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Abstract. The 10th Annual Bladder Cancer Think Tank was hosted by the Bladder Cancer Advocacy Network and brought
together a multidisciplinary group of clinicians, researchers, representatives and Industry to advance bladder cancer research
efforts. Think Tank expert panels, group discussions, and networking opportunities helped generate ideas and strengthen
collaborations between researchers and physicians across disciplines and between institutions. Interactive panel discussions
addressed a variety of timely issues: 1) data sharing, privacy and social media; 2) improving patient navigation through
therapy; 3) promising developments in immunotherapy; 4) and moving bladder cancer research from bench to bedside.
Lastly, early career researchers presented their bladder cancer studies and had opportunities to network with leading experts.
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INTRODUCTION

The Bladder Cancer Advocacy Network (BCAN)
is a non-profit organization whose mission is to
increase public awareness about bladder cancer; to

∗Correspondence to: Ashish M. Kamat, M.D., 1515 Holcombe
Blvd Unit 1373, Houston, TX 77030, USA. Tel.: +1 713 792 3250;
Fax: +1 713 794 4824; E-mail: akamat@mdanderson.org.

advance bladder cancer research; and to provide edu-
cational and support services for the bladder cancer
community. Since 2008, BCAN has sponsored the
annual Think Tank, which has served as a vehicle for
advancing clinical and research understanding of the
underpinnings of bladder carcinogenesis. This report
summarizes the 10th Bladder Cancer Think Tank and
provides a review of the working groups as depicted
in Table 1.
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Table 1
Key points

1. Data sharing, privacy issues and social media influence how
research is disseminated and researchers should use caution in
using and interpreting findings from ‘large data’.

2. Analysis of patient experience and research regarding
enhanced recovery after surgery (ERAS) program in bladder
cancer is promising with further refinements balancing risks
versus benefits implementing such protocols.

3. The use of xenografts and other bench to bedside have
expanded how bladder cancer modeling can be used to advance
the field and lead to potential for improvements in patient care.

4. The role of alterations within the DNA repair gene ERCC2 as a
predictor of response to cisplatin sensitivity can be used to
prospectively select those bladder cancer patients who are most
likely to respond to cisplatin-based chemotherapy.

5. The first trial exploring immune checkpoint blockade in
bladder cancer involving the administration of two doses of the
CTLA-4 inhibitor, ipilimumab, prior to cystectomy in patients
with invasive bladder cancer which shows promise for future
trials including recent phase I studies of pembrolizumab and
atezolizumab.

6. The increasing importance of radiation therapy as an
immunomodulatory treatment modality provides a basis for
combinatorial approaches involving radiation and immune
checkpoint blockade which may be an “abscopal” effect

COLLABORATING TO MOVE RESEARCH
FORWARD

The meeting, chaired by Dr. Ashish M. Kamat
from MD Anderson Cancer Center, Houston and Dr.
Jonathan Rosenberg from Memorial Sloan Ketter-
ing Cancer Center, New York, attracted over 200
attendees representing nearly 80 medical institutions
and five countries. Dr. James Doroshow, Director of
Division of Cancer Treatment and Diagnosis, Deputy
Director for Clinical and Translational Research at
the National Cancer Institute, delivered the keynote
address on reducing the timeline for developing
cancer drugs.

Developing new molecularly targeted drugs for
patients with cancer presents unique challenges for
clinical drug development research. Increasing com-
plexities of drug discovery and development, lack
of validated preclinical disease models for predict-
ing human efficacy, prolonged timelines for clinical
evaluation, and high failure rates have highlighted
the inadequacies of the current clinical development
paradigm.

At present, approximately 75% to 95% of agents
entering Phase I clinical trials for oncology indi-
cations fail to achieve FDA approval; the majority
of these failures occur late in clinical development,
adding to the cost and time to develop effective new
therapies. Estimates for the cost to develop a drug

in the United States are approximately $2000 mil-
lion, with the most money being spent later in the
development. A further consideration is that the cur-
rent clinical trial process, with traditional endpoints,
could result in hundreds of patients being treated with
ineffective therapies. This is an inherent risk of clin-
ical trials, however, this presents an issue only if it
diverts patients from effective therapies. Approxi-
mately 30% of agents fail due to lack of efficacy,
and this often occurs late in development.

One approach to improving the timeliness of can-
cer drug development is to focus on producing
“clinically ready”, qualified assays to assess engage-
ment of the drug target under study early in preclinical
testing; these assays can then be applied during first-
in-human clinical trials. Definitive correlation of drug
efficacy with inhibition of the agent’s presumed tar-
get, as well as correlation of tumor target inhibition
with that in normal tissue surrogates, should be devel-
oped from in vivo studies in preclinical model systems
utilizing procedures that can be transferred directly to
the clinic. This approach could significantly improve
the level of information developed from first-in-
human studies; and although such a model shifts
resource utilization and costs earlier in the develop-
ment process, it allows for the evaluation of molecular
proof-of-mechanism during the initial clinical trials
of the drug and the ability to correlate target effects
in pre-clinical systems and patients simultaneously
ultimately leading to decreased costs. The availability
of molecular target validation assays that have been
employed in the clinic during phase I trials also per-
mits more definitive assessment of target inhibition
in tumor and surrogate tissues during phase II stud-
ies, potentially shortening the drug development life
cycle.

SESSION 1: DATA SHARING, PRIVACY
ISSUES, AND SOCIAL MEDIA

Co-chairs: Wassim Kassouf and Trinity
J. Bivalacqua

A portion of the session and small group discus-
sion focused on the role of social media in bladder
cancer. David Cooke, program director and head
of thoracic surgery section at UC Davis presented
his experience with social media in lung cancer.
This was of particular interest as the lung cancer
patient population share similarities with the blad-
der cancer patient population with respect to patient
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socio-demographics, risk factors. He pointed out the
various roles of social media in medicine and urology.
It can act as an instant press release for rapid dis-
semination of information. It can serve as an avenue
for live broadcasts. From a patient perspective, social
media have the potential to increase patient engage-
ment as they go through their journey with the
disease and harness support groups that will poten-
tially lead to improving quality of care for patients.
One can develop a disease specific social media
community, which among other goals, can provide
input into patient-oriented research. For example,
PCORI (Patient-Centered Research Outcomes Insti-
tute) have utilized social media platform and public
medical communication to develop two-way learn-
ing to (a) introduce strategies for evidence-based
decision making for patients and families, (b) dissem-
inate evidence-based information on the treatment of
lung cancer & the results of comparative effective-
ness research. Cautionary examples were highlighted
to ensure HIPAA regulation is always respected and
control of content guided by the institutional social
media guidelines.

Our second speaker, Dr. David Miller who is a
urologist at the University of Michigan shared his
experience using the Michigan Urological Surgery
Improvement Collaborative (MUSIC). The over-
all aims of the collaborative include evaluating
and improving patterns of care for prostate cancer.
Examples of current initiatives include radiographic
staging of men with newly diagnosed prostate
cancer, reducing biopsy-related complications and
assessing repeat biopsy patterns, improving patient
outcomes after radical prostatectomy, enhancing
patient-centered decision making among men con-
sidering local therapy for early-stage prostate cancer,
and understanding and reducing variation in the use
of androgen deprivation therapy. Participating prac-
tices submit data to a clinical registry maintained by
the MUSIC Coordinating Center and review risk-
adjusted measures of processes of care and patient
outcomes, and identify strategies and best practices
for quality improvement in the way cancer care is pro-
vided to patients. MUSIC is managed by the MUSIC
Coordinating Center, which is housed at the Univer-
sity of Michigan. Support for MUSIC is provided
by Blue Cross and Blue Shield of Michigan. Dr.
Miller demonstrated that state wide investment in
education of all prostate cancer practitioners mostly
urologist in a single state can result in the improve-
ment in cancer care and process of delivery to prostate
cancer. This resulted in a decrease in overall compli-

cations from surgery, prostate biopsy, and misuse of
axial imaging in low risk prostate cancer. Using the
MUSIC platform, his group has shown that educa-
tion of urologists about the utility and efficacy of
perioperative mitomycin C following transurethral
resection of bladder tumor (TURBT) can improve the
process of care to non-muscle invasive bladder cancer
patients in Michigan [1]. Other areas in bladder can-
cer where the MUSIC platform would be appropriate
include the use of intravesical therapies including
BCG + maintenance therapy and chemotherapy in
patients who fail induction BCG, appropriate can-
didates for neoadjuvant chemotherapy, and use of
trimodality chemoradiation and surgery for muscle
invasive bladder cancer. As our healthcare insurance
companies move to cost effective evidence based
therapies, using collaborative efforts to deliver the
best quality cancer care for all patients is forthcom-
ing. Bladder cancer specialists need to organize such
collaborative efforts to be ahead of the curve in this
area of research.

Our last speaker, Dr. Keith Baggerly from MD
Anderson Cancer Center, is a bioinformatics statis-
tician who shared with us some lessons learned from
analyzing large genomic data sets. It is common in
the literature for scientists to treat cancer cell lines
or pre-clinical cancer models with therapeutic agents
(chemotherapy, immunology, target therapies, etc.)
and evaluate gene expression changes to determine
the mechanism of action of selective therapeutics.
These data are then used to initiate clinical trials
for the treatment of localized and advanced cancers.
However, Dr. Baggerly pointed out that as physi-
cians and scientists, we must perform a number of
simple tests to confirm the large data published in
the scientific literature. When large genomic data are
published online, the information is public for every-
one to utilize and also to confirm the findings. He
shared his experience using “omic-based signatures”
as biomarkers of disease pathobiology, stressing the
need to verify that the data has been assembled
correctly. The use of “forensic bioinformatics” is
sometimes performed to confirm the data which is
available in the published literature. Examples of
mistakes that can occur when big data is analyzed
include confounders in the experimental design such
as sample, genes, and treatment groups that are mis-
labeled and thus final data analysis can be incorrect.
These mistakes can influence patient care. In the US
alone, approximately $60 billion is spent annually on
preclinical research, much of which cannot be repro-
duced by external investigators! The causes of these
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irreproducible results include study design, labora-
tory protocols, data analysis/reporting, and biologic
reagents mishandling. In summary, critical thinking
in evaluating big data is necessary, and all experi-
ments are subject to validation and critical appraisal.
Without confirming results prior to initiating clinical
trials in cancer patients, we are potentially subject-
ing our patients to unnecessary treatments with no
biologic evidence of effect.

SESSION TWO: PATIENT NAVIGATION
PANEL

Co-Chairs: Sia Daneshmand and Jay Shah

This panel focused on the management of blad-
der cancer with emphasis on the patient experience.
We started out the session by hearing from three
patients and their path to treatment. One of the unique
aspects of this meeting is the ability to incorporate
patients’ perspectives and experience into the scien-
tific program. Dr. William Shipley emphasized the
importance of bringing in the voice of the patient and
that integrated decision-making can facilitate edu-
cation as well as trial recruitment. He pointed out
that bladder preservation protocols using chemora-
diation are approved for selective use by various
guidelines committees, are well tolerated, and are
associated with high cancer specific survival rates.
Patients should be made aware of these protocols and
can be directed to team based or multi-disciplinary
clinics

Dr. Donna Berry discussed issues surrounding
incorporation of patient preference in decision-
making. Bladder cancer management relies heavily
on patients’ choices regarding the type of treatment
as well as preference regarding urinary diversion.
There is a highly complex interplay between the
providers’ presentation of data as well as patient
factors and characteristics that can influence the deci-
sion process and outcomes. There is currently no
evidence-based system to facilitate the decision pro-
cess. Dr. Berry presented results of an exploratory
study using Grounded Theory methods of data gener-
ation and analysis, with 60 participants recruited and
interviewed from a multi-disciplinary genitourinary
oncology clinic and two urology clinics in Boston.
Patients were asked about their decision-making
process including information sources, worries, the
influence of work or family roles and how much the
participant felt they ‘shared’ in the decision making.
There were some poignant quotes presented from the

patients. The results showed that men began their
decision-making with the site of care (60% vs 33%)
and recommendation of the cancer center physician
(62% vs. 47%) more often than women. The only
influential factor that women voiced more often than
men (53% vs 36%) was expected recurrence/survival
rates. This is helpful data as we continue to refine our
presentation of treatment options to patients and look
forward to additional data from this ongoing study.

Intimately related to the concept of patient navi-
gation is enhanced recovery. Dr. Jay Shah described
the optimized surgical journey (OSJ), which is an
enhanced recovery after surgery (ERAS) program.
He presented data on bladder cancer specific symp-
tom index to better understand the patient experience,
so we help navigate them through the highly stressful
perioperative period. Improvements in surgical tech-
nique, anesthesia, and pathway driven post-operative
care, have resulted in reduced morbidity and length
of hospital stay. The mean hospital stay however at
most centers remains high at 10-11 days [2]. ERAS
protocols are evidence-based multimodal care path-
ways that aim to improve perioperative parameters
for patients undergoing complex surgeries such as
radical cystectomy. The goals are multi-factorial and
include minimizing perioperative stress, improving
short-term recovery and decreasing gastrointestinal
complications which is the main cause of prolonged
hospital stay [3]. Key factors in the ERAS protocol
include preoperative carbohydrate loading, omission
of bowel preparation and nasogastric tubes, focus
on non-narcotic pain management, early feeding
and importantly the use of a peripheral mu recep-
tor, alvimopan. Daneshmand et al. recently reported
a dramatic decrease in the hospital length of stay
in 110 consecutive patients who underwent open
radical cystectomy and urinary diversion (68% con-
tinent diversion) compared to matched controls. The
median length of stay was 4 days compared to 8 days
in the matched control with no increase in the read-
mission rates [4]. Most ERAS protocols, however,
lack focus on patient-centered outcomes and do not
measure patient symptom burden. Dr. Shah’s pre-
liminary data shows that the OSJ pathway leads to
less abdominal discomfort, pain, difficulty walking
and impairment of general activity, mood disturbance
and relationship impairment and more enjoyment
of life. However it was no better than traditional
care pathways in decreasing fatigue, dry mouth and
sleep disturbances associated with the surgery. Symp-
tom burden will most likely directly correlate with
poor recovery and measurement tools may allow
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identification of under recognized factors and provide
opportunities to address them.

Dr. Scott Gilbert led a discussion on measuring
success in bladder cancer treatment. We commonly
measure success with statistics regarding cancer
specific and overall survival, complications rates,
readmissions and functional outcomes. The goal of
the lecture was to provide an alternative perspective to
clinician-based outcomes and provide more patient-
centered information that may be more reflective of
the health status of the patient. This information may
be adapted as clinical tools or questions that can help
guide subsequent care. He pointed out data linking
baseline quality of life deficits to poorer outcomes
and lower survival rates in lung, colon and pancreatic
cancers. There is additionally a randomized clinical
trial in lung cancer demonstrating symptom reporting
with notification to the clinical care team results in
a lower symptom threshold event (19% vs. 8%) and
better symptom control [5].

We concluded the session with presentations by
Drs. Daneshmand (early cystectomy) and Kamat
(BCG) focused on the difficult decision making
process on management of high-grade T1 (HGT1)
urothelial carcinoma. A recent meta-analysis of 73
studies including 15,215 patients with HGT1 tumors
showed a 5-year recurrence, progression, and cancer-
specific survival rates of 42%, 21%, and 87% [6].
Individual patient data were available for 2451
patients with a median follow-up of 5.2 years showing
a 19% rate of progression and 91% disease specific
survival with 79% of the patients not ‘needing’ a
radical cystectomy. As expected patients not receiv-
ing BCG had a 78% higher chance of progression.
There is universal agreement that variant histology is
associated with significantly higher progression rates
and that lymphovascular invasion (LVI) is consider-
ably associated with a lower 5 years disease specific
survival [7]. Dr. Daneshmand pointed out the fact
that bladder cancer arises from a field cancerization
effect and that HGT1 disease is potentially lethal
with up to 30% progression and death rate with long-
term follow-up. In one study, 8% of patients with
clinical non-muscle invasive bladder cancer had pos-
itive lymph nodes, though this was mostly in the era
prior to the recommendation for repeat TURBT [8].
There are data to suggest that BCG delays recur-
rence but may not impact cancer specific survival
and that delaying cystectomy for initial high-grade
T1 disease leads to a significant decline in cancer
specific survival [9, 10]. Advantages of early cystec-
tomy would be obtaining accurate pathologic staging,

higher chance of being able to perform nerve-sparing
approaches, avoiding multiple intravesical treatments
and better cure rates. It is clear that as clinicians we
need to amalgamate the patient perspective as well
as clinical information to optimize bladder cancer
treatment.

SESSION THREE: TRANSLATIONAL
SCIENCE IN BLADDER CANCER: FROM
BENCH TO BEDSIDE

Co-Chairs: Gopa Iyer and John Taylor

In 2012, the efforts of the Translational Science
Working Group were published reflecting expert
consensus and experience with currently available
pre-clinical models of bladder cancer [11]. The 2015
BCAN Think Tank convened a panel of experts
to expand on this foundation by providing specific
examples of how bladder cancer modeling can be
used to advance the field and lead to potential for
improvements in patient care. The panel provided
successful examples of models used and their poten-
tial for, or already successful, impact on bladder
cancer; moving from the basic science through clin-
ical realms.

Dr. DeGraff discussed “Xenografting Techniques
for Bladder Cancer Research” with a focus on tis-
sue recombination. The experimental technique was
reviewed and compared/contrasted to other meth-
ods including subcutaneous and orthotopic models.
Tissue recombination involves placement of a graft
under the murine renal capsule with tumor growth and
animal sacrifice anywhere from 3 weeks to 3 months.
Tissue recombination has distinct advantages in that
it is a relatively low cost, rapid, in vivo model which
allows determination of the individual contribution
of stroma and epithelium to disease. This technique
was first described in the 1970 s [12] with first use
in bladder cancer in 2009 [13]. Dr. DeGraff then
described his use of the model to determine the impact
of FOXA1 on tumor growth with knockdown result-
ing in significant reduction in tumor burden [14].
Finally, he reviewed the use of the model to explore
the impact of stroma, cancer associated fibroblasts, on
tumor growth showing that there is a distinct impact
on tumorigenesis as compared to fibroblasts from nor-
mal tissue, suggesting direct stromal involvement in
tumorigenesis.

Dr. Xue-Ru Wu discussed animal modeling of
bladder cancer with a comprehensive review of genet-
ically engineered mouse models (GEMMS). These
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models have led to discoveries such as; RTK/RAS
activation accounts for most low-grade NMIBC
[15, 16], loss of p53 and/or Rb are insufficient to drive
development of MIBC [13, 17], the many divergent
drivers for MIBC and possibly divergent progenitor
cells, the distinct hormonal influence with deficiency
in urothelial AR leading to resistance of tumorigen-
esis [18] and urothelial specific ER� gene knockout
results in an increase in the incidence of cancer [19],
and that currently available GEMMS offer a unique
toolbox for the exploration of bladder cancer. He con-
cluded with identification of the present challenges
and opportunities in use of GEMMS, including but
not limited to the late-onset and incomplete pene-
trance of some models, overcoming the rate-limiting
step to metastasis, issues with gender in intravesical
delivery of treatment and the associated cost of these
systems.

Dr. Raghavan provided an overview of the advan-
tagesand limitationsof someof thecurrentlyavailable
bladder cancer model systems. These include urothe-
lial carcinoma cell lines, established from patient
tumors, as well as patient-derived xenografts. Once
established, these models can be screened for sensi-
tivity or resistance to specific therapies and sequenced
to identify potentially targetable alterations of inter-
est. As such, they have the potential to directly impact
the clinical decision process and provide insight into
individualized patient care. A significant degree of
heterogeneity exists among established cell lines or
xenografts. A panel of patient-derived xenografts that
successfully grew in nude mice displayed a wide vari-
ation in chromosome number, cell division rates, and
morphologic and immuno-phenotypic characteris-
tics. One reason for such variability lies in the inherent
lineage heterogeneity within a common bladder stem
cell. Additionally, sub-lines derived from a single
parental urothelial carcinoma line exhibited a wide
variety of response to the chemotherapeutic agents
doxorubicin and vinblastine. Dr. Raghavan discussed
an advantage of orthotopic xenografts in their abil-
ity to mimic the tumor microenvironment of human
bladder cancer. He described a study in which high
resolution MRI was used to measure tumor volumes
longitudinally in mice treated with chemotherapy.
Thesemeasurementswere found tobesimilar todirect
caliper measurements of the same tumors, suggesting
that non-invasive MR imaging is an accurate proxy for
following tumor growth over time and for predicting
cytotoxicresponsesinorthotopicmodels[20].Finally,
some limitations of xenograft models were discussed,
including the requirement for an immune deficient

environment for growth and proliferation, limiting the
ability to investigate the role of the immune system in
controlling tumor progression.

Dr. Van Allen discussed the role of alterations
within the DNA repair gene ERCC2 as a predictor
of response to cisplatin sensitivity. He described an
extremephenotypestudypublishedinCancerDiscov-
ery in 2014 [21] in which whole exome sequencing
was performed on TURBT and radical cystectomy
specimensfrompatientswithmuscle-invasivebladder
cancer who had received cisplatin-based neoadjuvant
chemotherapy. Surgical pathology was pT0/pTis in 25
patients (responders) and muscle-invasive or greater
in25patients(non-responders).ERCC2somaticalter-
ations were found exclusively within the responders
(36% vs. 0%, p < 0.001, Fisher’s exact test) and
ERCC2 was the only gene altered at a significantly
higher rate within the responder cohort using an
enrichment analysis that surveyed 3,277 genes that
contained possibly deleterious somatic alterations.
The ERCC2 mutant tumors also harbored a signifi-
cantly higher mutation burden than wild-type tumors,
suggesting that the identified ERCC2 alterations are
associated with a defect in DNA damage response
[22,23].AllERCC2alterationswerenonsynonymous
point mutations within or in proximity to conserved
helicase domains within the protein. These ERCC2
mutants failed to reverse cisplatin sensitivity when
overexpressed within ERCC2 deficient immortalized
xeroderma pigmentosa cell lines and conferred broad
genomic instability. External clinical validation of
ERCC2 alterations as predictors of cisplatin sensi-
tivity is currently ongoing through the sequencing
of platinum-treated bladder tumor cohorts from mul-
tiple institutions. These efforts may also define a
genomic signature incorporating multiple DNA dam-
age response gene alterations that can be used to
prospectively select those bladder cancer patients
who are most likely to respond to cisplatin-based
chemotherapy.

SESSION FOUR: IMMUNOTHERAPY

Co-Chairs: Piyush Agarwal, Jason Efstathiou
and Matthew Galsky

Though therapeutic modulation of the host immune
system to treat cancer has been pursued since the
time of William Coley in the late 1800’s [24], and
among the most successful cancer immunothera-
pies developed to date is utilized for the treatment
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of non-muscle-invasive bladder cancer (i.e., BCG)
[25], bladder cancer immunotherapy has recently
entered a Renaissance era. In just the past few
years, the development of novel and clinically active
immunotherapeutic strategies for advanced disease,
namely immune checkpoint blockade, have fueled the
resurgence in interest in drug development in blad-
der cancer across the spectrum of clinical disease
states. The Immunotherapy Session built upon the
excitement in the field and featured a panel of experts
covering key topics in clinical and translational cancer
immunotherapy.

The session began with an introduction to
immunotherapy in bladder cancer by Dr. Jason
Efstathiou. Dr. Efstathiou set the stage for the session
by providing a brief history of cancer immunotherapy
and highlighting key developments in the field rang-
ing from the development of BCG for the treatment of
non-muscle-invasive bladder cancer, to recent mech-
anistic insights regarding the mechanism of action of
BCG, to key clinical trials combining immunotherapy
and radiation therapy [26–29].

Dr. Betsy Plimack subsequently provided an over-
view of clinical results to date with immune check-
point blockade in bladder cancer. The first trial
exploring immune checkpoint blockade in blad-
der cancer was a ‘window of opportunity’ trial
involving the administration of two doses of the
CTLA-4 inhibitor, ipilimumab, prior to cystectomy
in patients with invasive bladder cancer [29]. This
study provided proof-of-concept for immune check-
point blockade in bladder cancer by demonstrating a
perivascular influx of T cells in the tumor microenvi-
ronment in the post-treatment cystectomy specimen.
While there have been no trials to date exploring
single agent ipilimumab in patients with metastatic
bladder cancer, a phase 2 trial has recently demon-
strated an increase in peripheral blood CD8+ T cells
after addition of ipilimumab to standard gemcitabine
plus cisplatin [30]. Several ongoing trials are explor-
ing the combination of CTLA-4 plus PD-1 or PD-L1
blockade in bladder cancer.

Dr. Plimack went on to summarize the results of
the expansion cohorts of the phase I trials of pembrol-
izumab and atezolizumab enrolling heavily pre-
treated patients with metastatic bladder cancer. The
phase Ia trial of atezolizumab enrolled 92 patients;
enrollment was initially restricted to patients with
tumor specimens expressing PD-L1 and was later
opened to patients regardless of PD-L1 expression
[27]. The objective response rate was 34%, and
20/30 responding patients continued to respond at

the time of the data cut-off. The phase Ia trial of
pembrolizumab enrolled 33 patients with tumor spec-
imens expressing PD-L1 (in tumor cells) and the
objective response rate was 28%. Similar to the
results with atezolizumab, the majority of objec-
tive responses were durable. Importantly, grade 3-4
adverse events occurred in 8–15% of patients enrolled
in these studies, which compares quite favorably with
the adverse event profile of cytotoxic chemother-
apy in this setting. While both studies demonstrated
a correlation between higher expression of PD-
L1 expression in tumor specimens and objective
response rates, these studies utilized different assays,
cut-points, and cells of interest (i.e., tumor cells
versus tumor infiltrating cells) for PD-L1 expres-
sion complicating interpretation and synthesis of the
results. Furthermore, both studies demonstrated that a
small subset of patients with tumor specimens lack-
ing PD-L1 expression still responded to treatment.
The favorable toxicity profile with PD-L1 or PD-1
blockade, coupled with the durability of responses
observed thus far, has led to tremendous enthusiasm
in the field and trials designed to seek regulatory
approval for these agents in patients with advanced
bladder cancer have already completed enrollment.

Dr. Lawrence Fong discussed translational studies
seeking to refine the mechanistic basis for the antitu-
mor activity of immunotherapy through integration
of immune monitoring of human biospecimens. In
a study of ipilimumab in patients with castration-
resistant metastatic prostate cancer, peripheral blood
flow cytometry was performed to determine whether
changes in the T-cell phenotype in the peripheral
blood correlated with clinical outcomes [31]. Impor-
tantly, ipilimumab treatment was shown to increase
levels of circulating T-cells including CD4+ and
PD-1+ CD8+ T-cells. However, these changes did not
correlate with improved outcomes indicating that
while ipilimumab induces general pharmacodynamic
effects, such changes do not fully explain the anti-
tumor activity observed in a subset of patients. Dr.
Fong’s group subsequently utilized T cell recep-
tor sequencing technology to better understand the
impact of ipilimumab on the circulating T cell
repertoire [32]. These studies revealed that CTLA-4
blockade induces remodeling of the T-cell reper-
toire leading to greater T-cell diversity. Importantly,
maintenance of pre-existing high frequency T clono-
types were associated with improved survival in
ipilimumab-treated patients with metastatic prostate
cancer. These studies shed light on the T-cell biology
underlying responsiveness to ipilimumab and while
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these studies were performed in patients with prostate
cancer, such observations are also critical in inform-
ing ongoing clinical and translational investigations
of ipilimumab in bladder cancer.

Finally, Dr. Charles Drake discussed the increasing
importance of radiation therapy as an immunomod-
ulatory treatment modality and discussed the
mechanistic basis for combinatorial approaches
involving radiation and immune checkpoint block-
ade. Perhaps the first observations potential linking
radiation therapy with systemic immunomodulatory
effects were related to the “abscopal” effect, a term
used by Dr. Mole in the 1950’s to describe the phe-
nomenon that treatment of a localized tumor could
lead to shrinkage of distant tumors [33]. While there
has been controversy regarding the frequency and
clinical relevance of this phenomenon over the years,
recent observations in the era of modern immunother-
apeutic approaches have led to a resurgence in interest
in the immunomodulatory effects of radiation. For
example, studies in low grade lymphoma have
demonstrated that injection of toll-like receptor ago-
nists into an involved lymph node, along with low
dose radiation, can induce regression of lymphoma
at distant sites [34]. Postow and colleagues reported
a case of a patient treated with metastatic melanoma
treated with ipilimumab who experienced stable
disease followed by disease progression on treatment
[35]. The patient subsequently received radiation
to a solitary site which was followed by regression
of multiple sites of distant metastatic disease. The
tumor regression was accompanied by an increase
in circulating CD4+Icoshi T cells along with an
increase in antibodies to NY-ESO1. These studies
have fueled additional clinical studies combining
radiation and immune checkpoint blockade though
additional insights from model systems are neces-
sary to guide optimal combinations, treatments, and
schedules.

2013 YOUNG INVESTIGATOR AWARD
RESEARCH REPORTS

BCAN launched its Young Investigator Awards
in 2013 to support the development of outstand-
ing research scientists and clinical cancer research
investigators who have demonstrated a commitment
to improving the understanding and treatment of
bladder cancer. Each award is for $100,000, over a
two-year period. Three awards were granted in 2013,
and those investigators presented their final reports:

David DeGraff, Ph.D., Penn State University Her-
shey, “Transcriptional Control of Bladder Cancer
Tumorigenesis”
Gopa Iyer, M.D., Memorial Sloan-Kettering Can-
cer Center, “Identifying Predictors of Response to
mTOR-targeted Therapies in Bladder Cancer”
Debashis Sahoo, Ph.D., University of California
San Diego, “High-resolution molecular analy-
sis of CD47-mediated immune escape in bladder
cancer”

JOHN QUALE TRAVELING FELLOWSHIP
AWARDS

Started in 2009, the John Quale Travel Fellowship
Program provides stipends to defray travel-related
costs for early career investigators interested in
bladder cancer research to attend the Think Tank
Meeting. Four young investigators were awarded
John Quale Travel Fellowships to present their
research at the 2015 Think Tank Meeting:

Abdul Banday, Ph.D., National Cancer Institute
Max Kates, M.D., Johns Hopkins Medical
Institutions
Randy Sweis, M.D., University of Chicago
Huyen Nguyen, Ph.D., The Ohio State University

COLLABORATIVE SMALL GROUP
DISCUSSIONS

Think Tank attendees participated in small group
discussions during the meeting on a variety of dif-
ferent topics. Three working groups continued their
collaborative efforts that had begun at previous
Think Tank meetings: Survivorship Working Group,
Upper Tract Disease Working Group and the Patient-
Centered Outcomes and Policy Working Group. Nine
other small groups continued the discussion of panel
presentations or explored specific issues in bladder
cancer treatment, including variant histology in blad-
der cancer; optimizing intravesical immunotherapy;
optimizing surgical outcomes; mechanisms of inva-
sion and metastasis.

CONCLUSIONS

The 10th Annual Bladder Cancer Think Tank
brought together a multidisciplinary group of clin-
icians, researchers, representatives and industry in
an effort to advance bladder cancer research efforts.
Think Tank expert panels, group discussions, and
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networking opportunities helped generate ideas
and strengthen collaborations between researchers
and physicians across disciplines and between
institutions.

CONFLICT OF INTEREST

The authors have no conflict of interest to report.

REFERENCES

[1] Barocas DA, Liu A, Burks FN, Suh RS, Schuster TG, Brad-
ford T, Moylan DA, Knapp PM, Murtagh DS, Morris D,
Dunn RL, Montie JE, Miller DC. Practice based collabora-
tion to improve the use of immediate intravesical therapy
after resection of nonmuscle invasive bladder cancer. J Urol
2013;190:2011-6.

[2] Sun M, Ravi P, Karakiewicz PI, Sukumar S, Sammon J,
Bianchi M, et al. Is there a relationship between leapfrog
volume thresholds and perioperative outcomes after radical
cystectomy? Urol Oncol 2014;32(1):27, e7-13.

[3] Arumainayagam N, McGrath J, Jefferson KP, Gillatt DA.
Introduction of an enhanced recovery protocol for radical
cystectomy. BJU Int 2008;101(6):698-701.

[4] Daneshmand S, Ahmadi H, Schuckman AK, Mitra AP, Cai
J, Miranda G, et al. Enhanced recovery protocol after radical
cystectomy for bladder cancer. J Urol 2014;192(1):50-5.

[5] Cleeland CS, Wang XS, Shi Q, Mendoza TR, Wright
SL, Berry MD, et al. Automated symptom alerts reduce
postoperative symptom severity after cancer surgery:
A randomized controlled clinical trial. J Clin Oncol
2011;29(8):994-1000.

[6] Martin-Doyle W, Leow JJ, Orsola A, Chang SL, Bellmunt
J. Improving selection criteria for early cystectomy in high-
grade t1 bladder cancer: A meta-analysis of 15,215 patients.
J Clin Oncol 2015;33(6):643-50.

[7] Daneshmand S. Determining the role of cystectomy for
high-grade T1 urothelial carcinoma. Urol Clin North Am
2013;40(2):233-47.

[8] Bruins HM, Skinner EC, Dorin RP, Ahmadi H, Djala-
dat H, Miranda G, et al. Incidence and location of lymph
node metastases in patients undergoing radical cystectomy
for clinical non-muscle invasive bladder cancer: Results
from a prospective lymph node mapping study. Urol Oncol
2014;32(1):24, e13-9.

[9] Orsola A, Trias I, Raventos CX, Espanol I, Cecchini L,
Bucar S, et al. Initial high-grade T1 urothelial cell car-
cinoma: Feasibility and prognostic significance of lamina
propria invasion microstaging (T1a/b/c) in BCG-treated
and BCG-non-treated patients. Eur Urol 2005;48(2):231-8;
discussion 8.

[10] Denzinger S, Fritsche HM, Otto W, Blana A, Wieland WF,
Burger M. Early versus deferred cystectomy for initial high-
risk pT1G3 urothelial carcinoma of the bladder: Do risk
factors define feasibility of bladder-sparing approach? Eur
Urol 2008;53(1):146-52.

[11] DeGraff DJ, Robinson VL, Shah JB, Brandt WD, Sonpavde
G, Kang Y, Liebert M, Wu XR, Taylor JA. Translational
Science Working Group of the Bladder Advocacy Network
Think Tank. Current preclinical models for the advancement
of translational bladder cancer research. Mol Cancer Ther
2013;12(2):121-30.

[12] Cunha GR, Lung B. The possible influence of temporal
factors in androgenic responsiveness of urogenital tis-
sue recombinants from wild-type and androgen-insensitive
(Tfm) mice. J Exp Zool 1978;205(2):181-93.

[13] Puzio-Kuter AM, Castillo-Martin M, Kinkade CW, Wang X,
Shen TH, Matos T, Shen MM, Cordon-Cardo C, Abate-Shen
C. Inactivation of p53 and Pten promotes invasive bladder
cancer. Genes Dev 2009;23(6):675-80.

[14] DeGraff DJ, Clark PE, Cates JM, Yamashita H, Robin-
son VL, Yu X, Smolkin ME, Chang SS, Cookson MS,
Herrick MK, Shariat SF, Steinberg GD, Frierson HF, Wu
XR, Theodorescu D, Matusik RJ. Loss of the urothelial dif-
ferentiation marker FOXA1 is associated with high grade,
late stage bladder cancer and increased tumor proliferation.
PLoS One 2012;7(5).

[15] Zhang ZT, Pak J, Huang HY, Shapiro E, Sun TT, Pellicer
A, Wu XR. Role of Ha-ras activation in superficial pap-
illary pathway of urothelial tumor formation. Oncogene
2001;20(16):1973-80.

[16] Mo L, Zheng X, Huang HY, Shapiro E, Lepor H, Cordon-
Cardo C, Sun TT, Wu XR. Hyperactivation of Ha-ras
oncogene, but not Ink4a/Arf deficiency, triggers bladder
tumorigenesis. J Clin Invest 2007;117(2):314-25.

[17] He F, Mo L, Zheng XY, Hu C, Lepor H, Lee EY, Sun
TT, Wu XR. Deficiency of pRb family proteins and p53 in
invasive urothelial tumorigenesis. Cancer Res 2009;69(24):
9413-21.

[18] Hsu JW, Hsu I, Xu D, Miyamoto H, Liang L, Wu XR, Shyr
CR, Chang C, Am. J. Pathol., 2013.

[19] Hsu I, Yeh CR, Slavin S, Miyamoto H, Netto GJ, Tsai YC,
Muyan M, Wu XR, Messing EM, Guancial EA, Yeh S.
Estrogen receptor alpha prevents bladder cancer via INPP4B
inhibited akt pathway in vitro and in vivo. Oncotarget
2014;5(17):7917-35.

[20] Mazurchuk R, Glaves D, Raghaven D. Magnetic reso-
nance imaging of response to chemotherapy in orthotopic
xenografts of human bladder cancer. Clin Cancer Res
1997;3:1635-41.

[21] Van Allen EM, Mouw KW, Kim P, Iyer G, Wagle N, et al.
somatic ERCC2 mutations correlate with cisplatin sensitiv-
ity in muscle-invasive urothelial carcinoma. Cancer Discov
2014;4:1140-53.

[22] Cancer Genome Atlas Research Network. Comprehensive
molecular characterization of urothelial bladder carcinoma.
Nature 507:315-22.

[23] Guo G, Sun X, Chen C, Wu S, Huang P, et al. Whole-genome
and whole-exome sequencing of bladder cancer identifies
frequent alterations in genes involved in sister chromatid
cohesion and segregation. Nat Genet 2013;45:1459-63.

[24] Hoption Cann SA, van Netten JP, van Netten C. Dr William
Coley and tumour regression: A place in history or in the
future. Postgrad Med J 2003;79(938):672-80.

[25] Alexandroff AB, Jackson AM, O’Donnell MA, James K.
BCG immunotherapy of bladder cancer: 20 years on. Lancet
1999;353(9165):1689-94.

[26] Biot C, Rentsch CA, Gsponer JR, et al. Preexisting
BCG-specific T cells improve intravesical immunotherapy
for bladder cancer. Sci Transl Med 2012;4(137):137ra72.
doi:10.1126/scitranslmed.3003586

[27] Powles T, Eder JP, Fine GD, et al. MPDL3280A
(anti-PD-L1) treatment leads to clinical activity in
metastatic bladder cancer. Nature 2014;515(7528):558-562.
doi:10.1038/nature13904

[28] Plimack ER, Bellmunt J, Gupta S, et al. Pembrolizumab
(MK-3475) for advanced urothelial cancer: Updated results



212 A.M. Kamat et al. / Proceedings of the 10th Annual Bladder Cancer Think Tank

and biomarker analysis from KEYNOTE-012. ASCO Meet
Abstr 2015;33 (15 suppl):4502.

[29] Plimack ER, Bellmunt J, Gupta S, et al. Pembrolizumab
(MK-3475) for advanced urothelial cancer: Updated results
and biomarker analysis from KEYNOTE-012. ASCO Meet
Abstr 2015;33(15 suppl):4502.

[30] Galsky MD, Hahn NM, Albany C, et al. Impact of gemc-
itabine + cisplatin + ipilimumab on circulating immune cells
in patients (pts) with metastatic urothelial cancer (mUC).
ASCO Meet Abstr 2015;33 (15 suppl):4586.

[31] Kwek SS, Lewis J, Zhang L, et al. Preexisting Levels
of CD4 T Cells Expressing PD-1 Are Related to Over-
all Survival in Prostate Cancer Patients Treated with
Ipilimumab. Cancer Immunol Res 2015;3(9):1008-16.
doi:10.1158/2326-6066.CIR-14-0227

[32] Cha E, Klinger M, Hou Y, et al. Improved survival with
T cell clonotype stability after anti-CTLA-4 treatment
in cancer patients. Sci Transl Med 2014;6(238):238ra70.
doi:10.1126/scitranslmed.3008211

[33] MOLE RH. Whole body irradiation; radiobiology
or medicine? Br J Radiol 1953;26(305):234-41.
doi:10.1259/0007-1285-26-305-234

[34] Brody JD, Ai WZ, Czerwinski DK, et al. In situ vaccination
with a TLR9 agonist induces systemic lymphoma regres-
sion: A phase I/II study. J Clin Oncol 2010;28(28):4324-32.
doi:10.1200/JCO.2010.28.9793

[35] Postow MA, Callahan MK, Barker CA, et al. Immuno-
logic correlates of the abscopal effect in a patient
with melanoma. N Engl J Med 2012;366(10):925-31.
doi:10.1056/NEJMoa1112824



A.M. Kamat et al. / Proceedings of the 10th Annual Bladder Cancer Think Tank 213

APPENDIX

Special thanks to the 2015 Think Tank Steering
Committee

Chair: Andrea Apolo, M.D., National Cancer
Institute

Program Chair: Ashish Kamat, M.D., MD
Anderson Cancer Center

Program co-Chair: Jonathan Rosenberg, M.D.,
Memorial Sloan-Kettering Cancer Center

Members:
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Jason Efstathiou, M.D., D. Phil, Director, Mass
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Donna Hansel, M.D. Ph.D., University of Califor-
nia San Diego

David Latini, Ph.D., Baylor College of Medicine
David McConkey, M.D., Ph.D., MD Anderson

Cancer Center
Matthew Nielsen, M.D., MS, University of North

Carolina Chapel Hill
Elizabeth Plimack, M.D., Fox Chase Cancer

Center

Ex Officio

Seth Lerner, M.D., Baylor College of Medicine
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