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Dear Colleagues:

Welcome to the final 2018 issue of Everyday Urology - 
Oncology Insights. On December 6, 2018, UroToday celebrated 
its fifteenth year online. Over the years, the site has productively 
evolved, providing concise and innovative coverage of relevant 
and clinically important contemporaneous updates in urologic 
oncology as well as curating cutting edge educational videos 
and discussions amongst leading experts within the field. This 
issue of Everyday Urology includes some of UroToday’s leading 
voices, featuring a compilation of perspectives on important and 
rapidly changing topics in GU Oncology, focusing upon androgen 
deprivation therapy and nuclear medicine imaging advances. In 
the following pages, we explore how the aforementioned thera-
peutics and technology data is reshaping the evaluation, treatment 
and diagnosis of urologic cancers, thereby enabling physicians to 
maintain and strive towards optimal patient outcomes. 

Thomas Keane, MD provides a concise and well-balanced 
update on the use of androgen deprivation therapy (ADT) for 
the evaluation and treatment for advanced prostate cancer 
patients. As Keane describes, ADT has been the mainstay for 
initiating the treatment of advanced and metastatic disease since 
the 1940s — today, more than half of all prostate cancer patients 
will undergo ADT. In his update, Keane discusses the toxicities 
related to ADT including an important focus upon cardiovascular 
health, and thus considers how outcomes may differ by various 
patient characteristics, for example, age and ethnicity, and 
thereby suggests processes for improved risk management. He 
also expounds his discussion with a review of the STAMPEDE and 
LATITUDE ground breaking trials and the combinatorial use of 
both docetaxel and abiraterone acetate with ADT. 

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.

Phillip Koo, MD provides his expert commentary on next 
generation imaging (NGI) techniques and the future applica-
tion of NGIs for evaluation of advanced PCa progression and 
management. Koo reviews the use of various PET scan advances 
as well as MRI for advanced PCa patients, inclusive of recent trial 
data, for example, the recent PRECISION study. He also comments 
on available radiotherapeutics and the role of radium 223 for its 
survival benefit and its application with novel hormonal agents.  
He also discusses the practical challenges associated with acces-
sibility and reimbursement for NGI advances. 

Finally, we conclude this issue with a review of October’s 
ESMO 2018 Congress in Munich, Germany. This ESMO Spotlight 
includes coverage of Dr. Cora Sternberg’s presentation on the use 
of immunotherapy for the treatment of renal and bladder cancers, 
results from the phase III study IMmotion151 for metastatic renal 
cell carcinoma, preliminary results from the TRITON study for 
metastatic castration resistant prostate cancer, and the coverage 
of other presentations impacting the role of chemotherapy in GU 
cancer treatment.

As 2018 concludes, I look forward to the pending import-
ant trial read outs which will assuredly impact the field of GU 
Oncology. I look forward to sharing this issue of Everyday Urology 
- Oncology Insights with you. Thank you for readership and your 
feedback. Happy Holidays and Happy New Year!

Sincerely,
Neal Shore, MD, FACS
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but also provides resources for our clinical colleagues regarding 
the additional value added services of our specialty.6

Big data analysis and artificial intelligence has become the 
primary discussion topic at our national meetings.  There is no 
question that AI and machine will revolutionize our field and pro-
vide additional tools for radiologists to improve our performance 
which includes accuracy and efficiency. As we embrace this shift 
in our field, we will become better data managers to improve 
diagnosis. In response to this disruptive technology,  the ACR has 
created a Data Science InstituteTM (DSI) to guide us all on which 
problems in radiology need big data solutions and how best 
to ensure that algorithms are safe, effective, and integrable into 
current systems.8,7 This year, the DSI published more than 50 use 
cases covering relevant clinical scenarios.9 Several hundred more 
such cases will be freely available on the DSI website by 2020.9

For urologists, big data and artificial intelligence will enhance 
the services provided by your local radiology and nuclear 
medicine practice.  As a specialty, we will not only perform and 
interpret exams, but we will also be able to better identify at-risk 
patients, determine who needs imaging, recommend the most 
appropriate tests, improve diagnosis, and help manage follow up 
for our patients while also managing risk and costs. These tools 
are around the corner; and the more we understand and engage 
with them, the more we can use them to benefit our patients.

PROSTATE MRI

The characterization of local disease in prostate cancer is a 
crucial part of management, and multiparametric prostate MRI is 
becoming an important disruptor in this space. Historically, issues 
with cost, access, and accuracy limited the utility of mpMRI for 
prostate cancer surveillance.10 The best use of mpMRI remains 

M any of these disruptors are exciting—they aim to 
advance diagnostics, treatment, outcomes, and multidisciplinary 
patient-centered care. But they come with risks, too: Their popu-
larity can outpace their efficacy and safety, and they can impede 
clinical workflows.3,4

As technology-driven specialties, radiology and nuclear 
medicine are often targets of disruption. In this article, I briefly 
discuss value-based radiology, big data, multiparametric prostate 
MRI, next-generation PET imaging, and targeted/radioligand 
therapies, all of which are transforming the role of radiology and 
nuclear medicine in the diagnosis, treatment, and surveillance 
of genitourinary malignancies. I also share tips for incorporating 
radiologic innovations into urology practice.

VALUE-BASED RADIOLOGY AND BIG DATA

Value-based healthcare is a model in which hospitals and 
physicians are paid based on patient outcomes, not services 
provided.5 The goal is to make healthcare more efficient and 
cost-effective while improving health, quality of life, and patient 
satisfaction.

In the past, improved performance and change in manage-
ment resulting from new imaging technologies was enough to 
justify reimbursement. In today’s environment of cost containment,  
the bar is higher; these technologies need to show a positive 
impact on outcomes which is challenging, especially when 
evaluating diagnostic tools. 

In response to the changing landscape of the field, the 
American College of Radiology has focused efforts to provide a 
roadmap to value based radiology through various tools such as 
clinical decision support, structured reporting, and appropriate 
use criteria. This Imaging 3.0 Initiative not only benefits radiology, 

Experts at Harvard Business School first coined the term disruptive innovation to describe how small, 

poorly resourced companies could successfully challenge larger ones.1 More than two decades later, 

this concept is central in medicine, where innovations in everything from protoeomics and wearables 

to electronic health records and health economics are upending our status quo.2,41

PHILLIP J. KOO, MD is the Division Chief of Diagnostic Imaging at the Banner MD Anderson Cancer Center in Arizona. Prior to 
this, he was Chief of Nuclear Medicine and Associate Professor of Radiology at the University of Colorado School of Medicine. 
Dr. Koo completed his transitional internship at the University of Pennsylvania Medical Center-Presbyterian, radiology 
residency at Pennsylvania Hospital of the University of Pennsylvania Health System, and fellowship at the Harvard Medical 
School Joint Program in Nuclear Medicine. He is a diplomate of both the American Board of Radiology (ABR) and American 
Board of Nuclear Medicine. Dr. Koo is an active member of multiple societies and serves on the scientific program committee 
for the Radiological Society of North America, nuclear radiology certifying exam committee for the ABR, and is the Chair of the 
Quality and Evidence Committee for the Society of Nuclear Medicine and Molecular Imaging.
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a hot topic for debate. However, recent results from the interna-
tional, randomized prospective PRECISION trial provides practice 
changing results that need to be discussed.11 In this study, 500 
men with clinical suspicion of prostate cancer and no history of 
prostate biopsy underwent either standard transrectal ultrasound 
(TRUS)-guided biopsy with 10 or 12 core samples, or mpMRI, 
followed by mpMRI-guided biopsy if mpMRI was positive.11 

Clinically significant cancers, defined as biopsy cores 
showing disease of Gleason score 3 plus 4 (Gleason sum of 
7) or greater, were identified in 38% of men who underwent 
mpMRI versus 26% of men who received TRUS-guided biopsy.11 
Conversely, clinically insignificant cancers were identified in 9% 
and 22% of men, respectively. In all, 28% of men who underwent 
mpMRI had negative results, enabling them to forego biopsy. 
Consequently, the use of MRI-targeted biopsy led to fewer core 
biopsies and lower rates of complications of prostate biopsy, such 
as hematuria, pain, rectal bleeding, and erectile dysfunction.

The PRECISION trial occurred at both academic and 
non-academic sites and included clinicians who were deemed as 
moderately experienced with MRI-targeted biopsy.11 In the subset 
of cases that underwent central radiology review, only 78% con-
corded with site readings. The inter-reader variability with pros-
tate MRI remains a challenge, but will continue to improve with 
the continual iteration of PIRADS. For the time being, I recommend 
finding a role for prostate MRI and MRI-guided interventions in 
your practice.  MRI guided intervention options include MRI/
US fusion biopsies, in bore MRI guided biopsies, and cognitive 
registration targeted biopsy.12 In addition, I strongly recommend 
identifying a local radiologist who can champion prostate MRI and 
can work closely with the urologist through continual feedback to 
improve performance.

NEXT-GENERATION IMAGING

Positron emission tomography–computed tomography (PET/
CT) is a valuable tool for detecting and staging prostate cancer 
when coupled with radiotracers that can capture physiologic 
processes such as tumor metabolism, hormone receptors and 
the presence of prostate specific membrane antigen (PSMA) or 
gastric releasing peptide.15,14,13

The use of PSMA-targeted PET/CT deserves particular 
attention, as it has been found superior to all other types of scans 
for detecting metastatic or recurrent prostate cancer in men with 
biochemical recurrence.18,19,17 There are various PSMA-targeted 
PET agents,14 none of which are yet approved by the U.S. Food and 
Drug Administration (FDA).

However, the results of the phase 2/3 OSPREY 2301 study are 
paving the way for an FDA approval.20 In OSPREY, researchers 
evaluated PET/CT with 18F-DCFPyL(PyLTM), a novel small PSMA-
targeting molecule, for detecting tumor tissue in patients with 
high-risk locally advanced prostate cancer (cohort A) or distant 
metastases (cohort B).20 

In October 2018, Progenics Pharmaceuticals reported that 
in  cohort A, PyL-based PET/CT detected pelvic lymph node 
disease with a specificity of 96% to 99% and a sensitivity of only 
31% to 42%.20 In cohort B, PyL detected metastatic lesions with a 
sensitivity of 93% to 99% and a positive predictive value of 81% 
to 88%. PyL-emergent adverse events were uncommon and none 
were serious. After discussing these data with the FDA, Progenics 
Pharmaceuticals is planning a phase 3 trial of PyL that will assess 
the positive predictive value of PyL-based PET/CT in biochemi-
cally recurrent prostate cancer.20

It is important to keep in mind that PSMA is not specific to 
prostate cancer. Prostate-specific membrane antigen is simply 
glutamate carboxypeptidase II, a transmembrane protein that is 
highly expressed in the neovascular endothelial cells of many 
types of solid tumors.22 Recently, researchers also reported that 
PSMA is expressed at above-background levels in neural tissue. 
In a PET-CT study of 417 individuals, 98.5% showed uptake by 
peripheral ganglia of the PSMA ligand 68Ga-HBED-CC PSMA, also 
known as 68Ga-PSMA-11.23 Uptake by cervical, sacral, and celiac 
ganglia occurred in 92%, 89%, and 46% of patients, respectively. 
Compared with ganglia, lymph nodes with metastases showed 
distinct configurations and significantly greater uptake of 
68Ga-PSMA-11. Your local radiologists need to understand such 
findings to avoid “overcalling” PSMA PET/CT scans as metastases 
when they are not.

EFFECTS ON MANAGEMENT AND OUTCOMES

Having established the power of next-generation imaging 
for the evaluation of prostate cancer, the next question is whether 
and how it changes management. Accordingly, the prospective, 
multicenter LOCATE study evaluated 18F-fluciclovine PET/CT 
in 213 men with suspected biochemical recurrence (median 
PSA, 1.00 ng/mL).16 Axumin PET/CT identified lesions in 57% of 
patients, including in 30% of men whose PSA levels were between 
0 and 0.5 ng/mL. These findings altered management in 59% of 
men, and most (78%) changes were major, such as switching 
from non-curative systemic therapy to salvage therapy, or from 
non-curative or salvage therapy to watchful waiting.

Looking beyond management, we need to ask how next-gen-
eration imaging affects outcomes. We can expect a considerable 
amount of new data on this in the next few years, but an early 
signal has come from a randomized, multicenter phase II trial 
that linked metastasis-directed therapy guided by choline PET/
CT with a median 8-month longer androgen deprivation therapy 
(ADT)-free survival when compared with surveillance alone in 62 
men with biochemically recurrent prostate cancer.21

Study participants had up to three extracranial metastases 
detected by initial choline PET/CT and serum testosterone levels 
above 50 ng/mL.21 They underwent choline PET/CT at baseline, 
with PSA follow-up every 3 months and repeat imaging in the 
event of PSA progression or clinical suspicion of progression. 
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reveal previously undetectable metastases, and that these findings 
can facilitate earlier treatment.27 When deciding whether to order 
next-generation imaging, we recommend considering symptoms, 
biomarker values, and comorbidities.27 Based on the available 
data, we recommend 18F-fluciclovine as the exam if choice in the 
United States based on performance and availability.  That being 
said, the future FDA approval of PSMA targeted agents will surely 
change this discussion in the near future.

Looking forward, we will be faced with the challenge of hav-
ing  to choose among several approved next-generation imaging 
agents. Access and cost will affect this decision, but hopefully, 
so will robust outcomes data. For now, I suggest reviewing the 
RADAR III recommendations to start incorporating next-genera-
tion imaging into your prostate cancer clinics. I also recommend 
determining which next-generation imaging tools you have 
available and which radiologists you can consult and exchange 
feedback with, which is vital for learning and improvement. It’s 
also crucial to think ahead—before ordering next-generation 
imaging, know how the results will affect management.

TARGETED RADIOPHARMACEUTICALS/
RADIOLIGAND THERAPIES

Targeted radiopharmaceuticals and radioligand therapies are 
poised to become extraordinary disruptors in oncology, nuclear 
medicine, and radiology. First, let’s consider radium (Ra)-223 
dichloride (XofigoÒ), an alpha-particle therapy that was FDA-
approved in 2013 for the treatment of castration-resistant prostate 
cancer in patients with symptomatic bone metastases and no 
known visceral metastatic disease.28 

In the associated randomized, double-blind, phase III 
ALSYMPCA trial, up to six cycles of Ra-223 were well tolerated 
and significantly improved overall survival over placebo when 
added to best standard of care (respective medians, 14.9 vs. 
11.3 months; P<.001).29 Radium-223 also significantly prolonged 
median time to first symptomatic skeletal events (SSEs) (15.6 vs. 
9.8 months; P<.001).

This was the first indication that nuclear medicine could 
significantly improve prostate cancer survival. The next question 
was whether adding a novel androgen-directed therapy to Ra-223 
could further improve outcomes. In the phase 3, double-blind 
ERA 223 trial, 806 men with asymptomatic or mildly symptomatic 
chemotherapy-naïve bone-metastatic disease were randomly 
assigned to receive Ra-223 or placebo plus abiraterone acetate 
and prednisone/prednisolone.30 All patients received proto-
col-specified treatment, but the trial subsequently was unblinded 
because of concerns about increased fractures and mortality with 
Ra-223-abiraterone-prednisone.30 As a result, the FDA added a 
warning to the Xofigo label.28

At the 2018 meeting of the European Society for Medical 
Oncology, ERA 223 investigators confirmed that adding Ra-223 
to abiraterone-prednisone led to an increased fracture rate in this 

After a median follow-up of 3 years, median ADT-free survival 
was 21 months with metastasis-directed therapy (stereotactic 
radiotherapy or surgery) versus 13 months with surveillance 
(hazard ratio, 0.60; 80% confidence interval [CI], 0.40 to 0.90; P = 
.11). Although the effect of PET/CT-guided therapy did not reach 
statistical significance, these findings nonetheless suggest that 
PET/CT might lead to better outcomes for patients with advanced 
prostate cancer.

STAGE MIGRATION AND THE WILL ROGERS EFFECT

“When the Okies left Oklahoma and moved to California, 
they raised the average intelligence level in both states.” This 
quote by Will Rogers reflects a statistical paradox—in some cases, 
moving the elements of one set to another increases the mean 
value of both.24, 25

The Will Rogers effect is of central importance in diagnostic 
radiology. In oncology, a prime example is stage migration, 
in which the advent of more sensitive diagnostics leads to the 
detection of previously undetectable metastases and causes 
patients to be reclassified as higher-risk. For example, patients 
who would have been classified as M0 based on conventional 
imaging might now be classified as having low-volume metastatic 
(M1) disease. Diluting an M1 cohort with these patients will 
improve key outcomes in the group, including survival. Removing 
these patients from the M0 group will have the same effect.26 
Consequently, researchers might conclude that a therapy has 
improved outcomes when patients actually are faring no better 
than before.24, 25 

The shift towards outcomes-based healthcare makes it more 
vital than ever to avoid the Will Rogers effect in clinical trials. 
Fortunately, we are seeing changes in study design that should 
help. For example, researchers are exploring how to define “high 
risk” to reflect truly lethal disease and how to analyze risk as a 
continuous variable (0% to 100%) rather than a binary one (low 
versus high-risk).26

CURRENT AND FUTURE CHALLENGES

Next-generation imaging of prostate cancer involves several 
challenges now and in the near future. First, in the face of (cur-
rently) sparse outcomes data, clinicians must decide when to use 
next-generation imaging, which agents to use, and when and how 
to use the results to change management. 

To address these questions, we recently convened the 
Prostate Cancer Radiographic Assessments for Detection of 
Advanced Recurrence (RADAR) III group to review and discuss 
current data and our clinical experiences with next generation 
imaging.27 Based on these discussions, we unanimously agreed 
that detecting progression to metastatic disease is a seminal event 
in prostate cancer management, that next-generation imaging can 
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patient population (29% vs. 11% for placebo-abiraterone-predni-
sone).30 However, Ra-223 did not alter SSE-free survival (medians, 
22.3 vs. 26.0 months for placebo-abiraterone-prednisone; HR, 
1.12; 95% CI, 0.92 to 1.37; P=.26) or any secondary endpoint, 
including overall survival (respective medians, 30.7 vs. 33.3 
months; HR, 1.20; 95% CI, 0.95 to 1.51).

This was a failed trial—the value of Ra-22329 as a monother-
apy did not translate to an added benefit when it was combined 
with a second-generation anti-androgen therapy. However, this 
was a “successful failure;” the link between Ra-223 and fractures 
was a new and important finding. Post-hoc analyses showed 
that the use of bone health agents significantly attenuated the 
risk of fracture in both trial arms.30 This underscores the need 
to preserve bone health when treating prostate cancer. Bone 
health agents are generally well tolerated, but hypocalcemia can 
occur at treatment initiation, zoledronic acid requires renal dose 
adjustments, and bone health agents can cause osteonecrosis of 
the jaw in approximately 1% to 2% of patients during the first year 
of treatment, with a rise in risk thereafter.31 Thus, these agents 
should be considered in combination with lifestyle changes such 
as diet and exercise.

In summary, there remains a significant role for Ra-223 in 
our advanced prostate cancer clinics, but not in combination 
with abiraterone-prednisone. More importantly, we all need to 
raise do our part to focus on bone health especially since our 
advanced prostate cancer patients are living longer. Researchers 
are studying whether other Ra-223 combinations can improve 
prostate cancer survival without increasing fracture risk. We await 
the results of such studies as the phase III, placebo-controlled 
PEACE III trial of Ra-223 plus enzalutamide.

In theranostics, radioligand therapy is used alongside 
next-generation diagnostics to personalize treatment. In prostate 
cancer, for example, PSMA-targeted PET/CT is being used to 
identify PSMA-expressing tumor tissue, after which patients 
receive a PSMA-binding antibody or small molecule that is conju-
gated to a cytotoxic radioisotope.34,35 This allows us to confirm and 
quantify the presence of a target before initiating therapy.

A recent study in Germany illustrates the innovative, dis-
ruptive role of theranostics in prostate cancer. Among 30 men 
with metastatic castration-resistant disease that had progressed 
despite standard treatments such as chemotherapy, abiraterone, 
and enzalutamide, clinicians used 68Ga-PSMA-11 PET/CT to 
confirm the presence of PSMA-expressing tumor, and then 
administered up to three cycles of the 177Lu-PSMA-617 radioligand 
therapy.32 Two-thirds of patients showed a PSA response within 8 
weeks after their first treatment. Furthermore, among 11 patients 
who received three treatment cycles, eight had at least a 50% 
decrease in PSA level that persisted through 24 weeks.

177Lu-PSMA-617 may soon be approved in the United States 
for the treatment of metastatic castration-resistant prostate cancer 
based on the results of the ongoing randomized phase III VISION 
trial.36 While its primary endpoint is overall survival, the FDA has 
accepted radiographic progression-free survival (rPFS) as an 

alternative primary endpoint. Hence, an interim analysis of rPFS 
will occur in late 2019 and if it positive, will serve as the basis of a 
new drug application (NDA).36

There will also be a need for alternative therapies to 
manage patients who did not respond or were not candidates 
for 177Lu-PSMA-617. In a patient who showed PET/CT and PSA 
progression after two cycles of 177Lu-PSMA-617, three cycles of 
alpha-particle radioligand therapy with 225Ac-PSMA-617 produced 
a complete PET/CT response and an undetectable PSA.33 A simi-
larly dramatic response to 225Ac-PSMA-617 occurred in a patient 
who was not a candidate for 177Lu-PSMA-617.

It also is noteworthy that the only treatment-emergent 
side effect of 225Ac-PSMA-617 therapy was xerostomia, while 
177Lu-PSMA-617 was associated with myelosuppression, 
especially among patients with bone marrow metastases.32, 33  
177Lu-PSMA is a beta-particle therapy. Alpha-particle therapies 
are highly cytotoxic but are active over a much shorter distance. 
Attaching them to a PSMA ligand creates a highly targeted treat-
ment that might be more tolerable than a beta-particle emitter.

Billion-dollar investments underline the extent to which 
radioligand therapies may soon disrupt cancer care. Novartis 
recently announced that it will spend $2.1 billion to acquire 
Endocyte Pharmaceuticals, the maker of 177Lu-PSMA-617.37  
This is in addition to the $3.9 billion spent last year to acquire 
Advanced Accelerator Applications, a French nuclear medicine 
company that has developed a radioligand therapy for patients 
with metastatic GI neuroendocrine tumors.38 

As radiopharmaceuticals diffuse into clinical practice, we will 
need well-designed studies of how best to choose and layer these 
novel therapies. Fortunately, there are studies in progress includ-
ing a phase II trial (NCT03392428) in Australia which compares 
177Lu-PSMA vs cabazitaxel in patients with progressive, metastatic, 
castration-resistant prostate cancer who have previously received 
docetaxel and whose disease shows high levels of PSMA expres-
sion based on 68Ga-PSMA PET/CT. In Canada, Dr. Fred Saad of 
the University of Montreal also is opening a trial that will compare 
177Lu-PSMA with docetaxel. 

In preparation for these new class of therapeutic options, I 
would recommend incorporating radium 223 into your practice as 
the only FDA approved therapeutic radiopharmaceutical with an 
overall survival benefit. This will require practices to identify your 
authorized user, who is the physician who possesses the exper-
tise and also meets licensing and regulatory requirements to treat 
patients with these unsealed sources of radiation. This will help 
create the foundation on which a practice will be prepared to offer 
additional novel radioligand therapies when available. 

BLADDER

We shift our discussion to briefly discuss bladder cancer. So 
far, diagnostic radiopharmaceuticals are not showing the same 
potential in bladder cancer compared to prostate cancer. When 
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my colleagues and I performed a meta-analysis of 10 studies of 
C-11 choline and C-11 acetate PET/CT for lymph node staging in 
bladder cancer, the pooled sensitivity was 66% (95% CI, 54% to 
75%) and the pooled specificity was 89% (95% CI, 76% to 95%).39

A more exciting frontier will likely focus on multiparametric 
MRI which has the potential to reveal bladder tissue planes similar 
to its use in rectal malignancies.40 A global group of experts has 
recently developed the Vesical Imaging and Reporting (VI-RADS) 
System to standardize imaging protocols and reporting criteria 
for bladder mpMRI. This is a first step toward higher quality 
bladder imaging.

Amidst all of the excitement of advances in diagnostic and 
therapeutic radiopharmaceuticals, we must remain steadfastly 
focused on pursuing data driven answers with regards to how 
best to treat our patients with genitourinary malignancies. This 
is a challenging but not insurmountable task. Working across 
specialties and disciplines, I have no doubt we will be able to 
harness these disruptive technologies in order to improve cancer 
care and eventually end cancer.  
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We have known since the 1970s that estrogens such as 
diethylstilbestrol (DES) asre associated with cardiovascular risks.9 
More recently, studies have linked bilateral orchiectomy, GnRH 
agonist therapy, and combined androgen blockade to increased 
risk of cardiovascular morbidity and mortality.5,10

We have the most data on GnRH agonists, since they are 
most often prescribed. Most studies have found that these drugs 
carry a greater cardiovascular risk than other types of ADT. In a 
recent review, GnRH agonist therapy was associated with a 20% 
to 25% increase in risk of cardiovascular morbidity compared 
with no ADT.11 In another study of Surveillance, Epidemiology, 
and End Results (SEER) and Medicare data, GnRH agonists were 
associated with a significantly higher risk of coronary artery 
disease, acute myocardial infarction, and sudden cardiac death 

compared with orchiectomy.12 In another recent meta-analysis, 
GnRH agonists were associated with a greater risk of incident 
cardiovascular disease compared with orchiectomy or antiandro-
gen monotherapy.13 Not all data point the same way, however. In 
a large observational study in Sweden, men with prostate cancer 
who received a GnRH agonist had a statistically similar risk of 

Orchiectomy and androgen-deprivation therapy 
(ADT) have been mainstays for treating advanced and metastatic 
prostate cancer since the groundbreaking work of Huggins in the 
early 1940s.4 Today, ADT remains the leading systemic therapy for 
locally advanced and metastatic disease, with up to half of patients 
receiving it sometime during their disease course.5 

Gonadotrophin-releasing hormone (GnRH) agonists, such as 
leuprolide, goserelin, histrelin, or triptorelin, are most often used 
and induce responses in approximately 85% of men with meta-
static hormone-sensitive prostate cancer.6,7 Unfortunately, these 
drugs are associated with clinically significant toxicities, many 
of which overlap, such as cardiovascular disease, hypertension, 
adiposity, sarcopenia, and a variant of metabolic syndrome.6,7 In 
response, researchers are studying alternative mechanisms of 
medical castration as well as behavioral strategies to reduce the 
cardiometabolic risks of ADT. 

At the same time, our treatment armamentarium has 
expanded and is shifting toward the earlier use of docetaxel, 
second-line ADT, and combinations. This diversifying treatment 
landscape heightens the need to understand the cardiovascular 
and metabolic risks of ADT and how best to manage them.

Evaluating cardiovascular and metabolic risk

Older age is associated with diabetes, cardiovascular 
disease, and prostate cancer, so it’s not surprising how often these 
conditions overlap. Indeed, cardiovascular disease is   the second 
leading cause of death in men with prostate cancer and the 
primary cause of death in men with T3 or lower-stage disease.8 

Prostate cancer is the leading incident cancer among men, and population growth 
and aging have fueled a 40% rise in global case burden since 2006.1,2 Despite recent 
improvements in treatment, patients with locally advanced and advanced prostate 
cancer experience significant emotional distress, diminished quality of life, and 
increased risk of cancer-specific mortality.1,2,3

We have known since the 1970s that estrogens such 
as diethylstilbestrol (DES) asre associated with 
cardiovascular risks.9 More recently, studies have 
linked bilateral orchiectomy, GnRH agonist therapy, 
and combined androgen blockade to increased risk 
of cardiovascular morbidity and mortality.5,10
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incident cardiovascular events and mortality as men who under-
went orchiectomy.14

For patients with a history of cardiovascular disease, we have 
limited evidence that degarelix is cardiovascularly safer than 
GnRH agonist therapy. Most data comparing GnRH agonists and 
antagonists are retrospective and observational,15 but recently, 
a randomized, two-center, open-label trial assessed the cardio-
vascular safety of degarelix and GnRH agonists in 80 men with 
prostate cancer and pre-existing cardiovascular disease.16 After a 
median follow-up time of 10 months, rates of incident cardiovas-
cular events were 7% for degarelix versus 28% for GnRH agonists 
(P = .008).16 Additionally, patients whose FSH level had dropped 
by less than 60% during the first 3 months of treatment were at 
significantly increased risk of cardiovascular events.16

Other studies generally confirm these findings. In a pooled 
analysis of data from clinical trial participants with prostate cancer 
and pre-existing cardiovascular disease, degarelix was associ-
ated with an approximately 50% lower rate of incident cardiac 
events at 1 year compared with GnRH agonists (FIGURE 1), 
even after controlling for confounding factors.17 In another recent 
analysis of hospital discharge data and insurance claims, GnRH 
antagonist therapy was associated with a significantly lower risk 
of myocardial infarction or ischemic stroke compared with GnRH 
agonist therapy.18

Based on these data, I am more likely to consider degarelix 
than GnRH agonist therapy for men with cardiovascular disease 
or established risk factors. In addition to its (likely) reduced 
cardiovascular toxicity, degarelix typically achieves castrate levels 
of testosterone within 72 hours, leading to faster PSA suppression 

without testosterone flare or microsurges.19 Additionally, GnRH 
antagonist therapy has been linked to improved PSA progres-
sion-free survival and less joint and musculoskeletal pain than 
GnRH agonist therapy.6,20,21

Several lines of evidence may help explain why degarelix 
appears to pose a lower cardiovascular risk than GnRH agonist 
therapy. First, prolonged use of GnRH agonists adversely affects 
multiple cardiometabolic risk factors, including glucose toler-
ance, low-density lipoprotein (LDL) and triglyceride levels, waist 
circumference, and sarcopenia.5 These changes can indirectly 
induce atherosclerosis and coronary artery disease. In addi-
tion, GnrH agonist therapy has been found to promote plaque 

rupture and thrombosis by stimulating T cell and macrophage 
activity.10,22,23 (In contrast, GnRH antagonists do not stimulate T 
cell activity.)23 Furthermore, GnRH agonists primarily suppress 
luteinizing hormone, while GnRH antagonists suppress both 
luteinizing hormone (LH) and follicle-stimulating hormone (FSH).5 
Follicle stimulating hormone is highly expressed in prostatic 
adenocarcinoma and appears to promote both atherosclerotic 
plaque formation and insulin resistance in men receiving ADT.24 
Finally, recent evidence indicates GnRH agonists can cause QTc 
interval prolongation, which might explain sporadic reports of 
sudden cardiac death in these patients.25

The picture becomes even more nuanced when we con-
sider that the relative risk of various ADTs can vary by race and 
ethnicity. In a recent study in Taiwan, men with prostate cancer at 
increased risk for cardiovascular were significantly more likely to 
experience an ischemic cardiovascular event after orchiectomy 
compared with GnRH agonist therapy.26 This study was not an 
anomaly—a study of men with prostate cancer in China reported 
a similar result.28

Fortunately, a large trial is underway that may help elucidate 
some of these distinctions. The single-blind PRONOUNCE study 
(NCT02663908) is enrolling up to 900 patients with prostate 
cancer and established cardiovascular risk factors who are being 
assigned on a one-to-one basis to receive either degarelix or 
leuprolide for up to one year.28 The composite primary end-
point is major adverse cardiovascular events, while secondary 
endpoints include time to myocardial infarction, stroke, unstable 
angina requiring hospitalization, cardiovascular death, and 
all-cause mortality. Patients with advanced prostate cancer 
and established cardiovascular disease are potentially eligible 
to enroll if they have no 30-day history of acute cardiovascular dis-
ease and have received no hormonal therapy in the past year. The 
results of this trial could substantially expand our understanding 
of the cardiovascular risks of ADT. I encourage participation.

When considering risk, it is also important to note that the 
metabolic effects of ADT differ somewhat from the “classic” 
metabolic syndrome.29 For example, ADT is associated with 
increased adiponectin and normal C-reactive protein levels, while 
the opposite occurs in the metabolic syndrome.29 Also, unlike 
metabolic syndrome, prolonged ADT increases both low and 
high-density lipoprotein (HDL) levels and both subcutaneous and 
visceral abdominal fat.29,30 In a widely cited prospective observa-
tional study, men with prostate cancer who received ADT typically 
experienced a 22% increase in visceral abdominal fat, a 13% 
increase in subcutaneous abdominal fat, and a 12% increase in 
insulin resistance.30 The authors hypothesized that insulin resis-
tance might result from visceral fat accumulation, rather than sex 
hormone deficiency.30 [Hamilton] 

As our options for GnRH antagonism expand, we will need to 
continue to ascertain their relative safety. For example, the phase 
3 HERO study (NCT03085095) is comparing the investigational 
oral GnRH antagonist relugolix with leuprolide in men with 
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In a pooled analysis of data from clinical trial 
participants with prostate cancer and pre-existing 
cardiovascular disease, degarelix was associated with 
an approximately 50% lower rate of incident cardiac 
events at 1 year compared with GnRH agonists, even 
after controlling for confounding factors.17
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they should be counseled to completely avoid tobacco products 
and referred for smoking cessation treatment whenever possible.5

In terms of diabetes and diet, ADT can worsen glycemic 
control, making it important to monitor blood glucose regularly 
and adjust diabetes therapies as needed. I counsel patients that 
ADT often leads to weight gain and that their diet should empha-
size vegetables, fruits, lean protein, and whole grains. Evidence 
supports this approach: In a small, single-blind, randomized 
controlled pilot trial of men receiving ADT for prostate cancer, 
a 12-week intervention consisting of improved diet and group-
based cognitive behavioral therapy led to significant improve-
ments in muscle strength, body composition, and mobility.34

Exercise is one of the most important ways to mitigate the 
cardiovascular and metabolic risks of ADT. For example, resis-
tance exercise can prevent and even reverse adiposity in these 
patients. In a year-long multicenter analysis of men starting ADT in 
the RADAR trial (NCT00193856), early initiation of exercise helped 
preserve body mass index, lean body mass, bone mineral density, 
fat mass, and cholesterol.35 In contrast, the control group showed 
increased adiposity, sarcopenia, dyslipidemia, and bone loss.35 In 
a single-center study, men receiving ADT who exercised 3 times 

weekly for 12 weeks lost an average of 2 cm in waist circumfer-
ence, while non-exercising controls gained an average of 0.7 cm.36 
Notably, none of the exercisers developed metabolic syndrome, 
compared with 8% of controls.36 In a third study of men receiving 
ADT, 12 weeks of resistance training improved lean muscle mass, 
body fat percentage, and prostate cancer-specific quality of life 
but did not significantly reduce the risk of metabolic syndrome 
over this short time period.37 Data from other controlled studies 
indicate that resistance exercise improves quality of life and 
reduces cancer-related fatigue in advanced prostate cancer.38

We can expect more robust data on how to mitigate the 
cardiovascular risks of ADT from the RADICAL-PC trial (Role of 
Androgen Deprivation Therapy in Cardiovascular Disease – A 
Longitudinal Prostate Cancer Study). This study seeks to ascertain 
risk factors for ADT-emergent cardiovascular disease by following 
men with newly diagnosed prostate cancer or who are being 
prescribed ADT for the first time.39 Embedded within thie study is 
RADICAL PC2 (NCT03127631), a randomized, controlled trial that 
is comparing usual care with an intervention consisting of behav-
ioral modifications (nutritional advice, exercise, and smoking 
cessation), as-needed antiplatelet therapy, statin therapy, and ACE 
inhibitor therapy.39 RADICAL PC2 continues to recruit patients, 

advanced prostate cancer. Topline results are expected in 2019 
and I particularly await the safety results of this trial.

Screening and the ABDCEs of risk management

Based on these data, it is clear that risk management is of 
primary importance when administering ADT. We need robust, 
multifaceted strategies to address the diverse cardiovascular and 
closely linked metabolic risks of these treatments. 

The American Heart Association, the American Cancer 
Society, the American Urological Association, and the American 
Society for Radiation Oncology have published detailed recom-
mendations on assessing and managing cardiovascular risks in 
men being considered for ADT.31 Before starting ADT, patients 
should be evaluated for pre-existing cardiovascular disease 
and for untreated or undertreated metabolic risk factors.5,31A 
complete history and physical exam should evaluate patients 
for current or historical angina, congestive heart failure, valvular 
disease, arrhythmias, and hypertension.5 Patients with established 
or suspected cardiovascular disease should be referred to a 
cardio-oncologist or cardiologist. 

All patients should have a baseline blood pressure, lipid 
and metabolic panel, HbA1c, and electrocardiogram. 5,31 Patients 
with signs of congestive heart failure or structural heart disease 
should have a follow-up echocardiogram.5 I recommend follow-up 
screening every 3 months, which should include, at minimum, 
a metabolic profile, lipid panel, and blood pressure.31 Regular 
follow-up monitoring is especially important because patients 
with pre-existing cardiovascular disease are at greatest risk of 
cardiovascular events during the first 6 months of ADT.32

In addition to publishing the AHA/ACS/AUA guidelines, 
experts have tailored the ABCDE paradigm to specifically 
address ADT.5 Initially developed for survivors of breast can-
cer, the ABCDE acronym stands for awareness and aspirin, 
blood pressure, cholesterol and cigarettes, diabetes, diet, and 
exercise.5,33

In terms of awareness, patients should be educated to watch 
for chest pain or discomfort, shortness of breath on exertion, 
fatigue, nausea, sweating, light-headedness, headache, and sud-
den onset of chest discomfort or pain that may radiate to the neck 
and jaw. Limited data indicate that daily aspirin may decrease 
prostate cancer-specific mortality.5 

For managing blood pressure, angiotensin converting 
enzyme inhibitors may be particularly helpful. I recommend a 
cardio-oncology consult for patients with pre-existing hyperten-
sion, especially if it is not well controlled (a common treatment 
goal is less than 140/90 mm Hg). For cholesterol, consider a cardi-
ology consult for high-intensity statin therapy, especially if patients 
with hyperlipidemia also have established cardiovascular disease 
or diabetes.5 In terms of cigarettes, smoking independently 
increases the risk of death in patients with prostate cancer, and 

Exercise is one of the most important ways to 
mitigate the cardiovascular and metabolic risks of 
ADT. For example, resistance exercise can prevent 
and even reverse adiposity in these patients.
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and primary results are expected in 2020. If the RADICAL PC2 
intervention is found to negate the cardiovascular risks of GnRH 
agonist therapy, that would potentially give our patients with pros-
tate cancer and cardiovascular risk factors more options for ADT.

Behavioral and pharmacologic risk management are doubly 
important because the second-line ADT agents abiraterone 
acetate and enzalutamide both show cardiovascular safety 

signals.40 Abiraterone can cause mineralocorticoid excess, which 
in turn can induce or exacerbate hypertension, hypokalemia, and 
fluid retention. In a prospective study of patients with metastatic, 
castration-resistant prostate cancer who also had risk factors for 
coronary artery disease, 6% of patients developed hypertension 
after starting on abiraterone, and 30% of patients experienced 
worsening of pre-existing hypertension.41 Enzalutamide also has 
been associated with hypertension, and a meta-analysis of more 

than 8,000 men receiving either abiraterone or enzalutamide 
reported an 84% increase in risk of high-grade cardiac toxicity 
and a more than two-fold increase in risk of high-grade hyper-
tension.42 We need more data on the cardiovascular safety of 
these therapies, but for now, we should assume that they pose a 
cardiovascular risk and pursue baseline and follow-up monitoring, 
cardio-oncology referrals, and behavioral risk modifications.

Sequencing 

Just three years ago, ADT alone – whether with a GnRH 
agonist, a GnRH antagonist, or both – was the standard of care 
for metastatic hormone-sensitive prostate cancer, with docetaxel 
added after disease became castration-resistant. That changed 
in 2015, when upfront docetaxel plus ADT was found to signifi-
cantly extend overall survival by a median of 13.6 months in the 
CHAARTED trial (NCT00309985) and by a median of 15 months 
in the STAMPEDE trial (NCT00268476).43,44 In 2017, additional 
results from the STAMPEDE study and results from the LATITUDE 
trial (NCT01715285) showed that upfront combination therapy 
with ADT and abiraterone (plus prednisone) also significantly 
improved overall survival and radiographic progression-free 
survival compared with ADT alone in men with hormone-sensitive 
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Behavioral and pharmacologic risk management 
are doubly important because the second-line ADT 
agents abiraterone acetate and enzalutamide both 
show cardiovascular safety signals.40
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metastatic prostate cancer.45,46 Enzalutamide is also under priority 
FDA review for approval in combination with ADT for men with 
M0 castration-resistant disease and rapidly rising PSA levels. In 
the pivotal phase 3 PROSPER trial, these patients had a median 
metastasis-free survival of 36.6 months with enzalutamide plus 
ADT, versus 14.7 months with ADT plus placebo.47

The results of these studies are practice-changing,48 but 
questions remain about sequencing. Most of our patients with 
advanced prostate cancer will eventually receive both docetaxel 
and a second-line ADT agent during their disease course. In 
the STAMPEDE trial, after a median follow-up time of 4 years, 
abiraterone-ADT versus docetaxel-ADT showed no significant 
differences in median overall survival, metastasis-free survival, 
prostate-cancer-specific survival, or rates of symptomatic skeletal 
events.49 Therefore, the question is not so much which treatment to 
use, but which to use first. 

Unfortunately, STAMPEDE and LATITUDE did not compare 
different sequences of docetaxel and abiraterone. Physicians 
might be tempted to use abiraterone first to spare patients the tox-
icities of chemotherapy. However, this is not necessarily the best 
choice. Patients who are relatively strong, with good performance 

status, may better be able to tolerate docetaxel upfront, and data 
suggest that this sequence can help maximize docetaxel’s bene-
fits. Because of differences in hepatic uptake, castrated men with 
prostate cancer have been show to clear docetaxel about twice 
as rapidly as uncastrated patients.50 Thus, by delaying docetaxel 
until patients become castration-resistant, we can inadvertently 
weaken treatment response. As long as docetaxel is part of our 
prostate cancer armamentarium, we need to consider when to 
use it relative to ADT.

Fortunately, an ongoing phase 2 study (NCT03069937) 
should help inform this issue. In this trial, men with metastatic, 
hormone-sensitive prostate cancer are receiving four cycles of 
docetaxel, followed by two cycles of docetaxel plus degarelix, 
followed by five additional doses of degarelix (once every 28 
days). If readouts are positive, we can expect a large phase 3 
follow-up study. 

Another question is when and whether to consider upfront 
triple-combination therapy with ADT, abiraterone, docetaxel. 
The ongoing phase 3 PEACE1 trial (NCT01957436) is evaluating 
this regimen in men with metastatic hormone-sensitive prostate 

cancer. Primary results are expected in 2019. Other trials, 
such as ARCHES (NCT02677896), ENZAMET (NCT02446405), 
and STAMPEDE arm J, also are comparing the efficacy of ADT, 
docetaxel, and one or more second-line ADT agents with either 
ADT plus docetaxel or second-line ADT monotherapy. The results 
of these studies should help us determine the best treatment 
sequences for our patients with advanced prostate cancer.

In the near future, genomic profiling will probably help us 
better individual patient treatment selections. Demographics are 
also an important consideration. At ASCO 2018, an analysis of the 
Abi Race trial (NCT01940276) showed that abiraterone induced 
deeper PSA responses in black men compared with white men.51 

Median time to PSA progression was 16.6 months versus 11.5 
months, respectively.51 Adverse events, including hypertension, 
were mostly comparable between groups, but white men had a 
higher rate of fatigue (40% versus 26% for black men) and black 
men had a higher rate of hypokalemia (36% versus 18% for white 
men).51 

Such findings underscore the need for diversity when enroll-
ing patients in clinical trials, particularly because we now have 
powerful tools to assess the genetics of risk at a granular level. 
For now, I recommend carefully considering each patient’s fitness, 
comorbidities, tumor characteristics, and expected disease 
trajectory.

SUMMARY

Androgen deprivation therapy remains foundational in the 
treatment of advanced prostate cancer. Hormone suppression is 
associated with a variety of important adverse effects, of which 
cardiovascular and metabolic complications especially overlap. 
Multiple studies indicate that GnRH agonists may increase the 
risk of cardiovascular disease and major adverse cardiovascular 
events more than GnRH antagonists. In addition, degarelix is 
associated with faster testosterone suppression without flare and 
longer PSA-free survival. Pending the results of the PRONOUNCE 
study, I consider degarelix instead of GnRH agonist therapy 
for men with a history of cardiovascular disease or a PSA level 
exceeding 20 ng/mL or metastases. Baseline and regular fol-
low-up monitoring should ascertain cardiovascular and metabolic 
risk factors and changes. Emerging data indicate that multifaceted 
behavioral interventions can help positively modify cardiovas-
cular and metabolic risk, although we await results from the 
RADICALPC2 trial to help quantify their impact. As new therapies 
for advanced prostate cancer shift toward earlier-stage treatment, 
we must carefully consider how best to sequence and combine 
ADT, second-line and next-generation ADT, docetaxel, and other 
therapies. A tailored, individualized approach should account 
for patients’ fitness, disease characteristics, and comorbidities. 
Genomic tools may soon help us personalize treatment and 
sequencing to optimize both efficacy and safety.   

Physicians might be tempted to use abiraterone 
first to spare patients the toxicities of chemotherapy. 
However, this is not necessarily the best choice. 
Patients who are relatively strong, with good 
performance status, may better be able to tolerate 
docetaxel upfront, and data suggest that this 
sequence can help maximize docetaxel’s benefits.
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Held under the tagline “Securing access to optimal cancer care” the ESMO 2018 
Congress took place between October 19 and 23 in Munich, Germany. A multi-
professional platform for oncology education and for immense international visibility 
for scientific research, this issue’s Spotlight features Prostate, Bladder, and Kidney 
cancer related coverage written by urologic fellows.

Dedicated coverage includes late-breaking abstract evaluating the effect of PD-L1 
status on clinical outcomes, first presentation of overall survival data from the pivotal 
Phase 3 KEYNOTE-048 trial, and first-time findings from the Phase 2 KEYNOTE-057.

For full coverage of the meeting visit:  
www.urotoday.com/conference-highlights/esmo-2018
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Preliminary results from TRITON2: A Phase 
II Study of Rucaparib in Patients (pts) with 
Metastatic Castration-Resistant Prostate 
Cancer Associated with Homologous 
Recombination Repair Gene Alterations

Dr. Wassim Abida

Patients with inherited mutations in DNA 
repair genes such as BRCA2 have an 
association with increased risk of lethal 
prostate cancer. In a multicenter study 
incorporating 7 databases of patients with 
metastatic prostate cancer, 11.8% percent 
of patients were found to have germline 
DNA repair genes.¹ In another cohort of 
patients, 22.7% of patients had alterations 
in DNA repair and DNA recombination 
genes.² 

TOPARP demonstrated that patients with DNA repair defects 
may be sensitive to poly(adenosine diphosphate [ADP]–ribose) 
polymerase (PARP) inhibition.³ In a small phase II trial in patients 
with mCRPC, 50 heavily pretreated patients were given olaparib. 
They pre-defined a biomarker positive cohort of patients who had 
homozygous deletions, deleterious mutations, or both in DNA-repair 
genes (BRCA2, ATM, FANCA, CHEK2, BRCA1, PALB2, HDAC2, RAD51, 
MLH3, ERCC3, MRE11, NBN). Amongst the biomarker positive group, 
88% (14/16) patients had a response to olaparib, compared with 6% 
(2/33) of patients who were biomarker negative. A number of phase 
II and phase III studies are now ongoing investigating the role of 
single agent and combination therapies with PARP inhibitors. This 
study adds to that body of literature, with the use of rucaparib in 
patients with mCRPC.

TRITON2 evaluates the efficacy of rucaparib 600 mg BID for patients 
harboring a deleterious germline or somatic alteration in BRCA1, 
BRCA2 or 1 of 13 other prespecified homologous recombination 
repair (HRR) genes. 1-2 lines of prior androgen directed therapy 
and 1 line of prior taxane based chemotherapy was permitted. At 
the time of this unplanned interim analysis, 85 patients have been 
enrolled. A total of over 150 patients are planned before completion 
of the study. Of these 85 patients, 45 have a BRCA1/2 alteration, 
18 have an ATM alteration, 13 have a CDK12 alteration, and 9 have 
other mutations in the HRR pathway. 46 of the 85 patients have 
measurable disease and more than 16 weeks follow up.

In terms of adverse events, the most common grade 3/4 event was 
anemia which occurred in 15% of patients. Half of patients (52.9%) 
had a treatment interruption due to a treatment related adverse 
event but most of these patients were able to restart therapy with 
dose reductions. Only 6% of patients had an adverse event which led 
to therapy discontinuation. There was one death reported due to a 
treatment emergent adverse event. 

In terms of efficacy, for the patients with BRCA1/2 alteration, there 
was a 44% confirmed overall response rate and 51% confirmed 

PSA response rate. The discussant noted that while this is an 
interim unplanned analysis, these numbers compare very favorably 
to the results from Cougar 301⁴ (Abiraterone for mCRPC after 
chemotherapy) and AFFIRM⁵ (Enzalutamide for mCRPC). 

Unfortunately, patients harboring an ATM alteration did not receive 
any benefit. There were 0/18 confirmed PSA responses in this 
biologic subset of patients, and 0/5 confirmed RECIST responses. 
Of note, the investigators used a gene hierarchy when classifying 
response. For example, if a patient had both a BRCA1 loss and ATM 
loss, they would be counted in the BRCA1 cohort. Thus, it is possible 
that patients with ATM loss had a response, but they would have 
also had a BRCA mutation and thus not counted in the ATM cohort. 
While this study had 0 responses in the ATM cohort, 4 of the 6 
patients with an ATM alteration were documented to have response 
in TOPARP.³

Results for CDK12 were also reported. There were 0 out of 8 
objective responses per RECIST and only 1 of 13 confirmed PSA 
responses. The investigators have stopped enrolling in the CDK12 
cohort.

Several studies have now demonstrated that the prevalence of 
BRCA1/2 defects in CRPC is around 10-12%. This study provides 
further evidence that BRCA1/BRCA2 germline or somatic alterations 
may sensitize tumors to PARP inhibition and rucaparib here 
demonstrates efficacy with robust radiographic and PSA responses. 
This early data compares favorably to other available therapies in 
this heavily pretreated population of patients with mCRPC who have 
had prior exposure to docetaxel.   

Important questions to consider in the future in this subset of 
patients is when we should be performing genomic testing to 
determine if patients qualify for PARP inhibition. For patients with 
germline mutations, the timing may not be as relevant, but may 
matter for patients who develop somatic mutations. Metastatic 
biopsies are challenging in the population of patients with CRPC 
as most patients have bone only disease, which is technically 
challenging to biopsy and also frequently low yield in terms of 
adequate tumor sampling. Data from this ESMO conference show 
that circulating tumor DNA testing is feasible for our patients 
with both CRPC and metastatic CSPC (Abtract 796PD, Detection 
of circulating tumor DNA in de novo metastatic castrate sensitive 
prostate cancer, Struss et al).  

An additional point of controversy exists over whether or not 
DNA repair mutations are necessary for tumor response to PARP 
inhibitors for patients with mCRPC. Data from this abstract and 
TOPARP show that patients harboring these mutations are sensitive 
to PARP inhibition but do not necessarily answer the question 
of whether or not they may be helpful for other patients. During 
ASCO 2018, Dr. Clarke presented results from a phase II study of 
patients with mCRPC randomized to olaparib + abiraterone vs 
placebo + abiraterone. In all patients, there was an improvement 
in radiographic progression free survival for all patients, regardless 
of DNA repair defect status. Results were controversial and a 
phase III study is planned to help answer this question. Several 
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phase II studies are also underway investigating PARP inhibitors in 
combination with immunotherapy and chemotherapy.
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Radiotherapy to the Primary Tumour for Men 
with Newly-Diagnosed Metastatic Prostate 
Cancer: Survival results from STAMPEDE

Dr. Chris C. Parker

Radiation to the primary tumor in the setting 
of metastatic castration sensitive prostate 
cancer (mCSPC) is controversial. A large 
retrospective population based study (SEER) 
found that five year overall survival might be 
improved if local therapy is administered 
(radical prostatectomy or brachytherapy) 
compared with no local surgery at all.1 Another 
retrospective study using a different American 
database (NCDB) saw improvement in overall 
survival when mCSPC were treated with 

prostate RT.² These results were replicated using a European 
database (Munich Cancer Registry), which found that undergoing RP 
was independently associated with decreased cancer-specific 
mortality.³ In a small non-randomized feasibility study, 23 patients 
with mCSPC received cytoreductive radical prostatectomy, and 
compared with the control group, had improved time to castration 
resistant disease and cancer specific survival rates (95.6% vs 84.2%, 
p=0.043), but no difference in overall survival.⁴ This study seeks to 
answer that question using one of the arms of STAMPEDE. 

In this arm of STAMPEDE, men with newly diagnosed metastatic 
prostate cancer were randomly assigned to either ADT +/- docetaxel 
or ADT +/- docetaxel + prostate radiotherapy in a 1:1 ratio. Two 
different RT regimens were allowed. Patients were stratified based 
on age, nodal status, performance status, and docetaxel use. 

The investigators believed that local radiation in the metastatic 
setting would be more beneficial to patients with low volume disease 
than high volume disease and thus pre-specified those cohorts as 

well. This study accrued rapidly, with around 1000 patients in each 
arm. Baseline characteristics were well balanced.

In terms of failure free survival (FFS), patients receiving radiation 
had improved FFS over standard of care, with a hazard ratio of 0.07, 
p<0.00005. At 3 years, FFS for patients receiving radiation was 32% 
compared with 23% of patients receiving standard of care. However, 
there was no overall survival benefit in unselected patients. 

Subgroup analysis of overall survival by radiation regimen did not 
demonstrate any difference either. However, subgroup analysis 
by disease burden did show a difference as the investigators had 
hypothesized. Patients with low burden disease had a hazard ratio 
of 0.68, with a 3 year overall survival of 73% in the standard of care 
arm, compared with 81% of patients receiving SOC + radiation. 

Radiation was well tolerated and there were no significant 
differences in symptomatic local events in SOC or SOC + radiation.  
Interestingly, the point estimates of benefit for radiation were almost 
identical to that of HORRAD,⁵ an almost identical, smaller trial of 
radiation for patients with metastatic prostate cancer. In HORRAD, 
there was no significant difference in overall survival but trended 
towards benefit with radiation. Here, with a larger sample size, we 
see the benefit exists for low volume patients. 

In summary, this large study demonstrates that treating the 
prostate with radiation in patients with metastatic CSPC has an 
overall survival benefit for patients with low volume disease. These 
results are practice changing. Of note, this study was done prior 
to patients being on abiraterone. However, a contemporary trial is 
examining whether or not this benefit continues in the abiraterone/
LATITUDE era – PEACE 1 (NCT01957436) is a multi-center phase 
III study which will compare 4 different arms: ADT + docetaxel, ADT 
+ docetaxel + abiraterone acetate + prednisone, ADT + docetaxel + 
radiation, and ADT + docetaxel + abiraterone acetate + prednisone + 
radiation.  

Additional questions brought up by the discussant include:
1. Is there a role for surgery in patients with mCSPC? 

a. Two studies (G RAMMP [NCT02454543] and TROMBONE 
[ISRCTN15704862]) are comparing whether or not surgery 
has a role in this population of patients.

2. What is the role of metastasis directed therapy in 
oligometastatic disease?

a. STOMP⁶ and POPSTAR⁷ show that XRT in this setting is 
worthy of further study and there are two ongoing clinical 
trials in this setting, CORE (NCT02759783) and PCS IX  
(NCT02685397)

3. Should radiation therapy be offered in other tumor types with 
low volume metastatic disease? 

a. Much work still needs to be done
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Effects of Abiraterone Acetate plus 
Prednisone/Prednisolone in High and Low 
Risk Metastatic Hormone Sensitive Prostate 
Cancer

Several trials have now examined the use of abiraterone in 
metastatic castration sensitive prostate cancer (mCSPC). LATITUDE 
found that abiraterone not only improved time until subsequent 
therapy and PSA progression but also improved overall survival 
for patients with mCSPC1. However, in LATITUDE, patients were 
required to have “high risk” disease, defined as two of the following 
risk factors: a Gleason score of 8 or greater, three bone lesions or 
greater, or the presence of measurable visceral metastasis. 

STAMPEDE also included one arm which demonstrated benefit 
for abiraterone in patients with locally advanced or metastatic 
castration sensitive prostate cancer. The hazard ratio for death in 
STAMPEDE was almost identical to LATITUDE.  In terms of patient 
breakdown, STAMPEDE patients were half metastatic (52%) and 
also locally advanced prostate cancer (node positive – 20%, non-
metastatic – 28%)2. 

While most experts agree that abiraterone is reasonable to use for 
patients with high risk metastatic CSPC, what to do for patients with 
low risk metastatic disease is debatable. This study seeks to answer 
that important question. Before we go into the trial, it is important 
to recognize that the definition of high risk or high volume disease is 
different depending on the trial. In CHAARTED3, high volume disease 
was defined as visceral metastases or ≥4 bone metastases with 
one or more of the bone metastases outside the vertebral column 
or pelvis. The criteria was different in LATITUTDE, which defined 
high risk patients as 2 or more of the following features: ≥3 bone 
metastases, visceral metastases, Gleason ≥8. 

This study evaluates the efficacy of abiraterone in low risk mCSPC 
by retrospectively stratifying M1 Stampede patients into high and 
low risk disease. The primary stratification used was the LATITUDE 
criteria and CHAARTED criteria was used as an exploratory endpoint. 

Almost 990 patients were included in this study out of the 1917 
original STAMPEDE patients. The steep drop-off was mainly due to 
914 patients who were non-metastatic. This left 452 in the standard 
of care (SOC) arm and 449 in the SOC + abiraterone arm. 

Next, patients in each arm were stratified by the LATITUDE and 
CHAARTED criteria. Of note, 18.2% of all patients would have 
discordant stratification, depending on which criteria was used. It 
is important to clearly state the criteria in future trials as this could 
potentially impact outcomes.

In terms of baseline characteristics, there were no significant 
differences between age, WHO PS, tumor stage, nodal stage, or sites 
of disease between the high risk and low risk population. Almost all 
patients were de novo metastatic and investigators have significant 
follow up, with a median of 41.5 months.

In terms of overall survival, abiraterone + SOC demonstrated benefit 
over SOC in both high and low risk subgroups, with a HR of 0.657 
for low risk and HR of 0.536 for high risk. In addition to overall 
survival, both groups benefited from failure free survival, skeletal 
related events, progression free survival, and prostate cancer specific 
deaths. P values for interaction were all non-significant, suggesting 
that the benefit of abiraterone + SOC is consistent throughout all 
subgroups between high and low risk disease. 

The same analysis was repeated but with CHAARTED volume 
criteria, and again, abiraterone demonstrated benefit over placebo 
for patients with both high volume and low volume disease. 

This retrospective analysis of almost 1000 patients who had 
previously been randomized to SOC or SOC + Abiraterone 
demonstrates that both high risk/high volume patients and low 
risk/low volume patients with mCSPC benefit from abiraterone, in 
terms of overall survival, progression free survival, metastasis free 
survival, and skeletal related event free survival.  These results are 
practice changing and suggest that all patients with mCSPC should 
be treated with ADT plus Abiraterone up front. 

The data presented from LATITUDE does not address what we 
should do for low volume metastatic patients who go on to receive 
radiation therapy. PEACE-1 will help us answer that important 
question. PEACE-1 is a randomized clinical trial which investigates 
four different therapies for the initial treatment of newly diagnosed 
metastatic CSPC: ADT, ADT+Abiraterone 1000 mg daily + prednisone 
5 mg twice a day, ADT + local radiotherapy, and ADT + local 
radiotherapy + Abiraterone + predisone. Data from PEACE-1 will 
complement the evidence provided today to help us better take care 
of our patients with mCSPC.
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Update on Diagnosis and Treatment of 
Localised Prostate Cancer

Dr. Mark Emberton

Mark Emberton, MD, gave a discussion on 
the diagnosis and treatment of localized 
prostate cancer. According to Dr. 
Emberton, a renowned urologist, based in 
London, UK, the most important event in 
localized prostate cancer in the last 
decade, in terms of early disease risk 
stratification, is the introduction of 
imaging into the diagnostic pathway to 
confer location. The incorporation of 
imaging in the diagnostic process has 

provided us with a vast amount of information that we did not have 
before. This includes location, volume, multiplicity, and probability.

The first attempt at prostate MRI had occurred more than 30 
years ago in 1982,1 but the resolution of MRI at that time was not 
able to provide accurately and use friendly information. With the 
improvement of technology, the resolution of MRI used today is 
quite exceptional, providing us with accurate and usable imaging. 
Correlating the results of prostate MRI with the pathologic results 
of radical prostatectomy, has enabled us to learn the attributes of 
prostate MRI, demonstrating a sensitivity of 90%, specificity of 88%, 
positive predictive value of 77%, and negative predictive value of 95% 
for a tumor measuring 0.5 cc on prostate MRI.2

In 2013, a multidisciplinary team met and formed the START 
consortium, creating the standards for reporting MRI targeted 
biopsy, and formulating a new language for reporting prostate MRI 
results.  There have been many studies attempting to explore the 
role of prostate MRI before a prostate biopsy, with a large proportion 
of them demonstrating positive results.  In 2016 the first prospective 
study was published comparing MRI imaging vs. standard transrectal 
ultrasound-guided (TRUS) biopsy.3 In this study, all patients were 
biopsy naïve, with a PSA of less than 15 ng/dl, with a normal digital 
rectal examination. Patients were randomized to either a regular 
TRUS biopsy or to a prostate MRI first. A total of 223 patients were 
randomized. The results demonstrated that the overall and clinically 
significant cancer detection rates were 51% and 44% vs. 30% and 18% 
in the MRI and standard TRUS arms, respectively.

In the PROMIS study, the diagnostic accuracy of multiparametric MRI 
and TRUS were compared, using a transperineal template biopsy for 
confirmation.4 Three definitions of the clinically meaningful endpoints 
within PROMIS include:

1. Primary – Any dominant Gleason pattern 4 and/or 6 mm or 
more of any cancer

2. Secondary 1 – Any secondary Gleason pattern 4 and/or 4 mm 
or more of any cancer

3. Secondary 2 – Any Gleason pattern 4

The results in PROMIS demonstrated that any cancer was found 
in 71% of patients, while clinically significant cancer was diagnosed 
in 40% of patients. The study showed that MRI had 93% sensitivity. 
Standard TRUS biopsy misses all Gleason patterns of cancer in an 
equal manner, while MRI misses mainly Gleason 3 pattern. The 
association of PIRADS score and cancer status in the MRI arm of the 
PRECISION trial,5 published in the New England Journal of Medicine 
in 2018, is shown in figure 2. This trial prospectively randomized 
patients and compared standard TRUS biopsy to MRI targeted 
biopsy, only if the MRI was positive.

According to the PRECISION study, an MRI targeted biopsy strategy 
resulted in fewer men undergoing biopsy, fewer needle deployments, 
more clinically significant cancer diagnosed (38% vs. 26%), less 
clinically insignificant cancer detected (9% vs. 22%), and fewer 30-day 
patient-reported complications. The PRECISION trial demonstrated 
that in biopsy naïve men, with a clinical suspicion of prostate cancer, 
prebiopsy MRI and MRI targeted biopsy in a sub group of men 
appeared to be a superior strategy when compared to the existing 
standard of care.

Imaging has also helped us plan treatment with radiotherapy in a 
more accurate way. Moreover, it enables to pinpoint the required 
dissection in radical prostatectomy and understand where a 
higher risk of extraprostatic disease might exist and to deal with it 
appropriately. Furthermore, MRI imaging is allowing focal therapy for 
prostate cancer to be more accurate and has improved its outcomes. 

Dr. Emberton concluded his talk, providing some information on 
focal therapy of prostate cancer. In a multicenter study of 5-years 
outcomes following focal therapy in treating clinically significant 
localized prostate cancer, that was recently published,6 the results 
seemed very encouraging. In this study, 72% of the patients 
had Gleason 3+4 disease, and 87% of the patients were either 
intermediate or high-risk patients according to the D’Amico risk 
classification. Although the follow-up for prostate cancer was 
relatively short, the 5-year failure-free survival rates were 88% 
for intermediate-risk disease and 87% for Gleason 7 disease. The 
greatest advantage of focal therapy according to Dr. Emberton, is the 
low percentage of adverse events, compared to that encountered in 
definitive radical treatment.
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Updated Results of GETUG-12, a Phase III Trial 
of Docetaxel- Based Chemotherapy in High-
Risk Localized Prostate Cancer, with a 12-year 
Follow-Up

An estimated 15% of patients are diagnosed with high risk prostate 
cancer and 30-50% of these patients will die of their cancer1. This 
is an important patient population which may be increasing in the 
United States given changes to prostate cancer screening by the 
USPSTF. GETUG-12 was a randomized phase III trial at 26 French 
hospitals, where patients with high risk localized prostate cancer 
were randomized to ADT + docetaxel and estramustine or ADT 
alone2. All patients received 3 years of ADT. This trial started in 
2002. High-risk disease was defined as patients with one of the 
following characteristics: stage T3–T4 disease, Gleason score of ≥8, 
prostate-specific antigen concentration >20 ng/mL, or pathological 
node-positive. Docetaxel was given at 70 mg/m2 every 3 weeks for 
a total of four cycles and estramustine was given orally for 5 days, 
every three weeks, at a dose of 10 mg/kg. A total of 413 patients 
were randomized to either ADT + Docetaxel + Estramustine or ADT 
only. For men with pathologically node negative disease, they went 
on to receive conformal radiotherapy or radical prostatectomy. For 
patients with node positive disease, they could receive radiotherapy 
or no definitive local treatment. 

At the time of an earlier data cutoff (median 8.8 years), 43% (88/207) 
of patients in the Docetaxel arm had an event (relapse or death) 
compared to 54% (111/206) of the patients in the ADT only group 
and the hazard ratio for relapsed free survival was 0.71, (95% CI 
0.54–0.94, p=0.017). Most patients (87% (358/413)) received 
radiotherapy. A planned analysis of response, toxicity, and quality 
of life demonstrated that there were no toxicity-related deaths, 
no secondary leukemias, and no excess second cancers, and while 
chemotherapy had a negative impact on quality of life during the first 
three months, this effect disappeared at 1 year3. Only 2% of men had 
neutropenic fever with no deaths from toxicity. This session provided 
updated 12 year data.

413 patients were enrolled in study from 2002-2006. The median 
age was 77 years old in both arms. About 67% of patients were T3 
and T4. In this analysis, they revised the statistical methods to report 
on three variables in a pre-specified order. First, they wanted to test 
if there was a difference in relapse free survival (RFS), which includes 

PSA relapse, local relapse, metastases, death by prostate cancer, and 
other reason for death. If there was a significant difference in RFS, 
then the investigators would look to see if there was a difference in 
clinical relapse free survival (cRFS), which includes all of the same 
variables mentioned before with the exception of PSA relapse. If that 
difference was significant, they would test metastases free survival 
(MFS), which includes all of the features except for local relapse. 

The authors found that there was a significant difference for relapse 
free survival, 11.6 months vs 8.1 months (HR 0.71, 96%CI 0.55 0.55-
0.93). For relapse free survival, those patients who benefited the 
most were those with high-risk features as expected (node positive, 
PSA>20). One unexpected finding was that those with a Gleason 7 
also had improved RFS. In terms of cRFS, there was also a benefit 
to upfront docetaxel, with a median cRFS of 13.9 months vs 12.5 
months (HR 0.75, 95%CI 0.56-0.99, p=0.049). The improvements 
were seen in local relapse (6.9% vs 10.6%) as well as metastatic 
relapse. Thus, the authors went on to perform MFS analysis. Here, 
there was no significant difference between the experimental and 
control arm (HR 0.81, 95%CI 0.6-1.09, p=0.16). At this time, only 50 
prostate cancer specific deaths have occurred at 12 years, and 134 
deaths total. 

Four cycles of docetaxel based chemotherapy can reduce the risk of 
clinical relapse free survival. However, it does not affect metastases 
free survival. Based on the results of this study, the author and 
discussant concluded that there is insufficient evidence at this time 
to recommend docetaxel for high risk localized prostate cancer 
outside of a clinical trial. Several factors may have impacted the final 
outcome including:

1. Only 42% of patients in the experimental arm and 43% of 
patients in the control arm had Gleason 8 or higher – thus, the 
majority of patients actually had Gleason 7 disease. 

2. Only 29% of all patients were node positive. 

3. Only 4 cycles of docetaxel were given. Many oncologists are 
comfortable giving 6 cycles of chemotherapy for prostate 
cancer.  

Much work still needs to be done for the high risk population. 
There are several contemporary studies considering the addition 
of docetaxel chemotherapy in an earlier setting both upfront as 
well as salvage therapy. PEACE2 (NCT01952223) is a phase III 
trial of cabazitaxel and pelvic radiotherapy in high-risk localized 
patients. STARTAR is a salvage trial of AR inhibition with ADT and 
apalutamide with radiation followed by docetaxel (75 mg/m2 
every 3 weeks for 6 cycles) in men with PSA recurrent prostate 
cancer after radical prostatectomy (NCT03311555). Another trial 
is NRG GU-002, a trial for patients with baseline Gleason >= 7 (per 
prostatectomy pathology) and baseline PSA nadir >= 0.2 ng/ml will 
receive docetaxel (6 cycles) after completion of radiation therapy 
(NCT03070886). There are also studies studying the use of adjuvant 
non-steroidal anti-androgens such as enzalutamide (ENZARAD) 
and apalutamide (ATLAS) for clinically localized high risk prostate 
cancer (NCT02446444 and NCT02531516)4,5. These future studies 
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may help inform us on how to best treat the high risk population of 
patients with prostate cancer.  
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ERA 223: A Phase 3 Trial of Radium-223 in 
Combination with Abiraterone Acetate and 
Prednisone/Prednisolone for the Treatment 
of Asymptomatic or Mildly Symptomatic 
Chemotherapy-naïve Patients with Bone 
- Predominant Metastatic Castration - 
Resistant Prostate Cancer

Dr. Matthew R. Smith

Radium-223 is an alpha emitter which 
selectively treats bone metastases with 
alpha radiation1. In a recent GU ASCO oral 
presentation, a radium-223 
pharmacodynamic study demonstrated 
that higher gamma emission is found in 
deep tumor containing regions of bone 
biopsies, compared with superficial 
regions, supporting the presumed 
mechanism of radium-2232.

Radium was approved for the treatment of mCRPC in the United 
States based on the results from ALSYMPCA, a large phase 3 
randomized controlled trial where 921 patients were randomized in 
a 2:1 ratio to receive either radium-223 or placebo. 57% of patients 
had previously received docetaxel. This trial demonstrated that 
radium-223 provided benefit for both time to first symptomatic 
skeletal event (15.6 months vs 9.8 months, HR 0.66, 95% CI, 

0.52–0.83, p<0.001) as well as overall survival (14.9 months vs 11.3 
months, HR 0.70, 95% CI 0.58–0.83 P<0.001). 

Abiraterone is a second-generation anti-androgen medication which 
inhibits CYP17A1, preventing the production of androgens in the 
body. Abiraterone has been shown to be effective for patients pre 
and post docetaxel3,4. In patients prior to chemotherapy, abiraterone 
significantly improved overall survival compared with placebo (34.7 
months, (95% CI 32.7–36.8) vs 30.3 months (28.7–33.3); HR 0.81 
(95% CI 0·70–0·93); p=0·0033)4. For patients who have progressed 
after chemotherapy, overall survival for patients treated with 
abiraterone was 14.8 months, compared with 10.9 months with 
placebo (HR 0.65; 95% confidence interval, 0.54 to 0.77; P<0.001)3. 

This study seeks to combine the two widely used therapies, hoping 
for improved clinical outcomes without adding toxicity, given that the 
two modes of action and safety profiles are unique. Data from an 
early access program contained 154 patients who had concomitant 
use of abiraterone and this appeared to improve median overall 
survival (NA vs 13 months)5. Non-randomized data also suggests 
that the use of enzalutamide with Radium-223 is also safe6. This 
study formally evaluates this combination by randomizing patients 
to abiraterone 1000 mg daily vs placebo in addition to prednisone 5 
mg twice daily. 

806 patients were randomly assigned to either abiraterone + 
ADT + prednisone (AAP) + Radium or AAP + placebo.  Baseline 
characteristics including age, race, Gleason, and concurrent use of 
bisphosphonates was balanced. 

In November of 2017, the study was unblinded early because of a 
signal of more fractures and deaths in the AAP + radium group and 
the protocol was amended to allow initiation bisphosphonates. In 
terms of overall survival analysis, there was no significant difference 
between AAP + radium and placebo + radium (30.7 months vs 33.3 
months, HR 1.195 (95%CI 0.95-1.505, P= 0.128).  There was no 
significant difference between the two groups for the prespecified 
secondary endpoints, which included radiographic progression free 
survival, time to cytotoxic chemotherapy, and time to opiate use for 
cancer related pain. There was also no difference in two exploratory 
end points, time to PSA progression and time to deterioration of 
quality of life, as defined by the HRQoL.

In terms of treatment emergent adverse events, there was no 
difference in total events or grade 3-5 events. However, in terms of 
specific events, there was a greater number of fractures in the AAP 
+ radium group than placebo + AAP group (26% vs 10%). As expected, 
patients who had been on bisphosphonates had fewer events than 
those without, and the protective effect of bisphosphonates applied 
to both the cohort who received radium and the cohort without 
radium.

In summary, the addition of radium-223 to first line abiraterone for 
patients with mCRPC is not recommended based on the results of 
this study. Of note, both groups had very limited bisphosphonate 
prescription at baseline, despite having mCRPC with bony 
involvement, a well established indication for skeletal protection6.  
Future studies may want to consider optimizing bone health for all 
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patients prior to starting investigational combination therapy, as 
the addition of additional therapy may increase the risk of skeletal 
events as has been seen in this study. At this time, radium-223 
certainly still plays a role in mCRPC, but should not be used as first 
line therapy in combination with abiraterone. 
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A Randomized Phase II Study of Cabazitaxel 
vs. Abiraterone or Enzalutamide in Poor 
Prognosis Metastatic Castration-Resistant 
Prostate Cancer 

Dr. Kim N. Chi

Cabazitaxel, abiraterone, and enzalutamide 
have demonstrated benefit in randomized 
controlled trials for patients with mCRPC. 
Abiraterone was shown to be effective in 
patients pre and post chemotherapy in 
Cougar 301 and Cougar 302.1,2 In patients 
who had not been treated with docetaxel, 
abiraterone significantly improved median 
overall survival compared with placebo 
(34.7 months vs 30.3 months, HR 0.81 
(95% CI 0.70–0.93), p=0·0033). In patients 

who had progressed on docetaxel, overall survival with abiraterone 
was 14.8 months, compared with 10.9 months on placebo (HR 0.65, 
95% CI 0.54 to 0.77; P<0.001).

Enzalutamide has also been shown to be effective in the 
pre-chemotherapy and post-chemotherapy stage.3,4 Prior to 
chemotherapy, radiographic progression-free survival at 12 months 
was 65% among patients treated with enzalutamide, compared with 

14% among patients who received placebo.⁴ Post chemotherapy, 
median overall survival was 18.4 months in the enzalutamide group 
versus 13.6 months in the placebo group (HR 0.63; 95% CI, 0.53 to 
0.75; P<0.001).³

TROPIC was the phase 3 trial that established a role for cabazitaxel 
after patients progressed on docetaxel treatment. In TROPIC, 
patients were give prednisone daily and randomly assigned to 
either 12 mg/m2 of mitoxantrone or 25 mg/m2 cabazitaxel every 
3 weeks. The median survival was 15.1 months (95% CI 14.1–16.3) 
in the cabazitaxel group and 12.7 months (95% CI 11.6–13.7) in the 
mitoxantrone group, with a hazard ratio of 0.70 (95% CI 0.59–0.83, 
p<0.0001). 

These three therapies described above all have strong evidence 
of efficacy in mCRPC, but there is insufficient data on how to best 
sequence these therapies. A phase II study compared the sequencing 
and enzalutamide and abiraterone but they did not include 
cabazitaxel.⁵ In that study, 202 patients were randomized to starting 
abiraterone or enzalutamide, with cross-over to the other therapy at 
the time of PSA progression. In terms of a PSA ≥50% decline (PSA50) 
from baseline, more patients achieved this with enzalutamide than 
abiraterone (73% vs 75%, p=0.004). However, there was no difference 
between starting abiraterone or enzalutamide in terms of median 
time to PSA progression 7.4 vs 8.0 months (HR = 0.88, 95% CI 0.61, 
1.27). 

This study randomized 95 patients to either first line therapy with 
cabazitaxel or an androgen antagonist (enzalutamide or abiraterone). 
This was a high risk population of patients with multiple poor 
prognostic factors required, including liver metastases, CRPC within 
12 months of ADT initiation for metastatic disease, and the presence 
of at least 4 high risk features including LDH> upper limit of normal 
(ULN), ECOG PS 2, albumin <4, Alkaline phosphatase >ULN, and <36 
months from the time of ADT. Accrual was stopped early due to slow 
enrollment. 

In terms of baseline characteristics, most factors were balanced 
including age, poor prognostic features, ECOG performance status, 
hemoglobin, alkaline phosphatase, LDH, and receipt of prior 
docetaxel. Only PSA was different between the two cohorts, with a 
median PSA of 39.4 in the abi/enza cohort, compared with 18.7 in 
the first line cabazitaxel cohort. In terms of clinical benefit for first 
line therapy, a significantly higher number of patients benefited from 
receiving cabazitaxel over abi/enza (90% vs 70%, p=0.02). 57% of 
patients on cabazitaxel experienced a PSA50 (PSA decline of 50% or 
more) compared with 60% of patients on abi/enza (p=0.835). There 
was no difference in measurable disease response (17% vs 25%, 
p=0.724). In terms of second line therapy once patients’ switched 
over, there was no difference in PSA50, measurable disease 
response, or stable disease >12 weeks (75% vs 85%, p=0.483) and 
ultimately there was no difference in overall survival (p=0.143) for 
the total cohort as well as several subgroups.

Correlative studies done in conjunction with this study demonstrated 
that ctDNA/cfDNA fraction was prognostic. Notably, no patients with 
undetectable ctDNA have died in the study. Patients with ctDNA 
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percent of 30-100 had a HR for progression of 4.2 (95%CI 2.04-8.68, 
p<0.001). ctDNA change on therapy was also highly prognostic 
- ctDNA increase while on therapy had a HR of 6.24  (95%CI 2.09-
16.63, p=0.001) for overall survival. 

AR amplification was studied as well. It has been suggested in 
prior studies that AR gene amplification may be one of the possible 
molecular mechanisms which lead to ADT failure.⁶ In this study, 
AR amplification did not predict which patients would respond to 
cabazitaxel or to abi/enza. 

This study did not demonstrate an overall survival benefit with 
upfront cabazitaxel over abi/enz in a very poor prognosis subset of 
patients with mCRPC. However, about 50% of patients will not make 
it to chemotherapy as second line as shown in this study (only 28 
patients of the 50 who received abi/enz got cabazitaxel), which may 
argue for earlier chemotherapy in the window of opportunity for 
benefit. The discussant does note that this study was underpowered 
to explore overall survival as the study stopped accrual early due 
to slow enrollment. One of the hypothesis of slow accrual may 
have been that clinicians and/or patients were uncomfortable with 
randomization. The clinical correlates from the study show that 
ctDNA change appears prognostic and may help risk stratify patients 
for more aggressive therapies in the future. 

References:
1. de Bono JS, Logothetis CJ, Molina A, et al. Abiraterone and Increased Survival in Metastatic Prostate 

Cancer. The New England journal of medicine 2011;364:1995-2005.

2. Ryan CJ, Smith MR, Fizazi K, et al. Abiraterone acetate plus prednisone versus placebo plus 
prednisone in chemotherapy-naive men with metastatic castration-resistant prostate cancer 
(COU-AA-302): final overall survival analysis of a randomised, double-blind, placebo-controlled 
phase 3 study. The Lancet Oncology 2015;16:152-60.

3. Scher HI, Fizazi K, Saad F, et al. Increased Survival with Enzalutamide in Prostate Cancer after 
Chemotherapy. New England Journal of Medicine 2012;367:1187-97.

4. Beer TM, Armstrong AJ, Rathkopf DE, et al. Enzalutamide in Metastatic Prostate Cancer before 
Chemotherapy. The New England journal of medicine 2014;371:424-33.

5. Chi KN, Annala M, Sunderland K, et al. A randomized phase II cross-over study of abiraterone+ 
prednisone (ABI) vs enzalutamide (ENZ) for patients (pts) with metastatic, castration-resistant 
prostate cancer (mCRPC). American Society of Clinical Oncology; 2017.

6. Koivisto P, Kononen J, Palmberg C, et al. Androgen receptor gene amplification: a possible 
molecular mechanism for androgen deprivation therapy failure in prostate cancer. Cancer research 
1997;57:314-9.

Presented by: Kim N. Chi, MD, Clinical Associate Professor, Medical Oncologist, 
BCCA, University of British Columbia, Vancouver, Canada
Invited Discussant: Stéphane Oudard, MD, Ph.D., Georges Pompidou European 
Hospital, Department of Medical Oncology, Paris, France
Written by: Jason Zhu, MD. Fellow, Division of Hematology and Oncology, Duke 
University; Twitter: @TheRealJasonZhu

Radiotherapy to the primary tumour for men 
with newly-diagnosed metastatic prostate 
cancer: Survival results from STAMPEDE 
(NCT00268476)

Dr. Chris C. Parker

Chris Parker, MD, on behalf of the STAMPEDE 
clinical trials group, presented this first report 
of the role of radiotherapy to the primary 
tumor for men with newly diagnosed 
metastatic prostate cancer (mPCa). This is the 
latest arm to report from the novel STAMPEDE 
clinical trial, which is an ongoing clinical trial 
that can add arms as it progresses – having 
already recruited over 10,000 men. 

The background for this study is that men 
with metastatic prostate cancer are treated 

typically with systemic therapy. Until 2013, the standard of care 
had been ADT (androgen deprivation therapy) alone. In the past 
few years, with the reporting of the CHAARTED, LATITUDE and 
STAMPEDE-abiraterone trials, the new standard for metastatic 
hormone naïve prostate cancer is ADT and either docetaxel or 
abiraterone acetate. 

Yet, the authors hypothesized that treatment to the primary tumor 
would provide overall survival benefit to men with mHNPC, and that 
the survival benefit would be greatest in men with lower metastatic 
burden. 

The basic study design was a 1:1 randomized trial comparing ADT 
(+/- docetaxel at the physician’s discretion) vs. ADT + prostate 
radiotherapy (+/- docetaxel at the physician’s discretion). The 
docetaxel addition was based on CHAARTED data. The radiotherapy 
was given as prostate only radiation (not whole pelvis) and could be 
given as 2 possible regimens:

• 36 Gy/6 fractions/6 weeks or 55Gy/20 fractions/4 weeks 
(weekly vs. daily)

Patients were stratified for randomization based on radiation 
regimen, age, nodal involvement, randomizing site, WHO 
performance status, type of ADT, aspirin/NSAID use, and docetaxel 
use. 

In terms of outcomes, the primary outcome was overall survival. 
The secondary outcomes being reported today include: failure-free 
survival, symptomatic local events, and toxicity. Other secondary 
outcomes are reported in the manuscript.

Initial target was 1250 men. However, this was revised to 1800, and 
despite this, they still overaccrued. Of note, CHAARTED was reported 
after this study had already started accruing – so the study was 
modified after initiation to account for metastatic burden. 

Baseline characteristics amongst the two groups were equally 
balanced. Median age 68. Median PSA 97-98. 42% low metastatic 
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burden, 57-58% high metastatic burden. 18% had prior docetaxel use 
in both arms. 

Dr. Parker then delved into the outcomes of the study.
1. Failure-free survival:

• HR 0.76 favoring RT, p < 0.001
• 3-year 8% survival benefit in the RT arm

2. Overall survival:
• HR 0.92 favoring RT, but p = 0.266 – not clinically 

significant
• 3-year 3% survival benefit
• Looking at the KM curves, there is no real separation 

between the curves
3. When looking at Radiotherapy schedule, there was no 

difference based on RT schedule (p = 0.27)
4. Outcomes based on metastatic burden – this is where the 

results get more interesting.
• There was clear evidence that response differed by disease 

burden
• For patients with low volume disease: OS favored RT group 

(HR 0.68, 95CI 0.52-0.90), p = 0.007. This results in a 
3-year OS benefit of 8%

• For patients with high volume disease: OS favored no RT, 
but CI crossed 1.0 – p = 0.42

In terms of other outcomes:
1. There was no significant difference in time from randomization 

to second life-prolonging treatment
2. There was no significant difference in time from randomization 

to first symptomatic local event
• There were more patients in the RT group reporting UTI 

and catheter use (potentially related to RT related local 
effects)

• However, there were signs of lower ureteral stent, 
colostomy and nephrostomy tubes in the RT arm

• Perhaps this data has not yet matured

Dr. Parker concluded with the following remarks:
1. Prostate radiotherapy did not improve survival for unselected 

patients
2. Prostate radiotherapy DID improve survival for patients with 

low-metastatic burden HNPC (3-year 8% OS benefit, HR 0.68, p 
= 0.007)

3. Prostate radiotherapy was well tolerated

Based on this, he feels prostate radiotherapy should be standard 
of care in men with low metastatic burden in addition to systemic 
therapy. He also feels that this may be translatable to patients with 
oligometastatic N1 disease.

The study was just published today in The Lancet. 

Robert Bristow, MD, PhD, FRCPC, who is a recent transplant from 
the University of Toronto to the University of Manchester, was not 
directly involved in the study.

He began by discussing the concept of oligometastatic disease. 
Oligometastatic disease represents patients on the lower end of 
the metastatic spectrum. While not easily defined, there are some 
features implicit in this terminology:

• A less aggressive disease course
• Unique subset of patients may benefit from a more aggressive 

local therapy treatment course
• Unique molecular or clinical characteristics that may benefit 

from a multimodality approach

Indeed, prior results have shown potential benefit to surgical or 
ablative therapies for metastatic sites (lung, liver, brain).

Therefore, the natural question is whether surgery or ablative 
therapies to the primary may provide benefit?

After a brief review of the data presented by Dr. Parker, Dr. Bristow 
addressed some other issues related to this topic.

1. Role of alternative systemic therapies – it is not yet certain 
if the addition of docetaxel alone (which was not assessed 
specifically in this study) was of benefit. More importantly, as 
seen in the earlier talks today, the SOC is likely no longer ADT 
alone, but rather ADT + abiraterone or ADT + docetaxel. The 
role of RT needs to be assessed in this setting.

• PEACE-1 trial is an ongoing trial that will help address this 
– almost done accruing. 

2. The STOPCAP M1 collaborators, led by the Manchester group, 
in collaboration with HORRAD and STAMPEDE trial groups, is 
producing the first systematic review and meta-analyses of 
the two studies in this disease space. The manuscript has been 
submitted and will be published soon.

3. Role of RT versus surgery in this setting. There are numerous 
ongoing clinical trials looking a the role of surgery in patients 
with low-volume metastatic disease, including the g-RAMMP 
and TROMBONE studies. If positive, these trials may begin to 
inform the need to evaluate surgery vs. radiation directly. 

4. Radiotherapy – prostate alone versus whole pelvis is the other 
main question here. Particularly in the setting of node-positive 
disease, is there value to WP radiation? The current study only 
allowed for prostate radiation alone. 

• Longer term follow-up from RTOG studies will help inform 
re: toxicity of WP vs. prostate only radiation

5. What are the implications for MDT (metastasis direct therapy)? 
Multiple retrospective studies have demonstrated benefit 
to MDT. STOMP (R-phase II) is a clinical trial has started to 
validate this concept, albeit in a small population of 62 patients. 
Median ADT-free survival was improved by 8 months with the 
addition of MDT. 
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• There are 2 ongoing Phase III clinical trials  (CORE and PCX 
IX) that will help inform us regarding this management 
strategy

Following this extended discussion, his take-home points were as 
follows:

1. This is an excellent practice changing clinical trial that provides 
a new PREDICTIVE assay (low-volume disease) for local RT in 
mHNPC

2. RT to prostate should be added to standard of care systemic 
therapy (either ADT+abi or ADT alone) for newly diagnosed 
low-volume mHNPC

 • The results may be extrapolated to N+ disease
3. Surgical trials, ongoing, will help determine role of surgery as 

local therapy
4. Future trials will help address role of: RT volume (prostate 

only vs. WP radiation), surgery vs. radiation, modern imaging, 
systemic therapies and MDT

References:
1.  CHAARTED: Sweeney CJ, Chen YH, Carducci M, et al. Chemohormonal Therapy in Metastatic 

Hormone-Sensitive Prostate Cancer. N Engl J Med. 2015;373(8):737-746.

2.  STAMPEDE – Abiraterone: James ND, de Bono JS, Spears MR, et al. Abiraterone for Prostate Cancer 
Not Previously Treated with Hormone Therapy. N Engl J Med. 2017;377(4):338-351.

3.  LATITUDE: Fizazi K, Tran N, Fein L, et al. Abiraterone plus Prednisone in Metastatic, Castration-
Sensitive  Prostate Cancer. N Engl J Med. 2017;377(4):352-360.

Presented by: Chris C. Parker, MD, Institute of Cancer Research, Sutton, Great Britain
Invited Discussant: Robert Bristow, MD, PhD, FRCPC, University of Manchester, 
Manchester, UK
Written by: Thenappan Chandrasekar, MD (Clinical Instructor, Thomas Jefferson 
University) (twitter: @tchandra_uromd, @TjuUrology)

When is a Cancer Patient Cured? 

With time progressing, the number of people living after been 
diagnosed with cancer is rising significantly. In the US these 
constitute 15 million people, and in Italy, they are 3.5 million (6% of 
the entire population). Luigino Dal Maso, MD believes that we need 
to better categorize these patients, to bring survivorship into the 
precision medicine era.

First, it is critical that we learn and standardize how we define a 
cured patient. Unfortunately, a widely accepted epidemiological 
measurable definition of  “cured patients” is lacking. At a population 
level, a patient can be considered cured when they reach the same 
mortality rate (life expectancy) of the general population of the 
same sex and age. At the individual level, a measurable excess risk 
may remain after the elimination of all “detectable” malignant cells 
(complete remission).

Some important question that needs to be answered include how 
many years will a patient need to wait to consider himself cured? 

How many patients will he/she be cured of the disease? How many 
patients are already cured of the disease? What is the life expectancy 
of cancer patients?

Dr. Dal Maso described a study assessing 0.8 million Italian cancer 
patients with 18-28 years of follow-up diagnosed after the 
year 1976. Validated statistical methods were used to estimate 
population-based indicators of cancer cure, by cancer type, gender, 
age, and time-period. Conditional relative survival (the cumulative 
probability of surviving an additional five years, given that the 
patients already survived a certain number of years) was also 
demonstrated.

For this study, patients had to be stopped being recruited several 
years ago, so that a long enough follow-up would exist on each 
patient. Cancer types of different organs have various cure rates and 
varying time to cure.

The limitations of this study include the fact that the definition of 
time to cure is still questionable, and there was no information on 
histology, stage, and treatment. Lastly, estimates can vary over time 
and in various countries.

In summary, a reliable and accurate answer to the question: “When is 
a cancer patient cured?” can be found - making the lives of patients 
easier. 

Presented by: Luigino Dal Maso (Aviano, IT)
Written by: Hanan Goldberg, MD, Urologic Oncology Fellow (SUO), University of 
Toronto, Princess Margaret Cancer Centre, Twitter: @GoldbergHanan
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RANGE, a Phase 3, Randomized, Placebo-
controlled, Double-blind Trial of Ramucirumab 
(RAM) and Docetaxel (DOC) in Platinum-
Refractory Urothelial Carcinoma (UC): Overall 
Survival Results

Dr. Daniel P. Petrylak

Until the introduction and, ultimately, 
approval of multiple immune checkpoint 
inhibitors in the setting of platinum-
refractory metastatic urothelial carcinoma 
(mUC), docetaxel was the standard of care 
2nd line therapy. However, at the time of 
initiation of the RANGE study, ICI’s had not 
yet been introduced nor had they been 
approved.

The biologic rationale for adding 
ramucirumab (RAM), a monoclonal 

antibody against the VEGF-receptor itself (rather than the ligand, 
as is the case with bevacizumab), was a dual-agent therapy to 
potentiate docetaxel efficacy alone. RANGE was a phase 3 RCT 
comparing docetaxel alone or docetaxel with RAM in patients who 
had failed platinum-based chemotherapy. RANGE had already 
met its primary endpoint; RAM+DOC improved PFS (median 4.1 vs 
2.8 mo; HR 0.76; p = 0.0118) and objective response rate (ORR; 24.5% 
vs 14%) without significant additive toxicity or compromise in quality 
of life compared to DOC alone.¹ In this abstract, the authors report 
overall survival (OS) results, which was a secondary endpoint.

530 pts were randomized to RAM+DOC (n = 263) or DOC alone 
(n = 267). Median follow-up time was 7.4 months. With regards to 
the secondary endpoint of interest (OS), there was a trend toward 
improved OS for patients treated with RAM+DOC, but it did not meet 
statistical significance (median, 9.4 vs 7.9 months; HR, 0.89; 95% CI, 
0.72-1.09; p = 0.2461). 

Interestingly, they did do a subgroup analysis of patients based on 
location of primary tumor – either bladder, renal pelvis or ureter. 
There have now been numerous retrospective studies that have 
demonstrated that these may in fact be slightly different disease 
processes with unique clinical and genomic differences. In this study, 
the authors found that patients with primary bladder tumors did 
slightly better with RAM+DOC than DOC alone, though it wasn’t 
statistically significant (median, 9.7 vs 7.0 months; HR, 0.78; 
p = 0.0521). There was no difference in patients with upper tract 
disease.

Previously reported PFS and ORR results were confirmed (PFS, 
median 4.1 vs 2.8 mo; HR 0.70; p = 0.0002; ORR, 25.9% [95% CI, 20.6-
31.1] vs 13.9% [95% CI, 9.7-18.0]). Grade ≥3 adverse events were 
reported at a similar frequency in both arms with no unexpected 
toxicities. 

Based on this, the authors conclude that adding RAM to DOC 
in platinum-refractory mUC showed statistically superior PFS, 

improved ORR, and a trend toward improved OS compared to 
Docetaxel alone.

In his discussion, Dr. Jones made the following important points:

1) The relevance of the study has diminished, as numerous ICI’s have 
supplanted docetaxel as the 2nd line therapy of choice

2) Failure to demonstrate OS will limit enthusiasm for RAM utilization 
anyway

However, there remains an unmet need for survival prolonging 
therapies in patients who have had platinum-based chemotherapy 
and ICI’s – and this may serve a role in this setting.
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Nivolumab Alone or in Combination With 
Ipilimumab in Patients with Platinum-
Pretreated Metastatic Urothelial Carcinoma

Dr. Jonathan E. Rosenberg

Immune checkpoint inhibitors have been 
established as a preferred second line 
treatment of choice for patients with 
metastatic urothelial carcinoma who 
progress on platinum chemotherapy. 
Several phase II and phase III clinical trials 
have been supportive of this treatment 
paradigm including Keynote-045¹ 
(pembrolizumab – phase III), IMvigor211² 
(atezolizumab – phase III), CheckMate 
275³ (nivolumab – phase II), JAVELIN Solid 

Tumor⁴ (avelumab – phase I), and NCT01693562 (durvalumab 
– phase I/II).⁵

CheckMate 275 was a phase II, single-arm study where patients 
received nivolumab 3 mg/kg intravenously every 2 weeks until 
disease progression and clinical deterioration and confirmed 
objective responses were achieved in 52 (19.6%, 95% CI 15.0–24.9) 
of 265 patients. There were six patients (2%) who achieved a 
complete response and 46 (17%) who achieved a partial response. 
Median overall survival was 8.74 months (95% CI 6.05 to not 
reached) in the overall population. KEYNOTE-045 was an open-label, 
international, randomized phase 3 trial, comparing pembrolizumab 
to investigator’s choice of chemotherapy with paclitaxel, docetaxel, 
or vinflunine. This study also showed an overall survival benefit 
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– patients in the pembrolizumab arm had a median OS of 10.3 
months (95% confidence interval [CI], 8.0 to 11.8) compared with 7.4 
months (95% CI, 6.1 to 8.3) in the chemotherapy group (HR, 0.73; 
95% CI, 0.59 to 0.91; P=0.002).

What is unknown at this time is if the combination checkpoint 
blockade ipilimumab with nivolumab is superior to single agent 
PD-1/PD-L1 blockade. This combination has been successful with 
improving overall survival in selected patients with metastatic 
melanoma (CheckMate 067⁶) and advanced renal cell carcinoma 
(CheckMate 214⁷). This abstract adds to the literature on the efficacy 
of combined CTLA-4 and PD-1 blockade for UC.

In this study, pre-treated patients with metastatic UC were treated 
with one of three regimens: nivolumab 3 mg/kg every 2 weeks 
(Nivo3), nivolumab 3 mg/kg + ipilimumab 1 every 3 weeks for 4 
cycles (Nivo3Ipi1), and nivolumab 1 mg/kg + ipilimumab 3 mg/kg 
every 3 weeks for 4 cycles (Nivo1Ipi3). All three cohorts were given 
nivolumab 3 mg/kg every 2 weeks after the initiation “induction” 
phase. 

There were 76 patients in Nivo3, 104 patients in Nivo3Ipi1, and 
92 patients in Nivo1Ipi3. Approximately 1/3 of patients had liver 
metastases and half of patients had a PD-L1 expression of <1%. 
Most patients were accrued from the United States for Nivo3 and 
Nivo3Ipi1, and the reverse was seen for Nivo1Ipi3, with the majority 
(66%) recruited from the rest of the world.

In terms of prior treatment, this was a heavily pre-treated population 
- 44-54% of patients had 2-3 prior treatment regimens, and 75-85% 
of patients had prior systemic therapy for metastatic disease.  

At the time of this reporting, a minimum of 37.7 months of reporting 
have been completed for the first two arms (Nivo3 and Nivo3Ipi1), 
and the minimum follow up for Nivo1Ipi3 is still immature at 7.9 
months. 8-9% of patients are still on therapy for Nivo3 and Nivo3Ipi1, 
at this current time, 24% of patients are still on therapy for Nivo1Ipi3. 
Most patients who have discontinued therapy did so due to disease 
progression. Discontinuation due to study drug toxicity was most 
common in the combination arms (13-14%) compared with the Nivo3 
arm (4%).  

In terms of response, the confirmed overall response was greatest in 
the Nivo1Ipi3 arm (38%), compared with Nivo3 (25.6%) and Nivo3Ipi1 
(26.9%). At this time, Nivo3 has the highest complete response rate 
(10.3%), compared to Nivo3Ipi1 (7.7%) and Nivo1Ipi3 (6.5%). However, 
as the author and discussant mentioned, the data for Nivo1Ipi3 is 
still immature and the rate of CRs may increase over time.

The response to immune checkpoint inhibition occurred rapidly, 
with a median time to response of only 1.4-2.0 months across 
the three cohorts and amongst the responders, the response was 
quite durable. For Nivo3, the median duration was 30.5 months, 
with some patients now with over 44 months of response. Median 
duration was 22.3 months in the Nivo3Ipi1 arm and 22.9 months in 
the Nivo1Ipi3 arm. 

Waterfall plots show that the median tumor reduction from baseline 
shows an impressive 30% in the Nivo1Ipi3 arm, which also had the 
longest median progression free survival at 4.9 months, compared to 
2.6 months for Nivo3Ipi1 and 2.8 months for Nivo3. 

Overall survival data showed an impressive median OS of 15.3 
months for Nivo1Ipi3 at this time, and all three cohorts appear to 
have a durable tail although data for Nivo1Ipi3 is still immature. 

Correlative studies evaluating tumor PD-L1 showed that the 
majority of patients who had a PD-L1>1% had a response with 
Nivo1Ipi3 (58.1%) and this was confirmed by blinded independent 
central review (54.8%). 

In terms of tolerability, the typical immune related adverse events 
were reported including diarrhea and rash. More patients who 
received ipilimumab had diarrhea and hepatitis than patients who 
were on the nivolumab alone arm.

This study demonstrates that the combination of nivolumab and 
ipilimumab is tolerable and has good efficacy for patients with 
pretreated metastatic UC. The discussant does note that this study 
was not a phase III randomized controlled trial, but rather a phase 
I/II study, and thus we are unable to compare efficacy between 
the three arms, and unable to compare this study results with 
other phase III trials in this patient demographic. However, these 
results are exciting for our patients with metastatic UC and suggest 
that there exist a subset of patients who can have a very durable 
response to single agent and combination immune checkpoint 
inhibition. Future important studies include Checkmate 901, an 
ongoing phase III clinical trial which randomly assigns patients to 
chemotherapy, Ipi/Nivo, and Nivolumab + chemotherapy, and this 
trial will offer important insights in the treatment of our patients 
with metastatic urothelial carcinoma.
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Genitourinary tumours, non prostate

Dr. Shahrokh F. Shariat

Shahrokh F. Shariat, MD, discussed and 
summarized the key feature of the 
Keynote 057 study, presented earlier by 
Ronald De Wit, MD.

Intravesical Bacille Calmette Guerin (BCG) 
is the standard therapy for high risk non-
muscle invasive bladder cancer (NMIBC).  
There are approximately 1.2 million 
doses of BCG used globally for bladder 
cancer.  The initial response rate after BCG 
therapy for carcinoma in situ (CIS) disease 

is around 80%, and the tumor-free rate of papillary tumors is 70%. 
However, for some patients, this treatment is not effective, and over 
time tumors can relapse.

BCG is thought to work via immune-mediated pathways, through 
secretion of the inflammatory cytokine, TH-1 response, and 
recruitment of cytotoxic T cells + natural killer (NK) cells. BCG failure 
is quite common with high-risk (Ta or T1 high grade or CIS) bladder 
cancer recurrence occurring after transurethral resection of bladder 
tumor (TURBT) with BCG therapy in 66% of cases, with a rate of 25% 
progression.¹ Approximately 78% of the recurrences have associated 
CIS.

Radical cystectomy is the current standard for BCG unresponsive 
disease. It results in excellent survival, (90% cancer-specific survival 
rate). Delaying radical cystectomy reduces the chances of cure from 
this disease. The earlier radical cystectomy is performed, the better.

 However, in some NMIBC patients, radical cystectomy is an 
overtreatment. Radical cystectomy has major negative implications 
for the patient, including functional and cosmetic implications. 
Unfortunately, to date, there is no other effective salvage intravesical 
therapy in BCG unresponsive patients. Only Thiotepa and Valrubicin 
have been used, and they have been approved since 1959. Other 
treatments have been examined as well.

Checkpoint inhibitors are expressed in NMIBC. The Highest 
expression of PD-L1 is in CIS. There are approximately 5% of cells 
with PD-L1 before BCG therapy, and this rises 15-20 times with CIS 
recurrence after BCG treatment.² There is a particularly high PD-L1 
expression in BCG-induced granulomata of patients with recurrence 
after BCG.  There is emerging data supporting a potential role for 
checkpoint inhibitors in NMIBC. There is increased expression of 
PD-1 on tumor infiltrating lymphocytes (TIL) after BCG therapy.³ TIL 
expression of PD-1 is correlated with tumor expression of PD-L1. 
There is an increase of PD-1 positivity in 67% of tumors after BCG 
relapse.⁴

Dr. Shariat continued and described what are the ideal expectations 
from a “bladder salvage” therapy in BCG unresponsive NMIBC. 
This therapy needs to be easier to use than to perform a radical 
cystectomy, it cannot be more toxic than radical cystectomy 
(preferably it needs to be less toxic),  it has to have clinical acceptable 

efficacy, have a very low risk of missing the “window of opportunity”, 
with low risk of progressing to invasive muscle disease, and minimal 
delay in receiving radical cystectomy if the therapy fails.  Lastly, it 
should not increase the complications of radical cystectomy, in case 
it fails.

Dr. Shariat then moved on to discuss the results of the Keynote 057 
study of pembrolizumab for BCG unresponsive CIS +/- papillary 
high-grade bladder cancer. According to Dr. Shariat, the authors of 
this study used the right definition of BCG failure, occurring after 
adequate BCG treatment (BCG induction of 6 weeks plus at least one 
BCG maintenance instillation), and defined as the occurrence of high-
risk disease at the six months timepoint after diagnosis for high-risk 
tumor. BCG unresponsive disease is defined as a BCG refractory 
disease + BCG relapsing within six months of last BCG therapy.

The keynote 057 trial demonstrated that pembrolizumab therapy 
was not more toxic than radical cystectomy with similar adverse 
effects in general (63-64%), grade 3-5 adverse events (13%), and 
lower mortality (1% vs. 3-5%) when compared to radical cystectomy. 
The clinical efficacy was quite acceptable, with 38.8% complete 
response rates at three months, and 75% durable response (31% 
at last follow-up). There was also a very low risk of missing the 
“window of opportunity” with 0% progression to invasive muscle 
disease, and all failures remaining NMIBC! All 85% of failures occurred 
at three months with no resulting delay to radical cystectomy. Lastly, 
the complications of radical cystectomy were not increased as a 
result of this treatment.

The major limitations of the Keynote 057 include its single-arm 
trial design, but this is acceptable in this setting. This is still only an 
interim analysis, and we need the 12 months data. In this trial, there 
is a possibility for detection bias, as no enhanced optical imaging 
in cystoscopy were used, and this has been proven to detect up 
to 30% more CIS. Lastly, most patients in this trial refused radical 
cystectomy, as opposed to not being ineligible for this procedure. 
However, this still represents an unmet need.

Bladder cancer is generally a heterogeneous disease, and not all 
tumors that recur after BCG therapy are the same. Many NMIBC 
tumors cluster with muscle-invasive bladder cancers. The key is 
understanding the various risk categories of tumors that patients 
can recur with following BCG therapy. 

The combination of Pembrolizumab with BCG is the next step that 
needs to be studied. This combination increases the number and 
activity of TIL (CD8 and T cells), it elicits tumor growth inhibition, 
prolongs survival, and is more effective than either agent alone. The 
Keynote 676 is a phase 3 trial analyzing the effect of pembrolizumab 
and BCG in the induction of patients after BCG failure. In addition 
to this, there are other trials analyzing the effect of other immune 
checkpoint inhibitors in NMIBC. Finally, other immunomodulatory 
agents are being assessed. These include ALT 803 (IL-15 agonist), 
iFNA gene therapy, and an oncolytic virus. The future holds great 
promise in the development of novel treatments for NMIBC.
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Comprehensive Biomarker Analyses 
and Updated Results of PURE-01 Study: 
Neoadjuvant Pembrolizumab in Muscle-
Invasive Urothelial Bladder Carcinoma 

Dr. Andrea Necchi

The PURE-01 study is an assessment of 
pembrolizumab (immune checkpoint 
inhibitor) in the neoadjuvant setting for 
muscle-invasive bladder cancer (MIBC). It 
is a single-arm, phase 2 study of Pembro 
preceding radical cystectomy in MIBC. In 
this presentation, the authors present 
updated results and results of their 
correlative biomarker analysis. 

The planned enrollment is for 71 patients, 
all of whom will have cT ≤ 3b N0 M0 MIBC, 

regardless of cisplatin eligibility. Pembro will be given 200mg q3w 
x3 cycles. Pathologic complete response (pT0) in ITT population is 
the primary endpoint (EP). Biomarker analyses include: IHC PD-L1 
combined positive score (CPS, Dako 22C3), hybrid-capture based 
comprehensive genomic profiling (CGP, FoundationONE), and 
expression of a 22-gene “T-cell inflamed” signature via quantitative 
PCR (qPCR).

The study population is slightly younger than expected – median age 
66. However, male patients and smokers predominate, as expected. 
92% of patients were cisplatin eligible. 

As of the time of presentation, 65 pts have been enrolled and all 
underwent CGP from TURBT samples. 42% showed DDR genomic 
alterations (GA). Median CPS was 21%. CPS and qPCR showed a 
significant correlation (r = 0.71, p < 0.0001), whereas CPS did not 
correlate with tumor mutational burden (TMB) or DDR-GA (R=-0.16). 

In terms of clinical outcomes, 50 pts are evaluable for the primary 
endpoint. With 21 (42%) pT0 responses, the study has already 
achieved its PE. The clinical outcomes are shown below:

RB1 and PBRM1 GA were significantly associated with pT0 (p = 0.014 
and p = 0.007). pT0 responses were obtained in 10 (52.6%) pts with 

CPS≥21% and, most noteworthy, in 13 (61.9%) with DDR or RB1 GA. 
8/8 pts (100%) with DDR/RB1 GA and CPS≥21% achieved pT0. 

However, the DDR and RB1 gene association was weakened when 
accounting for tumor mutational burden. So they may just be a 
surrogate of TMB.

Using a CPS score cutoff of 10%, they found that patients who had 
CPS >= 10% had a 54% chance of pT0, while those <10% had a 13% 
chance of pT0.

The 22 gene T-cell inflamed signature also significantly discriminated 
pT0 from non-pT0 pts (p = 0.0032). 

Seventeen patients had matched pre-post Pembro tumor samples 
analyzed, showing a mean of 51.9% shared GA. Concordant increases 
in gene expression by qPCR, observed in post- vs pre-Pembro 
lesions, from at least 5/7 non responding patients, were consistent 
with promotion of adaptive immunity (IFN-g, CXCL9, CXCR6, 
CD27, GZMB), being counteracted by strong adaptive resistance 
mechanisms (CD274, PDCD1, CD276, PDCD1LG2, IDO1).

This study is exciting because it would appear that pembro has 
already exceeded the pT0 responses required. The authors suggest 
that using many of these genomic observations of predictors of 
response to pembro may help identify patients who might deserve a 
bladder-sparing approach.

Ignacio Duran, MD, PhD, the invited discussant, summarized the 
poster quite nicely. He had the following to add.

Neoadjuvant chemotherapy for muscle-invasive bladder cancer is 
an established treatment paradigm supported by Level 1 evidence. 
Historically utilizing an MVAC regimen, there was subsequently a 
shift to Gem-Cis and, more recently dose-dense MVAC (ddMVAC). 
Indeed, these studies have repeatedly demonstrated good 
tolerability with the dose-dense regimens. Meta-analyses put the 
increased survival benefit at 5-7%, if all comers are treated. However, 
the greatest benefit is in the population of patients with complete 
response (pT0) at the time of cystectomy; however, even patients 
with residual non-muscle-invasive (<pT2 disease) do better than 
patients not receiving chemotherapy. However, patients with no 
response (pT2-T4 disease) do similar to patients who never received 
chemotherapy. Hence, the pressure is on to select out the patients 
who may not respond – and see if alternative options exist. 

Yet, alternative options (such as ICI’s) must be able to have a better 
pCR (pT0) rate than NAC (25-30%). They should also not delay 
surgery. And their toxicity profile should be manageable.

From these early results, it appears that pembro monotherapy in 
the neoadjuvant setting is able to match, even exceed, the pT0 rate 
associated with NAC, albeit in low numbers. 

• PD-L1 >= 10% appears to be useful in selecting out patients 
most likely to benefit

• They don’t appear to delay surgery

What we don’t know yet is their postoperative complications and 
toxicity. 
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While this is certainly exciting – it is not yet practice-changing. NAC 
is recommended based on Level 1 evidence. That data does not 
yet exist for ICI’s. Randomized trials are required to validate these 
findings. 

Presented by: Andrea Necchi, MD, Fondazione IRCCS Istituto Nazionale dei Tumori, 
Milan, Italy
Invited Discussant: Ignacio Duran, MD, PhD, Hospital Univ. Virgen del Rocío, Instituto 
de Biomedicina de Sevilla, Seville, Spain
Written by: Thenappan Chandrasekar, MD (Clinical Instructor, Thomas Jefferson 
University) (twitter: @tchandra_uromd, @TjuUrology)

Is There Still a Role for Chemotherapy in 
Bladder Cancer?

Dr. Maria De Santis

Maria De Santis, MD, gave an excellent 
overview of the role of chemotherapy in 
bladder cancer patients. Chemotherapy for 
bladder cancer began in the 1980s with 
the discovery of the methotrexate, 
vinblastine, doxorubicin, and cisplatin 
(M-VAC) protocol.¹ M-VAC was later 
upgraded to a high dose (HD), dose-dense 
(DD)² or accelerated dose (AMVAC).³ The 
newer option is Gemcitabine and cisplatin 
(GC), which has similar efficacy to MVAC 

but with improved toxicity profile in the metastatic setting.⁴ Later, GC 
was upgraded to GC split dose.⁵

Radical cystectomy is the preferred definitive treatment for muscle-
invasive bladder cancer (MIBC). Neoadjuvant chemotherapy is 
indicated in patients with clinical stage T2-T4 N0 M0. Induction 
chemotherapy is mandated in patients with positive node disease 
but with localized MIBC. Ideally, every patient planned for radical 
cystectomy should receive perioperative chemotherapy and optimal 
surgery with an extensive lymph node dissection. Neoadjuvant 
chemotherapy has been proven to add a significant survival benefit.

The European Association of Urology (EAU) and the European 
Society for Medical Oncology (ESMO) guidelines state that 
neoadjuvant chemotherapy should be offered to patients with 
T2-T4a N0M0 bladder cancer, and cisplatin-based combination 
chemotherapy should always be the regimen that is used (grade 
A evidence). In contrast, adjuvant cisplatin-based combination 
chemotherapy should be given to patients with pathological T3/4 
and N+ disease if no neoadjuvant chemotherapy has been given. 
However, the guidelines also state that in patients who are ineligible 
for cisplatin-based chemotherapy, neoadjuvant chemotherapy is 
not recommended. Importantly, the American Society of Clinical 
Oncology (ASCO) guidelines note that they support neoadjuvant 
chemotherapy in cisplatin-ineligible patients if the goal is to 
downstage surgically unresectable tumors. Unfortunately, the 

proportion of patients who are unfit for cisplatin chemotherapy is 
quite high, at around 40-50%.

In 2011 criteria to define cisplatin “unfit” patients were formed.⁶ 
These include:

• WHO or ECOG performance status 2 or Kranofsky of 60-70%
• Creatinine clearance <60 ml/min
• Common Terminology Criteria for Adverse Events (CTCAE) v4 

grade >=2 audiometric hearing loss
• CTCAE v4 grade >=2 peripheral neuropathy
• New York Heart Association Functional Classification (NYHA) 

class III heart failure

Four total cycles of platinum-based first-line chemotherapy have 
been shown to be adequate to treat advanced urothelial carcinoma. 
The omission of additional cycles might help avoid the unnecessary 
toxicities and facilitate better transition to second-line treatment and 
switch maintenance therapy.

Second line chemotherapy has limited activity in metastatic 
urothelial carcinoma. A meta-analysis of studies investigating single-
agent or doublet second-line chemotherapy in advanced urothelial 
cancer had shown that the 2nd line chemotherapy had very limited 
activity, with third line data being scarce.⁷ It is still not clear what the 
role of chemotherapy would be following immunotherapy.

The RANGE is a randomized, double-blind phase 3 study, compares 
Ramucirumab (a fully human monoclonal antibody developed for the 
treatment of solid tumors) plus docetaxel vs. placebo plus docetaxel 
in patients with locally advanced metastatic urothelial carcinoma 
after platinum-based therapy.⁸ The results demonstrated a clear 
benefit for the Ramucirumab+ docetaxel arm with progression-free 
survival of 4.07 months vs. 2.76 months, and objective response rate 
of 24.5% vs. 14%, with no significant difference in the adverse events 
profile.

In a study comparing sequencing of immunotherapy before 
chemotherapy to chemotherapy before immunotherapy, and then 
followed again by chemotherapy, the response rate was 64% for the 
chemotherapy-immunotherapy-chemotherapy sequence, vs. 21% in 
the immunotherapy- chemotherapy sequence.⁹

In summary, chemotherapy remains the standard of care in 
neoadjuvant setting and first line setting for metastatic medically 
unfit patients. The long-term survival with chemotherapy is 10-15% 
at 3-5 years (first line therapy), and 11% at two years (for second-line 
therapy). Chemotherapy should be incorporated into the treatment 
paradigm together with immunotherapy. There are currently only 
preliminary results showing that immunotherapy has promising 
downstaging potential. Further studies are underway, including 
combinations of immunotherapy with chemotherapy. Lastly, it is 
important to remember that in these specific patients, offering 
enrollment in clinical trials is part of helping these patients and is 
mandated to advance our knowledge.

VOLUME 3, ISSUE 4 45



References:
1. Sternberg et al. Cancer 64: 2448-2468, 1989

2. Sternberg et al. Eur J. Cancer, 42: 50-54, 2006

3. Plimack et al. J Clin Oncol 2014

4. Von der Masse H et al. JCO 2015

5. Hussain et al. BJC 91:844-849, 2004

6. Galsky et al. J Clin Onco 2011; 29:2432-2438

7. Raggi D et al. Ann Oncol 2016

8. Petrylak et al.  Lancet 2017

9. Szabados et al. Eur Urol 2018

Presented by: Maria De Santis, MD, Berlin, DE
Written by: Hanan Goldberg, MD, Urologic Oncology Fellow (SUO), University of 
Toronto, Princess Margaret Cancer Centre; Twitter: @GoldbergHanan

Neoadjuvant Therapy with Pembrolizumab 
Alone or in Combination with Cisplatin plus 
Gemcitabine for Locally Advanced Urothelial 
Cancer, A Phase Ib/2 Study

Dr. Christopher J. Hoimes

Treatment of muscle invasive urothelial 
cancer can involve a combination of 
systemic therapies, radiation, and surgery. 
When muscle invasive UC is treated with 
surgery alone, almost half of patients will 
develop metastatic disease within two 
years, and 5 year survival overall survival 
for patients who receive only cystectomy 
or radiation range from 27% - 88%1. 
Current standard of care chemotherapies 
include MVAC (methotrexate, vinblastine, 

doxorubicin, and cisplatin), GC (gemcitabine plus cisplatin), and CMV 
(cisplatin, methotrexate, and vinblastine). However, many patients 
are not candidates for platinum-based chemotherapy regimens, 
either due to poor performance status or underlying kidney disease. 
Thus, there is an unmet need in the space of neoadjuvant therapy for 
muscle invasive UC. 

Pembrolizumab has demonstrated disease activity in the both 
neoadjuvant therapy as well as second line therapy for metastatic 
UC. For metastatic UC, KEYNOTE-045 randomized 542 patients 
with advanced UC that recurred or progressed after platinum-
based chemotherapy to receive pembrolizumab or investigator’s 
choice of chemotherapy with paclitaxel, docetaxel, or vinflunine2. 
KEYNOTE-045 demonstrated that pembrolizumab improved median 
overall survival compared with chemotherapy amongst patients with 
a PD-L1 combined score of 10% or more (8.0 months vs 5.2 months, 
hazard ratio, 0.57; 95% CI, 0.37 to 0.88; P=0.005). 

In the neoadjuvant space, pembrolizumab was given in an open label 
single arm phase 2 study, where patients were enrolled regardless 
of cisplatin eligibility. Patients received 3 cycles of pembrolizumab 

(200 mg) every 3 weeks before radical cystectomy and the primary 
endpoint was pathologic complete response (pT0). Of all 43 treated 
patients, a pT0 was obtained in 39.5% of patients, which is similar 
to the pT0 of neoadjuvant MVAC (38%)3,4. The mean PD-L1 
combined positive score (CPS, Dako 22C3 assay) was 44.8% for the 
pT0 patients compared with 17.4% non-pT0 patients. Patients with 
RB1 and PBRM1 alterations were enriched for complete pathologic 
responses. This study seeks to add further evidence for neoadjuvant 
therapy with combination immune checkpoint inhibitor plus 
chemotherapy.

This phase I/II study examines the both neoadjuvant therapy with 
pembrolizumab alone (Cohort II – cis ineligible) as well as combination 
pembrolizumab + cisplatin + gemcitabine in a cis eligible cohort. This 
abstract describes the outcome of patients from cohort 1. 

40 patients received Pembro + Gem/Cis. Median age was 65 and 
predominantly men (78%). Most patients had an ECOG performance 
status of 0 (31/40) and the majority had baseline stage of cT2 
(invades muscularis propria – 51%) or cT3 (invades perivesical tissue 
– 44%). 

The median time to surgery was 18.8 weeks from the onset of 
chemotherapy, with a median time of 5.7 weeks from the end 
of chemo to surgery. In terms of response, 40% of patients had 
a complete response (P0), which is similar to MVAC and 61% of 
patients had a ypT1N0 or lower. 

Most patients received cystectomy (36/40). 4 patients did not 
receive cystectomy – 3 were patient preference, and one was due to 
grade 4 thrombocytopenic purpura (which is a known adverse effect 
of gemcitabine). One patient had a Grade 3 acute coronary syndrome 
on cycle 4 day 13. One patient died due to mesenteric ischemia after 
radical cystectomy. In terms of survival follow up at 18 months, 
investigators reported 81% overall survival and disease specific 
survival of 90% at 18 months.  

This study demonstrates that the combination of gem/cis with 
pembrolizumab is feasible and results in pathologic downstaging 
(61%) in the majority of patients with a completely pathologic 
response in 40% of patients. Limitations of this study include 
the lack of a randomized comparator arm and there still exists 
some uncertainty regarding the surrogacy of the primary 
endpoint for overall survival. A number of studies are examining 
the role of neoadjuvant pembrolizumab. PECULIAR is a an open 
label, multicenter, single-arm, phase 2 study of neoadjuvant 
pembrolizumab in combination with epacadostat (EudraCT number 
2017-002379-24)5. PURE-01 is an open-label, single-arm, phase 
2 study where patients will receive 3 cycles of pembrolizumab prior 
to cystectomy (NCT02736266)4. Ultimately, the goal is to improve 
not only the survival of patients but also their quality of life, and 
perhaps one day save our patients from cystectomy in the future 
with combination therapies. 
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ABACUS, A Phase II Study Investigating 
the Safety and Efficacy of Neoadjuvant 
Atezolizumab in Muscle Invasive Bladder 
Cancer 

Dr. Daniel Castellano

There is a high metastatic relapse rate for 
patients with muscle invasive bladder 
cancer after cystectomy – neoadjuvant 
chemotherapy can decrease that risk. 
Standard of care neoadjuvant therapy for 
muscle invasive bladder cancer typically 
involves a cisplatin based regimen, the 
most common being MVAC (methotrexate, 
vinblastine, doxorubicin, cisplatin), GC 
(gemcitabine and cisplatin), or CMV 
(cisplatin, vinblastine, and methotrexate).  

Compared with cystectomy alone, neoadjuvant chemotherapy can 
improve overall survival and decrease the risk of recurrence.1,2 
However, not all patients are chemotherapy candidates, depending 
on performance status and renal dysfunction. Thus, checkpoint 
inhibitors may represent a solution for this unmet need. 
Pembrolizumab has been studied in this setting, and data presented 
at ASCO 2018 showed that neoadjuvant pembrolizumab could result 
in pathologic complete response in 17 of 43 patients (39.5%, 95% CI: 
26.3-54.4).3 This is similar to MVAC, which resulted in pathologic 
complete response in 38% of patients in the study by Grossman et 
al.¹  

This study describes the outcomes of another checkpoint inhibitor, 
atezolizumab, for neoadjuvant treatment of muscle invasive bladder 
cancer. 

Patients with T2-T4aN0M0 urothelial carcinoma who were not 
candidates or declined cisplatin chemotherapy were enrolled and 
given atezolizumab at week 0 and week 3, with a maximum of 8 
week delay until cystectomy. The primary clinical endpoint was a 
pathologic CR, with a goal of >20%. 

74 patients have been treated and 68 patients are evaluable at this 
time. 

The pathologic complete response rate was 29% (20/68, 95%CI: 
19% to 42%) and 39% of patients were successfully down-staged to 
non-muscle invasive disease. During therapy, 28% of patients had 
a radiographic response to atezolizumab, whereas 17% of patients 
progressed during therapy. 

Seven patients did not receive radical cystectomy. One patient 
declined, three patients had clinical deterioration, two patients 
died (MI, pneumonia), and one patient had disease progression and 
received chemotherapy. 

In terms of adverse events, very few people had grade 3-4 AEs. 
The most common AEs were fatigue, transaminitis, anorexia, rash, 
pyrexia, diarrhea, and pruritus.  

This study adds to the growing body of evidence which suggests 
that neoadjuvant immune checkpoint inhibition may be a reasonable 
approach for patients who do not tolerate platinum based 
chemotherapy. For patients who are eligible for both, tt is unknown 
at this time which approach is more efficacious with respect to 
disease free survival and overall survival. Randomized trials will be 
necessary to better determine the best approach for patients with 
muscle invasive disease. Biomarker work in both this study and the 
pembrolizumab study suggests that there may be biomarkers (PD-
L1 CPS score, DNA Damage Response, TMB) which predict which 
patients may have a high rate of pathologic complete response but 
this is still a work in progress. 
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Nivolumab Alone or in Combination With 
Ipilimumab in Patients with Platinum-
Pretreated Metastatic Urothelial 
Carcinoma Including the Nivolumab 1 mg/
kg + Ipilimumab 3 mg/kg Expansion From 
CheckMate 032

Dr. Jonathan E. Rosenberg

Jonathan Rosenberg, MD, presented the 
preliminary results of the study analyzing 
the effects of Nivolumab alone or in 
combination with Ipilimumab in patients 
with platinum-pretreated metastatic 
urothelial carcinoma. This study is an 
expansion of the Checkmate 032 trial.

Dr. Rosenberg began with a short 
overview of the role of immunotherapy 
in metastatic urothelial carcinoma. 
Immunotherapy has recently become 

the recommended treatment for previously treated patients with 
metastatic urothelial carcinoma. Checkmate 032 is a multicenter, 
phase 1 and two studies which included three cohorts of patients 
with platinum-pretreated metastatic urothelial carcinoma:

1. Nivolumab monotherapy at a dose 3 mg/kg (Nivo3)
2. The combination of Nivolumab 3 mg/kg + Ipilimumab 1 mg/kg 

(Nivo3+IPI1) 
3. The combination of Nivolumab 1 mg/kg + Ipilimumab 3 mg/kg 

(Nivo1+IPI3)

Among the 78 metastatic urothelial carcinoma patients previously 
treated with Nivolumab monotherapy, and the 104 patients who 
were previously treated with Nivo3+IPI1, an objective response rate 
of 26% and 38% was demonstrated, respectively. This presentation 
reports data of the follow-up study, including efficacy and safety 
outcomes in the expanded, additional Nivo1+IPI3 urothelial 
metastatic cohort. The study design is shown in figure 1. The primary 
endpoint included investigator-assessed objective response rate. 

Patient demographic data showed that the median age in all 
three cohorts was 63-66, with the majority being males, and 
most patients having tumor PD-L1 expression <1%. Most patients 
have had at least two prior treatments, with approximately 20% 
of the patients having prior systemic neoadjuvant therapy and 
approximately 35% of patients undergoing adjuvant therapy. Lastly, 
~85% of patients received some form of metastatic systemic 
therapy. The Nivolumab monotherapy, and the Nivo3 + IPI1 patients 
had a minimum follow-up of 37-38 months, while the recently 
added Nivo1+IPI3 arm had only 7.9 months of follow-up.

The results demonstrated an objective response rate of 25.6%, 26.9% 
and 38% for nivolumab monotherapy, Nivo3+IPI1, and Nivo1+IPI3, 
respectively.  Complete response rates and median time to response 
(months) were witnessed in 10.3% and two months, 7.7% and 1.4 
months, and 6.5% and 1.4 months of the Nivolumab monotherapy, 

Nivo3+IPI1, and Nivo1+IPI3, respectively. The median progression-
free survival was 2.8 months, 2.6 months, and 4.9 months in the 
nivolumab monotherapy, Nivol3+IPI1, and Nivo1+IPI3, respectively.  
Similar differences were witnessed in the overall survival rates, 
with the nivolumab monotherapy, Nivo3+IPI1, and Nivo1+IPI3 
demonstrating a median overall survival of 9.9, 7.4 and 15.3 months, 
respectively. In patients with PD-L1 expression of more than 1%, the 
objective response rate was higher in the Nivo1+IPI3 arm (58.1% vs. 
23.8%)

Treatment-related adverse effects were quite similar between the 
groups, although slightly higher in the Nivo1+IPI3 group.

Dr. Rosenberg concluded his talk by stating that with extended 
follow-up, Nivo3, Nivo3+IPI1, and Nivo1+IPI3 regimens 
demonstrated sustained efficacy in previously treated patients 
with metastatic urothelial carcinoma. The objective response rate 
was higher in patients with PD-L1 expression higher than 1% in the 
patients treated with Nivo1+IPI3 (58%).  A trend towards higher 
objective response rates and longer progression-free survival and 
overall survival was observed in the Nivo1+IPI3 arm. No new safety 
issues were identified with this longer follow-up. These results 
support the ongoing phase 3 trial of Nivo1+IPI3 vs. chemotherapy in 
previously untreated metastatic urothelial carcinoma patients, the 
Checkmate 901 study (NCT03036098).

Presented by: Jonathan E. Rosenberg, MD, Memorial Sloane Kettering Cancer Center, 
New York, US
Written by: Hanan Goldberg, MD, Urologic Oncology Fellow (SUO), University of 
Toronto, Princess Margaret Cancer Centre; Twitter: @GoldbergHanan
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Molecular Correlates Differentiate Response 
to Atezolizumab + Bevacizumab vs. Sunitinib: 
Results from a Phase III Study (IMmotion151) 
in Untreated Metastatic Renal Cell Carcinoma 

Dr. Brian I. Rini

In this abstract, the authors of 
ImMotion151, which assesses the 
immune checkpoint combination of 
atezolizumab and prior immunotherapy 
bevacizumab against the traditional 
standard of sunitinib for patients with 
untreated metastatic renal cell carcinoma 
(mRCC), focus on the molecular correlates 
utilized and their preliminary results. 
InMotion151 is a phase III study and has 
previously been reported at ASCO – it was 

first randomized Phase III trial of a PD-L1/PD-1 pathway inhibitor 
combined with an anti-VEGF agent in 1L mRCC. In the primary 
results, the median PFS HR for atezo + bev (AB) vs sunitinib (SUN) 
was 0.74 (95% CI 0.57, 0.96) in PD-L1+ pts and 0.83 (95% CI 0.70, 
0.97) in ITT pts. 

However, this particular abstract focused more on the correlative 
studies incorporated into the study protocol. Specifically, prior 
biomarker analyses in IMmotion150, the phase II study, suggested 
that T effector/IFNγ (Teff) and Angiogenesis (Angio) gene expression 
signatures (GEs) were associated with differential outcomes based 
on treatment arm. Since similar correlative tests were conducted in 
the phase III study, the authors conducted analyses validate these 
GEs with clinical outcomes in IMmotion151 and evaluated their 
association with MSKCC risk groups and sarcomatoid histology.

With regards to methods, tumor GE analysis was performed by 
RNASeq in 823 pts from IMmotion151. Associations of T-eff and 
Angio signatures GEs with clinical outcome were evaluated at pre-
specified expression level cutoffs identified in IMmotion150. PD-L1 
status on immune cells was assessed with the SP142 IHC assay.

Across treatment arms (AB vs. SUN) and within the SUN arm –
• SUN should be given in patients with Ang-high tumors but not 

Ang-low (PFS HR 0.59)
• AB > SUN in Ang-low patients (PFS HR 0.68)
• AB > SUN in T-eff high (PD-L1+) patients (PFS HR 0.86) – but 

not in T-eff low patients

Across different biologic subgroups:
• Favorable risk patients: show more frequently Ang-high 

signature than intermediate/poor risk (74% vs 26%)
• Intermediate/poor risk: show more frequently T-eff high 

signature and PD-L1+ than favorable risk (64% vs. 36%)
• Sarcomatoid RCCs: show more frequently Ang-high signature 

and more frequently T-eff high/PD-L1+ than non-sarcomatoid 
tumors

Based on this, there are specific patients that may benefit from 
either sunitinib or ICIs. However, at this time, the data is prognostic 
and the data needs to be validated prospectively.

Sunitinib – patients with favorable risk disease (as 74% Ang-high and 
only 36% are T-eff high) and non-sarcomatoid histology.

In contrast, patients who should receive ICI are:
• Intermediate/poor risk patients because they are

- More likely to be Ang-low than favorable risk
- Higher chance to be T-eff high or PD-L1+

• Patients with sarcomatoid features
- High chance to be Ang-low (66%)
- Higher chance of being T-eff high / PD-L1 positive

Presented by: Brian I. Rini, MD Hematology and Medical Oncology,  Cleveland Clinic 
Main Campus, Cleveland, Ohio, USA
Written by: Thenappan Chandrasekar, MD, Clinical Instructor, Thomas Jefferson 
University, twitter: @tchandra_uromd, @TjuUrology

Can Biology Help Guide Treatment Decisions  
in Renal Cancer?

Dr. Manuela Schmidinger

When assessing the completed 
combination trials in metastatic renal cell 
carcinoma (mRCC), most studies have met 
their anticipated endpoints. When all 
various treatments have been shown to 
be successful, this makes deciding which 
treatment will be right for which patients 
difficult. The problem with all the 
combination trials of immune checkpoint 
inhibitors (ICI) and VEGFR inhibitors, is the 
fact that they were compared to sunitinib, 

and not to newer treatments that have been proven to work, such as 
nivolumab and Ipilimumab.

As new strategies get approved, the cross-trial comparison will be 
the basis for treatment decisions. Several factors will need to be 
considered: Survival improvement, the degree of overall survival (OS) 
benefit, complete response (CR) rate, benefit in specific populations, 
and drug toxicity. The available information we have to date on tumor 
and disease biology do not answer the question of which treatment 
for which patient at what sequence. Our treatment decisions are 
currently based on histology and the various risk categories for 
mRCC.

Impressive results can be obtained when the biology and treatment 
match.  A good example is the Checkmate 214 trial comparing 
nivolumab alone to nivolumab + Ipilimumab in different dosages. 
An excellent response was seen when the combination was given 
to PD-L1 positive patients.¹ For the non-responders, we need more 
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data on individual biology. Part of the problem is that despite the 
staging attempting to stratify patients into smaller groups, the 
population is still highly heterogeneous. A good example is the 
intermediate risk group patients, who are highly heterogeneous.² 
It has been shown that within risk groups, gene signatures may 
vary tremendously, with high and low angiogenesis, high and low 
T Effector cells, and PD-L1 positive and negative.³ All these have 
substantial effects on the treatments that these patients will 
respond to.

There are two different clinical scenarios that deserve a closer look:
1. Patient belongs to a specific and well-described risk group, 

receives what is supposed to be the most appropriate 
treatment, but still does not perform well.

2. The patient does not fit any of the guidelines, because his 
profile is quite rare.

When considering the biology, we need to consider the biology of the 
tumor and the disease. In the biology of the tumor, it is important to 
understand the histology and genetic drivers, activated pathways, 
antigen expression, immunogenicity, and predictive biomarkers. 
When assessing the biology of the disease, we need to take into 
account the patient’s age, high tumor burden, risk category, anemia, 
and influence of his nutrition and the microbiome on the individual 
cancer immunity.

When a tumor continues to progress despite treatment with 
immunotherapy, it is important to raise the question of whether 
the tumor is escaping cancer immunity despite the treatment being 
received. There are various escape mechanisms, including myeloid-
derived suppressor cells, impaired T cell metabolism, impaired T cell 
tracking, and impaired infiltration, T cell dysregulation, induction of T 
cell apoptosis, lack of antigens, or microbiome dysbiosis. Therefore, it 
would tremendously help to get as much information as possible on 
the tumor escape mechanisms from the pathologist. This might help 
us to find a druggable target, but this is not always enough.

When the patient expresses high levels of CRP while being treated 
with ICI, and there are no signs of tumor regression, this might reflect 
high IL-6 secretion, which mediates myeloid-derived suppressor 
cells activation, a known escape mechanism, due to their ability to 
hinder ICI activity. VEGF inhibitors can be added to this patient, due 
to their ability to activate CD8+ T-Cells, and more importantly due to 
their capacity to deplete myeloid-derived suppressor cells. But aside 
from increased CRP, there are other signs of systemic inflammation 
that could represent an immunotherapy escape mechanism. These 
include thrombocytosis, neutrophilia, and increase in CRP. These 
objective signs could all be a reliable surrogate for myeloid-derived 
suppressor cells or other immune escape mechanisms.

In summary, biology can help guide treatment decisions, with 
biomarkers showing differential effects across treatment groups. 
However, we are still not at a stage where we can get an exact 
fingerprint of the individual tumor along with a recipe for the 
best-detailed treatment. Biology cannot answer questions that 
should have been addressed in clinical trials. It is imperative that 

we understand that the individual biology can help to modify 
a treatment that was less effective than expected. This will be 
extremely useful in cases where the patient profile does not fit into 
any guideline. Understanding the biology will potentially make a 
therapeutic difference and improve outcomes of these patients.
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Axitinib vs. Placebo in Patients at High Risk  
of Recurrent Renal Cell Carcinoma:  
ATLAS Trial Results

Dr. Marine Gross-Goupil

The concept of adjuvant therapy for 
high-risk advanced localized RCC has been 
appealing, yet the results to date have 
been mixed to say the least. Knowing that 
up to 40% of patients with renal cell 
carcinoma (RCC) will develop metastases, 
and that high-risk patients have a 5-year 
recurrence rate of 60%, adjuvant therapy is 
an unmet need for a relatively younger 
healthier patient population. However, at 

this time, surveillance remains a standard of care.

Three RCTs have been published to date with conflicting results. 
Each has had its share of criticisms, as the discussant (see separate 
report) reviews. The 3 trials in this disease space are the ASSURE1, 
S-TRAC2 and PROTECT trials3 – only S-TRAC was positive for DFS 
benefit. Based on this, sunitinib has been FDA approved for adjuvant 
therapy, though uptake has been minimal.

In this latest study, the authors assess the utility of another targeted 
therapy in this disease space. Axinitib is a selective VEGF 1-3 
receptor inhibitor, and has been approved for mRCC treatment in the 
2nd line. In this ATLAS trial, the authors report the efficacy and safety 
of axinitib in the adjuvant setting.

In this study, only patients with clear cell RCC were included. Any 
patients with >= pT2 or N+ localized RCC and prior nephrectomy 
were eligible. They had to have no evidence of metastatic disease or 
residual primary disease. They were stratified later by risk groups, so 
it was not automatically limited to “high-risk” patients. 

Patients were then randomized to axitinib 5 mg twice daily for 1-3 
years (1 year minimal, 3 years maximum) or placebo. Dose reduction 
and increases were allowed incrementally to 1 mg bid or 10 mg bid. 
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They had a planned accrual of 700 patients, and they met that cutoff 
– 724 patients were recruited in Asia and Europe.

The primary objective was to demonstrate an improvement in 
disease-free survival (DFS) in patients who were pT2-4N0Mx or 
pN1M0. Secondary endpoint was overall survival (OS) and safety/
toxicity. They had a planned interim analysis at 203 events and 
the planned futility stopping boundary was HR 0.81. They did have 
prespecified subset analyses, which are discussed below – including 
a separation into “high-risk” (pT3 with Fuhrman grade 3-4 or 
pT4 and/or pN+ with any T-stage or FG) or “low-risk” (remaining 
patients). 

Over a 3.5 year period, they randomized 724 patients – 363 in AXT 
arm and 361 in placebo arm. The groups were evenly matched. 

• Median age 58
• 69-71% were male
• Interestingly, 73-74% were Asian – only 25% were Caucasian
• 55-57% were “high-risk” while <50% were low-risk
• All patients were clear cell RCC

In terms of treatment duration, approximately 20% in each arm were 
treated for 3 years. On the other hand, 27-31% were treated for only 
0-12 months. The spread in duration was significant. Discontinuation 
rates were 57% in the AXT arm and 49% in the placebo arm. 

As expected, the adverse events with AXT were similar to the 
metastatic setting – no additional AEs noted. 

Getting to the crux of the trial – the intent-to-treat DFS was not 
significantly different between the groups (HR 0.87, p = 0.32). 

• In the subgroup analysis of low-risk population – no difference 
in the investigator initiated or independent review committee 
analysis

• In subgroup analysis of “high-risk” population:
- Investigator assessed DFS demonstrated a benefit in the 

AXT group (HR 0.64, p= 0.005)
- However, on independent review, this was not significant – 

HR 0.735, p = 0.07
- There was a trend towards benefit
- The KM curves do separate

In terms of OS, the curves never separate – there is no signal to 
suggest benefit. There was no significant difference in OS outcomes. 

Ultimately, this was another negative study of adjuvant targeted 
therapy in the setting of localized RCC. While there may be a signal 
of benefit in a higher-risk population, we are still not very good at 
defining this population.

Marine Gross-Goupil, MD, included a slide to suggest what was 
different about the ATLAS trial compared to the prior 3 studies, that 
may account for why it was negative. 
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State of the Art of Immunotherapy in Renal 
and Bladder Cancers

Dr. Cora Sternberg

Cora Sternberg, MD, gave an excellent 
overview on the contemporary role of 
immunotherapy in renal and bladder 
cancer. She began by discussing renal 
cancer.

Immunotherapy in renal cancer began with 
the introduction of high dose IL-2 therapy 
in a total of 7 clinical trials including 255 
patients.¹ IL-2 was FDA approved in 1992 
demonstrating 15% risk reduction with 
durable responses in a small percentage of 

patients. However, this treatment caused significant toxicity and had 
considerable cost. It was limited to selected patients treated at a few 
centers. Since the introduction of cytokines, targeted therapies have 
been developed and recently immunotherapy has been upgraded. 
Currently, there are 10 approved drugs that have been introduced in 
the last 10 years.

The checkmate 025 is a phase 3 study with 821 advanced or 
metastatic clear cell patients, that randomized hem to either 
everolimus or nivolumab.² The primary endpoint was overall survival, 
and patients were treated until progression or intolerable toxicity. 
The results demonstrated an overall response rate of 25% vs. 5%, 
favoring nivolumab. No difference was seen in progression free 
survival, but a clear difference was seen in overall survival favoring 
nivolumab. Half of the patients had a reduction in tumor burden, and 
14% had over 30% reduction in tumor burden.

There are several first line combination trials which are currently 
closed for accrual. The first is the checkmate 214 comparing 
sunitinib to nivolumab and ipilumab. Additional trials are the 
phase 3 IMmotion 151 comparing sunitinib to Atezolizumab and 
bevacizumab, and the ADAPT trial, comparing sunitinib to AGS-003 
+ sunitinib. There are other first line trials which are still ongoing, like 
the Keynote 426, comparing sunitinib to axitinib and pembrolizumab.

There is a preclinical and clinical rationale for combined PD-1 
blockade (Nivolumab) and CTLA-4 blockade (Ipilimumab) in 
melanoma, non-small cell lung cancer, and metastatic renal cell 
carcinoma.
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When assessing the results of checkmate 214, comparing sunitinib 
to nivolumab and ipilimumab, the complete response rate was 
9% for the Nivolumab arm, compared to 1% in the sunitinib arm. 
When looking at the progression free survival (PFS) and overall 
survival (OS), in the International Metastatic Renal Cell Carcinoma 
Database Consortium (IMDC) intermediate/poor risk patients, 
the nivolumab patients fared better with a hazard ratio of 0.82 
(0.64-1.05), p=0.0331, and a hazards ratio of 0.63 (0.44-0.89), 
p<0.001, respectively. In contrast, in the favorable IMDC risk 
group, the sunitinib patients fared better with a hazard ratio of 
2.18 (1.29-3.68), p<0.0001. When stratifying by the PD-L1 status, 
there was no difference in PFS between both arms in patients with 
PD-L1<1%, although the nivolumab patients fared much better in 
the patients with PD-L1 >=1%, with a hazards ratio of 0.48 (0.28-
0.82), p=0.0003. A similar result was demonstrated with OS when 
stratified by PD-L1 expression.

In IMmotion 151 sunitinib was compared to atezolizumab and 
bevacizumab. The combination treatment was shown to be better 
than sunitinib in PFS, objective response rate, and OS. In keynote 
426, comparing sunitinib to axitinib and pembrolizumab, more than 
90% of patients had some tumor shrinkage in the axitinib group, with 
an objective response rate of 73.1%.  The median time to response 
was 2 Months with a median duration of response being 18.6 
months, and the median OS was not reached.

These trials have resulted in an update in the ESMO guidelines, 
where sunitinib is recommended for good risk patients, and 
Nivolumab and ipilimumab recommended for intermediate and poor 
risk patients.

Dr. Sternberg moved on to discuss bladder cancer, describing the 
recent progress, compared to the last 30 years of no new drug 
developments. Bladder cancer is one of the tumors with the 
highest load of somatic mutations, making it a perfect target for 
immunotherapy. In the last few years, five new immunotherapeutic 
agents were developed - atezolizumab, durvalumab, avelumab, 
nivolumab, and pembrolizumab. 

Immunotherapy in bladder cancer has been initially tested in two 
settings: prior platinum treatment, or cis-platinum ineligible patients. 
In the platinum-refractory setting, there has been no head to head 
comparisons, but initial data has shown an objective response rate of 
around 20%, a median OS of 7.7-18.2 months, and a median PFS of 
1.5-2.1 months for all 5 immune check point inhibitors.

Using analysis of The Cancer Genome Atlas (TCGA), it was 
demonstrated that luminal subtype II had an objective response rate 
that was significantly higher than the other subtypes (p=0.0072).

In the Checkmate 275 study, metastatic urothelial carcinoma of the 
bladder patients, who progressed on prior platinum-based therapy, 
were given Nivolumab with the primary endpoint being objective 
response rate. This trial demonstrated that the objective response 
rate was 19.6% and median OS in all patients was 8.7 months.³

Another trial, the Keynote-045 phase 3 study, took similar patients, 
after 1-2 lines of cis-platinum therapy and randomized them to 
either pembrolizumab or paclitaxel for a duration of two years or 

until acceptable toxicity.⁴ This trial showed a clear benefit in overall 
survival in favor of pembrolizumab of 43.9% vs. 30.7%.

Another discussed trial was the IMvigor 211 phase 3 study in 
platinum refractory patients, compared chemotherapy (investigator’s 
choice) to pembrolizumab in a total of 931 patients, with the primary 
endpoint being OS.⁵  In the intention to treat analysis, the trial 
demonstrated an advantage to the atezolizumab arm with a median 
OS of 8.6 months. vs. 8 months, p=0.038. Similarly, Durvalumab and 
avelumab also demonstrated an advantage in pretreated metastatic 
urothelial cancer.6,7

The last topic discussed was the usage of immune checkpoint 
inhibitors as first line treatment in cisplatin ineligible patients (Figure 
7), demonstrating an objective response rate of 23-29%, and a 
median OS f 11.5-15.9 months. Many more studies exist on the first 
line phase 3 trials of anti-PD1/PD-L1 antibodies in urothelial cancer.

Dr. Sternberg continued and summarized that first line therapy for 
metastatic urothelial carcinoma still includes chemotherapy, and that 
patients that don’t have any issues receiving cisplatin, should get it. If 
the PD-L1 count is low, the FDA and the European Medicine Agency 
(EMA) warn of decreased survival in cis-platin ineligible patients 
receiving first line therapy with immune checkpoint inhibitors. 

There are additional studies underway assessing the role of 
immune-checkpoint inhibitors as neoadjuvant treatment before 
radical cystectomy, adjuvant treatment, and as maintenance therapy.

Dr. Sternberg concluded her talk stating that immunotherapy has 
arrived for urothelial cancer. This cancer has a high mutational load, 
with the potential for many neo antigens that could trigger and 
immune response. PD-L1 expression does not have a clear role in 
urothelial cancer treatment. It is important that the adverse events 
managed properly, and that combination therapy may be of interest.
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Tumor Molecular Characteristics in Patients 
with International Metastatic Renal Cell 
Carcinoma Database Consortium Good and 
Intermediate/Poor Risk

Dr. Benoit Beuselinck

In advanced clear cell renal cell carcinoma 
(ccRCC), Checkmate214 demonstrated 
superior response rates (RR) and 
progression-free survival (PFS) with 
ipilimumab/nivolumab (IPI/NIVO) in IMDC 
intermediate and poor risk patients; 
patients with good-risk did better with 
sunitinib.  Around the same time, the 
CABOSUN trial demonstrated similar 
efficacy of cabozantinib in intermediate/
poor risk patients, with sunitinib being 

better in good risk patients. As such, cabozantinib and ipi/nivo have 
become standard of care first line agents for patients with 
intermediate and poor risk patients – but how do we decide which 
agent to use? Biomarkers are desperately needed.

Prior work by the primary author1,2 has demonstrated that within 
ccRCC there are 4 molecular subtypes (1-4). ccRCC type 2 had a high 
angiogenic gene signature, long PFS and good response to TKI – 
likely corresponding to “good risk disease”. ccRCC 1 and 4, however, 
had intermediate and poor PFS and poor response to TKI’s. 

In this study, the authors aim to study the underlying biologic 
mechanisms. They analyzed their ccRCC databank of patients 
and correlated the IMDC prognostic score at start of systemic 
therapy with mRNA-expression of genes involved in angiogenesis 
(HIF1A/2A, VEGFA, VEGFR1/2/3) and in the immunosuppressive 
microenvironment (PD1, PDL1/2, LAG3, CD8A, CD3G, IFNG, CXCL13) 
and with the molecular ccrcc1-4 classification of the primary tumor.

They had 162 patients in the study, of which 14% were IMDC good-
risk (G-risk), 65% intermediate (I-risk) and 21% poor risk (P-risk). 

The majority of G-risk pts (77%) had ccrcc2-tumors, which correlates 
well to the high PFS and response to TKIs. Good-risk patients were 
less likely to have ccrcc1- (14%) and ccrcc4-tumors (0%). 

In I/P-risk patients, ccrcc2-tumors were less frequent (41%), and 
ccrcc1- (34%) and ccrcc4-tumors (20%) more frequent – again 
consistent with prior work. 

mRNA expression of HIF2A, VEGFR1, -2 and -3 (angiogenesis 
pathway) was higher in G-risk pts compared to I/P-risk pts, 
correlating with a higher angiogenic profile and response to TKIs 
Identical expression of immune related genes was found across all 
IMDC subgroups.
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LBA6_PR - JAVELIN Renal 101: A Randomized, 
Phase 3 Study of Avelumab + Axitinib vs. 
Sunitinib as First-Line Treatment of Advanced 
Renal Cell Carcinoma (aRCC)

Dr. Robert J. Motzer

Front line therapy for advanced renal cell 
carcinoma (RCC) has rapidly evolved over 
the past decade, with the addition of 
several new vascular endothelial growth 
factor (VEGF)-directed agents as well as 
immune checkpoint inhibitors. For patients 
with intermediate or high risk disease, 
cabozantinib and combination 
ipilimumab+nivolumab have emerged as 
preferred front line options based on data 
from CABOSUN and Checkmate 2141,2. 

For patients with good risk disease, sunitinib and pazopanib have 
substantial data showing comparable efficacy3. Currently, a number 
of phase III trials are studying combination immune checkpoint 
inhibition in combination with VEGF inhibition, with the theory that 
VEGF typically promotes an immune suppressive enviroment4. In 
pre-clinical models, VEGF was shown to directly induce Treg 
proliferation and promote the expansion of myeloid derived 
suppressor cells4. Immotion1515 is an example of a combination 
VEGF inhibition + immune checkpoint inhibitor which has show 
improvement in progression free survival over sunitinib (11.2 months 
vs 7.7 months, p=0.02). 

In this phase 3 three study, the combination of avelumab and 
axitinib was compared against sunitinib for the front line therapy of 
advanced RCC. Avelumab is an anti-PD-L1 IgG1 monoclonal antibody 
and axitinib is a potent VEGFR TKI, currently approved in the second 
line for advanced RCC.

JAVELIN Renal 101 is a large randomized phase 3 clinical trial, 
comparing first line sunitinib to combination axitinib + avelumab for 
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patients with advanced RCC. Patients were randomly assigned in a 
1:1 ratio, stratified by performance status and geography. 

Patients must have had tumor tissue available for PD-L1 staining 
in this study. Patients on axitinib and sunitinib were allowed to have 
dose modifications per standard of care. There were co-primary 
endpoints: one was PFS by RECIST 1.1 per an independent review 
committee in patients with PD-L1 positive tumors and the other was 
overall survival in the PD-L1+ group. 

A total of 886 patients were randomly assigned to therapy, resulting 
in 444 patients receiving sunitinib and 442 patients receiving 
avelumab + axitinib. Most patients were intermediate risk, but about 
20% of patients were favorable risk by IMDC criteria, and about 
13-16% of patients depending on the cohort were poor risk. 

In terms of the primary endpoint, the combination of avelumab + 
axitinib significantly improved median PFS in the PD-L1 positive 
cohort (13.8 months vs 7.2 months, HR 0.61, p<0.001). Median 
follow up time is only 6 months and the median follow time is 9.9 
months at this time. 

Axitinib+avelumab also improved PFS in the overall population (13.8 
months vs 8.4 months, HR 0.69, p=0.0001). In terms of confirmed 
objective responses, 51% of all patients had an objective response 
with axitinib+avelumab, compared with 26% of patients on sunitinib. 
In the PD-L1 positive population, a similar benefit was seen (55% vs 
26%). Waterfall plots show dramatic response data. 

108 patients have an ongoing response at this time and the time to 
response was rapid, with a median of 1.6 months (range 1.2 months 
– 10.1 months).

At the time of this abstract report, overall survival data is still 
immature, with less than 14% of events in the axitinib+avelumab and 
17% of events in the sunitinib arm. 

In terms of safety, about half of the patients in each arm had grade 
3 or 4 treatment related adverse event. In terms of immune related 
AEs, 12% of patients on avelumab experienced an infusion reaction. 
Very few patients had liver function abnormalities, which has been 
seen before when checkpoint inhibitors are combined with TKIs. 

In summary, this abstract provides very promising data regarding the 
safety and efficacy of avelumab + axitinib for patients with advanced 
RCC. At this time, survival data is immature so it is unknown if 
upfront therapy with both TKI plus immune checkpoint inhibitor is 
superior to each therapy alone in sequence.  

As has been mentioned in an earlier sessions, there are numerous 
ongoing combination trials, which may change how we treat 
advanced RCC, this being one of them. Reported a few days ago was 
the combination of pembrolizumab + axitinib significantly improved 
overall survival and progression free survival – these results have yet 
to be published or presented but may be practice changing given the 
benefit in overall survival. 

The discussant mentions that at this time, while the data presented 
data was exciting, ipilimumab + nivolumab likely remains the main 

treatment of choice for patients with intermediate or unfavorable 
risk. However, for patients with favorable risk disease, axitinib + 
avelumab would not be an unreasonable option. 
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