMatch

by Aaron Viny as told to Cleveland Clinic Magazine

| can’t tell you about my fight against leukemia
without first telling you about my brother, Yale.
You see, my brother was never supposed to be
born, but because of him, I’'m alive today.

When | was 11, my parents tried to have
another child. They already had me and
my sister and according to Jewish tradi-
tion, you're supposed to have three chil-
dren: two to replace the parents and one
for God. My mother had only one fallo-
pian tube and one-quarter of an ovary, so
the prognosis for another baby didn’t look
good. But in 1992, Yale was born.

Fast forward ten years to 2002. | was 20,
a junior at the University of Michigan
studying biopsychology, and off on a
holiday skiing trip in Montana with
friends. Something seemed wrong: |
couldn’t keep up and I didn’t want to go
out at night. | was tired all the time. So,
when | got back to school, | went to the
local clinic and had some blood tests.

Because of my medical studies, when
the doctor told me to come in right away,
I knew it was serious. She informed me |
had some immature white blood cells in
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my body. Part of me was in total disbelief:
There was a possibility | had leukemia.
Immediately | went home to Shaker
Heights and got in touch with The
Cleveland Clinic for more testing. At the
Clinic they did a bone marrow biopsy and
admitted me right away. They told me it
was definite: | had acute lymphoblastic
leukemia. In this kind of leukemia, imma-
ture white cells accumulate in the bone
marrow, crowding out the marrow’s abil-
ity to make normal red blood cells and
mature white cells. These cells also can
spread to other organs including the liver,
spleen, lymph nodes and central nervous
system, affecting their functions as well.
Of the several choices | had, | decided
to go through one of the most aggressive
chemotherapy regimens available. | was
young and otherwise healthy and | knew
that if ever there was a time to make this
extreme decision it was then. My chemo

series lasted for four months. It was a
combination of inpatient and outpatient
treatments. There were long hours where
I was pretty sick and weak. | couldn’t
stay focused on much of anything. I slept
a lot and watched a lot of TV. I went
into remission, but then the leukemia
came back.

At the Clinic, Dr. Brian Bolwell sug-
gested | consider a bone marrow trans-
plant. My siblings were tested to find out
if any of them were a donor match — a
slim possibility — but even before Yale
was tested, | knew he would be a match.
My parents decided to let Yale undergo
the marrow harvest operation and he
was excited to help his big brother. Yale
was only 11, about the same age | was
when he was born. At the time my big-
gest fear was that something would go
wrong and Yale would feel guilty the
rest of his life.

The transplant took place on July 1,
2003 and it was a success. A short four
weeks later, Yale went off to a sleep-over
summer camp, while | began months
of recovery. | continued my schooling
through correspondence courses and
eventually returned to school — only one
semester behind — to finally graduate in
May of 2004.

Through it all, the doctors and the nurs-
ing staff at the Clinic became like family.
My own family and strong faith kept me
going during the long recovery process.
As a part of my recovery, Yale and | cre-
ated Bone Marrow Buddies, a charitable
foundation to support the bone marrow
transplant unit at the Clinic.

In Fall 2004, | began medical school at
the Cleveland Clinic Lerner College of
Medicine. Like all medical students, I
have a heavy schedule, but I'm especially
excited to work on research about bone
marrow failure with the Clinic’s Taussig
Cancer Center. | don’t know what kind of
doctor | will be yet, but I know my own
experience will make me a better one.
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