Special Report

Clinical Trial Design for the Development of
New Therapies for Nonmuscle-invasive
Bladder Cancer: Report of a Food and Drug
Administration and American Urological
Association Public Workshop

Jonathan P. Jarow, Seth P. Lerner, Paul G. Kluetz, Ke Liu, Rajeshwari Sridhara,
Dean Bajorin, Sam Chang, Colin P. N. Dinney, Susan Groshen, Ronald A. Morton,
Michael O’Donnell, Diane Zipursky Quale, Mark Schoenberg, John Seignhe, and

Bhadrasain Vikram

To summarize the discussion at a public workshop, cosponsored by the U.S. Food and Drug
Administration (FDA) and the American Urological Association, reviewing potential trial
designs for the development of new therapies for non—muscle-invasive bladder cancer
(NMIBC). There have been only 3 drug approvals for NMIBC in the last 30 years, and product
development for this disease has been stymied by difficulties in trial design and patient accrual.
A workshop evaluating potential trial design for the development of therapies for NMIBC was
held in San Diego, CA, in May 2013. Invited experts representing all stakeholders, including
urology, medical oncology, radiation oncology, industry, and patient advocates, discussed

The panel responded to specific questions from the FDA, discussing eligibility criteria, efficacy
endpoints, and trial design for patients with a mix of high-grade papillary disease and carcinoma
in situ, Bacillus Calmette-Guerin (BCG)-refractory disease, and intermediate-risk disease. Panel
members also addressed the magnitude of response that would be clinically meaningful for various
disease strata and trial design options for perioperative intravesical chemotherapy instillation at
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development of products for all risk strata of NMIBC.
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the time of resection of bladder tumors.
CONCLUSION

Expert commentary provided by panel members will inform a planned FDA guidance on path-
ways for drug and biologic development for NMIBC and will be discussed at meetings of the
FDA'’s Oncologic Drugs Advisory Committee. FDA intends to develop a set of principles that can

be used to promote the development of new products for this disease. UROLOGY 83: 262—265,
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he U.S. Food and Drug Administration (FDA)

has partnered with the American Urological

Association to hold public workshops evaluating
potential trial designs to support the development of
drugs, biologics, and devices to treat localized genitouri-
nary cancers. These workshops are designed to engage key
opinion leaders and stakeholders who understand the
unique problems associated with trial design and product
development for these diseases. Issues highlighted at these
workshops will be brought to the Oncologic Drugs
Advisory Committee (ODAC), statutory advisory body of
FDA for review of oncology drugs. Discussions at both the
workshops and ODAC will inform guidance that FDA is
preparing on clinical trial design for localized bladder
cancer product approvals.
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The most recent of these workshops was held on May
6, 2013, in San Diego, CA, to consider clinical trial design
for non—muscle-invasive bladder cancer (NMIBC). The
panel consisted of recognized experts from urology, medi-
cal oncology, radiation oncology, industry, and patient
representatives, along with FDA officials. The discussion
was facilitated by Jonathan P. Jarow, M.D., Medical Offi-
cer from the Office of Oncology Drug Products at FDA'’s
Center for Drug Evaluation and Research.

The workshop focused on identifying pathways for the
development of new products for the treatment of
NMIBC, with a special focus on trial designs for each risk
strata and effect sizes that would be clinically meaningful.
In addition, panelists identified key areas about which
knowledge is limited and proposed areas that would
benefit from further study.

MATERIALS AND METHODS

The workshop consisted of 3 formal presentations by panel
members covering the following topics: regulatory basis of
drug and biologics approval, statistical issues including time to
event analysis and noninferiority design, and review of the
level 1 evidence of the effect size of Bacille Calmette-Guerin
(BCG) therapy. These presentations were followed by dis-
cussion of 5 specific questions posed by the FDA (Fig. 1). The
FDA questions also served as a starting point for a wide-
ranging discussion.

FDA’s questions addressed clinical trial design elements
related to the development of products for high-risk disease,
BCG-refractory disease, intermediate-risk disease, and periop-
erative chemotherapy instillation. Discussion focused on mul-
tiple trial design features, including patient eligibility criteria,
diagnostic testing, efficacy endpoints, and the magnitude of ef-
fect that would be considered clinically meaningful. The panel’s
discussion and responses to the FDA questions are summarized
in the following section.

RESULTS
Trial Design for Patients With High-risk NMIBC

e There was broad consensus that trials might include a
mix of patients with high-grade papillary disease, car-
cinoma in situ (CIS), and both.

e The preferred primary endpoint for these trials would
be time to event using failure to achieve a complete
response in patients with CIS and recurrence in pa-
tients with CIS or papillary disease as the events.

e The placebo-controlled trials of BCG were discussed.
Although these trials demonstrate a favorable risk-benefit
profile for BCG, they are not helpful in estimating the
effect size over placebo when using contemporary dosing
schedules and risk stratification. The panel concluded that
a single-arm trial or noninferiority design using BCG as
the comparator is not feasible.

o Patients with papillary disease should undergo re-resection
and site-directed biopsies to rule out muscle invasion and
determine the presence of CIS, respectively.'”

e Duration of follow-up should be at least 18-24 months.
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1. lIs it appropriate to conduct trials with a mix of patients with carcinoma
in situ, papillary disease, and both? How can we design a trial that
mixes these patient populations that measures treatment effect using a
single endpoint with a time to event analysis?

2. What is the appropriate comparator for a randomized trial in patients
with BCG-refractory NMIBC (CIS and/or papillary)?

3. Is the natural history of patients with BCG-refractory CIS defined well
enough to design a single-arm trial? If yes, what would you consider a
clinically meaningful magnitude of effect for complete response and
duration?

4. |s it feasible to conduct a randomized trial that employs no treatment or
placebo as the control arm in any risk strata of patients with NMIBC?
For patients in whom there are therapies with proven benefit, how long
is it safe to delay therapy? Alternatively, in the setting of a neoadjuvant
trial, what is the longest period that it is safe to delay cystectomy?

5. What would you recommend as the primary endpoint (i.e., time to event
or recurrence-free survival rates) and what magnitude of benefit is
clinically meaningful?

Figure 1. Food and Drug Administration questions for panel
members.

e Adjuncts to visualization of bladder tumors such as
fluorescent agents might be used but it would not be
practical to mandate them at this time.”"

Trial Design for Patients With BCG-refractory NMIBC

e The panel defined BCG-refractory disease as patients
who received 2 induction courses of BCG, induction
plus maintenance (usually within 6 months), or were
intolerant of BCG.””

e The panel could not agree on a standard of care for the
treatment of these patients to use as a control arm but
did agree that additional BCG is not appropriate.

e There was broad consensus that a placebo arm was
inappropriate for ethical and practical reasons.

e There was discussion by the panel of the use of physi-
cian choice for a comparator in a randomized
controlled trial in this patient population.

e There was broad consensus by the panel that provided
the results were robust, a single-arm trial could provide
sufficient evidence of benefit. For patients with BCG-
refractory CIS, the panel felt that an initial complete
response rate of 40%-50% at 6 months and a durable
response rate of at least 30% for 18-24 months with the
lower bound of the 95% confidence interval excluding
20% could be clinically meaningful.”

e There was discussion on how to handle a patient who
recurred with low-grade papillary disease and whether
to call them a failure without development of a
consensus.

e There was no discussion of what would be an acceptable
level of response/recurrence-free interval for patients
with BCG-refractory papillary disease without CIS.

Placebo-controlled Trials

e There was broad consensus by the panel that a placebo
control could be used in low-risk patients.
e Most of the panel did not favor use of placebo control
in other risk strata with the following exceptions:
>Using the paradigm of neoadjuvant chemotherapy
for patients undergoing radical cystectomy,” an

263



intravesical agent could be compared with a pla-
cebo or active control using pathologic response as
the primary endpoint. The majority of the panel
thought it would be safe to delay cystectomy for
3 months.'” A minority thought cystectomy could
be safely delayed for up to 6 months in this patient
population.'!

>There was broad consensus that a placebo control
could be used in an add-on trial design, for
example, BCG plus X vs BCG plus placebo.

Perioperative Intravesical Chemotherapy Instillation

e There was broad consensus that trials evaluating peri-
operative intravesical chemotherapy should be per-
formed with a time to event analysis for recurrence
with a follow-up period of at least 2 years.' """’

e Placebo control was considered appropriate.

e The panel defined a clinically meaningful result as an
absolute reduction of at least 15% event rate or a
hazard ratio of 0.70.

e The panel suggested that future trials consider stratifi-
cation of patients on the basis of primary vs recurrent
disease.*

CONCLUSION

Summaries and presentations from this workshop are
posted on the FDA Web site (http://www.fda.gov/Drugs/
NewsEvents/ucm348373.htm). The conclusions by the
panel members will be discussed at subsequent ODAC
meetings and will inform any future FDA’s guidance on
bladder cancer product development. Ultimately, FDA
intends to work toward establishing a set of principles

that can be used to define efficacy standards for drugs used
to treat NMIBC.
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EDITORIAL COMMENT

For the urologic oncology community, the massive unmet
need for therapeutics in bladder cancer throughout the disease
spectrum is widely recognized. For patients with non—muscle-
invasive bladder cancer (NMIBC), this issue is best illustrated
by the following: 3 drug approvals in 30 years, in contrast to 5
new drugs approved for castration-resistant metastatic prostate
cancer in the last 3 years. There are many reasons for this
dismal performance, including limited interest by big (and
little) pharma and a rather poor track record of completion of
clinical trials in urothelial cancer. NMIBC is inherently
problematic to study in the context of clinical trials in no
small part because of a lack of consensus on trial end points
both from a clearly clinical and regulatory perspective. The
present report summarizes the work at a joint Food and Drug
Administration and American Urological
meeting, whose goal was to reach some consensus on potential
trial designs and end points, to “jump start” efforts for the
development of novel therapeutics. The focus, appropriately,
was on both high-risk NMIBC and BCG-refractory carcinoma
in situ (CIS). For the latter setting, there appeared to be broad
consensus that there is no standard comparator for a ran-
domized trial, and perhaps of more importance, that an initial
complete response rate of 40%-50% at 6 months and a durable
response rate of at least 30% for 18-24 months, with the lower
bound of the 95% confidence interval excluding 20% could be
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clinically meaningful — which I interpret to mean as a
potentially approvable endpoint. With respect to trial design
for patients with high-risk NMIBC, there was consensus that
the preferred primary endpoint for these trials should be time
to event, using failure to achieve a complete response in pa-
tients with CIS and recurrence in patients with CIS or
papillary disease as the events. This joint effort of the
American Urological Association and Food and Drug
Administration is encouraging but requires follow-up action
from the urologic oncology community to “encourage” our
colleagues in pharma to explore this area of unmet need with
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renewed enthusiasm, especially given a potential window of
opportunity for drug development in trials with end points
that are more broadly accepted, which could potentially lead
to regulatory approval.
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