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Dear Colleagues:

 Welcome to Issue 4 of Everyday Urology - Oncology 
Insights, our final issue for 2017. It’s been a great year, and 
we certainly hope that you’ve found the breadth and quality of 
Everyday Urology’s content to be insightful, timely and beneficial 
for optimally managing your clinical practice challenges. 

This month, Evan Yu, M.D. and Sumanta (Monty) Kumar Pal, 
M.D. will review and analyze the impact of current clinical trials on 
patient care, as described by the cover article, The Importance 
of Clinical Trials for Genitourinary Malignancies. Drs. Yu and 
Pal will address numerous and important key clinical questions 
embracing four main genitourinary malignancies: prostate, blad-
der/urothelial, renal and testicular germ cell cancers, explaining  
that if not for the dedication of researchers, investigators, and 
patients(trial subjects) who collectively dedicate their energies to 
clinical trials, we would not have the evidenced base information 
which results in regulatory approval and subsequent US and 
global access for life-prolonging therapies for  the genitourinary 
cancers we diagnose and manage. Given that most trials do 
not achieve the desired clinical and statistically positive results 
aimed at regulatory approval, nonetheless, the knowledge gained 
will still often times advance clinical and scientific progress. As 
clinicians, we must embrace these goals and be continuously 
vigilant in promoting and educating patients regarding their need 
to participate in clinical research, as we are all physician-scientists 
at our core.

Also, within this issue of Everyday Urology are two outstand-
ing articles presented as lectures during this past November 
in Chicago, IL at the Large Urology Group Practice Association 
(LUGPA) 2017 CME Session: Updates for Optimizing GU 
Oncology Cancer Clinics of Excellence Dr. Fred Saad and Dr. 
Charles Ryan discussed prostate cancer treatments and the issues 
involving sequencing of various therapies. Dr. Saad’s presenta-
tion, Chemotherapy in Prostate Cancer: Why, When and How? 
provides perspective on the use of chemotherapy in patients with 
prostate cancer and the role that different therapies play through-
out the progression of advanced prostate cancer. Dr. Saad sites 
data from multiple clinical trials, noting that almost all patients with 
mCRPC benefit from the use of hormonally-based therapy. Dr. 

FROM THE DESK OF THE EDITOR

Neal Shore, MD, FACS is an internationally recognized expert in systemic therapies for patients with advanced urologic cancers and innovative 
therapies to treat patients suffering from prostate enlargement symptoms. Dr. Shore was recently appointed President-Elect of the Large Urology Group 
Practice Association (LUGPA), which seeks to provide urologists with all the tools they need to effectively care for patients. Neal D. Shore, MD, FACS, is 
the Medical Director of the Carolina Urologic Research Center. He practices with Atlantic Urology Clinics in Myrtle Beach, South Carolina. Dr. Shore has 
conducted more than 100 clinical trials, focusing mainly on prostate and bladder disease.

Saad also noted that for patients with metastatic PCa, chemother-
apy plays an essential role upfront in specific patients. Urologists 
and Medical Oncologists dedicated to advanced prostate cancer 
care will enjoy his thorough and thoughtful review of the existing 
published trials and the possibilities for both specialties to 
administer chemotherapy as well via a multidisciplinary model. 
Assuredly, clinicians must recognize resistance patterns early so 
that patients can  access the optimal number of approved lines of 
therapy or well suited clinical trials, thereby promoting precision 
and personalized medicine.

Dr. Charles Ryan carefully reviews the many sequences that 
exist in the treatment of prostate cancer, with his presentation, 
entitled, Sequencing and Combining CRPC Therapies: What 
Does the Future Hold? Dr. Ryan describes the CRPC patient 
population as a broad-spectrum of disease patterns, and thus the 
importance to recognize the principles of personalizing CRPC 
management. He reviews AR targeting in CRPC which provides 
the opportunity for clinical benefit with relatively low morbidity; 
however, resistance patterns will emerge via different routes of 
pathophysiology and thus are drivers of changes in tumor biology, 
requiring a nimbler approach toward therapeutic strategies.  Dr. 
Ryan also discusses the role for tissue biopsies of metastases as 
well as “liquid biopsies” or ctDNA which will assuredly impact 
future clinical evaluation and treatment decision making.

Concluding this month’s issue is extensive coverage from 
Société Internationale d’Urologie (SIU) Congress 2017 held in 
October in Lisbon, Portugal, where a number of compelling 
abstracts were presented from genitourinary experts worldwide 
including Martin Gleave’s Optimal Sequencing and Monitoring of 
Androgen Receptor (AR) Pathway Inhibitors in mCRPC. 

We greatly appreciate your support this year for Everyday 
Urology, and we look forward to bringing you the latest in hot top-
ics, emerging treatments and expert options from our colleagues 
around the world in 2018.

Sincerely,
Neal Shore, MD, FACS
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A s we counsel our patients about the importance of 
clinical research, there are two key messages to send. The first is 
that without clinical trials, we would not have access to the large 
number of life-prolonging therapies that we have for genitouri-
nary cancers and others. That translates into more family trips, 
birthday parties, time spent with grandchildren and graduations 
attended. It translates into more time spent being productive at 
work, and net increase into societal wealth. These have meaning-
ful impact. The second is that enrolling on a clinical trial is largely 
about altruism. The typical patient wants to receive a therapy 
that will help him/her. That is reasonable; however, the greatest 
reason to enroll on a clinical trial is that new knowledge will be 
gained regardless of the outcome. Of course, there is potential for 
a patient to receive clinical benefit, but regardless of the patient 
outcome, the scientific/medical community and future patients 
will benefit by learning not only what works but also what doesn’t 
work. Additionally, a well-designed trial may also elucidate why 
something works or doesn’t work. Hence, as a clinician, we need 
to view a part of our role is to educate patients about the favorable 
societal impact of participation in clinical research.

Unique to clinical research, the underlying goal is to improve 
how we treat or care for a real patient. To accomplish this, one 
must first recognize the clinical dilemmas that currently exist to be 
able to attack the problem. Hence, in this article, we propose to 
narrow down to what we view in our opinion are a couple key clin-
ical questions that currently exist among the 4 main genitourinary 

malignancies, prostate, bladder/urothelial, renal and testicular 
germ cell cancers.

PROSTATE CANCER

There are numerous clinical questions for a disease like pros-
tate cancer. This is largely due to the fortunate fact that the natural 
history of the disease is very long, making it very challenging 
to prove that any intervention is superior over any other or even 
no intervention. This is evident when considering the issues that 

surround early stages of prostate cancer such as prostate-specific 
antigen (PSA) screening, who to perform active surveillance on vs. 
local definitive therapy and the optimal local definitive treatment 
e.g. radical prostatectomy vs. external beam radiation therapy. 
However, it is reasonable to address some of the questions that 
affect people with more advanced stages of disease as outcome 

SUMANTA (MONTY) KUMAR PAL, MD, is an internationally recognized leader in the area of genitourinary cancers, including 
kidney, bladder, and prostatecancer. He is the Co-director of City of Hope’s Kidney Cancer Program and is the head of the 
kidney and bladder cancer disease team at the institution. Dr. Pal holds patents for new drugs currently under development 
in prostate cancer and also maintains one of the largest portfolios of clinical trials for kidney and bladder cancer research on 
the west coast. He developed an integrated program that focuses heavily on collaborations with basic science researchers at 
Beckman Research Institute of City of Hope and urologists in the Department of Surgery.

EVAN YU, MD, is a Professor at the Department of Medical Oncology at the University of Washington School of Medicine.  Dr. 
Yu  treats prostate, bladder and testicular cancer, and is passionate about providing a personalized medical approach to a 
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Research Center.

Clinical research is far from perfect. We unfortunately have more negative 
trials compared with positive trials. However, that should never deter us.

Unique to clinical research, the underlying 
goal is to improve how we treat or care for a 
real patient. To accomplish this, one must first 
recognize the clinical dilemmas that currently 
exist to be able to attack the problem.
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measures can be reached in acceptable time frames.
With the recent discovery that 23% of patients with metastatic 

castration resistant prostate cancer (mCRPC) harbor genetic 
alterations in DNA damage repair (DDR) genes e.g. BRCA2, 
BRCA1, ATM, etc,1 and the finding that 11.8% of patients with 
metastatic prostate cancer has germline alterations in DDR 
genes,2 clinical trials of PARP inhibition have moved from breast 
and ovarian cancer rapidly into prostate cancer. These trials 
generally require enrichment by selecting for patients with DDR 
alterations. Additionally, double-strand break inducing agents, 
such as platinum chemotherapy, can also result in impressive 
responses in these patients. Below are some ongoing trials in 
this area, but there remain many additional questions in this field. 
Some areas for future clinical trial exploration include testing 
PD-1/PD-L1 agents in patients with DDR, determining whether 
patients with DDR need to be treated early in the disease course 
with PARP inhibitors and/or platinum and studying mechanisms of 
resistance to PARP inhibitors and/or platinum. Many of these types 
of trials are listed below:

• A Study of Rucaparib in Patients with Metastatic Castration-
resistant Prostate Cancer and Homologous Recombination 
Gene Deficiency (TRITON2) (NCT02952534)

• A Study of Rucaparib Verses Physician’s Choice of Therapy 
in Patients with Metastatic Castration-resistant Prostate 
Cancer and Homologous Recombination Gene Deficiency 
(TRITON3) (NCT02975934)

• An Efficacy and Safety Study of Niraparib in Men With 
Metastatic Castration-Resistant Prostate Cancer and DNA-
Repair Anomalies (Galahad) (NCT02854436)

• Niraparib + AR targeted therapy phase 2 for mCRPC 
(BEDIVERE trial) (NCT02924766)

• Phase IB Trial of Radium-223 and Niraparib in Patients With 
Castrate Resistant Prostate Cancer (NiraRad) (NCT03076203)

• Study of Olaparib (Lynparza™) Versus Enzalutamide or 
Abiraterone Acetate in Men With Metastatic Castration-
Resistant Prostate Cancer (PROfound Study) (NCT02987543)

• Abiraterone/Prednisone, Olaparib, or Abiraterone/Prednisone 
+ Olaparib in Patients With Metastatic Castration-Resistant 
Prostate Cancer With DNA Repair Defects (NCT03012321)

• Olaparib in Men With High-Risk Biochemically-Recurrent 
Prostate Cancer Following Radical Prostatectomy, With 
Integrated Biomarker Analysis (NCT03047135)

• Study of Pembrolizumab (MK-3475) Combination Therapies 
in Metastatic Castration-Resistant Prostate Cancer (MK-3475-
365/KEYNOTE-365) (NCT02861573)

• Docetaxel and Carboplatin in Treating Patients With 
Metastatic, Castration Resistant Prostate Cancer Containing 
Inactivated Genes in the BRCA 1/2 Pathway (NCT02598895)

• Docetaxel and Carboplatin for Patients With mCRPC and 
DNA-Repair Deficiencies (NCT02985021)

With 6 regulatory approved agents for mCRPC, the press 
release of the positive PROSPER and SPARTAN trials of enzalut-
amide and apalutamide, respectively, for M0 CRPC, and the recent 
trial data supporting the use of docetaxel3,4 and abiraterone5,6 for 
metastatic hormone-sensitive prostate cancer, the next obvious 
disease state to study known efficacious therapies is the bio-
chemically-recurrent (BCR) setting after local definitive therapy. 
There is significant heterogeneity of outcomes for people in this 
disease state, with median survival of approximately a decade.7 
Patients with a long time to BCR with a long PSA doubling time 
may not require aggressive intervention.8,9 However, we recognize 
that those with a short PSA doubling time have poor outcomes.10 

There are many small trials importing agents earlier to achieve 
androgen annihilation with undetectable PSA levels and PSA 
progression-free survival as early endpoints. There is also the 
EMBARK randomized control trial, a registration trial, evaluating 
metastasis-free survival with enzalutamide vs. placebo. This trial 
spans two disease states from BCR to M0 CRPC until patients 
develop mCRPC; it has the potential to redefine the standard of 
care for patients in this disease state.

• Randomized phase 3 of leuprolide vs. leuprolide + enzalut-
amide vs. enzalutamide (EMBARK trial) (NCT02319837)

• A Study of Androgen Annihilation in High-Risk Biochemically 
Relapsed Prostate Cancer (NCT03009981)

RENAL CELL CARCINOMA (RCC) 

From 2004 onwards, targeted therapies directed at abrogat-
ing vascular endothelial growth factor (VEGF) mediated signaling 
have become a mainstay of therapy for metastatic RCC (mRCC). 
These agents include monoclonal antibodies with affinity for 
VEGF (e.g., bevacizumab) and small molecule tyrosine kinase 
inhibitors (TKIs) such as pazopanib, sunitinib and axitinib. Agents 
inhibiting downstream signaling through the mammalian target of 
rapamycin (mTOR), including everolimus and temsirolimus, have 
also demonstrated benefit in selected settings. 11

Over the past 2 years, a massive paradigm shift has occurred 
in the management of mRCC. Checkpoint inhibitors (specifically, 
nivolumab) were approved initially in the context of previously 
treated disease. The pivotal CheckMate 025 study compared 
nivolumab to everolimus in patients with prior VEGF-directed 
therapy and demonstrated benefits in overall survival (OS) 
and response rate (RR) with nivolumab12. Beyond checkpoint 
inhibitors, several novel TKIs have emerged with affinity for 

COVER STORY

There are many small trials importing agents 
earlier to achieve androgen annihilation with 
undetectable PSA levels and PSA progression-
free survival as early endpoints. 
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biologically relevant moieties outside of VEGF. These agents 
similarly had initial assessment in mRCC patients with prior 
exposure to VEGF-inhibitors. Cabozantinib, a VEGF-TKI with 
additional affinity for MET and AXL, demonstrated benefit in OS, 
RR and progression-free survival (PFS) relative to everolimus in 
the phase III METEOR trial.13 In a separate randomized phase II 
trial, the multikinase inhibitor lenvatinib, with affinity for fibroblast 
growth factor receptor (FGFR) as well as VEGF, was combined 
with everolimus. In comparison to everolimus monotherapy, the 
combination demonstrated an improvement in PFS and RR and a 
trend towards improved OS.14

Although hard to envision, these studies evaluating sec-
ond-line therapy have become somewhat obsolete given two 
recently reported first-line trials. The first study, Checkmate214, is 
a randomized, phase III study including treatment-naïve patients 
with mRCC. The study randomized patients to either nivolumab 
with ipilimumab or sunitinib, and demonstrated a significant 
benefit in OS and RR amongst patients with intermediate- and 
poor-risk disease.15 A second, smaller study, CABOSUN, com-
pared cabozantinib to sunitinib and exclusively limited enrollment 
to patients with intermediate- and poor-risk disease. In this 
randomized, phase II study, a significant improvement in RR and 
PFS was observed, with a trend towards benefit in OS.16 While 
these two studies offer reasonable front-line options for advanced 
disease, there are a wealth of front-line clinical trials that have yet 
to report out which may add further to this armamentarium. 

• Lenvatinib/Everolimus or Lenvatinib/Pembrolizumab Versus 
Sunitinib Alone as Treatment of Advanced Renal Cell 
Carcinoma (NCT02811861)

• A Study of Atezolizumab in Combination With Bevacizumab 
Versus Sunitinib in Participants With Untreated Advanced 
Renal Cell Carcinoma [IMmotion151] (NCT02420821)

• A Study of Avelumab With Axitinib Versus Sunitinib 
In Advanced Renal Cell Cancer (JAVELIN Renal 101) 
(NCT02684006)

• Study to Evaluate the Efficacy and Safety of Pembrolizumab 
(MK-3475) in Combination With Axitinib Versus Sunitinib 
Monotherapy in Participants With Renal Cell Carcinoma (MK-
3475-426/KEYNOTE-426) (NCT02853331)

Beyond advance disease, there is renewed interest in the 
setting of localized disease. Two studies evaluating adjuvant 
VEGF-TKIs, PROTECT and ASSURE, have produced resoundingly 
negative results. PROTECT compared pazopanib to placebo, 
while ASSURE compared sunitinib monotherapy and sorafenib 
monotherapy to placebo.17,18 A third trial, S-TRAC, showed a 
modest gain in disease-free survival (DFS) with sunitinib versus 
placebo in the adjuvant setting, but despite an associated FDA 
approval, it is anticipated that utilization of this regimen will be low 
on account of toxicities associated with the agent. Furthermore, 
the study has shown no evidence of OS benefit to date.19 Four 
trials evaluating adjuvant checkpoint inhibition will hopefully skew 

the risk/benefit ratio in a more positive direction. These studies 
are as follows: 

• A Study of Atezolizumab as Adjuvant Therapy in Participants 
With Renal Cell Carcinoma (RCC) at High Risk of Developing 
Metastasis Following Nephrectomy (IMmotion010) 
(NCT03024996)

• Safety and Efficacy Study of Pembrolizumab (MK-3475) 
as Monotherapy in the Adjuvant Treatment of Renal Cell 
Carcinoma Post Nephrectomy (MK-3475-564/KEYNOTE-564) 
(NCT03142334)

• A Study Comparing the Combination of Nivolumab and 
Ipilimumab Versus Placebo in Participants With Localized 
Renal Cell Carcinoma (CheckMate 914) (NCT03138512)

• Nivolumab in Treating Patients With Localized Kidney Cancer 
Undergoing Nephrectomy (PROSPER) NCT03055013

BLADDER CANCER

In advanced bladder cancer, cisplatin-based chemotherapy 
has long been cornerstone of treatment. Within the past several 
years, just as in mRCC, checkpoint inhibition has become 
incorporated into the treatment paradigm. For patients with prior 
platinum-based chemotherapy (either for metastatic disease or in 
the perioperative setting), two phase III trials have shown clinical 
benefit relative to standard chemotherapy. In KEYNOTE-045, 

patients were randomized to receive either pembrolizumab or 
cytotoxic chemotherapy until the time of progression or intolera-
ble toxicity. Possible chemotherapy regimens included paclitaxel, 
docetaxel and vinflunine. Pembrolizumab led to an improvement 
in both RR and OS.20 A second trial, Imvigor-211, had an almost 
equivalent study design, examining atezolizumab as opposed 
to pembrolizumab. Although the study failed to meet its primary 
endpoint (an improvement in OS in a PD-L1-enriched population), 
there was a strong trend towards OS in the overall study popula-
tion. Furthermore, atezolizumab appeared to clearly show benefit 
in OS as compared to regimens such as docetaxel and paclitaxel, 
most salient to U.S.-based practices.21 

Three other single arm phase II studies have explored 
the benefit of checkpoint inhibition in patients with prior plat-
inum-based therapies. These studies, assessing nivolumab22, 
durvalumab23 and avelumab24, have each shown largely similar 
RR and PFS data. 

In advanced bladder cancer, cisplatin-based 
chemotherapy has long been cornerstone of 
treatment. Within the past several years, just as 
in mRCC, checkpoint inhibition has become 
incorporated into the treatment paradigm. 
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A clinical conundrum has been the management of patients 
with cisplatin-ineligible disease. A variety of carboplatin-based 
regimens have been attempted in this setting, and guidelines still 
incorporate carboplatin-gemcitabine as a reasonable choice in 
this setting, despite relatively poor PFS and OS associated with 
this doublet regimen. Two phase II studies have led to approvals 
for pembrolizumab and atezolizumab in this setting. Both stud-
ies show RRs above 20% and OS exceeding 1 year, therefore 
constituting a major development in this poor-prognosis subset of 
patients. 25,26 

 Moving forward in the front-line setting, several trials will 
take the bold step of combining chemotherapy with checkpoint 
inhibition or the even bolder step of juxtaposing immunotherapy 
alone against chemotherapy: 

• Study of Atezolizumab as Monotherapy and in Combination 
With Platinum-Based Chemotherapy in Participants With 
Untreated Locally Advanced or Metastatic Urothelial 
Carcinoma (IMvigor130) NCT02807636

• Study of Nivolumab in Combination With Ipilimumab or 
Standard of Care Chemotherapy Compared to the Standard 
of Care Chemotherapy Alone in Treatment of Patients With 
Untreated Inoperable or Metastatic Urothelial Cancer 
(CheckMate901) NCT03036098

• Study of MEDI4736 (Durvalumab) With or Without 
Tremelimumab Versus Standard of Care Chemotherapy in 
Urothelial Cancer NCT02516241

• Study of Pembrolizumab With or Without Platinum-based 
Combination Chemotherapy Versus Chemotherapy Alone 
in Urothelial Carcinoma (MK-3475-361/KEYNOTE-361) 
NCT02853305:

There are also efforts to move systemic therapy to the setting 
of muscle-invasive and non-muscle invasive setting. Studies of 
adjuvant nivolumab and atezolizumab are well underway, and a 
cooperative-group sponsored study assessing adjuvant pembroli-
zumab has just launched: 

• A Study of Atezolizumab Versus Observation as Adjuvant 
Therapy in Participants With High-Risk Muscle-Invasive 
Urothelial Carcinoma (UC) After Surgical Resection 
(IMvigor010) NCT02450331

• Pembrolizumab in Treating Patients With Locally Advanced 
Bladder Cancer NCT03244384

• An Investigational Immuno-therapy Study of Nivolumab, 
Compared to Placebo, in Patients With Bladder or Upper 
Urinary Tract Cancer, Following Surgery to Remove the 
Cancer (CheckMate 274) NCT02632409

TESTICULAR CANCER

Testicular germ cell cancer is fortunately a disease where 
we have outstanding long-term outcomes. Hence, there is little 

ongoing clinical research. However, there are a couple of disease 
states where outcomes could be significantly improved with 
advancements in the field, and more clinical trials in these settings 
are needed. 

For patients with refractory or relapsed germ cell tumor after 
initial cisplatin-based combination chemotherapy, it is yet uncer-
tain how to achieve optimal outcomes. The debate centers around 
whether a patient should receive a salvage combination cisplatin 

chemotherapy regimen or whether high dose chemotherapy with 
autologous stem cell rescue27 should be introduced. Traditionally, 
transplant has been utilized in the 3rd line and attempts at intro-
duction in the 1st line have not shown improved outcomes.28 The 
Alliance Cooperative Group in the United States is performing a 
large randomized trial in this setting testing standard dose TI-CE 
salvage chemotherapy vs. TI with high dose chemotherapy with 
stem cell transplant for patients in the 2nd line. 

• Standard dose salvage chemotherapy vs. high dose chemo-
therapy with stem cell transplant (NCT02375204) 

The other major clinical dilemma is how best to improve 
outcomes for patients who have relapsed after stem cell trans-
plant, where there are no remaining curative treatment options. 
This is a disease state where many more clinical trials need to be 
developed. There are currently a couple ongoing trials explor-
ing Brentuximab vedotin as embryonal carcinoma expresses 
CD30. There have also been isolated case reports of the activity 
of checkpoint inhibitors for patients with resistant germ cell 
tumors,29,30 and as a result, there is an ongoing prospective trial 
testing combination checkpoint inhibitors. Some trials available 
for advanced, refractory/relapsed germ cell tumors are listed 
below:

• Brentuximab Vedotin in Relapsed/Refractory Germ Cell 
Tumors (NCT02689219) 

• Study of Brentuximab Vedotin And Bevacizumab In Refractory 
CD-30 Positive Germ Cell Tumors (NCT02988843)

• Evaluating Immune Therapy, Duravalumab (MEDI4736) With 
Tremelimumab for Relapsed/Refractory Germ Cell Tumors 
(NCT03158064)

CONCLUSIONS/FUTURE DIRECTIONS

For each genitourinary cancer subtype (prostate, bladder, 
kidney and testicular), management strategies for both localized 
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For patients with refractory or relapsed 
germ cell tumor after initial cisplatin-based 
combination chemotherapy, it is yet uncertain 
how to achieve optimal outcomes. 
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and advanced disease vary widely. However, as we review current 
clinical trial strategies, several themes emerge. First, there is an 
effort to interrogate the role of immunotherapy across each of 
these malignancies. At first glance, this may be somewhat surpris-
ing. Checkpoint inhibition has typically exerted the most potent 
effect in tumor types bearing a high mutational burden. With the 
exception of bladder cancer, genitourinary tumors tend to either 
demonstrate low or moderate mutational burden. In diseases 
such as prostate cancer or testicular cancer, it may be the rare 
patient with microsatellite instability that demonstrates a response 
to therapy, or a combination of therapies (e.g., PARP inhibition 
with checkpoint inhibition in prostate cancer) may be necessary 
to drive response. In diseases such as renal cell carcinoma, 
factors outside of mutational burden (for instance, the frequency 
of frameshift mutations) have been recently suggested to predict 
response to therapy. 

Another pervasive theme across these studies is that many 
seek to add novel therapies to existing treatment modalities. In 
testicular cancer and bladder cancer, for instance, studies of 
checkpoint inhibition utilize a chemotherapy backbone. In pros-
tate cancer, several combinations of already approved therapies 
(e.g., radium-223, enzalutamide or docetaxel) serve as the back-
bone of trials of PARP inhibitors. This is a pragmatic approach that 
may ultimately help resolve dilemmas in treatment sequencing. 

Finally, it should be encouraging to see a trend towards 
exploring novel systemic therapies in earlier settings. In bladder 
and kidney cancer, studies of checkpoint inhibitors are now 
steadily accruing in patients with resected localized disease. 

In prostate cancer, treatment strategies previously reserved for 
advanced disease are now moving into patients with high-risk 
localized disease and biochemical recurrence. As a field, we 
should continue to strive for better outcomes through clinical 
research by importing highly efficacious therapies earlier in the 
treatment paradigm. 
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Finally, it should be encouraging to see a trend 
towards exploring novel systemic therapies in 
earlier settings. 

VOLUME 2, ISSUE 4 19



CHEMOTHERAPY IN PROSTATE CANCER
When, Why and How

By Fred Saad, MD, FRCS
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line of treatment, avoiding delays because of poor or unreliable 
referral systems. When urologists or centers are uncomfortable 
administering chemotherapy, I advise establishing an excellent 
relationship with medical oncologists, including a smooth referral 
process. This is the best approach aside from a group that is 
equipped to handle chemotherapy internally. 

OVERVIEW OF REGIMENS AND DOSING

The CHAARTED and STAMPEDE trials guide us in dosing 
chemotherapy for mPC. Patients should receive docetaxel (75 mg/
m2) every 3 weeks + prednisone (5 mg) twice daily after pre-
medication with oral dexamethasone (8 mg at 12 hours, 3 hours, 
and 1 hour before docetaxel infusion.3,4 Although the CHAARTED 
trial did not include daily prednisone,3 adding this corticosteroid 
appears to lessen the adverse effects of docetaxel.6 For patients 
with mCRPC, I typically administer 6-10 treatment cycles. If 
patients respond well, I stop at 10 cycles instead of continuing 
treatment until failure. Patients with mHSPC receive 6 cycles of the 
same regimen except that prednisone is optional.

Granulocyte colony-stimulating factor (G-CSF) is associated 
with bone pain,7 and I do not use it in a first-line setting except 
when patients have a history of having developed neutropenic 
fever during their first or second cycle of chemotherapy.5 
Compared with the castration-resistant state, HSPC is associated 
with significant increases in docetaxel absorption10 and risk of 
neutropenic fever.5,8,9 Thus, it’s important never to start docetaxel 
before patients are adequately castrated. I recommend at least 
1 month and preferably 2-3 months of hormonal therapy before 
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I n the past 7 years, this list has grown to include drugs 
such as abiraterone, enzalutamide, and cabazitaxel, while 
docetaxel has expanded into the metastatic hormone-sensitive 
prostate cancer (mHSPC) setting. In my clinic, we now routinely 
see patients with advanced mCRPC survive 5 years and longer, 
and we can expect outcomes to continue to improve with the 
advent of novel, targeted, and multi-modal therapies.1

The results of seminal trials such as CHAARTED and 
STAMPEDE have made chemotherapy a standard option for the 
early treatment of metastatic prostate cancer (mPC).3,4,5 Urologists 
have decades of experience developing and refining medications 
and can translate these skills to the chemotherapy setting if they 
have sufficient case volume, infrastructure, and time. Case volume 
confers experience; infrastructure enables clinics to implement 
the same safety nets that medical oncologists use to quickly 
identify and treat chemotherapy-emergent adverse effects; time 
ensures appropriate case management and availability to answer 
questions.2 

Advanced prostate cancer clinics are ideally suited to 
establish infusion clinics that offer chemotherapy when appropri-
ate. Outside this setting, a collaborative effort is usually best. A 
critical priority is to efficiently transition mPC patients to their next 

Until 2010, our treatment armamentarium for prostate cancer (PC) was fairly limited. 
Patients received local therapy for non-metastatic disease, androgen deprivation therapy 
(ADT) for hormone-naïve metastatic disease, denosumab and zoledronic acid for metastatic 
castration-resistant prostate cancer (mCRPC), and bisphosphonates or docetaxel for 
symptomatic mCRPC. 

Advanced prostate cancer clinics are ideally 
suited to establish infusion clinics that offer 
chemotherapy when appropriate.
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starting docetaxel. Peripheral neuropathy is another risk of 
chemotherapy, and it is potentially irreversible.11 If patients report 
warning signs and symptoms, it is recommended to reduce the 
dose of docetaxel to 60 mg/m2.12 If symptoms persist, further 
reduce the dose to 45 mg or stop treatment.

Twenty-four to 72 hours before each infusion, obtain a 
complete blood count to confirm that neutrophils are at least 1500 
cells/µL, hemoglobin is at least 100 g/L, and platelets exceed 100 
x 109/L. Also obtain liver function tests. Typically, docetaxel can be 
continued as long as results do not exceed three times the upper 
limit of normal.

The novel taxane cabazitaxel is an alternative for treating 
docetaxel-resistant mCRPC.13 In a recent noninferiority study, 
a fixed dose of 20 mg cabazitaxel was equivalent to 25 mg/
m2 in terms of overall survival (OS).14 Patients should receive 
prednisone (5 mg twice daily) during cabazitaxel treatment. I do 
not exceed 10 cycles, and I consider adding G-CSF if patients 
are older than 75 years or have a history of docetaxel-induced 
neutropenic fever.

Next, let’s consider chemotherapy in specific PC settings.

MCRPC 

As the Prostate Cancer Clinical Trials Working Group 3 has 
noted, localized PC progresses to biomedical recurrence or to 
mHSPC, both of which ultimately become resistant to hormone 
therapy and are potential candidates for successive treatments.16 
Thus, our concept of advanced prostate cancer has evolved 
beyond pre- and post-docetaxel to encompass multiple lines of 
therapy (Figure 1).16 

In 2004, the pivotal, randomized phase III TAX 327 trial con-
firmed that docetaxel was superior to mitoxantrone for patients 
with mCRPC.17 In an updated survival analysis, patients who 
received docetaxel (75 mg/m2 every 3 weeks) + prednisone (5 
mg twice daily) had about a 25% lower risk of death and about a 
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3-month longer median OS compared with patients who received 
prednisone + mitoxantrone (12 mg/m2 every 3 weeks).18

In 2010, cabazitaxel became the first agent to demonstrate 
a survival advantage among patients whose PC had progressed 
after docetaxel therapy.13 In the large, randomized multicenter 
TROPIC trial, patients with mCRPC who received cabazitaxel (25 
mg/m2 every 3 weeks) had a median OS of 15.1 months com-
pared with 12.7 months among patients who received mitox-
antrone, a 2.4-month difference. This translated to about a 30% 
reduction in risk of death (hazard ratio [HR], 0.70; 95% confidence 
interval [CI], 0.59 to 0.83; P < .0001).13 

Events that occurred at the beginning of the TROPIC study 
are worth noting: Clinics in countries that were not equipped to 
manage heavily pre-treated PC patients struggled to manage 
severe treatment-emergent adverse effects, such as neutropenic 
fever with concurrent diarrhea.13 Within the North American 
population, cabazitaxel conferred a more than 40% reduction in 
the risk of death, but in countries outside the United States and 
Europe, a number of deaths occurred before centers became 
informed about how to manage these patients.13 These events 
underscore the critical need to ensure adequate case volume, 
infrastructure, and time before venturing into chemotherapy.

EARLY PC

The clear survival advantage of chemotherapy in late-stage 
mCRPC inspired investigators to explore its use in newly diag-
nosed mPC and as a second-line treatment for mHSPC. In the 

Figure 1: Prostate Cancer Clinical States Model as Updated by the Prostate Cancer Clinical Trials Working Group 3 (PCWG3) Guidelines.  
CRPC = castration-resistant prostate cancer; mCRPC = metastatic castration-resistant prostate cancer; PSA = prostate-specific antigen.

These events underscore the critical need to 
ensure adequate case volume, infrastructure, 
and time before venturing into chemotherapy.
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CI, 0.34 to 1.17).3  Many of us wondered, however, whether it was 
just a question of time for upfront docetaxel to create a survival 
advantage.

Our hypothesis was overturned at the 2016 meeting of 
the European Society for Medical Oncology (ESMO), when 
investigators presented 2 additional years of follow-up data from 
CHAARTED.19 Patients with low-volume disease had a statistically 
insignificant HR for death of 1.04 (95% CI, 0.70 to 1.55; P = .86); 
median OS was 63.5 months with ADT+docetaxel and was not 
reached with ADT only. Clearly, upfront docetaxel provided no 
inkling of an advantage for the average patient with low-volume 
HSPC. These patients probably lack sufficient numbers of hor-
mone-insensitive clones for docetaxel to improve survival beyond 
what ADT alone confers.

Although chemotherapy can initially erode quality of life 
(QOL), CHAARTED participants who received upfront docetaxel 
ultimately reported improved QOL.19 Specifically, docetaxel + 
ADT led to a significant reduction in measurable QOL compared 
with ADT-only (P = .02) after 3 months of treatment, but this 
trend reversed at 6 months and persisted through 12 months of 
treatment  (P < .01).19 Clearly, it is difficult to justify not at least 
discussing upfront chemotherapy for our patients who walk in the 
door with mPC.

Investigators achieved a holy grail in oncology with the 
simultaneous report of STAMPEDE trial results.4 Conducted in 
the United Kingdom, this trial also showed that adding docetaxel 
to ADT significantly improved OS compared with ADT alone in 
patients with HSPC.4 Most patients had high-volume disease, and 
results were almost identical to those of CHAARTED, including 
about a 15-month improvement in median OS (60 vs. 45 months, 
respectively). 

Thus, whereas trials of mCRPC consistently reported that 
docetaxel improved median OS by about 3 to 4.5 months, 
CHAARTED and STAMPEDE read out a 13.9-month 3 to 15-month4 
improvement in patients with earlier-stage, HSPC. These results 
suggest that other drugs with activity against mCRPC are likely to 
be used earlier in the disease course, which heightens the need 
for urologists to help manage advanced PC patients. Although 
ESMO guidelines recommend that every patient with mPC 
receive upfront chemotherapy,20 I disagree. In my opinion, most 
patients with low-volume mPC do not require chemotherapy.

NON-METASTATIC HSPC

 Researchers also have studied chemotherapy in non-meta-
static PC. In the Radiation Therapy Oncology Group (RTOG) 0521 
trial, patients with high-risk (Gleason score > 7), localized, poten-
tially curable prostate cancer were randomly assigned to receive 
ADT for 24 months + external beam radiotherapy for 8 weeks, 
with or without six 21-day cycles of docetaxel + prednisone 
beginning 28 days after radiotherapy. 21 At 6 years of follow-up, the 
rate of disease-free survival (DFS) was 65% in the docetaxel arm 

latter case, experts posited that hormone-naïve tumors might 
already have hormone-insensitive clones, which ADT alone would 
not eliminate.

This hypothesis was the basis of the E3805 (CHAARTED) 
trial, in which patients with newly diagnosed (M1) PC received 
ADT alone or with 6 cycles of docetaxel (75 mg/m2 every 3 
weeks) + 8 mg oral dexamethasone 12 hours, 3 hours, and 1 hour 
before infusion.3 Daily prednisone was not required.3 As has been 
widely reported, median OS was more than 1 year longer in the 
docetaxel+ADT arm compared with ADT alone (57.6 vs. 44.0 
months) (HR for death, 0.61; 95% CI, 0.47 to 0.80; P = .0003).3 This 
OS difference was substantially better than the approximately 
3-month improvement in OS when patients with mCRPC received 
exactly the same drug and dose.18

Among CHAARTED participants with high-volume mPC (vis-
ceral metastases or > 4 bone lesions, including > 1 located out-

side the vertebral bodies and pelvis), docetaxel + ADT led to an 
unprecedented 17-month improvement in median OS compared 
with ADT alone (median OS, 49.2 vs. 32.2 months, respectively) 
(HR, 0.6; 95% CI, 0.45 to 0.81; P = .0006).3 Not only was a result of 
this magnitude previously unknown for any metastatic solid tumor, 
but patients who were at least 70 years old also benefitted at least 
as much and possibly more than younger patients.3

In CHAARTED, the upfront addition of docetaxel to ADT 
also significantly improved every other secondary endpoint of 
relevance to patients. For example, combination therapy doubled 
the proportion of patients with undetectable PSA, a powerful 
predictor of long-term survival.3 Furthermore, undetectable PSA 
was maintained at 12 months twice as often in the docetaxel + 
ADT group compared with the ADT-only group. Docetaxel also 
significantly prolonged median time to CRPC (20.7 vs. 14.7 
months; P < .0001) (HR for death, 0.56; 95% CI, 0.44 to 0.70) and 
median time to symptomatic or radiologic progression (32.7 vs. 
19.8 months; P < .0001) (HR, 0.49; 95% CI, 0.37 to 0.65).3 

Perhaps most crucially, these differences occurred even 
though 74% of ADT-only patients received docetaxel after 
progression and 97% received it after clinical progression.3  
Obviously, waiting for mPC to become castration-resistant before 
administering docetaxel makes it almost impossible to catch up to 
the benefits of early, upfront treatment. Among men with high-vol-
ume mHSPC, upfront docetaxel maximizes the opportunity to kill 
the crucial minority of clones that are already ADT-insensitive.

What about low-volume PC? CHAARTED investigators 
initially reported that median OS was not reached by this sub-
group of patients in either treatment arm (HR for death, 0.63; 95% 

In CHAARTED, the upfront addition of docetaxel 
to ADT also significantly improved every other 
secondary endpoint of relevance to patients.
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and 55% in the non-docetaxel arm, for a hazard ratio for death 
of 0.76.21 Docetaxel also appeared to improve metastasis-free 
survival (P = .05) and 4-year OS (93% vs. 89%; P = .04) (HR, 0.70; 
95% CI, 0.51 to 0.98).21

In another recent study, experts reviewed randomized 
clinical trials of docetaxel + standard of care in men with HSPC.22 
In a meta-analysis of 2,348 patients with M0 disease, docetaxel 
was associated with an 8% reduction in treatment failure at 4 
years (from 70% to 62%). However, the HR for death did not favor 
docetaxel (0.70; 95% CI, 0.61 to 0.81; P < .0001).22 Such findings 
highlight the need to use techniques like genomics to better 
identify which patients with M0 PC are most likely to benefit from 
chemotherapy.

These results are a step in the right direction, but for now, 
this regimen is not ready for prime time. In our multidisciplinary 
tumor board, we discuss chemotherapy for relatively young 
patients with aggressive, locally advanced PC, especially if there 
are signs of pelvic lymph node involvement.

CHEMOTHERAPY IN THE ABIRATERONE/ 
ENZALUTAMIDE ERA

The emergence of effective non-chemotherapy therapies 
for mPC, such as abiraterone acetate and enzalutamide, raises 
the question of how best to sequence therapies. Do we start with 
chemotherapy, or with non-chemotherapy?

The phase III FIRSTANA study helped inform this question 
by testing docetaxel’s effects in a truly first-line setting: Less than 
2% of patients had received abiraterone or enzalutamide prior 
to study enrollment.23 In the study, which included 159 centers 
worldwide, 1,168 patients with chemotherapy-naïve mCRPC were 
randomly assigned to one of three regimens: cabazitaxel 20 mg/
m2, cabazitaxel 25 mg/m2, or docetaxel 75 mg/m2 every 3 weeks 
+ daily prednisone (10 mg).23  

Median OS was very similar among groups: 24.3 months 
(95% CI, 22.2 to 27.6) for docetaxel, 24.5 months (95% CI, 21.7 
to 27.2) for cabazitaxel 20 mg, and 25.2 months (95% CI, 22.9 
to 27.0) for cabazitaxel 25 mg/m2. Thus, in 2017, we continue to 
project a survival time of only about 24 months when first treating 
mCRPC with docetaxel.

In contrast, in the randomized, phase III COU-302 trial 
of patients with chemotherapy-naïve mCRPC, starting with 

abiraterone + prednisone and then proceeding to chemother-
apy after progression led to a median OS of about 34.5-month, 
compared with 30.3 months in the placebo+prednisone arm (HR, 
0.81; 95% CI, 0.70 to 0.93; P = .003.24

What about progression-free survival (PFS)? In the FIRSTANA 
trial, median PFS was 5.3 months (95% CI, 4.9 to 5.8) with 
docetaxel, which was similar to results in the cabazitaxel 20 
mg/m2 (4.4 months; 3.9 to 5.1) and cabazitaxel 25 mg/m2 (5.1 
months; 4.6 to 5.7) arms.23 In the COU-302 trial, median time to 
radiographic progression was 16.5 months among patients who 
received abiraterone+prednisone.24 In a separate trial of patients 
with chemotherapy-naïve mCRPC who received enzalutamide,25 
and median time to progression was 18 months. 

In FIRSTANA, PSA response rates were 68% in the docetaxel 
group, 69% in the cabazitaxel 25 mg/m2 (P = .99), and 61% in the 
cabazitaxel 20 mg/m2 group (P = .052 vs. docetaxel)23— the best 
results we had ever seen in a first-line setting. The rate of tumor 
response based on RECIST criteria was 31% with docetaxel, 32% 
with cabazitaxel 20 mg/m2, and 42% with cabazitaxel 25 mg/m2.23 
In contrast, rates of PSA response were 78% with abiraterone and 
69% with enzalutamide.24,25

Thus, abiraterone and enzalutamide appear to be at least as 
effective as docetaxel in treating mCRPC. We must also consider 
safety. Chemotherapy toxicities can be serious, but are relatively 
simple to manage given appropriate experience, infrastructure, 
and vigilance. In FIRSTANA, chemotherapy not infrequently led 
to grade 3-4 treatment-emergent adverse events, such as febrile 
neutropenia and diarrhea, toxicity stopped about a third of 
patients from completing treatment.23 In addition, 25% of patients 
developed docetaxel-emergent grade 1-2 peripheral neuropathy, 
which will progress without dose reduction or cessation. Rates of 
death linked to adverse events were 2% in the docetaxel group, 
0.8% in the cabazitaxel 20 mg/m2 group, and 2.8% in the 25 mg/
m2 group,23 underscoring the importance of selecting patients 
who are well enough to receive chemotherapy.

So, in the abiraterone and enzalutamide era, is there still a 
role for upfront chemotherapy in the mCRPC setting? I would 
definitely say yes. Robust data support upfront chemotherapy in 
patients with mCRPC who have a clear disconnect between PSA 
and burden of disease. Tumors in patients who have a low PSA but 
a high burden of mPC clearly lack an androgen receptor therefore 
pose a much higher risk of treatment failure on hormonal therapy. 
Additional considerations for upfront chemotherapy include high 
burden of visceral metastases, rapidly progressive moderate to 
severe symptoms, minimal response to primary AD, or androgen 
receptor splice variant-7 (AR-V7) in circulating tumor cells, which 
predicts worse outcomes in mCRPC.26 Together, these groups 
comprise about 10% to 20% of patients who walk through our 
doors.

Finally, we should keep in mind that chemotherapy can 
remain effective after mCRPC patients receive hormonal ther-
apy. In a post-hoc analysis of COU-302, 265 patients received 

EXPERT PERSPECTIVE

In our multidisciplinary tumor board, we discuss 
chemotherapy for relatively young patients with 
aggressive, locally advanced PC, especially 
if there are signs of pelvic lymph node 
involvement.
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chemotherapy a median of 3 months (interquartile range, 1 to 5 
months) after abiraterone.27 In all, 47% of these patients experi-
enced at least a 50% decline in PSA, with a median time to PSA 
progression of 7.6 months.27 In other studies, between 30% and 
43% of patients who received cabazitaxel after abiraterone or 
enzalutamide had at least a 50% decline in PSA.28,29,30 

CONCLUSIONS

Before venturing into the realm of chemotherapy, urologists 
should be accustomed to treating patients with prednisone and 
their clinics should already have infusion capabilities. A clinic 
that focuses on incontinence, vasectomies, and uroliths is not 
an appropriate setting for chemotherapy. It’s important that all 
clinic members establish a group mindset and commitment. 
When financially feasible, it also makes biological sense to stack 
therapies, such as by adding radium-23 therapy to hormonal 
or chemotherapy. For high-volume visceral metastatic disease, 
biopsies can help clarify whether tumor tissue is poorly differenti-
ated and whether non-androgen-responsive disease that requires 
upfront chemotherapy.

Hormonally based therapy should be used early in the 
mCRPC setting and should be first-line therapy for almost all 
patients. However, chemotherapy remains appropriate for some 
patients with mPC, and upfront chemotherapy should be consid-
ered for some patients with mCRPC and almost all patients with 
mHSPC. The role of chemotherapy in low-volume and non-meta-
static prostate cancer remains questionable. Molecular classifica-
tion should help guide future treatments. In the meantime, early 
recognition of resistance remains a critical priority in the clinic, 
enabling patients to access multiple lines of therapy and achieve 
better outcomes. 
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SEQUENCING AND COMBINING CRPC THERAPIES
What Does the Future Hold?
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However, all docetaxel recipients in CHAARTED eventually 
went on to develop CRPC requiring second-line therapy, and we 
know very little about the efficacy of non-chemotherapy options 
such as abiraterone and enzalutamide in the post-docetaxel 
setting. This is important because CRPC is a broad-spectrum 
disease in which morbidity and mortality correlate with multi-
ple measurable factors such as hemoglobin, albumin, alkaline 
phosphatase (ALP), lactate dehydrogenase (LDH), and Eastern 
Cooperative Oncology Group (ECOG) performance status.3 
Asymptomatic patients with CRPC who have low-volume disease 
and who lack these predictors of morbidity can live for years, 
while patients with high-risk, high-volume, highly symptomatic 
CRPC may die within months of diagnosis.3,4,5

Castration-resistant prostate cancer spans a broad prognostic 
spectrum even when it is chemoptherapy-naïve.6,7 In a recent 
analysis of the abiraterone arm of the randomized, double-blind, 
phase III COU-302 Study of men with chemotherapy-naïve 
mCRPC,8 patients who at baseline had no pain, normal ALP 
and LDH levels, and fewer than 10 bone metastases survived a 
median of 42.6 months7 – a fairly good prognosis compared to a 
decade ago, when we had only docetaxel to treat chemothera-
py-naïve CRPC. However, patients who had more risk factors for 
progression had significantly shorter median OS time —in some 
cases, even shorter than the 17-month OS we typically obtain with 
docetaxel monotherapy.7,9,10

When selecting therapy for early CRPC, it’s also important to 
keep in mind that the National Comprehensive Cancer Network 
(NCCN) considers the onset of visceral disease to be a major fork 
in the road.[NCCN] Patients with liver metastases hade especially 

Since 2010, many new agents have joined our arma-
mentarium for treating metastatic CRPC, raising the question 
of how best to sequence them. For men with newly diagnosed, 
presumably hormone-sensitive mPC, we usually start treatment 
with either abiraterone acetate or docetaxel. Therefore, although 
we have five or six approved treatments for mCRPC, not every 
patient should receive all of them. More lines of therapy may lead 
to better outcomes, but only if they are the right lines of therapy. 
Recommending a second line of therapy that will be ineffective 
based on resistance to first-line treatment makes no sense and will 
not help our patients. Instead, we need to consider predictors of 
response and resistance at each stage of treatment.

CONSIDERATIONS FOR EARLY THERAPY

When considering androgen receptor (AR)-directed strate-
gies for hormone-sensitive prostate cancer (HSPC), we might ask 
what “early treatment” means. Most patients with high-volume 
HSPC are offered docetaxel, making them “post-chemotherapy” 
when they receive AR-targeted treatments. But is low-volume 
disease is less aggressive than high-volume disease, and if so, is it 
more sensitive to AR-targeted therapy? In the randomized, phase 
III CHAARTED trial, upfront docetaxel combined with andro-
gen-deprivation therapy (ADT) conferred a statistically significant 
survival advantage compared with ADT alone in patients with 
high-volume PC (median overall survival [OS], 49.2 months vs. 
32.2 months, respectively) (hazard ratio [HR], 0.60; 95% confi-
dence interval [CI], 0.45 to 0.81; P < .001).2 

The European Association of Urology defines castration-resistant prostate cancer (CRPC) as 
serum testosterone < 50 ng/dL or < 1.7 nmol/L plus either biochemical progression (three 
consecutive rises in prostate-specific antigen [PSA] one week apart, resulting in two 50% 
increases over the nadir, and PSA > 2 ng/mL) or radiologic progression (at least two new 
bone scan lesions or a soft tissue lesion using Response Evaluation Criteria in Solid Tumors 
[RECIST]).1 Symptomatic progression alone is not enough to diagnose CRPC; instead, it 
should trigger further investigation. 

CHARLES J. RYAN, MD is a prominent researcher and leading clinician in the treatment of prostate and other urologic cancers. 
Dr. Ryan was one of the leading researchers for the COU-AA-302 clinical trial, which led to the FDA approval of abiraterone 
acetate plus prednisone as the first oral therapy for treatment of chemotherapy-naive metastatic castration-resistant 
prostate cancer (mCRPC). Dr. Ryan is Professor of Clinical Medicine and Urology and Thomas Perkins Distinguished Professor 
in Cancer Research, Program Leader, Genitourinary Medical Oncology at the University of California-San Francisco Helen 
Diller Family Comprehensive Cancer Center in San Francisco, California. In the following article, he reflects on treatment 
considerations in using the newest treatments for mCRPC, including patient characteristics and mechanisms of resistance.
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poor outcomes. It remains unclear whether this is because of 
biological differences in the tumor or because of morbidity to the 
liver itself. In a recent study of more than 8,000 men with mCRPC 
who were enrolled in phase III trials, patients with lymph-node-
only disease had the best OS (median, 31.6 months; 95% CI, 27.9 
to 36.6 months), patients with lung and bone metastases had 
shorter and similar median OS (19.4 months [95% CI, 17.8 to 20.7 
months] vs. 21.3 months [20.8 to 21.9], respectively), and patients 
with liver metastases the worst OS (median, 13.5 months; 95% CI, 
12.7 to 14.4 months).12

Studies of bone marrow, transuretheral resection of the pros-
tate (TURP), and autopsy specimens indicate that CRPC is hyper-
sensitive rather than resistant to ADT.13,14,15,16 Treatment-mediated 
selection pressure during ADT causes the androgen receptor to 
amplify, and to avoid adding fuel to the fire, we continue ADT in 
the CRPC setting. Treatment-mediated selection pressure also 
continues throughout the life of a tumor, further intensifying the 
need to correctly sequence therapies.

Both abiraterone and enzalutamide are highly active agents 
that have tremendous effects on progression-free survival (PFS), 
with a median of 17 months in recent trials comparing mono-
therapy with prednisone or placebo.8,17 However, it’s crucial to 
remember these drugs only benefit patients who respond. A 
patient with CRPC who responds well to either therapy may sur-
vive without disease progression for 3 to 4 years, while someone 
who does not respond well is not benefiting and needs a change 
treatment. When I start a patient with early CRPC on abiraterone 
or enzalutamide, I see him again in 12 weeks. If his PSA level has 
not decreased, I stop the drug. This patient will not benefit from 
more time on abiraterone or enzalutamide; he probably has a 
subset of CRPC that requires greater biological attention. In my 
experience, about 15% of patients who receive abiraterone or 
enzalutamide do not respond to treatment — their rising PSA 
continues unchecked. I stop treating these patients. About another 
10% of patients have a modest (less than 50%) decline in PSA. I 
keep this latter group on treatment.

SEQUENCING: WHAT WE KNOW

Let’s consider more data on sequencing therapies in CRPC. 
In a recent non-randomized retrospective study, researchers com-
pared PFS, OS, and PSA responses from consecutive patients with 
chemotherapy-naïve mCRPC who received either abiraterone 
followed by enzalutamide (n=65) or enzalutamide followed by 
abiraterone (n=16).18 The two groups were similar at baseline. 

Initially, investigators observed a slight improvement in the 
patients who started with abiraterone and transitioned to enzalut-
amide. Median PFS was 19.5 months (15.5 to 22.3 months), vs. 
13.0 months (95% CI, 10.3 to 21.2 months) among patients who 
received enzalutamide followed by abiraterone.18 An expanded 
retrospective study made it clear that some patients responded 
to abiraterone but not enzalutamide, while others responded to 
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enzalutamide but not abiraterone.19 Nonetheless, the general 
trend persisted: Patients who started with abiraterone and then 
transitioned to enzalutamide had somewhat better PFS (median, 
455 days [95% CI, 385 to 495 days]) than patients who started 
with enzalutamide and transitioned to abiraterone (median, 296 
days; 95% CI, 235 to 358 days).19 Overall survival did not signifi-
cantly differ between groups.19

More compelling initial data come from an ongoing, ran-
domized, phase II study comparing abiraterone vs. enzalutamide 
in patients with treatment-naïve mCRCP.20 Patients crossed over 
to the other treatment arm when they first progressed. So far, 
median time to progression has been 7.4 months in each arm, 
suggesting that abiraterone and enzalutamide each offer one shot 
on goal.20 

Therefore, I choose between abiraterone and enzalutamide 
based on the adverse effects I most want to avoid. Abiraterone is 
commonly associated with edema, so I avoid recommending it in 
patients with congestive heart failure.8 Enzalutamide is more likely 
than abiraterone to cause central nervous system toxicity, which 
can lead to fatigue and may be poorly tolerated in older patients.22 
Thus, I tend to consider enzalutamide if patients have baseline 
edema or CHF, renal impairment, or diabetes, and abiraterone 
if patients are older, already are receiving multiple medications, 
or have substantial fatigue, a history of neurologic issues or falls, 
or mild pain that might benefit from low-dose steroids. Note that 
the norm with abiraterone is now once-daily treatment with 5 mg 
prednisone,23 which is not a supraphysiologic dose and therefore 
should not affect treatment choice.

WHEN TO START THERAPY

The next question is when to start therapy. Among early-stage 
CRPC patients in the COU-302 Study whose PSA was less than 
80 ng/mL, Brief Pain Inventory score was 0-1, and Gleason score 
was less than 8, those who received abiraterone typically survived 
almost 1 year longer than those who received placebo (median 
OS, 53.6 months vs. 41.8 months, respectively) (HR, 0.61; 95% CI, 
0.43 to 0.87; P = .006).24 Thus, early-stage CRPC patients not only 
had a better prognosis than did patients with later-stage disease, 
they did better on abiraterone.

Among COU-302 patients with asymptomatic or mildly 
symptomatic mCRPC, baseline PSA < 15.6 ng/mL also was asso-
ciated with a significantly lower hazard of progression (HR, 0.58; 
95% CI, 0.46 to 0.74), death (HR, 0.53; 0.39 to 0.72), and time to 
PSA progression (HR, 0.63; 0.50 to 0.78) compared with baseline 
PSA >106.2 ng/mL (P < .001).26 Abiraterone also led to a faster 
rate and a greater degree of PSA decline than placebo.26 

On the flip side, in an exploratory analysis of the randomized 
phase III COU-301 Study, abiraterone improved median OS to 
13.9 months among patients with post-docetaxel mCRPC who had 
lung metastases, a 6-month improvement compared with pred-
nisone alone.25 Abiraterone also improved median OS in patients 
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view chemotherapy as central to the life of a patient with CRPC. 
Abiraterone and enzalutamide were first developed post-che-
motherapy because of regulatory factors, not biology or clinical 
insight. Both drugs were subsequently developed for the pre-che-
motherapy setting, and therefore, it’s becoming moot to talk about 
“chemotherapy-naïve CRPC.”

A patient who is undergoing treatment for PC enters a worse 
prognostic category when his performance status declines or he 
develops new symptoms, a skeletal event, or visceral metastases. 
All these are signs that resistance has developed and that it’s time 
to change the treatment plan. 

TUMOR BIOLOGY

Another key point is that as PC progresses, its biology 
evolves. We’ve known about non-adenocarcinoma PC for a long 
time, but now we’re realizing that it’s actually quite common, 
and we’re getting some data on its prognostic implications. In 
a histologic study of 124 evaluable biopsies from patients with 
PC that was resistant to abiraterone or enzalutamide, only 35% 
of patients still had pure adenocarcinomas, while 13% had small 
cell neuroendocrine carcinomas, 26% had intermediate atypical 
carcinomas, and 26% had mixed histologies.31 Disease evolves 
in response to treatment, and patients with non-adenocarcinoma 
PC have a much worse prognosis (median OS, 8.9 months) than 
patients with adenocarcinoma PC (median OS, not reached; P = 
.004).31

Genomics will further disrupt the sequencing question. 
Genomic studies clearly indicate that it’s not just about tumor 
histology or treatment history, that a range of mutations drives 
disease biology and treatment selection. The frequency of genetic 
alterations increases as PC progresses.32,33 Additionally, in a recent 
prospective study, whole-exome and transcriptome sequencing of 
bone or soft tissue tumor biopsies from 150 patients with mCRPC 
showed that 22.7% of tumors harbored aberrations in the DNA 
repair pathway.32

As these results suggest, the DNA repair pathway is the 
leading candidate for targeted therapy in PC. There’s reason for 
that: The androgen receptor is involved in DNA repair, and the 
presence of a defect in the DNA repair pathway may explain not 
only why a patient has prognostically worse PC, but also why 
certain therapies may be effective.34 For example, in a cross-over 
study comparing abiraterone vs. enzalutamide in mCRPC, patients 
with truncating mutations or rearrangements in BRCA2 or ATM 
had a statistically significant five-fold higher hazard of progression 
compared with patients who lacked defects in these DNA repair 
genes (P < .0001).20

However, DNA repair alterations also may predict a better 
response to abiraterone. In a recent randomized study of 72 
mCRPC patients who received abiraterone with or without 
veliparib, the 25% who had DNA repair-deficient tumors had 
significantly better and more durable responses compared with 

with liver metastases, although prognosis remained poor overall 
(median OS, 7.3 months vs. 4.0 months with prednisone alone).25

These data address questions that come up all the time in 
the clinic: We see patients with mCRPC who look and feel fine, 
and we’re considering copayments and morbidities and wonder-
ing whether to start them on abiraterone now or wait until they 
develop pain or progression. To date, all data suggest that waiting 
is not an advantageous choice for these patients.24,26 I do some-
times wait 1-2 months to start abiraterone in order to see how 
quickly PSA is rising, but I don’t wait until patients develop pain or 
other symptoms.

STOPPING, SWITCHING, AND STACKING

Another important question is when to stop treatment. Among 
individual patients who receive AR-directed therapy, percent 
change in PSA kinetics falls into three categories: nonresponders, 
whose PSA continues to rise sharply after starting treatment, drift-
ers, whose PSA declines and then drifts upward, and sustained 
or consecutive responders, who experience a durable decline in 
baseline PSA.28

A sustained response clearly merits staying on treatment. For 
nonresponders, I stop treatment at 12 weeks and consider other 
therapeutic options. For drifters, however, treatment decisions 
become a bit more complex. Consider the reported case of a 
patient with CRPC who started abiraterone and had an excellent 
response.27 After 9 months, his PSA began drifting upward and 
continued on that trajectory for 43 months before he developed 
symptomatic progression — in this case, bone metastases requir-
ing palliative radiation.27 Had this patient’s physician stopped 
abiraterone when his PSA began drifting up, he might have cycled 
through many therapies with their various morbidities. Many 
experts hypothesize that both abiraterone and enzalutamide 
continue to suppress growth of PC even after PSA begins drifting 
up after an initial response.27 I agree, and I do not automatically 
stop abiraterone or enzalutamide in these patients.

It’s also helpful to consider sequencing data from the PLATO 
trial (NCT01995513). In this phase IV, 16-week, double-blind, 
placebo-controlled study, 509 patients with chemotherapy-naïve 
mCRPC initiated enzalutamide and then were randomly assigned 
to add or switch to abiraterone after PSA progression.29 Staying 
on enzalutamide and adding abiraterone did not improve median 
PFS (5.7 months; 95% CI, 4.6 to 8.1 months) compared to stopping 
enzalutamide and switching to abiraterone (5.6 months; 95% CI, 
4.5 to 7.3 months) (HR, 0.83; 95% CI, 0.61 to 1.12; P = 0.2). Median 
time to PSA progression was 2.8 months in both arms, and all 
patients progressed rapidly. Thus, “stacking” these two drugs may 
have little benefit.

When we consider sequencing, is there a “typical” 
chemotherapy-naïve CRPC patient? In the COU-302 Study, 
patients tended to had a PSA of about 40 ng/mL, bone metas-
tases, and no pain, but the cohort covered a broad spectrum 
of disease.30 We’ve gotten to the point where we don’t really 
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patients who had DNA wild-type tumors.35 Median PFS was 13.8 
months (95% CI, 8.1 months to not reached) among patients with 
DNA repair-deficient tumors and 7.8 months (5.4 to 13.3 months) 
among patients with wild-type tumors (P = .01). Measurable 
disease and PSA response rates also were significantly better in 
patients with DNA repair-deficient tumors than in patients with 
wild-type tumors, with P-values of .009 and .02, respectively. 
Although this was a small trial, meaningful differences existed in 
both treatments arms.35  We can conclude that knowing the DNA 
repair mutation status of a patient with CRPC may be helpful 
before starting abiraterone.

Finally, let’s consider luminal and basal subtyping, a useful 
approach to molecular subtyping that has been used for years 
in breast cancer. The PAM50 gene classification set is a group 
of genes that cluster breast cancer specimens into luminal A 
(LumA), luminal B (LumB), and basal subtypes, and PC speci-
mens cluster very similarly.36 In a large study of pooled cohorts 
of patients who received hormone therapy and radiation for PC, 
hierarchical gene clustering and Kaplan-Meier curves showed 
that PAM50 gene clusters differed based on biochemical recur-
rence-free survival, distant metastasis-free survival, PC-specific 
survival, and OS.36 I predict that in the future, we will be able treat 
patients with PC based on the molecular and genomic “buckets” 
their cancers fall into. 

CONCLUSIONS

Seven years of experience with AR targeting in men with 
CRPC show that it provides an opportunity for clinical benefit with 
low morbidity. Patterns of treatment resistance differ and may 
be driven by tumor biology. In the future, biopsies of metastases 
or circulating tumor DNA will be standard ways to understand 
disease biology and make treatment decisions. For now, proactive, 
risk-adapted treatment of CRPC is personalized medicine. 
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SIU 2017 // October 19-22, 2017 // Lisbon, Portugal

This issue’s Spotlight section features highlights in the area of prostate, bladder and kidney cancer 
from the 37th Congress of Société Internationale d’Urologie (SIU 2017).  Key coverage in the area 
of bladder cancer that was featured was from the SIU-ICUD Joint Consultation on Bladder Cancer.  
In this section, topics included, epidemiology, prevention, screening, diagnosing and evaluation of 
bladder cancer presented by Ashish Kamat, MD.  Another highlighted session was by Badrinath 
Konety on non-urothelial cancer of the urinary bladder.  For complete coverage of the SIU meeting 
please visit www.urotoday.com/conference-highlights/siu-2017.
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Radiogenomics, Magnetic Resonance Imaging, 
and Prostate Cancer Imaging

Dr. Robert Reiter discussed a new field called radiogenomics, 
which is the use of genomics in conjunction with imaging to make 
management decisions in prostate cancer (PC). 

He reviewed some of the talks from earlier in the localized PC 
session, focusing on the use of markers. Dr. Reiter then coupled 
this with what we know already about the utility of multiparametric 
magnetic resonance imaging (mpMRI) in the evaluation and 
management of PC. However, the combination of these two may 
provide greater utility than either one alone. 

Questions that arise:

1. What is the role of genomic testing, and how should it be utilized 
in the setting of multiparametric MRI and targeted biopsy?

• Does genomic testing help risk stratify?
• Can this form of testing provide information independent of 

PI-RADS scoring?
2. What are the biological determinants that underlie MRI findings?

 • Can an integrated radiogenomic prognostic/predictive tool be 
created? Radiomics?

Oncotype DX Genomic Prostate Score (GPS)

• 17-gene reverse transcription-polymerase chain reaction-
based assay

• Validated as an independent predictor of adverse pathology at 
the time of radical prostatectomy–Gleason 4+3 or higher, pT3+

• Dr. Reiter performed a study using GPS after having had an 
mpMRI-guided systematic biopsy prior to radical prostatectomy, 
which is done in men with low/intermediate-risk PC

 • On multivariate analysis, GPS score (more than PI-RADS 
score) was the strongest predictor of adverse pathology 
and independent of traditional clinicopathologic features

 • Gleason score + GPS area under the curve 0.79–
essentially the same when you add MRI

• Hence, MRI did not necessarily add much (for low/intermediate-
risk  disease)

 • But GPS score did correlate with PI-RADS score
Radiomics – association with quantitative imaging features with 
genomics

 • 2 studies (UCLA and Miami)
 • UCLA study–MRI evaluation of the prostate and MRI-guided 

biopsy of the prostate in 6 patients. 
• Immunohistochemistry and gene expression analysis from 

the prostate tissue
• Correlate with detailed examination of the MRI imaging and 

mapping of the prostate

• Whole-exome sequencing of the normal-appearing tissue 
and concerning areas

• Researchers found that whole-exome sequencing 
identified cancer-related mutations both in the tumor and 
in areas thought to be normal, thereby supporting the 
concept of “field effect” in PC

• But no correlation with MRI features and specific 
mutations

• Miami study –
• PC-associated signatures on Decipher, GPS, and Prolaris 

correlated with radiomic features
• The transition zone and the peripheral zone have distinct 

radiomic features
• Apparent diffusion coefficient values most significantly 

associated with distinct biological processes
More work needs to be done in these areas.
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Routine Use of Adjuvant Radiation After 
Radical Prostatectomy for Positive Surgical 
Margin: Not for All!

Dr. Marc Dall’era highlighted several important arguments as to 
why adjuvant treatment is not for every man: not all patients with 
positive surgical margin (PSM) recur; not all PSM are the same; early 
salvage may be just as good; there is a significant cost of adjuvant 
radiotherapy; and an argument can be made for novel imaging and 
biomarkers that will help identify men at risk, who should be treated.

Dr. Dall’era covered the three prospective, randomized trials 
assessing adjuvant radiotherapy after radical prostatectomy. These 
include Southwest Oncology Group or SWOG  87-94, European 
Organisation for Research and Treatment of Cancer or EORTC 22911, 
and a German trial labeled ARO 96-02. According to Dr. Dall’era, 
30% to 35% of men in the SWOG and EORTC trials had persistent 
prostate-specific antigen (PSA) after radical prostatectomy, making 
radiation treatment fall under the category of salvage and not 
adjuvant. Furthermore, only ARO 96-02 required undetectable PSA 
at enrollment. In addition, a substantial number of individuals in 
the control arm of these trials never experienced a recurrence. Only 
the SWOG Trial showed an overall survival advantage for adjuvant 
radiotherapy, and lastly, the patients in the control arms of all these 
trials generally received salvage radiotherapy later on.

He observed that these three randomized trials did not answer the 
question of whether all men with PSM require adjuvant radiotherapy. 
Some retrospective data show that up to 45% of patients with PSM 
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Prostate Cancer
will not recur in a follow-up time of more than 10 years. Recent 
evidence also demonstrates that after 20 years of follow-up, no 
difference was seen in distant metastasis and overall survival in 
patients with PSM who received adjuvant radiotherapy compared 
with those who did not. There is a difference in the types of PSM, 
and it is also known that a Gleason score of four and higher at the 
margin has a far more substantial risk of prostate cancer-specific 
mortality than lower Gleason scores.

A description on the Decipher genomic classifier test was also given 
as a potential way to mark those patients at risk for recurrence, 
who should be treated with adjuvant radiotherapy. Also, the usage 
of ultrasensitive PSA could be enlisted to help determine who 
needs to be treated. Almost 100% of men with any postoperative 
ultrasensitive PSA over 0.03 had eventual clinical biochemical 
recurrence.

Dr. Dall’era summarized these points: not all men with PSM recur 
and not everyone with biochemical recurrence progresses to clinical 
recurrences or death. According to Dr. Dall’era, it is important to 
adopt a risk-stratified approach and take into account the grade 
and length of PSM, to note the value of ultrasensitive PSA at three 
months postoperatively, to measure time to PSA recurrence, and 
to use novel biomarkers and imaging to improve care and choose 
the appropriate patients for adjuvant radiotherapy. In conclusion, he 
advised that early salvage radiotherapy may work just as well with 
less overtreatment.
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Survival Outcomes of Younger Men (55 Years) 
Undergoing Radical Prostatectomy

Dr. Luke Wang indicated that while prostate cancer (PC) is typically 
a disease of older men, its prevalence increases with each decade 
of life. Therefore, PC can and does occur in younger individuals. As 
these men are younger, treatment options are usually more easily 
accessible and more varied. However, quality of life also plays an 
important role.

In this study, the authors focused on younger men (age < 55) 
diagnosed with PC to identify how they differed from their older 
counterparts. Specifically, they put the spotlight on the outcomes of 
patients younger than 55 years of age who had undergone radical 
prostatectomy. Data were obtained from the Victorian Cancer 
Registry, which encompassed all patients who received a cancer 
diagnosis from 2004 to 2014 in Victoria, Australia. In that time 
period, 109 individuals were between ages 35 and 44, with 1,998 
between ages 45 and 54. These men were then compared with 
those whose age range ran from 55 to 74 years.

On univariate analysis, men under age 55 had higher rates of 
Gleason scores of 7 or less and cT2 disease or less, while having 
similar median PSA values at the time of diagnosis. On multivariate 
analysis, when adjusting for Gleason grade, T-stage, and PSA, 
patients between 45 and 54 had an improved overall survival (OS), 
but this difference was not observed in men aged 35 to 44. The 5- 
and 10-year OS was higher for men 45 to 54 than those aged 55 to 
74. Unfortunately, the multivariate analysis was not listed, so these 
results could not be verified.

However, in terms of adverse events and five and ten-year cancer-
specific survival, younger men had far fewer negative side effects 
and much better cancer-specific survival.

There are many questions that need to be addressed. First, what 
was the median follow-up? Young patients are unlikely to die of 
other causes in that same time frame; hence, OS may not be a very 
good outcome to measure. In addition, much younger patients who 
develop PC may have some genetic predisposition that was never 
determined, which might affect the survival outcomes. Stage-
matched survival also would have been a more useful factor to 
present. Further analysis needs to be done to find the differences.
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PSMA Positivity in Metastatic Prostate Cancer: 
A Morphologic Bias?

The prostate-specific membrane antigen-positron emission 
tomography (PSMA-PET) Scan is becoming increasingly popular 
in the setting of biochemical recurrence after prostate cancer (PC) 
definitive therapy (external-beam radiation therapy or radical 
prostatectomy) for identification of low-volume metastatic disease. 
However, while better than conventional imaging, this particular scan 
is not perfect.

In this study, the authors attempted to correlate PSMA-PET avidity 
to PC histology. To that end, they assessed retrospectively a patient 
cohort that had undergone salvage template pelvic lymph node 
dissection for oligometastatic disease following definitive local 
therapy and biochemical recurrence.

Of 66 patients with such recurrence, 20 were found to be PSMA-PET 
avid and underwent salvage lymph node dissection. Mean prostate-
specific antigen was 2.49 at the time of oligometastatic diagnosis. All 
20 men were found to have metastatic PC at the time of diagnosis. 
Of those 20 patients, 16 had exhibited prominent cribriform 
architecture, with 11 having a 100% cribriform pattern. In particular, 
this was most commonly seen with ductal adenocarcinoma or acinar 
adenocarcinoma.

While interesting, obviously this result represents a small series. This 
would be interesting to compare with a series in which PSMA was 

SPOTLIGHT: SIU 2017

36 EVERYDAY UROLOGY®



completed prior to prostatectomy to observe whether similar results 
were found. Also notable is the finding of ductal adenocarcinoma, as 
this tends to be an aggressive disease, sometimes without much of 
a rise in prostate-specific antigen. Future follow-up from this study 
will most definitely be valuable.
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Bone-Targeted Treatment in Advanced 
Prostate Cancer

While the number of treatment options continues to grow, it is 
important to consider the potential implications of these forms 
of therapy. Many of them will significantly affect bone health, 
which can have a lasting impact on patients and lead to significant 
complications, including death.

Bone metastases can cause pathologic fracture and spinal cord 
compression, and treatment may involve invasive surgery or 
radiotherapy. Skeletal-related events (SREs) encompass all the 
above, with almost every patient experiencing at least one SRE prior 
to death. These SREs will recur with the new therapies.

Interestingly, more recent data also suggest that prostate 
metastases can yield new metastases, hence, both bone metastases 
control and bone microenvironment understanding are important 
moving forward. All of the current therapies have a direct or indirect 
effect on the bone microenvironment.

Bone-targeting therapies have demonstrated the following:

1. Reduced SREs

2. Longer time to first SRE

3. Likely improved overall survival (OS) (studies hint at this)

At this time, it is only indicated for metastatic castration-resistant 
prostate cancer (PC). There is no indication for metastatic hormone-
sensitive PC.

Recent studies have demonstrated denosumab is clearly superior 
to zoledronic acid in a randomized, controlled trial, with an 18% risk 
reduction in time to first SRE. 

BURDEN OF DISEASE

Dr. Fred Saad addressed a Canadian study that looked at the financial 
burden of SREs and treatment. Median survival of two years from 
SRE to death. Some 70% of patients had at least one symptomatic 
event before dying. The event rate was 50% in those on bone-
targeted therapy. The cost of SREs is three-fold in men with SRE 
compared with individuals with no SRE.

• Radium-223 (ALpharadin in SYMPtomatic prostate Cancer 
[ALSYMPCA]) Trial

• Reviewed the key findings from this trial
• Quality of life improved on Radium-223
• Time to first SRE was extended
• Patients who receive five to six versus one to four infusions (or 

placebo) have significant OS benefit
 • Alkaline phosphatase decline is a reliable marker of 

improved response
 • Asymptomatic patients at baseline did better than men 

symptomatic at baseline
 • Eastern Cooperative Oncology Group 2 patients did much 

worse than the group’s 0-1 patients
 • Combining with abiraterone/enzalutamide or denosumab 

improved OS more than monotherapy alone
Dr. Saad did note that older, bone-targeted therapies did 
demonstrate a benefit in teaming with other systemic therapies in 
an earlier PC space, so perhaps there is a role for Radium-223 in an 
earlier space as well as in conjunction with established therapies?

There are two randomized, prospective studies combining with 
abiraterone and enzalutamide in hormone-sensitive space, with one 
already completed (results pending) and the other ongoing.
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Role of Growth Hormone-Releasing Hormone 
on Prostate Cancer

Dr. Angeles Sanchís-Bonet described the involvement of growth 
hormone-releasing hormone (GHRH) and its receptors in several 
relevant processes that contribute to prostate cancer progression. 
However, the role of such a neuropeptide on cell transformation 
through epithelial-mesenchymal transition is still unknown. In 
this study, the authors aimed to compare the expression of GHRH 
receptors and their splice variants (SVs) as well as to study the 
carcinogenic potential of GHRH on human prostate cells.

The authors used the nonmalignant human prostate epithelial cell 
line RWPE-1. The expression of GHRH receptors and their SVs was 
evaluated by Western blot analysis and Immunocytochemistry. To 
assess the effect of the neuropeptide on tumorigenic capability, 
these researchers exposed some of the nontumor cells to 0.1 mM 
GHRH for 24 hours. Then, cells were injected subcutaneously into the 
flank of nude mice, and the animals were divided into two groups: 
control group (10 mice) and GHRH group (8 mice). Tumor volume was 
assessed every week. 
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Higher expression levels of GHRH receptors were detected in 
RWPE-1 when compared with levels of SVs. Tumor masses were 
evident in 7 of the 8 mice injected with RWPE-1 cells that were 
exposed to GHRH.

In conclusion, Dr. Sanchís-Bonet noted that GHRH acts as a 
proliferative agent in RWPE-1 cell transformation, conceivably 
through epithelial-mesenchymal transition, which reinforces GHRH’s 
role in prostate tumorigenesis.

PRESENTED BY: ANGELES SANCHÍS-BONET, MD, HOSPITAL UNIVERSITARIO PRINCIPE 
DE ASTURIAS, MADRID, SPAIN

WRITTEN BY: HANAN GOLDBERG, MD, UROLOGIC ONCOLOGY FELLOW (SOCIETY OF 
UROLOGIC ONCOLOGY), UNIVERSITY OF TORONTO, PRINCESS MARGARET CANCER 
CENTRE, TORONTO, ONTARIO, CANADA

Non-Androgen-Receptor-Targeted Options 
for Metastatic Castration-Resistant Prostate 
Cancer

The CHAARTED and STAMPEDE studies demonstrated that 
administration of docetaxel in metastatic hormone-sensitive 
prostate cancer (mHSPC) reduced the risk of death by 39%, creating 
a trend of giving these advanced lines of treatment earlier than in 
the past. Therefore, Dr. Fred Saad asked the following question: 
Since androgen deprivation therapy (ADT) is the standard first-line 
treatment of metastatic castration-resistant prostate cancer 
(mCRPC), is chemotherapy effective after hormonal therapy? The 
COU-AA-302 Study examined this question by administering 
docetaxel post-abiraterone and demonstrating a prostate-specific 
antigen fall by 50% in almost one-half of the patients. Another study, 
TROPIC, analyzed the administration of cabazitaxel after docetaxel 
and compared it to mitoxantrone. This study also had positive results 
with the increase of overall survival by a median of 2.4 months.

Chemotherapy should be given up-front in mCRPC patients with 
a high burden of disease with low PSA, high burden visceral 
metastases, moderate-severe symptoms, minimal response to 
primary ADT, and perhaps to known androgen receptor-variant-7 
splice variants. All of these represent approximately 10% to 20% of 
patients.

Dr. Saad later discussed the problems associated with bone 
metastases, which cause most of the morbidity and increased 
mortality. These problems include pathologic fractures and spinal 
cord compression, which lead to palliative radiotherapy and surgery 
to the bone. Keep in mind that zoledronic acid and denosumab 
significantly delay and reduce the risk posed by bone metastases. 
He also mentioned Radium-223 alpha-emitter therapy, which has 
been shown in the ALSYMPCA (ALpharadin in SYMPtomatic prostate 
CAncer) Trial to improve overall survival and reduce the time to 
first symptomatic skeletal event after five to six injections when 
compared with placebo. Quite importantly, benefit has also been 
shown when bone-targeted therapy is combined with abiraterone in 

chemo-naïve mCRPC patients in the COU-AA 302 trial. Similarly, the 
TRAPEZE Trial demonstrated that in those with mCRPC, the teaming 
of docetaxel and zoledronic acid improves skeletal related event-free 
survival, and combining bone-targeted therapies with Radium-223 
has also been shown to be beneficial. These drug combinations are 
the future of trials in this realm of PC, according to Dr. Saad. 

He concluded by stating that thus far, immunotherapy, which 
includes cytotoxic T-lymphocyte-associated antigen-4 
inhibition, programmed death-1 blockade, and vaccines, has 
been disappointing in PC. Dr. Saad also mentioned the trial he is 
conducting, which will assess the effect of physical exercise on the 
survival of mCRPC patients, adding that the future of metastatic 
hormone-sensitive PC and mCRPC should encompass trials that 
assess novel, targeted, and multimodal therapies.
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Demystifying the Mechanistic and Functional 
Aspects of RNA Activation with Double-
Stranded RNAs in Human Prostate Cancer Cells

The recently identified phenomenon of double-stranded RNA 
(dsRNA)-mediated gene activation (RNAa) has been studied 
extensively. It is present in humans, mice, and Caenorhabditis 
elegans (a transparent roundworm), suggesting that dsRNA-
mediated RNAa is an evolutionary mechanism. 

Previous studies showed that dsP21-322 has the capacity to induce 
tumor suppressor gene p21 expression in human prostate cancer 
(PC) cells. Nonetheless, the role of dsRNAs in the activation of gene 
expression, including their target molecules and associated key 
factors, remains poorly understood.

In this study, human PC cell lines PC-3 and DU-145 were analyzed. 
Oligonucleotides were used to overexpress dsRNAs and dsControl. 
Real-time polymerase chain reaction and Western blot were 
used to detect mRNA and protein expression, respectively. Using 
fluorescence microscopy, the authors examined the kinetics 
of dsRNA subcellular distribution. Using a well-characterized 
antibody that recognizes biotin protein, they performed chromatin 
immunoprecipitation to detect the molecular target for dsR21-
322. Luciferase reporter assay was further performed to verify 
dsRNAs target molecules. In addition, co-immunoprecipitation, 
sliver-staining, tandem mass spectrometry, and chromatin 
immunoprecipitation assay were all carried out to identify unknown 
proteins and whether histone modification is involved in small 
activating RNA-mediated p21 expression.
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It was demonstrated that dsRNA-mediated p21 induction in human 
cell lines is a common phenomenon. This process occurs at the 
transcriptional level, with the complementary p21 promoter being 
the intended dsRNA target. Also, the authors recognized that several 
heterogeneous nuclear ribonucleoproteins associate with the 
dsP21-322. 

In conclusion, the data reveal the mechanistic and functional aspects 
of non-coding RNA-mediated p21 activation in human PC cells. 
This might be a useful tool to analyze gene function and aid in the 
development of novel drug targets for PC treatment.

PRESENTED BY: JIM HU, MD, WEILL CORNELL MEDICINE, NEW YORK, NEW YORK
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Prostate-Specific Membrane Antigen-
Radioguided Surgery for Metastatic Lymph 
Nodes in Prostate Cancer

Three well-respected urologic oncologists were asked to speak 
about the single most important observation in the recent past, 
with each of them choosing the area they felt represented the most 
exciting discovery.

In this first major observation, Dr. Markus Graefen discussed the role 
of prostate-specific membrane antigen (PSMA)-guided surgery for 
metastatic lymph nodes in prostate cancer.

He focused on the series by Rauscher et al,¹ in which they 
pretreated patients with technetium-111 a day prior to surgery. The 
researchers then tracked the tissue intra-operatively during their 
salvage lymphadenectomy for recurrent prostate cancer and went 
on to correlate resected tissue and histopathologic results. More 
importantly, these colleagues also determined the efficacy (prostate-
specific antigen [PSA] response without additional therapy).

Specifically, these were patients with recurrence after local definitive 
therapy (radiation or surgery). With low PSA levels, they often got 
PSMA positron emission tomography (PET) scans, with some found 
to have oligometastatic disease in the pelvis that might be amenable 
to resection. In such patients, the authors pretreated them with the 
agent one day before surgery. Intra-operatively, they tracked the 
signal based on counts of the technetium with the use of a sterile 
probe, which was similar to a sentinel lymph node dissection for 
breast cancer. The tissue could be histologically evaluated once 
outside the body to confirm the presence of the tracked molecule 
and be recorded in the absence of background noise, thereby serving 
as rapid confirmation of accurate resection.

The initial study had 31 patients, but in a recent update pending 
publication, there are reportedly now up to 120 men. These 
individuals had a pre-salvage PSA of 1.3; 93% had primary surgery, 
but 70% of them had some secondary therapy (radiation, hormones, 

or a combination). The researchers then went on to compare ex-vivo 
radioactivity with histopathologic findings and also determined PSA 
response without any planned adjuvant therapy, treatment-free 
survival, or complications.

In terms of results, 30 of 31 lesions were detected using a gamma 
probe. Exactly 145 were removed, with 51 histologically proven 
metastatic sites. In ex vivo analysis, 48 lesions were accurately 
identified as metastatic. Eighty-seven of the negative ones were 
correctly identified, but there were four false-negatives and six 
false-positives. Test characteristics: 92% sensitivity, 94% specificity, 
accuracy 93%, positive predictive value 89%, negative predictive value 
96%.

Looking at best PSA response, 29 patients had good PSA response. 
A PSA reduction was greater than 50% in 70% of patients. A PSA 
response of more than 90% was seen in 53% of men, and 60% had 
a PSA of less than 0.2, with PSA responses not noted in just two 
patients. Approximately 33% went on to additional treatment at 125 
days, while 67% had no further therapy over the next year. In terms 
of complications, four patients (13%) had Grade 3 complications.

Take-home messages:

1. High value of PSMA in Radioguided surgery (RGS) to identify small 
metastatic sites

2. RGS may be even more precise than a PSMA PET scan as RGS 
identified five lesions not picked up with PSMA PET

3. Promising short-term outcomes with an acceptable morbidity 
profile

4. Patients must be well-selected.

PRESENTED BY: MARKUS GRAEFEN, MD, MARTINI-KLINIK, HAMBURG, GERMANY
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Joint Consultation on Bladder Cancer-
Epidemiology, Prevention, Screening,  
Diagnosis and Evaluation

Dr. Ashish Kamat presented the Epidemiology, Prevention, Screening, 
Diagnosis, and Evaluation Chapter, and since the 2012 edition, there 
have been very few Level 1 studies in this field. However, there 
have been many Level 2 and 3 studies. As such, most of the new 
recommendations are Grade C, with several being Grade B or D.

PREVENTION

1. Smoking cessation continues to be recommended as a means to 
reduce breast cancer (BC) risk (Grade C).

SCREENING

1. Bladder cancer screening, if undertaken, should be confined to 
high-risk patients (Grade C).

• Such screening cannot be recommended for the general 
population (Grade C).

• There was some discussion on this in the Q&A. Overall evidence 
is low, but there are very small series that suggesting increased 
diagnosis of BC in high-risk populations, but no evidence that it 
correlates with different long-term outcomes.

2. Screening can consist of annual cytology and urinalysis (dipstick) 
(Grade C).

EVALUATION

1. Hematuria evaluation requires upper tract imaging (Grade B).

2. Urine cytology and cystoscopy should be used for gross hematuria 
or symptomatic hematuria or in patients with risk factors for 
urothelial carcinoma (Grade B).

3. Urine cytology or cystoscopy should be used for microscopic 
hematuria or in patients without risk factors for urothelial carcinoma 
(Grade B).

4. Cystoscopy

• White light cystoscopy is the gold-standard evaluation (Grade 
B).

• A bladder diagram should be used at the time of first 
cystoscopy prior to transurethral resection of bladder tumor 
(TURBT) to precisely locate tumor (Grade C).

• Photodynamic agents (i.e. hexaminolevulinate), may be used 
(Grade B).

• As an adjunct to white light cystoscopy for diagnosis of BC
• As an adjunct to TURBT for treatment of BC
• Narrow-band imaging may be used (Grade C)
• Not as useful as photodynamic agents

5. Cytology (discussed further in Dr. Eva Compérat’s presentation)

• Voided cytology should be used for monitoring high-grade 
recurrence (Grade B).

• Voided cytology should be utilized to differentiate low- and 
high-grade tumors (Grade B).

• Bladder wash cytology (as opposed to voided cytology) may be 
considered for high-risk situations due to better diagnostic yield 
(Grade C). – but minimize manipulation (Level of Evidence 4)

URINARY MARKERS

• There was a separate chapter on urinary markers.
• However, in general, no recommendations (Grade D) for urinary 

markers for follow-up or diagnosis.

IMAGING

1. Imaging of the upper tracts is necessary in patients with 
hematuria (Grade B).

2. Computed tomography (CT) urography (triphasic CT) is the gold-
standard test as part of initial staging and evaluation (Grade B).

• Other tests, including intravenous urography, noncontrast CT, 
ultrasound, and magnetic resonance urography are options 
(Grade C).

3. Imaging should be obtained before TURBT or more than 2 weeks 
post-TURBT (Grade C).

4. Metastatic staging workup should include chest x-ray (Grade 
B) and bone scan for symptomatic bone pain or elevated alkaline 
phosphatase (Grade B).

5. For patients on surveillance, a risk-adapted strategy is 
recommended, which will be listed in the final chapter (Level of 
Evidence 4–expert opinion).

TURBT

1. Prior to initial TURBT, a complete thorough cystoscopy with 
30-degree and 70-degree scopes (or a 12-degree scope instead of 
the 30-degree type) (Grade C).

2. Plan best method of maximal tumor burden resection prior to 
initiating TURBT (Grade C).

3. Give patients appropriate prophylactic antibiotics (Grade B).

4. Three key principles during TURBT: (Grade C)

• Limit cautery artifact
• Ensure adequate depth of biopsy
• Proper handling of tissue for pathologic processing after 

removal
5. Complete resection should be attempted (ideally in 1 setting) in all 
patients except for those with diffuse carcinoma in situ (CIS) (Grade 
C).
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6. The following should be documented in each procedure note for 
TURBT:

• Shape, size, and location of tumor
• Papillary or sessile
• Suspected CIS in addition?
• Appearance at the base of tumor
• Visible muscle fibers or fat at completion of resection?

7. Separate specimen from the base should be sent when the tumor 
appears to be cT1+ (Grade C).

8. Use of cold-cup biopsy is recommended for small papillary tumors 
to limit cautery artifact (Grade C).

9. For tumors in diverticuli, aggressive resection should be avoided to 
reduce risk of perforation and spillage (Level IV).

10. If ureteral orifices are resected, cutting current should be used 
and functional imaging must be completed 3 to 6 weeks later (Grade 
C).

11. No specific recommendations regarding modality of resection–
bipolar, monopolar, laser (Grade D).

12. Random biopsies:

• Not routinely recommended (Grade C)
• May be indicated in patients with:

• Positive cytology but negative white light cystoscopy                     
• Partial cystectomy candidates

13. Prostatic urethral biopsies

• Consider in patients with CIS or visible abnormalities in prostatic 
urothelium (Grade B).

• Not useful in counseling patients for neobladder (Grade C).
• Useful in counseling patients considering neoadjuvant 

chemotherapy by identifying T4 disease (Grade C).
14. Repeat TURBT

• Second TURBT should be done in all patients with high-grade 
T1 lesions regardless of muscle presence in first biopsy (Grade 
B).

• Second TURBT should be considered for some patients with 
high-grade pTa lesions (Grade C).

• Optimal timing is 4 to 6 weeks (Grade C).
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Joint Consultation on Bladder Cancer -  
Non-urothelial Cancer of the Urinary Bladder

Dr. Badrinath Konety discussed the rare variants of bladder cancer, 
specifically targeting the cases where less than 1% of the specimen 
was urothelial. As can be imagined, there is little data available to 
make strong recommendations.

He reviewed each variant by histology as well as the major 
recommendations. Of note, more recent series have suggested that 
variants tend be diagnosed at later stages.  But stage-matched, 
there is no evidence they do any worse than their urothelial 
carcinoma counterparts.

1) Squamous cell carcinoma (SCC)

• Bilharzial (predominantly in the Middle East, related to 
schistosomiasis infection)

• Non-bilharzial–risk factors include chronic catheter, infections, 
spinal cord injury, smoking

• Surgery remains the mainstay, even for non-muscle-invasive 
bladder cancer

• External-beam radiation therapy (XRT) is not effective,  though 
this generated controversy. Chemo-XRT is so effect for other 
SCC in the body, why not for bladder. The discussion pointed out 
that these patients may not be candidates for chemo, hence the 
inability to treat as other sites.

• Locoregional failure remains high despite treatment
Non-bilharzial SCC

• Radical cystectomy (RC) with wide local excision for patients 
with localized SCC of the bladder (Level of evidence [LOE] 2, 
Grade B)

• Radiation reserved for palliation (LOE 3, Grade C)
• Chemotherapy can be offered for metastatic disease (LOE 

4, Grade C)
Bilharzial SCC

• RC should be offered as primary therapy for localized disease 
(LOE 2, Grade B)

• Neoadjuvant XRT +/- chemotherapy may provide survival 
benefit following RC (LOE 3, Grade C)

2) Adenocarcinoma

• Urachal and non-urachal–managed slightly differently
• Will be negative for prostate-specific antigen, prostatic acid 

phosphatase, p63; positive for CK7, CK20, CDX2
• RC is the mainstay of therapy (LOE 3, Grade B); partial 

cystectomy with umbilectomy and lymph node dissection is 
only an option for urachal adenocarcinoma (LOE 2/3, Grade B)

• Adjuvant XRT and 5-Fluorouracil may help–no strong evidence 
(Level 4, Grade C)
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3) Neuroendocrine cancer/small-cell cancer

• Similar to lung small-cell cancer genotypically
• Primary therapy is cisplatin/etoposide followed by RC or XRT 

(LOE 2/3, Grade B)
• Carcinoid variant responds better to surgery first (more indolent)

4) Micropapillary variant

• Even non-muscle-invasive bladder cancer micropapillary is 
aggressive

• Percentage of micropapillary in the specimen is associated with 
outcomes

• Consider early RC for those with micropapillary variant
• Early data from MD Anderson Cancer Center suggest dose-

dense methotrexate, vinblastine, Adriamycin, and cisplatin be 
efficacious in this patient cohort, which is not yet incorporated 
into the data analysis

• There are more rare variants that warranted their own guideline 
statements, but because of their rarity, not much time was 
spent on discussing them. Full guidelines will flesh out all of the 
variants and their management.
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Joint Consultation on Bladder Cancer - 
Pathology

Dr. Eva Compérat noted that the major changes from the pathology 
chapter in the 2012 edition: far fewer pathologists are involved 
(9 now vs. 35 then); the chapter had significantly shortened; the 
chapter was much more clinically oriented. As such, there are fewer 
pathology-focused technical descriptions, with more of it now 
targeting the urologic clinician.

The major new elements that were incorporated into the chapter 
were the World Health Organization (WHO) 2016 grading scheme, 
the Paris 2015 Cytology discussion, and the International 
Collaboration on Cancer Reporting (ICCR) 2017 recommendations. 
The WHO 2016 scheme accounted for new staging elements, new 
histologic subgroups, diverticulum pathology, immunohistochemistry 
and molecular immunohistochemistry. The ICCR was an effort 
from all pathology organizations to create a standardized reporting 
method so the data are easily translatable and can be found on 
www.iccr-cancer.org.

At the end of the day, in this chapter, grading remained the most 
controversial aspect.

1. Distinction between low-grade Ta and low malignant potential 
lesion is minimal and does not seem to have much effect on 
outcomes.

2. For Ta and T1 lesions, reverting back to 1973 WHO 
substratification of high grade (WHO 2006). Grades 2 and 3 have 
been shown to have greater prognostic value than high grade 
alone, with molecular studies recently confirming distinct genetic 
populations with different outcomes.

• Indeed, patients with histologically normal tissues may have 
molecular changes that predispose them to more aggressive 
growth.

3. T1 subdivision

• Substaging T1 lesions has remained controversial.
• This is important for clinical management, but there is no 

consensus on method.
• Though WHO recommended substaging T1 for the first time, no 

recommendation on how to report are included.
• ICCR recommends millimeters of invasion and extent of invasion 

or pT1a/b
4. Diverticular tumors

• There cannot be pT2.

HISTOLOGY

When it comes to histology, there are numerous subtypes and 
distinct breast cancer histologies now. Dr. Badrinath Konety 
discussed some of the variants as well, noting that there have been 
some changes in the terminology:

1. Clear cell added.

2. Signet ring has been re-categorized as a diffuse/plasmacytoid.

When it comes to variant histology, Dr. Compérat deferred to Dr. 
Konety. She did note that there is severe underreporting of variant 
histology, and it is unclear whether they truly have any different 
outcomes. Pure visible hematuria seems to have poorer outcomes 
than mixed disease.

CONCORDANCE OF REPORTING

Dr. Compérat observed that previous studies have demonstrated 
very high concordance for patients with classic forms of the disease 
(~90%), but very unimpressive concordance among all histologies 
(kappa = 0.54).

URINE CYTOLOGY AND THE PARIS SYSTEM (2015)

Review of urine cytology terminology and standardization

• Atypical urothelial cells do not mean cancer!
• A helpful flow chart from the Paris system highlights the 

decision making.
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• Nuclear: chromatin ratio assists in separating atypical from 
“suspicious for urothelial carcinoma”.

REPORTING ON MARGINS

• Margins must be reported as “Cannot be assessed,” “Not 
involved,” or “Involved”.

• However, the chapter delves into false-positives traceable to 
stromal changes that may mimic R+ disease.

• Soft tissue R+ disease is associated with higher rate of 
recurrence and lower cancer-specific survival.

• Fresh frozen sections, which are commented on in the chapter.
• Urethral margins do not seem to carry much clinical value.
• Ureteral margins should still be continued.

Further data will be presented in the final version of the chapter.
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Joint Consultation on Bladder Cancer - 
Management of NMIBC Urothelial Carcinoma

In this section, Dr. Wassim Kassouf reviewed the key 
recommendations for the management of non-muscle-invasive 
bladder cancer (MIBC). Many of the recommendations have not 
changed, but below are highlighted the key points that were 
addressed during the gathering. Some of these overlapped with Dr. 
Ashish Kamat’s presentation, so these are not repeated below.

STAGING WORKUP:

Besides what was previously presented by Dr. Kamat and his 
colleagues, Dr. Kassouf’s group recommended doing an examination 
under anesthesia at the time of initial transurethral resection (TUR) 
of bladder cancer (BC) (Grade C). 

PROGNOSTIC FACTORS FOR BC:

Patient-related

• Age–older age associated with worse disease (Level of evidence 
[LOE] 2)

• Gender–female patients have higher recurrence risk (LOE 3)
• Race–equivocal, especially regarding patients of African origin

Environmental factors

• Smoking (LOE 3)
• Other factors (infection, family history, exposures)–uncertain

Tumor-related factors

• Tumor size > 3 cm
• Multifocality–higher recurrence, ? effect on progression
• Recurrence (time to recurrence, > 1 recurrence/year)
• Quality of TUR

Pathology-related factors

• Stage (Grade 2)
• Grade (Grade 2
• Concomitant carcinoma in situ (Grade 3)
• Prostatic involvement (Grade 3)
• Lymphovascular involvement (Grade 3)
• Variant histology (LOE 3)
• T1 substaging

Molecular-related factors

• Urine markers (previously discussed) – LOE 2 per this group
• Somatic mutations (LOE 3)
• Molecular subtyping (LOE 3)
• Most widely used risk stratification tools: European 

Organisation for Research and Treatment of Cancer or EORTC 
and Club Urólogico Espanol de Tratamiento Oncológico or 
CUETO.

• American Urological Association (AUA)/Society of Urologic 
Oncology (SUO) lists small-volume (< 3 cm) high-grade (HG) Ta 
as intermediate risk. Most others list any HG as high risk 

• Most widely used risk-stratification tools: EORTC and CUETO. 
• AUA/SUO lists small volume (< 3 cm) HG Ta as intermediate risk. 

Most others list any HG as high risk 
Management of positive cytology and normal  
white light cystoscopy

• R/o extravesical disease (LOE 3, Grade C)
• Computed tomography urogram
• Random bladder biopsies
 • Photodynamic evaluation   

• If all negative, then bilateral ureteroscopy with biopsy
• If also negative, then close surveillance

• 40% to 75% will find disease on follow-up, usually within 
1-2 years

Prostatic urethral involvement

• Routine biopsy on initial evaluation not warranted (LOE 3)
• TUR loop biopsy is preferable to a cold-cup biopsy (LOE 3)
• HG pTa/T1 or Tis in prostatic urethra

• Initial TURP + Bacillus Calmette-Guerin (BCG) appears to be 
safe (LOE 3)
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• With recurrence, radical cystectomy (RC) + urethrectomy 
(LOE 3)

• Tis in prostatic ducts
• Limited data
• RC if extensive in ducts (LOE 3)
• Alternative if TUR of the prostate + BCG

• Prostatic stromal invasion–treat as MIBC
Management of low-risk and intermediate-risk non-MIBC

• No significant change from the 2012 guidelines
• Single dose instillation therapy recommended within 6 hours 

(mitomycin C, epirubicin, pirarubicin) if low risk
• If intermediate risk, ongoing instillations
• Intermediate risk–risk-adapted approach recommended, 

based on EORTC risk calculator
In-clinic fulguration is acceptable for patients with recurrent 
low-grade Ta with no prior history of high-risk disease of CIS, and 
negative cytology

• New–expectant management for low-grade Ta is acceptable 
(Grade B)

• Urine cytology must be followed and be negative
• A protocol must be established and followed

Management of high-risk non-MIBC

• Repeat TUR of bladder tumor guidelines–similar to what was 
presented by Dr. Kamat

• Patients with variant histology, lymphovascular invasion, or 
deeply invasive T1 may not be candidates for bladder-sparing 
therapies and should be considered for early cystectomy (LOE 3, 
Grade C)

• BCG recommendations are unchanged
• The wording of maintenance (“at least 1 year”) therapy 

was debated by the group. It was not felt this wording was 
strong enough based on the studies that demonstrated 
benefit with 3 years’ maintenance. This may be changed 
prior to publication

• BCG failure
• Relapsing
• Refractory: disease progression after 1 cycle induction or 

persistent/worsening after 2 cycles of induction (LOE 3, Grade 
B)

• Unresponsive: BCG refractory and BCG relapsing high risk 
within 6 months of last BCG exposure

• RC is the gold standard for treatment (LOE 3, Grade C)
• Salvage intavesical therapy only if refuse RC and 

clinical trials

• Brief discussion without strong recommendations for 
alternative therapy (hyperthermia, etc)

• Grade B recommendations for radiofrequency-induced 
chemohypothermia, electromotive mytomycin C if unfit or 
unwilling to undergo RC or if BCG not available

Full details will be published in the printed chapter.
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Joint Consultation on Bladder Cancer - 
Systemic Therapy for Metastatic Urothelial 
Carcinoma

Dr. Axel Merseburger, along with Dr. Cora Sternberg, co-chaired for 
this chapter. There has been much development in this space over 
the past 5 years, so he highlighted some of the key changes along 
the way. However, the final published chapter will have the most 
up-to-date recommendations. 

There were 5 general sections for this chapter:

1. First-line treatments, doublet-therapy, and triplet-drug 
combination with cisplatin therapy

2. Cisplatin-ineligible patients

3. Second-line treatments/Salvage chemotherapy monotherapy/
combination therapy

4. Targeted agents and biomarker driven strategies

5. Immunotherapy of bladder cancer

FIRST-LINE TREATMENTS, DOUBLET-THERAPY, AND TRIPLET-
DRUG COMBINATION WITH CISPLATIN THERAPY

In the 5-year period, there has been better patient selection and 
supportive care as well as earlier diagnosis and screening:

• Dose-dense MVAC (methotrexate, vinblastine, Adriamycin, and 
cisplatin) vs. MVAC (2006 Sternberg). At 2 years, there was a 
10% survival improvement with dose-dense MVAC

• Decreased the toxicity and increased the efficacy
• European Organisation for Research and Treatment of 

Cancer or EORTC randomized study confirmed these 
findings

• Level 1 evidence, Grade A recommendation
• Important to remember that cisplatin chemotherapy is still the 

standard-of-care first-line therapy
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• Produced a 72% objective response rate (ORR) in patients 
with metastatic urothelial cell cancer

• Doublet therapy (gemcitabine-cisplatin) is accepted as a 
standard-of-care first-line therapy as well

• Decreased rate of mucositis and neutropenia, but higher 
rate of thrombocytopenia

• Many have dropped the day 15 gemcitabine, resulting in a 
more tolerable 3-week course (Level 1b evidence)

CISPLATIN-INELIGIBLE PATIENTS

• Approximately one-half with muscle-invasive bladder cancer 
are ineligible for cisplatin therapy

• Carboplatin-based doublet therapy has traditionally filled this 
space, with ORR 36% (Level of evidence [LOE] 2)

• More recently, immune checkpoint blockage has been 
introduced into this field

• Pembrolizumab (ORR 29%) and atezolizumab (ORR 23%) 
are now approved

• Level 2 evidence
• Median overall survival (OS) was 15.9 months (9.3 months 

for carboplatin-based doublets)
• Gemcitabine triplet-therapies 

• Gemcitabine/cisplatin/paclitaxel–ORR 43%
• Gemcitabine/paclitaxel/doxorubicin–ORR 56%-Level 2 

evidence

SECOND-LINE TREATMENTS/SALVAGE CHEMOTHERAPY 
MONOTHERAPY/COMBINATION THERAPY

• Vinflunine phase 3 trial monotherapy
• OS benefit compared with best supportive care, but was 

not an intention-to-treat analysis
• LOE 1b, Grade B

• Taxanes–limited activity
• LOE 2, Grade B

• Pemetrexed–limited activity
• Vascular endothelial growth factor receptor tyrosine kinase 

inhibitors – no role in second-line therapy
• More recently, the RANGE study (Petrylak et al, Lancet, Sept 

2017) demonstrated prolonged progression-free survival (OS 
not available yet) with ramucirumab with docetaxel vs. docetaxel 
alone

• Promising, but not yet enough to make a recommendation
• At this time, no clear benefit for the use of combination 

therapy (LOE 2, Grade B)

TARGETED AGENTS AND BIOMARKER-DRIVEN STRATEGIES

Targeted agents were discussed extensively in earlier sessions, and 
the concept of precision medicine was already covered. As such, Dr. 
Merseburger did not spend much time on this topic. The group’s 
guidelines were as follows:

• Enroll in biomarker-based clinical trials
• Biopsies at the time of progression or ctDNA profiling
• Level 2 evidence for:

• Sunitinib, ramucirumab with docetaxel, afatinib for patients 
with Her2/Her3 somatic alterations

• Enfortumab or multiple fibroblast growth factor receptor-3 
inhibitors for individuals with fibroblast growth factor 
receptor-3-activating mutations

• Everolimus for patients with tuberous sclerosis 1/2 
somatic mutations or inactivating mutations

IMMUNOTHERAPY OF BLADDER CANCER

These novel therapies are revolutionizing the field of systemic 
therapy for bladder cancer.

Five of these treatments have been approved by the U.S. Food and 
Drug Administration so far, and a few are utilized in phase 1 trials 
alone!

• Therefore, there is some room for improvement in the selection 
of patients who respond best

• Those with high mutational load and microsatellite instability 
seem to respond best

• However, as discussed previously, identifying good biomarkers 
has been difficult

Several are now even in trials for the adjuvant setting after radical 
cystectomy for high-risk muscle-invasive bladder cancer.

The full guidelines will expand further on the recommendations.
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Renal Tumor Anatomic Complexity:  
Clinical Implications for Urologists

Dr. Robert Uzzo began by discussing tumor anatomic complexity,  
stating that urologists often intuitively know whether a renal 
mass will be an “easy” or a “hard” partial nephrectomy based on a 
cursory overview of axial imaging. Risk stratifying these masses in a 
standardized way, however, has been difficult, he observed.

Tumor complexity scoring helps quantify the degree of anatomic 
difficulty of surgical intervention. It is important to note that while 
not every tumor is the same, though, not every patient is the same 
either. Tumor management should always take into account patient 
factors as well. 

By quantifying degree of complexity, this type of management can:

• Help inform case selection
• Predict ischemia
• Anticipate complications
• Predict active surveillance
• Possibly foretell pathology

As such, tumor management has now been incorporated into 
American Urological Association guidelines as part of Evaluation & 
Management, Patient Counseling, and Treatment Decision Making.

Next, Dr. Uzzo focused specifically on the Nephrometry score, a 
geometry-based scoring system. It is a points-oriented system that 
revolves around size, endophytic/exophytic nature, nearness to 
collecting system or sinus, anterior/posterior, and location relative 
to polar lines. This is also known as theR.E.N.A.L. system, which is 
the acronym for its key components. The summed score from 4 to 
12 can help group renal masses into low (4-6), medium (7-9), or 
high-risk (10-12) categories. 

Beyond parenchymal complexity, though, additional features need 
to be considered: contact surface area, pelvic anatomy, and vascular 
anatomy. Contact surface area determines how much normal 
parenchymata are affected in addition to surface area that has been 
correlated with glomerular filtration rate change and blood loss.

Independently, there are additional methods to grade complexity as 
well as measures of hilar complexity. There are also other well-
established complexity measuring tools, including Preoperative 
Aspects and Dimensions Used for Anatomic Classification or PADUA 
(Eur Urol. 2009), centrality index or C-index (J Urol. 2010), and 
arterial-based complexity or ABC score (Eur Urol. 2014). However, all 
of them ultimately have been correlated:

1. Complications post-nephron-sparing surgery that are specifically 
correlated with increased Clavien-Dindo classifications

2. Complications postablation

3. Warm ischemia time

4. Leak

5. Operative approach, more likely to pursue the open type for high-
complexity lesions

6. Hemorrhage

7. Pathology

8. Survival

9. Choice of treatment, including decisions to biopsy and  to pursue 
active surveillance

10. Renal failure

11. Operative time

Higher-volume centers are more likely to perform nephron-sparing 
surgery in those with intermediate-risk or high-risk Nephrometry 
scores due to comfort. 

He also highlighted the impact of fat type on surgical outcomes. 
Anecdotally, every surgeon knows that there is “good fat” and “bad 
fat.” Older patients and men have more perinephric fat, often referred 
to as “bad fat.” Fat thickness at renal vein, fat stranding, and other 
measures have been introduced (Mayo Adhesive Probability score) to 
help predict this factor prior to surgery.

The urinary collecting system is important to evaluate as well. 
Collecting system anatomy can assist in predicting urine leak. 
Small intrarenal renal pelvis may foretell higher urine leaks that 
are traceable to higher intrarenal pelvic pressures compared with 
extrarenal dilated renal pelvis. 

In conclusion, Dr. Uzzo observed that there is much work that can be 
done in this field to help better counsel patients, prepare for surgery, 
and predict outcomes. 
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New Therapy for Advanced Renal Cell 
Carcinoma (RCC)

Dr. W. Marston Linehan presented information targeting the 
treatment of advanced RCC, specifically barriers and new 
opportunities, and focusing on major principles that include the 
personalization of therapies rather than specifics. 

At this point in time, we are up to 17 different RCC subtypes, and this 
will likely expand. In addition, there are new possibilities in the field 
that require further exploration. While well-focused therapies have 
been approved for over a decade, the introduction of the immune 
checkpoint inhibitors has reinvigorated this area of medicine. 
Having been present for the initial experience with immune therapy 
(interferon-alpha, interleukin-2), Dr. Linehan felt that the current 
immune checkpoint inhibitors show much promise, suggesting that 
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his audience pay attention to the development of chimeric antigen 
reception therapy or CAR-T, which has yet to demonstrate success 
in solid malignancies. But when CAR-T does begin to show potential, 
it may again drastically change the landscape of opportunities. 
Lastly, the possibility of combination therapies–immune checkpoint 
therapies with each other, with targeted therapies, and even with 
other agents–may yield greater results than any monotherapy does.

Dr. Linehan indicated that there are three main histologies of RCC 
to highlight some of the progress made, putting the spotlight 
on clear cell RCC, papillary type I RCC, and papillary type II RCC. 
While much discussion was on anecdotal evidence or molecular 
pathways, there were some important take-home messages: 
Intratumoral heterogeneity has become critically important, and 
RCC is understood to have significant heterogeneity, even within 
the primary lesion. Better characterization of the primary tumor and 
metastases can help guide more pinpoint therapy.

He opined that there will be significant advancements in the 
stratification and management of patients with RCC in the next 
several years. However, international collaboration among centers of 
excellence is reportedly the key to success.
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Management of Complex Renal Masses: 
Risk Benefit Trade-off of Partial vs. Radical 
Nephrectomy

Dr. Alessandro Volpe presented a lecture on the management of 
complex renal masses, specifically weighing the risk/benefit ratios of 
partial nephrectomy (PNx) and radical nephrectomy (RNx).  

He reviewed the major urologic-guideline recommendations, with 
surgery remaining the mainstay of therapy for localized kidney 
cancer, particularly T1 and T2 diseases. There is strong evidence 
suggesting that PNx is preferred over RNx for patients with T1 
lesions. PNx should be prioritized for those with T1 lesions as well 
as for individuals with solitary kidneys, bilateral masses, known 
familial renal cell carcinoma, preexisting chronic kidney disease, and 
proteinuria. This type of nephrectomy should also be considered 
for patients who are young or have comorbidities (hypertension, 
diabetes) that may affect renal function in the future.

• However, the evidence to support this is quite low and primarily 
based on retrospective cohort studies

• None of the studies stratifies patients by surgical complexity
• In terms of incidence, though, the incidence of PNx has been 

steadily rising, while the rate of RNx has been decreasing

FACTORS THAT SHOULD BE ACCOUNTED FOR  
IN THE DECISION-MAKING PROCESS:

1. Tumor factors

• Tumor complexity–Nephrometry scores, PADUA (Preoperative 
Aspects and Dimensions Used for Anatomic Classification) 
scores, C-index

• Histology and grade, biopsy pathology
• Tumor growth pattern and kinetics
• Tumor focality
• Tumor size

2. Patient factors

• Baseline renal function
• Comorbidities

3. Surgical factors

• Robotic surgery–advent has allowed for easier/faster tumor 
excision, expansion of the indications for PNx, shorter learning 
curve than laparoscopic PNx; but only intermediate follow-up 
data are available and expensive

EVIDENCE SUPPORTING PNX:

• Based mainly on retrospective series
• Oncologic outcomes have been shown to be the same between 

the 2 surgical options
• Only 1 randomized study in this space–European Organisation 

for Research  and Treatment of Cancer or EORTC study (Van 
Poppel et al)

• The estimated risk of death from renal cell carcinoma following 
nephron-sparing surgery (NSS) was not significantly higher than 
RNx (hazard ratio 2.06, confidence interval 0.62-6.81, P = .23)–
wide range traceable to small number of cancer deaths

• In cT1 tumors up to 5 cm in size
• NSS spares renal function–well-established
• Long-term functional outcomes of EORTC study, while 

estimated glomerular filtration rate is, on average, lower for 
patients undergoing RNx compared with NSS, neither group 
experiences a continued decline over time

• Lower estimated glomerular filtration rate (particularly due 
to medical causes) is associated with cardiovascular events, 
hospitalization, and higher rates of death

• In studies accounting for confounding variables such as diabetes 
and heart disease, patients with RNx still had higher rates of 
cardiovascular events and all-cause mortality

• However, this benefit was not seen in the Van Poppel 
randomized, controlled trial (the only Level 1 evidence available)

• May be because of bias of retrospective analysis and confirmed 
in a Surveillance, Epidemiology, and End Results or SEER study, 
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in which patients undergoing NSS had better overall survival 
than patients not undergoing surgery at all!

• Ultimately, NSS likely preserves renal function, but does so 
without any evidence of overall survival benefit

• Propensity-matched analysis suggests some overall-survival 
benefit for patients younger than 65 years of age

• These benefits have to be balanced, though, against the risk of 
positive surgical margins and that of leaving disease behind

• In general, positive surgical margins may not equate to worse 
oncologic outcomes; in high-risk patients with positive surgical 
margins, rate of recurrence can be quite high (Shah et al)

CONCLUSIONS:

1. NSS is the gold-standard treatment for localized pT1 tumors

2. It has comparable oncologic outcomes to RNx

3. This form of surgery leads to better renal function sparing than 
RNx does

4. It avoids progression to severe chronic kidney disease in patients 
with solitary kidneys or baseline-poor chronic kidney failure

5. This surgery may decrease the risk of cardiovascular deaths and 
all-cause mortality in selected patients.
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The Unmet Need in Locally Advanced Renal Cell 
Carcinoma (RCC) Treatment: Game Changers?

Three well-respected urologic oncologists were asked to speak 
about the single most important observation of the recent past, 
choosing the areas that they felt represented the most exciting 
discoveries.

In one of these lectures, Dr. Peter Mulders discussed the Sunitinib 
Trial in Adjuvant Renal Cancer or S-TRAC,1 The New England Journal 
of Medicine paper in which sunitinib was assessed in the adjuvant 
setting for patients with high-risk localized RCC treated with 
nephrectomy.

Individuals who undergo major extirpative surgery for high-grade 
localized or locally advanced RCC have a high risk of recurrence and 
outcomes similar to good-risk metastatic RCC, but there are no 
good predictors as to who develops those metastases. While there 
are numerous nomograms to risk-stratify patients based on clinical 
characteristics (the University of California Los Angeles Integrated 
Staging System, etc.), these were used in the major adjuvant trials 
and have not demonstrated enough discriminatory value to show 
benefit of adjuvant therapy.

Dr. Mulders briefly reviewed the history of adjuvant therapy trials for 
RCC, starting with those utilizing classic immunotherapy followed 
by the use of targeted therapy. He made some important points 
regarding the mode of action of that particular treatment, specifically 
as an angiogenesis inhibitor. In principle, would this therapy work on 
micrometastatic disease?

Getting back to the S-TRAC Study, it was the first positive trial 
for adjuvant therapy in this disease space. However, the ASSURE 
(Adjuvant Sorafenib or Sunitinib Unfavorable Renal Carcinoma) Trial 
demonstrated no specific benefit in this same population.² There are 
more trials reporting soon or ongoing, but the pazopanib adjuvant 
study also proved negative.

At this time, there is no recommended adjuvant therapy. However, 
there is indeed an unmet need for this type of therapy. Novel 
treatments such as immune checkpoint blockage may provide 
benefit that has not been convincingly seen with targeted therapy.
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The Synergic Effect of Metformin and 
Everolimus in Renal Cell Carcinoma (RCC)

Dr. Young Eun Yoon discussed a study that investigated the 
antitumor effects of metformin teamed with everolimus on RCC cell 
lines. 

The water-soluble tetrazolium salt cell viability assay and colony-
formation assays were performed to investigate the effects of 
metformin, everolimus, and their combination on normal kidney 
epithelial cells (hexokinase-2, LLC-PK1) and RCC (Cakil, Caki2) 
cell growth. Signaling molecules involved in mammalian target of 
rapamycin (mTOR) signaling was analyzed by immunoblot analysis 
of various proteins, including mTOR, AMP-activated protein kinase, 
4E-binding protein 1, and p70S6K.

This particular tetrazolium salt cell viability assay showed that both 
metformin and everolimus reduced cell viability of normal kidney 
cells and renal cancer cells in a dose-dependent manner. Metformin 
combined with everolimus had a synergistic inhibitory effect in a 
dose-dependent manner. In Caki-2 cell, metformin and everolimus 
together effectively inhibited colony formation. In addition, this blend 
inhibited mTOR down signaling molecules, AMP-activated protein 
kinase, 4E-binding protein 1, and p70S6K in Caki-2 cell.
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The study demonstrated the synergic antitumor effects between 
metformin and everolimus, which could potentially be a prospective 
therapeutic strategy to achieve potent antitumor effects on RCC.

PRESENTED BY: YOUNG EUN YOON, MD, YONSEI UNIVERSITY HOSPITAL, SEOUL, 
SOUTH KOREA

WRITTEN BY: HANAN GOLDBERG, MD, UROLOGIC ONCOLOGY FELLOW (SOCIETY OF 
UROLOGIC ONCOLOGY), UNIVERSITY OF TORONTO, TORONTO, ONTARIO, CANADA

Variation in Surgical Quality Affects Outcome of 
Renal Cell Carcinoma (RCC) Treatment

Dr. Antonio Finelli covered surgical quality control in the setting of 
nonmetastatic RCC, specifically focusing on data-driven quality-of-
care outcomes. While there are many studies expanding the horizon 
of what can be done, it is a must to continue assessing what is 
already being done and whether or not it can be improved. 

He began by reviewing some of his own group’s assessments of 
quality indicators within the Canadian healthcare system, along with 
the deficiencies they found. Specifically, they included low-volume 
surgeons at low-volume centers with high levels of complications, 
a lack of adherence to established guidelines, and surgeon learning 
curves that affected quality.

Dr. Finelli indicated that this can be a difficult topic to broach and is 
often not well-received by surgeons. But, he added, “understanding 
our limitations is an important step toward improving the field.”

VOLUME-OUTCOME RELATIONSHIPS IN THE TREATMENT OF RCC

As with other malignancies, volume of surgery is associated with 
oncologic, functional, and perioperative outcomes. 

• In-hospital mortality was more common in the practices of 
surgeons with low levels of performing such operations

• High-volume surgeons were more likely to do a nephron-
sparing surgery, have fewer in-hospital complications, and 
produce a lower in-hospital mortality rate

Establishing Quality Indicators (QIs)–to improve on the above 
findings, a QI is needed. However, what is the right QI? How do we 
measure quality? What do we change based on the results?

• Donabedian model involves 3 different QIs-structure QIs, 
process QIs, and outcomes QIs–to help improve quality

Dr. Finelli then reviewed his work with RCC QIs in the Canadian 
healthcare setting. In a multiple-specialty working group, he and his 
colleagues were able to identify 23 QIs along the entire spectrum of 
RCC diagnosis, staging, treatment, and survival outcomes. This was 
based on data and expert opinion.

What makes a good QI?

• Valid

• Reliable
• Feasible
• Usable

The QI also needs to have inter-hospital variance so it can actually 
discriminate performance. Only if variance exists is there room for 
improvement!

The goal is to identify low-quality outliers, though all of those 
involved should continue to try for improvement!

Case-mix adjustment (accounting for case complexity) is important 
as case mix can affect quality measures.

Dr. Finelli’s first attempt at benchmarking for RCC was to utilize the 
National Cancer Database (NCDB) to gauge hospital-level quality 
performance for RCC

• QIs (Case-mIx adjusted)
• Partial Nephrectomy Proportion (T1a)
• Minimally Invasive Proportion (T1-2)
• Positive margin rate (T1)
• Length of stay (T1-4)
• Re-admission rate (T1-4)

• While not perfect, QIs are well-suited for their intended purpose
• Validated in the NCDB first to ensure variations
• Composite scores allow for better stratification of patients, 

narrowing down those that are high outliers or low outliers on 
all QIs

• Learn from the high outliers
• Help the low outliers

• Composite score correlated with mortality and other adverse 
events helps indicate validity

Once created within the NCDB external database, they went on to 
assess Ontario hospitals with more granular data, which are pending.

TAKE-HOME MESSAGES:

1. Quality is far more than just surgical care and volume-outcomes 
relationships

2. Ideally, quality should also reflect nonsurgical management as 
well.
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