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TRUMP’S PROPOSAL FOR PEDIATRIC
CANCER HAS NCI ENVISIONING THE

FIRST DATA FEDERATION OF ITS KIND

By Matthew Bin Han Ong

In anticipation of an infusion of funds from
Congress, NCI is developing a blueprint for
a comprehensive cancer data federation—
starting with pediatric cancer.

b
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¢ ] think data aggregation, data federa-

tion, is something we need through-
out cancer research, but it’s a particu-
larly pressing need in pediatric cancer
research,” NCI Director Ned Sharpless
said to The Cancer Letter in his first de-
tailed comments on this issue.

The data federation that NCI has in
mind would allow researchers to move
seamlessly between types of data—
clinical records, genomic information,
pathology and outcomes data—as well
as through different platforms where
databases are stored, be they in Bethes-
da, Philadelphia or Memphis.

“We envision this to be a very high-
grade dataset that will be useful for real
cutting-edge translational and basic
research,” Sharpless said. “This quality,
this size, this scope doesn’t exist in any
area of biomedical research.

“And so, this isan important first step in
learning how useful radical data sharing
and aggregation can be. Therefore, we
really expect it to inform notjust child-
hood cancer, but every kind of cancer.”

A conversation with Sharpless ap-
pears on page 10.

NClI’s plans, developed over the past
month with key players in childhood
cancer, are a response to a pledge by
President Donald Trump to dedicate
more federal funds to pediatric cancer
research (The Cancer Letter, Feb. 8).

“Many childhood cancers have not seen
new therapies in decades,” Trump said
at his State of the Union address Feb.
5. “My budget will ask the Congress for
$500 million over the next 10 years to
fund this critical life-saving research.”

Trump is expected to release his budget
proposal on March 11. If congressional
appropriators concur with his request,
insiders anticipate that these funds
would be added to NCI's budget. At this
writing, it's not publicly known whether
the president will seek an increase for

NIH and NClI, or whether he will propose
dramatic cuts, as he hasin the pasttwo
years (The Cancer Letter, Feb. 16, 2018,

May 26, 2017).

“The support [for pediatric cancer
research] that the president sug-
gests—$500 million over 10 years—is
wonderful and appreciated, but that is
not enough money to boil the ocean in
terms of big data,” Sharpless said. “But
$50 million a year for 10 years is a sig-
nificant investment. | mean, that would
help a lot. Certainly, Congress decides
the appropriation, were they to give us
more, we'd find a use forit. | mean, NCI
could always use more support for great
cancer research.

“For this to be successful, we have to
leverage existing investments and
make sure we use the datasets that
are already out there and try and link
them, and get data and pull data from
them to get into this common aggregat-
ed and federated dataset that lives in
the cloud.”

The pediatric cancer community is
in universal agreement that the data
needs for childhood cancer research are
not currently met, said Adam Resnick,
director of the Center for Data Driven
Discovery in Biomedicine at the Chil-
dren’s Hospital of Philadelphia and sci-
entific chair for several consortia-based
efforts, including the Children’s Brain
Tumor Tissue Consortium and Pacific
Pediatric Neuro-Oncology Consortium.

“Through such integrative efforts that
look at leveraging a tremendous oppor-
tunity to think about pediatric cancer
anew—in ways that leverage emerging
data-science supportive technologies,
cloud-based resources, and communi-
ty engagement—I think this can really
transform the research landscape in
terms of its capacity to accelerate dis-
covery, diagnostics, and have imme-
diate impact in the context of clinical
translation, potentially prospectively
for each and every individual patient

across the U.S.” Resnick said to The
Cancer Letter.

“For us, it's extremely exciting to hear
and see both the NCI and the admin-
istration and other community part-
ners and patient groups really coming
together and reconsidering, ‘What are
the unmet needs that can inform in
new ways through new approaches of
integration?’

“This is a time of new technologies, new
initiatives and efforts, the emergence
of an NIH data commons landscape,
the ongoing growth of efforts of the
NCI in terms of establishing and devel-
oping a data commons framework, the
proposed new resources and influx of
funding provide, and just-in-time op-
portunity for our community to engage
in defining how all these parallel and
intersecting efforts can be brought to
bear in the context of the pediatric en-
terprise and the translation to impact.”

A conversation with Resnick ap-
pears on page 17.

Sharpless said the data federation
would build on existing initiatives at
NIH and NCl—including the Cancer
Research Data Commons, the Genomic
Data Commons, TARGET, the pediatric
version of The Cancer Genome Atlas,
as well as the Gabriella Miller Kids First
Pediatric Research Program, a trans-
NIH initiative that receives $100 mil-
lion over 8 years through the Kids First
Research Act.

The institute would also leverage col-
laborations with academic institutions
and research networks, including St.
Jude Children’s Research Hospital, the
Children’s Oncology Group, and CHOP.

“None of these existing things are per-
fect,” Sharpless said in an interview.
“They all have some aspects of the el-
ements we want, but by putting them
all together and making them search-
able—the vision is that you would just
go in as a researcher and look for, say,
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who with neuroblastoma responds
to adriamycin. And you would know
if that was a St. Jude’s patient, or a
COG patient, or wherever the source
came from.”

Private sequencing companies, includ-
ing Foundation Medicine, would likely
play a role in the data federation as well.

“I think everything’s on the table as to
how we build this out. Itis unimaginable
to me, given the expertise that exists for
data analysis and data aggregation in
the private sector, that we wouldn’t be
relying heavily on industry partners for
some aspects,” Sharpless said. “Once the
common structure is there, it allows ev-
erybody to contribute data to the sand-
box and all things work better.”

Among international stakeholders, The
World Health Organization would be a
key partner—in September 2018, St.
Jude and WHO formed a collaboration
that aims to cure at least 60 percent of
children with cancer worldwide by 2030
(The Cancer Letter, Oct. 12, 2018).

St. Jude launched its own data-sharing
platform, St. Jude Cloud, in April 2018.
Todate, the platform is the largest pub-
licrepository of pediatric cancer genom-
ics data, with 5,000 whole-genome,
5,000 whole-exome, and 1,200 RNA-seq
datasets. The Memphis, TN, hospital ex-
pects to make 10,000 whole-genome
sequences available later this year.

“St. Jude Cloud is the world’s largest re-
pository for pediatric cancer genomics
data, including pediatric cancer and
cancer survivorship data,” said Charles
Roberts, executive vice president, direc-
tor of the Comprehensive Cancer Center,
and director of the Molecular Oncology
Division at St. Jude. “This also reveals
the thirst for data sharing as, since its
launch less than a year ago, more than
800 people from over 400 institutions
have registered. They getimmediate ac-
cess to datain the cloud that previously
would have taken weeks to download.”
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A conversation with Roberts ap-
pears on page 24.

The data federation should comple-
ment other existing efforts through
coordination of resources, since NCl is
already dedicating over $2 billion over
10 years for pediatric cancer, including
funding from the Beau Biden Cancer
Moonshot, said Vincent Miller, chief
medical officer of Foundation Medicine.

“One of the key things in any of these
efforts is not to let perfection be the
enemy of excellence,” Miller said to The
Cancer Letter. “And that being said, the
pediatricspace is unique in that patients
tend to be cared for in a much more
manageable and more uniform way as
far as number of institutions, number
of EMRs, clinical trial participation, etc.,
than in the adult oncology ecosystem.

66

propriate template agreements in
place. We've got precedent for doing
this. We've shared and worked through
some of the glitches that are always
common in large data transfers. So,
we're certainly excited to both contrib-
ute to the discussion but also contribute
meaningfully on the data front.”

The childhood cancer community will
benefit from NCI’s vision to create a
broader data federation for cancer re-
search, said Peter Adamson, chair of the
Children’s Oncology Group and profes-
sor of pediatrics at CHOP.

“I don’t think there’s any question that
there’s going to be some return on the
investment to do that,” Adamson said
to The Cancer Letter. “Part of this dis-
cussion, which is an important discus-
sion to have, is it’s always great that the

We envision this to be a very high-grade

dataset that will be useful for real cutting-edge

translational and basic research. This quality,

this size, this scope doesn’t exist in any area of
biomedical research.

— Ned Sharpless

“Certainly, at Foundation Medicine, we
provide genomic data on a large num-
ber of patients dealing with pediatric
cancer. A couple of thousand patients
are actually on our website. They're
formatted for researchers as part
of a portal.”

In July 2016, Foundation contributed
18,000 cases to NCI’s Genomic Data
Commons, without renumeration (The
Cancer Letter, July 29, 2016).

“We've been big supporters of these
types of initiatives on the pediatric
front,” Miller said. “We've got the ap-

99

president brought childhood cancerand
the problem of childhood cancer to the
forefront, which is always welcome.

“But, we also need to have a robust bud-
get for the NCl as a whole. If we're un-
able to grow the NCl budget as a whole,
| think childhood cancer is going to be
challenged, along with other cancers.
So, | don’t think you could do one with-
out the other, and obviously doing both
would beideal. But | don’t think you can
shrink the NCl budget and have as much
of an impact with $50 million a year for
childhood cancer.”
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NCl needs to invest more in epigenetics
and research on outcomes of children
with cancer, Adamson said.

“There are still many cancers where we
don’t know the drivers. It's not revealed

66

Sharpless said. “But | think it’s also im-
portant to say that this initiative would
notonly facilitate and improve survivor-
ship research and biospecimen analysis,
butlthink it really helps with every area
of pediatric cancer research.”

One of the key things in any of these efforts is
not to let perfection be the enemy of excellence.
And that being said, the pediatric space is
unique in that patients tend to be cared for in
a much more manageable and more uniform
way as far as number of institutions, number
of EMRs, clinical trial participation, etc., than
in the adult oncology ecosystem.

— Vincent Miller

by sequencing and it may as well be in
the epigenome,” Adamson said. “So, 1 do
think there’s a need to build upon some
existing infrastructures that do capture
biospecimens and outcomes and mak-
ing sure that we are able to learn from
every child with cancer in the country
by building up.

“And that’s part of the related STAR
Act: Survivorship, Treatment, Access,
and Research. It’s to make sure that we
have a biorepository system that can
help feed investigator-initiated research
as well as other initiatives.”

NClI’s new data initiative will also build
upon survivorship and biospecimen
collection efforts funded through the
STAR Act, which authorizes NCI to
spend up to $30 million per year over 5
years, beginning in 2019.

“I think the STAR Act is, in some ways, a
great taking-off point for this initiative,”

99

The genomic characterization of pedi-
atric cancers has allowed researchers to
understand, in reasonable detail, what
drives childhood malignancies both at
diagnosis and at relapse.

“There’s plenty of evidence in the pe-
diatric context that targeted-based
approaches or precision-based ap-
proaches that are defined by molec-
ular context are extremely effective,”
CHOP’s Resnick said.

“What we're now finding is that what
has been pathologically described as
one disease is potentially five or six or
11 different diseases, when you start
looking at the detailed molecular biol-
ogy,” Resnick said.

“And that presents a challenge for a
whole new type of way of thinking
about creating the kinds of clinical tri-
als where the right patients are selected
for the trials in ways, that with smaller

numbers, are more likely to actually
achieve meaningful, statistically signif-
icantresults, as supported by molecular
definition of disease.”

With funding support from the Moon-
shot, NCl is investing in fusion oncop-
roteins, a driver for many childhood
cancers, COG’s Adamson said.

“One of the classic ones is in Ewing sar-
comawith EWSR1,” Adamson said. “We
still haven’t come up with a therapeutic
approach, even though we've known
about this for well over 20 years.

“Because childhood cancers don’t un-
dergo along evolutionary period, many
occur within a short developmental pe-
riod and not from years or decades of
exposure. When you do find an aberra-
tion, it’s more likely to be fundamental
to the malignant process than for po-
tentially cancers that have accumulated
many, many aberrations and knowing
what the drivers are is far from trivial.

“What we often argue, in part, is when
we find something in a childhood can-
cer that is a target in driving a cancer,
it’s often fundamental and can apply
more broadly than to the rare childhood
cancer. So, | do think defining that land-
scape often points to clear drivers.

“I think what we've also learned is that
the initial sequencing efforts are not go-
ing to uncover everything we wanted to
know as far as what the drivers are. And
[ think that’s right now where there’s in-
creasing interest in the epigenome.”

There is likely a need for more compre-
hensive clinical genomics that can be
linked directly to clinical care and im-
plementation, Resnick said.

“| think what we're finding more and
more is that more comprehensive pro-
cesses that essentially look at the entire
genome—Ilike a whole-genome se-
quencing, as opposed to a whole-exome
or a panel—provide a larger amount of
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information that can complement cur-
rent clinical efforts,” Resnick said.

“| think there’s a lot of interest, by our
community, in thinking about compre-
hensive clinical data generation, and
this is driven in part by the recognition
that the cost of large-scale clinical data
generation is now dropping in ways
that it will indeed be feasible for clini-
cal whole genome sequencing, for ex-
ample, to occur within a short period of
time. Big data is set to transition from
largely occurring in the context of re-
search to, in the very near future, be the
standard of care in the clinical context.

“And so, many in our community rec-
ognize that it won't be too long before,
for example, clinical whole genome
sequencing combined with RNA-seq is
the starting digital footprint of an elec-
tronic health record in ways that would
suddenly make big data a daily reality
that right now is still largely restricted
by our community to research-grade
datasets.”

At St. Jude, whole-genome sequencing
and whole-exome sequencing have a
minimum of 30X and 100X coverage,
respectively, which is the standard used
for cancer genomic research, said St. Ju-
de’s Roberts.

“The current coverage provides us with
90 percent of the power for identifying
mutations present in 20 percent of the
bulk tumors and deep sequencing by
panel may enable discovery of addi-
tional variants present in smaller sub-
clones,” Roberts said. “For others, pro-
vision of panel data or exomes enables
new discoveries. We are in the process
of learning tumor heterogeneity by
performing single-cell DNA and RNA
sequencing.

“While in 2019 we understand the ge-
netics of cancer so much better than a
few years ago, we still have a long way

to go. Increasingly we're learning that
there are numerous cancer-driving
mutations that can only be identified
via the combination of RNA-seq and/or
whole genome data. And additional in-
formation can come from methylation
and ATAC-seq analyses.”

In his State of the Union address, Trump
seemed to make a significant personal
commitment to the $500 million, said
Nancy Goodman, founder and execu-
tive director of Kids v Cancer.

“He brought out a beautiful girl who
survived cancer, inspirational Grace,”
Goodman writes in a guest editorial for
The Cancer Letter. “The president asked
us to be emotionally invested in Grace,
as he was. He told us that ‘nurses and
doctors cried when Grace finished che-
mo. He concluded: ‘Grace—you are an
inspiration to us all.”

Goodman’s guest editorial ap-
pears on page 28.

“NCl has a terrific project for the
funds—a clinical database of pediatric
cancer with deep genomic sequencing,
clinical records, and data federation,”
Goodman writes. “The private genom-
ic sequencing and big data industry’s
expertise and resources could be used
to help design, build and populate
this dataset.

“If we don’t get new funds—meaning
the $50 million per year above the $30
million Congress authorized under the
Childhood Cancer STAR Act, then Grace
was just emotional bait. That would be
really lousy. The president’s offer will
have been a cheap shot, an exploita-
tion of Grace and of all of us whose
children have been treated for or have
died of cancer.”
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Sharpless spoke with
Matthew Ong, a reporter with
The Cancer Letter.



Sharpless: With $500

million, NCI can create
data federation that

CONERSATION WITH WOUId Change researCh in
childhood cancer
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If this effort is highly successful for
childhood cancer, then we’ll broaden
the efforts to other cancers next.
This is an important first step in
learning how useful radical data
sharing and aggregation can be.

Norman E. Sharpless
Director, NCI

Photo courtesy of National Cancer Institute (NCI)
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MatthewOng: The  White
House has promised $500
million over 10 years for child-
hood cancer—whether or not
Congress appropriates these
funds, it sounds like the pe-

diatric cancer community is
in agreement that greater
investment is needed in data
aggregation and sharing. Are
the data needs for childhood
cancer being met currently?

Ned Sharpless: This is an area of unmet
need. Not solely for childhood cancer,
but across all cancers. | think that radi-
cal data federation involves multi-level
aggregation of data from a variety of
sources—genomics, clinical data, ra-
diology, histology.

We don't really have datasets like that
for any population of cancer patients.
And | would argue we need it, particu-
larly, if you think about every childhood
cancer being a rare cancer, essentially.
If cancer is a heterogeneous disease,
we really need information on small
populations.

I think pediatric cancer’s a great place to
start out, because the number of cases
is lower—it’s about 16,000 a year. Also,
I think there’s tremendous frustrationin
the pediatricadvocacy community that
we haven't been doing a better job of
data aggregation and data sharing. And
so, there’s a real desire to do more here,
and this is a population that is engaged
in the issues related to data sharing and
data privacy thatareimportantin an ef-
fort like this.

And, importantly, it’s hard to do clinical
trials and traditional sorts of studies in
these populations, where every child-
hood cancer is a rare cancer. So, you re-
ally have to learn from every child with
cancer. That’s critical. There’s no luxu-

ry of saying, “Well, we can just study
part of the population, because it’s so
large.” That’s not the case with child-
hood cancer. | think data aggregation,
data federation, is something we need
throughout cancer research, but it’s a
particularly pressing need in pediatric
cancer research.

What are some challenges

thatare unique to aggregation
of data in pediatric cancer?

NS: | think there are a number of chal-
lenges to data aggregation in general.
There are rules about data sharing and
data privacy. There is the issue of data
hoarding that groups have with data. |
think that problem is probably over-ad-
vertised. It’s not as bad a problem as
maybe some people believe, but it is
still a problem.

Probably the biggest challenge about
data aggregation in general—and
this is not unique to pediatric cancer
data—it’s just a lot harder to do than
you might imagine.

There are a bunch of weedy, complex is-
sues that make sharing data hard. Even
when everybody wants to share, and
we're allowed to share, and the consent
is proper, and all these kinds of complex
issues are okay, getting all the dataina
way thatyou wantit, that you can link it
to thevarious sources and abstract from
electronic health records and put those
clinical data in, and making all of those
pieces talk to each other in a way that’s
safe and secure, and ensures patient pri-
vacy, that’s just really hard to do.

But whenyou do that, the thing you get
out of that effortis greater than the sum
of its parts. You get these abilities to
see what genetic lesions correlate with
what histologic features of the tumor,
correlate with what sorts of outcomes
in the patients. And so, you really can

1

get a lot more out of the data when it’s
aggregated and federated in this way.

You know, we have a demonstration
project, if you will, of the utility of big
data in cancer research, and that’s
The Cancer Genome Atlas. TCGA has
been wildly successful from NCl's
point of view.

But that’s just genomic data. It’s been
used for thousands of publications for
research efforts that we never even
imagined that it would be used for—
going even beyond cancer research.

And so, the next level of that experi-
ment is if genomic data’s good, what
happens when you take genomic data
to the 10th power?

So, that’s really the intent of this effort.
And we think pediatric cancer’s a great
place to start, because the system is
already set up to care for these kids in
a more networked manner than adult
patients, and it’'s an unmet need.

If the funding comes through,
would NCI and the community

be aiming for a clinical-grade
database, or a research-grade
data commons?

NS: | don’t think | would call it solely
a pediatric data commons, because
when | think of the cancer research data
commons that we've been working on
hard—including with Moonshot fund-
ing—that is a set of datasets.

If we called each one of those datasets
a “node,” The Genomic Data Commons
is one node.

There are several others—there’s the
clinical data, the genomic data, the
imaging, cohort data, and other sorts
of data. Each one of those nodes can
be looked into and searched by a com-
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mon overarching metadata aggrega-
tor that can then pull out the radiology
and histology and clinical outcomes
and genomics of a specific patient, for
example—or specific set of pediatric
cancer patients.

| don’t think you would want to cre-
ate a special little pediatric node that
would be walled off and separate from
that greater ocean of data, because the
problem with that is that it won’t be
used to the same extent as that greater
ocean of data.

So, rather than create its own special
walled off node, the idea is to make
that infrastructure, that framework |
described to work better, and then to
actually get a lot of the data. We need
to sequence the tumors. We need to
extract the clinical charts. We need to
upload the medical images. We need to
get all those data and put itin a place
where researchers can use it.

We envision this to be a very high-
grade dataset that will be useful for
real cutting-edge translational and ba-
sic research.

It would be data de-identified, private
and secure, and so, it would be a re-
search-grade dataset to stimulate clin-
ical research in some settings.

To make sure l understand this
correctly: we’re talking about

a broad vision here, but with
childhood cancer as an entry
point, right?

NS: Right.

| think one could argue that if this ef-
fort is highly successful for childhood
cancer, then we'll broaden the efforts
to other cancers next.
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But in a way, it turns the clinical trials
framework on its head.

When you have a lot of patients with
the same disease, it’s easier to test ther-
apies. And in that setting, complexity is
the enemy; right?

You want to have all the patients be
alike and as similar as possible and get
the same therapy, plus/minus one mod-
est change to test, if it works. And that’s
how we’ve made progress in more com-
mon diseases for decades.

But when you're talking about the oth-
er end of the spectrum of rarer cancers
and molecularly defined subtypes, and
that’s where we're going in oncology
for all kinds of cancer, not just child-
hood cancer.

As we talk about molecular defined
subtypes that are rarer and rarer, it’s
harder to use that traditional clinical
trials framework.

What you need to do instead is follow
every patient, learn as much about ev-
ery patient as you can, and this sort of
real world evidence framework.

And then, figure out why they respond,
from analyzing these sort of aggregat-
ed datasets. We think this is the fron-
tier of cancer research in general, and
as | said, pediatric cancer’s the right
place to start.

What are some of the exist-
ing initiatives that NCI can

currently link? Within NCI, or
maybe beyond NCI?

NS: That’s a really good question.

| mean, the support that President
[Donald Trump] suggests—3$500 million
over10 years—is wonderful and appre-
ciated, but thatis not enough money to

boil the ocean in terms of big data. As
| said, big data’s much more expensive
than you might imagine. And the NCI
has a lot of experience with these data
initiatives, and we know what this costs.

So, really, for this to be successful, we
have to leverage existing investments
and make sure we use the datasets that
are already out there and try and link
them and get data and pull data from
them to get into this common aggre-
gated and federated dataset that lives
in the cloud.

So, there are things like the TARGET
dataset, that’s the pediatric version of
The Cancer Genome Atlas, that’s 3,400
sequence cases. That’s genomic data.

There’s the Gabriella Miller Kids First
data resource, which has got some
germline data in it and first-degree
relatives. St. Jude [Children’s Research
Hospital] has a lot of patients that are
sequenced with some clinical annota-
tion, and so, we've been having a lot of
discussions with them.

The Children’s Oncology Group has
Project:EveryChild that NCI supports.
That’s got a lot of stored samples and
some clinical annotation, and most of
those children were treated on clin-
ical trials.

None of these existing things are per-
fect. They all have some aspects of the
elements we want, but by putting them
all together and making them search-
able—the vision is that you would just
go in as a researcher and look for, say,
who with neuroblastoma responds to
adriamycin.

And youwould know if that was a St. Ju-
de’s patient, or a COG patient, or wher-
ever the source came from.

We also, by the way, are thinking about
how we would collaborate with inter-
national stakeholders. There are a lot
of other countries that want to do bet-
ter with their pediatric cancer data. The
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World Health Organization has a major
initiative.

And because the cases in pediatric can-
cer are rare, getting more data from
other countries is a useful thing. There
are some challenges unique to global
data sharing, but for pediatric cancer,
some uses of international data will be
important, too, we think.

And might this also be an op-
portunity for public-private

partnership, if the money
comes through?

NS: I think everything’s on the table as
to how we build this out.

It is unimaginable to me, given the
expertise that exists for data analysis
and data aggregation in the private
sector, that we wouldn’t be relying
heavily on industry partners for some
aspects—be thatasa contractorto help
us extract the data from the charts, or
as a cloud resource provider to help
support some of the systems, or a ma-
chine learning company to help do cut-
ting-edge analysis.

| think we will have specific tasks that
will require industry partnerships, as
well as many academic partnerships,
and partnerships with the cancer advo-
cacy community.

I think all of those things are likely to be
animportant part of this. Once you have
theinfrastructure built, say, youwant to
get some sequencing data, it’s possible
for a separate initiative.

Companies and organizations that se-
quence tumors, they can put their data
in our dataset. So, once the common
structure is there, it allows everybody
to contribute data to the sandbox and
all things work better.

Where is NCI currently in
terms of its capacity to do se-
quencing? Would it be useful

to have really deep genomic
sequencing, whole genome
and exome sequencing?

NS: We have sequenced a number of pa-
tients, and we have access to sequences
done by others fora number of patients.

But | think you're right, some of the
money for this effort would also be
used to pay for additional sequencing.

But | want to be clear, not most
of the money.

This is not TARGET I, a sequencing ef-
fort. Thisisjustto fill out some key data-
sets where we feel like the sequencing
data were missing.

| think the kinds of sequencing we
would need would be minimum anal-
ysis of DNA, which could be for kids a
whole genome is more important, be-
cause they have structural variance and
other things that are harder to find with
whole exome.

| think we’ll need some germline se-
quencing, and already have a lot of ger-
mline sequencing, but we’ll need to do
thatas well.

But I think, importantly for kids, the tu-
mors tend to have fewer mutations and
often, certain subtypes the driver muta-
tion tends to be the same thing over and
over again. So, DNA sequencing is not
generally enough for this population.

You need some assessment of the epi-
genetic state of the tumor through ei-
ther RNA sequencing, and/or dedicated
analysis of chromatin.
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So, we think some sequencing will be
required. Obviously, we have a lot of se-
quencing data already that we will use
and aggregate in these datasets.

And, of course, other groups will se-
quence and contribute those data. But
it’s likely we'll continue to need more
sequencing, particularly to get at the
epigenetics data of the cancer. That'll
be really important.

How would you describe the
impact of in-depth genetic
analysis in the pediatric space?

Have we long ago moved past
establishing proof of principle
aswe know it, and is theimpact
meaningful and substantive?

NS: I think there has certainly been suc-
cesses from genomic characterization
from pediatric cancer.

So, the appreciation that there are rare
responders to pediatric immuno-on-
cology approaches—these kids with
microsatellite instability, the MSI-
high tumors.

Usually, pediatric cancers don’t re-
spond to those drugs, but there are
rare patients that do, they're identified
through sequencing.

| think the appreciation of out trans-
locations and certain neuroblastoma,
and other kinase targets that were
identified for adult cancer were then
validated as pediatric targets through
sequencing efforts.

But something that still happens today
is, you have drugs that work in kids,
where the children respond—in some
cases very nice responses—and we
don’t know why. It’s not really specified
by any DNA mutation.
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So, there are patients that respond to a
drug like adriamycin or a treatment like
radiation therapy, and we can’t predict
that solely by analyzing the DNA.

So, there is more molecular information
we need about those patients to real-
ly predict who'’s going to respond—to
solve this key question in clinical oncolo-
gy, this decision problem of, how do you
decide what drug to give a patient first?

Thatis a huge problem not only for kids,
but also adults. And we really can’t an-
swer it. Our ability to predict response
is still very limited, and as you know,
highly impure.

We treat people two months, we get a
CAT scan and see that the tumor didn’t
shrink. That'’s the most frustrating thing
in the world as an oncologist, to give
someone months of ineffective therapy.

So, I think this is an opportunity to try to
figure out: What do you need to know
about a child’s tumor, what molecular
information do you need to know?

Or maybe it’s not just molecular infor-
mation. Maybe radiology helps. Maybe
clinical features help, etc.

What set of information do you need to
know to predict what therapy’s going
to work best?

Since thisis all going to require
significant investment—and
we have a proposed $50 mil-

lion a year—if you could sub-
mit a budget request, what
would be the ideal amount?

NS: As | said, big data’s very expensive.
But $50 million a year for 10 years is a
significant investment. | mean, that
would help a lot.
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Certainly, Congress decides the appro-
priation, were they to give us more,
we'd find a use for it. | mean, NCl could
always use more support for great can-
cer research.

| think one part of the portfolio that
would be really important is the ability
to give some research grants. So, some
of the funding would go to research
initiatives both in terms of analyzing
data using novel techniques, so fund
people to do cool machine learning
or artificial intelligence approaches to
data analysis.

Butalso, to use these datasets we create
for specific purposes, like try to under-
stand response to therapy, or try and
find a new target for drug development
using these federated datasets.

And to that grants portfolio, that could
be augmented with additional funds.
The more we could spend on investi-
gator-initiated research in the commu-
nity, the better we do, | think, in can-
cer research.

So, that’s part of it. | think there are lots
of other portions of the data initiative
that could be built out based on what
Congress decides to appropriate.

This might be a question for
Congress as well, but as you
know, the STAR Act is autho-
rized to spend $30 million
per year over 5 years for the

creation of a biorepository.
Should that money be sepa-
rate, or used together with
this? What are the chances
that the $500 million might
come through as new cash?

NS: The STAR Act has some broad di-
rection for HHS, and NCI’s part is fo-

cused on biospecimen and survivor-
ship research.

We have already begun implementing
the STAR Act with specific funding op-
portunities in FY 2019 and have some
great stories that we’ll be able to talk
about as those funding announce-
ments get a little further along, and
when some of the new projects are re-
ally built out.

And that’s really a great thing. We need-
ed a better survivorship portfolio and
better biospecimens collection.

But this effort, this new initiative will
then build upon that framework, that
foundational work. And really be sort
of a force multiplier, if you will, for
that effort.

Because, if you think about it, you col-
lect all these biospecimens, but then
you need additional money to sequence
them and to clinically annotate them,
and to get the radiology images, and to
put all the data somewhere where peo-
ple can useit.

That’s why data sharing’s so expensive;
just having the piece of tumor is a very
early part of the whole analysis. And we
need to do everything.

And so, | think the STAR Act is, in some
ways, a great taking-off point for this
initiative. But | think it’s also important
to say that this initiative would not only
facilitate and improve survivorship re-
search and biospecimen analysis, but |
think it really helps with every area of
pediatric cancer research.

If you're interested in response to ther-
apy or pathogenesis, you're interested
in why kids got these cancers to begin
with, or you're interested in disparity
populations within pediatric cancer.

These are all things that are hard to
study because pediatric cancers are
rare. Buta big data initiative allows you
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towork on almostany area of childhood
cancer research, including the laudable
goal of advancing survivorship research.

What are the next steps to-

wards making this an effec-
tive initiative?

NS: We are already working on these
ideas—NCI has a robust portfolio of
childhood cancer research and we're
already starting to meet internally and
with stakeholders to talk about how we
can really facilitate the big data initia-
tive in childhood cancer.

Of course, dedicated funding is im-
portant and we won’t know that until
the FY 2020 appropriations process
is complete.

We plan to convene a meeting asking
stakeholders as well as data experts to
come to the NCI sometime in the next
couple of months to talk about where
are the opportunities?

And hopefully as we have a better idea
of what type of funding might be pos-
sible, the size of the opportunity will
come better into focus.

But this is an area the NCI’s really
focused on.

As you know, one of my key focus ar-
eas when | came here—that I've been
talking about non-stop for15 months—
has been data, using big data better.
And we think pediatric cancer’s a real-
ly great place to apply some of those
principles.

So, we're going to do this to some ex-
tent, but obviously, new funding from
Congress would really be appreciated
and speed things along.

Did I miss anything?

NS: Let me say one other very important
thing, which is that we've never really
had a dataset like this.

This quality, this size, this scope doesn’t
existin any area of biomedical research.
And so, this is an important first step in
learning how useful radical data sharing
and aggregation can be.

Therefore, we really expect it to inform
not just childhood cancer, but every
kind of cancer.

[ think that studies done with these mul-
timodal datasets will benefit non-ma-
lignant disease, will have implications
for things that aren’t even cancer, just
the way that The Cancer Genome Atlas
has been used for lots of purposes that
have nothing to do with cancer.

So, | think these big datasets are very
valuable and useful, and I think child-
hood cancer is the pilot phase. But we
envision that what we learn from this
effort will be useful well beyond child-
hood cancer.

And also doing it in a federat-

ed way, which would also be a
new way of doing things.

NS: Yes, the machine learning commu-
nity’s really coming to us, and they're
saying, “We can’t use our cool artifi-
cial intelligence technology if you just
have radiology and no clinical infor-
mation. Or you just have pathology
and no response data. Or you just have
the genomics.”
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Their modern, cutting-edge analytic
tools really work better in these robust
multi-modal datasets, and | fully agree
with that. | think as you start adding
these things together, it's not really
just additive, it’s sort of an exponential
growth and utility.

| think this effort could be a game
changer for childhood cancer pa-
tients, and I'm excited about what we
can achieve.
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We’ve never really had
a dataset like this. This
quality, this size, this
scope doesn’t exist in
any area of biomedical
research. And so we
envision this as an
important first step in
learning how useful
radical data sharing
and aggregation

can be. Therefore,

we really expect it

to inform not just
childhood cancer, but
every kind of cancer.
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It’s extremely exciting
to hear and see both
the NCI and the
administration and
other community
partners and patient
groups really
coming together and
reconsidering, “‘What
are the unmet needs
that can inform in
new ways through
new approaches

of integration?’
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Matthew Ong: Is there a need
for a consolidated data com-

mons for pediatric cancer?
Whatare you hearing from the
childhood cancer community?

Adam Resnick: | think this would be a
universal answer in the pediatric cancer
community: the data needs are not cur-
rently met, and it’s for a variety of dif-
ferent reasons that are distinguished in
the pediatric setting, compared to the
adult cancer landscape.

Centralization is one approach, espe-
cially as supported by disease-specific
efforts or NIH entities, but there is also
a likely need for federation across a de-
centralized data commons landscape.

Can you describe what you've
learned in your work on da-
ta-driven discovery, and how

that approach could inform
the creation of a larger, feder-
ated model for databases?

AR: One of the main challenges, obvi-
ously, in the pediatric cancer landscape
is that no single institution sees enough
patients of a particular kind to collect
enough specimens or generate enough
datatoanalyzeitindependently, or ful-
ly interpret the datasets on their own,
or even generate sufficient the data on
their own to drive the accelerated im-
pact for patients that data-driven pro-
cesses can impart.

And so, if any one entity wanted to
actually undertake such an effort, it
would take a very long time, just be-
cause the pediatric cancer landscape,
by definition, ends up being a rare dis-
ease research context, despite the fact
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it’s currently the leading cause of dis-
ease-related death in children.

By definition, the pediatric community
has to undertake a different form of
consortia or collaborative-based ef-
forts in order to aggregate or connect
either specimens or datasets in order to
empower them for meaningful analysis.

Asecond layer of challenge is that there
are much fewer of us in the pediatric
research community undertaking the
analysis of such datasets or sufficient
numbers of us focused on the analysis
of specific cancers.

And what | mean by thatis that the data
can bejustas complex andjustas chal-
lenging to understand as a melanoma
cancer dataset or a lung cancer dataset
as require similar levels of infrastruc-
ture and resources.

But by comparison, there are very few
focused domain experts, let’s say for
certain types of pediatric cancer, like
medulloblastoma or neuroblastoma
researchers, to fully explore, mine and
interpret and iteratively re-contextual-
ize the data.

And so, in the context of the modern,
technologically evolving landscape of
new types of data and their analysis,
whether it’s a different modality from
genomics to proteomics to single-cell
datasets, or even how such data get
intersected in the clinical trial context,
there’s a need for the pediatriccommu-
nity not only to collaborate amongst
themselves, but also to undertake en-
gagementand recruitment of data-type
specific domain expertise into our re-
search community for communities
who may not have yet defined pediatric
cancers as a research objective.

| think it represents what we think
of and what others have also recent-
ly contextualized as the opportunity
and need for models of convergence
research across the disparate knowl-
edge domains and research efforts,

meaning thatas a community we must
have infrastructure and mechanisms to
provide access and use of the datain a
way that’s non-local, that functions to
bring together, one, the disease-specific
community itself with their domain ex-
pertise, but two, also attracts and brings
other research community members
who may not even be researchers in
the pediatric disease context, but have
other expertise to inform, connect, and
analyze data.

This is the transformational power
of a data commons or data federa-
tion approach in accelerating transla-
tional impact.

You can imagine genomicists or pro-
teomicists or computer scientists who
may not necessarily have received their
training or have ever had access to pe-
diatricdata in the past.

How can we bring them into the fold
and provide them the capacity to in-
form pediatric cancer datasets part-
nering in non-local environments with
disease-specific domain experts?

To accelerate discovery and transla-
tion, it’s clear that the data generator
is not the only user who should inform
analysis. This is in part because of the
diversity of expertise required, but
also because other data sets and their
connectivity, immediately impart new
paths to knowledge not evident in the
initial investigatory-specific cohort.

Diversifying the community of exper-
tise and its access and utilization of
data will only accelerate our capacity
to interpret it, just because we don’t
currently have enough pediatric cancer
researchers and are unlikely as a com-
munity to be able to scale our resources
in a community-specific way.

And, certainly, in the data-driven re-
search component, the NIH as a whole,
I'd say, and as has been defined recently
by the NIH’s strategic plans, faces a crit-
ical shortage of data scientists. Data sci-
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entists with particular expertise in pedi-
atrics are therefore even more limited.

We have to actually think about our
community in a much broader scope,
and through strategic investments in
pediatric cancer research, look for how
such efforts can support growth via
convergence and integration.

| think the challenge that the pediatric
community faces is that there’s tre-
mendous power and impact that can
be harnessed by focusing, centralizing
efforts in a pediatric disease entity, or
perhaps evenin a broader pediatric can-
cer-specific effort, but there’s also the
risk of potentially siloing the pediatric
community in doing so.

This is the critical balance data com-
mons infrastructure and data-driven
efforts must navigate. We must har-
ness and empower community efforts
through the lens of domain experts, but
also recognize the design principles re-
quired to fully harness acceleration of
discovery from data to information to
knowledge and impact through the
elimination of such domain-specific
boundaries and control.

In addition to data science specific ap-
proaches, | also think there’s a strategic
space, supported by new technologies
and resources, for our community to
look at not only bringing in other do-
main experts into the field in support
of convergence research, across pedi-
atric data types and modalities, but
especially in cancer we also need to
really think of pediatric cancer as part
of the continuum of research across pe-
diatrics, adolescents and young adults,
and ultimately adult cancers, recogniz-
ing that these are indeed different and
likely have different origins or causes, as
kids don’t typically get cancer, because
they smoke or overeat, or because of
any of the other major lifestyle drivers
of adult cancers.

Butasa community, we've begun to rec-
ognize that there are many opportuni-

ties for looking at cancer more broadly
and integratively across this continu-
um of research across ages and across
cancer types.

In the pediatric cancer landscape, espe-
cially, there are additional opportunities
to also expand this continuum even be-
yond cancer, recognizing that pediatric
cancer is occurring in the context of
childhood development.

Thatis indeed the context of the efforts
being undertaking by the NIH Gabriella
Miller Kids First Pediatric Research Pro-
gram, which is a trans-NIH initiative, as
the Kids First Data Resource Center,
we're trying to make headway in look-
ing at ways in which cross-disease anal-
yses across cancer and structural birth
defects can also support the discovery
process and its acceleration towards
translational impact, recognizing that
many childhood disease and syndromes
have both a structural birth defect com-
ponent and a cancer component con-
nected through shared biology.

Through such integrative efforts that
look at leveraging a tremendous oppor-
tunity to think about pediatric cancer
anew—in ways that leverage emerging
data-science supportive technologies,
cloud-based resources, and communi-
ty engagement—I think this can really
transform the research landscape in
terms of its capacity to accelerate dis-
covery, diagnostics, and have imme-
diate impact in the context of clinical
translation, potentially prospectively
for each and every individual patient
across the U.S.

For us, it’'s extremely exciting to hear
and see both the NCI and the admin-
istration and other community part-
ners and patient groups really coming
together and reconsidering, ‘What are
the unmet needs that can inform in
new ways through new approaches of
integration?’

“This is a time of new technologies, new
initiatives and efforts, the emergence
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of an NIH data commons landscape,
the ongoing growth of efforts of the
NClI in terms of establishing and devel-
oping a data commons framework, the
proposed new resources and influx of
funding provide, and just-in-time op-
portunity for our community to engage
in defining how all these parallel and
intersecting efforts can be brought to
bear in the context of the pediatric en-
terprise and the translation to impact.”

What'’s in the works at CHOP?

AR: At CHOP, within our center, there
are largely two broad efforts underway,
but intrinsic to these is the recognition
that CHOP, like all pediatric research
hospitals, must work in the context of
a community of hospitals.

One are consortia-based initiatives
where again, groups of investigators
and hospitals have come together in-
dependent of, let’s say, NIH funding
or specific initiatives, to support cen-
tralized biorepository-based efforts
or data generation efforts in a disease
specific manner.

My own experiences really began with
and have largely benefited from a pe-
diatric brain tumor initiative called the
Children’s Brain Tumor Tissue Consor-
tium. In that context, we have recruited
more than 3,000 patients on a longitu-
dinal, observational study.

We have just finished sequencing and
released via the Kids First Data Re-
source more than1,000 whole-genomes
along with RNA-seq and deep clinical
and phenotypic data for such subjects.
We'll continue to generate additional
data from such specimens and will be
releasing such consortia-based data in
near real-time without embargo.

We're also part of new NCl-supported
initiatives, that again, generate other
new data types beyond bulk sequenc-
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ing, including single cell sequencing
efforts that are leveraging our collab-
oration network amongst pediatric en-
terprises, butalso creating new partner-
ships with adult efforts.

One such pilot initiative that was
launched atthe end of last year is called
Project HOPE and Project CARE, looking
atsingle-cell sequencing at least in one
disease type. Here, it's gliomas, in pe-
diatrics, adolescents and young adults,
and then adult GBMs.

Additionally, a separate pilot is under-
way with the NCI's [Office of Cancer
Clinical Proteomics Research] effort.
This is a proteomics-based initiative in
pediatric brain tumors across multiple
histologies with new data being release
in the coming months. | think that the
community is now poised to leverage
some of these emerging centralized re-
sources, evaluating existing approach-
es in these collaborative efforts while
looking for such efforts can be broad-
ened and scaled.

And again, at CHOP, every one of these
efforts is a partnership, and while we
may be the coordinating center for
some of these consortia-based or NIH-
based initiatives, the reality is that it’s
a shared resource across a broad com-
munity. And there’s parity of ownership
and responsibility across more than 18
institutions who have partnered in
across consortia-based initiatives like
the Children’s Brain Tumor Consortium.

The other side of the equation for data
generation efforts are NIH-sponsored
initiatives that are fairly recent in the
context of the data sciences, and for us
at CHOP this has been in the context of
the Gabriella Miller Kids First Program
or Kids First DRC or Data Resource Cen-
ter for which CHOP is the prime recipi-
ent along with several key partners.

This effort is only a year and a half in
andisan NIH Common Fund-supported
effortthatincludes the NCl and looks at
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creating centralized environments for
cross-disease analysis integration and
dataempowerment, initially focused on
whole-genome sequencing and germ-
line contributions to disease, especially
across childhood cancer and structural
birth defects.

That program includes also data gen-
eration efforts where individual inves-
tigators from a variety of institutions
submit grants, essentially, on behalf of
certain cohorts, and then receive allo-
cated funding for sequencing. Or actu-
ally, I think they just receive the com-
mitment to the sequencing. They don’t
actually get any funding themselves.

The Kids First Program includes data
generation efforts where individual
investigators from a variety of institu-
tions submit application, essentially, on
behalf of certain, well defined disease
cohorts, and then receive allocated se-
quencing commitments for the cohort
that will become part of publicdatasets
on the Kids First DRC platforms.

That Kids First program is staged to
have more than 30,000 whole-ge-
nomes, by the end of 2019, split largely
evenly between pediatric cancer and
structural birth defects cohorts.

Those represent my own center’s di-
rect efforts that are part of a much
larger community of pediatric cancer
efforts. And really, the key to the suc-
cess for these types of effortsis also, as
I mentioned before, ensuring that we're
not siloed.

We're working very hard on partner-
ing the Kids First DRC with efforts at
the NCI, particularly as it relates to the
Genomic Data Commons and the data
commons framework, ensuring that us-
ers can interact between such spaces,
because, as | mentioned, the pediat-
ric cancer context is slightly unique in
the context of syndromic diseases and
ensuring that we can both integrate
vertically across, particularly, NIH ICs’

efforts for pediatric data, as well as
horizontally across different institutes
and centers within the NIH is key to our
community’s success.

These efforts are still at the early
stages, but | think there’s tremendous
momentum in the program across
our community.

In creating a data federation
that isn’t only clinical-grade,
but also research-grade, how

deep does the sequencing
need to be in order for the
data to be effective or useful?

AR: | think there are a couple of differ-
ent ways to think about these ques-
tions. One of the challenges of, and |
think this is what you're pointing to this
space, is the difference between let’s
say, clinical-grade sequencing and re-
search-based sequencing. One type of
difference thatyou noted is in the depth
of coverage of sequencing and its use.

But one of the key challenges that
the community still faces is that the
approach of using panels or target-
ed-based efforts is largely derived from
creating such clinical platforms in ways
that can be directly linked to existing ac-
tionability. And because the actionable
space can be limited in pediatric can-
cers, clinical panels can also be limited
in advancing new knowledge.

| think what we're finding more and
more is that more comprehensive pro-
cesses that essentially look at the entire
genome—Ilike a whole-genome se-
quencing as opposed to a whole-exome
or a panel—provide a larger amount of
information that can complement cur-
rent clinical efforts.

It’s true that not all the information
and perhaps not even a majority of
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WGS data may necessarily be clinically
actionable at that particular moment,
but through the right types of infra-
structure and community engagement
and resources, those efforts can be-
come a living, breathing data set that
continues to grow in understanding
through reanalysis, secondary use, and
data-sharing practices in ways that can
be immediately translatable to the
patients in the clinic orin the context
of either new clinical trial designs or
emerging therapeutics.

| think this is why there is likely a need
for more comprehensive clinical ge-
nomics that can be linked directly to
clinical care and implementation. For
example, particularly in the context of
the emerging immunotherapy land-
scape, where a vaccine-based approach
or neoantigen-based approaches may
be less constrained than the small mol-
ecule-based targeting approaches in
the drug development process, such
data-driven clinical resources could be
transformative.

| think there’s a lot of interest, by our
community, in thinking about compre-
hensive clinical data generation, and
this is driven in part by the recognition
that the cost of large-scale clinical data
generation is now dropping in ways
that it will indeed be feasible for clini-
cal whole-genome sequencing, for ex-
ample, to occur within a short period of
time. Big data is set to transition from
largely occurring in the context of re-
search to, in the very near future, be the
standard of care in the clinical context.

And so, many in our community rec-
ognize that it won’t be too long before,
forexample, clinical whole-genome se-
quencing combined with RNA-seq is the
starting digital footprint of an electron-
ic health record in ways that would sud-
denly make big data a daily reality that
right now is still largely restricted by our
community to research-grade datasets.

But because costs are dropping, that’s
going to happen, and it’s going to hap-
pen fastalong timelines our community
may not be fully prepared to harness,
and we as a community need to think
about what is the right infrastructure
and workflows and standards around
which we can continuously empow-
er the use of such data on behalf of
patients, and how we can support its
implementation in the clinical setting
in ways that, | think, right now are still
going to be fairly challenging for most
oncologists and clinical environments
to fully harness.

So really, building the right tools and
environments to iterate around multi-
modal data analysis, its integration with
the longitudinal, clinical, phenotypic,
and genotypicdata collection processes
is poised to be transformative.

Recognizing that layering longitudinal,
clinical, EHR data along with molecu-
lar clinical grade data across time and
along with imaging data like MRIs or
digital pathology—that’s extremely
key, but again, | think that it has been
challenging historically to implement
especially across a federated landscape
across institutions and hospitals. But
this is likely what will be required for
pediatric cancer research to succeed.

However, from a data driven and tech-
nology perspective, there is a huge
amount of opportunity. And the pediat-
riccommunity, | think, is itself extreme-
ly well-poised because of our historical
existential need to already collaborate
and partner across consortia and clin-
ical trials.

I’'m sure Peter [Adamson] talked about
the COG and the unique context under
which a very high percentage of pedi-
atric patients end up on clinical trials
comparatively to the single digit per-
centages of adult cancer patients. The
community is extremely well-poised for
such initiatives to be undertaken and
be supported.
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Have we definitively reached
a point at which genomic char-
acterization of pediatric can-

cer is the standard approach
to thinking about research
and treatment in a meaning-
ful way?

AR: | think for sure. Some of the best-
case scenarios and use cases that
the entire cancer community utilizes
around molecularly driven or preci-
sion-based approaches are actually in
the pediatric context.

The impact is phenomenal and mea-
sured in slightly different ways, po-
tentially, than in the adult community,
largely because the number of patients
is smaller.

But being able to have precision-based
approaches driven by a molecular defi-
nition of the disease has a number of
different constraints that are especially
importantin a pediatric context.

And I'll provide you the brain tumor con-
text, especially, as a use case.

Non-selective treatment approaches,
let’s say, radiation therapy, that target
a specific cancer in the central ner-
vous system, in the context of a young
child, while it may be curative for the
cancer, the approach can also damage
and oftentimes does damage the cen-
tral nervous system itself of the devel-
oping child.

In the context of development, where
you have cell proliferation both across
cancer and non-cancer contexts,
non-specific approaches have severe
side effects for children in ways that
essentially can impart Pyrrhic victories
for the child, where parents are faced
with decisions of loss of IQ vs. survival.
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And so, precision-based approaches are
especially salient for the pediatric con-
text where you're trying to minimize
long-term side effects, toxicities, and
downstream harm to what hopefully is
a very long life still ahead of a child.

And one that’s likely distinguished from
an aged population who is being treat-
ed for cancer and that has somewhat
different side effects independent of
development.

| think many of us in the pediatriccom-
munity try to enunciate whatis a really
high unmet need for leveraging preci-
sion-based approaches in the pediatric
context to ensure that we are not only
are curing, butalso providing for a hap-
py and long-lived normal life for a child
as a fully functional member of human-
kind. In the pediatric context, survival is
key, but the ultimate goal of most par-
ents is lifelong normalcy.

| think therefore the answer to your
question is obviously, “Yes.” There’s
plenty of evidence in the pediatric con-
text that targeted-based approaches
or precision-based approaches that are
defined by molecular contexts are ex-
tremely effective.

However, what is also informative to re-
member is that in the pediatric cancer
context, one of the biggest challenges
we face is that if we don’t have large
numbers to support the kinds of tradi-
tional clinical trials that have been run
historically in other cancer types, and so
it’s extremely important that when we
do run clinical trials, the patient popu-
lations are very well defined.

And so, what we're now finding is that
what has been pathologically described
as one disease is potentially five or six
or 11 different diseases, when you
start looking at the detailed molecu-
lar biology.
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And that presents a challenge for a
whole new type of way of thinking
about creating the kinds of clinical tri-
als where the right patients are selected
for the trials in ways, that with smaller
numbers, are more likely to actually
achieve meaningful, statistically signif-
icant results as supported by molecular
definition of disease.

| think it’s along those two contexts—
precision-based therapies and molec-
ular definition of disease—that | think
there’s tremendous opportunity for ap-
plying data generation-based efforts.

In one, guiding a path to sub-classify
and better classify diseases in ways
that can define the kind of clinical trials
that we need to innovate around, in the
context of smaller numbers of patients.

And then secondarily, in engaging tar-
geted or precision-based approaches
that can mitigate the harm and toxici-
ties that traditional chemotherapeutic
or radiation-based approaches impart
in the developing context of child-
hood cancer.

Itsounds like NCl and the com-
munity are pretty much on the
same page about where this

needs to go and how potential
new federal funding could be
used in this space.

AR: Yes. And | think it's a unique oppor-
tunity and time, because of the syn-
thesis of new technologies, new ways
to empower communities to come
together around data commons-like
environments and infrastructure that
supports truly non-local, federated,
convergence-based research through
collaboration, and shared resources
bringing new and diverse communi-
ties together.

Is there anything I've missed?

AR: No. | think, by and large, hopeful-
ly most of us that you've interviewed,
really are sounding the same message
of unprecedented opportunities, clear
unmet needs, and really strategic align-
ment between the community, hospital
systems, clinical trial organizations, the
NIH, and the U.S. government.
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In the pediatric cancer
landscape, especially,
there are additional
opportunities to also
expand this continuum
even beyond cancer,
recognizing that
pediatric cancer is
occurring in the
context of childhood
development.

99



Roberts spoke with
Matthew Ong, a reporter with
The Cancer Letter.
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CONVERSATION WITH
THE CANCER LETTER
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Historically, cancer
research drug
development has
largely been focused
upon adult cancers
with drugs trickling
down to pediatric
trials over time. But
we now know that 55
percent of the driver
mutations are unique
to childhood cancers.
So, relying upon that
old model is not going
to serve children well.
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St.Jude’s Roberts:

“No single institution

can maximize cures and
minimize toxicities alone”

Charles Roberts

Executive vice president,

Director, Comprehensive Cancer Center
Director, Molecular Oncology Division
St. Jude Children’s Research Hospital
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Matthew Ong: You have a
pretty comprehensive data-
base at St. Jude, but overall, as

a community of pediatric re-
searchers, is there a need for
something bigger, better?

Charles Roberts: | think there is a sub-
stantial unmet need.

This year, Jinghui Zhang from Compu-
tational Biology at St. Jude, working
with the National Cancer Institute and
Children’s Oncology Group, performed
genomic analysis of 1,699 childhood
cancers and found that 55 percent of the
genetic mutations that drive pediatric
cancer are not found in adult cancers.

Historically, cancer research drug devel-
opment has largely been focused upon
adult cancers, with drugs trickling down
to pediatric trials over time.

But we now know that 55 percent of
the driver mutations are unique to
childhood cancers. So, relying upon
that old model is not going to serve
children well.

How do we best serve children fighting
cancer? First and foremost it is collab-
oration across institutions and across
areas of expertise, spanning from basic
to translational and clinical research.

The greatestimpact will require a com-
bination of laboratory investigation to
reveal the mechanisms by which these
unique mutations drive cancer, focused
efforts on pediatric cancer translate
into clinical trials specifically for chil-
dren, and robust data sharing.

Given the many pediatric-unique muta-
tions and that differential therapeutic
responses are affected by heterogene-
ity within cancer types and driven by
sub-class specific mutations, getting

samples and data shared are essential
for advancing the field.

With respect to biopsy samples, the
number of cases is smaller compared
to adult cancers, the biopsies are often
small, so samples are limiting and can
be gone quickly.

To address this limitation, one of the
approaches we've been taking is to
systematically put samples into mouse
models and to comprehensively charac-
terize both the original tumor and the
mouse PDX samples via whole genome
and whole exome sequencing, paired
with RNA-seq, methylation profiling.
And then make all of the PDX samples
and genomic data freely available.

Demand is clearly there as our Child-
hood Solid Tumor Network has sent out
over1,300 vials to 194 investigators at 93
institutions in15 countries. And our PRO-
PEL resource has more than 200 sam-
ples of leukemias to share free of charge.

The need for sharing goes beyond sam-
ples—its big data, too. We developed
the St. Jude Cloud for this purpose. It
provides researchers around the world
access to the world’s largest public repos-
itory of pediatric cancer genomics data.

This also reveals the thirst for data shar-
ing, as since its launch less than a year
ago, more than 800 people from over
400 institutions have registered.

They get immediate access to data in
the cloud that previously would have
taken weeks to download.

How many cases do you have

in the cloud thus far?

CR: The St. Jude Cloud already has more
than 5,000 whole genome, whole-ex-
ome, and 1,200 RNA-seq datasets from
more than 5,000 pediatric cancer pa-
tients and survivors.
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We continue to add more whole genome
sequences and expects to make 10,000
of those available at AACR this month.

At ASCO, we're going to be announcing
that comprehensively sequenced and
clinically annotated patient-derived
data will be made available to others
in real time, rather than holding them
back for months or years in order to ac-
company a publication.

Is the St. Jude’s database cur-
rently the most well-annotat-

ed, well-aggregated and most
comprehensive database on
childhood cancer?

CR: St. Jude Cloud is the world’s largest
repository for pediatric cancer genom-
ics data, including pediatric cancer and
cancer survivorship data.

This data includes whole-genome
sequencing, not just whole-exome
sequencing. With whole-genome,
whole-exome and RNA-seq data, we
are already making novel discoveries.

A St. Jude study published in Nature
Medicine last week found whole ge-
nome sequencing led to the discov-
ery of gene fusions common in child-
hood melanoma.

St. Jude Cloud also has a collection of
bioinformatics tools to help both ex-
perts and non-specialists gain novel
insights from genomics data.

These tools include validated data
analysis pipelines and interactive visu-
alization tools to make it easier to make
discoveries from large datasets. Data
and results can be securely shared with
collaborators within the platform.

One of the biggest choke points in ad-
vancing cancer research is the need for
computational biologists. Often, scien-
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tists and physician scientists have good
questions and ideas but don’t have ac-
cess to dedicated computational biolo-
gists as they’re expensive.

What the St. Jude Cloud provides is
brilliant. The tools and designed to be
accessible and user-friendly and dis-
playing results in a way that biologists
and physicians can understand the im-
pact without needing a computational
biologist. Indeed this was a major driver
behind why we created St. Jude Cloud,
and | do thinkit’s world-leading.

Another major advance is providing all
of the data in the cloud so that analy-
ses can be performed without having to
download the data.

Scott Newman, one of our Bioinfor-
matics Group leaders, prior to coming
to St. Jude found that it took over seven
months just to download 10TB data of
92 high grade gliomas from the Pediat-
ric Cancer Genome Project.

With the advent of the St. Jude Cloud,
investigators can analyze data directly
in the cloud.

Indeed, if they choose, they can upload
their own tools, choosing whether to
share them, and immediately analyze
all of the PCGP data.

How much has St. Jude spent
on this in total, to get the
cloud to where it is today? And

how much do you continue to
spend every year? What'’s your
annual budget?

CR: We spent $3.3 million to develop and
launch the St. Jude Cloud, which includ-
ed $500,000 in support from DNANex-
us and $2 million from Microsoft.
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We have budgeted $14.6 million and 15
positions to support it over the first five
years, through 2023.

Additionally, on an annual basis
DNANexus has been providing $500,000
and Microsoft over a million dollars in
storage and computational cost.

Equipping not just the scientists and
doctors at St. Jude, but, in real time
equipping investigators at Dana-Farber,
Memorial Sloan Kettering, Stanford, Se-
attle Children’s Hospital, and people in
Princess Maxima in the Netherlands,
and around the world to have access
to this data, that will facilitate so many
more advances.

For something like this to

be useful, it has to be re-
search-grade; right?

CR: Yes. Absolutely. Most of the tools
are published in peer-reviewed journals
including ProteinPaint which was pub-
lished in Nature Genetics in 2015.

What does it take to make
a database like this re-

search-grade? Do you need
deep sequencing?

CR: There are some questions that
have yes/no answers, such as whether
a patient carries a particular mutation.
Our whole-genome sequencing and
whole-exome sequencing have a min-
imum of 30X and 100X coverage, re-
spectively, which is the standard used
for cancer genomic research.

The current coverage provides us with
90 percent of the power for identifying
mutations present in 20 percent of the
bulk tumors and deep sequencing by

panel may enable discovery of addition-
al variants presentin smaller subclones.

For others, provision of panel data or ex-
omes enables new discoveries. We are
in the process of learning tumor hetero-
geneity by performing single-cell DNA
and RNA sequencing.

While in 2019 we understand the genet-
ics of cancer so much better than a few
years ago, we still have a long way to go.

Increasingly, we're learning that there are
numerous cancer-driving mutations that
canonly beidentified via the combination
of RNA-seq and/or whole -enome data.

And additional information can come
from methylationand ATAC-seq analyses.

Say, forinstance, ifyou’re look-
ing at germline mutations and
you're looking for new, action-
able targets that are unique

to pediatric malignancies, do
you have to do whole genome
sequencing to get there? Or is
this a clinical-grade question?

CR: For current, actionable clinical
questions, typically targeted panels are
sufficient. But we know that the list of
recognized germline predisposing mu-
tations will continue to grow.

There are interesting correlations be-
tween germline variations and ge-
nome-wide somaticalteration profile. For
example, BRCA-like mutational signature
has recently been reported to be a good
predictor for sensitivity to PARP inhibitors.

Given the low mutation burden of pedi-
atric cancer, a genome-wide approach
is required to ensure robust result of
mutational signature analysis.

Furthermore, germline copy number
alterations and structural variations
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have rarely been explored and variants
in regulatory regions will also need a
genome-wide approach.

For this reason, to account for both cur-
rent clinical needs and continued dis-
covery research we perform all of these
on each new cancer patient at St. Jude.

As you know, the White House
promised $500 million—of
course it’s unclear whether
that’s coming through just

yet—but with $500 million
over 10 years, what can we re-
alistically achieve, and is that
enough?

CR: As | mentioned, we now know that
while pediatric cancer shares some fea-
tures and mutations with adult cancers,
for the majority of mutations pediatric
cancer is different.

Any investment is welcome. There’s no
question that the field of pediatric re-
searchers can put that scope of invest-
ment to good use.

This funding will facilitate better data
sharing, which is critical for research-
ers nationwide and around the world
to understand the unique nature of pe-
diatric cancer.

As a field, it will enable us all to be able
to better identify problems and enable
people to develop new ideas about how
we can best intervene.

Do we need a federated mod-
el of data sharing in terms of

infrastructure, and would NCI
be in a good position to facili-
tate that?

CR: | think the federated model is abso-
lutely the way to go.

Past efforts to set up central databas-
es haven’t always worked. The reason
is the field is in evolution. The type of
datawe need is changing. The questions
we're asking are changing.

Just like in any innovative field, whether
it be Silicon Valley or similar industries,
people are thinking and collaborating
and competing and new ideas come up
and you suddenly say, “Oh, that’s much
better,” and the whole field changes.

That innovation enables a number of
experiments and different approaches
to develop rapidly.

St. Jude is developing new tools and
new ways of thinking that we think
are revolutionary for our field, and we
want the community to have access to
those resources.

That’s why we want to provide ev-
erything for free and enable other re-
searchers. It’s critical, and part of our
mission, to share these innovations with
our peers.

And others are interested in focused
sharing of pediatric cancer data too.
The NCl-supported Gabriella Miller Kids
First Data Resource Portal has substan-
tial genome data.

We have been collaborating with Hud-
sonAlpha Institute for Technology and
developed a genome sequencing cen-
ter for the Kids First program with the
focus on generating and uploading the
high quality genomic sequencing data
for pediatric cancer.

The UCSC Treehouse has RNA-seq data
and we have already shared our RNA-
seqdatawith the UCSC Treehouse team.

Additionally, we have discussed with the
Kids First team on multiple occasions
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the feasibility of developing methods
that will make the model of federated
data sharing a reality.

We do think that this federated mod-
el is important in order to support ad-
vances most rapidly and we're excited
about the idea of NCI further support-
ing data sharing.

However, this is technically challeng-
ing and will require dedicated effort to
tackle this problem.

Who else has full capacity to
be able to generate high grade

data and do the sequencing
that required? Or, perhaps, it’s
truly a team effort.

CR: Beating pediatric cancer will clearly
take a team effort. At St. Jude, we're for-
tunate to we have the ability and capac-
ity to make a majorimpact. It’s intrinsic
to our mission.

Danny Thomas didn’'t say, “No child
should die in the dawn of life in Mem-
phis, TN” or “No child should die in the
dawn of life in the United States.”

He said, “No child should die in the
dawn of life.” And | think that is a mis-
sion that everyone can support.

We know that no single institution can
maximize cures and minimize toxic-
ities alone.

In collaboration with COG and many
other institutions, if our scientific ex-
pertise, our data and our analysis tools
speed advances in research and answer
important questions, that’s the goal.
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GUEST EDITORIAL

Needed: A fully funded data
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federation for pediatric cancer >

with deep genomic sequencing
and clinical records

twas a thrilling moment for me when,

sitting on my living room couch, listen-
ing to the State of the Union address, |
heard the president say:

“Many childhood cancers have not seen
new therapies in decades. My budget
will ask the Congress for $500 million
over the next 10 years to fund this criti-
cal life-saving research.

The next day was even better, when |
read a Politico article reporting Speaker
Nancy Pelosi’s retort:

“$500 million over 10 years—are you
kidding me? ... Who gave him that fig-
ure? It’s like the cost of his protection of
his Mar-a-Lago or something.”

By Nancy Goodman
Founder and executive director of Kids v Cancer

Fantastic. At last, we, parents who have
lost our children to cancer, are getting
real political attention for our kids. My
son, Jacob, died of a pediatric cancer
when he was 10 years old.

Of course, Ms. Pelosi has a point—$500
million over 10 years might not get us
to cures for childhood cancer. PhARMA
claims it costs five times as much. | don’t
know. But, dedicated to the right proj-
ect, $500 million could still have signif-
icant impact.

President Trump seemed to make a
significant personal commitment to
this new $500 million in his State of the
Union address. He brought out a beau-
tiful girl who survived cancer, inspira-
tional Grace. The president asked us to

be emotionally invested in Grace, as he
was. He told us that “nurses and doctors
cried when Grace finished chemo.” He
concluded: “Grace—you are an inspira-
tionto usall.”

So—was the use of Grace and the offer
of $50 million a year really an intention
to give children with cancer funds for
new research? Or was it a cheap shot
to pull on our heart strings and ask for
kind feelings toward Mr. Trump? Will
the president and his administration
invest the political capital necessary to
make the additional commitment of
resources to pediatric cancer a reality,
or was itjust an applause line in a very
long speech?
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We will have our first answer when the
president publishes his fiscal year 2020
budget, which is expected to be next
week. Presidential budgets are only
recommendations to Congress and are
only provided in broad strokes. While
we would expect Mr. Trump’s budget to
specify a funding number for the NCI,
it’s not necessarily clear that it will spec-
ify funding for smaller programs within
the NCl, such as a new $50 million pedi-
atric cancer program.

And, if the president proposes instead
an across-the-board cut in the NCI’s
budget, then his offer of an addition-
al $500 million for pediatric cancer re-
search becomes magical math. In this
world of magical math, we do not know
if his $50 million per year is intended as
an increase in pediatric cancer research
funds or as compensation for any fiscal
year 2020 cuts in pediatric cancer re-
search funds.

There may be smoke and mirrors even
if we see an additional $50 million or
more in the president’s NCI budget. It
is still unclear how the president’s $500
million relates to the Childhood Cancer
STAR Act, which added $30 million per
year to the federal budget for pediat-
ric cancer research. Will the pediatric
cancer programs be upped by only $20
million instead?

The pediatric cancer community will be
pushing hard for new and incremental
funding for the NCI. And it would be
disingenuous for the president to talk
aboutincreasing spending for pediatric
cancerresearch if he then requests a cut
in NCI's budget. That means robbing Pe-
ter to pay Paul.

But whether or not the president’s
budget proposes an increase to NCl’s
budget, we will urge the NCI to follow
his prioritization and fund incremental
pediatric projects however they can to
the ¢$50 million marker above the $30

million authorized under the Childhood
Cancer STAR Act.

NCI has a terrific project for the
funds—a data federation for pediatric
cancer with deep genomic sequenc-
ing and clinical records. This platform
needs to add value in both the clinical
and research settings. Private industry’s
resources and expertise in deep genom-
ic sequencing and big data industry’s
expertise and resources could be used
in the design, construction, and popu-
lation of this dataset.

Fully funded, with the $50 million plus-
up, in addition to the portion of the $30
million of STAR Act funding dedicated
to this project, whatever incremental
Speaker Pelosi wants to contribute, and
the participation of private companies,
we could create one of the most robust
datasets for any cancer population.

It could serve as a clinical and research
tool to accelerate pediatric cancer re-
search and draw in researchers, even
from outside the pediatric cancer com-
munity, for years to come.

If we don’t get new funds—meaning
the $50 million per year above the $30
million Congress authorized under the
Childhood Cancer STAR Act, then Grace
was just emotional bait. That would be
really lousy. The president’s offer will
have been a cheap shot, an exploita-
tion of Grace and of all of us whose
children have been treated for or have
died of cancer.

| remain hopeful. NCI has lined up a
terrific project. And, with NCI Director
Ned Sharpless taking the lead, we have
someone who is effective, who has the
stature and who has the commitment
to get it done right. Fully funded, this
would be a transformational project.

Let’s get this done.
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The pediatric cancer
community will be
pushing hard for
new and incremental
funding for the

NCI. And it would

be disingenuous for
the president to talk
about increasing
spending for pediatric
cancer research if

he then requests a
cut in NCI’s budget.
That means robbing
Peter to pay Paul.
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Gottlieb resigns at FDA,

recommends Sharpless as successor

By Paul Goldberyg

Scott Gottlieb has submitted a letter of resignation from his
job as FDA commissioner, reportedly recommending that
NCI Director Ned Sharpless be appointed as his
successor at the agency.

harpless’s name was first mentioned

in The Wall Street Journal as a pos-
sible candidate to replace Gottlieb, and
knowledgeable sources told The Cancer
Letter that Gottlieb has indeed men-
tioned to the administration that Shar-
pless would be his choice for the job.

If Sharpless were indeed to move to
the top job at the regulatory agency, he
would be the second NCl director to do
so. That said, the circumstances were
extremely different in 2005, when An-
drew von Eschenbach received a battle-
field promotion to FDA commissioner.

Von Eschenbach’s predecessor at the
agency, Lester Crawford, was fired af-
ter two months on the job, when he
was found to have failed to disclose
ownership in food, beverage, and de-



vice companies (The Cancer Letter,
Sept. 30, 2005).

By contrast, Gottlieb, a 46-year-old
physician and cancer survivor, has
completed a successful near-two-year
stint as commissioner, and it appears
that he really is leaving largely in order
to put an end to his weekly commute
from Connecticut and spend more time
with his family, which includes three
young children.

Gottlieb is resigning from a controver-
sial administration with his reputation
intact. He has been viewed as a level-
headed regulator and has focused on
genuine public health issues, including
increasing oversight of vaping and other
tobacco products.

Gottlieb’s opportunity costs—mea-
sured in consulting gigs and seats on
company boards—were high when he
took the job. Now, with the words “for-
mer FDA commissioner” added to his
CV, these opportunity costs would be
even higher.

Several friends acknowledge that Got-
tlieb had told them privately that he
wouldn’t stay in his job through the
end of President Donald Trump’s term
in office. However, FDA officials said
they weren’t expecting his resignation.

There were no publicly visible warning
signs about Cottlieb’s plans. On Jan. 3,
social-media-savvy FDA commissioner
tweeted: “I've heard from friends con-
tacted by an online pharma news pub
that’s preparing a story speculating
that I'm leaving #FDA. | want to be very
clear—I'm not leaving. We've got a lot
[of] important policy we'll advance this
year. | look forward to sharing my 2019
strategic roadmap soon.”

Late last year, Gottlieb recruited Amy
Abernethy, an expertin generating and
applying real-world evidence, to the job
of principal deputy commissioner, mak-
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I’ve heard from friends contacted by an
online pharma news pub that’s preparing a
story speculating that I'm leaving #FDA. |
want to be very clear - I'm not leaving. We’ve
got a lot important policy we’ll advance this
year. | look forward to sharing my 2019

strategic roadmap soon

“The reports of my death
have been greatly
exaggerated.”

Mark Twain

3:00 PM - 3 Jan 2019

Earlier this year, on Twitter, Gottlieb invoked Mark Twain in an effort to
quell rumors of his impending departure.

ing her the second-highest ranking of-
ficial at FDA. (The Cancer Letter, Jan. 4).

Abernethy came to the agency from her
job as chief medical officer at Flatiron
Health, a unit of Roche. Since deputy
commissioners have in the past stepped
in to take over as commissioners, Aber-
nethy is also regarded as a potential
successor to Gottlieb.

While the Trump administration has
placed conservative ideologues in
many key position, FDA and NCI have
been spared. Gottlieb has a solid Re-
publican pedigree. His background is
in the pharmaceutical industry, drug
regulation and Wall Street, not liber-
tarian ideology.

NCI’s Sharpless, whose political views
aren’t publicly known, is clearly not
driven by politics, either. A former can-
cer center director and biotechnology
entrepreneur, Sharpless has sought
not only to protect investigator-initiat-
ed research, but also to commercialize
discoveries (The Cancer Letter, Feb. 15).

Tellingly, as soon as he stepped into the
job at NClI, Sharpless commissioned a
review of the Small Business Innovation
Research program, one of the institute’s
lesser-known activities that years ago
provided seed capital for a company
Sharpless had co-founded (The Cancer
Letter, Feb. 22).


https://cancerletter.com/articles/20190215_2/
https://cancerletter.com/articles/20190222_1/
https://cancerletter.com/articles/20190104_1/
http://cancerletter.live.subhub.com/articles/20101219_47
https://twitter.com/sgottliebfda/status/1080962041630900224?s=12
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Sharpless has also forged friendly, in-
formal relationships with FDA oncology
staff members, regularly playing bas-
ketball with and against them.

In one such game involving FDA players,
Sharpless broke his ring finger, a mis-
hap that gives “new meaning to ‘break-
through designation,” he said in a tweet
at the time.

The von Eschenbach situation was dif-
ferent. He was a Bush family friend
whose vision for NCI was focused on
the goal to end “sufferingand death due
to cancer” by the year 2015. His actions
at the institute included reviewing all
programs based on their potential to
contribute to the 2015 Goal (The Cancer
Letter, May 19, 2006).

After being tapped to take the FDA job,
von Eschenbach vowed that he would
run both NCI and FDA (The Cancer
Letter, Oct. 9, 2005). He abandoned
that idea, presumably after the Bush
administration explained to him that
FDA regulates NCI trials, and thus the
two entities cannot be directed by the
same individual.

It’s telling that after taking the FDA
job—where Gottlieb served as his po-
litical minder—von Eschenbach was
apparently directed to stop talking
about his 2015 goal (The Cancer Letter,
Feb.17,2006).

As a presidential appointee, Sharpless
has gone through clearance and sold all
stocks that could pose conflicts.

The NClI job doesn’t require confirma-
tion by the Senate; the FDA job does.
If Sharpless is shifted to the agency,
the institute could face considerable
uncertainty.

At a time of rising appropriations, the
stakes for NCl are high. Funding increas-
es boost the probability of boundary
clashes with other entities at NIH, and a
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Sharpless has forged informal relationships with FDA oncology staff members.
In this tweet, he shows off a ring finger broken in a basketball game vs. FDA.

permanent director is better positioned
to deflect incursions that may arise.

That said, Sharpless’s deputy director,
Douglas Lowy, who has already served
as acting NCl director prior to Sharpless
taking the job, would have the capacity
to provide continuity to the institute.

Lowy doesn’t lack scientific oomph. At
the end of his stintas acting director, he
shared the 2017 Lasker-DeBakey Clinical
Medical Research Award for research
that led to development of the human
papillomavirus vaccine (The Cancer Let-
ter, Sept. 29, 2017).


https://cancerletter.com/articles/20170929_3/
https://twitter.com/nes047/status/967075581639778305
https://cancerletter.com/download/17141/
https://cancerletter.com/download/17135/
https://cancerletter.com/download/17138/

IN BRIEF

Raymond DuBois
receives AACR
Margaret Foti Award

The American Association for Cancer
Research has recognized Raymond
DuBois with the 13th Margaret Foti
Award for Leadership and Extraordi-
nary Achievements in Cancer Research
during the AACR annual meeting, to be
held March 29-April 3 in Atlanta.
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DuBois is dean of the College of Medi-
cine at the Medical University of South
Carolina and professor in the depart-
ments of biochemistry, molecular bi-
ology and medicine. He is recognized
for contributions to early detection,
interception, and prevention of col-
orectal cancer.

DuBois discovered the mechanistic
function of prostaglandins and cycloo-
xygenase in colon cancer initiation and
progression and clarified the role of PCs
in the tumor microenvironment, spear-
heading the consideration of aspirinand
other non-steroidal anti-inflammatory
mediators for cancer prevention.

The Margaret Foti Award for Leader-
ship and Extraordinary Achievements
in Cancer Research was established in
2007 to recognize a “champion of cancer
research whose leadership and extraor-
dinary achievements in cancer research
have had a major impact on the field.”

DuBois is known for discoveries eluci-
dating the connection between inflam-
mation, inflammatory mediators and
early changes responsible for progres-
sion of colorectal cancer. His work in this
area demonstrated the role of anti-in-
flammatory agents in the tumor micro-
environment, resulting in the design of
various clinical trials outlining a role for
anti-inflammatory agents in the reduc-
tion of cancer risk and progression.

DuBois is past president of the AACR,
chairman and president of the AACR
Foundation, and a Fellow of the AACR
Academy. He has served as a member
of the AACR board of directors.

He is a co-editor-in chief of Cancer Pre-
vention Research, and has served as an
editorial board member of Clinical Can-
cer Research and as an associate editor
of Cancer Research, all journals of the
AACR. He serves as vice-chair of the
Stand Up To Cancer Scientific Adviso-
ry Committee.
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Charles Sawyers

to present AACR
Princess Takamatsu
memorial lecture

The American Association for Cancer Re-
search will honor Charles Sawyers with
the AACR Princess Takamatsu Memorial
Lectureship atthe AACR Annual Meeting.

Sawyers is a Howard Hughes Medical
Institute Investigator, chair of the Hu-
man Oncology and Pathogenesis Pro-
gram at Memorial Sloan Kettering Can-
cer Center, and professor of medicine at
the Weill Cornell Medical College.

He is being recognized for work on
cancer drug resistance mechanisms,
specifically those involving the tyro-
sine kinase inhibitor imatinib (Cleevec)
in patients with chronic myeloid leuke-
mia and in prostate cancer patients with
resistance to hormone therapy.

Sawyers’ research into identifying treat-
ments for cancers that have become re-
sistant to established therapies has led
to the development of dasatinib (Spry-
cel) for patients with imatinib-resistant
CML and enzalutamide (Xtandi) and
apalutamide (Erleada) for metastatic
prostate cancer.

Sawyers will present the award lecture
on April 1.
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The AACR Princess Takamatsu Memo-
rial Lectureship, now in its 13th year, is
awarded to a scientist whose novel and
significant work has had or may have a
far-reaching impact on the detection,
diagnosis, treatment, or prevention of
cancer, and who embodies the dedi-
cation of the princess to multinational
collaborations.

Princess Kikuko Takamatsu was instru-
mental in promoting cancer research
and encouraging cancer scientists. She
became a champion for these causes
following her mother’s death from bow-
el cancerin 1933 at the age of 43.

Sawyers is a past president of the AACR,
a Fellow of the AACR Academy, chair of
the AACR Project GENIE Steering Com-
mittee, and co-leader of the Stand Up
To Cancer/Prostate Cancer Foundation
Dream Team “Precision Therapy of Ad-
vanced Prostate Cancer.”

Alberto Mantovani
receives Pezcoller
Foundation-

AACR Award

The Pezcoller Foundation-AACR In-
ternational Award for Extraordinary
Achievement in Cancer Research will
be presented to Alberto Mantovani at
the AACR Annual Meeting.
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Mantovani is being recognized for his
work identifying tumor-associated
macrophages as mediators of cancer
progression, highlighting the role of in-
flammation and the immune system in
tumorigenesis.

His research demonstrating the inter-
play between inflammation and cancer
represents a fundamental paradigm
shift in the field and has contributed
to the emergence and further develop-
ment of tumor immunology.

Mantovani will deliver his award lecture
on March 31.

The Pezcoller Foundation-AACR Interna-
tional Award, now in its 22nd year, was
established in1997 to annually recognize
“a scientist who has made a major scien-
tific discovery in basic or translational
cancer research.” The awardee must be
active in cancer research, have a record
of recent noteworthy publications, and
be conducting ongoing work that holds
promise for continued substantive contri-
butions to progress in the field of cancer.

Mantovani is professor of experimental
medicine and pathophysiology at Hu-
manitas University in Milan. He serves
as senior editor of Cancer Immunology
Research, ajournal of the AACR.

Mantovani is president of International
Union of Immunological Societies and
is past president of the Italian Society
of Immunology and the International
Cytokine Society. He has also served on
the board of the Global Alliance for Vac-
cines and Immunization and IUIS. He is
a member of Academia Europea (2017),
Robert Koch Stiftung (2016), Accademia
dei Lincei (2016), the Henry Kunkel Soci-
ety (2002), and the European Molecular
Biology Organization (2000).

Before his tenure at Humanitas, Man-
tovani was head of the Department of
Immunology and Cell Biology at Istituto
di Ricerche Farmacologiche, and profes-
sor of general pathology at the School
of Medicine at the University of Brescia.

Jeffrey Bluestone to
receive AACR-Irving
Weinstein Foundation
lectureship award

Jeffrey Bluestone has been awarded the
15th AACR-Irving Weinstein Foundation
Distinguished Lectureship by AACR.

The AACR-Irving Weinstein Foundation
Distinguished Lectureship was estab-
lished in 2004 to acknowledge “an indi-
vidual whose outstanding personal in-
novation in science and whose position
as a thought leader in fields relevant
to cancer research has had, and con-
tinues to have, the potential to inspire
creative thinking and new directions in
cancer research.”

The recipient of this award is selected
annually by the AACR president.

Bluestone is being recognized for his
scientific contributions to the fields
of molecular biology and immunolo-
gy, specifically his work involving the
characterization of CD28 and CTLA-
4 function, and subsequent studies
demonstrating the role of T—cells in
modulating autoimmunity and organ
transplant rejection.

Collectively, his research accomplish-
ments have revolutionized the under-
standing of T-cell biology and have been
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essential to the development of count-
less studies dedicated to understanding
the role of theimmune system in cancer
initiation and progression.

Bluestone is president and CEO of the
Parker Institute for Cancer Immunother-
apy and the AW. and Mary Margaret
Clausen Distinguished Professor at Uni-
versity of California San Francisco. He is
also director of the Hormone Research
Institute in the Diabetes Center at UCSF.

Most recently, Bluestone used preclini-
cal models tofacilitate the development
of biological treatments and cell-based
therapies for patients with autoimmune
disease. He continues to initiate new
projects to determine Treg stability con-
trol mechanisms, with the goal of devel-
oping therapeutics aimed at targeting
Tregs in autoimmunity and cancer.

Prior to joining UCSF and the Parker
Institute, Bluestone was director of the
Ben May Institute for Cancer Research at
the University of Chicago. He also spent
time as a seniorinvestigator at the NCI.

Manuel Hidalgo
named chief of
hematology and
medical oncology
at Weill Cornell

Manuel Hidalgo was named chief of the
Division of Hematology and Medical
Oncology in the Weill Department of
Medicine at Weill Cornell Medicine and
New York-Presbyterian/Weill Cornell
Medical Center, effective June 1.

Hidalgo will succeed David Nanus, who
has led the division since 2004, first as
co-chief with Barbara Hempstead un-
til 2012, then as division chief. Nanus
will remain on Weill Cornell Medicine’s
faculty and serve as director of New
York-Presbyterian and Weill Cornell
Medicine’s Healthcare Services’ Can-
cer Program.

Recruited as the E. Hugh Luckey Dis-
tinguished Professor of Medicine, Hi-
dalgo comes to Weill Cornell Medicine
and NewVYork-Presbyterian/Weill Cor-
nell Medical Center from Beth Israel
Deaconess Medical Center in Boston,
where he served as chief of the division
of hematology as well as clinical direc-
tor of the Rosenberg Clinical Cancer
Center. He is also the Theodore W. and
Evelyn G. Berenson Professor of Med-
icine at Harvard Medical School and
deputy associate director for clinical
sciences at the Dana-Farber/Harvard
Cancer Center.

Greg Delgoffe

to receive Sy

Holzer Endowed
Immunotherapy
Research Fund

UPMC Hillman Cancer Centerimmunol-
ogist, Greg Delgoffe is the first recipient
of the newly established Sy Holzer En-
dowed Immunotherapy Research Fund

to advance innovative research in can-
cer immunotherapy.

The fund was established to honor Hol-
zer’s philanthropic work as president
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of PNC Financial Services and years of
service as chair of UPMC Hillman Cancer
Center Council.

The fund has been supported through
leadership gifts made by individuals,
foundations and corporations, includ-
ing Robert and Christina Pietrandrea,
Jay Cleveland and Cleveland Brother
Equipment, the Heinz Endowments,
the Hillman Foundation, the Buncher
Foundation and the Stanley M. Marks,
Research Fund.

Delgoffe, assistant professor of immu-
nology at the University of Pittsburgh,
alsois aresearch scientist at UPMC Hill-
man Cancer Center’s Tumor Microenvi-
ronment Center.

His laboratory seeks to understand how
cancer cells use fuel from their local en-
vironment, starving infiltratingimmune
cells and preventing them from attack-
ing cancer cells.
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Genentech submits
sNDA for Venclexta
plus Gazyva

for previously
untreated CLL

Genentech announced the submission
of a supplemental New Drug Applica-
tion to FDA for Venclexta (venetoclax)
in combination with Gazyva (obinutu-
zumab) in people with previously un-
treated chronic lymphocytic leukemia
and co-existing medical conditions.

Genentech is a unit of the Roche Group.

FDA is reviewing the application under
the Real-Time Oncology Review pilot
program, which aims to explore a more
efficient review process to ensure safe
and effective treatments are available
to patients as early as possible.

Venclexta is being developed by AbbVie
and Genentech. Itis jointly commercial-
ized by the companies in the U.S. and
commercialized by AbbVie outside
of the U.S.

Breakthrough Therapy Designation was
granted based on results of the random-
ized phase Il CLL14 study, evaluating the
fixed-duration combination of Venclex-
ta plus Gazyva, compared to Gazyva
plus chlorambucil, in people with pre-
viously untreated CLL and co-existing
medical conditions. The study met its
primary endpoint and showed a statis-
tically significant reduction in the risk
of disease worsening or death (progres-
sion-free survival as assessed by inves-
tigator) compared to standard-of-care
Gazyva plus chlorambucil.

Safety for the Venclexta plus Gazyva
combination appeared consistent with
the known safety profiles of the indi-
vidual medicines, and no new safety
signals were identified with the combi-
nation. Data from the CLL14 study will
be presented at an upcoming medical
meeting. The CLL14 study is being con-
ducted in cooperation with the German
CLL Study Group, headed by Michael
Hallek, M.D., University of Cologne.

CLL14 (NCT02242942) is a randomized
phase Ill study evaluating the combi-
nation of fixed-duration Venclexta plus
Gazyva compared to Gazyva plus chlo-
rambucil in patients with previously un-
treated chronic lymphocytic leukemia
and co-existing medical conditions.

Altogether, 432 patients with previously
untreated CLL were randomly assigned
to receive either a 12-month duration

of Venclexta alongside six-month du-
ration of Gazyva (Arm A) or six-month
duration of Gazyva plus chlorambucil
followed by an additional six-month
duration of chlorambucil (Arm B).

The primary endpoint of the study is
investigator-assessed progression-free
survival. Secondary endpoints include
PFS assessed by independent review
committee, minimal residual disease
status, overall response, complete re-
sponse (with or without complete blood
count recovery), overall survival, dura-
tion of response, event-free survival,
time to next CLL treatment and safety.
The CLL14 study is being conducted in
cooperation with the German CLL Study
Group, headed by Michael Hallek, Uni-
versity of Cologne.

Study: Al may perform
as well as radiologists

A paper published in the Journal of the
National Cancer Institute suggests that
artificial intelligence systems may be
able to perform as accurately as radiol-
ogists in the evaluation of digital mam-
mography in breast cancer screening.

Breast cancer screening programs us-
ing mammography are effective in re-
ducing breast cancer-related mortality.
However, current screening programs
are highly labor intensive due to the
large number of women that have to
be screened.

Considering the increasing scarcity of
breast screening radiologists in some
countries, many researchers believe


https://goo.gl/KxP6Gw
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other screening methods may be worth
investigating.

Since the 1990s, computer-aided de-
tection systems have been developed
to detect and classify breast lesions in
mammograms automatically. However,
no studies to date have found that these
systems directly improve screening per-
formance or cost effectiveness. This has
precluded their use as a method for
screening mammography.

In this study, researchers compare, at
a case level, the cancer detection per-
formance of a commercially available
Al system to that of 101 radiologists
who scored nine different cohorts of
mammography examinations from
four different manufacturers as part of
studies previously performed for oth-
er purposes.

Each dataset consisted of mammaogra-
phy exams acquired with systems from
four different vendors, multiple radiol-
ogists’ assessments per exam, yielding
a total of 2,652 exams (653 malignant)
and interpretations by 101 radiologists
(28,296 independent interpretations).

The performance of the artificial intel-
ligence system was statistically not-in-
ferior to that of the average of the 101
radiologists. The evaluated system
achieved a cancer detection accuracy
comparable to an average breast radiol-
ogist in this retrospective setting.

“Before we could decide what is the best
way for Al systems to be introduced in
the realm of breast cancer screening
with mammography, we wanted to
know how good can these systems re-
ally be,” loannis Sechopoulos, one of the
paper’s authors, said in a statement. “It
was exciting to see that these systems
have reached the level of matching the
performance of not just radiologists,
but of radiologists who spend at least a
substantial portion of their time reading
screening mammograms.”
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Paige.Al receives
FDA Breakthrough
Device designation

Paige.Al, a start-up in computational
pathology focused on building artificial
intelligence received the Breakthrough
Device designation from FDA.

According to Paige.Al, this is the first
such designation for Al in cancer diagno-
sis publicly announced by any company.

“Paige.Al is focused on providing arti-
ficial intelligence tools to pathologists
that will enable them to become faster
and more accurate in their diagnosis
and treatment recommendations for
the care of cancer patients,” Leo Grady,
CEO of Paige.Al, said in a statement.

The FDA’s Breakthrough Device desig-
nation is granted for technologies that
have the potential to provide for more
effective diagnosis or treatment for
life-threatening orirreversibly debilitat-
ing diseases, where timely availability is
in the best interest of patients because
no approved alternative exists or be-
cause the technology offers significant
advantages over existing approved
alternatives.

The Breakthrough Device program was
created by the 21st Century Cures Act.

Paige.Al was launched in early 2018
based on technology developed by
Thomas Fuchs, co-founder of Paige.Al,
and his colleagues and a license agree-
ment with Memorial Sloan Kettering
Cancer Center. MSK began digitizing its
pathology slides four years ago.

Under the license agreement, Paige.Al
receives de-identified images of dig-
itized slides—more than one million
such slides to date—and is funding the
digitization of an additional four million
archive slides, which in total will create
the largest digital pathology dataset.

Paige.Al is working with this de-iden-
tified dataset to develop a compre-
hensive portfolio of Al products across
cancer subtypes to serve the needs of
pathologists around the world.

Lynparza receives
positive EU
CHMP opinionin
breast cancer

AstraZeneca and Merck said the Com-
mittee for Medicinal Products for Hu-
man Use of the European Medicines
Agency has adopted a positive opinion,
recommending the use of Lynparza tab-
lets, as monotherapy for adult patients
with germline BRCA1/2-mutations, who
have human epidermal growth factor
receptor 2—negative locally advanced or
metastatic breast cancer.

Patients should have previously been
treated with an anthracyclineand a tax-
ane in the (neo)adjuvant or metastatic
setting unless patients were notsuitable
for these treatments. Patients with hor-
mone receptor—positive breast cancer
should also have progressed on or after
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prior endocrine therapy, or be consid-
ered unsuitable for endocrine therapy.

The positive opinion is based on data
from the randomized, open-label,
phase Il OlympiAD trial, which tested
Lynparza against the physician’s choice
of chemotherapy.

Lynparza is approved in over 60 coun-
tries, including those in the European
Union, for the maintenance treatment
of platinum-sensitive relapsed ovarian
cancer regardless of BRCA status.

It is approved in the U.S. for first-line
maintenance therapy in BRCAm ad-
vanced ovarian cancer following re-
sponse to platinum-based chemo-
therapy. It is also approved in several
countries, including the U.S. and Japan,
for germline BRCAm HER2-negative
metastatic breast cancer previously
treated with chemotherapy — regu-
latory reviews are underway in other
jurisdictions.

OlympiAD was a global, randomized,
open-label, multi-center phase Ill trial
of 302 patients, assessing the efficacy
and safety of Lynparza tablets (300 mg
twice daily) compared to physician’s
choice of chemotherapy (capecitabine,
eribulin or vinorelbine). Two-hundred
and five patients were randomized to
receive Lynparza and 97 patients were
randomized to receive chemotherapy.

Patients in the OlympiAD trial had ger-
mline BRCA1 and/or BRCA2-mutated,
HER2-negative (hormone receptor-pos-
itive or triple-negative) breast cancer
and received Lynparza for treatment in
the metastatic setting.

Prior to enrollment, all patients were
treated with an anthracycline (unless
it was contraindicated) and a taxane
in the neoadjuvant, adjuvant or meta-
static setting. Previous treatment with
platinum chemotherapy in the neoad-

juvant, adjuvant or metastatic setting
was allowed (28% of patients).

In the trial, Lynparza provided patients
with a significant median progres-
sion-free survival improvement of 2.8
months (7.0 months for Lynparzavs 4.2
months for chemotherapy). Patients
taking Lynparza experienced an objec-
tive response rate of 59.9 percent, which
was double the response rate for those
in the chemotherapy arm (ORR 29%).

Data from the OlympiAD trial can be
found in the Aug. 10, 2017 issue of the
New England Journal of Medicine.

Breast Cancer Index
receives expanded
Medicare coverage

Biotheranostics Inc. said its Breast Can-
cer Index test has received a new Medi-
care Local Coverage Determination
[L37822] by Noridian, effective April 16.

Based on additional studies and inclu-
sion of BCI in clinical practice guide-
lines, the new LCD provides significant-
ly broader coverage for patients with
hormone receptor positive, early stage
breast cancer than previously issued for
the test in 2014.

Under the new criteria, BCl will be cov-
ered for post-menopausal women diag-
nosed with early-stage, node negative,
non-relapsed, ER and/or PR positive,
HER2 negative breast cancer to help
physicians determine treatment man-
agement of the patient for chemother-
apy and/or extended endocrine therapy.

For patients diagnosed with HR+, ear-
ly-stage breast cancer, results across
multiple clinical trials investigating the
optimal duration of extended endo-
crine therapy remain inconclusive, and

39

support the increasing role of genomic
tests, including BCI, to help individual-
ize patient selection.

Most recently, the American Society
of Clinical Oncology Clinical Practice
Guideline Focused Update on Adju-
vant Endocrine Therapy for Women
with Hormone Receptor Positive Breast
Cancer reinforces this solution, endors-
ing genomic tests such as BCl, to aid in
decisions regarding extended adjuvant
endocrine therapy with aromatase in-
hibition for post-menopausal patients
with early-stage, HR+ breast cancer.

BCl is the only test validated to predict
the likelihood of benefit of extended en-
docrine therapy to help physicians with
recommendations related to treatment
of their patients beyond five years.

Breast Cancer Index is a molecular, gene
expression-based test uniquely posi-
tioned to provide information to help
physicians individualize treatment de-
cisions for patients with early stage, ER+
breast cancer. This breakthrough test
helps oncologists and patients navigate
the difficult trade-off between taking
steps to prevent recurrence of their dis-
ease and facing significant side effects
and safety challenges related to unnec-
essary treatment.

Breast Cancer Index holds guidelines
designation from the American Joint
Committee on Cancer for cancer stag-
ing based on molecular profile; ASCO,
NCCN, European Group on Tumor Mark-
ers, and St. Gallen to inform the chemo-
therapy decision; and ASCO and ECTM
toinform the extended endocrine treat-
ment dilemma.


https://cts.businesswire.com/ct/CT?id=smartlink&url=http%3A%2F%2Fwww.nejm.org%2Fdoi%2Ffull%2F10.1056%2FNEJMoa1706450&esheet=51948520&newsitemid=20190301005272&lan=en-US&anchor=New+England+Journal+of+Medicine&index=2&md5=4347418168782a0dbace1855c6dac0c0
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NCI TRIALS

NCI Trials for March

The National Cancer Institute Cancer Ther-
apy Evaluation Program approved the fol-
lowing clinical research studies last month.

For further information, contact the
principal investigator listed.

Phase | -10214

Immune Checkpoint Blockade for Kid-
ney Transplant Recipients with Selected
Unresectable or Metastatic Cancers

JHU Sidney Kimmel Comprehensive Cancer
Center LAO

Lipson, Evan Jacob

(410) 502-5977

Phase | -10241

Phase1Trial of Human IL-15 (rhil-15) and
Obinutuzumab for Relapsed and Re-
fractory Chronic Lymphocyte Leukemia

NCI Center for Cancer Research
Miljkovic, Miloa
(301) 250-5216
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Phase l-10246

A Phase 1 Study of MLN4924 (Pevone-
distat) and Belinostat in Relapsed/Re-
fractory Acute Myeloid Leukemia or
Myelodysplastic Syndrome

University Health Network Princess Mar-
garet Cancer Center LAO

Shafer, Danielle A

(804) 628-0279

Phase I/l -10195

A Phase 2 Study of Copanlisib (BAY 80-
6946) in Combination with Fulvestrant
in Women with Metastatic Breast Can-
cer Progressing After Aromatase Inhib-
itor Plus CDK 4/6 Inhibitor

Duke University - Duke Cancer
Institute LAO

Dees, Elizabeth Claire

(919) 8437714

Phase I/l - ABTC-1801

Phase I/l Study of BGB-290 with Temo-
zolomide in Recurrent Gliomas with
IDH1/2 Mutations

Adult Brain Tumor Consortium
Bindra, Ranjit S
(203) 200-3749

Phase I/ll - PBTC-053

A Pediatric Brain Tumor Consortium
Phase I/l and Surgical Study of CX-
4945 in Patients with Recurrent SHH
Medulloblastoma

Pediatric Brain Tumor Consortium
Salloum, Ralph
(513) 636-1281

Phase Il - A091802

Phase Il Randomized Trial of Avelumab
Plus Cetuximab Versus Avelumab Alone
in Advanced Cutaneous Squamous Cell
Carcinoma of the Skin (cSCC)

Alliance for Clinical Trials in Oncology
Zandberg, Dan Paul
(410) 328-6373

Phase Il - AAML18P1

Stopping Tyrosine Kinase Inhibitors
(TKI) to Assess Treatment-Free Remis-
sion (TFR) in Pediatric Chronic Myeloid
Leukemia - Chronic Phase (CML-CP)

Children’s Oncology Group
Chaudhury, Sonali
(312) 227-4863

Phase Il - ANBL1821

A Phase 2 Randomized Study of Irinote-
can/Temozolomide/Dinutuximab with
or Without Eflornithine (DFMO) (IND#
141913) in Children with Relapsed, Re-
fractory or Progressive Neuroblastoma

Children’s Oncology Group
Macy, Margaret Ellen
(720) 777-6458

Phase lI/1ll - NRG-Gloos

Phase II/Ill Study of Circulating Tumor
DNA as a Predictive Biomarker in Ad-
juvant Chemotherapy in Patients with
Stage IIA Colon Cancer (COBRA)

NRC Oncology
Morris, Van Karlyle
(713) 792-2828

Phase Il - A021703

Randomized Double-Blind Phase Il
Trial of Vitamin D3 Supplementation
in Patients with Previously Untreated
Metastatic Colorectal Cancer (SOLARIS)

Alliance for Clinical Trials in Oncology
Ng, Kimmie
(617) 632-4150

Phase lll - EA5163
EA5163/S1709 INSIGNA : A Randomized,
Phase IIl Study of Firstline Immunother-
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apy Alone or in Combination with Che-
motherapy in Induction/Maintenance
or Postprogression in Advanced Non-
squamous Non-Small Cell Lung Cancer
(NSCLC) with Immunobiomarker SIG-
Nature-Driven Analysis

ECOG-ACRIN Cancer Research Group
Borghaei, Hossein
(215) 214-4297

Phase lll - NRG-BRoo4

A Randomized, Double-Blind, Phase IlI
Trial of Paclitaxel/Trastuzumab/Pertu-
zumab with Atezolizumab or Placebo
in First-Line HER2-Positive Metastatic
Breast Cancer

NRG Oncology
Ceyer, Charles Edward
(804) 628-6435

Phase Il - NRG-Glooé

Phase Ill Randomized Trial of Proton
Beam Therapy (PBT) Versus Intensi-
ty Modulated Photon Radiotherapy
(IMRT) for the Treatment of Esoph-
ageal Cancer

NRG Oncology
Lin, Steven H.
(713) 563-8490

Phase Il - S1803

Phase Ill Study of Daratumumab/rH-
uPH20 (NSC- 810307) + Lenalidomide
or Lenalidomide as Post-Autologous
Stem Cell Transplant Maintenance Ther-
apy in Patients with Multiple Myeloma
(MM) Using Minimal Residual Disease
to Direct Therapy Duration (DRAM-
MATIC Study)

SWOG
Krishnan, Amrita V.
(626) 256-4673 X 63974

Phase Other- AAML16B9-Q

Role of Cohesin in Hematopoiesis and
Myeloid Leukemia in Children with
Down Syndrome

Children’s Oncology Group
Pati, Debananda
(832) 824-4575

Phase Other- ANBL19B1-Q
Proteogenomic Profiling of High-Risk
Neuroblastoma for Telomere Mainte-
nance and Patient Outcome

Children’s Oncology Group
Lau, Loretta
+612-9845-3115

Phase Other - AOST19B1-Q
Interrogating the Osteosarcoma Micro-
environment to Identify Critical Path-
ways for Therapeutic Intervention

Children’s Oncology Group
Davis, Lara E.
(503) 494-8423

Phase Other- AREN18B3-Q
Development of Liquid Biopsy Assays
for Wilms Tumor

Children’s Oncology Group
Walz, Amy Leanne
(312) 227-4090

Phase Other - WF-1804CD

Assessing Effectiveness and Implemen-
tation of an EHR Tool to Assess Heart
Health Among Survivors (AH-HA)

Wake Forest NCORP Research Base
Weaver, Kathryn E.
(336) 713-5062
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