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BIG TAKEAWAY FROM ASCO:
70 PERCENT OF WOMEN WITH
EARLY BREAST CANCER DON'T

BENEFIT FROM ADJUVANT

CHEMOTHERAPY

By Paul Goldberyg

he trial—called TAILORX, or the Tri-

al Assigning Individualized Options
for Treatment (Rx)—was presented at
a plenary session at the annual meet-
ing of the American Society of Clinical
Oncology June 3.

A paper stemming from the study was
simultaneously published in the New
England Journal of Medicine.

About half of breast cancer patients
diagnosed worldwide each year have
hormone-receptor positive, HER2-neg-
ative, node-negative disease. TAILORx
found that for the vast majority of
women with this form of breast cancer,
adjuvant chemotherapy and hormone
therapy is non-inferior to hormone
therapy alone.

TAILORx was designed and led by the
ECOG-ACRIN Cancer Research Group.
Thetrial, which beganin 2006, is the larg-
est ever conducted in adjuvant therapy
for breast cancer. It is also one of the first
large-scale trials to examine a methodol-
ogy for personalized cancer treatment.

An NCl-sponsored trial showed that up to 70 percent of
women with hormone receptor-positive, HER2-negative,
axillary lymph node-negative breast cancer would not

benefit from chemotherapy.

Altogether, the phase lll trial enrolled
10,273 women and randomized 6,711
of them. The trial was conducted at
1,182 sites in the United States, Aus-
tralia, Canada, lIreland, New Zea-
land, and Peru.

*1 ‘;"’?&'ﬁm

Joseph Sparano

“In terms of the big picture and the im-
pact on care, application of this test in
clinical practice in this population will
be estimated to spare chemothera-
py in about 70 percent, and to select
chemotherapy in about 30 percent, on
average,” said Joseph Sparano, lead au-
thor of the NEJM paper, who presented
the results at ASCO. Sparano is the as-
sociate director for clinical research at
the Albert Einstein Cancer Center and
Montefiore Health System and vice
chair of the ECOG-ACRIN Cancer Re-
search Group.

NCI doesn't regularly tabulate the
cost of individual trials, but a back-of-
the-envelope calculation by Jeffrey
Abrams, associate director of NCI's
Cancer Therapy Evaluation Program,
suggests that over 12 years, the insti-
tute spent $35 million to $40 million on
the trial. An additional $5 million came
from the sale of the Breast Cancer Re-
search Stamp.

“It speaks to the fact that we really do
have a national network that can con-


https://www.nejm.org/doi/full/10.1056/NEJMoa1804710
https://www.nejm.org/doi/full/10.1056/NEJMoa1804710
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TAILORx Impact on Care
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duct studies like this,” Abrams said to
The Cancer Letter. “This is the type of
study that a pharma company would
not do because it’s not intended to
bring a new treatment into medicine;
it’s really to decide how best to treat
patients, and actually remove some
treatments from patients.

“It shows that the government still has
arole to play for this kind of trial.”

A conversation with Abrams appears
on page 13.

Harold Burstein

“I think [TAILORX] is important for
several reasons,” Harold Burstein, as-
sociate professor at Harvard Medical
School and staff physician at Brigham
and Women’s Hospital, said at a press
conference at ASCO. “First, the original
data for use of the Oncotype DX recur-
rence score were based on chemother-
apy regimens that were 25 years old
now. So, the question has been, if we
use modern chemotherapy, would the
results be different?

“Secondly, we've improved our endo-
crine treatments, our anti-estrogen ap-
proaches, which also may have affect-
ed these results.

“Third, it'’s important to have prospec-
tive validation of the data, and finally,
there was a gray zone, an intermediate
zone, where it was unclear what the
magnitude of benefit for chemothera-
py might be, and this created practical
decision-making challenges for pa-
tients and for clinicians.

“For those of you who have ever been a
clinicianina consultation room, ora pa-
tient in a consultation room, you know
there is a huge difference between
saying, ‘Well, you might benefit a little
bit, and saying, ‘There is no benefit for
you. ‘And with the data provided here,
from this massive NCl-sponsored trial,
show that the vast majority of wom-
en who have this test performed on
their tumor can be told that they don’t
need chemotherapy, and that can be
said with tremendous confidence and
reassurance.

Experts’ commentary about TAILORXx
appears on page 8.

In 2000, an NIH consensus conference
recommended wider use of adjuvant
chemotherapy for women with local-
ized breast cancer. At the time, it was
clear that a minority of women stood
to benefit from adjuvant chemothera-
py, but no technology existed to iden-
tify the women who stood to benefit.

Nearly two decades later, the hottest
controversies at that consensus con-
ference now look like a side issue—the
role of paclitaxel in adjuvant therapy.
(The Cancer Letter, Nov. 10, 2000).

TAILORx used a molecular test, the On-
cotype DX Breast Recurrence Score, to
assess the expression of 21 genes asso-
ciated with breast cancer recurrence.

With these results, the use of Onco-
type DX, which costs around $4,000,
becomes even more hardwired into
treatment decisions in breast cancer.
Indeed, when the stock market opened
on Monday, June 4, the price of a share
of Genomic Health jumped from $39.7

to $43.9. It reached the high of $51 on
June 6, and is now hovering around $49.

Oncotype DX doesn’t have FDA clear-
ance, whilea competing product, Mam-
maprint, has FDA 510(k) clearance. The
Genomic Health central laboratory has
the US Clinical Laboratory approval to
offer Oncotype DX as a homebrew.

In TAILORX, researchers used the On-
cotype DX score to assign women with
early-stage, HR-positive, HER2-neg-
ative, axillary lymph node-negative
breast cancer to adjuvant treatment.

Only women with Oncotype DX results
of 11 to 25 were randomized to receive
endocrine therapy with or without
chemotherapy.

Women with the scores of 0 to 10 were
assigned to endocrine therapy alone,
based on the prior results from the NS-
ABP B-20 study, which showed no ben-
efit of chemo in this low-risk group.

Women with the score of 26 to 100
were assigned to chemotherapy and
endocrine therapy, also based on NS-
ABP B-20 study, which showed an ab-
solute benefit of chemotherapy great-
erthan 20 percent.

The primary endpoint was disease-free
survival, based on recurrence of cancer
in the breast, regional lymph nodes or
distant organs, a second primary can-
cer in the opposite breast or another
organ, or death from any cause.

At a median follow-up of 7.5 years, the
study met its primary pre-specified
endpoint indicating that hormone
therapy alone was not less effective
than chemotherapy plus hormone
therapy in women with a Breast Recur-
rence Score of 11-25.

Nine-year rates were similar in the two
treatment arms for disease-free sur-
vival (83.3% vs. 84.3%), distant recur-
rence (94.5% vs. 95.0%), and overall
survival (93.9% vs. 93.8%), indicating


https://cancerletter.com/download/15963/

How Does This Affect Practice Tomorrow?
(for node-negative patients appropriate for chemo)
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no benefit from adding chemotherapy
to hormone therapy.

In a post-hoc analysis, the researchers
identified the group that seemed to
have some benefit from chemothera-
py—women 50 years or younger who
had a Breast Recurrence Score of 16-25.

“Averyimportant findingwasthatinan
exploratory analysis in a randomized
group, which we conducted to really
nail down and determine that there is
no subgroup that derived some benefit
from chemotherapy, we found an in-
teraction between age and recurrence
score,” Sparano said at a press confer-
ence at ASCO. “Younger women—50
or younger—who had the recurrence
score of 16 to 25 had some chemo ben-
efit, and there were 2 percent fewer re-
currences for the recurrence score of 16
to 20, and 6 to 7 percent for those with
a recurrence score of 21 to 25.

“And this is information that could
drive some women who have the re-
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currence score in this range to accept
chemotherapy.”

The researchers found that women
with a recurrence score of 10 or less had
very low recurrence rates with hormone
therapy alone, irrespective of age or
other clinical factors. In addition, those
with a recurrence score of 26 or higher
had a distant recurrence rate of 13%
despite chemotherapy and hormone
therapy, indicating the need to develop
more effective therapies for this group.

According to the authors, the findings
suggest that chemotherapy may be
spared in:

« Allwomen older than 50 years
with hormone-receptor positive,
HER2-negative, node-negative
breast cancer and a Recurrence
Score of 0 to 25 (about 85% of
women with breast cancer in this

age group)

23

- All women 50 years or younger
with hormone-receptor positive,
HER2-negative, node-negative
breast cancer and a Recurrence
Score of 0 to 15 (about 40% of
women with breast cancer in this

age group).

The researchers also found that wom-
en with a score of 0—10 had very low re-
currence rates with hormone therapy
alone at nine years (3 percent).

This confirms similar findings from
earlier studies. In addition, they found
that women with a score of 26—100 had
a distant recurrence rate of 13 percent
despite receiving both chemothera-
py and hormone therapy. This finding
points to the need to develop more
effective therapies for women at high
risk of recurrence.

“This is not so much about de-escala-
tion, which is a phrase that many in the
media had picked up on,” Burstein said
at a press conference at ASCO. “The
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Other Considerations

» TailoRx enrolled clinical low risk patients; what about Stage II-11I?

* RxPONDER will address chemo in node-positive disease and optimized

endocrine therapy.

» CancerlLing + other population-based initiatives will help.

« HR+ HER2- have 2 decision points: chemotherapy early (addressed by
TailoRx), and duration of endocrine therapy later (not addressed).

* Multiple commercial assays work in early HR+ HER2- disease. Zero
assays work in HER2+ or triple negative.
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goal of this study is not just to use less
treatment. The goal is to tailor treat-
ment. They chose the title very aptly,
with the idea that some women are go-
ing to need more of one kind of therapy
and less of another and others are go-
ing to get a different treatment, based
on the biology of their tumor.

“Even in the highest risk group of pa-
tients here, the ones that got chemo-
therapy and hormone therapy because
their Oncotype scores were in the high
range, the 10-year disease-free surviv-
al was 87 percent. We have made ex-
traordinary progress in the way we are
managing breast cancer. In the low-
risk group, the recurrence rate is less
than 5 percent.

“Women with breast cancer who are
getting modern therapy are doing ex-
traordinarily well, and this test shows
us how to tailor that management so
they get exactly the right amount of
treatment—not too much and not
too little.”

Lisa Carey

Lisa Carey, the discussant at the ple-
nary session focused in part on the
subgroup analysis that pointed to a
potential benefit for a narrow group
of patients.

24

“A couple things that we have to note:
the first is this is an exploratory anal-
ysis. It’s also an unplanned analysis,”
said Carey, the Richardson and Marilyn
Jacobs Prior Distinguished Professor in
breast cancer research and the chief of
the division of hematology oncology
at the University of North Carolina at
Chapel Hill. “So, it’s an exploratory un-
planned analysis of a very large study.
It is, however, biologically plausible.
We do know that, for example, chemo-
therapy has a substantial impact on
ovarian function.

“And it is entirely possible that this is
an impact of chemotherapy on ovarian
function. We now know that ovarian
suppression does improve outcomes
in this setting. And so, it’s possible that
that’s what we’re measuring here. It's
also possible there are other features
of premenopausal disease that we
have not taken into account.”



What experts say:

Richard Schilsky
Chief medical officer,
American Society of
Clinical Oncology

We talk a lot at these meetings
about diagnostic tests and

whether they are well validated or
not, and the series of studies over
many years now, culminating in
TAILORX, all performed using the
Oncotype DX test is a paradigm for
how diagnostic test development
should be done, going from the ret-
rospective analyses of completed
clinical trials all the way to a large
prospective clinical trial that shows
such a definitive and important
role for this particular test.

But I am not talking so much about
the test itself as about the pro-
cess, which | think is important to
keep in mind.

TAILORX is a triumph for the pub-
licly-funded cancer clinical trials
system in the U.S., and once again
demonstrates the crucial role
played by the National Clinical
Trials Network in answering clini-

cally important questions that can
change practice overnight.

The study also demonstrates the
importance of public-private part-
nerships in advancing research
and ensuring access to care. In my
mind, the clinical development of
Oncotype DX over the past two de-
cades and culminating in TAILORX,
provides a prime example of how
molecular diagnostic tests should
be developed and validated to pro-
vide high level evidence of their
clinical utility.

As is always the case with research,
there are still questions to be an-
swered, and an important one, in
my mind, is whether the 21 gene
recurrence score can be used to
identify a subset of women with
hormone receptor positive, HER2
negative, node positive breast can-
cer who can also safely avoid ad-
juvant chemotherapy. This might
require another study on the scale
of TAILORx, although since the
eventrates are likely to be higherin
this higher risk population, | would
hope that such a study could be
completed with fewer patients and
shorter follow-up.

This study was initiated by ECOG,
and | would be remiss if | didn’t
acknowledge the key role of my
good friend and colleague, Dr.
Bob Comis, who was the group
chair of ECOG when the study was
conceived. He was the driving
force in bringing it to fruition, and
who, sadly, passed away last year.
This is such an important part of
Bob’s legacy.
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Joanne Mortimer

Director, Womens Cancers
Program; vice chair, medical
oncology; professor, Division of
Medical Oncology & Experimental
Therapeutics; associate director
for education and training;

Baum Family Professor of
Women'’s Cancers; City of Hope
Comprehensive Cancer Center

t is comforting that chemothera-

py did not benefit postmenopaus-
alwomen with recurrence scores of
11-25. How then can we explain the
small benefit of chemotherapy to
premenopausal women in the sub-
set analysis? The benefit from che-
motherapy in this group is smaller
than we generally see from chemo-
therapy and raises the suspicion
that the “benefit” observed with
the addition of chemotherapy may
be due to ovarian suppression by
the chemotherapy. It may be that
premenopausal women with high-
er recurrence scores should receive
ovarian suppression in addition to
tamoxifen rather than tamoxifen
with chemotherapy.



Fran Visco
President, The National Breast
Cancer Coalition

Ivery much hope this is sufficient
evidence for the medical oncolo-
gy community to walk away from
chemotherapy for the vast majori-
ty of women with ER-positive early
breast cancer.

The data have shown for many
years that toxic chemo in this pop-
ulation is not effective, at all ages,
and particularly in women over
50. But all these women face the
significant harms that come along
with chemo.

| often wondered why these wom-
en continued to be subjected to
this treatment and what would
convince doctors to stop.

We need criteria to take away less
effective and harmful drugs when
the data warrant and to make cer-
tain we add these toxicities only
when the highest level of evidence
tells us it will save lives. That would
be a paradigm shift.

| remember us, NBCC, being in-
volved from the very beginning,

ISSUE 23 | VOL 44 | JUNE 8,2018 | THE CANCER LETTER

giving input on the protocol, do-
ing outreach for the trial. Carolina
Hinestrosa was part of the steering
committee and Musa Mayer was
on the DSMB. | recall many in the
oncology community saying that
women would never enroll in a trial
like this, and forgo chemo.

At NBCC, we knew women had the
courage and vision to join the trial.
We never doubted that.

Eric Winer

Chief clinical strategy officer, chief,
of the Division of Women’s Cancers,
senior vice president for medical
affairs, chief of the Division of
Breast Oncology Center, Susan F.
Smith Center for Women'’s Cancers,
Thompson Chair in Breast Cancer
Research, institute physician at
Dana-Farber Cancer Institute and
professor of medicine at Harvard
Medical School

verall, the study will not have a

dramatic impact on our prac-
tice at Dana-Farber, because we
have tended to give less chemo-
therapy to patients with node-neg-
ative ER+ breast cancer.

We did not expect to see a signifi-
cant overall benefit of chemother-
apy in the trial. But it will make us
even more comfortable omitting
chemotherapy in virtually all wom-
enwho are over 50 and have a node
negative cancer under 5 cm with an
Oncotype of 25 or less.

In women 50 and under with an
Oncotype of 21-25, we will have
long conversations and weigh the
pros and cons of chemotherapy.

Almost certainly, some of the ben-
efits of chemotherapy in women 50
and younger arise from the impact
of chemotherapy on ovarian func-
tion, and we have far less toxic ways
of suppressing ovarian function.

With this in mind, | doubt that we
will recommend chemotherapy to
all patients under 50 with RS of 21-
25, but we will discuss it. There is
no question that the study is good
news for women with node-nega-
tive, ER+ breast cancer.
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Otis Brawley
Chief medical and scientific officer,
American Cancer Society

=T he TAILORx result is far more
than a success in that it will

save thousands of women from

unnecessary treatment.

Itisan example of how cancer med-
icine is evolving. For more than 150
years, cancer was diagnosed with
a biopsy and a microscope. Today,
the diagnosis of breast cancer in-
volves a biopsy, a microscope and
genomic testing.

We have moved from a mid-19th
century definition of cancer to a
21st century definition of cancer.

Breast cancer was once one dis-
ease. Today, it is a number of dis-
eases, each defined by genomic
analysis. Each with a different
prognosis and deserving treatment
of varying aggressiveness.

With the discovery of the estrogen
receptor and HER2/neu, breast can-
cer was one of the first cancers to so
clearly become multiple diseases.

Cancet, in general, is trending to-
ward more personalized medicine
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and many organ-specific cancers
are moving towards being consid-
ered a series of different cancers.

For example, the numerous genet-
ic mutations associated with non-
small cell lung cancer almost make
it a series of orphan diseases.

Progress comes with a cost. This
will complicate efforts to develop
some treatments and increase the
complexity of clinical trials.

Aman Buzdar

Vice president, clinical research,
professor of medicine, MD Anderson
Cancer Center

he results of this study were

surprising; as addition of che-
motherapy resulted in no improve-
ment in disease free survival in this
intermediate risk subgroup.

However, it is consistent with what
we understand about endocrine
therapy today. In earlier retrospec-
tive studies, the endocrine therapy
consisted of tamoxifen therapy as
an adjuvant.

Over the years, adjuvant endocrine
therapy has evolved from tamox-
ifen to aromatase inhibitors, aro-
matase inhibitors are superior than
tamoxifen in the adjuvant setting.

Thus, it is not surprising that any
small benefit of chemotherapy in
this intermediate risk group would
not be detected with improved ad-
juvantendocrine therapy. Adjuvant
chemotherapy in a subgroup with
no gains in disease-free survival
will only add side effects, like treat-
ment-related leukemias and/or
rare fatal infectious complications.

The physicians have the responsibil-
ity to inform patients about the re-
sults of this well designed study. As
a number of women may still want
to accept additional risks to reduce
their risk of recurrence and want to
take systemic chemotherapy.

Susan Love
Chief visionary, Dr. Susan Love
Research Foundation

or too long in breast cancer the
model has one of addition!
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The TAILORx study is a powerful
example that more is not better
in treating breast cancer. This is
important in terms of the cost of
care both financially as well as in
long term collateral damage from
treatment.
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Daniel Hayes

Stuart B. Padnos Professor of Breast
Cancer Research, University of
Michigan Rogel Cancer Center

C reat to see this come to com-
pletion. We've been working
on this trial since 2003. Joe Sparano
has done a greatjob runningit, and
his presentation was, in my opin-
ion, exciting, but very thoughtful.
Kudos to him.

One“side” conclusion, raised by Lisa
Carey, is that patients diagnosed in
the 2000’s with ER positive breast
cancer are doing better than those
diagnosed (and put on trials) in the
1970-80s, from which we drew our
assumptions to power TAILORX.

Breast cancer research and treat-
ment has been special in two ways,
in my opinion:

- The biology (ER, HER2) has
made it amenable to targeted,
and effective, therapies for
decades, and furthermore it
has just been more chemosen-
sitive than the other common
solid tumors

« The approach taken by our
surgical forefathers--we all owe
Drs. Fisher, Bonadonna, Dan-
forth, Crile, and others, coupled
with their radiation oncology
partners, for courageously
challenging Halstedian dogma
and “de-escalating” surgical
approaches. Almost unheard of
in the other diseases.

We (medical oncologists) justifi-
ably spent the first 40 years of the
field (1960-2000 or so) “escalat-
ing"—because we had to.

The reduction in breast cancer
mortality over the last 30 years (by
as much as1/3-1/2) is a gratifying re-
sult. But, now we take a page from
their book and see de-escalation
with no detriment in this reduction
in mortality—terrific.

Taken together, the advances in
biologically-based therapies and
now personalized delivery of che-
motherapy will continue to im-
prove both the length, and quality,
of our patients’ lives.

We now look forward to:

« Results from the RxPonder trial
—can we further reduce thera-
py that is either not needed or
won't work? Can we expand the
percentage of patients whom
we will no longer over-treat
while simultaneously getting
the “right drugs to the right
patients at the right time, dose
and schedule?”

» New therapies that continue to
take advantage of the cancer
biology — PARP inhibitors, etc.

Steven Shak
Chief scientific officer and chief
medical officer, Genomic Health

AILORX, as well as the complet-

ed NSABP B-20 Oncotype DX
study, are unparalleled in their de-
sign to define who does, and who
does not, benefit from chemo-
therapy. The long-term TAILORX
results provide the highest level
of evidence for Oncotype DX, al-
lowing physicians to now tell every
patient, with precision, what their
magnitude of chemotherapy ben-
efit will be.

1




Abrams spoke with
Paul Goldberg, editor and
publisher of The Cancer Letter.
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Abrams: Only about 20-30
percent of the group might
benefit from chemotherapy
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It speaks to the fact
that we really do have
a national network
that can conduct
studies like this.
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Jeff Abrams

Acting Director for Clinical Research, NCI,

Associate Director of Cancer Therapy Evaluation Program
and Division of Cancer Treatment and Diagnosis
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he practice-changing TAILORX trial

was broughtto you by publicly fund-
ed cancer clinical trials system, pointing
to its continuing relevance, said Jeff
Abrams, NCI acting director for clinical
research and associate director of the
Cancer Therapy Evaluation Program.

Genomic Health, the company that de-
veloped the test, used specimens from
NSABP to test the Oncotype DX re-
currence scores, “These samples from
the NSABP trials were very important
in the development of Oncotype Dx,
although Cenomic Health also used
samples from other studies to help
confirm the results they achieved with
the NSABP samples,” Abrams said.

“It is important to cite the people who
made this study possible. First, and
foremost, the over 10,000 volunteers
who participated in this study. We owe
them immense gratitude,” Abrams
said. “ECOG- ACRIN ably led this study
on behalf of all the adult Group in-
cluding the Alliance, NRG, and SWOG,
plus the Canadian Clinical Trials Group.
Without participation by all, we would
not have been able to complete such a
large study.

“It speaks to the fact that we really do
have a national network that can con-
duct studies like this.”

Abrams spoke with Paul Goldberg, ed-
itor and publisher of The Cancer Letter.

Paul Goldberg: Can we do a
little history? It all begins with

the 2000 NIH consensus con-
ference on adjuvant breast
cancer; right?

Jeff Abrams: Well, the NIH Consensus
Conference took place in 2000, and
it was based on some NSABP trials
and other trials that showed a small
survival benefit for women who had
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node-negative, hormone-receptor
positive breast cancer with no under-
arm lymph nodes who got hormonal
therapy plus chemotherapy compared
to hormone therapy alone. And, based
on these findings, the recommenda-
tion was that chemo should be consid-
ered in all these women, even though
the benefit from chemo was small.
We knew we were probably overtreat-
ing many of the women to help a few,
but we were not able to select who
would benefit.

| guess, there was no way to

stratify risk; right?

JA: There were some ways to select the
patients based on tumor size. If the tu-
mor was very small, then the patients
didn’t get chemotherapy. Basically, if
the tumor was a centimeter or more,
and they had positive receptors, then
chemo was indicated, even though the
survival benefit was small overall.

The question became: can we figure
out who are the patients who really
need the chemo based upon a high
risk of recurrence? And who are the pa-
tients who are getting only the side ef-
fects of chemo, as their risk is low and
chemo isn’t likely to help?

What about the technology?

That wasn’t available until
much later.

JA: It’s an interesting story. Steve Shak
had worked for Genentech, where he
had helped in the development of Her-
ceptin back in the 1990’s, and that’s
when | first met him.

He had moved to a new company that
was just starting up, Genomic Health,
and because we had known each other,

he came to visit me at NCI, and asked
if | knew of any possible patient sam-
ples which could help them confirm
the genetic test they were developing.
Their 21-gene recurrence test, called
Oncotype DX, was being developed
to determine the risk of recurrence in
patients being considered for adjuvant
chemotherapy.

NCI had supported two large NSABP
studies, the B14 study with tamoxifen,
and the B20 study which used tamox-
ifen and chemotherapy. They were the
perfect studies to test their Oncotype
DX test on.

Steve Shak met up with Soon Paik, who
was the pathologist at NSABP, who had
access to all these samples, and Steve
worked very closely with Soon Paik to
test this recurrence score, doing their
particular genetic test, on all these
samples from the two studies.

These samples from the NSABP tri-
als were very important in the devel-
opment of Oncotype Dx, although
Genomic Health also used samples
from other studies to help confirm
the results they achieved with the
NSABP samples.

It goes back to the question
of how useful are cooperative
groups. Coke versus Pepsi, all

this criticism. We wouldn’t be
here if not for those annotat-
ed samples.

JA: Exactly. And, it was a great thing
that the Groups had those samples
stored, on a high percentage of the pa-
tients, which made this retrospective
analysis more believable.
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And then, you go onto a pro-
spective study. But, before we
get to that, as | look at the re-

sults, I'm seeing the Genomic
Health test, now, being hard-
wired into the system. Can any
other test be used?

JA: There are other genetic tests on the
market. This study began in 2006. It ac-
crued patients from 2006 to 2010. And
then we had to wait for the outcome
results, to follow all these patients for
another eight years before we had suf-
ficient follow-up to be certain that we
could omit chemotherapy in some pa-
tients. And, it is now very reassuring to
the have nine-year follow-up.

In this particular disease, if we only had
five-year follow up, | think a lot of peo-
ple would be saying, “Oh, you have to
wait longer to see if the chemotherapy
didn’'t have an effect over more time.”
But now that we have nine-year re-
sults, | think we feel very secure in the
recommendation to omit chemo.

But, the Genomic Health test

is really the only one to use?

JA: There are other tests on the mar-
ket that can select patients at risk of
recurrence.

Right, that’s why | was asking.

JA: MammaPrint, from Agendia, was
tested in a major international study
called MINDACT. The study was con-
ducted by BIG, the Breast Internation-
al Group, primarily outside the U.S..
And that study actually reported out,

two years ago at ASCO. The way that
test works is it puts patients into two
baskets: low-risk, and high-risk. So, it
doesn’t have this recurrence score idea,
but rather puts patients into the two
categories.

And, then, there’s yet another test
called Prosigna, by NanoString. And
it also tries to predict risk. So all these
tests try to predict recurrence in the
same group of node negative, hor-
mone receptor positive patients taking
hormonal therapy.

What about the cost of this tri-

al? How much did it cost?

JA: NCI doesn’t fund its trials on a tri-
al-by-trial basis. We give grants to our
trial Groups, and they do a number of
trials with the funds, but a rough cal-
culation is possible. We estimate the
trial cost about $35 to $40 million over
the years.

That money was to reimburse the sites
around the country for their work.
There were a lot of sites who partici-
pated in this trial. Then, the funds also
go to pay the operations and statistical
costs of ECOG-ACRIN, and then there
were costs for the Oncotype Dx test.
We were fortunate at NCI to receive
Breast Cancer Stamp Act funds to help
pay for the test, as well as Genomic
Health donated some in-kind cost re-
ductions for the tests.

How much did the Breast Can-

cer Stamp provide?

JA: About $5 million.
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So, that’s another five, so

could be around $45-ish mil-
lion at the most.

JA: Yes, that is a reasonable estimate.

Can a trial like this be done
today? Because you're talking
randomizing over

about
6,000 women.

JA: | think it could be, if we had an
important question to ask. However,
we've gotten much better at picking
out molecular subsets. Due to the ad-
vances in diagnostics, most of our trials
nowadays are much smaller, focusing
on the subset we think will benefit
most from the treatment. So, we aren’t
doing nearly as many very large trials
as we used to.

So, you don’t think it would
be necessary? You might be

able to zero in on a specific
set of patients.

JA: | think there may still be some large
trials. For instance, we're doing a trial
called BWEL in breast cancer, which is
still pretty large. Not 6,000, but sever-
al thousand patients, and that’s a trial
looking at exercise and weight loss in
women who've had breast cancer to
see how these factors can change out-
comes. So, when you don’t have some-
thing that’s targeting a specific mo-
lecular effect, you have to do a larger
trial, but for our treatment trials, where
we’re using drugs, we try in most cases
to limit the trial to include only those
patients likely to benefit. Such trials
are usually under a thousand, even un-
der 500, patients nowadays.
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What are the questions that

are left unanswered right now
about this trial?

JA: If your score is above 25, | think
the study provides evidence that one
should discuss chemotherapy with
these women. The study showed that
women who received hormones plus
chemotherapy in this group had a
higher recurrence rate than the wom-
en with scores under 25. Based on the
earlier studies that indicate a bene-
fit for adding chemotherapy to hor-
mones, the data from this study sug-
gest that any woman with a recurrence
score above 25 should at least consider
chemo with their oncologist.

The area of uncertainty in this trial is
for women 50 and younger who have
a recurrence score between 16 and 25.
The data indicate that for women with
a recurrence score of 11 to 15, chemo-
therapy isn’t going to improve their
outcome, so no need to get it.

But, from 16 to 25, the data show some
benefit for chemotherapy in women
under 50 years old. From 16-20, the
benefit is still small but becomes more
obvious from 21-25.

So, IthinkRS16to 20, it'sworthadiscus-
sion, and each patient and their doctor
will have to decide; from 21 to 25 in the
younger women, the benefit appears
more clear and these women should be
considered to be more similar to other
women with scores above 25.

Now, there is one other very interest-
ing point in these younger women, and
that may be that what chemotherapy
actually does in these younger wom-
en: it may be that chemotherapy pri-
marily works to suppress their ovarian
function, put them into menopause.
Thus, it may not be the typical cyto-
toxic effect of chemotherapy on the
tumor that is occurring but rather the
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chemotherapy is suppressing estro-
gen production by the ovaries. We've
learned from other studies that ovar-
ian suppression combined with hor-
monal therapy is necessary to get the
best effect in younger women.

So, what remains unclear from this
study is: do they need chemotherapy
or could they do just as well with other
non-chemo drugs that suppress ovari-
an function?

Are you planning to address

this question?

JA: Well, we do know from an inter-
national study that our Groups helped
to conduct called SOF that, in young-
er women, if you suppress the ovaries
with a drug, plus give an aromatase in-
hibitor to those women, their outcome
is better than women who just receive
hormonal therapy with tamoxifen.

So, we know that, in younger women
before menopause, ovarian suppres-
sion is critical. What remains uncertain
is: is chemotherapy doing anything
beyond just ovarian suppression? How
to answer that question would require
further study.

What about the improvement
in hormonal treatments and
the chemotherapies used over

this time, or what’s available
now versus what was avail-
able when the trial was start-
ed?Is that a factor?

JA:Itisafactor,althoughit’sinteresting.
Back in the 1990s, a lot of women got
an anthracycline-containing regimen
which has cardiac toxicity concerns
long-term. But in this study already,
the field had begun to change, and the

majority of women in this study did not
get an anthracycline, so that’s consis-
tent with modern chemotherapy.

It was mostly a taxane and cyclophos-
phamide that was used in this study.
Asfarasthe hormonal therapy, most of
the women in this study got aromatase
inhibitors, not tamoxifen, except if you
were under 50, where aromatase in-
hibitors don’t work so you have to get
tamoxifen.

So, | think even though it started a long
time ago, the therapy used in this study
is consistent with the type of treat-
ments women are getting now.

If you were to look back and
think of the overtreatment

size—this is 20/20 hindsight
of course—but how would you
estimate that?

JA: With 260,000 women a year being
diagnosed with invasive breast cancer,
about half are in this node-negative,
hormone-receptive-positive group. So,
that’s 130,000 women. Back in 2000 at
that consensus conference, we were
suggesting that chemotherapy be con-
sidered in most of them.

Now, it’s sort of totally reversed.

Using Oncotype or similar tests, che-
motherapy is now considered for only
20-30 percent of patients.

This test and others have really turned
our recommendation around and che-
motherapy is really reserved for those
with the high recurrence scores at any
age or for those women that | just talk-
ed about who are under 50 and have
the score in the 16 to 25 range.

We estimate that’s only about 20-30%
of the group that might benefit from
chemotherapy so 70 percent or more
can be spared chemo.
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What'’s the take-home from
all of this? Is there anything

we have learned that surprises
you here?

JA: As we learned over many years.
cancer is, at base, a genetic disease,
and if you can understand the genes,
it really goes a long way to helping you
decide what’s the appropriate treat-
ment. With all the targeted therapies
today, oncology has really changed; we
are now targeting the therapy to the
genetic changes.

Thatwas the theme behind the MATCH
study that NCI and ECOG-ACRIN are
conducting. This approach has helped
women with breast cancer too, dating
back to the discovery of of Herceptin
forthe HER2+ breast tumors, and more
recently the advent of the CDK4/6 in-
hibitors that improve outcomes for
women with hormone sensitive meta-
static disease.

It’s all based on truly understanding
the underlying genetics of the tumor.

It’s not where we all were in

2000, which isn’t a long time
ago, really.

JA: Now we have next generation DNA
sequencing technology that can be ap-
plied broadly which has resulted in a
major change in how we approach pa-
tients with cancer. Fortunately, recent
approval of this testing for advanced
cancer by Medicare should help make
this technology more affordable for all
patients with cancer.

Isthere anythingwe’ve missed?

JA: It is important to cite the people
who made this study possible. Firstand
foremost, the over 10,000 volunteers
who participated in this study. We owe
them immense gratitude. ECOG-ACRIN
ably led this study on behalf of all the
adult Group including the Alliance,
NRG, and SWOCG plus the Canadian
Clinical Trials Group. Without partici-
pation by all, we would not have been
able to complete such a large study.

It speaks to the fact that we really do
have a national network that can con-
duct studies like this.

This is the type of study that a pharma
company would not do because it’s not
intended to bring a new treatment into
medicine; it’s really intended to decide
how best to treat patients, and actually
ended up omitting chemotherapy for
many women.

It shows that the government still has a
roleto play forthis kind ofimportanttrial.

Actually, to go down that
path, if you were to take
the number of women who
should not be treated, which
is roughly around 100,000 a

year, right, and multiply out
the cost of chemotherapy
and not even looking... think
of how many billions of dol-
lars could be saved.

JA: | think there are going to be health
economists who will do these calcu-
lations more accurately, but the one
thing that is obvious is the test itself,
and the other tests that | mentioned to
you, all run around $4,000, whereas a
course of chemotherapy can vary from
as low as $25,000 if there’s no compli-
cations, and up to $100,000 or more if
you have to use a lot of supportive care
or hospitalization. So, when you look
at the $4,000 versus $25,000 or more,
there’s a major difference there.
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Right,and when you multiply it
all out by the number of wom-
enwhoarenotgoingto getthat
$25,000 to $100,000 expense,
in addition to morbidity and

side effects from chemothera-
py, you're talking, really, many,
many, many, many, many bil-
lions of dollars saved every
year for the system.

JA: Firstly, it's a great outcome for
women who don’t have to undergo the
toxicity. But second, it’s a good out-
come for the healthcare system.

Part of the savings that we just dis-
cussed in terms of the difference be-
tween the cost of chemo and the cost
of the test have already been realized.
Over the the intervening years while
we were waiting for the results from
TAILORX, the Oncotype Dx was on the
market and was already being used by
physicians to help them decide wheth-
er or not to recommend chemo.

A large part of the savings from a re-
currence score of zero to 18 has already
been realized because many oncolo-
gists and patients were already acting
on the information. What is likely is
that we will see further savings, be-
cause there was a zone of uncertainty
between 18 and 31, where people were
still debating, based on the older, retro-
spective results, whether they should
or shouldn’t give chemotherapy.

And, with the new results from TAI-
LORx, there’ll be more certainty that
from 18 to 25 women can be spared,
and only above 25 should chemother-
apy be considered.

Thank you so much.




Sharpless: NCl add
$10 million for NCT
and NCORP trials

By Matthew Bin Han Ong

NCl is providing an additional $10 million to support trials run with the National Clinical
Trials Network and the NCI Community Oncology Research Program, Norman “Ned”
Sharplesssaidin his firstappearance as NCl directorat the annual meeting of the American
Society of Clinical Oncology in Chicago.

“NCI’'s major efforts with regards to
large clinical trials are largely support-
ed through our clinical trials networks
like the National Clinical Trials Net-
work,” Sharpless said in his June 2 talk
at ASCO. “One of the major challenges
for these networks over the past few
years, however, has been a rapid in-
crease in the per-patient costs for pa-
tients on trials.

“NCl appreciates the problems that
these skyrocketing costs have caused
for NCTN trials, and today | am an-
nouncing that we are going to help. The
majority of this funding will be used to
augment per patient reimbursement
rates at 180 sites that treat adult or pe-
diatric cancers.”

Listing his four areas of priority for
NCl—investing in basic science, grow-
ing the workforce, leveraging Big Data,
and modernizing clinical trials—Shar-
pless said that the overarching worry of
oncologists today is the management
of patient’s expectations.

“I think we have become scared to tell
our patients that we hope to ‘cure’
them, and it may be time to re-exam-
ine how we communicate our effortsin
this area,” Sharpless said. “I especially
know why the notion of ‘cure’ makes so
many of us uncomfortable. Curing can-
cer, making it go away and never come
back, is really hard, much harder than
initially conceived, and the word ‘cure’
should not be thrown around lightly
with vulnerable patients present.

“It is also worth making two points.
First, we are curing patients now, and
more people than ever, even some
people with really bad cancers, at very
advanced stages. | never thought I'd
see some of the results that we are
now seeing in metastatic lung cancer
and melanoma.

“Second, even if the idea of curing can-
cer makes us uncomfortable, it is what
are patients, and our funders, expect.
Theydon'tjustwantextended progres-
sion-free survival or enhanced quality
of life, or reduced costs, or whatever
other surrogate marker we might pick.

“They expect us to deliver.”

The text of Sharpless’s remarks follow:
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Thank you for that kind introduction
and thanks for your terrific leadership
of ASCO at this important juncture
in cancer research. Thank you to the
American Society of Clinical Oncology
and it’s nearly 45,000 members: your
commitment to cancer research and
care has led to meaningful progress for
our patients.

A few weeks ago, | appeared before the
Senate Appropriations subcommittee
that funds the NIH. The chair of that
subcommittee, Sen. Roy Blunt [R-MOQ],
asked me about the future of cancer
research. | explained that this is a time
of great hope and optimism. We have
seen real therapeutic progress with
kinase inhibitors, immunotherapy
and precision medicine and the ASCO
community is a huge part of these ad-
vances. As | told Senator Blunt, the day
the ASCO Abstracts are finally released
online is like Christmas morning to me.

| have to confess, | originally joined the
American Society of Clinical Oncology
in 1998 in response to one of the most
primal of human emotions: abject fear.
Let me explain. You see, back then,
| was an oncology fellow at the Da-
na-Farber/Partners Cancer Care. | was
barely done with residency, and | was
called upon to provide care for some
sick and often desperate patients. In
some cases, they had made grueling
trips to Boston, traveling hours to see a
cutting-edge specialist at Harvard, and
often the first doctor they ended up
seeing was me.

As a new cancer doctor, | did not feel
up to the task. | suffered from that
“imposter syndrome” that most young
doctors feel. Medical residency had
not prepared me for this. | felt afraid:
of making a mistake, of missing some-
thing important, and of letting these
people down.

So, | joined ASCO, probably for the
same reason as many of you from a de-
sire to become better educated about
cancer, so | could take better care of my

patients. Then, as now, ASCO provided
educational materials for oncologists,
and the most important of which, to
me was the Journal of Clinical Oncol-
ogy. As an oncologist-in-training, | felt
that if | read every issue of the JCO as
it came out, | would be sufficiently
knowledgeable about cancer to be able
to help my patients.

Back in that pre-internet era, we used
to pass around and carry with us
these Xeroxed copies of articles. We
employed these as a totem to ward
off our clinical insecurities. If we were
battling cancer, JCO was provisioning
the armor.

| recall carrying around a rag-
gedy-eared copy of a 1990s Art Skarin
paper from the JCO, that | would quick-
ly scan before seeinga new patientwith
lung cancer. | recall learning how to use
tamoxifen to treat ER+ breast cancer
from Hy Muss, also via his writing in
the JCO, many years before | actually
met Dr. Muss [director of the Geriatric
Oncology Program at UNC Lineberger
Comprehensive Cancer Center].

Reading the JCO would help me and
my peers march into the exam room
of a new patient suffering from a can-
cer we had not treated before. In those
rooms waited for us some extreme
challenges, and | can still picture their
faces: the mother of four with meta-
static breast cancer; the incarcerated
young sarcoma patient who left prison
once a week so | could give him chemo;
the guy with a metastatic islet cell tu-
mor whose main symptom was that he
kept passing out at work from severe
hypoglycemia; the young HIV+ art-
ist with lymphoma, whose tumor we
cured, but whose outcome was still ter-
rible because of his failing immunity.

These patients were suffering and
wanted help. They needed a really, re-
ally good oncologist—someone who
was educated and thoughtful. So, |
joined ASCO in 1998 so that | could be-
come that, a really good oncologist,
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whose education in large part devel-
oped from reading the JCO.

Besides the JCO, another of ASCO’s
most important tools is happening
right here and now: the ASCO Annu-
al Meeting, which is one of the most
important events for cancer doctors,
patients and other caregivers around
the world.

“The potential for
breakthroughs has
never been greater”

| am happy to share the news, as you
may have seen is last week’s Annual
Report to the Nation on the Status of
Cancer, that we continue to see a steady
decline in cancer mortality. In 1991, the
cancer mortality rate was 215 deaths
per 100,000 people in the U.S. In 2015,
that number was down to 159. There is
reason to believe that the number is
even lower now, and will continue to
decline. This represents decreases in
cancer death for men, women and chil-
dren, and for all major ethnic groups.

More good news, is the strong, bipar-
tisan support we're receiving from
Congress. For the fourth year in a row,
we have seen budget increases for the
NIH and NCI. The fiscal year 2018 Om-
nibus spending bill passed in March
provides a $275 million increase to the
NCI budget as well as continued full
funding for the Cancer Moonshot. So,
with new discoveries, successful treat-
ment approaches, continued research
progress and additional funding, as a
community, oncologists can feel a lot
of optimism: the potential for break-
throughs has never been greater than
itis right now.

That’s the good news, and it is good
news, but no doubt we still face signif-
icant challenges. These are well known
to this audience: little progress in cer-
tain cancer types such as pancreatic
adenocarcinoma and glioblastoma.
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There are still too many children dying
of cancer. We have to admit that it is
not sufficient to make progress in just
the common cancers or the best un-
derstood cancers or the easiest to treat
cancers. NCl is charged with making
progress in ALL types of cancer, to ben-
efitall patients. Even when we can cure
kids and adults of cancer, too often this
comes with the cost of significant and
lifelong toxicities from the cure.

One side effect of curative therapy
whose true consequences we are just
starting to fully appreciate is financial
toxicity, which can be devastating for
cancer survivors. | would argue these
areas of continued slow progress in
turnreflectanincomplete understand-
ing of cancer biology, and challenges to
the ways we do cancer research.

[ think it is NCI's job to take these chal-
lenges head-on. When | started in
this new role last October, | decided
to take six months to go on a listening
and learning tour. During which time,
| spoke to many patients, advocates,
clinicians and scientists about what
NCl does well and areas that needs
improvement.

NCI’s key focus areas

That effort helped me identify four key
focus areas on which | wanted to focus
as leader of the NCI. These are not new
areas for NCI. However, they are areas
where | think the scale and reach of NCI
plays an especially important role and
NClI’s resources and convening power
and leadership can act as a catalyst.

They are Basic Science, Workforce, Big
Data, and Clinical Trials. You can read
more about each of these areas on
my blog on cancer.gov, but | will share
some highlights that | think will be of
greatest interest to ASCO attendees.

| don’t think the basic science work
of cancer is done. NC| continues to
strongly support investigator-driven
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basic research and always will while
| am director. We have a much better
understanding of cancer now than
at any time in human history, but we
must also admit that we need more
fundamental research in this area. |
believe a top-down approach is not the
way to go here. Focus has to be on in-
vestigator-initiated discovery. NCI has
some role to identify topics for specific
focus and once we have done that, we
have to sit back and let the proverbial
magic happen.

One of the best ways to support inves-
tigator-initiated science is through the
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press for a diverse workforce regard-
ing background, interest areas, eth-
nicity and gender. We must broaden
our notions of who we consider to be
our colleagues. For example, | predict
we will be working more closely with
an increasing diversity of experts: im-
munobiologists, computer engineers,
healthcare economists, geriatricians,
data scientists, and yes, community
oncologists.

We are doing many things in this area,
but one in particular is intended to
address the plight of the Early Stage
Investigator. Again, thanks to the sup-

In 1991, the cancer mortality rate was 215 deaths

per 100,000 peoplein the U.S. In 2015, that number

was down to 159. There is reason to believe that

the number is even lower now, and will continue
to decline.

funding of the Research Project Grants.
This pool funds the vast majority of in-
vestigator-initiated awards: the Rot’s
and the even larger program project
grants, such as Po1’s. Toward that end,
this year | have dedicated an additional
$127 million into investigator-initiated
science. This is the largest increase to
the RPG pool since 2003 and is possible
thanks to significant increases in our
congressionally appropriated budget
over the past few years. While this is
not solely for basic science, this is the
most straightforward way to assure we
continue to fund investigator-initiated
basic science. Discoveries in basic sci-
ence propel progress for patients.

One of our most important jobs at
NClI, perhaps the most important job
of NCI, is to ensure a talented and in-
novative research workforce for the
decades ahead. We must continue to
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port of Congress, this year NCl is able
to set aside dedicated funding ESIs to
increase their chances of getting a first
major grant (an Ro1) from NCI. This ex-
tra funding will increase the number of
first Ro71’s to ESls by at least 25 percent.

NCI will also be looking at many strat-
egies to encourage development of the
right skill sets for the future of cancer
research, through dedicated funding
of training grants and professional de-
velopment opportunities.

Big Data is another area where we've
seen a transformation that creates
great opportunities for cancer research
and care, but also new challenges. Em-
bracing the potential of big data will
add speed and dimension to our work
across the cancer enterprise. Consider
that more than 90 percent of all digital
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data created to date across all fields
was produced in the last two years.

You hear a lot about data sharing and
that is important, but we must also
move beyond passive data sharing to
intentional data aggregation in order
to fully leverage the power of data.
Establishing linkages and inter-opera-
bility of diverse, complex data sets to
understand cancer care and provide
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NCI's SEER program is one of the biggest
of NCI's big data initiatives, and is taking
some innovative steps worth noting. The
NCl-supported Surveillance, Epidemiol-
ogy, and End Results Program was cre-
ated by federal law in 1971 as part of the
National Cancer Act. It has collected sta-
tistics on cancer deaths and outcomes
for 45 years to support research on the
diagnosis, treatment and outcomes of
cancer since 1973. It consists of 16 popu-

Every one of today’s standard-of-care therapies is

available because of a past successful clinical trial,

but translating today’s discoveries into routine,

effective treatments isn’t a matter of doing more
of the same.

real world evidence. For example, link-
ing genomic data with pathology data
with radiology data with clinical data
mined by machine learning from EHRs
in a large number of patients, while as-
suring data privacy and security. The
power of that is incredible. This will
benefit the entire research communi-
ty, including all of you. Research ques-
tions that are almost intractable by
traditional means can be addressed by
large, annotated multimodal datasets.

So, how are we going to harness Big
Data? This is a place where we need to
pay attention to the workforce, attract-
ing young data scientists into cancer
research. We will focus on the linkage
of many large datasets maintained
by NCI to provide interoperability.
There are several interesting efforts
in this area to talk about. For exam-
ple, we are going to link the enormous
data set of the cancer genome atlas,
where possible, to the clinical data for
those patients.
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lation-based registries covering 33 per-
cent of the US population. These reg-
istries collect information on all cancer
cases for residents of the state or region.
They represent racial and ethnic minori-
ties and various geographic subgroups.

SEER is one of the most important
things NCI does to support population
sciences research. The SEER contracts
were just re-competed and we are ac-
tively exploring approaches to innova-
tively augment this rich dataset’s ca-
pabilities through many sorts of novel
data linkages.

Beyond SEER, we are also working on
data initiatives with federal partners
like the Department of Energy, which
gives NCI access to cutting-edge ex-
ascale computing, as well as working
with the FDA and CMS, which have
interesting large datasets of potential
value to cancer researchers. These data
efforts are supported by a developing
a NCI Cancer Data Ecosystem, which
is being significantly amplified with
new targeted funding from the Cancer
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Moonshot. This includes highly suc-
cessful cloud resources for storage and
computing, as well as robust efforts
for NCI to set standards for data shar-
ing and interoperability.

We have to do these things because
the costs of not harnessing Big Data
are too great. By doing this, we can
learn from every patient.

Funding clinical trials

Every one of today’s standard-of-care
therapies is available because of a past
successful clinical trial, but translating
today’s discoveries into routine, effec-
tive treatments isn’'t a matter of doing
more of the same.

There are several problems that we
have to face: decreased accrual and
poor accrual of underrepresented pop-
ulations; increasing per patient costs;
spiraling times to open and to the com-
pletion of clinical trials. These prob-
lems are bad for clinical researchers,
and even worse for patients.

As a major funder of clinical trials, NCI
can improve these problems. We have
to get rid of unnecessary exclusion cri-
teria and confusing consent forms. We
need to encourage and expand the use
of central IRBs. We need trials with in-
novative, adaptive designs, to identify
inactive agents quickly and thereby
prioritize good drugs for further test-
ing. We need trials that are based on a
modern understanding of cancer.

The fact of cancer’s tremendous het-
erogeneity means that traditional clini-
cal trials models are becoming less use-
ful. Largely gone are the days when the
cardiology paradigm of clinical trials
reigned—when we enrolled enormous
numbers of patients into large phase Il
trials with slightly different treatment
protocols, where very modest im-
provements upon a largely ineffective
regimen was considered success.
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One emerging approach about which |
am excited is demonstrated by the NCI-
MATCH trial. NCI-MATCH is an example
of innovative trial design. This precision
oncology trial allocated patients to one
of approximately 30 arms of therapy
based on somatic genetic testing.

Some of the first efficacy results from
MATCH are being presented here at
ASCO, so | won’t go into detail, but |
would like to highlight the importance
of this trial as an example of new ways
to conduct clinical research. This map
shows whatto meis one of the mostim-
portant facts of MATCH: coordinated
with ECOG-ACRIN it has enrolled more
than 6,000 patients to cutting-edge
therapeutic trials at 1,100 sites across
the country. It has been the fastest ac-
cruing trial in NCI's history. This shows
us that even highly complex precision
medicine trials can be conducted in the
ethnically diverse communities where
real-world patients live. If we have
well-designed efforts like MATCH, the
patients will come.

We are also employing this same ap-
proach through the Pediatric MATCH
Trial. Working with the Children’s
Oncology Group, NCI has brought
Pediatric MATCH to 200 sites across
the country with eight arms current-
ly open. These efforts are important,
and will become even more so as more
and more drugs are approved based
on driver mutation rather than on
tissue-of-origin.

Mark my words—trials like MATCH and
Pediatric MATCH are already changing
how we make progress in oncology.

Lastly, while novel trial designs like
that of MATCH are generating much
excitement; larger, traditionally struc-
tured trials to define standards of care
remain critical for progress in cancer
research, and NCI will continue its ro-
bust support for these efforts. For ex-
ample, at this meeting, results from
the TAILORx trial will be reported.
This clinical trial in 6,700 women with
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breast cancer has examined the use of
anti-hormonal versus cytotoxic thera-
py for women with ER+ breast cancer
based on results of an RNA-based ge-
netic risk score. The results of this trial
will have implications for thousands
of women with breast cancer over the
next few years.

NCI's major efforts with regards to
large clinical trials are largely support-
ed through our clinical trials networks
like the National Clinical Trials Net-
work. One of the major challenges for
these networks over the past few years,
however, has been a rapid increase in
the per-patient costs for patients on
trials. NCI appreciates the problems
that these skyrocketing costs have
caused for NCTN trials, and today | am
announcing that we are going to help.

| am announcing that, this year, we will
be providing an additional $10 million
to support trials run within the NCTN
and NCORP. The majority of this fund-
ing will be used to augment per patient
reimbursement rates at 180 sites that
treat adult or pediatric cancers.

Patients expect “cures”

I’'m sure we will hear about rapid prog-
ress in clinical oncology research at this
meeting. What we are doing together
is shaping the future of cancer research
and changing lives. Before | conclude,
and we dive into all that is ASCO—the
posters, the sessions and the network-
ing—I'd like to talk about something
that’s been on my mind.

An almost overarching worry of the
cancer doctor today has become the
management of expectations: we don’t
want to overpromise and give peo-
ple—especially patients—false hope,
but | am worried we have been los-
ing the point: | think we have become
scared to tell our patients that we hope
to “cure” them, and it may be time to
re-examine how we communicate our
efforts in this area.

As an oncologist, | used to cringe at the
notion of “curing cancer,” when talking
to a patient. What if | told them they
were cured, but then the cancer actu-
ally came back? | especially know why
the notion of “cure” makes so many of
us uncomfortable. Curing cancer, mak-
ing it go away and never come back, is
really hard, much harder than initially
conceived, and the word “cure” should
not be thrown around lightly with vul-
nerable patients present.

It is also worth making two points.
First, we are curing patients now, and
more people than ever, even some peo-
ple with really bad cancers, at very ad-
vanced stages. | never thought I'd see
some of the results that we are now
seeing in metastatic lung cancer and
melanoma. Second, even if the idea
of curing cancer makes us uncomfort-
able, it is what are patients, and our
funders, expect. They don’t just want
extended progression-free survival or
enhanced quality of life, or reduced
costs, or whatever other surrogate
marker we might pick.

They expect us to deliver.

This was the subtext behind Sen.
Blunt’s question to me when | recently
testified. Our patients and their repre-
sentatives want to know that we are
making progress to preventand to cure
this set of formidable diseases.

After being a member of ASCO for 20
years, I'm happy to say that those ear-
ly fears of walking into a new patient’s
room and having absolutely no options
are going away if not already gone.

Almost every day we learn of new dis-
coveries, advances and approaches
that show promise. We have options.
We have treatments. And sometimes,
we now do have a cure. Now, there is
enormous optimism in our field. There
is reason for this optimism.

Thank you.



IN BRIEF

J&J Innovation and
Boston University
form lung cancer
research alliance

Johnson & Johnson Innovation an-
nounced a five-year alliance with Bos-
ton University to accelerate lung can-
cer research.

As part of the alliance, a Johnson &
Johnson Innovation Lung Cancer Cen-
ter at Boston University will be estab-
lished, allowing collaboration between
Boston University investigators and
members of the Lung Cancer Initiative
within Johnson & Johnson to develop
solutions that prevent, intercept and
cure lung cancer.

Avrum Spira, professor of medicine,
pathology and bioinformatics at Bos-
ton University has joined Johnson &
Johnson Innovation as Global Head,
Lung Cancer Initiative, Johnson & John-
son, and will direct the new center.

The alliance seeks to build upon collab-
orative programs related to three exten-
sive lung cancer research studies. Two
studies, which involve cohorts of mili-
tary personnel, seek to enable the devel-
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opment, integration and validation of
molecular and imaging-based biomark-
ers to improve lung cancer detection.

In the third study, known as the
pre-cancer genome atlas, investigators
are defining the determinants of pre-
malignant disease progression to en-
able the development of molecularly
targeted interception strategies.

Itisalso envisioned that pilot programs
developed by teams from across the
Boston University ecosystem will be
selected and advanced with close col-
laboration from Johnson & Johnson
Innovation.

Through this academic-industry alli-
ance, programs focused on the preven-
tion, interception and curing of lung
cancer will be supported.

Kochevar to retire
from Colorado
Cancer Center

Mark Kochevar, associate director
for administration and finance at the
University of Colorado Cancer Center
retired on May 31, 2018, after a career
of 41 years in cancer research admin-
istration. Kochevar began his career
as the assistant administrative officer
for the Clinical Oncology Program in
the NCI's Division of Cancer Treatment
in May 1977.
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FUNDING OPPORTUNITIES

Addario, Van Auken
foundations announce
2018 Young Innovators
Team Award

The Bonnie ). Addario Lung Cancer
Foundation, in collaboration with the
Van Auken Private Foundation, an-
nounced the 2018 Young Innovators
Team Award to fund and supportteams
of young investigators conducting in-
novative research with a potential of
delivering meaningful and measurable
results in the field of lung cancer.

The 2018 YoungInnovators Team Award
will provide up to a total of $250,000
to teams of two or more young inves-
tigators over two to three years. The
awardees must be within five years of
their first faculty appointment.

The YITA Scientific Review Committee
will evaluate all submissions on the fol-
lowing four main criteria:

« Out-of-the-box: High-risk, high-im-
pact research that will typically not
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be selected for federal funding, is
creative and has potential for near-
term benefit to lung cancer patients

« Collaborative: Research that fos-
ters collaboration among young
researchers who have not worked
together in the past, preferably
across-institutions

« Translational: Research with out-
comes that can be quickly moved
from the lab to the clinic, or from
the bench to bedside

« Multi-Disciplinary: Projects that in-
volve multiple academic disciplines/
specializations in their approach
to solve a problem in the field of
lung cancer

The funding mechanism is designed so
thatyoung investigators work together
in cross-disciplinary teams. The teams
drive the projects with guidance from
mentors at their own institution. The
2018 YITA Scientific Review Committee
also guides and steers their progress,
and makes final decisions on contin-
ued funding.

ALCF prefers lung cancer patient-ori-
ented research in the following topic
areas (however, the 2018 YITA Scientif-
ic Review Committee will evaluate all
submissions):

« Early detection and screening using
novel, validated biomarkers

. Targeting the tumor microenviron-
ment-combination strategies

« Biomarkers for response to
immunotherapies

« Small Cell Lung Cancer: identifying
and targeting specific underlying
genomic abnormalities

« Causative factors in non-smokers
Key Dates
« May 31,2018 - RFA announcement

« May 31,2018 - Online application
submission portal opens

« July1,2018 - Optional pre-applica-
tion counseling deadline

« July1s, 2018 - Application submis-
sion deadline

. Aug. 15,2018 - Peer review round
10ctober 15, 2018 - Peer review
round 2: Top 3-5 applicants present
to the Scientific

« Review Committee/
in-person review

« Oct. 31,2018 - Award
announcements

« Nov.1, 2018 - Award start date

« Nov.1, 2020 0r Nov. 1, 2021 -
Award end date (depending on
the proposal)

For more information, visit www.lung-
cancerfoundation.org/yita-2018. The
website also has information on the
award, guidelines for submission, FAQs
and the online submission portal. ALCF
will accept online applications during
May 31 — July 15, 2018. ALCF and the
Van Auken Private Foundation provide
funding for this award.
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Searching for

Breast Cancer’s

“Extreme Survivors”

| remember the day | met
Margaret “Peg” Ceisler, who
has now been living with
breast cancer for 40 years,
and with metastatic disease
for 36 of those years.

By Mark Burkard,

he had long outlived her original
oncologist, pioneering breast can-
cer researcher Dr. Paul P. Carbone, for
whom our cancer center is named. |
saw her for a colleague, her third oncol-
ogist, who was out on maternity leave.

Peg’s records showed she originally
had breast cancerin1978, it recurred in
the 1980s, and she had a biopsy-proven
pelvic metastasis that had been treat-
ed with radiation, but had never dis-

University of Wisconsin Carbone Cancer Center

appeared. She had received multiple
medical treatments over the decades,
including hormonal therapies and a
few chemotherapies. The mass had
grown slowly over the years and the
most recent scan again showed a slight
growth. What treatment did | recom-
mend? | could select a number of possi-
bilities, but, in theend, | recommended
observation. Four years later, at age 82,
her health is good. She attributes her
survival to her “cantankerous” attitude,
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Margaret “Peg” Geisler,

but everyone else describes her as
charming, so | suspect another cause.

How many extreme survivors with
metastatic cancer are there and what
makes them tick? With the help of Dr.
Susan Love’s Army of Women, advice
from leaders at The Metastatic Breast
Cancer Alliance, and support from the
AVON Breast Cancer Crusade, we have
launched an international study look-
ing for extreme survivors of metastatic
breast cancer.

Patients can take the web survey to see
if they qualify. It is not necessary to be
a long-term survivor to take the survey.

Next, men or women with metastatic
breast cancer will be invited to take an
hour-long survey describing their med-
ical history, lifestyle, and diet. Patients
with the longest survival will be invited
later to a substudy involving genomic
analyses of their tumors and germline
DNA. We hope to learn whether, com-
pared with most breast cancers:
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« These cancers are genetical-
ly distinct,

« Theimmune system is different,
or whether

« The treatment or behaviors
are unique.

Others have described these extreme
survivors. A classic 1962 paper—“Nat-
ural History of Untreated Breast Can-
cer,” by HJG Bloom—describes a series
of 19th century women with breast
cancer who were not treated. Some of
these women lived over a decade after
the breast cancerwas found, and inone
case, for 35 years. Dr. Bloom focused
on tumor grade as an explanation, but
today, genomic sequencing and other
tumor analyses could provide deeper
knowledge. Additionally, today’s in-
formation age has made it possible to
reach many extreme survivors quickly
through social media.

In our institutional cohort, the most
common and longest extreme sur-
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We hope to learn what
allows some people
with breast cancer to
survive for extreme
durations of time. Is
this an intrinsic feature
of the cancer, perhaps
driven by a specific set
of genes that drive its
growth?
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vivors had hormone-sensitive can-
cers, but we also identified extreme
survivors with HER2-positive cancer
metastatic cancer who lived for more
than a decade, and several with in-
dolent triple-negative breast can-
cer with survival of more than five
years. Still, these non-hormone driv-
en cancer cases were usually less ex-
treme than the decade-long histories
identified with estrogen-receptor-pos-
itive breast cancers.

As | spoke with colleagues, | found it
important to be clear what | meant by
“extreme survivors.” Many colleagues
were familiar with the National Cancer
Institute project looking for “extraor-
dinary responders,” and expected that
| was looking for the same. However,
few of our extreme survivors had ever
had an extraordinary response to ther-
apy. Most had received many thera-
pies, with evidence of slow disease pro-
gression. Thus, there was little overlap
between extraordinary responders
and extreme survivors.


https://outliers.cancer.wisc.edu/
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Second, we found some confusion
about how to define extraordinary sur-
vival. We used the time of initial breast
cancer diagnosis to define extreme sur-
vivors with metastatic cancer, because
in micrometastatic cancer, disease is
present for those who receive prima-
ry surgery and develop distant meta-
static recurrence many years later. For
hormone-receptor positive breast can-
cer, we used 10 years as a cutoff and
for hormone-receptor negative breast
cancer, 5years.

We hope to learn what allows some
people with breast cancer to survive
forextreme durations of time. Is this an
intrinsic feature of the cancer, perhaps
driven by a specific set of genes that
drive its growth? If so, we could collect
tumor samples and identify the genet-
ic drivers of these cancers, and use this
to identify future individuals likely to
be extreme survivors.

However, there are clearly other possi-
bilities and scientists, physicians, and
survivor-advocates who offered dispa-
rate ideas of what could drive extreme
survival. Among the ideas proposed
were that specific cancer treatments
were selected or rendered in a partic-
ular order to allow for extreme surviv-
al. Other ideas were that survival was
prolonged by medical treatments for
comorbid conditions, driven by intrin-
sic features of the immune system or
tumor immunogenicity in these survi-
vors, or by habits (diet, exercise, alter-
native medical practices). Some ideas
offer the possibility of empowering in-
dividuals living with metastatic breast
cancer to alter their fate. Thus, we con-
cluded that all were worth a detailed
evaluation.

After obtaining IRB approval, we re-
viewed charts of extreme survivors at
the UW Carbone Cancer Center and
identified a total of 53 individuals who
qualified as extreme survivors. The
four longest survivors had an origi-

nal diagnosis between 1978 and 1980.
These individuals had developed dis-
tant metastases in 1982, 1996, 2000,
and 2007. All were alive at the time
of data collection with distant and
persistent metastatic disease. We en-
rolled 15 of the longest-term survivors
with available tissue into a companion
study to perform genome analyses of
tumor and blood, and analyze their tis-
sues for unusual cancer features. Thus
far, we have not identified a specific
cause of extreme survival, but varia-
tion between these individuals made
it clear that our analysis would require
a larger cohort of extreme survivors.
At the same time, word got out about
our project and we were contacted
from other survivors across the US
and beyond.

In order to expand our study, | teamed
up with Dr. Gabrielle Rocque at Uni-
versity of Alabama Birmingham who
is identifying extreme survivors using
SEER-Medicare. In addition, she has
developed innovative approaches to
evaluate the treatment patterns of
extreme survivors. We submitted a
grant proposal to Avon Breast Cancer
Crusade to enroll large numbers of ex-
treme survivors across the U.S. and be-
yond to complete a survey, and to allow
us to re-contact them for a substudy of
genomic and immunologic features of
the cancer.

Dr. Susan Love’s Army of Women also
collaborated in getting the word out.
Additionally, leaders at The Metastat-
ic Breast Cancer Alliance offered criti-
cal feedback on our survey. These and
other advocates have asked us to share
de-identified patient-level data to the
research community to maximize the
value of these data in learning about
metastatic breast cancer and helping
survivors.

Many physicians have extreme survi-
vors with metastatic breast cancer in
their practice. We invite these physi-
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cians to participate by notifying their
patients of this project.

Participation is initiated by survivors
who choose to visit our website and
select ‘Participate Now. People living
with metastatic breast cancer need not
be long-term survivors to participate in
the survey. However, we anticipate at
least 1,000 long-term survivors to par-
ticipate. Those who fill out the survey
will allow us to gain critical informa-
tion about treatment patterns, comor-
bid illnesses, diet, exercise, and habits.

We plan to recontact about 50 of the
most extreme long-term survivors
with available archived tumor samples
to participate in an optional substudy
of genomic analyses of tumor and sa-
liva. If we identify common features
of the long-term survivors, we hope
to make this information available to
physicians and survivors with meta-
static breast cancer.

We hope that this information may al-
low others to become long-term survi-
vors, butit may also be useful to identi-
fy who are likely long-term survivors at
the outset of a breast cancer diagnosis.
It may be that these individuals can be
treated in a distinct way. For example,
if the intrinsic features of the tumor or
their immune system dictate a very in-
dolent type of breast cancer, it may be
possible to de-escalate treatment and
rely primarily on endocrine and/or tar-
geted therapies.

As with our 40-year survivors, we may
identify a group for whom ‘observa-
tion’ is a valid approach even for met-
astatic breast cancer.
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CLINICAL ROUNDUP

New treatment
combination improves
outcomes for some
patients with
colorectal cancer

Research from Roswell Park Compre-
hensive Cancer Center suggests a new
treatment combination can extend
survival for many patients with ad-
vanced colorectal cancer.

The study focused on the targeted
drug nintedanib in combination with
capecitabine, an approved standard
therapy for colorectal cancer.

The phase I/l study was led by Patrick
Boland, assistant professor of oncol-
ogy in the department of medicine
at Roswell Park. The research team
sought to evaluate the recommended
dose and efficacy of nintedanib, atyro-
sine kinase inhibitor, pluscapecitabine
in patients with refractory metastatic
colorectal cancer—those whose can-
cer progressed after they received
standard chemotherapy.

The team, which includes researchers
from City of Hope, reports that among
40 patients who received the new com-
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bination, progression-free survival at 4
months was 36%, compared to 25% in
a historical comparison group receiv-
ing standard therapy alone—a statisti-
cally significant increase.

The authors conclude that this treat-
ment combination was well tolerated
and that its efficacy compares favor-
ably to single-agent approaches.

Exact Sciences,
Mayo Clinic identify
blood-based

DNA biomarkers

to diagnose
hepatocellular
carcinoma

Researchers at Exact Sciences Corp.
and Mayo Clinic announced progress
toward developing a panel of novel,
blood-based, DNA biomarkers that
could accurately detect hepatocellular
carcinoma, the most common cancer
that originates in the liver.

The biomarker panel was shown to be
95 percent sensitive for detecting HCC
across all stages. Sensitivity among pa-
tients with curable-stage disease was
91 percent. The panel has overall spec-
ificity of 93 percent, demonstrating its
ability to discriminate between normal
and diseased patients. Sensitivity and
specificity are the most important sta-
tistical measures of a cancer detection
test’s performance.

Individuals diagnosed with cirrhosis
have the greatest risk of developing
HCC, and it is recommended that they
undergo ultrasound and blood moni-
toring every six to 12 months.

John Kisiel, the gastroenterologist and
assistant professor of medicine at Mayo
ClinicMedical School who led the study,
said the current options for monitoring
at-risk patients are “sub-optimal.”

“We estimate that fewer than half of
at-risk patients are tested regularly,
and some estimates suggest the mon-
itoring rate is less than 20 percent in
primary care settings, where most
people get their care,” he said.

Using DNA extracted from the blood
samples of 244 people, including 95 di-
agnosedacrossallstagesof HCC, 51with
cirrhosis, and 98 healthy volunteers, re-
searchers tested the samples against 15
biomarkers to identify the combination
of six biomarkers that yielded the most
accurate detection of HCC.

Exact Sciences and Mayo Clinic
have been collaborators since 2009.
The collaboration previously yield-
ed Cologuard, the stool-based, ad-
vanced-DNA screening test for colorec-
tal cancer.

The study results can be found here.

Opdivo demonstrates
superior RFS vs.
Yervoy for patients
with resected stage
Il or IV melanoma

Bristol-Myers Squibb Co. announced
updated results from the phase Il
CheckMate -238 trial evaluating Opdi-
vo (nivolumab) versus Yervoy (ipilim-
umab) in patients with stage IlIB/C or
stage IV melanoma who are at high
risk of recurrence following complete
surgical resection.

In updated results from the study, Op-
divo continued to demonstrate statis-
tically longer recurrence-free survival
of 62.6%, the primary endpoint of the
study, versus 50.2% for Yervoy (HR:
0.66, P<0.0001) at a minimum fol-
low-up of 24 months across key sub-
groups, including disease stages and
BRAF mutation status.


https://www.sciencedirect.com/science/article/pii/S0016508518337041
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No new safety data were generated as
part of the 24-month analysis. As pre-
viously reported from the 18-month
analysis, Opdivo demonstrated a sig-
nificantly lower rate of adverse events
leading to discontinuation (9.7% of
patients in the Opdivo arm compared
to 42.6% of patients in the Yervoy arm)
and treatment-related grade IlI/IV AEs
(14.4% of patients in the Opdivo arm
compared to 45.9% in the Yervoy arm).

In the study, Opdivo demonstrated
superior RFS versus Yervoy, regardless
of disease stage, PD-L1 expression or
BRAF mutation status, with RFS rates
of 62.6% with Opdivo compared to
50.2% with Yervoy in the intent-to-
treat patient population.

In patients with stage IlIB melanoma,
RFS rates at 24 months for Opdivo
were 70.8% versus 60.7% with Yervoy;
for patients with stage I1IC melanoma,
RFS rates were 58.0% with Opdivo ver-
sus 45.4% with Yervoy; and for patients
with stage IV melanoma, RFS rates for
Opdivo were 58.0% versus 44.3% with
Yervoy. In patients with BRAF mutant
melanoma, RFS rates for Opdivo were
61.9% versus 51.7% with Yervoy; in pa-
tients with BRAF wild-type melanoma,
Opdivo demonstrated a RFS of 63.5%
versus 46.2% with Yervoy.

CheckMate -238 is an ongoing phase lll,
randomized double-blind study of Op-
divoversus Yervoy in patients who have
undergone complete resection of stage
IIIB/C or stage IV melanoma. The trial
randomized 906 patients 1:1 to receive
either Opdivo 3 mg/kg every two weeks
(n=453) or Yervoy 10 mg/kg (n=453) ev-
ery three weeks for four doses and then
every 12 weeks starting at week 24.

Patients were treated until disease
recurrence, unacceptable toxicity or
withdrawal of consent for up to one
year. The primary endpoint is RFS, de-
fined as the time between randomiza-
tion and the date of first recurrence,
new primary melanoma or death. Af-
ter meeting the primary endpoint, the

trial will continue to evaluate for over-
all survival, a secondary endpoint.

Opdivo plus Yervoy
provide QOL
improvements in RCC

Bristol-Myers Squibb Co. announced
patient-reported outcomes data from
the phase Ill CheckMate -214 trial in in-
termediate- and poor-risk patients with
advanced renal cell carcinoma treated
with the immuno-oncology combina-
tion Opdivo (nivolumab) plus low-dose
(img/kg) Yervoy (ipilimumab) vs. suni-
tinib over a two-year follow-up period.

Patients in the study treated with Op-
divo plus low-dose Yervoy reported
significant benefits in disease-relat-
ed symptoms and improvements to
their cancer-related quality of life and
well-being. These benefits occurred
early during Opdivo plus low-dose
(img/kg) Yervoy combination therapy
and were largely maintained through-
out the treatment period and through
Opdivo maintenance therapy.

Relative to the current standard of
care, patients in the Opdivo plus low-
dose Yervoy arm reported fewer kidney
cancer symptoms as measured by the
NCCN Functional Assessment of Can-
cer Therapy-Kidney Symptom Index.

This benefit was significant at all but
one post-baseline time point through
two years of follow-up (P<0.05). Time to
deterioration in FKSI-19 total score was
also significantly delayed with Opdivo
plus low-dose Yervoy versus sunitinib
(HR 0.54;95% Cl, 0.46—0.63; P <0.0001).

An additional analysis showed similar
results with a significant benefit seen
for Opdivo plus low-dose Yervoy relative
to sunitinib on change from baseline
at a pre-planned 25-week landmark.
Assessed by FKSI-19 total score, with
a mean difference of 3.55 (1.65 vs -1.9;
P<0.0001), the analysis showed that pa-
tients in the Opdivo plus low-dose Yer-
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voy arm experienced significantly bet-
ter health-related quality of life scores
in regard to disease-related symptoms,
treatment side effects and functioning.

Additionally, longitudinal changes
from baseline in health-related quality
of life between treatment arms at 25
weeks, as assessed by the Functional
Assessment of Cancer Therapy-Gener-
al, also demonstrated a significant ad-
vantage for Opdivo plus low-dose Yer-
voy, with a mean difference of 3.71 (1.52
vs -2.19; P<0.0009) in the total score
between arms.

Confirmatory results from FACT-G also
showed significantly higher scores in
the combination arm across a number
of measures, including physical, func-
tional and emotional well-being. Col-
lectively, these data suggest a signifi-
cant and consistent patient reported
benefit of the combination relative to
standard of care.
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