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Prostate cancer is the most common solid tumor in men.
It has been estimated that 60-75 percent of men will have
histologicevidence of prostate cancer during their lifetime
and that 2-4 percent of men will die of the disease.
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Prostate cancer is the most
common solid tumor in men.
It has been estimated that
60-75 percent of men will
have histologic evidence of
prostate cancer during their
lifetime and that 2-4 percent
of men will die of the disease.
African American men are

at a greater risk of diagnosis
and death.

Research Center

hile early detection has been

found to reduce death from the
disease, it comes at a great human
cost: 781 men must be screened and
27 men must be treated to prevent one
prostate cancer death.

Treatment is associated with signifi-
cant morbidity, including impotence
and incontinence. In the absence of
early detection, most men who present
with prostate cancer have metastat-
ic disease; once metastases develop,
most men will die of prostate cancer
within 10 years.

Cancer Research Center

The potential of prostate cancer pre-
vention became a possibility in the early
1990’s. This concept occurred due to a
confluence of events. With the advent
of prostate specific antigen (PSA) test-
ing in the mid to late 1980s, the rate
of prostate cancer more than doubled
inthe U.S.

Concurrently, in 1992, the drug finas-
teride (Proscar) was demonstrated to
effectively treat symptoms of prostate
enlargement (BPH) and was ultimately
found to reduce the risk of complica-
tions of BPH. Finasteride is an inhibitor



of the enzyme five alpha-reductase
that recapitulates a genetic mutation
associated with an absence of develop-
ment of BPH or prostate cancer.

Another clinical effect of finasteride
was the prevention of development
of male pattern baldness. With its po-
tential effect on cancer prevention,
the Board of Scientific Counsellors
of the Division of Cancer Prevention
(DCP) of the National Cancer Institute
(NCI) recommended the exploration
of the first NCl-sponsored clinical trial
to determine if prostate cancer could
be prevented.

DCP leadership invited Dr. Charles
Coltman, group chair of the Southwest
Oncology Group (now SWOG Cancer
Research Network) to Bethesda to ex-
plore possible design options. Dr. lan
Thompson joined Dr. Coltman as the
urologic oncologist from SWOG along
with Dr. Polly Feigl and Dr. Brent Blu-
menstein from the SWOG Statistics
and Data Management Center.

Others in attendance during the first
meeting at the Executive Plaza build-
ing included Dr. Otis Brawley (former
chief medical officer, American Can-
cer Society), Dr. Leslie Ford, Dr. Bar-
nett Kramer, and Dr. Peter Greenwald,
all from DCP. (Notably, Dr. Coltman
passed away in late 2018.) (The Cancer
Letter, Dec. 7, 2018)

During this meeting on May 13, 1992,
multiple study designs were con-
sidered. The initial consideration of
prostate cancer mortality as an end-
point was deemed unfeasible as up
to 100,000 subjects and 25-30 years
of follow-up would be required for
such a study.

Since a prostate cancer diagnosis at
that time was associated with consid-
erable morbidity (treatment and the
side effects of treatment), the study
endpoint of prostate cancer prevalence
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was selected as one that was meaning-
ful and achievable.

A complicating factor that needed to
be accounted for in the design was

66

Within hours, the Cancer Information
Service telephone lines were flood-
ed with requests for more informa-
tion from men interested in study
participation.

The majority of the results of the PCPT are now
in. Seven years of treatment with finasteride
reduces the risk of prostate cancer by about
25 percent and that reduced risk is durable
with 20 years of follow-up. Most tumors that
are prevented are low-grade, tumors that are
commonly ‘observed’ at this time.

that the interventional agent (finas-
teride) affected the primary method
of prostate cancer detection (elevated
PSA levels), decreasing PSA by about
50 percent and shrinking the prostate
gland effecting the sensitivity digital
rectal exam (DRE).

The final study design included adjust-
ed blinded PSA values, but because the
precise adjustment of PSA was not pos-
sible and the DRE effect could not be
accounted for, it was determined that
the only method of minimizing detec-
tion bias caused by the finasteride was
to include an end-of-study prostate bi-
opsy in all subjects at the end of their
seven-year course of treatment with
study drug.

After approval of the study design by
the NCl and identification of more than
200 study sites around the U.S. and one
site in Canada, training of hundreds of
study personnel and principal investi-
gators was conducted in 1993 followed
by a press conference at the National
Press Club in Washington, D.C.

29

The PCPT was designed to accrue
18,000 men over a three-year period;
due to this intense interest, not only
was subject accrual complete in the
anticipated three-year period but ulti-
mately, 18,882 men enrolled and were
randomized between January 1994
and May 1997.

Over the course of the study, an inde-
pendent Data Safety and Monitoring
Committee evaluated the critical as-
sumptions of the study, adherence of
study subjects to the trial, and, impor-
tantly, rates of recommended biopsies
and prostate cancer in the two study
groups: placebo and finasteride.

Two-thirds of the study subjects were
randomized in the first year, and seven
years later, in 2001, two-thirds of the
study subjects were scheduled for their
end-of-study biopsy.

On Feb. 21, 2003, during a DSMC meet-
ing, on the basis of an analysis that con-
cluded that further biopsies would not
change the results that were reached
at that time, the DSMC voted to recom-
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mend study closure and to discontinue
any further treatment for study sub-
jects who were still on study.

The conclusion was that finasteride
significantly reduced the relative risk
of prostate cancer, by 24.8 percent,
meeting the primary objective of the
study. A total of 1,147 prostate cancers
were seen with placebo, compared
with 803 with finasteride.

Complicating the study finding was
a paradox: while prostate cancer risk
was reduced significantly, a greater
number of high-grade prostate can-
cers were seen with finasteride. While
there were 344 fewer overall cancers,
there were 43 more high-grade cancers
with finasteride.

The study leadership team decided
that the best way to report these find-
ings and to close the study would be to
prepare a manuscript for publication
that would then go through high-level
peer review to optimize the scientific
discussion of this paradoxical finding
and to release information to partic-
ipants and institutions concurrently
with a fast-track publication.

On July 17, 2003, The Influence of Fin-
asteride on the Development of Prostate
Cancer was published in New England
Journal of Medicine (NEJM). The publica-
tion related the significant reduction
in risk of prostate cancer, the smaller
but statistically-significant increased
risk of high-grade cancer, but did not
address analyses to explore why these
findings may have occurred; these
analyses would have to wait for ad-
ditional data to be collected, cleaned
and analyzed.

Concurrent with the NEJM manuscript
was the publication of an editorial by
Dr. Peter Scardino. In that editorial, Dr.
Scardino stated that finasteride should
not be recommended for prevention
of prostate cancer and that further

follow-up would be required to under-
stand the study’s findings.

Side effects of finasteride included
a small but statistically significant
negative impact on sexual function
and a small increased risk of breast
enlargement.

Over the ensuing years, three key in-
vestigations and publications helped
us understand why there were more
high-grade cancers seen in the finas-
teride study group.

The first of these was in 2006, when
PCPT investigators reported in the
Journal of the National Cancer Institute
(JNCI) that finasteride significantly
improved the performance of PSA for
prostate cancer detection and for de-
tection of high-grade prostate cancer.

In 2007, the PCPT team reported in
Journal of Urology that finasteride simi-
larly significantly improved the perfor-
mance of digital rectal examination for
detection of prostate cancer.

Finally, in 2007, a group led by Dr. Scott
Lucia, the lead PCPT study pathologist,
reported in JNCI on the comparison of
biopsy and radical prostatectomy tu-
mor grades in the two study arms.

They found that if high grade pros-
tate cancer were truly present (con-
firmed by radical prostatectomy), it
was missed on biopsy 50 percent of
the time in men who received place-
bo, compared to only 30 percent of the
time in men who received finasteride.

Several subsequent studies evaluated
how these biases (that increased the
likelihood of detecting prostate can-
cer and detecting high-grade cancer in
men who received finasteride) would
have affected the final study results.

In 2008, in the journal Cancer Preven-
tion Research, SWOG biostatistician Dr.

Mary Redman estimated that account-
ing for these biases, the overall risk of
cancer was reduced by 30 percent, and
that, although based on small num-
bers, the risk of high-grade cancer was
reduced by 28 percent with finasteride.

In 2010, a group of investigators work-
ing with Glaxo Smith Kline, published
in New England Journal of Medici the
results of the REDUCE (Reduction by
Dutasteride of Prostate Cancer Events)
clinical trial. This study examined the
impact of a dual 5-alpha reductase
inhibitor--dutasteride--on the risk of
prostate cancer in men with elevated
PSA levels (2.5 to 10 ng/mL) and a prior
negative biopsy.

The authors found that dutasteride
reduced the relative risk of prostate
cancer by 22.8 percent over four years.
While the total number of Gleason 7-10
tumors was similar in the two study
arms, there were more Gleason 8-10 tu-
mors in the men receiving dutasteride.

Based on the results of the REDUCE
clinical trial, GSK approached the U.S.
Food and Drug Administration about
placing these results in the product
information for dutasteride. Although
almost 10 years previously, the signifi-
cant reduction of prostate cancer that
had been identified with finasteride,
these results had not been placed in
the product information for finas-
teride, initially manufactured by Mer-
ck. Notably, finasteride became a ge-
nericdrug in October 2014.

In response, the FDA referred the GSK
request to the Oncologic Drugs Advi-
sory Committee (ODAC) in late 2010.
Merck was requested to also present
information related to finasteride at
that meeting and Dr. lan Thompson
(study principal investigator) and Dr.
Catherine Tangen (study lead statisti-
cian) attended.



The ultimate decision was made to not
only exclude information related to a
reduced risk of prostate cancer with
both drugs, but to also place a warn-
ing in the product information mate-
rials for finasteride stating that there
may be an increased risk of high-grade
prostate cancer.

The information related to improved
detection of prostate cancer and
of high-grade prostate cancer was
not included.

Over the years following the 2003 re-
lease of the original PCPT results that
finasteride reduced the risk of prostate
cancer by 24.8 percent, despite the en-
hanced detection of cancer with finas-
teride, very little interest was seen for
the use of this drug to prevent the most
common cancer in men.

The most common reason cited was
the potential increased risk of high-
grade cancer that could negate the re-
duced risk by increasing risk of death
from prostate cancer.

In August 2013, PCPT study investi-
gators published long-term survival
outcomes of the study in NEJM, find-
ing no differences in overall survival
in men randomized to finasteride ver-
sus placebo.

Subsequently, in 2018, Dr. Joseph Ung-
er and SWOG investigators, after link-
ing PCPT participants with Medicare
data, reported on long-term prostate
cancer risk in JNCI. The investigators
found that with up to 20 years of fol-
low-up, the approximately 25 percent
reduction in risk was durable.

Understanding that the primary hurdle
to the use of finasteride for prevention
of prostate cancer was the observed
increased number of high-grade can-
cers and that these high grade cancers
could increase the risk of prostate can-
cer death, SWOG investigators led by
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Phyllis Goodman conducted an anal-
ysis to answer the question: what was
the impact of seven years of finasteride
on PCPT participants risk of prostate
cancer death?

To address the question, PCPT partici-
pantswere linked to the National Death
Index which provided cause of death.

The results were published on Jan.
24, 2019, in NEJM. With 296,842 per-
son-years of follow-up and a median
follow-up of 18.4 years, of 9,423 men
randomized to finasteride, there were
3,048 deaths and 42 deaths due to
prostate cancer. By comparison, of
9,457 men randomized to placebo,
there were 2,979 deaths of which 56
were due to prostate cancet.

While there was a 25 percent lower risk
of prostate cancer on the finasteride
arm, with a small number of prostate
cancer deaths, this difference was not
statistically significant.

Interestingly, of the prostate can-
cer deaths in which tumor grade was
known, more than a third of the men
who died of prostate cancer were orig-
inally diagnosed with a Gleason < 6 tu-
mors, the type of cancer thatis reduced
significantly with finasteride.

The majority of the results of the PCPT
are now in. Seven years of treatment
with finasteride reduces the risk of
prostate cancer by about 25 percent
and that reduced risk is durable with
20years of follow-up. Most tumors that
are prevented are low-grade, tumors
that are commonly “observed” at this
time, but that are ultimately treated
with radical prostatectomy or radical
radiation therapy in about half of men.
These treatments can have significant
side effects, including impotence and
incontinence.

Finasteride also improves urinary
symptoms in men with BPH and sig-

nificantly reduces the need for treat-
ment of BPH or complications of BPH
(such as urinary retention).

The cost of the drug is $7 to $8 per
month, as it is generic.

Despite significantly fewer cancers in
men who receive finasteride, the drug
also improves detection of prostate
cancer by better performance of PSA
testing and of prostate biopsy. From
the most recent analysis, we now know
that overall survival of men and risk of
prostate cancer death is unaffected by
finasteride.

As had been anticipated, it would have
taken a study many times larger to
have been able to detect a statistically
significant difference in risk of pros-
tate cancer death.

Historically, one man in six has been
diagnosed with prostate cancer in the
U.S. A 25 percent reduction in risk with
finasteride would have a profound im-
pacton cancer risk and our nation’s war
on cancer. Thatthe drug has arelatively
low risk of side effects, is inexpensive,
and improves urinary function in men
who commonly suffer problems from
prostate enlargement makes it an even
more attractive method of prevention.
Men who are most likely to benefit are
those who are undergoing PSA testing.

Physicians who are ordering PSA test-
ing for men 55 years of age and older
should explain these results to pa-
tients and offer the opportunity to re-
duce their risk of prostate cancer with
finasteride.
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The Prostate Cancer Prevention Trial
and nine lessons in prostate

cancer medicine

he publication by lan M. Thompson

and colleagues in last week’s New
England Journal of Medicine regard-
ing long term follow-up of patients in
the NCl-sponsored Prostate Cancer
Prevention Trial (PCPT) marks a good
opportunity to review and reflect on
the history of the trial and the past 30
years of prostate cancer medicine.

George Santayana is oft quoted as
saying that “those who do not remem-
ber the past are condemned to repeat
it” There are many lessons here that
should influence our approach to mod-
ern health care issues in general and
prostate cancer specifically, such that
we do not repeat the harm that had
been caused by closed-mindedness
and ignorance around prostate cancer.

Otis W. Brawley
Bloomberg Distinguished Professor of Oncology and Epidemiology
Johns Hopkins University

In the 1990’s, prostate cancer was (and
indeed still is) a significant cause of hu-
man suffering. The nineties was a time
of prostate cancer hysteria. Society
was just starting to talk openly about
cancer. Studies indicated prostate
specific antigen (PSA) screening could
find prostate cancer early. Many pub-
lic figures were willing to publicly say
that they had prostate cancer and PSA
screening saved their lives. Many felt
an obligation to be an example to save
other men. They preached decades-old
messages of cancer early detection.

By 1992, patient advocacy was becom-
ing increasingly prominent in AIDS and
women’s health. Advocacy moved into
the prostate cancer arena with for-
mation of a group called Us TOO. The

group advocated for prostate aware-
ness, screening and treatment. Their
prejudice toward screening and treat-
ment is understandable due to fear of
cancer and the years of messaging re-
garding early detection.

Inthe US, hospitals and clinics respond-
ed to this hysteria by putting prostate
cancer screening and treatment into
their business plans. Mass screening
in malls and community centers was
being advertised. While most thought
that they were doing a public service,
the fact that screening and treatment
were lucrative helped keep health-
care providers from questioning their
health benefits. It is fascinating that
the introduction and use of PSA was
more rational in Europe.


https://www.nejm.org/doi/full/10.1056/NEJMc1809961
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The importance of
clinical trials

In early 1990's prostate cancer medi-
cine, few prostate clinical studies had
been attempted. There were studies
showing that PSA could find localized
cancer. No study had been conducted
to show that PSA screening saved lives.
Indeed, no study had been conducted
to show that treatment of localized dis-
ease saved lives.

PSA was, and to this day is, FDA-ap-
proved for diagnosis of disease in men
for whom there is a clinical suspicion of
prostate cancer and for following pro-
gression of diagnosed disease. It was
not—and still is not—FDA-approved
for screening.

Prospective randomized trials take a
long time. Some felta sense of urgency,
arguing against doing the appropriate
clinical trials and staying the course,
i.e. continuing to screen and treat, be-
cause people are dying.

Truth is, bad or inappropriate medicine
can also kill. Medicine’s inability to pre-
dict effectiveness is fraught with inter-
ventions that were thought beneficial,
but really caused harm. Fortunately,
over the past two decades, well-de-
signed trials definitively demon-
strated that:

« Treatment of prostate cancer
can prolong survival in1997. The
first study to show a treatment
benefit demonstrated that ra-
diation therapy and hormones
was better than radiation alone
for locally advanced disease. (1)

 Radical prostatectomy for localized
disease prevents death in 2002. (2)

« PSA screening combined with
treatment saves lives in 2009. (3)

+ The majority of men with screened
detected prostate cancer do not
need treatment in 2016. (4) One
screening study, the NCl The
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Prostate, Lung, Colorectal and
Ovarian (PLCO) Cancer Screen-
ing Trial, was crippled by the

American screening frenzy. (5)

It was hard to convince a man random-
ized to the control group to not get
screening when all of his friends were
doing it. Many Americans felt that
it was unethical to do a study which
required a group randomized to a
non-screening arm.

I was involved in the launch of PCPT in
1992. The study was severely criticized
by some in the medical community.
While some criticism or skepticism is
healthy and always legitimate in med-
icine, the loudest critics of PCPT spoke
without decency and often misrepre-
sented the science while denigrating
me and the trial. They indicated igno-
rance of the science. For some, the con-
cept of prevention was neither under-
stood nor valued. They attacked the
study because it took away from the
“screen, screen, treat!!!” message.

The tendency of “experts” to be ex-
tremely vocal often demonstrates ig-
norance of the science. | have seenitin
many cancer screening arguments. As
| recall the often impolite, sometimes
ad hominem comments from PCPT
critics, | am reminded of the Abraham
Lincoln quote: “Better to remain silent
and be thought a fool than to speak
and to remove all doubt.”

Lesson 1: Some so called “ex-
pert opinion leaders” are not
very expert.

Interestingly, the lay public was
very much interested in preven-
tion and frightened of prostate
cancer. The fast accrual to PCPT
was evidence of this. The trial par-
ticipants were overwhelmingly
educated and middle class. Even
a high proportion of the racial
minorities on the trial had a grad-
uate degree.

Lesson 2: Most men will never be
diagnosed with prostate cancer.

PCPT was one of the first trials
where a special emphasis was
placed on accruing minorities and
the traditionally underserved. As
the trial went on, we learned that
poor people are extremely ratio-
nal. They do not have time to get
involved in a study to assess pre-
vention of a disease they are not
likely to get.

The prevention findings

After more than a decade, the study
found that 7 years of 5-alpha reductase
therapy with finasteride lowers the
period prevalence of prostate cancer
by 25 percent. (6) It found that 24.4
percent of men on the placebo arm
were diagnosed with prostate cancer,
compared to 18.4 percent on the treat-
ment arm. PCPT also showed that men
taking finasteride and diagnosed with
prostate cancer had a higher likelihood
of having high grade prostate cancer.
This led to the concern that finasteride
causes high grade prostate cancer.

A second 5-alpha reductase inhibi-
tor dutasteride was marketed. It was
tested in a prospective randomized
placebo-controlled prevention study,
and it too reduced prostate cancer
prevalence with an increase in the pro-
portion of high-grade cancers in those
diagnosed while on 5-alpha reductase
therapy.(7)

A number of studies pointed away
from 5-alpha reductase therapy caus-
ing high grade prostate cancer and
demonstrated that it improves ability
of PSA screening to find high-grade
cancers. Despite these data, the FDA
required a warning label that finas-
teride and dutasteride might increase
the risk of high-grade prostate cancer.
It is unfortunate that the FDA action
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came after an Oncologic Drug Advi-
sory Committee (ODAC) meeting in
which some of the PCPT critics would
not allow presentation and consider-
ation of all of the evidence.

Lesson 3: It is importance that
consensus panels be open-mind-
ed and consider all the literature.

The warning led to lawsuits, as
money-hungry attorneys sought
prostate cancer patients who had
taken these drugs. This scared
drug companies from interest in
prostate cancer risk reduction.

Lesson 4: Long-term use of 5-al-
pha reductase inhibitors reduces
risk of prostate cancer and may
reduce risk of prostate death.

Lesson 5: Treatment with 5-alpha
reductase inhibitors improves
the operating characteristics of
PSA screening.

The long-term follow-up of par-
ticipants in the PCPT is the clear-
est and best evidence that fin-
asteride therapy reduces risk of
prostate cancer and that it’s safe.
It suggests that the effects of
finasteride go well beyond the
seven-year period of therapy and
it may even reduce risk of pros-
tate death. The finding is open
to some legitimate skepticism,
as follow-up through the Nation-
al Death Index is not as good as
clinical follow-up. Unfortunately,
long-term follow-up of NCI clini-
cal trial participants is going away
due to budget constraints.

Despite this one weakness, | believe
the evidence is sufficient to warrant
removal of the FDA warning placed on
5-alpha reductase inhibitors, and the
evidence now supports an indication

for prostate cancer risk reduction. The
5-alpha reductase inhibitors are now
generic. No drug company has a fi-
nancial interest in obtaining an indica-
tion for prostate cancer risk reduction
using finasteride or dutasteride. This
is unfortunate for the public health.
Perhaps the National Cancer Institute,
which started this body of work nearly
30 years ago, will complete it by filing
for the indication.

Prostate cancer screening

The PCPT taught a number of lessons
about prostate cancer screening. The
placebo arm is one of the best-con-
trolled PSA screened cohorts ever. The
study enrolled men with a PSA of 3 ng/
ml or less. A reasonable criticism was
that the study was trying to prevent
prostate cancer in men at low risk of
prostate cancer. It was a big surprise
that prostate cancer was diagnosed in
24.4 percent of these “low risk” men.

Lesson 6: Prostate cancer is ex-
tremely common in healthy men.
We have the technology to diag-
nose it in at least one in four men
in their sixties.

Of men diagnosed with prostate
cancer on the placebo arm, half
were diagnosed through PSA
screening and half were diag-
nosed through a biopsy that was
called for in all men who had nor-
mal PSA screening over the seven
years of the trial.

Lesson 7: PSA screening of
“low-risk” men can find a lot
of prostate cancer and miss a
lot of cancer.

Indeed, PSA screening missed as
much prostate cancer as it found.
Prostate cancer can be diagnosed
in men with very low PSA level.

1

Lesson 8: Most people think ev-
ery man diagnosed with prostate
cancer will die of it if not treated.
Fact is, most men who are di-
agnosed with prostate can-
cer do not die of it and do not
need treatment.

PCPT showed that 25 percent
of men can be diagnosed (half
through PSA screening in a sev-
en-year period). The NCI SEER
studies suggest that less than 3
percent of men die of prostate
cancer. The Schroeder screening
study suggests that lifetime risk
can be reduced from about 3 per-
cent to about 2.4 percent.

Lesson 9: Half of all men di-
agnosed with prostate cancer
through screening have a Glea-
son 6 prostate cancer. A third of
those who died of prostate can-
cer in PCPT initially had a Glea-
son 6 cancetr.

This demonstrates the need for
careful observation of those un-
dergoing surveillance and the
need for better laboratory tests to
predict significant disease.

We have come a long way in our under-
standing of prostate cancer since the
beginning of PCPT and the publication
of the other large prostate cancer trials.
We have increased appreciation for the
need for rigorous assessment of the lit-
erature. We also have increased appre-
ciation of the limits of our knowledge.
Most screening recommendations
involve informed decision-making.
Perhaps the American Society of Clin-
ical Oncology (ASCO) decision aid best
explains what is known about prostate
cancer screening and treatment.(9)Out
of 1,000 men age 55 who choose to be
screened to age 70, about 96 will be
diagnosed with prostate cancer and 4
will ultimately die of the disease.
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« Outof1,000 men age 55 who
choose not to be screened to age
70, about 60 will be diagnosed
with prostate cancer and 5 will
ultimately die of the disease.

« The 4 deaths per1,000vs. 5 deaths
per1000 represents the 20 percent
reduction in relative risk of death.

The high number of men who are diag-
nosed and do not die of prostate can-
cer indicates that a substantial number
of men do not benefit from treatment
and again show that the need to be
able to identify the men for whom ob-
servation is best and the 1in 1,000 men
who will benefit from treatment of lo-
calized disease.

In April 2017, the American Urologic
Association (AUA), the American Soci-
ety of Therapeutic Radiation Oncology
(ASTRO) and the Society of Urologic
Oncology (SUO) released a joint evi-
dence-based practice guideline on clin-
ically localized prostate cancer. It was
later endorsed by the American Soci-
ety of Clinical Oncology. The guideline
stresses the importance of involving
the patient in shared decision-making
regarding prostate cancer screening
and treatment. (9)

It also stressed the importance of eval-
uating a cancer for risk of clinical signif-
icance and says that active surveillance
is the best initial care option for most
low-risk localized prostate cancer.
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REAL-WORLD EVIDENCE

“We’re working to develop new
guidance documents to assist

sponsors interested in developing and
using real-world evidence,” Cottlieb
said at a Jan. 28 panel discussion orga-
nized by the Bipartisan Policy Center.

“Our ‘Framework for Real-World Evi-
dence Program’ will apply a consistent
strategy for harnessing these tools
across our drug and biologic review
programs,” said Gottlieb, referring to
a framework document published last
December. The document evaluates
the use of RWE to support additional
indications for already approved drugs
as well as to satisfy drug post-market-
ing study requirements (The Cancer
Letter, Jan. 4).

“The framework is aimed at leveraging
information gathered from patients
and the medical community to inform
and shape the FDA’s decisions across
our drug and biologic development
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Gottlieb: FDA to
expand real-world data
infrastructure to enhance

Al capabilities

By Matthew Bin Han Ong

FDA is enhancing its ability to handle real-world evidence
by training reviewers in data science via a curriculum
on machine learning and artificial intelligence, said FDA

Commissioner Scott Gottlieb.

efforts,” Cottlieb said. “The goal is to
develop a path for ensuring that RWE
solutions can play a more integral role
in drug development and regulatory
life cycle at the FDA.

“Today, I'm announcing four additional
activities that’ll help FDA and stake-
holders advance these opportunities
for the benefit of patients.”

FDA plans to:

« Support the seamless integration
of digital technologies in clinical
trials by developing a framework
on how digital systems can be used
to enhance the efficient oversight
of clinical trials. These technologies
present important opportunities to
streamline drug trials and improve
data site integrity by remotely mon-
itoring data trends, accrual, and
integrity over the course of a trial.

 Usedigital technologies to bring
clinical trials to the patient, rather
than always requiring the patient
to travel to the investigator. More
accessible clinical trials can facili-
tate participation by more diverse
patient populations within div erse
community settings where patient
care is delivered, and in the process
can generate information that’s
more representative of the real
world and may help providers and
patients make more informed treat-
ment decisions.

« Explore how reviewers can have
more insight into how labeling
changes inform provider prescribing
decisions and patient outcomes.
The FDA’s Information Exchange
and Data Transformation—or
INFORMED—is using RWD to
examine the impact of a recent FDA
labeling change for two approved
products from weight-based dosing
to flat-dosing of immune check-
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point inhibitors. This project is fo-
cused on how community practices
are adopting the flat dose after the
labeling change, and factors that
may affect adoption.

« Work with the medical product cen-
ters to develop an FDA curriculum
on machine learning and artificial
intelligence in partnership with
external academic partners. The
aim of this program is to improve
the ability of FDA reviewers and
managers to evaluate products that
incorporate advanced algorithms
and facilitate the FDA’s capacity to
develop novel regulatory science
tools harnessing these approaches.

FDA's Oncology Center of Excellence
is working with Friends of Cancer Re-
search, NCI, and others to harmonize
reference standards for assessing
tumor mutational burden—as de-
termined by multiple proprietary as-
says—to help identify cancer patients
who are more likely to respond to
immunotherapy.

Harmonizing the measurement of tu-
mor mutational burden across com-
mercial assays used in routine oncol-
ogy care can help reduce treatment
variability, and improve the utility of
TMB as a potential biomarker for en-
riching clinical trials that are designed
to testimmunotherapies.

OCE is also working on a project ex-
ploring whether it’s possible to use
real world endpoints, such as time to
treatment discontinuation (TTD), as a
potential real-world endpoint for prag-
matic randomized clinical trials, for
FDA approved therapies in the post-
market setting.

“Through ‘Project: Switch, OCE is in-
vestigating whether well-matched
contemporaneous synthetic control
arms based on prior clinical trials can
be used to make inferences regarding
the effect of a new drug, or whether
a synthetic control could be used to
compare data to active control arms
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in ongoing randomized controlled
trials in rare tumor types where the
standard of care remained stagnant,
and the prognosis is especially poor,”
Gottlieb said.

FDA's framework for RWE, created
in response to a mandate in the 21st
Century Cures, spells out the agency’s
thinking on the types of guidances that
need to be developed before RWE can
be routinely used in regulatory science
(The Cancer Letter, Jan. 4).

“We really need people to weigh in on
the guidances, because one thing | did
learn at FDA, pretty much if the FDA
says something, the industry is going
to do it former FDA Commissioner
Robert Califf said at the meeting Jan.
28. “So, wed like to get those guid-
ances right.

“'m very excited that Amy Abernethy is
coming to the FDA [as principal deputy
commissioner]. She is an expert on this,
| have every confidence that she’ll help
guide us through this.” (The Cancer
Letter, Jan. 4).

Thereis a need to better understand Al
algorithms, and whether they generate
results that are replicable, said former
FDA Commissioner Mark McClellan,
who is also a former commissioner for
the Centers for Medicare and Medic-
aid Services.

“It’s great to see the progress that’s
happening at FDA,” McClellan said at
the meeting. “I think Rob [Califf]’s vi-
sion for what the future ought to look
like, which is a lot of data from a wide
variety of sources, including many that
a lot of people in the health care in-
dustry aren’t really thinking about as
important sources of health relevant
information—that is the right vision. |
think we're still a long way from getting
there. So, great vision, great potential.”

Using real-world data effectively is
akin to monitoring jet engines to pre-
vent plane crashes, said Andrew von

Eschenbach, former FDA commission-
erand former NCl director.

“People won'tdie, because planes don’t
crash. GE has a system in which their
jet engines have an incredible number
of sensors that are in those engines
and they’re sensing and monitoring
those engines in real time, and so they
know in real time if there’s anything
going wrong,” von Eschenbach said at
the meeting.

“| think what we have is the opportuni-
ty with the kinds of tools that are now
becoming available, be they sensors in
humans, or the opportunity to access
the data that’s coming in both real
time and retrospectively, we're going
to be able to prevent problems. We're
going to be able to see ahead, just like
they can, and not only retrospectively
correct what'’s going on, but prospec-
tively be able to create what needs to
be created to save lives.”
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I think what we have is
the opportunity with
the kinds of tools that
are now becoming
available, be they
sensors in humans,
or the opportunity

to access the data
that’s coming in

both real time and
retrospectively, we're
going to be able to
prevent problems.

99

— Andrew von Eschenbach


https://cancerletter.com/articles/20190104_1/
https://cancerletter.com/articles/20190104_2/

ISSUE 05 | VOL45 | FEBRUARY1,2019 | THE CANCER LETTER

15

Industry a no-show as Sens. Grassley and
Wyden hold hearing on drug pricing

By Claire Dietz

¢ his hearing is not a one-off,” Sen.

Ron Wyden (D-OR), the commit-
tee’s ranking member, said at the hear-
ing Jan. 29. “This is the first in a series
we will hold on this topic. So, nobody is
going away, and even if it means using
our power to compel the drug com-
pany CEOs to show up, they will come
before this committee. The crisis of
prescription drug costs threatens too
many lives and bankrupts too many
people for the Congress to tolerate this
ducking and weaving by the companies
that caused it.”

Several pharmaceutical companies
were invited to testify—two said they
would show up, but none were seen at
the Dirksen Senate Office Building on
the day of the hearing.

“| want to express my displeasure at
the lack of cooperation from the phar-
maceutical manufacturers recently,”
said Sen. Chuck Grassley (R-lA), the

Earlier this week, the Senate Committee on Finance
convened what is likely to be the first in a series of hearings
focused on the rising costs of prescription drugs, oncology

drugs among them.

committee’s chair, who, like Wyden,
is known for his penchant for political
theater. “The companies that declined
said they would discuss their ideas in
private, but notin public. One company
mentioned that testifying before the
committee would create a language
barrier problem. That is not what |
mean when | talk about transparency.”

The drugindustry lobbying association
PhRMA declined to comment. Biotech-
nology Innovation Organization, an-
other trade association, didn’t respond
to an email from The Cancer Letter.

At the hearing, Wyden said he plans
to take a closer look at why drug man-
ufacturers have “unchecked power”
when setting prices.

“'m especially troubled by health care
middlemen who skim off enormous
sums of money, when there’s scant ev-
idence they're getting patients a bet-

ter deal,” Wyden said. “That sure looks
like it’s the case with pharmacy benefit
managers. Called PBMs, they're sup-
posed to negotiate better deals, but
the reality is, they take a big cut and
inflate list prices.”

Early in his career, Wyden, then a
House member, challenged the pricing
of Bristol-Myers Squibb drug Taxol (pa-
clitaxel), arguing that the drug, devel-
oped through a Cooperative Research
and Development Agreement with
NCI, had enabled the company to, as
he putit, “price gouge.”

Wyden'’s efforts resulted in a “reason-
able pricing clause” for drugs devel-
oped through collaboration between
NIH and pharmaceutical companies.

The clause was ultimately removed
from NIH reauthorization, as compa-
nies complained that working with
government researchers had become
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unsustainable. Wyden has famously
made tobacco executives testify under
oath about the link between tobacco
and cancer. Similarly, he made oil com-
pany executives testify on the link be-
tween fossil fuels and global warming.
It’s unlikely in the extreme that phar-
ma executives want to play part in a
similar show.

The prices of cancer drugs are increas-
ing at an unsustainable rate, Peter
Bach, director of the Center for Health
Policy and Outcomes at Memorial
Sloan Kettering Cancer Center, said in
his testimony at the hearing. Bach runs
the Drug Pricing Lab, which is funded
by the Laura and John Arnold Founda-
tion, Kaiser Permanente, and MSK.

The largest share of pharmaceutical
product revenues goes to drug man-
ufacturers, Bach testified. In 2016, out
of $500 billion in total spending, $323
billion—about two-thirds—went to
industry, Bach said. The rest of the
revenues were retained by wholesal-
ers, pharmacies, PBMs, providers, and
insurers. The text of Bach’s study is
posted here.

“An organizing theme of the pharma-
ceutical supply chain is that all partic-
ipants benefit as both drug prices and
total spending rise,” Bach said. “Phar-
maceutical corporations logically seek
to profit by charging high prices, but
ideally the other parties in the supply
chain would serve as a countervailing
force to push prices down.

“Pharmaceutical products are often
marked up in percentage terms as they
pass through the supply chain,” Bach
said. “This means that more expensive
drugs on average bring larger profits.
This pattern applies to wholesalers
and pharmacies. It also applies to phy-
sicians and hospitals when they use
expensive infused drugs covered by
Medicare Part B. This is because the re-
imbursement formula for Part B drugs
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Manufacturers - $323b

Wholesalers - $18b
Pharmacies - $73b
PBMs - $23b
Providers - $35b

Insurers - $9h
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Source: Peter Bach

includes a mark-up over the average
acquisition price of the drug.”

Bach’s full testimony can be found here.

As a result, physicians are significantly
more likely to mark up prices, Bach’s
study shows.

“We recently reviewed studies that ex-
amine whether or not the profit poten-
tial for various [Medicare] Part B drugs
influences prescribing; across the stud-
ies we examined, the conclusion was
consistent that they do,” Bach said. “On
the margin, physicians will prescribe
the more profitable of drugs when
there are options to choose from. Aar-
on Mitchell and colleagues published
a review of this topic as well. [These]
authors graded the quality of the lit-
erature along with summarizing its
findings and arrived at the same con-
clusion. Physicians systematically se-
lect more profitable drugs to prescribe
when they are able to choose among
clinically substitutable options.”

This preference was also noted in hos-
pital outpatient departments.

“My team conducted an analysis that
showed that among treatments in on-
cology that are not recommended and
that involve expensive Part B drugs,
the likelihood that these treatments
were administered was higher in phy-
sician offices than hospital outpatient
departments across all the clinical sce-
narios we examined, a finding that was
robust to clinical severity risk adjust-
ment.” Bach said.

Douglas Holtz-Eakin, president of
American Action Forum, said debates
on drug pricing should focus on the
“high-value,” not “low cost” of drugs.

“Particularly with oncology drugs, it is
important to make sure that the cost of
the treatments correlates to the value,”
Holtz-Eakin said at the hearing. “Re-
member that the goal is not low cost, it
is high value. It is easy to have low-cost
drugs; they, however, may not do much
good. Conversely, it might make sense


https://www.healthaffairs.org/do/10.1377/hblog20180726.670593/full/
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to spend more for a drug if its thera-
peutic benefits are high enough.”

The American Action Forum is an af-
filiate of American Action Network,
which, according to its website, is an
“action tank’ that will create, encour-
age and promote center-right policies
based on the principles of freedom,
limited government, American excep-
tionalism, and strong national security.
The American Action Network’s prima-
ry goal is to put our center-right ideas
into action by engaging the hearts and
minds of the American people and
spurring them into active participation
in our democracy.”

Policymakers should first identify the
“actual problem” in the debate on drug
pricing, Holtz-Eakin said.

“There is little consensus in the term
‘rising drug costs, making it difficult
to determine if there is an actual policy
problem, its size, or its scope,” Holtz-
Eakin said. “Rising drug costs could
also mean an increase in overall pre-
scription drug expenditures, whether
in dollar figures or as a percentage of
National Health Expenditures,” Holtz-
Eakin said. “Because spending is a
function of both price and quantity,
this could result from increased utili-
zation due to rising national reliance
on prescription drugs or broader ac-
cess to them.”

The long-term financing of cures is the
industry’s way of framing the issue
backwards, with the goal of protecting
their revenues, Bach said.

“Value-based pricing’ has been pro-
posed by a number of analysts for new
branded drugs with no competition,”
he said. “Today we often end up with
drugs priced at levels well beyond what
their benefits justify. We then see pay-
ers attempt to counteract these high
prices. Payers insert barriers to access
including shifting costs to out of pock-
et, delaying access through utilization

management, and generally thinning
the quality of the insurance benefit for
patients who most need insurance.”

In cases where pharmaceutical com-
panies are able to extend drug patents
and prevent generic versions from en-
tering the market, they have monopoly
over drug prices.
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tis C medication at a flat subscription
payment over a set number of years.

Mark Miller, executive vice president
of health care at the Arnold Ventures,
previously known as the Laura and
John Arnold Foundation, said the “vir-
tuous cycle” of pharmaceutical compa-
nies maintains these monopolies.

Pharmaceutical corporations logically seek to
profit by charging high prices, but ideally the
other parties in the supply chain would serve
as a countervailing force to push prices down.

— Peter Bach

“When companies say we need to
change our payment system to afford
their new high- priced treatments,
they are framing the issue backwards,”
he said. “Prices for monopoly goods
are dictated primarily by what payers
are willing to pay for them, as the com-
panies do not face traditional market
competition that would put downward
pressure on their prices.

“So, when companies call for long term
financing to pay them for their treat-
ments, they are inventing a means by
which the market can pay them more
than they would get without such a
system. But in viewing this proposal, it
isimportant to keep in mind that these
drugs do not inherently cost $1 million
or $2 million dollars. Rather, it is policy
choices that will dictate what they cost,
policy should not configure to what the
corporations want them to cost.”

Bach proposed what he refers to as
“The Netflix Model,” which would allow
states to procure highly priced Hepati-
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“Instead of encouraging research into
the next generation of cures, firms with
drugs approved by the FDA are incen-
tivized to hold on to their monopolies
as long as possible and deploy as many
anti-competitive tactics as possible to
ensure generics or biosimilars are not
available,” Miller said.

“Of the roughly 100 best selling drugs,
nearly 80 percent obtained an addi-
tional patent to extend their monopoly
period at least once,” he said. “Near-
ly 50 percent extended it more than
once. For the 12 top selling drugs in the
United States, manufacturers filed,
on average, 125 patent applications
and were granted 71. For these same
drugs, invoice prices have increased by
68 percent.”
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IN BRIEF

Califano named
physician-in-chief of
Moores Cancer Center

Joseph Califano was named physi-
cian-in-chief of Moores Cancer Center
at UC San Diego Health. Califano will
retain his roles as professor of surgery
and director of the Head and Neck
Cancer Center as well as maintain an
active clinical practice in head and
neck surgery.

His principal role will be to oversee
clinical operations related to Moores
Cancer Center and all related inpatient
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and outpatient oncology services at UC
San Diego Health, as well as operations
with affiliates and outreach clinics.

In this role, Califano will be directly re-
sponsible to Scott Lippman, director of
Moores Cancer Center, or as delegated
to Catriona Jamieson, deputy director
of Moores Cancer Center.

For ambulatory clinic operations, Cali-
fano will have a reporting relationship
to Christopher Kane, chief executive
officer, UC San Diego Health Physician
Group. For hospital-based services and
qualityinitiatives, he will also have a re-
porting relationship to Thomas Moore,
MD, interim chief medical officer.

As physician in chief, Califano will be
appointed to the Cancer Center Execu-
tive Committee and will work in part-
nership with Julie Croner, chief admin-
istrative officer, on operational and
strategic opportunities that further the
mission and vision of the cancer center,
including reviewing and redesigning
the organizational structure for cancer
center medical leadership, advising on
clinical faculty recruitments and re-
source allocation, standardizing can-
cer center processes and procedures
and coordinating with cancer center
leaders for clinical research and educa-
tion efforts.

Additionally, Califano will be respon-
sible for service line performance,
collaborating with ancillary services
including radiology and pathology/
laboratory, leading the oversight
committee for Moores Cancer Center
psychology and psychiatry services,
overseeing clinical quality and pa-
tient satisfaction in conjunction with
the chief medical officer, managing
approvals for charity care, high cost
drugs, and inpatient imaging, advanc-
ing the agenda of cancer center quality
and value, and appointing a new direc-
tor of quality.

As well, Califano will participate in
Board of Visitors and philanthropy
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meetings and cancer center and health
system strategic planning as well as
oversee clinical space planning, in-
cluding for new facilities and service
offerings. He will also collaborate with
chairs and division chiefs as it relates to
the clinical faculty practice within the
cancer center.

Califano will be directly responsible for:

« Oversight of disease team leaders
and cancer cabinet in collaboration
with Croner and Razelle Kurzrock,
senior deputy director of clinical
research, including goal setting and
annual review;

« Oversight of clinic medical direc-
tors in collaboration with Kane and
Croner, including goal setting and
annual review;

« Oversight of hospital medical
directors in collaboration with
Moore, including goal setting and
annual review.

NYU receives
anonymous $75M gift
to establish center
for blood cancers

NYU Langone Health’s Laura and Isaac
PerImutter Cancer Center announced
a transformational philanthropic gift
to establish a Center for Blood Cancers
that will house a new, world-class pro-
gram for multiple myeloma care and
research, along with its other blood
cancer programs. The new center will
significantly expand Perlmutter Can-
cer Center’s capacity to study and treat
blood cancers.

The $75 million gift was donated
anonymously in support of Perlmut-
ter Cancer Center’s campaign to en-
hance its state-of-the art research and
clinical space.
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The new center will expand services
for patients, bolster new and ongoing
research efforts, and provide expand-
ed educational resources for students
and faculty at NYU School of Medicine.
Lab space and cell processing within
the Center for Blood Cancers will be in-
creased considerably, and infusion and
exam rooms will be added to ensure
efficient patient flow.

In addition to bolstering multiple my-
eloma research and care, the new cen-
ter will expand research capabilities
focusing on clinical trial recruitment
and efforts to identify markers for dif-
ferent cancer types to recognize blood
cancers at its earliest stages. Enhanced
educational opportunities in this area
will now be available as well for fellows
at NYU School of Medicine.

“There is a pressing need for more re-
search in the areas of early diagnosis
and prevention of blood cancers,” says
Benjamin Neel, director of Perlmutter
Cancer Center. “As a nationally recog-
nized cancer center, we are proud to
continue to be on the leading edge of
research and clinical care in this area.
This gift will help us as attract new
talent, leaders, and added expertise
to further our mission to prevent and
treat these deadly diseases.”

Ross Mitchell named
artificial intelligence
officer at Moffitt

Ross Mitchell has joined Moffitt
Cancer Center as the artificial intelli-
gence officer.

In this new role, he will lead the cancer
center’s efforts to develop digital tools
and technologies that utilize computer
science to improve the efficiency and
quality of cancer care.

Mitchell is also a senior member of
Moffitt’s Department of Biostatistics
and Bioinformatics and will collabo-
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rate with fellow research faculty to op-
timize projects utilizing artificial intel-
ligence applications.

“Data science is a growing area in can-
cer research and care. Through the
analysis of data, we can better predict
outcomes to assist with informed deci-
sion-making. Mitchell will help Moffitt
identify those business and clinical op-
portunities where predictive analytics,
machine learning and other advanced
technologies can be used to improve
our patient experience,” said Dana Rol-
lison, vice president, chief data officer
and associate center director of Data
Science at Moffitt. “He will also bring
this skillset to our research enterprise.”

Mitchell comes to Moffitt from the
Mayo Clinic in Scottsdale, where he
led multiple medical imaging infor-
matics initiatives such as the applica-
tion of machine learning in brain tu-
mor imaging.

Sagar Lonial awarded
Gray Family Chairin
Cancer at Winship

Sagar Lonial, chief medical officer for
Winship Cancer Institute of Emory
University and chairman of the De-
partment of Hematology and Med-
ical Oncology, was presented with

the Anne and Bernard Gray Family
Chair in Cancer.

The endowment honors the life of
Gray’s sister, Karen Ammons Howell,
who died of breast cancer.

Lonial is an expert in the biology and
care of patients with multiple myelo-
ma. His most recent research focuses
on combining novel agents as thera-
py for myeloma patients and how to
identify new targets and treatment
strategies for patients with high-
risk myeloma.

He was principal investigator on two
large studies of novel monoclonal
antibodies, both of which led to FDA
approval. The research team he devel-
oped has contributed to all the major
FDA approvals for myeloma thera-
peutics over the past decade. Lonial is
currently leading a global genome se-
quencing study for patients with newly
diagnosed myeloma.

Silvia Formenti and
Heather McArthur
awarded SU2C
Laura Ziskin Prize

Stand Up To Cancer has awarded the
2019 Laura Ziskin Prize in Translational
Research to two clinical investigators
who will join in a bi-coastal collabora-
tion to use radiation and immunother-
apy pre-operatively to help the body
create its own vaccine to fight breast
cancer. A clinical trial is currently in
development.

The prizewas awarded at the 2019 SU2C
Scientific Summit in Santa Monica.

Award winners Silvia Formenti of Weill
Cornell Medicine Sandra and Edward
Meyer Cancer Center in New York City
and Heather McArthur of Cedars Sinai
in Los Angeles will share a $250,000
grant for their year-long project. They
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will be working with a team of immu-
nologists, bioinformatics specialists
and biostatisticians.

“These two doctors, with their comple-
mentary backgrounds, have serious
potential to develop treatment pro-
tocols that could provide better out-
comes for breast cancer patients and
perhaps reduce mortality,” said the
selection committee chair John Glaspy,
professor of medicine at the Jonsson
Comprehensive Cancer Center of the
University of California, Los Angeles
School of Medicine.

Formenti is a recognized leader in
breast cancer research and an inter-
national expert in the use of radiation
therapy for cancer treatment. Her work
in radiation biology demonstrates the
efficacy of combining radiation ther-
apy with immunotherapy to control
cancer cell growth in solid tumors. It
aims to have patients create a person-
alized immunotherapy by recruiting
their immune system to reject an in-
dividual tumor. Formenti has translat-
ed preclinical work to clinical trials in
metastatic breast cancer, lung cancer
and melanoma. Her work has opened a
new field of application for radiothera-
py, whereby localized radiation can be
used as an adjuvant to immunothera-
py of solid tumors and lymphomas.

McArthur researches novel immu-
no-oncology strategies for treating
breast cancer, with a specific interest
in multidisciplinary approaches. She is
currently evaluating the impact of tu-
mor destruction with cryoablation or
radiation in combination with immune
stimulation for the treatment of wom-
en with early-stage breast cancer. By
augmenting one’s immune response
to the unique biologic features of one’s
tumor, it is hoped that an affected in-
dividual may develop long-term im-
munity against their tumor.

Helen Heslop named
by SU2C to lead
‘Dream Team’

Stand Up To Cancer has awarded an
$8 million grant to a top team of sci-
entists to develop therapies that use a
person’simmune cells to recognize and
attack T-cell lymphoma.

Helen Heslop, of Baylor College of
Medicine, will direct the team and Gi-
anpietro Dotti, of University of North
Carolina Lineberger Comprehensive
Cancer Center, will serve as co-leader
of the grant.

The team is trying to find a way to de-
velop CAR-T therapies covering the en-
tire spectrum of T-cell lymphomas in-
cluding an “off-the-shelf” basis so they
will be available to more patients at
lower cost. The team is also working to
identify biomarkers that will help track
the effectiveness of the therapy, and is
evaluating a novel small molecule that
shows encouraging activity in reducing
the size of T-cell lymphomas.

The team is named in memory of Meg
Vosburg, a lifelong learner, educator,
and humanitarian, who died from
T-cell lymphoma in 2018 at the age
of 51. The SU2C Meg Vosburg T-Cell
Lymphoma Dream Team will develop
and study chimeric antigen receptor
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T-cell therapies, which involve modi-
fying a person’s immune cells to treat
T-cell lymphoma.

The multi-institutional Dream Team
includes six researchers from UNC
Lineberger: Anne Beaven, investiga-
tor; Gianpietro Dotti, co-leader; Paul
Eldridge, investigator; Natalie Gro-
ver, young investigator; Joel Parker,
investigator; and Barbara Savoldo,
investigator.

Patty Spears, who chairs the UNC
Lineberger Patient Research Advocacy
Group, was appointed as advocate. The
team’s other members are from the
Wake Forest Baptist Medical Center
Comprehensive Cancer Center, Baylor
College of Medicine and MD Anderson
Cancer Center.

SU2C made the announcement at
its 2019 Scientific Summit in Santa
Monica, CA.

Robert Prins
receives grant to
research brain
tumor treatments

Robert Prins, professor of neurosur-
gery and molecular and medical phar-
macology in the David Geffen School
of Medicine at UCLA, has been award-
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ed a $750,000 grant to support re-
searchin developingimmunotherapies
for brain tumors.

The grant was sponsored by the Brain
Tumor Funders’ Collaborative, a part-
nership between six private philan-
thropic and advocacy organizations
dedicated to accelerating progress in
brain tumor research by supporting re-
search and collaborations.

While there have been many advance-
ments in cancer treatments in the past
20 years, there has been limited treat-
ment developments for people with
malignant gliomas.

Prins, an immunologist in the UCLA
Jonsson Comprehensive Cancer Cen-
ter and member researcher with the
Parker Institute for Cancer Immuno-
therapy Center at UCLA, and mem-
bers of the UCLA Brain Tumor Cen-
ter are finding new ways to treat this
deadly brain tumor by studying im-
mune-based therapies.

Researchers are studying a new combi-
nation therapy using checkpoint block-
ade in conjunction with a personalized
dendritic cell vaccine, which was devel-
oped at UCLA, for people diagnosed
with glioblastoma. Prins and his team
hope by combining the two treatments
they will be able to create a new way to
treat people with brain cancer, as well
as develop new ways to track the im-
mune response.

Johns Hopkins
Greenberg Bladder
Cancer Institute
Awards focused

on bladder cancer

in women

The Johns Hopkins Greenberg Bladder

Cancer Institute has awarded research
grants to four projects focused on un-
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derstanding how treatment of bladder
cancer affects women, why the disease
has a less favorable outcome for wom-
en than men, and how biology could
play a role in offering new targets for
cancer therapy.

The institute encourages new strate-
gies for combating bladder cancer and
rewards those areas of innovative study
with grants of $25,000 to $50,000.

“Bladder cancer presents different clin-
ical challenges in men and women. It is
diagnosed more often in men, but on
average, women develop more aggres-
sive disease,” David McConkey. director
of the Greenberg Bladder Cancer Insti-
tute, said in a statement. “Identifying
the root causes of these discrepancies
is a top priority for ongoing research.
We also need to optimize our surgi-
cal approaches in men and women to
ensure that we are obtaining the best
possible outcomes. The projects we are
funding this year directly address both
of these priorities.”

The Greenberg Bladder Cancer In-
stitute recently launched a women’s
bladder program at the Johns Hopkins
Kimmel Cancer Center. Jean Hoff-
man-Censits and Armine Smith will
lead the program.

Two of the projects awarded research
grants are looking at how bladder
cancer treatment impacts the sexual
health of women and how women are
counseled after undergoing radical
cystectomy.

- Natasha Gupta is a resident at the
Brady Urological Institute at the
Johns Hopkins University School
of Medicine. Her project aims to
examine the components of sexu-
al health and dysfunction among
women with bladder cancer who
undergo radical cystectomy, as well
as the counseling patients receive
regarding these issues.

Gupta and her team will also study
national practice patterns among

urologists regarding radical cys-
tectomy in women and counseling
about sexual dysfunction. They are
conducting in-depth interviews with
patients and their partners about
these issues.

Gupta hopes a better understanding
of sexual health and dysfunction in
women with bladder cancer will lead
to improved decision making about
treatment and better management
of sexual dysfunction in patients
who undergo radical cystectomy for
bladder cancer.

Sima Porten is a member of the
urologic oncology team at the
Helen Diller Family Comprehensive
Cancer Center at the University of
California, San Francisco. Sumeet
Bhanvadia is an assistant profes-
sor of clinical urology at the Keck
School of Medicine at the University
of Southern California. The two
want to do an in-depth assessment
of sexual outcomes among women
after radial cystectomy to under-
stand the extent of sexual dysfunc-
tion and its impact on patients and
their partners.

Their pilot study hopes to generate
data to develop a quantitative mea-
sure of degrees of sexual dysfunc-
tion and quality of life issues among
women with bladder cancer. This
information can be used to devel-
op alternative treatment plans and
properly prepare patients for what
they may experience after radical
cystectomy.

Margaret Knowles, at the Univer-
sity of Leeds, and Benjamin Hop-
kins, a Ph.D. student at Leeds, have
identified biological differences
between cultured normal cells from
the bladders of men and women.

“Such differences may have a ma-
jor influence on the process of tu-
mor development,” Knowles said.
“This award will allow us to exam-
ine normal cells directly isolated
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from the bladders of normal males
and females to determine wheth-
er such differences also exist with-
in the body.”

While acknowledging that different
exposure risks have been highlight-
ed, Knowles and her team suggest
a complete explanation for the gen-
der-related differences in bladder
tumor behavior relates to genetic
and epigenetic distinctions in these
tumors, and such differences may
develop because of inherent differ-
ences in the biology of the normal
male and female bladder. Their goal
is to make it possible for treatments
to target the specific biology of tu-
mors, taking into account any gen-
der-related differences.

« Jenny Southgate, director of
the Jack Birch Unit for Molecular
Carcinogenesis at the University of
York, and Simon Baker, deputy di-
rector of the Jack Birch Unit, are ex-
amining how the skin layers inside
the bladder—known as urothelial
cells—develop and how those cells
have genetic qualities seen in some
subsets of bladder cancer.

Southgate and Baker will look at re-
ceptors in the urothelial cells—turn-
ing them on and off—to discover
what role they may have in tumor
development. They believe their
work will provide new insights into
bladder cancer subtypes and a new
understanding of urothelial biology.

ASCO names advance
of the year: progressin
treating rare cancers

Over the past year, major research
advances provided new treatment
options for patients with rare, diffi-
cult-to-treat cancers. In recognition of
these achievements, the American So-
ciety of Clinical Oncology names “Prog-

ress in Treating Rare Cancers” as the
Advance of the Year. To continue the
forward momentum, ASCO also de-
buts its list of Research Priorities to ac-
celerate progress against cancer. These
and additional milestones in cancer
research are featured in ASCO’s annual
Clinical Cancer Advances report.

Although rare cancers account for
about 20 percent of all cancers diag-
nosed in the United States each year,
treatment progress has lagged behind
that of more common forms of the
disease. In the past year, however, re-
search and regulatory achievements in
five rare cancers were particularly im-
pactful and together comprise ASCO’s
Advance of the Year:

Anaplastic Thyroid Carcinoma: FDA ap-
proved the first treatment for this form
of thyroid cancer in nearly 50 years, a
targeted therapy combination of dab-
rafenib (Tafinlar) plus trametinib (Me-
kinist) for patients with BRAF-mutated
ATC. This approach produced tumor
shrinkage in over two-thirds of study
participants.

Desmoid Tumors: Sorafenib (Nexavar)
became the first treatment to improve
progression-free survival for patients
with this rare form of sarcoma.

Midgut Neuroendocrine Tumors: FDA
approved 177Lu-Dotatate (Lutathera),
which delivers targeted radiation to tu-
mor cells, based on research showing it
lowers the risk of disease progression
or death by 79% for patients with ad-
vanced disease.

Uterine Serous Carcinoma: Trastu-
zumab (Herceptin) was shown to slow
progression of HER2-positive uterine
serous carcinoma, one of the most ag-
gressive forms of endometrial cancer.

Tenosynovial Giant Cell Tumor: Re-
search identified the first promising
therapy, pexidartinib, for this rare can-
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cer of the joints, producing responses
in nearly 40% of patients.

This progress could not have come
about without decades of sustained
federal support for clinical cancer re-
search. Several ongoing research ini-
tiatives sponsored by the National
Institutes of Health have yielded key
insights for rare cancers, and three of
the five studies featured as part of the
Advance of the Year received funding
from the U.S. government.

Nine Research Priorities to Advance
Progress Against Cancer.

For the first time, ASCO has identified
specificareas to focus future cancer re-
search efforts. These priorities, listed
in no particular order, represent areas
of vital unmet need or knowledge gaps
that could significantly improve clinical
decision-making. ASCO’s Research Pri-
orities include:

- lIdentify strategies that better pre-
dict response to immunotherapies

. Better define the patient popula-
tions that benefit from post-opera-
tive (adjuvant) therapy

« Translate innovations in cellular
therapies to solid tumors

« Increase precision medicine re-
search and treatment approaches in
pediatric cancers

« Optimize care for older adults
with cancer

« Increase equitable access to cancer
clinical trials

 Reduce the long-term consequenc-
es of cancer treatment

« Reduce obesity and its impact on
cancer incidence and outcomes

« Identify strategies to detect and
treat premalignant lesions.


https://www.asco.org/research-progress/reports-studies/clinical-cancer-advances-2019
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Glioblastoma patient s first to
receive treatment under Right to Try.
Our question is Why?

Kelly McBride Folkers
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NYU School of Medicine, Member

of NYU’s Working Group on
Compassionate Use and Preapproval
Access (CUPA)

Alison Bateman-House
Assistant professor in the Division
and co-chair of CUPA
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University of California, Irvine pa-

tient with glioblastoma recently
received an experimental cancer vac-
cine from the U.S. subsidiary of Brus-
sels-based Epitopoietic Research Corp.
(ERC-USA). While most cases of pa-
tients receiving experimental medical
treatment are not particularly news-
worthy, this one was.

This anonymous patient is billed as
the first to receive an investigational
medical product under the Right to Try
Act of 2017, a law signed by President
Trump last May that claims to give seri-
ously ill patients easier access to inves-
tigational medicines. Given the historic
nature of this claim, and the likelihood
that many cancer patients have en-
countered this news, we would like to
unpack this story.

We've previously discussed why pa-
tients that have run out of approved
treatments to try and that cannot par-
ticipate in a clinical trial may find the
right to try (RTT) pathway attractive.
The president claimed that the law
would give “hundreds of thousands” of
patients access to drugs in the devel-
opment pipeline. Sen. Ron Johnson (R-
WI), the main RTT proponent in Con-
gress, claimed that patients who were
“running out of time” could be saved
and their hope restored with a federal
right to try law.

But these statements fail to acknowl-
edge, firstly, that patients have been
able to access experimental medi-
cal products outside of clinical trials
through FDA's expanded access path-
way for over 30 years. Secondly, the
primary reason more patients do not
obtain access through the expand-
ed access pathway is that companies
have the right to decline requests
for their experimental products and
often do so.

The key difference between right to
try and expanded access is that the lat-
ter pathway requires oversight by FDA
and an IRB. Involvement of these enti-

ties may involve paperwork (although
less than many imagine), but they also
serve to protect patients from harm
and exploitation that may occur from
those who wish to capitalize upon pa-
tient desperation.

Right to try proponents incorrectly as-
sert that expanded access is slow and
denies many patient requests. Howev-
er, the agency allows over 99% of the
requests it receives to proceed. (FDA
does not review the request until after
a company has agreed to provide the
product.) Emergency requests can be
handled over the phone and reviewed
within one day; non-emergency re-
quests are, on median, reviewed with-
in eight days.

FDA reviewers, who have access to
confidential information on investiga-
tional medical products, can provide
valuable information to the patient’s
physician on the proposed treatment
plan, and, in some cases, are able to
identify an approved drug or a clinical
trial for which the patient is eligible.
Furthermore, the main reason for pa-
tients’ inability to access an investi-
gational medical product is company
unwillingness—not obstacles arising
from FDA or IRB. Thus, positing that
RTT will ameliorate non-trial access to
investigational drugs is akin to saying
that treatment for a broken arm will
heal a leg wound.

Nevertheless, in addition to the fed-
eral RTT law, 41 states have enacted
their own version of the law. While
they all are called “right to try,” none
of them confer any increased access
to patients; indeed, they have been
mocked as “right to beg” laws. Patients
didn’t need a new law to enable them
to request access to investigation-
al products from the companies de-
veloping them.

We've argued that right to try laws
would not meaningfully improve pa-
tient access to experimental medicines
and could increase patient harms, both
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from physical risks associated with in-
vestigational medical products and
due to exploitation. Numerous patient
advocacy and physician organizations
have echoed these concerns, including
the American Society for Clinical On-
cology, the American Cancer Society
Cancer Action Network, Breast Cancer
Action, and the National Organization
for Rare Disorders.

At best, the laws won’t help patients; at
worst, they could permit unscrupulous
and unethical entities to sell ineffec-
tive treatments to desperate patients.
(There are limits to what a company
may charge a patient for an unap-
proved medical product, but no rules
on whatancillary costs may be charged
for labs, clinic visits, monitoring, etc.)
Why, then, would a—by all appearanc-
es—legitimate company developing
a vaccine that may help many future
glioblastoma patients agree to provide
its product-in-development to a pa-
tient via the RTT pathway?

We have not spoken to the doctor,
patient, or institution involved. We
base our analysis on media reports,
conversations with the reporters who
filed those stories, and contact with
the company.

The patient received the investigation-
al vaccine, which is in phase |l testing
in the U.S., through the California state
RTT law. The company has provided its
productinthe U.S. via expanded access
previously. In this case, the patient re-
portedly asked to receive the vaccine
specifically through RTT. The patient’s
doctor was willing to use the RTT path-
way, as she viewed it as less onerous
than expanded access. But a closer
look reveals none of this is as clear-cut
as it may seem.

While the main thrust of the RTT ap-
proach is to cut FDA and an IRB out of
non-trial access to an investigational
medical product, the myriad RTT laws
have different provisions.


https://globenewswire.com/news-release/2019/01/08/1682156/0/en/ERC-USA-Initiates-Therapy-Under-Right-to-Try-Law-With-First-Patient-In-California-Using-Investigational-Compound-ERC1671-for-Treatment-of-Glioblastoma.html
https://www.congress.gov/bill/115th-congress/senate-bill/204?q=%257B%2522search%2522%253A%255B%2522s.204%2522%255D%257D&s=2&r=1
https://www.congress.gov/bill/115th-congress/senate-bill/204?q=%257B%2522search%2522%253A%255B%2522s.204%2522%255D%257D&s=2&r=1
https://cancerletter.com/articles/20170804_5/
https://www.nytimes.com/2018/05/30/us/politics/fact-check-trump-right-to-try-law-.html
https://t.co/3JvaqFlyuF
https://journals.sagepub.com/doi/abs/10.1177/2168479016656030
https://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/UCM618903.pdf
https://www.healthaffairs.org/do/10.1377/hblog20170503.059926/full/
https://www.asco.org/about-asco/press-center/news-releases/asco-releases-position-statement-access-investigational-drugs
https://www.asco.org/about-asco/press-center/news-releases/asco-releases-position-statement-access-investigational-drugs
https://www.fightcancer.org/releases/proposed-right-try-legislation-
https://www.fightcancer.org/releases/proposed-right-try-legislation-
https://bcaction.org/2018/03/12/right-to-try-is-false-hope/
https://bcaction.org/2018/03/12/right-to-try-is-false-hope/
https://rarediseases.org/nord-issues-statement-regarding-house-vote-right-try/
https://rarediseases.org/nord-issues-statement-regarding-house-vote-right-try/
https://www.biospace.com/article/glioblastoma-patient-given-right-to-try-experimental-drug-in-california/
https://www.statnews.com/2019/01/29/right-to-try-patients-still-arent-getting-treatment/
https://www.curetoday.com/articles/first-patient-receives-investigational-treatment-under-right-to-try-law
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According to information on its web-
site, UC Irvine follows the statutory
requirements of California’s RTT law,
which mandates more stringent re-
porting and informed consent require-
ments than does the federal RTT law.
Because of the patient protections em-
bedded in California’s version of RTT,
UC Irvine’s IRB could ensure that the
patient was informed of any alterna-
tive treatments and their right to stop
the experimental treatment or seek
palliative care. It must be underscored
that this case was handled in accor-
dance with California’s RTT law, which
is unique: as such, we cannot conclude
from this event how right to try would
be handled elsewhere.

Further complicating the narrative of
this case, ERC-USA notified FDA that
it planned to treat a patient under the
Right to Try Act. Prior contact with
FDA is explicitly not a part of either the
federal or California RTT law; the goal
of the RTT laws was to cut FDA out of
single patient access to experimental
treatments outside of clinical trials.

FDA's acknowledgement of ERC-USA’s
communication to the agency occurred
in July 2018—nearly six months before
the patient began receiving treatment
in late November. Presumably, it took
time to create a personalized vac
cine for the patient; nevertheless, this
lengthy delay underscores the absur-
dity of RTT advocates’ central claim—
that FDA’s expanded access pathway
was too slow.

This case of RTT included addition-
al “add-ons” not specified in any RTT
law. This complexity has not been ex-
plained in most media coverage. Given
that the Right to Try Act of 2017 was the
only piece of legislation explicitly men-
tioned in the 2017 State of the Union
address, it is reasonable to assume the
president will mention this recent us-
age of RTT in the forthcoming State of
the Union address.
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If so, we expect more patients will be-
lieve RTT may offer them access to
experimental treatments. Yet, accord-
ing to very recent reporting from STAT
News’ Nicholas Florko, several people
with ALS who were very hopeful that
RTT would offer them access to inves-
tigational treatments—including one
of the patients for whom the federal
law was named—have yet to receive
anything via this pathway.
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willing to provide their drugs-in-devel-
opment for this purpose. There exists a
decades-old way for this to happen: ex-
panded access. It has evolved over time
and continues to do so.

For example, in 2017 FDA changed
the rules to allow one IRB member to
review a single patient expanded ac-
cess request, rather than requiring full
board review. The year before that,

At best, the laws won’t help patients; at worst,
they could permit unscrupulous and unethical

entities to sell

ineffective treatments

to

desperate patients.

There are many other life-threatening
diseases, but this situation starkly il-
lustrates that, right to try is not work-
ing as many advocates hoped it would.
(Except for Sen. Johnson, RTT’s chief
advocate in the Senate, who stated
that it “is actually really performing
the way | intended it to.”) There are nu-
merous reasons why companies that
understand the difference between
expanded access and RTT are unwilling
to use the later pathway, the starkest
of which is that if anything bad were
to happen to a patient who received
an experimental agent, the company
wants to be able to remind FDA that it,
too, signed off on the use of the prod-
uct in that patient.

The safest and most societally benefi-
cial way for patients to get access to ex-
perimental treatments is by participat-
ing in a clinical trial. But when clinical
trial participation is not feasible, some
patients may wish to try an experimen-
tal product in hope of receiving medi-
cal benefit. Some companies may be
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FDA streamlined its single patient ex-
panded access request form to a two-
page document. There are still changes
that can be made to optimize expand-
ed access for all stakeholders; however,
creating a co-existing pathway for ac-
cess with different rules is not helpful.

At present, patients with life-threaten-
ing conditions have 43 different path-
ways—expanded access, federal right
to try, and the 41 state laws—through
which they can access an experimental
medical product.

In an area already rife with confu-
sion, right to try laws are only making
it more difficult to navigate seeking
non-trial access to unapproved agents.
To help patients with no other possible
treatment options who wish to try ex-
perimental treatments, we need one
system that works for everyone.

Using RTT laws moves us further away
from that possibility.


https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm625397.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm625397.htm
https://www.statnews.com/2019/01/29/right-to-try-patients-still-arent-getting-treatment/
https://www.statnews.com/2019/01/29/right-to-try-patients-still-arent-getting-treatment/
https://www.statnews.com/2019/01/29/right-to-try-patients-still-arent-getting-treatment/
https://www.research.uci.edu/compliance/human-research-protections/researchers/expanded-access-and-right-to-try.html
https://www.research.uci.edu/compliance/human-research-protections/researchers/expanded-access-and-right-to-try.html
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB1668
https://endpts.com/the-first-patient-has-been-treated-under-the-controversial-right-to-try-law/

CLINICAL ROUNDUP

Study incorporates
patient feedback
into better cancer
treatments

A study now underway aims to better
incorporate patient feedback into clin-
ical trials that help determine which
new cancer treatments will be ap-
proved for use.

The project, supported by a five-year,
$3.4 million grant from NCI, involves
statisticians, clinicians and patientadvo-
cates. The team is analyzing data from
previous and ongoing clinical trials to
design new statistical measurement cri-
teria for assessing how well trial partic-
ipants tolerate experimental therapies.

“There is a pressing need to include the
patient’s voice in the evaluation of the
toxicity and tolerability of new cancer
treatments,” said André Rogatko, di-
rector of the Biostatistics and Bioinfor-
matics Research Center at Cedars-Sinai
Cancer. “As a consequence of our work,
we expect that the future reporting of
results from cancer treatment trials
caninclude better evaluations.”

Rogatko is co-leading the study along
with Patricia Ganz, professor of Med-
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icine in the David Geffen School of
Medicine at UCLA.

New experimental cancer treatments
are raising hopes among clinicians and
patients for longer survival times and
cures. But clinical trials that test such
treatments also need to analyze the
impact on patients of potentially harsh
side effects, known as adverse events,
Rogatko said. These side effects may
include pain, fatigue, nausea, heart
palpitations, skin reactions, mood
changes, memory impairment and
sexual dysfunction, among others.

“A big unknown is how adverse events
affect patients over longer periods of
time, particularly in immunotherapy,
in which we only recently are learning
about long-term toxicity and how it af-
fects quality of life,” Rogatko said.

“As we continue to improve immuno-
therapy and now combine it with other
therapies to make it more effective, we
will have to carefully study side effects
so that we design combinations that
are both more effective and less toxic.
That would be a real advance, and this
work will help with reaching this goal,”
said Dan Theodorescu, director of Ce-
dars-Sinai Cancer.

In recent years, federal agencies have
stressed the importance of increased
data collection and scrutiny of adverse
events experienced by patients while
undergoing cancer treatments. The
new study aims to advance that effort.

One goal of the study is to use existing
and new methods for describing toxic-
ity to show and foretell adverse events.
The second goal is to predict the toxic-
ity in a given clinical trial and whether
a patient will complete the treatment.

Investigators are using a toxicity index
previously developed by Rogatko plus
PRO-CTCAE, a set of patient-reported
outcome measures designed by the
National Cancer Institute to evaluate
symptomatic toxicity in patients in
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cancer clinical trials. The study takes
advantage of data from three ongo-
ing immunotherapy trials and three
completed National Surgical Adjuvant
Breast and Bowel Project trials.

Although the study’s research meth-
ods involve highly technical statistical
analysis, the emphasis is on improv-
ing quality of life for cancer patients,
Rogatko said. “We have a chance to
give patients more power in how they
want to be treated.”

Funding: Research reported in this
publication was supported by the Na-
tional Cancer Institute of the Nation-
al Institutes of Health under Award
Number Uo1CA232859. The grant was
awarded in September, and the study
will conclude in August 2023.

Patients getting
placebo allowed
to cross to Erleada
as TITAN results
unblinded

The Janssen Pharmaceutical Compa-
nies of Johnson & Johnson announced
unblinding of the phase Ill TITAN study
evaluating Erleada (apalutamide) plus
androgen deprivation therapy in the
treatment of patients with metastatic
castration-sensitive prostate cancer.

The decision resulted from an Inde-
pendent Data Monitoring Committee
recommendation coinciding with a
pre-planned analysis that showed the
dual primary endpoints were both
achieved, significantly improving ra-
diographic progression-free survival
and overall survival.

Based on these results, the IDMC rec-
ommended that patients in the place-
bo plus ADT group be given the oppor-
tunity to cross over to treatment with
Erleada plus ADT. Patients will contin-
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ue to be followed for OS and long-term
safety as part of the TITAN study.

“The TITAN study was designed to
evaluate the efficacy and safety of Er-
leada in combination with androgen
deprivation therapy in patients with
newly-diagnosed metastatic castra-
tion-sensitive prostate cancer, regard-
less of the extent of their disease,” said
Margaret Yu, vice president, Oncology
Clinical Development, Janssen Re-
search & Development.

Results from the TITAN study will be sub-
mitted for presentation at an upcoming
medical congress. Applications seeking
regulatory approval of Erleada support-
ed by data from the phase lll TITAN study
are planned for 2019, the company said.

TITAN is a phase lll randomized, pla-
cebo-controlled, double-blind study in
men who were newly diagnosed with
metastatic disease, regardless of prog-
nostic risk, volume of disease, prior
treatment with docetaxel or treatment
of localized disease.

More than 1,050 patients with mCSPC
were randomized to receive either Er-
leada plus ADT, or placebo plus ADT.
Participants were treated until disease
progression or the occurrence of unac-
ceptable treatment related toxicity, or
end of treatment.

Thedual primary endpoints of the study
are rPFS and 0S.4 Secondary endpoints
of the study include time to chemother-
apy, time to pain progression, time to
chronic opioid use and time to skeletal
related event. For additional study in-
formation, visit ClinicalTrials.gov.

Erleada (apalutamide) is an androgen
receptor inhibitor indicated for the
treatment of patients with non-met-
astatic castration-resistant prostate
cancer. It became the first treatment
to receive FDA approval for this disease
state on Feb. 14, 2018.
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The NCCN Clinical Practice Guidelines
in Oncology for Prostate Cancer in-
clude apalutamide as a treatment op-
tion for patients with non-metastatic
CRPC with a category 1 recommenda-
tion (especially for those with a PSA
doubling time <10 months)*.

Additionally, the American Urologi-
cal Association Guidelines for Castra-
tion-Resistant Prostate Cancer were
updated to include apalutamide with
continued ADT as a treatment option
that clinicians should offer to patients
with asymptomatic nmCRPC. It is in-
cluded as one of the options clinicians
should offer to patients with nmCRPC
who are at high-risk for developing
metastatic disease (Standard; Evi-
dence Level Grade A).

Antioxidants
may enhance
chemotherapy
treatment for
brain tumor

Findings from a pilot study at the Uni-
versity of Missouri School of Medicine
show antioxidants such as alpha-lipoic
acid may show promise working in tan-
demwithtemozolomide to furtherslow
brain tumor growth in glioblastoma.

“Temozolomide is the most common
first-line chemotherapy agent for pa-
tients with glioblastoma,” said Scott
Litofsky, professor and chief of neu-
rological surgery at the MU School of
Medicine. “Before temozolomide was
available, the median survival for glio-
blastomawas about nine months. With
temozolomide, survival increased to
about 14 months. Many patients also
take over-the-counter supplements in
addition to their temozolomide treat-
ment. We wanted to know whether
these supplements assist or hinder
chemotherapy treatments.”

Litofsky’s research team studied one
glioblastoma cell line taken from con-
senting patients and another purchased
from American Tissue Culture Collection.
The researchers pre-treated the glio-
blastoma cell lines with varying concen-
trations of one of three anti-oxidants—
vitamin D3, melatonin or alpha-lipoic
acid—for 72 hours followed by a 72-hour
treatment with temozolomide.

The researchers found using the anti-
oxidants in combination with the drug
slowed cancer cell growth at varying
levels. Specifically:

« Vitamin D3 alone did not affect the
glioblastoma cells but did have a
slight benefit when offered in com-
bination with temozolomide.

« Melatonin alone decreased cancer
cell growth in the pre-treatment
phase by more than 60 percent,
but showed no significant slowing
of cell growth in combination with
chemotherapy treatment.

« Alpha-lipoicacid reduced cell
growth by more than 50 percent
in both the pre-treatment and
chemotherapy phase compared to
the control in one cell line, and 44
percent in the other.

« Both melatonin and alpha-lipoic
acid significantly enhanced the
effectiveness of temozolomide’s
ability to destroy cancer cells.

“The dose of alpha-lipoic acid that we
used in our cell cultures is a dose that
can be attainable when a person takes
the antioxdant orally,” said Dianne
McConnell,senior research specialist
in the Division of Neurological Sur-
gery at the MU School of Medicine.
“Alpha-lipoic acid showed in our study
that it may affect the cells that es-
cape treatment with chemotherapy. If
the alpha-lipoic acid can decrease the
growth of those cells by the time they
do the next dose of chemotherapy, the
tumor can’t grow, and chemotherapy
might be more effective.”
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Although these results show promise,
more studies are necessary before deter-
mining the effectiveness of combining
antioxidants with temozolomide to treat
glioblastoma in humans. The research-
ers’ next step is to test alpha-lipoic acid
in tandem with temozolomide in mice.

In addition to Litofsky and McConnell,
thestudyauthorsincludeJoe McGreevy,
University of Missouri School of Medi-
cine, and Macy Williams, undergradu-
ate student, University of Missouri.

Their study, “Do Antioxidants Vitamin
D3, Melatonin, and Alpha-Lipoic Acid
Have Synergistic Effects with Temo-
zolomide on Cultured Glioblastoma
Cells?” was recently published by the
journal Medicines.

Research reported in this publication

was supported by Head for the Cure
Foundation and Stand Up to Cancer.

DRUGS & TARGETS

Lung-MAP

precision medicine
trial expands

The Lung Cancer Master Protocol is
undergoing a major expansion to in-

clude patients with all non-small cell
lung cancers.

The trial previously tested treatments
for people with advanced stage squa-
mous cell lung cancer. The trial is now
open to all types of advanced stage
non-small cell lung cancers. NSCLC
makes up about 85 percent of all lung
cancer diagnoses in the U.S.

This month, Lung-MAP will undergo
other key changes. These include:

A new screening protocol to include
the addition of liquid biopsies, as well
as a streamlined informed consent
form that combines screening and
prescreening—a step that will make it
easier to enroll patients.

Two new drug sub-studies, one testing
a PARP inhibitor and another testing a
PD-L1 and VEGF inhibitor in combina-
tion scheduled to open in early 2019.
Two more sub-studies are in develop-
ment and are scheduled to openin late
summer 2019.

A new mandate that requires hospitals,
clinics, and other sites that open the tri-
al to use the NCI's Central Institutional
Review Board to oversee trial changes,
another move to speed the process of
opening the trial at sites and register-
ing patients.

Lung-MAP is the first large-scale preci-
sion medicine trial in lung cancer backed
by the NCl and the first major NCl cancer
trial to test multiple treatments, simul-
taneously, under one “umbrella” design.

Lung-MAP is also a groundbreaking
public-private partnership, one that in-
cludes the NClI and its National Clinical
Trials Network including SWOG Cancer
Research Network, Friends of Cancer
Research, the Foundation for the Na-
tional Institutes of Health, Foundation
Medicine, and pharmaceutical compa-
nies which provided their drugs for the
study, and several lung cancer advoca-
Cy organizations.

Since it launched in June 2014, Lung-
MAP has registered more than 1,700
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patients across the country. Trial lead-
ers have worked with 10 pharmaceuti-
cal partners, in coordination with the
FNIH, to launch nine studies, six of
which are completed.

The new trial is also addressing ques-
tions about the efficacy of immu-
notherapies and immunotherapy
combinations and the validity of new
biomarkers. The trial has also pro-
duced insights into the conduct of
large-scale precision medicine trials,
including tissue sampling and banking,
geneticscreening, and patient commu-
nication, its sponsors say.

Alimta + Keytruda
and platinum chemo

for NSCLC gets FDA
label expansion

Eli Lilly and Co. said FDA has grant-
ed approval for a new indication for
Alimta (pemetrexed for injection) in
combination with Keytruda (pembroli-
zumab), developed and marketed by
Merck, and platinum chemotherapy
for the first-line treatment of patients
with metastatic nonsquamous non-
small cell lung cancer, with no EGFR or
ALK genomic tumor aberrations.

This indication is approved based
on data from Merck’s phase Il KEY-
NOTE-189 trial, which enrolled patients
regardless of PD-L1 expression and had
dual primary endpoints of overall sur-
vival and progression-free survival.

Alimta in combination with pembroli-
zumab and carboplatin was first ap-
proved in June 2018 under the FDA’s
accelerated approval process for the
first-line treatment of patients with
metastatic nonsquamous NSCLC,
based on tumor response rates and
PFS data from the phase Il study KEY-
NOTE-021 (Cohort G1).
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In accordance with the accelerated
approval process, continued approval
was contingent upon verification and
description of clinical benefit, which
has now been demonstrated in the
KEYNOTE-189 trial and has resulted in
the FDA converting the accelerated ap-
proval to full approval.

“KEYNOTE-189 demonstrated an ex-
ceptional effect of the Alimta-pem-
brolizumab-platinum chemotherapy
combination in the first-line setting,
offering significantly improved sur-
vival in patients with metastatic non-
squamous non-small cell lung cancer
with no EGFR or ALK genomic tumor
aberrations,” Anne White, president,
Lilly Oncology, said in a statement.
“This new indication reinforces Lilly’s
continued commitment to providing
practice-changing treatment options
that can make a meaningful difference
for people living with lung cancer.”

Alimtaiscontraindicatedin patientswho
have a history of severe hypersensitivity
reaction to pemetrexed. See additional
Important Safety Information below.

On Aug. 20, 2018, Merck’s pembroli-
zumab was approved by FDA for this
indication, based on data from the
KEYNOTE-189 study, which demon-
strated that treatment with Alimta
in combination with pembrolizumab
plus platinum-based chemotherapy
resulted in significantly longer OS and
PFS than Alimta plus platinum chemo-
therapy with placebo.

Trovagene and PoC
Capital agree to fund
clinical development
of onvansertib

in metastatic
colorectal cancer

Trovagene Inc. announced an agree-
ment with PoC Capital to fund clini-
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cal development of onvansertib, Tro-
vagene’s first-in-class, 3rd generation
oral and highly selective Polo-like Ki-
nase 1 inhibitor in a phase Ib/ll clinical
trial in patients with metastatic col-
orectal cancer.

Trovagene submitted an Investiga-
tional New Drug application and pro-
tocol to the FDA on Dec.19, 2018, and
received a “study may proceed” notifi-
cation from the FDA, 28-days later, on
Jan.16, 2019.

The trial will be conducted at two pres-
tigious cancer centers in the U.S.; USC
Norris Comprehensive Cancer Center
and Mayo Clinic. Onvansertib, its lead
drug candidate, is a first-in-class, 3rd
generation, highly-selective oral Po-
lo-like Kinase 1 Inhibitor. The company
currently has two ongoing open-label
clinical trials: a phase Ib/ll trial in acute
myeloid leukemia and a phase Il trial in
metastatic castration-resistant pros-
tate cancer.

In this open-label, phase Ib/Il trial, on-
vansertib in combination with stan-
dard-of-care FOLFIRI and Avastin is
being evaluated for safety and effica-
cy. The trial, “A phase Ib/ll Study of On-
vansertib (PCM-075) in Combination with
FOLFIRI and Bevacizumab for Second-Line
Treatment of Metastatic Colorectal Cancer
in Patients with a Kras Mutation”, will en-
roll up to 44 patients with a Kras muta-
tion and histologically confirmed met-
astatic and unresectable disease.

In addition, patients must have failed
treatment or be intolerant of FOLF-
OX (fluoropyrimidine and oxaliplatin)
with or without Avastin (bevacizum-
ab). The trial is being conducted at two
prestigious cancer centers: USC Norris
Comprehensive Cancer Center and The
Mayo Clinic Arizona.

Onvansertib is a first-in-class, 3rd
generation, oral and highly-selective
adenosine triphosphate competi-
tive inhibitor of the serine/threonine
polo-like-kinase 1 enzyme, which is

over-expressed in multiple cancers,
including leukemias, lymphomas and
solid tumors.

Separate studies with other PLK inhib-
itors have shown that inhibition of po-
lo-like-kinases can lead to tumor cell
death, including a phase Il study in AML
where response rates of up to 31% were
observed when combined with a stan-
dard therapy for AML (low-dose cy-
tarabine-LDAC) versus treatment with
LDAC alone with a13.3% response rate.

A phase | open-label, dose escalation
safety study of onvansertib has been
completed in patients with advanced
metastatic solid tumor cancers and
published in Investigational New Drugs.
The maximum tolerated dose or rec-
ommended phase Il dose in this trial
was 24 mg/mz.

Onvansertib targets the PLK1 isoform
only, is orally administered, has a 24-
hour drug half-life with only mild to
moderate side effects reported. Tro-
vagene believes that targeting only
PLK1 and having a favorable safety and
tolerability profile, along with an im-
proved dose/scheduling regimen will
significantly improve on the outcome
observed in previous studies with a
former panPLK inhibitor in AML.

Onvansertib has demonstrated syn-
ergy in preclinical studies with nu-
merous chemotherapies and targeted
therapeutics used to treat leukemias,
lymphomas and solid tumor cancers,
including FLT3 and HDAC inhibitors,
taxanes, and cytotoxins.

Trovagene believes the combination
of its targeted PLK1 inhibitor, onvan-
sertib, with other compounds has the
potential to improve clinical efficacy in
AML, metastatic castration-resistant
prostate cancer, non-Hodgkin lympho-
ma, triple negative breast cancer, as
well as other types of cancer.

Trovagene has an ongoing phase Ib/
[l clinical trial of onvansertib in com-
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bination with low-dose cytarabine or
decitabine in patients with relapsed or
refractory AML that was accepted by
the National Library of Medicine and
is now publicly viewable on www.clin-
icaltrials.gov.

The NCT number assigned by clinical-
trials.gov for this study is NCTo3303339.
Onvansertib has been granted Orphan
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Trovagene has an ongoing phase Il clin-
ical trial of onvansertib in combination
with Zytiga (abiraterone acetate)/pred-
nisone in patients with metastatic cas-
trationrresistant prostate cancer who
are showing signs of early progressive
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disease (rise in PSA but minimally
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currently receiving Zytiga.
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