NJBIZ

Jersey on forefront
of finding cures,
providing comfort

PRECISION
MEDICINE

Using gene sequencing
to spark discoveries

BlG DATA

Tracking patient histories
can streamline treatment

URBAN
OUTREACH

New facility geared
to females in city




Dr. Robert S. DiPaola is the
director of the Rutgers Cancer
Institute of New Jersey.

6 Precision Medicine

The best hope
for finding a cure

Precision Medicine Initiative
already showing its potential

President Barack Obama made many
pledges and promises during his 2015
State of the Union address, and one in
particular brought joy to the heart of
New Jersey, at the Rutgers Cancer In-
stitute of New Jersey, a part of Rutgers
Biomedical Health Sciences.

“Tonight, 'm launching a new pre-
cision medicine initiative to bring us
closer to curing diseases like cancer and
diabetes,” the president announced.

The surprise proclamation thrilled
Dr. Robert S. DiPaola, the director of the
institute — which started its precision
medicine initiative over two years ago.

“This is not a fad; this is big,” he
said. “This is rapidly changing the way
oncology is going to be practiced”

The concept is complex, but easy to
understand: Since cancer is a genetic dis-
ease — caused by mutations of genes —
the precision medicine initiative is about
doing gene testing, called sequencing, to
find the specific gene defect that is the
cause of an individual’s cancer. The se-
quencing can include hundreds of genes.

Doctors can then search for specific
drugs, each chosen to treat the patients
genetic abnormalities.

It’s truly personalized medicine.

Few people in the country have a
better understanding of this than Di-
Paola, so NJBIZ reached out to him for a

question-and-answer session:

NJBIZ: Lets start at the beginning. Why
did the Rutgers Cancer Institute of New
Jersey push for this type of initiative
from the start?

Robert DiPaola: As the state’s only
National Cancer Institute-designated
Comprehensive Cancer Center, based
within Rutgers Biomedical and Health
Sciences, we took it upon ourselves to

launch a precision medicine initiative.
The purpose of this program is to apply
this type of technology, gene sequenc-
ing, to patients in real time to do the
best we can to enhance their care, given
the state of knowledge and drugs avail-
able. We know oncology is changing
rapidly in this direction and we know it
will evolve over time, but we wanted to
be state of the art from the beginning.
Only a robust translational research
institution can step up to the plate and
take responsibility for bringing all of
those very complex pieces together (ex-
pert basic science genetic and compu-
tational analysis, novel targeted therapy
development, meaningful outcomes as-
sessment and dedicated precision med-

icine clinical trials).

NJBIZ: So how does it work? Describe

the process.

RD: We start with patients coming in
and enrolling in a clinical trial, where-
in we sequence their tumor to find what
genetic abnormalities are there. Their
case is then presented in what we call a
molecular tumor board. Its a large aca-
demic team: basic science researchers
that are experts in genetic abnormali-
ties; informatics specialists that analyze
emerging data for new knowledge and
trends; and pathologists and clinicians
who are experts in clinical trials, be-
cause most times we are finding genetic
abnormalities where there isn’t a known
drug widely available or proven out-
come evidence. So we bring all those
components together under clinical
trials that are designed to find the best
possible drugs available to match these
abnormalities, bringing the new oppor-
tunity to patients in need. To use genetic

information alone, which may be done
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at a number of emerging laboratories,
and guide therapy without such robust
clinical research and expertise may lead

to unclear use and outcomes.

NJBIZ: So is this the first stop for some-
one diagnosed with cancer?

RD: Most of the people who are coming
here for these clinical trials are patients
who have had standard treatment al-
ready, and their cancer has become re-
sistant to those treatments. Ideally, we
would see patients before their initial

treatment plan is solidified.

NJBIZ: Lets talk more about mutated
genes or genes with abnormalities. How

is identifying them tied to treatment?

RD: If you look at any patient with can-
cer, what you'll find typically are multiple
genes that are abnormal or mutated and
are driving that cancer in that individu-
al. What we've learned as we've been able
to do more and more gene sequencing
is that sequencing certain genes in a pa-
tient’s tumor allows us to really determine
which genes are abnormal and target
those genes to be treated. We're at the be-
ginning of an era where we can start to
target therapy based on the abnormalities
in that persons tumor, although most ef-

forts are in the form of clinical trials.

NJBIZ: How many of these abnormali-
ties are found, typically?

RD: What we found in our initial pi-
lot trial is, on the average, three to four
abnormalities in any one individual’s
tumor, which meant we would try one
or more drugs to fight those particular
abnormalities. We often need to use a
combination of drugs to target all the
different abnormalities. If they have
three abnormalities, we want to battle
all of them. Of course, we also follow
patient outcomes to be sure that we are

improving care.

NJBIZ: OK, we're getting it now. With so
many genes, there are seemingly an end-
less amount of combinations. Is this what

you mean by personalized medicine?

N 2015 EDITION

RD: Exactly. If you want a demonstration
of the relevance of this approach, look at
lung cancer. In the past, there were only a
few different types of lung cancer. When
you do the genomic sequencing, what you
find is well over 100 different types, because
you have different genetic abnormalities in
different combinations in different indi-
viduals. So you want to give a very specific
therapy to one individual that may be dif-
ferent from what is indicated for the next
person, with what was previously believed
to be the exact same disease, to improve ef-

fectiveness and reduce side effects.

NJBIZ: And what have been the early

results?

RD: Through clinical trials, evidence is
emerging demonstrating that this is real
for specific genes. Genes that are being
sequenced are now leading to guided
therapy. Drugs for melanoma and lung
cancer that are based on specific genetic
changes are now approved by the FDA.
For example, in melanoma there is a gene
called BRAF kinase that gets mutated in
some tumors. When it does, targeting

that gene with a specific drug is effective.

NJBIZ: Were guessing the state’s nu-
merous pharmaceutical companies love
this?

RD: Absolutely. Were already working
with some of them. As we begin to grow
this initiative, I think we'll have more and
more opportunities. Several pharmaceu-
tical companies are developing many of
these targeted agents. I think if we want
to have a bigger impact, we need to drive
toward multitargeted combinations,
so when we find a tumor that has three
genes that are abnormal we do every-
thing possible to find three drugs — and
it might be from different companies. We
may need to partner with different com-
panies to get access to these drugs as this
initiative grows. And it will grow. Itss the
right thing to do to improve outcomes,

and patients deserve that.

NJBIZ: If this makes sense — and al-
ready is showing results — why aren't

more places doing this?

NJBIZ: How important is presi-

dential support for the program?

RD: We were really pleased the
president announced that he was
going to launch a national precision
medicine initiative and has even
put funding toward that. This is big
because it calls to light something
we know is incredibly important in
changing the way we care for can-
cer patients very rapidly.

RD: Other NCI-designated centers across
the country are doing this, leveraging
the expertise in research and technology
needed to optimize such an effort. And,
of course, there are people out there who
can get their tumors sequenced, but the
whole initiative, given the complexity of it,
requires a tremendous amount of exper-
tise in a large, multidisciplinary team in an
academic environment to really do it right.
Many complex components are needed,
which are usually parts of NCI-designated
cancer centers like the Rutgers Cancer In-
stitute of New Jersey, including the evolv-
ing technology, computational experts
who do the analyses, scientists who under-
stand the genes, and those that engage in
therapies with expertise in clinical trials of
targeted agents. Without a full academic
team putting it together, you worry about
where it can be optimal for patients. And

yes, to put it all together is fairly expensive.

NJBIZ: Sure, finances are always an
issue. Where is the funding for this

coming from?

RD: We rely a lot on philanthropy. To
get some of this launched, we received
an anonymous donation of $10 million,
which certainly helped enormously. In-
surers are covering some of it, some-

times, not always — especially in patients

where there is not a known therapy for
their genetic abnormality, but I think that
will evolve over time. If we can create a
streamlined approach for sharing what
works and what does not with insurers,
both the payors and the patients will win.
NJBIZ: But if youre the only center in
New Jersey doing this, how are you go-

ing to reach patients?

RD: We've taken it as our responsibility
to the state to launch this initiative out of
our academic program. We have partners
and affiliates across the state, and we’re
planning on piloting this clinical research
in collaboration with other oncology care
teams so we can make sure to reach as
many of the patients as possible. We need
to reach more people, discover more
genes and really design more therapies.
Where we can't find the therapy, where
you don't have even one FDA-approved
drug, as an NCI center we often have
drugs that we are using in clinical trials
that may be beneficial. This is the way we
are going to make great inroads.

You want to take it to the point
where you are achieving cures someday;,
and the way you do that is being able to
target the multiple abnormalities in an

individual’s cancer.

NJBIZ: But if they live in the corners of
the state, even your Central Jersey loca-
tion isn’t that convenient. How do you

overcome that?

RD: Part of our mission is to get this out
there to patients and do whatever possi-
ble for patients to continue to be treated
at their physician's office. This is doable. If
a patient is going into an office or hospital
anywhere in New Jersey, they still would
want access to all the expertise. We can
serve as a hub for the state. Using diag-
nostic information that can be done at
Rutgers or through outside laboratories,
our molecular tumor board meets with
the all the appropriate expertise and gives
guidance under the context of clinical tri-
als. We are doing whatever’s possible for
them to get it done closest to their home.
That’s our mission. If we continue to do it
right and stick to our mission, we'll better

enable the patient to be treated locally.
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