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Dear Colleagues:

 Welcome to the first issue of the 2018: Everyday Urology- 
Oncology Insights.  The start of the year has ushered in significant 
advancements and therapeutic approvals for GU oncology man-
agement.  Along with these recent developments presented at the 
2018 ASCO GU meeting, we anticipate additional and important 
presentations at upcoming major meetings.

The cover story, An Unmet Need is Met: (The PROSPER 
Study): Evaluating the Safety and Efficacy Study of Enzalutamide in 
Patients with Nonmetastatic Castration-Resistant Prostate Cancer 
discusses 2 phase III nm CRPC trials and how they will signifi-
cantly alter the evaluation and treatment for nm CRPC patients.  
At ASCO GU 2018, these two phase III presentations were highly 
anticipated and, assuredly, exceeded the expectations of most 
researchers and clinicians: PROSPER: A phase III, randomized, 
double-blind, placebo -controlled study of enzalutamide in men 
with M0 prostate cancer ,and SPARTAN, a phase III double-blind, 
randomized study of apalutamide versus placebo in patients with 
nonmetastatic castration-resistant prostate cancer. For men with 
nm CRPC (M0 CRPC), who are invariably at risk of metastasis, 
both the PROSPER and SPARTAN trials clearly demonstrated 
that combining their respective oral, once daily AR inhibitor 
with androgen-deprivation therapy (ADT) resulted in markedly 
prolonging metastasis-free survival in comparison to ADT plus 
placebo. Thus, no longer is there a lack of level one evidence for 
treating the AUA CRPC Guidelines index case one patient.

The Expert Perspective by Anil Kapoor, How I Manage 
First-Line Therapy for Advanced Kidney Cancer, discusses initial 
considerations and first line targeted therapies for the treatment of 
advanced and metastatic renal cell carcinoma (RCC). Additionally, 
Dr. Kapoor discusses evaluating, selecting, and monitoring both 
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TKI and IO therapeutics; he also reviews the ongoing trials in RCC. 
His many years of experience as a Urologic Oncologist who has 
championed the importance of establishing an Advanced Kidney 
Cancer Clinic of excellence is well described.  

Our Clinical Update, by Arjun Balar, Bladder Cancer 
Immunotherapy: Establishing a Clinic of Excellence is a timely 
review of the five currently FDA approved immune checkpoint 
inhibitors available for the treatment of locally advanced or met-
astatic urothelial carcinoma patients that have progressed during 
or after platinum-based chemotherapy. The checkpoint inhibitors, 
or PD-1 pathway inhibitors, have demonstrated remarkable and 
durable responses, with an overall well established tolerability 
profile, albeit with important and unique immune related adverse 
events which must be considered. Unfortunately, the majority with 
advanced or mUC may not respond to IO therapy; however, there 
are numerous combinatorial strategies in trial development which 
could potentially overcome this challenge.

Finally, this issue’s Spotlight section features articles from the 
key presentations from ASCO GU 2018 in the areas of prostate, 
bladder and kidney cancer. Highlights include the keynote lecture 
on Urothelial Carcinoma: Immune Checkpoint Inhibitors: Which 
One and Why? and in prostate cancer: The FALCON Trial: Impact 
of 18F-fluciclovine PET/CT on Clinical Management Choices for 
Men with Biochemically Recurrent Prostate Cancer.   

Thank you for reading this year’s inaugural edition; we look 
forward to sharing with you the upcoming breakthroughs in 2018.

Sincerely,
Neal Shore, MD, FACS
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AN UNMET NEED IS MET:
(The PROSPER Study): Evaluating the 

Safety and Efficacy Study of Enzalutamide 
in Patients with Nonmetastatic Castration-

Resistant Prostate Cancer
By Neal Shore, MD, FACS
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M etastasis-free survival was 36.6 months with enzalut-
amide-ADT versus 14.7 months for placebo-ADT, which cor-
relates with a 71% reduction in risk of metastasis or death (hazard 
ratio [HR], 0.29; 95% confidence interval [CI], 0.24 to 0.35; P < 
.0001). These results have resulted with the U.S. Food and Drug 
Administration (FDA) designating enzalutamide for breakthrough 
priority status review for patients with nmCRPC.

The PROSPER trial also significantly extended time to PSA 
progression and time to receipt of new antineoplastic therapy, said 
Mahi Hussain, MD, FACP, FASCO, who presented the findings at 
the 2018 ASCO Genitourinary Cancers Symposium.1

Patients in the enzaluatimide treatment arm tolerated enzalut-
amide well, given their median age of mid 70s, and there were 
no new safety signals or adverse events not previously detailed 
in numerous prior phase II/III global trials which evaluated 
enzalutamide.

The importance of PSA doubling time

Non-metastatic, castration-resistant prostate cancer may 
represent upwards of 16% of prostate cancer cases in an 
advanced prostate cancer practice; of note, enhanced awareness 
with additional evaluation may increase the opportunity to identify 
and optimally treat these patients.3 Prior to the PROSPER trial, 
there were no approved therapies for nmCRPC patients, also, 
designated as M0CRPC, or index case 1, per the AUA CRPC 
guidelines.17 

Now, index case 1 has an approved therapy, as of February 
14 ,2018, when the U.S. Food and Drug Administration (FDA) 
approved a next-generation androgen receptor inhibitor, apa-
lutamide, for the treatment of M0 CRPC patients.2 Approval was 
based on the results of the global phase III SPARTAN trial (A Study 
of Apalutamide (ARN-509) in Men With Non-Metastatic Castration-
Resistant Prostate Cancer), in which men with nmCRPC received 
apalutamide plus ADT vs ADT pus placebo, and whereby the 

apalutamide plus ADT arm had a 72% lower risk of progression or 
death compared with those who received placebo-ADT (median 
progression-free survival [PFS], 40.5 months vs. 16.2 months; HR, 
0.28; 95% CI, 0.23 to 0.35; P < .0001).4 

The approval of apalutamide, and the FDA’s priority review 
of enzalutamide for nmCRPC, marks the importance of clinician 
awareness to appropriately identify nmCRPC patients.

 With 1 approved therapy and another highly likely to follow 
very soon, clinicians should be encouraged to improve their 
diagnostic acumen for identifying these nmCRPC patients, whom 

NEAL SHORE, MD, FACS is director for the Carolina Urologic Research Center and is the managing partner for Atlantic Urology 
Clinics in Myrtle Beach, South Carolina. Dr. Shore serves on the boards of the Society of Urologic Oncology Board of Directors, 
the Society Urologic Oncology Clinical Trials Consortium, the Large Urology Group Practice Association, NCI GU Science 
Steering Committee and the Urology Times.

For men with non-metastatic, castration-resistant prostate cancer (nm CRPC), who are invariably 
at risk of  metastasis, the PROSPER trial clearly demonstrated  that combining enzalutamide to 
androgen-deprivation therapy (ADT) resulted in prolonging metastasis-free survival by a median 
of 22 months compared with ADT plus placebo in a global, double-blind, pha sse III study (Safety 
and Efficacy Study of Enzalutamide in Patients With Nonmetastatic Castration-Resistant Prostate 
Cancer), presented at the plenary session of ASCO GU 2018.1

The approval of apalutamide, and the FDA’s 
priority review of enzalutamide for nmCRPC, 
marks the importance of clinician awareness 
to appropriately identify nmCRPC patients.
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are invariably, asymptomatic, except for their ongoing ADT 
sequelae, and thus discuss with those patients who could benefit 
from earlier daily oral AR inhibitor treatment. 

In both the SPARTAN and PROSPER trials, the nmCRPC 
accrual population required a PSADT of less than or equal to 10 
months, with median PSADT of 4.5 and 4.0 months, respectively. 
A recent study consistently linked higher baseline PSA level and 
faster PSA doubling time with imminent metastasis in men with 
M0 CRPC.10 The finding confirms PSA as “an important prognostic 
and an intermediate biomarker for progression”, commented Dr. 
Hussain. 

Enzalutamide, a novel androgen receptor inhibitor, has been 
approved for treating metastatic CRPC patients either before or 
after chemotherapy. 

 A large Phase II trial (STRIVE), demonstrated that enzalut-
amide reduced the risk of progression or death among men 
with metastatic or non-metastatic CRPC by 76% compared with 
bicalutamide therapy.8

To further evaluate enzalutamide in the M0 CRPC setting, 
PROSPER enrolled 1,401 such patients whose screening PSA 
level was at least 2 ng/mL and whose PSA doubling time was 10 
months or less, despite having castration levels of testosterone 
(<50 ng/dL).1 Patients were randomly assigned on a 2:1 basis to 
receive either enzalutamide (160 mg) or placebo while continu-
ing ADT.1

 Metastasis-free survival:  
A new trial/regulatory endpoint

Both SPARTAN and PROSPER used the same enrollment crite-
ria for PSA doubling time,4 and both trials have used MFS as the 
primary endpoint for evaluation, whereby the FDA has agreed to 
use metastasis-free survival as a pathway for prostate oncologic 
drug approval. 

In an earlier FDA Oncologic Drugs Advisory Committee 
(ODAC) meeting, the panel concluded that relevant endpoints for 
prostate cancer trials should include quality of life, pain, and over-
all survival. The committee noted that delaying metastasis was “…
meaningful, as long as it’s balanced by [treatment] tolerability and 
no worsening of overall survival.”

Delaying time to metastasis may be clinically relevant, with 
the clinical benefit to delay cancer-related morbidity, additional 
cancer related therapies, and ideally, overall survival prolongation. 
In a meta-analysis of data from nearly 13,000 participants in 
prostate cancer trials, metastasis-free survival strongly correlated 
with overall survival (Kendall’s tau correlation, 0.91).9  In addition, 
metastasis-free survival is a strong surrogate for overall survival 
in clinically localized prostate cancer in a patient population with 
an approximate 15% chance of dying of prostate cancer over 10 
years despite potentially curative local therapy. The surrogacy 
finding was independent of primary local interventions and the 
type of adjuvant therapy.9

“But we don’t yet know if this applies to M0 CRPC,” cautioned 
Philip Kantoff, MD, who was the ASCO GU 2018 review for the 
plenary presentations of both PROSPER and SPARTAN, given by 
Maha Hussein and Eric Small, respectively. Additionally, Kantoff 
noted that both the COU-AA-302 trial of abiraterone acetate12 
and the PREVAIL trial of enzalutamide in M1 CRPC,13 offer “hints 
of a connection between PFS and OS, although it’s an intricate 
connection.”

PROSPER investigators defined the primary metastasis-free 
survival endpoint as time from randomization until radiographic 

progression or death within 112 days of stopping treatment. 
Making metastasis-free survival a “conservative endpoint” 
reflects the need to carefully balance risk with benefit when 
shifting cancer treatment earlier in the disease course.

“Treating asymptomatic patients carries a certain burden of 
proof,” agreed Dr. Kantoff, who chairs the department of medicine 
at Memorial Sloan Kettering Cancer Center, New York. Data from 
PROSPER and SPARTAN suggest that patients with M0 CRPC 
often live more than 5 years – about 2 years longer than patients 
with metastatic CRPC, he noted. “Thus, treatment at this stage will 
result in longer drug exposure and its consequences. That’s okay, 
if the benefit of treatment clearly outweighs the risks.” 

Efficacy

Secondary efficacy endpoints in the PROSPER trial included 
safety, overall survival, time to PSA progression, and time to first 
use of new antineoplastic therapy. Patients in both arms were 
elderly (median age, 74 years) and the median PSA doubling time 
was 3.8 months – far less than the 10-month cutoff. “This basically 
means that their PSA was doubling in between [clinic] visits,” said 
Dr. Hussain.

At data cutoff in June 2017 (median follow-up time, 22 
months), 634 patients (68%) remained on enzalutamide and 
176 patients (38%) remained on placebo, she reported. The 
enzalutamide treated patients attained  a highly significant 
metastasis-free survival endpoint  benefit and also demonstrated 
highly statistically benefit for the  subgroup of patients stratified 
by PSA doubling time, geographic region of residence, age, 
Eastern Cooperative Oncology Group (ECOG) performances 
status,  Gleason score at diagnosis, use of bone-targeting agents, 
and baseline levels of PSA. The median time to PSA progression 

COVER STORY

A large Phase II trial (STRIVE), demonstrated 
that enzalutamide reduced the risk of 
progression or death among men with 
metastatic or non-metastatic CRPC by 76% 
compared with bicalutamide therapy.8
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was approximately 33 months longer with enzalutamide than with 
placebo, reflecting a 93% risk reduction (median time to PSA 
progression, 37.2 months vs. 3.9 months; HR, 0.07; 95% CI 0.05 to 
0.08; P < .0001). The median time to first use of a new antineoplas-
tic therapy was about 22 months longer with enzalutamide versus 
placebo, a 79% relative risk reduction (39.6 months vs. 17.7 
months; HR, 0.21; 95% CI, 0.17 to 0.26; P < .0001).

Use of new antineoplastic therapy is a correlate of presumed 
disease progression. In both arms of PROSPER, most progression 
events consisted of new soft-tissue metastases, while about a 
third of events comprised new bone metastases and less than 7% 
involved metastases of both tissue and bone.

At interim data cutoff, there were only a very limited number 
of deaths for both the PROSPER and SPARTAN trials, as the vast 
majority of MFS events related to imaging progression of disease, 
and thus only trends for overall survival were mentioned for both 
ASCO GU plenary presentations. In PROSPER, median overall 
survival was not reached in either arm, but estimated risk of 
death from any cause was about 20% lower with enzalutamide 
compared with placebo (HR, 0.80; 95% CI, 0.58 to 1.09; P = 
0.152). Final survival analyses for both PROSPER and SPARTAN 
are planned. 

Safety

The PROSPER findings reflect that enzalutamide’s safety pro-
file resembles its prior trials in mCRPC (see, AFFIRM/PREVAIL/
STRIVE/TERRAIN trials). All-grade adverse events affected 87% 
of patients in the enzalutamide-ADT arm and 77% of patients in 
the control arm, while grade 3 or higher adverse event rates were 
31% and 23%, with treatment discontinuation for adverse events, 
9% and 3%, respectively. 

The most common single adverse event was hypertension, 
which affected 12% on enzalutamide versus 5% of patients on 
placebo. Rates of grade 3 or higher hypertension were 5% 
and 2%, respectively. The finding “calls attention to the fact that 
many of these AR-targeted agents can have effects that we are 
not expecting,” Dr. Hussain told UroToday. “We need to carefully 
monitor these patients when they’re starting treatment to make 
sure their comorbidities are under control.”

Besides hypertension, the most common grade 3 or higher 
adverse events included fatigue (enzalutamide: 3%; placebo: 
1%) and hematuria (2% with enzalutamide; 3% with placebo). 
Enzalutamide was associated with a risk of all-grades cognitive/
mental impairment (5% vs. 2% for placebo) and major adverse 
cardiovascular events (5% vs. 3%). 

In both arms, the incidence of major adverse cardiovascular 
events was higher in patients with a history of cardiovascular 
disease, hypertension, diabetes mellitus, hyperlipidemia, or age 
of at least 75 years.

Enzalutamide’s FDA label also includes warnings on 
increased risk of seizure (0.5% overall and 2.2% in patients with 

predisposing factors) as well as posterior reversible encephalop-
athy syndrome. In PROSPER, there were three events of convul-
sions (less than 1% of patients) in the enzalutamide-ADT arm 
and no events in the placebo-ADT arm. No patients developed 
posterior reversible encephalopathy syndrome in the PROSPER 
trial.

 Patients continued enzalutamide for a median of 18.4 months 
(range, 0 to 41.9 months) versus 11.1 months for placebo (range, 
0 to 42.8 months).

A call to dig deeper

Interim results from PROSPER and SPARTAN suggest that 
enzalutamide and apalutamide delay metastases in M0 CRPC 
“by a very impressive 2 years,” Dr. Kantoff commented at ASCO 
GU 2018. “These drugs are very biologically active, and it’s not 
completely surprising to me that they give two options to men 
with M0 CRPC.”

He further added, “Patients [with M0 CRPC] fear rising PSA 
and not doing anything about it. From a physician’s perspective, 
treatment might delay symptom onset and use of chemotherapy, 
and it might prolong survival, as it has done in the metastatic, 
hormone-sensitive setting with CHAARTED, STAMPEDE and 
LATITUDE.”14, 15,16

But he also raised questions for investigators from both trials, 
contending that so far, neither study has fully demonstrated a 
clinical benefit. “Delaying the onset of disease-related symptoms, 
as seen in SPARTAN, represents clinical benefit, although the 
components of the delay need to be better ascertained. How 

much of it is prevention of pain or skeletal-related events as 
opposed to other endpoints is unclear to me.”

Furthermore, the results of SPARTAN linked apalutamide 
therapy to a small increase in the relative risk of falls, fractures, 
and grade 3 or worse rash, he noted. In PROSPER, there was a 
death rate discordance of 15% vs 2% for patients coming off of 
the trial.

“Was [cause of death] cardiovascular problems or other 
problems?” Dr. Kantoff asked. “This is a little concerning to 
me, and I think we need to dissect this a little bit further. If we 
can understand what’s happening and identify these people in 
advance, maybe we can minimize this risk.”

Dr. Kantoff added, “My confidence would be greater with 

Interim results from PROSPER and SPARTAN 
suggest that enzalutamide and apalutamide 
delay metastases in M0 CRPC “by a very 
impressive 2 years,” Dr. Kantoff commented  
at ASCO GU 2018.
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further scrutiny of the toxicities and understanding how care pat-
terns in these studies compare with actual practice. Specifically, 
how did the timing of the initiation of alternative therapies in these 
trials compare with what is going on in the community?”

Take-homes messages and future 
directions

If a patient has been initiated with ADT, and has a PSA rise, 
despite a castrate level of testosterone, and has no positive 
imaging findings for metastasis, then the option to consider an 
approved treatment now exists. Reviewing patient performance 
status, co-morbidities, CRPC disease biology, and other individ-
ualized variables will certainly help inform the physician-patient 
shared decision-making analysis.

The CHAARTED, STAMPEDE and LATITUDE trials have con-
firmed the survival benefits of shifting next-generation prostate 
cancer treatments more proximally within the natural history of 
earlier diagnosed advanced prostate cancer. Additional combi-
nations, novel sequencing strategies as well as other therapeutics 
with unique mechanisms of action, approved, or in clinical trials, 

may significantly change future decision-making treatment 
options.

Designing trials with agreed upon endpoints which can both 
justify clinical utility decision making as well as attain regulatory 
approval are essential. The FDA’s acceptance of metastasis-free 
survival as such an endpoint has allowed for the design and 
completion of two very important global phase III trials for the 
nmCRPC patient population. There are ongoing phase III trials 
investigating enzalutamide for treating localized prostate can-
cer at high risk of recurrence (ENZARAD; NCT02446444), M0 
hormone-sensitive prostate cancer (EMBARK; NCT02319837), 
and metastatic, hormone-sensitive prostate cancer (ARCHES; 
NCT02677896). Additionally, the ATLAS trial (NCT02531516) is 

evaluating whether adding apalutamide to ADT and radiation 
therapy benefits patients with high-risk, localized or locally 
advanced disease.

The future holds  promise for genomic and molecular 
profiling of prostate cancer biology which could enhance the 
precision of our therapeutic choices, which will presumably 
optimize clinical outcomes and maximize value based healthcare 
models. 
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optimize clinical outcomes and maximize value 
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SPARTAN PROSPER

Agent Tested Apalutamide (APA) Enzalutamide (ENZA)

Inclusion Criteria • cM0 cN0-1 CRPC
• PSA doubling time ≤ 10 mo

• cM0N0 CRPC
• PSA doubling time ≤ 10 mo
•PSA ≥ 2ng/mL

Study Design 2:1 APA/Placebo randomization 2:1 ENZA/Placebo randomization

Endpoints Primary: Metastases-free survival (MFS)
Secondary: 

• Time to metastases
• Progression-free survival
• Time to symptomatic progression
• OS
• Second progression-free survival (PFS2) after 

receiving subsequent abiraterone

Primary: Metastases-free survival (MFS)
Secondary: 

• Time to PSA progression
• Time to first use of new antineoplastic therapy
• OS

Total Number of Patients 1,207 1,401

Median Duration of Treatment At median f/u 20.3 mo: 61% of APA and 30% of PBO pts 
were still on treatment

18.4 mo vs 11.1 mo placebo

MFS 40.5 mo vs 16.2 mo placebo
HR 0.28, p < 0.0001

36.6 mo vs 14.7 mo placebo
HR 0.29, p < 0.0001

Time to PSA Progression NR vs 3.7 mo placebo
HR 0.06, p < 0.0001

37.2 mo vs 3.9 mo placebo
HR 0.07, p < 0.0001

Progression-free Survival 40.5 mo vs 14.7 mo placebo
HR 0.29, p < 0.0001

N/A

Time to Symptomatic Progression Not reached
HR 0.45, p < 0.0001

N/A

Time to Subsequent Therapy N/A 39.6 mo vs 17.7 mo placebo
HR 0.21, p < 0.0001

OS Interim analysis:
Not reached vs 39 months
HR 0.70, p = 0.07

Interim analysis:
Not reached
HR = 0.80 (favoring ENZA); p = 0.1519

Secondary PFS Not reached vs 39 months
HR 0.49, p < 0.0001

N/A

Adverse Event Profile 25% vs 23% (placebo) serious adverse events 24% vs 18% (placebo) serious adverse events

Drug discontinuation 10.7% vs 6.3% placebo 10% vs 8% placebo
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How I Manage First-Line Therapy 
for Advanced Kidney Cancer

By Anil Kapoor, MD, FRCSC

EXPERT PERSPECTIVE



usually sunitinib or pazopanib. These are equally effective in the 
first line, although pazopanib may confer better quality of life due 
to reduced risk of severe fatigue, diarrhea, and hand and foot 
syndrome.

Because rates of complete response (CR) are usually only 
about 2-3% for TKI therapies and 9% with high-dose interleukin-2 
therapy,5-7 there’s been an aggressive return to the use of metasta-
sectomy in managing mRCC.3 Whether we urologists administer 
systemic therapy or not, we should see our patients with mRCC 
every 3-6 months to evaluate their potential need for surgical 
resection of isolated lung nodules, liver lesions, and/or bone 
lesions.

Also, keep in mind that observation alone can be appropriate 
for the minority of favorable-risk patients who have indolent, 
low-volume mRCC.34 This approach prevents unnecessary toxicity 
without compromising treatment response when patients do start 
anti-angiogenic therapy.4 Active surveillance for these patients 
should include regular CT scans every 3-6 months.

First-Line Targeted Therapies

New trials and approvals have enriched our options for first-
line targeted therapy of advanced and metastatic RCC but they’ve 
also created challenges in treatment sequencing. 

Within this context, I find guidelines from the European 
Society for Medical Oncology (ESMO) especially helpful.12 The 
authors summarize standard first-line treatments for favorable and 
intermediate-risk RCC, including sunitinib, pazopanib, and bev-
acizumab plus interferon.8,10-12 The mTOR inhibitor temsirolimus 
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Initial Considerations

Every time I see patient with advanced RCC, I start the 
patient assessment by applying International Metastatic Renal Cell 
Carcinoma Database Consortium (IMDC) risk criteria, also known 
as the Heng score.1,2 These six predictors of overall survival (OS) 
in advanced RCC include performance status (<80%), time since 
diagnosis (<12 months), hemoglobin (<LLN), neutrophil count 
(>ULN), platelet count (>ULN), and corrected serum calcium 
(>ULN).

Favorable-risk patients that lack these IMDC criteria and 
can live for a number of years on systemic therapy. In a study 
of more than 500 patients with metastatic RCC (mRCC), 75% 
of favorable-risk individuals remained alive after 2 years of 
treatment targeting vascular endothelial growth factor (VEGF) 
or VEGF receptors.1 Median OS time was not reached among 
favorable-risk patients, was 23 months among intermediate-risk 
patients (those with 1-2 risk factors), and was 8 months among 
poor-risk patients (those with 3-6 risk factors).1 A large multicenter 
cohort study validated these findings, with respective median OS 
times of 43.2 months (0 IMDC criteria), 22.5 months (1-2 IMDC 
criteria), and 7.8 months (3-6 IMDC criteria)(P < .0001).2

After applying IMDC risk criteria, I follow the decision-mak-
ing algorithm recently described by Drs. Toni Choueiri and 
Robert Motzer.3 If the kidney is in place and the patient has 0-2 
IMDC risk criteria, I consider upfront cytoreductive nephrec-
tomy.1 Recent data has suggested those patients with more than 
3 IMDC criteria may not benefit from cytoreductive nephrectomy. 
For poorer-risk patients (3-6 IMDC risk criteria) and those who 
are post-nephrectomy, I offer a tyrosine kinase inhibitor (TKI), 

Urologists are primed to acquire the knowledge to use targeted agents and immuno-on-

cologic (IO) therapies for the treatment of advanced and metastatic renal cell carcinoma 

(RCC). Toxicities are manageable given appropriate patient/caregiver education, on-call 

and nursing support, and multi-disciplinary care with consulting specialists.
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was often used for poor-risk patients but is being supplanted by 
sunitinib, which has shown good efficacy in poor-risk patients.9 

and for that reason I rarely use temsirolimus anymore.
Another useful resource is the Canadian Consensus 

Guidelines 2017, which reiterates the current standard of first-line 
therapy with a TKI (sunitinb or pazopanib) or bevacizumab-inter-
feron therapy.13

Sunitinib or pazopanib?

Sunitinib and pazopanib have shown particular efficacy 
against advanced and mRCC.10,11 In a large randomized phase 
III trial, treatment with sunitinib typically at least doubled pro-
gression-free survival (PFS) time compared with interferon-alfa 
therapy (median PFS, 11 months vs. 5.1 months; hazard ratio [HR] 
for progression or death, 0.42; 95% confidence interval [CI], 0.32 
to 0.54; P < .001).11 In a separate large phase III trial, median PFS 
was 9.2 months with pazopanib versus 4.2 months with placebo 
(HR, 0.46; 95% CI, 0.34 to 0.62; P < .0001).10

So how do we choose between sunitinib and pazopanib? 
The COMPARZ study (NCT00720941) randomly assigned 1,110 
patients with treatment-naive clear-cell mRCC to receive pazo-
panib (800 mg/day) or sunitinib (50 mg/day for four weeks on 
and two weeks off; a 4:2 schedule), typically for 8 months.14 The 
primary endpoint, PFS, was similar between arms (median PFS, 
8.4 months [95% CI, 8.3 to 10.9 months] for pazopanib vs. 9.5 
months [8.2 to 11.1 months] for sunitinib (HR, 1.05; 0.90 to 1.22), 
as was a key secondary endpoint, OS (median, 28.4 and 29.3 
months, respectively).

While COMPARZ found pazopanib was non-inferior to 
sunitinib, the safety analysis revealed important differences.14 The 
sunitinib arm had significantly higher rates of grade 3-4 fatigue, 
hand-foot syndrome, mucosal inflammation, leukopenia, throm-
bocytopenia, lymphocytopenia, neutropenia, anemia, hypophos-
phatemia, hypomagnesemia, and hypermagnesemia, while the 
pazopanib arm was at significantly greater risk of liver toxicity. 
Elevations in ALT were especially common (all-grade: 60% with 
pazopanib vs. 43% for sunitinib; grade 3-4: 15% vs. less than 
5%), but patients also developed AST and alkaline phosphatase 
increases.

Real-world or community studies shed more light on 
pazopanib’s hepatotoxic potential. In an observational study of 
outpatients who received pazopanib for mRCC, about 21 to 51 
patients developed ALT increases of at least twice the upper limit 
of normal for every 100 person-years of exposure. Importantly, 
treatment caused no cases of hepatocellular injury sufficient to 
cause new-onset hyperbilirubinemia, which is a marker of a 
drug’s potential to induce life-threatening hepatic injury.16 

My take-home point is monitor liver function every 2 weeks 
for the first 8 weeks when patients are starting pazopanib. If 
patients develop elevated ALT or AST levels, stop treatment and 
then re-start after their values normalize. In my experience, about 
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70% of patients will not develop recurrent liver toxicity after 
re-starting pazopanib at half strength (400mg).

When choosing between pazopanib and sunitinib, it’s also 
useful study to consider PISCES, a double-blind crossover trial of 
114 mRCC patients who were randomized to either pazopanib 
(800 mg/day for 10 weeks), followed by a 2-week washout period, 
followed by sunitinib (50 mg per day on a 4:2 schedule for 10 
weeks) or to the opposite sequence of therapy.8 The primary end-
point was treatment preference. Fully 70% of patients preferred 
pazopanib, and most said it was because they had less fatigue 
and diarrhea and better quality of life. 22% of patients preferred 
sunitinib and only 8% had no preference (P < .001). Notably, the 
intention-to-treat analysis and all preplanned subgroup analyses 
all favored pazopanib.

The alternative 2:1 sunitinib schedule

The adverse effects of sunitinib tend to be worst during 
the third and fourth week of treatment,18,19 which can force 
dose reductions that potentially reduce efficacy. To address this 
problem, several studies have explored a 2:1 (2 weeks on, 1 week 
off) dosing schedule as an alternative to the FDA-approved 4:2 
schedule.19-21, 23 The results support 2:1 dosing as a worthwhile 
alternative that may reduce toxicity.

For example, in a study of 208 mRCC patients, switching from 
a 4:2 to a 2:1 schedule reduced the rate of grade 3 or worse toxic-
ities from 46% to 8% (P < .001).20 (In an external control group of 
patients who stayed on a 4:2 schedule, 29% developed grade 3 or 
worse adverse events.)20 

In a second study, only 27% of patients required dose 
interruptions for toxicity on a 2:1 sunitinib schedule versus 53% 
of patients on a 4:2 schedule (P = .04).23 The 2:1 group had 
significantly lower rates of hand-foot syndrome and diarrhea but 
resembled the 4:2 group in terms of efficacy outcomes, includ-
ing dose intensity, median PFS time, and objective response. 
Comparing data from five of these observational studies19-23 with 
the COMPARZ trial14 and the sunitinib registrational trial6 also 
shows that a 2:1 schedule consistently reduces adverse events 
without compromising efficacy. 

Manage to toxicity

Studies of alternative sunitinib schedules have not  been 
FDA-reviewed, but they’re  compelling enough that Pfizer, the 
maker of sunitinib, recommends considering switching to a 2:1 
schedule when needed instead of dose-reducing.44

This approach makes sense because sunitinib dose deter-
mines efficacy. For example, in a pharmacokinetic study of more 
than 400 patients, an above-median sunitinib area under the curve 
(AUC) was associated with significantly lower rates of tumor 
progression (risk ratio [RR], 0.52; P = .001) and death (RR, 0.49; P 
= .014).17 
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independently reviewed and the statistical methods were sound, 
sunitinib appeared to underperform in CABOSUN compared to 
other trials of similar populations. Patients received a 4:2 treat-
ment schedule, raising questions about whether toxicities led to 
under-dosing of sunitinib. The findings of CABOSUN merit phase 
III validation, but this Phase II CABOSUN gives us compelling data 
on the efficacy of caboazantinib in the intermediate and poor-risk 
mRCC patient.

First-Line Immunotherapy for RCC 

Immunotherapy for RCC is not new; high-dose interleukin-2 
therapy predates anti-angiogenic treatments.30,31 Responses to 
IL-2 can be highly durable – in a study of 255 mRCC patients who 
received high-dose IL-2 (600,000 or 720,000 IU/kg every 8 hours 
for up to 14 consecutive doses), only 7% had a CR, but objective 
responses lasted a median of 54 months and up to 11 years.33 

Based on such data, I consider high-dose IL-2 for particular 
patients, such as those who are younger and have low-volume 
RCC with pulmonary metastases. However, the advent of newer 
immuno-oncologic (IO) drugs is shifting immunotherapy toward 
the forefront of treatment for a broader range of patients.39

CheckMate-214

Of particular importance is the phase III CheckMate-214 
trial, which compared frontline combination nivolumab (a PD-1 
checkpoint inhibitor previously approved for the second-line 
treatment of advanced RCC) plus ipilimumab therapy with 
sunitinib in 1,096 patients with mRCC.35 Patients were randomly 
assigned to nivolumab (3 mg/kg IV) plus ipilimumab (1 mg/kg IV) 
every 3 weeks for four doses, followed by long-term nivolumab 
monotherapy (3 mg/IV every 2 weeks), or to sunitinib 50 mg orally 
once daily. Minimum follow-up time was 17.5-months. 

The topline trial readout sparked substantial attention at the 
most recent ESMO meeting and the results have been recently 
published in NEJM. Among 847 intermediate or poor-risk patients, 
median OS was not reached with nivolumab-ipilimumab (95% CI, 
28.2 months to not estimable) and was 26 months (22.1 months to 
not estimable) with sunitinib (HR, 0.63; 99.8% CI, 0.44 to 0.89; P 
< .0001).35 CheckMate-214 was the first study to meet its co-pri-
mary OS endpoint in this treatment setting.

Importantly, however, sunitinib outperformed nivolumab-ip-
ilimumab among favorable-risk patients. In this subgroup, rates 
of overall response were 52% and 29%, respectively (P = .0002) 
and median PFS was 25.1 months versus 15.3 months (HR, 2.2; P 
< .0001).35 Exploratory analyses indicated that nivolumab-ipilim-
umab was superior to sunitinib when patients had more than 1% 
of tumor cells expressing PD-L1 (HR, 0.48 (0.28 to 0.82; P = .0003), 
but was comparable to sunitinib when patients had less than 1% 
PD-L1 expression (median PFS, 11.0 vs. 10.4 months, respectively; 

In other words, patients who can tolerate 50 mg daily suni-
tinib tend to have better outcomes, and those who can tolerate 
higher doses may do even better. I recommend dosing to toxicity 
to maximize patient’s chances of tolerating and doing well on 
sunitinib. Some of my patients on 62.5 mg or 75 mg/day because 
they can tolerate those doses, while others are on 37.5 mg or 
25 mg/day because they could not tolerate 50 mg/day on a 2:1 
schedule. We have no biomarker yet to help us individualize TKI 
dose. For now, toxicity is the biomarker.

Additional tips on TKI toxicities

Guidelines describe many other useful strategies for 
managing TKI toxicities.24,25 Here are a few brief tips. For fatigue, 
be sure to rule out anemia. For hand-foot-syndrome, urea-based 
creams can be very helpful. A dose of loperamide after each 
bowel movement is usually adequate to manage diarrhea, but if 
not, consider dose reduction. 

For patients who develop hypertension, I usually prescribe 
a calcium channel blocker such as amlodipine (5 to 10 mg once 
daily). Internal medicine or cardiology consults can be very 
useful if blood pressure remains uncontrolled on single-agent 
antihypertensive therapy. Also, many cancer centers now have 
cardio-oncologists who are helpful in co-managing these patients.

A seamless and responsive call schedule is essential for 
safely managing systemic cancer therapy. In my clinic, two physi-
cians regularly treat advanced RCC but several more are trained 
to provide on-call support.

First-line cabozantinib?

The multikinase inhibitor cabozantinib has been approved 
for the second-line treatment of advanced RCC since 2012.26 
However, more recent data suggest it might be an appropriate 
first-line treatment for intermediate-risk or poor-risk disease.1,3,27,28 

In the open-label, randomized, phase II CABOSUN trial, 157 
intermediate-risk and poor-risk RCC patients received either 
first-line cabozantinib (60 mg orally daily) or sunitinib (50 mg; 
4:2 schedule).27,28 Median PFS time was 8.6 months (95% CI, 
6.8 to 14 months) for cabozantinib, versus 5.3 months (3.0 to 8.2 
months) for sunitinib (HR, 0.48; 95% CI, 0.31 to 0.74; P = .0008).28 
However, cabozantinib did not significantly outperform sunitinib 
in terms of median OS (26.6 months and 21.2 months, respectively; 
HR, 0.79, 0.53 to 1.2; P = 0.27). Cabozantinib and sunitinib had 
similar rates of treatment discontinuation and grade 3-4 adverse 
events.28 Hypertension was more common with cabozantinib 
(all-grade: 67%; grade 3-4: 28%) than sunitinib (44%; 21%, 
respectively).32 

Based on these data, the FDA approved cabozantinib for 
the first-line treatment of advanced RCC in December 2017.29 
However, keep in mind that CABOSUN was a small phase II trial 
with fewer than 80 patients per arm. Although the data were 
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P = .97).35 Intermediate-risk and poor-risk patients usually had 
higher levels of PD-1 expression than did favorable-risk patients, 
which seemed to explain why these subgroups had such different 
IO treatment outcomes.35  

The results of CheckMate-214 may change the RCC treat-
ment paradigm and already have triggered updated guidelines 
from the European Association of Urology.36 However, we need 
longer follow-up data and OS data to determine if PD-L1 expres-
sion is a reliable biomarker for treatment response. Based on 
what we know now, nivolumab-ipilimumab may become a new 
standard first-line option for intermediate and poor-risk RCC. 
For favorable-risk disease, first-line TKI therapy (e.g. sunitinib or 
pazopanib) may be a better option.

Managing IO toxicities

CheckMate-214 data showed acceptable toxicity for nivolum-
ab-ipilimumab in the first-line RCC treatment setting.35 Grade 3 
or higher adverse events affected 46% of patients versus 63% 
of those who received sunitinib. The most common grade 3 or 
higher adverse events in the IO arm were immune-related hep-
atitis (6%), colitis (5%), fatigue (4%), adrenal insufficiency (3%), 
and hypophysitis (3%), and 60% of patients required systemic 
corticosteroids to help control these symptoms. Sunitinib therapy 
was most likely to cause grade 3 hypertension (16%), hand-foot 
syndrome (9%), and fatigue (9%), reflecting its known safety 
profile.35 

It’s also important to keep in mind that not all patients are 
candidates for IO therapy. Autoimmune disease, poor perfor-
mance status, and comorbidities all are potentially exclusionary. 
For such patients, individualized TKI therapy has been a rea-
sonable treatment option with potentially good outcomes. It also 
remains unclear whether combination or individually sequenced 
checkpoint-TKI therapy might produce better OS results than 
standard sunitinib therapy. Various trials are examining these 
combinations39 and we await final results.

A number of publications offer helpful guidance on manag-
ing immuno-oncologic toxicities.37,38 Keep in mind that these are 
manageable if the entire treatment team commits to thorough, 
timely patient/caregiver education, surveillance, intervention, and 
referrals when needed. Patients who receive IOs need to under-
stand that immune-related adverse events can occur any time 
during treatment and to promptly report symptoms of hepatitis, 
adrenal crisis, pneumonitis, colitis, or rash. Toxicities worse than 
grade 1 merit treatment interruption and corticosteroids; patients 
should resume IO therapy only after they are off corticosteroids 
and their symptoms have resolved or have improved to grade 
1.38 For grade 3 toxicities, permanently discontinue IO therapy if 
symptoms don’t improve within 4-6 weeks. For grade 4 toxicities, 
stop treatment permanently regardless of how fast patients 
improve with immunosuppressive therapy.38 Consult promptly with 
medical oncology colleagues and other specialists when needed. 

Adjuvant Therapy for High-Risk  
Resected RCC

Adjuvant systemic therapy is an important consideration for 
patients with high-risk resected RCC. In the ideal scenario, such a 
patient is at very high risk of recurrence and receives an adjuvant 
drug with substantial activity against microscopic cancer, clini-
cally meaningful outcomes, and low toxicity and cost. The reality 
is, of course, more complicated.

Trials with readouts

Several clinical trials have evaluated TKI agents for the 
adjuvant treatment of renal RCC post-nephrectomy. The ASSURE 
study, which compared adjuvant sunitinib, sorafenib, and placebo, 
suffered from high drop-out rates because of toxicities and 
found no significant differences in terms of OS or disease-free 
survival (DFS).40  The trial design may have contributed to its 
negative readout; only half of patients were classified as high-risk 
(pT3-pT4, grade 3-4) for recurrence (a proxy for adherence to 
therapy) with a substantial number of intermediate risk patients, 
not all patients had clear-cell histology, the starting dose changed 
mid-trial, and dose reductions were permitted.40

In contrast, the phase III S-TRAC trial of adjuvant sunitinib 
only enrolled patients with high-risk locoregional clear-cell RCC, 
consistently started patients at 50 mg, and only permitted dose 
reductions to 37.5 mg.41 The dropout rate was much lower than 
in the ASSURE trial and, after a median follow-up period of 5.4 
years, adjuvant sunitinib prolonged DFS by a median of 1.2 years 
compared with placebo (HR, 0.76; 95% CI, 0.59 to 0.98; P = .03).41  
These findings led the FDA to approve sunitinib for the adjuvant 
treatment of high-risk RCC after nephrectomy.42 Although OS data 
from S-TRAC are pending, it appears that the regimen can delay 
the onset of metastasis in disease-free patients, an important 
consideration given the rapid pace of clinical research. I myself 
have a number of post-surgical high-risk for recurrence (pT3 and 
greater) RCC patients on adjuvant sunitinib therapy outside of 
clinical trials.

We also have data on adjuvant pazopanib. In the PROTECT 
trial, 1 year of treatment (600 mg pazopanib) did not improve 
DFS compared with placebo among intermediate-risk patients 
(HR: 0.86; 95% CI, 0.70 to 1.01).43 This result once again backs the 
hypothesis that adjuvant therapy is less beneficial when patients 
are less concerned about imminent disease progression, and 
likely most beneficial in the highest-risk for recurrence patient.

Adjuvant pazopanib did show a more pronounced 31% risk 
reduction among PROTECT participants who received 800 mg 
pazopanib, which was the initial starting dose before toxicities led 
to a trial-wide dose reduction.43 However, there is no indication 
that pazopanib’s maker will pursue an FDA approval for RCC in 
the adjuvant setting at this time.

EXPERT PERSPECTIVE
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Ongoing and recruiting trials

We also await results from trials of adjuvant sorafenib 
(SORCE; NCT00492258), axitinib (ATLAS; NCT01599754), and 
everolimus (EVEREST or S0931; NCT01120249). Finally, five trials 
of adjuvant therapy in RCC are currently recruiting: IMmotion010 
(NCT03024996) compares adjuvant atezolizumab (1200 mg 
IV every 3 weeks for 1 year) with placebo in post-metastasec-
tomy patients with clear-cell or sarcomatoid RCC; PROSPER 
(NCT03055013) compares nephrectomy with or without 
nivolumab in patients with all histologies of RCC; KEYNOTE-564 
(NCT03142334) compares adjuvant pembrolizumab with 
placebo in patients with clear-cell RCC; and CheckMate-914 
(NCT03138512) is comparing nivolumab-ipilimumab with 
placebo in patients with clear-cell or sarcomatoid RCC.

In summary, patients whose RCC is at high risk of recurrence 
should talk with an educated urologist and/or oncologist about the 
potential benefits of adjuvant therapy. Motivated patients who are 
interested to pursue this option need to understand the available 
data and potential DFS benefits of adjuvant sunitinib. 
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of checkpoint blockade in advanced UC.11 Approximately 30% 
of patients had a complete or partial response (CR or PR), and 
responses were rapid and durable, with a median time to first 
response of 42 days (range, 38-85 days); median duration of 
response was not reached.11 These results triggered many more 
trials, leading to the U.S. Food and Drug Administration (FDA) 
approvals of the 5 agents we have today.

Currently, five immune checkpoint inhibitors are FDA-
approved for the second-line treatment of locally advanced or 
mUC that has progressed during or after platinum-based che-
motherapy: atezolizumab,14,22 pembrolizumab,9,19 nivolumab,16,21 
durvalumab,17,20 and avelumab.24,19 These drugs have ORRs of 
15%-21% and median OS times of 7-8 months. Atezolizumab and 
pembrolizumab are also approved for the first-line treatment of 
mUC in cisplatin-ineligible patients. Let’s review these immune 
checkpoint inhibitors in more detail.

Second-Line Immunotherapy

Atezolizumab

In May 2016, atezolizumab, a monoclonal antibody targeting 
PD-L1, became the first immune checkpoint inhibitor to receive 
FDA approval in the mUC setting.22 Accelerated approval was 
based on the results of a single-arm, phase II, two-cohort trial 
of 310 patients (IMvigor 210) who received atezolizumab (1200 
mg every 3 weeks) until loss of clinical benefit.28 Over a median 
follow-up of 17.5 months (range, 0.2-21.1 months), median time 
to first RECIST v1.1 response was 2.1 months (range, 1.6-8.3 
months) among the 119 patients in the second-line cohort.28 
Seven more patients developed a CR and PR with longer fol-
low-up.28 These data illustrate some of the most important aspects 
of immune checkpoint inhibition: Patients often respond early, and 
ongoing treatment tends to induce additional responses.

Atezolizumab’s accelerated FDA approval was contingent on 
further studies. Accordingly, the randomized, phase III IMVigor 

I n addition, more than half of mUC patients were cispla-
tin-ineligible because of comorbidities such as poor performance 
status, renal insufficiency, neuropathy, hearing loss, or heart 
failure.4,5 In one study, up to 40% of cisplatin-ineligible mUC 
patients never received treatment,1 and outcomes among treated 
patients were poor: in a randomized phase II/III trial of 238 
cisplatin-ineligible UC patients (EORTC study 30986), median OS 
were 9.3 months with gemcitabine-carboplatin and 8.1 months 
with methotrexate-carboplatin-vinblastine.7 

For patients who progress after platinum-based chemo-
therapy, outcomes are very poor with survival in the range of 
6-7 months. Consequently, the approval of immune checkpoint 
inhibitors marks the most important advance in treating mUC 
in more than 30 years.1 Although survival remains essentially 
unchanged in this nascent era of immunotherapy, inhibitors of 
the PD-1 pathway are active, with ORRs of about 15% to 20% 
in the second-line setting, and well-tolerated. Studies of novel 
checkpoint inhibitor combinations aim to improve survival, quality 
of life, and other key outcomes compared with chemotherapy or 
checkpoint monotherapy.

How does immunotherapy work in mUC? Compared with 
most other cancers, UC is enriched for mutations linked to 
exposure to tobacco and environmental carcinogens.8 This high 
mutational burden promotes the formation of “neo-antigens,” for-
eign proteins that are recognizable by the host immune system.9 
In the cancer immunity cycle, cancer cells die and release tumor 
neoantigens, which antigen-presenting cells uptake and then traf-
fic to tumor-draining lymph nodes and present to naïve T cells.10 
Primed, activated cytotoxic T cells then migrate back to tumor 
tissue, where they exert anti-tumor immune effects.10 Antibodies 
targeting programmed cell death 1 (PD-1) and programmed 
death ligand-1 (PD-L1) enhance this process by inhibiting the 
PD-1 checkpoint pathway, which enables the immune system to 
engage the tumor.

This sounds well and good, but does it work in practice? A 
phase 1a trial of atezolizumab (15 mg/kg IV every 3 weeks for 
up to 1 year) in 85 mUC patients provided our first experience 

Until recently, decades had elapsed with little progress in treating metastatic urothelial cancer 
(mUC). Cisplatin-based chemotherapy, the best available treatment option, had a median overall 
survival (OS) of 12-15 months, an overall response rate (ORR) of 50-60%, and was curative in about 
10% of cases, but also was associated with potentially serious toxicities.12, 13, 2, 7, 3
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211 trial enrolled 931 patients with platinum-refractory mUC 
who had progressed despite up to two prior lines of therapy that 
included platinum-based chemotherapy. Patients received either 
atezolizumab (1200 mg every 3 weeks) until loss of clinical bene-
fit or investigator’s choice of chemotherapy (vinflunine, docetaxel, 
or paclitaxel every 3 weeks) until RECIST v1.1 progression.11 The 
primary endpoint was OS at the highest levels of PD-L1 expres-
sion (at least 5% of cells as measured by qualitative immunohisto-
chemical analysis [IC 2/3]).11 

In May 2017, it was reported that IMVigor 211 missed this 
primary endpoint, which was partly attributed to the chemother-
apy arm exceeding assumptions about OS on which the study 
was based.27 In the ICS 2/3 cohort, the hazard ratio [HR] for death 
was 0.87 and the 95% confidence interval [CI] crossed 1.0 (0.63 
to 1.21; P = .41).36 Among ICS 2/3 patients, median OS was 11.1 
(8.6 to 15.5) months with atezolizumab and 10.6 (8.4 to 12.2) 
months with chemotherapy, and 12-month OS rates were 46% 
(37% to 56%) and 41% (32% to 50%), respectively.36

Although IMVigor 211 was reported as a negative study, 
it’s important to note that the hazard ratio in the intention-to-treat 
analysis favored atezolizumab and reached statistical significance 
(HR, 0.85; 95% CI, 0.73 to 0.99; P = .04). Regardless of treatment, 
survival curves were relatively higher in the ICS 2/3 cohort for 
both arms than in the intention-to-treat population, underscoring 
the fact that PD-L1 expression, as assessed by the SP142 assay on 
tumor infiltrating immune-cells, predicts for better outcomes in 
patients with mUC.48,49 Thus, using ICS 2/3 patients as the popula-
tion of interest for the primary endpoint may have contributed to 
the negative results of IMVigor 211.

Pembrolizumab 

Pembrolizumab, a monoclonal antibody targeting PD-1, was 
approved in May 2017 for patients with locally advanced or mUC 
and disease progression during or after platinum-containing 
chemotherapy or within 12 months of neoadjuvant or adjuvant 
platinum-based treatment.19 Approval was based on the inter-
national, phase III KEYNOTE-045 study, which compared sec-
ond-line pembrolizumab with investigator’s choice of paclitaxel, 
docetaxel, or vinflunine chemotherapy in 542 such patients.24 

After a median follow-up of 14.1 months, median OS was 
10.3 months (95% CI, 8.0 to 11.8 months) in the pembrolizumab 
arm and 7.4 months (6.1 to 8.3 months) in the chemotherapy 
arm. Estimated OS rates were 43.9% (37.8% to 49.9%) for 
pembrolizumab and 30.7% (25.0% to 36.7%) for chemotherapy, 
yielding a highly significant HR for death of 0.73 (95% CI, 0.59 
to 0.91; P = .002).24 Pembrolizumab’s ORR was 21.1%, nearly 
twice that of chemotherapy (11.4%). Median duration of response 
(DOR) was not reached with pembrolizumab vs. 4.3 months with 
chemotherapy.24

In an updated report of KEYNOTE-045 (data cutoff, May 
19, 2017) at the 2017 annual meeting of the European Society 
for Medical Oncology (ESMO), OS rates were 33.2% for 
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pembrolizumab and 19.7% for chemotherapy, further lowering 
the HR for death to 0.70 (95% CI, 0.57 to 0.86; P = .0003).29 Clearly, 
mUC patients can have durable responses to second-line immune 
checkpoint inhibition.

Nivolumab

Nivolumab, another anti-PD-1 antibody, was approved 
in February 2017 for treating patients with platinum-resistant 
locally advanced or mUC.21 Accelerated approval was based 
on the single-arm, phase II, open-label CheckMate 275 study of 
270 such patients who had progressed despite platinum-based 
chemotherapy and whose tumor tissue samples were evaluable 
for PD-L1.30 Patients received nivolumab (3 mg/kg every 2 weeks) 
until disease progression or unacceptable toxicity. Outcomes 
were enriched among patients with higher levels of PD-L1 
expression: Median OS was 8.7 months (95% CI, 6.1 months to 
not reached) overall, 5.6 months (4.3 to 8.1 months) in patients 
with less than 1% PD-L1 expression, and 11.3 months (8.7 to NR) 
in patients with at least 1% PD-L1 expression.30 Similarly, ORR per 
RECIST v1.1 was 19.6% (95% CI, 15.0% to 24.9%) overall, 16.1% 
in patients with less than 1% PD-L1 expression, 23.8% in those 
with at least 1% PD-L1 expression, and 28.4% in those with at least 
5% PD-L1 expression. Note, however, that second-line chemother-
apy has about a 10% to 12% ORR in UC, making it less active than 
PD-1 pathway inhibition regardless of PD-L1 expression level. 
Thus, in the clinic, there is little value in testing PD-L1 expression 
in second-line mUC patients. 

Durvalumab

Durvalumab, which targets PD-L1, received accelerated 
FDA approval in May 2017 for treating platinum-resistant locally 
advanced or mUC.20 Approval was based on data from 191 such 
patients who were part of a large phase I/II study (Study 1108) of 
durvalumab monotherapy (10 mg/kg every 2 weeks for 1 year) 
in patients with advanced solid tumors. The primary endpoints 
were safety and tolerability; key secondary endpoints included 
ORR per RECIST v1.1, disease control rate, DOR, PFS, and OS.31-34 
Tumor assessments for PD-L1 expression occurred at weeks 
6, 12, and 16 and every 8 weeks thereafter during treatment. 
Patients were offered retreatment with durvalumab upon disease 
progression.31-34

So far, durvalumab is showing a tolerable safety profile and 
early and durable antitumor activity in several tumor types.31-34 
Updated analyses of 191 patients reported in 2017 included 
response rates of 17.8% overall, 27.6% in PD-L1+ patients, and 
5.1% in patients with low or undetectable PD-L1.35 

Avelumab

Avelumab was approved by FDA in May 2017 for treating 
advanced or mUC in the post-platinum setting.18 Approval was 
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Enhancing Anti-Tumor Immunity Beyond 
PD-1/L1 Blockade

Trials of PD-1 pathway inhibitors show that most patients 
with advanced or mUC do not respond to monotherapy, but that 
responders experience durable results. To enhance anti-tumor 
immunity and extend its benefits to more patients, we need to 
develop novel therapies or combination regimens. In the latter 
scenario, we might combine multiple checkpoint inhibitors or 
combine checkpoint blockade with chemotherapy, radiation, 
anti-angiogenic therapy, or agents that target fibroblast growth fac-
tor receptor 3 (FGFR3) or the DNA damage repair deficiency.38-40

Several relevant trials of combination regimens are underway 
and should yield results in the next 1-2 years. Ipilimumab and 
tremelimumab, which target cytotoxic T-lymphocyte-associated 
antigen 4 (CTLA-4), are in phase III trials in the first-line setting.1 
Additionally, inhibitors of indoleamine 2,3-dioxygenase (IDO) 
appear to be active and very well tolerated when added to PD-1/
PD-L1 inhibitor therapy.

Indoleamine-2,3-dioxygenase

Indoleamine-2,3-dioxygenase (IDO), which is induced by 
interferon gamma (IFNγ), catalyzes the degradation of tryptophan 
to kynurenine.51 This metabolic pathway is activated as a con-
sequence of effector T-cell activation, and the disrupted ratio of 
tryptophan to kynurenine is highly immunosuppressive to effector 
T-cells.51

Ongoing studies of IDO-based agents include epacadostat 
(NCT02298153, NCT02318277), indoximod, (NCT03301636, 
BMS986205 (NCT03192943, NCT02658890), and PF-06840003.58 
The most mature data exist for epacadostat, which was active and 
well-tolerated in combination with PD-1 blockade in phase I tri-
als.52-54,41 For example, in the phase I ECHO-202/KN037 trial, pem-
brolizumab+epacadostat had a 35% ORR in the mUC subgroup 
and its resembled that of single-agent PD-1 pathway inhibition.41 
So far, responses seem to be at least as durable as with anti-PD-1 
pathway monotherapy and with similar safety. These results have 
spurred plans for phase III trials of pembrolizumab+epacadostat 
in the second-line mUC setting and for first-line treatment of 
cisplatin-ineligible patients.41,55

Localized Disease: Muscle-Invasive and 
Non-Muscle Invasive Bladder Cancer

Muscle-invasive bladder cancer provides a unique platform 
for testing combinations of radiation and PD-1 blockade in 
patients with localized UC. Using these combinations earlier in the 
disease course could offer substantial traction, but it must be done 
in a rational manner. 

Chemoradiation is a standard treatment option for patients 
with localized UC who refuse radical cystectomy or who are not 

based on the phase Ib JAVELIN Solid Tumor trial, which evaluated 
its safety and efficacy in 241 patients with confirmed mUC who 
were cisplatin-ineligible or who had progressed after plati-
num-based therapy.23 Patients received avelumab (10 mg/kg IV) 
every 2 weeks.23 The ORR was 18% in a preliminary analysis of 
data from 44 patients.23 Response rates were enriched in patients 
with high PD-L1 expression (54%) compared with patients with 
low expression (<5% tumor cells; 4%).23

As a fully humanized monoclonal antibody, avelumab can 
cause infusion reactions, which are not typical with other immune 
checkpoint inhibitors.47 In the JAVELIN trial, 20.8% of patients 
developed an infusion reaction and 59% developed at least one 
treatment-emergent adverse event. These were usually of low to 
moderate (grade 1 or 2) severity and most commonly included 
infusion reactions, fatigue, nausea, asthenia, pyrexia, diarrhea, and 
pruritus. 

First-Line Options

The FDA also has approved atezolizumab14 and pembroli-
zumab15 for the first-line treatment of advanced UC in cisplatin-in-
eligible patients. Approval of atezolizumab was based results from 
cohort 1 of the IMVigor 210 trial that consisted of 119 cisplatin-in-
eligible patients with previously untreated mUC.37 The ORR was 
23%, and 9% of patients had a CR37 which is notable when you 
compare this to the 36% ORR and 4% CR rate, with few, if any, 
durable responses historically observed with gemcitabine and 
carboplatin, as demonstrated in the EORTC Study 30986 of gem-
citabine+carboplatin in cisplatin-ineligible mUC patients6 The 
median OS for atezolizumab was 15.9 months, which compares 
favorably to the 9-10 months observed with carboplatin-based 
regimens, thus, atezolizumab is showing promise in the first-line 
mUC setting. However, we needs time for the data to mature and 
will be especially interested in the 5-year OS rate given that it was 
approximately 0% with gemcitabine-carboplatin.

Approval of first-line pembrolizumab in advanced and mUC 
was based on the results of the KEYNOTE-052 trial, in which 
370 cisplatin-ineligible patients with treatment-naïve mUC, and 
ECOG PS scores of 0-2 received 200 mg pembrolizumab every 
3 weeks.50 In the most recent report, 7% of patients had a CR and 
22% had a PR, for a 29% ORR (95% CI, 25% to 34%) — about a 
5% increase compared with the initial data cutoff approximately 
5 months earlier.50 This improved ORR included 10 conversions 
of PRs to CRs and 9 conversions of stable disease to PRs, again 
showing that once an anti-tumor immune response is generated, it 
can be long-lived. 

Pembrolizumab also elicited responses in 26% of patients 
with visceral metastases, compared with a 14% rate for atezoli-
zumab in IMVigor 210. However, the KEYNOTE-052 data are 
relatively immature and we await results for the primary outcome 
of interest, survival.
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candidates for surgery. Radiation enhances T-cell priming, which 
can convert an uninflamed tumor to an inflamed one that may be 
more likely to respond to PD-1 blockade.58 In this sense, radiation 
can be immunogenic. In terms of which chemotherapy pairs best 
with radiation, an ideal treatment is highly radiosensitizing at 
very low doses, thereby minimizing the chances of depleting the 
immune cells we are trying to stimulate. In phase I and II trials, 
gemcitabine was highly radiosensitizing at less than 5% of the 
systemic dose.43 And studies from preclinical models suggest that 
gemicitabine may also deplete certain immunosuppressive cells 
such as myeloid-derived suppressor cells (MDSCs).42

Other trials are investigating chemotherapy, radiotherapy, and 
PD-1 pathway inhibitor combinations in muscle-invasive bladder 
cancer. I am principal investigator for a multicenter phase II trial 
(NCT02621151) in which we are testing the addition of immuno-
therapy to chemoradiation in patients who refuse or are ineligible 
for radical cystectomy. The design of this trial is unique in that 
patients first receive lead-in treatment with a single dose of pem-
brolizumab (200 mg) followed by maximal transurethral resection 
of bladder tumor (TURBT). After 3-4 weeks, patients receive 
4 weeks of hypofractionated radiation therapy at 52 Gy plus 
twice-weekly gemcitabine (27 mg/m2) and pembrolizumab (200 
mg every 3 weeks for 3 doses). After another 12 weeks, patients 
undergo TUR of the tumor bed. Six patients are completing the 
safety lead-in component of this trial, after which an additional 48 
patients will be enrolled.

Additionally, trials are evaluating PD-1 pathway inhibitor 
therapy in non-muscle-invasive bladder cancer (NMIBC). Phase 
Ib or phase II studies are evaluating of atezolizumab alone or 
with Bacillus Calmette-Guerin (BCG) in patients with high-risk 
NMIBC (WO29635/NCT02792192), in patients with non-metastatic 
transitional cell carcinoma of the bladder (NCT02451423), and in 
BCG-unresponsive NMIBC (SWOG S1605/NCT02844816). Also, 
the phase II KEYNOTE-057 study is evaluating pembrolizumab in 
BCG-refractory high-risk NMIBC.46

Toxicity

Toxicity of immunotherapy remains a major concern and can 
affect nearly every organ system. Although the most frequent tox-
icities involve the skin, colon, endocrine organs, liver, and lungs, 
rarer toxicities, such as neuromuscular disorders and myocarditis, 
can be serious or even lethal.56 All these potential toxicities merit 
careful vigilance.56

In studies to date, about 15% to 19% of patients who receive 
PD-1 pathway inhibitor monotherapy develop severe (grade 3-4) 
immune-related adverse effects (irAEs).56 Although these rates are 
better than what we see with chemotherapy, irAEs can be difficult 
to manage and will become more prevalent as combination 
checkpoint blockade becomes the standard of care in UC, and as 
patients with a history of autoimmunity (which was exclusionary 
in trials) choose these therapies. Right now, we have no reliable 

way to predict who will develop irAEs, or when they will occur. 
In all cases, irAEs need early detection and aggressive treatment 
with systemic corticosteroids to prevent life-threatening conse-
quences. Tumor necrosis factor antagonists such as infliximab are 
highly effective in managing irAEs that are refractory to high-
dose corticosteroids or that recur during or after steroid taper. 
Managing complex toxicities requires the early involvement of a 
specialist.

Clinical Perspective

In the clinic, we administer immune checkpoint inhibitors 
intravenously over 30 to 60 minutes as per the FDA label for 
each individual agent; no premedications are required. Dosing 
schedules vary from every 2 weeks to every 4 weeks based on 
the agent. Some debate persists about the relative efficacy of 
anti-PD-1 vs. anti-PD-L1 therapy, and it’s difficult to reach consen-
sus on this question because we lack head-to-head trials. I recom-
mend choosing what’s available, on formulary, and on label for the 
patient. In terms of monitoring, scans should be repeated every 8 
to 10 weeks. Because responses to treatment tend to occur early, 
consider more frequent scans in your high-risk, highly symp-
tomatic patients. Look for improvements in appetite, pain, energy, 
and sense of well-being after the second treatment dose. Patients 
who continue to progressing clinically with worsening symptoms 
at the time of the second or third dose are likely not responding, 
should have early repeat imaging and may need to discontinue 
treatment, and be offered an alternative therapy. 

Pseudoprogression, or “false growth,” is observed in less 
than 5% of patients who are undergoing treatment for mUC.33 
This is a clinical diagnosis; we have no reliable way to distinguish 
false from real growth on a scan. Consider pseudoprogression 
when a scan shows progression despite clinical improvement and 
stable to improved labs. Without this disconnect, a scan showing 
progression is probably real.

Questions also persist about how to sequence immunother-
apy and chemotherapy. Without head-to-head trials, we lack a 
definite answer, but in my clinical experience, patients who are 
highly symptomatic and have a high disease burden should prob-
ably receive chemotherapy first to rapidly control their disease.

Finally, keep in mind that the toxicity of immune checkpoint 
inhibitors varies in nature, severity, and timing. Patients can do 
well on immunotherapy for months and then develop severe, 
life-threatening irAEs. For all patients, remain a high degree of 
vigilance for toxicity throughout treatment and implement early, 
aggressive management if irAEs occur. 
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The 2018 Genitourinary Cancers Symposium “Translating Evidence to Multidisciplinary Care” 
featured an array of sessions covering prostate, renal, urothelial, testicular, and adrenal cancers. 
World-renowned faculty presented on the most clinically relevant topics across these disease 
sites and offered insight into the future of cancer care for GU malignancies. UroToday/GU OncToday 
delivered real-time coverage from San Francisco and offered extensive coverage on the full agenda.  
In this issue, Spotlight section, please find selected articles from ASCO GU.
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Prostate Cancer
Adjuvant Radiotherapy and Chemotherapy 
in Node-Positive Prostate Cancer

Dr. Alberto Briganti

The use of adjuvant treatment for 
high-risk or node-positive prostate cancer 
(PC) patients remains controversial despite 
level 1 evidence demonstrating a benefit. 
The debate revolves around the risk of 
overtreatment in addition to the lack of 
corroboration demonstrating the 
superiority of adjuvant therapy over early 
salvage therapy. Dr. Alberto Briganti 
offered the data available to support the 
use of adjuvant radiation therapy and 

systemic therapy for those with nodal disease.

Improvement in the surgical and radiation techniques has 
ameliorated the outcomes of patients with aggressive PC who in the 
past were treated with hormone deprivation therapy. As a result, 
there has been stage migration toward the increased diagnosis 
of individuals with nodal disease, especially in those who undergo 
extended lymphadenectomy. The best available evidence of the use 
of adjuvant therapies in this patient population is the one provided 
by the Eastern Cooperative Oncology Group-3886 Trial, which 
showed that adjuvant treatment with androgen deprivation therapy 
(ADT) improved overall survival (OS) compared with placebo. This trial 
has been widely criticized because of its historic population, which 
included bulky nodal disease and likely undiagnosed metastatic 
disease. This is quite different from patients currently undergoing 
treatment. In the contemporary setting, there have been some trials 
(TAX-3501, SPCG-12, and GETUG-12) that have tried to address the 
controversy, but they have come up against accruement issues, with 
the ones reported showing conflicting results. The trials run by the 
STAMPEDE collaborators, which assess the survival benefit of early 
use abiraterone and docetaxel on high-risk PC patients, have the 
potential to focus on the potential benefit of these agents on node-
positive patients. Subtype analysis from the STAMPEDE abiraterone 
trial was recently reported,  indicating that N1 patients receiving 
abiraterone were less likely to recur compared with those getting 
ADT alone.  No difference in OS was noted at a median follow-up of 
3 years.

The use of radiation therapy on patients with N1 disease has been 
underutilized and understudied due to the association of nodal 
involvement with a systemic state rather than a local state. As a 
result, most data available in the added value of radiation therapy 
in N1 patients are in combination with hormonal therapy and 
remain primarily from retrospective single-center and multicenter 
retrospective trials. The best data in the use of adjuvant therapy 
for people with N1 disease come from a retrospective multicenter 
trial, which included 1,300 patients. This showed that individuals 
undergoing combination therapy with ADT had better OS compared 
with those in the ADT-only and placebo arms. Smaller single-center 
trials have echoed similar results, but selection bias remains a 
significant limitation traceable to the retrospective nature of this 
publication. Currently, there are no planned clinical trials on the 
matter, which is likely related to the overall feeling that such patients 

are likely to experience overtreatment. Unfortunately, those with 
nodal involvement were excluded from the prospective, randomized 
adjuvant trials versus the early salvage trials, limiting the conclusion 
gatherable from those trials.

In summary, a significant number (20%) of patients undergoing 
radical prostatectomy with lymph node dissection are noted to have 
nodal involvement. There is weak evidence on the added benefit of 
adjuvant radiation therapy in the setting of nodal disease, based 
on retrospective analyses. The data in favor of adjuvant systemic 
therapy are stronger, but more robust prediction markers are 
needed to better select patients who would benefit from the added 
treatment.
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The FALCON Trial: Impact of 
18F-fluciclovine PET/CT on Clinical 
Management Choices for Men with 
Biochemically Recurrent Prostate Cancer

Dr. Eugene Jueren Teoh

Dr. Eugene Jueren Teoh discussed how 
detecting the extent of local recurrence 
and metastases in the biochemical 
recurrence (BCR) of prostate cancer (PC) 
helps facilitate determining the 
appropriate treatment. The FALCON Trial 
assessed the impact of 18F-fluciclovine 
positron emission tomography (PET)/
computed tomography (CT) on the clinical 
management of men with PC BCR 
following initial radical therapy. 

METHODS

Men being considered for curative-intent salvage therapy 
following BCR were recruited at 6 different United Kingdom 
sites. Management plans were documented before and following 
18F-fluciclovine PET/CT imaging. Treatment changes made after 
the scans were stratified as either “major” (changes to treatment 
modality such as salvage radiotherapy [RT] to systemic therapy), 
or “other” (changes within a modality such as modified RT fields). A 
preplanned interim analysis of the first 85 patients was conducted; 
recruitment was to be stopped for efficacy if the number of 
treatment changes was greater than 45 (52.9%; 97.5% confidence 
interval: 40.3%-62.3%), or for futility if 8 or fewer (9.4%, 97.5% 
confidence interval: 3.6%-18.9%).

RESULTS

The 85 enrolled patients were with a mean 4.8-year postinitial 
diagnosis, a median age of 67 years, and a median prostate-specific 
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antigen of 0.63 ng/mL. Twelve (14.1%) had a Gleason scoreof 6 or 
under, 60 (70.6%) scored 7, and 13 (15.3%) at 8 or higher. A total 
of 56/85 (65.9%) had previously undergone radical prostatectomy, 
with 27 having received RT (± other therapy). The majority of those 
imaged (52; 61.2%) had a postscan change in management, as seen 
in Figure 1. As a result, recruitment was stopped as the prespecified 
condition defining overwhelming efficacy was met.

CONCLUSIONS

This prospective trial demonstrated that 18F-fluciclovine PET/
CT had a substantial impact on clinical decisions for men with PC 
BCR after curative-intent primary therapy. Clinical trial information: 
NCT02578940
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SPARTAN: A Study of Apalutamide 
(ARN-509) in Men with Nonmetastatic 
Castration-Resistant Prostate Cancer

Dr. Eric J. Small

Dr. Eric Small provided the first 
presentation of the SPARTAN study 
results, based on a phase III, randomized, 
double-blind, controlled trial. 

In this trial, the following men were eligible 
for inclusion:

• cM0 castration-resistant prostate cancer 
(CRPC);
• Pelvic nodes of less than 2 cm below the 
iliac bifurcation (N1) were allowed;

• Rising prostate-specific antigen (PSA) despite castration-
resistant testosterone (testosterone  of 50 ng/dL or less);

• PSA doubling time (PSADT) of 10 months or less.
Patients were stratified by the following:

1. PSADT: PSADT of less than 6 months as well as 6 to 10 
months;

2. Use of bone-targeted agents at baseline: Yes versus No;
3. Nodal disease: N0 or N1.

Precisely 1,207 patients were recruited across all the institutions. 
Men were randomized in a 2:1 fashion to either apalutamide 240 mg 
daily + androgen deprivation therapy (ADT) or placebo + ADT.  
An important difference between the SPARTAN study design and 
that of PROSPER is that once patients developed metastases, they 
were offered secondary treatment (at the discretion of their treating 
physician or offered abiraterone + prednisone by study coordinators) 
and followed up. The time from their first developing metastases 

(hence becoming metastatic CRPC or mCRPC) to the time they 
progressed on secondary therapy was defined as progression-free 
survival (PFS)-2, essentially a measure of time to progression as 
mCRPC.  
 
Their endpoints were as follows:

• Primary endpoint: metastasis-free survival (MFS).
Secondary endpoints (assessed in a hierarchical manner. Hence, each 
was only assessed if the prior endpoint demonstrated significant 
results!)

• Time to metastases;
• PFS;
• Time to symptomatic progression;
• Overall survival (OS);
• Time to cytotoxic chemotherapy.

They were also assessed, purely in an exploratory manner (not 
powered to evaluate these):

• PFS-2 (defined in study design);
• Time to PSA progression;
• Patient-reported outcomes using Functional Assessment of 

Cancer Therapy-Prostate or FACT-P and EQ-5D-3L 
Demographics of the patient populations—both groups were evenly 
balanced. Some key points, as highlighted by Dr. Small, were:

• Median age for the group was 74 years;
• Median PSADT was 4.4 and 4.5—well below the cutoff of 10!; 
• In fact, 71% of both groups fell in the PSADT of less than 6 

months’ stratification;
• Approximately 16% to 17% of the groups were cN1;
• Median duration of therapy was 18.4 months (enzalutamide) 

versus 11.1 months (placebo).
Dr. Small jumped directly to the primary outcome of MFS. 

Focusing on that primary endpoint, the Kaplan-Meier curve split 
very early, and there was a 72% risk reduction in MFS that favored 
apalutamide. The median MFS was 40.5 months versus 16.2 months 
(placebo), hazard ratio (HR) 0.28, P < .0001. The benefit was seen in 
all subgroup analyses, except for that of African-American men (HR 
0.65, confidence interval 0.23-1.72). 

Similar findings were identified for all secondary endpoints. Again, 
this was a hierarchical analysis. Times to metastases and PFS were 
both significant (details below). OS, as mentioned above, was an 
interim analysis. They had reached 24% of their target events, but 
there was already early evidence of benefit. The apalutamide-arm 
median OS had not yet been reached, but median OS for placebo was 
39.0 months (HR 0.70, P = .07). The curves do begin to split on the 
Kaplan-Meier survival analysis.

As mentioned above, the PFS-2 analysis was unique to the 
SPARTAN Trial. Precisely 165 men in the apalutamide arm (53% of 
the 314 men who discontinued apalutamide) and 217 men in the 
placebo arm (78% of the 279 who had discontinued placebo) received 
subsequent therapy for mCRPC (primarily abiraterone through the 

VOLUME 3, ISSUE 1 37



trial). About 68% of the placebo-arm patients and 48% of those in 
the apalutamide arm ended up receiving either enzalutamide or 
abiraterone for mCRPC. 

Interestingly, men who had been treated with apalutamide had a 
51% risk reduction in PFS-2 compared with individuals treated with 
placebo (HR 0.49, P < .0001). While not powered for this analysis, 
this result highlights the fact that perhaps early treatment of cM0 
CRPC may help improve its subsequent management and delay 
therapy failure. 

Lastly, Dr. Small briefly reviewed patient-reported outcomes. As 
can be expected in a nonmetastatic population, baseline scores 
were FACT-P, and EQ-5D-3L were within the normal range. Adding 
apalutamide to ADT did not significantly change either patient-
reported outcome during the study’s course. 

In terms of adverse events (AEs), apalutamide was well-tolerated. 
Grade 3-4 AEs were slightly higher in the apalutamide arm (45% 
versus 34%), as were serious negative side effects (25% versus 23%). 
Treatment discontinuation traceable to AEs (11% versus 7%) was also 
slightly higher in the apalutamide arm. Importantly, seizures were 
rare and never at Grade 3 or 4. 
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Case-Based Debate: Magnetic Resonance 
and Magnetic Resonance-Directed Biopsy: 
Where Is the Field Moving?

Dr. Mark Emberton

Drs. Mark Emberton and Ivan Pedrosa 
shared their data and experiences with 
magnetic resonance (MR)and MR-directed 
biopsy in the evaluation of prostate 
cancers. Three patient scenarios were 
then discussed with the panel. The current 
American Urologic Association and Society 
of Advanced Radiology standard strongly 
considers magnetic resonance imaging 
(MRI) for a patient with continuing concern 
for prostate cancer and a previous 

negative biopsy. However, the method of MR-directed biopsy is 
under debate. Cognitive fusion, MRI gantry “in line,” and MRI fusion 

biopsies are all accepted evaluation methods, with the value of 
additional systemic biopsies not being clear at this time. While this 
situation adds sensitivity, it may lead to more insignificant prostate 
cancers (overdetection). The National Comprehensive Cancer 
Network 2017 guidelines recommended that physicians consider 
multiparametric MRI in patients with elevated prostate-specific 
antigen (PSA) who have not had a prior transrectal ultrasound-
guided biopsy.

The first patient scenario was a 50-year-old white man with an 
initial PSA of 3.0 ng/mL (repeat 3.1 ng/mL) and a normal digital 
rectal examination, but still had a positive family history. The initial 
question was how the audience (and panel) would evaluate this 
person. Most of the audience preferred to proceed with an MRI, 
with a large percentage also wanting a free and total PSA. Seven 
published, randomized trials have compared MRI with the current 
standard of care. Three of these trials have positive results, two 
of which had a primary outcome of clinically significant cancer (as 
opposed to any cancer). Data from the PROMIS Trial, published in 
The Lancet in 2017, demonstrated a 48% sensitivity of transrectal 
ultrasound biopsy for detecting clinically significant cancer as 
opposed to 93% sensitivity for MRI.

In addition, there is a controversy regarding the necessity of repeat 
systematic prostate biopsy for active surveillance patients in the face 
of a normal MRI. Given that the false negativity rates are extremely 
low, this procedure may be unnecessary.

The next portion of the debate was to focus on the optimal type of 
MRI performed. Here, Dr. Pedrosa demonstrated that there is no 
difference in diagnostic accuracy for index lesions for 3T MRI with a 
surface coil alone versus a surface coil and an endorectal coil. Clearly, 
patients opt for an MRI without an endorectal coil, if possible. The 
performance of 1.5T MRI without an endorectal coil is still extremely 
good with a sensitivity of 88%, a specificity of 43%, a positive 
predictive value of 65%, and a negative predictive value of 76% for 
clinically significant cancers. These data should be used for future 
comparisons, it was indicated. The Prostate Imaging Reporting 
and Data System version 2 panel has stated that both 1.5T and 
3.0T can provide adequate and reliable diagnostic examinations 
when acquisition parameters are optimized and appropriate and 
contemporary technology is employed. Most members of the 
Prostate Imaging Reporting and Data System steering committee 
prefer 3T for prostate MRI, if possible. An endorectal coil is valuable 
for high special resolution imaging (staging) and lower signal-
to-noise ratio sequences (diffusion-weighted imaging, dynamic 
contrast-enhanced imaging) and larger patients. Increasing the cost 
and the time of MRI deforms the gland and introduces artifacts, 
which may be uncomfortable for many individuals and increase their 
reluctance to undergo MRI.

Dr. Pedrosa concluded that there is no standardization for image and 
examination quality, which often varies across treatment centers. 
There is also reportedly no formal mechanism for radiologists 
to become certified in prostate MRI. Drs. Emberton and Pedrosa 
teamed to stress the urgency for interpreting radiologists to 
participate in ongoing case reviews in the future and that systems-
based improvements must be developed.
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Newly Diagnosed High-Risk Disease 
Treatment: Summarizing Neoadjuvant 
Trials

Dr. Mary-Ellen Taplin

There are approximately 60,000 cases of 
clinically localized, high-risk prostate 
cancer (PC) in the United States annually. 
This number may increase in the future as 
PC screening has declined in recent years. 
Men with high-risk disease have a Gleason 
score of 8 to 10, a prostate-specific 
antigen of less than 20, or pT3 disease. 
Despite treatment, individuals with 
high-risk disease have a significant threat 

of dying of PC, with 1 study showing a rate of 31% at 15 to 20 years. 

Historically, neoadjuvant androgen deprivation therapy (ADT) prior to 
prostatectomy had not shown a benefit in the treatment of men with 
high-risk disease. The studies that led to this conclusion, however, 
had several limitations, including small sample sizes, heterogeneous 
eligibility criteria, short durations of therapy, and incomplete 
androgen pathway suppression. 

Dr. Mary-Ellen Taplin reviewed the historic data regarding 
neoadjuvant ADT and stressed the urgency for more effective 
treatment options in patients with high-risk disease. This medical 
oncologist’s research interest is in evaluating the impact of intense 
androgen-receptor pathway blockade in men at elevated risk. 
She reviewed her institution’s specifics on combination ADT with 
a  luteinizing hormone-releasing hormone agonist (leuprolide) and 
abiraterone and then studied the effects these medications had on 
dihydrotestosterone and dehydroepiandrosterone. Men who were 
given combination therapy had a statistically significant decrease in 
both hormones as compared with those who were given leuprolide 
alone. 

Dr. Taplin next discussed ongoing trials evaluating the role of 
neoadjuvant ADT in men with high-risk PC. In a trial that continues 
to accrue patients, unpublished data suggest that a neoadjuvant 
combination of abiraterone, enzalutamide, and leuprolide leads to an 
increased likelihood of a patient having no evidence of disease at the 
time of radical prostatectomy as compared with individuals receiving 
enzalutamide and leuprolide. She also showed data suggesting that 
a good pathologic response may be a surrogate marker of a good 
clinical response after treatment. Those in the trial who underwent 
combination neoadjuvant ADT had a 3-year biochemical recurrence 
rate of 30%, which is less than what would be predicted by the 
Memorial Sloan Kettering Cancer Center nomogram. 

This researcher subsequently highlighted the Preoperative 
Use of Neoadjuvant ChemoHormonal Therapy or PUNCH Trial, 
which is scheduled to conclude later this year. This will be the 
only phase-III clinical trial in the current era that will indicate 
the outcomes of neoadjuvant treatment prior to prostatectomy. 
Patients are randomized to either up-front prostatectomy or 
to neoadjuvant docetaxel and luteinizing hormone-releasing 
hormone agonists before prostatectomy.  The primary endpoint is 
a 3-year, biochemical-free recurrence. There is another phase-III 
trial in development that will compare neoadjuvant abiraterone, 
apalutamide, and leuprolide prior to prostatectomy versus 
prostatectomy alone.

Dr. Taplin concluded that based on the current data, there is a 
subset of men who will achieve an outstanding pathologic response 
after neoadjuvant ADT. However, she urged that better biomarkers 
are required to determine which men will have a good response. 
Dr. Taplin believes that there is an emerging role for the use of 
combination ADT for those with clinically localized high-risk PC and 
noted that with the upcoming trials, we should soon have far more 
information to determine the efficacy and outcomes of neoadjuvant 
ADT.
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Ten-Year Final Results of the TROG 03.04 
(RADAR) Randomized Phase-III Trial

Dr. David J. Joseph

Historic data from Radiation Therapy 
Oncology Group 92.02 and European 
Organisation for Research and Treatment 
of Cancer 22961 have shown that 
long-term androgen deprivation therapy 
(ADT) is more effective than short-term 
ADT in men undergoing radiotherapy for 
clinically localized intermediate-risk or 
high-risk prostate cancer (PC). However, 
long-term ADT carries with it a range of 
adverse events that include sexual 

dysfunction, weight gain, bone density loss, cognitive dysfunction, 
and sarcopenia, to name a few..

Dr. David J. Joseph, a radiation oncologist from West Australia, 
presented data from the Trans-Tasman Radiation Oncology Group 
03.04 (RADAR) Trial, which evaluated the effects of intermediate-
duration (18 months) adjuvant ADT plus zoledronic acid in men 
undergoing radiotherapy for clinically localized, intermediate-risk or 
high-risk PC.

In this phase-III, controlled trial, men were randomized to either 6 
months of ADT plus radiotherapy versus 18 months of ADT plus 
radiotherapy, with or without the addition of zoledronic acid. This 
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agent is a bisphosphonate that improves bone density and may also 
have antitumor activity in bone, and inclusional criteria encompassed 
clinical T2-T4 N0M0 disease. Precisely 1,071 men were enrolled 
from 2003 to 2007, and the median follow-up was 10.4 years. The 
study’s primary endpoint was PC-specific mortality, with secondary 
endpoints including prostate-specific antigen progression, time to 
castration-resistance, secondary therapeutic interventions, all-cause 
mortality, quality of life, and adverse treatment effects.

At 10 years of follow-up, Dr. Joseph and his colleagues found that 
18 months of ADT conferred a 30% reduction in PC-specific mortality 
as compared with 6 months of ADT. There was a 29% decrease in 
distant progression of disease in the 18-month group as well as a 
35% decrease in prostate-specific antigen progression. The need 
for secondary therapeutic intervention was decreased by 34% in the 
18-month group. In addition, these researchers discovered that the 
time to development of castration-resistant disease was lessened in 
the 18-month ADT group (hazard ratio 0.63, P = .004). They found no 
change in soft-tissue progression or all-cause mortality between the 
2 groups and quality of life was similar in both. Finally, Dr. Joseph and 
his co-workers did not find any clinically significant improvements in 
the studied outcomes when zoledronic acid was added to ADT.

The study reached the conclusions that 18 months of ADT is more 
effective than 6 months of ADT in men undergoing radiotherapy for 
clinically localized PC and that adding zoledronic acid to ADT provided 
no significant clinical benefit. More information will come to the 
surface with future data from the RADAR Trial, including optimal 
radiation dosing and the cost-effectiveness of 18 months of ADT.
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Radiotherapy after Prostatectomy: 
Adjuvant versus Early Salvage

Dr. Christopher L. Amling

Drs. Christopher L. Amling and William 
Shipley debated adjuvant and early 
salvage radiotherapy (RT) following 
prostatectomy. As opposed to traditional 
debates where the urologist argued for 
salvage therapy and the radiation 
oncologist for adjuvant, they actually 
switched roles! 

Increasing use of radical prostatectomy 
(RP) for locally advanced disease has 
made biochemical recurrence and 

identification of high-risk pathologic features (pT3, positive margins, 
seminal vesicle invasion, or lymph node+) more common. This may 
also be attributed to changes in prostate-specific-antigen (PSA) 
screening or increasing use of active surveillance.  Adjuvant external-
beam radiation therapy (XRT) has a theorized rationale to enhance 

local persistence of disease (local control) to prevent metastatic 
spread. The mitotic death model has demonstrated improved 
biologic effectiveness with lower microscopic disease burden. 

RT outcomes in pre-salvage studies are better with lower PSA levels. 
Two randomized trials (European Organisation for Research and 
Treatment of Cancer 22911 and German Cancer Society 96-02) have 
demonstrated a statistically significant improvement in biochemical 
recurrence in patients treated with adjuvant XRT with approximately 
10 years of median follow-up. Southwest Oncology Group 8794 
demonstrated an upgrade in metastasis-free and overall survival as 
well. Modern RT techniques have improved toxicity, with publications 
displaying patient-reported gastrointestinal/genitourinary quality-
of-life outcomes unchanged in 2 to 4 years after postoperative 
XRT. Risk-adapted models (for example, Stevenson or CAPRA-S 
nomograms) should be used to predict the probability of recurrence 
after RP. Similarly, genomic classifiers such as the Decipher score 
can be used to risk-stratify those who would benefit with adjuvant 
versus salvage therapy. Three clinical trials comparing adjuvant to 
salvage RT have either closed or are actively recruiting patients 
and include RADICALS, RAVES, and GETUG. The primary outcomes 
encompass disease-specific survival (RADICALS, GETUG) or 
biochemical recurrence (RAVES). In summary, adjuvant RT improves 
local control, decreases risk of metastasis, and works best when the 
PSA (marker for disease burden) is lowest. Three randomized trials, 
each one providing level 1 evidence, support the use of adjuvant RT 
with minimal toxicity for modern techniques. A risk-adapted model 
has been utilized to select patients who are most likely to benefit. 

Furthermore, Dr. Shipley argued in favor of early salvage RT, which 
by definition has a postprostatectomy PSA of between 0.1 and 0.5 
ng/mL. Completed randomized, controlled trials are only available for 
adjuvant RT versus observation and all of them, as mentioned above, 
showed a benefit from adjuvant therapy. In every one of these trials, 
however, there was no PSA progression in 30% to 40% of individuals 
followed for 10+ years after RP without any further treatment, 
despite adverse pathologic features. The Memorial Sloan Kettering 
Cancer Center has developed a multi-institutional nomogram for 
salvage RT after prostatectomy. A proportion of patients free from 
progression has been correlated to the value of their postoperative 
PSA level before salvage RT. 

Current American Society for Radiation Oncology/American 
Urological Association guidelines state that patients who are 
considering RP should be informed of the potential for adverse 
pathologic findings that may lead to recommendations for 
subsequent RT. PSA should be monitored after RP to trigger early 
salvage RT, if indicated. In the United Kingdom, the Radiotherapy and 
Androgen Deprivation in Combination after Local Surgery-Hormone 
Duration or RADICALS-HD Trial is looking to compare early salvage 
RT with adjuvant RT in the intermediate-risk cohort following RP. 
In conclusion, retrospective reports with a decade-long follow-up 
comparing adjuvant and early salvage RT show an improvement 
with the adjuvant therapy for biochemical disease-free survival, but 
little difference in overall survival.  National practice patterns suggest 
adjuvant therapy is not widely used, and early salvage RT is better 
accepted by both clinicians and patients. 
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ARASENS: A Phase III Trial of Darolutamide 
in Combination with Docetaxel for Men 
with Metastatic Hormone-Sensitive 
Prostate Cancer

Dr. Matthew Raymond Smith

The addition of either docetaxel or 
abiraterone acetate plus prednisone to 
androgen deprivation therapy (ADT) has 
been shown to improve overall survival 
(OS) compared with ADT alone in men with 
metastatic hormone-sensitive prostate 
cancer (mHSPC). It has been hypothesized 
that other androgen receptor (AR)-
targeted therapies could be combined with 
docetaxel for mHSPC. Darolutamide 
(ODM-201) is an investigational oral AR 

antagonist with a unique chemical structure exhibiting negligible 
blood-brain barrier penetration properties that inhibit tumor growth 
by binding to AR and AR mutants (for example, W742L and F877L), 
with high affinity and specificity. In the phase I/II ARADES and 
phase-I ARAFOR trials, darolutamide demonstrated antitumor 
activity and was well-tolerated in men with metastatic castration-
resistant prostate cancer (mCRPC). The ARASENS Trial will take the 
next step and evaluate the addition of darolutamide to standard ADT 
and docetaxel in those with mHSPC.

METHODS

Dr. Matthew Raymond Smith discussed this international, 
randomized, double-blind, placebo-controlled, phase-III trial 
(NCT02799602) that is being conducted at over 300 sites in 
23 countries. Approximately 1,300 men with newly diagnosed 
mHSPC will be randomized 1:1 to darolutamide (600 mg orally 
twice daily) or matching placebo. All patients will receive standard 
ADT + docetaxel (6 cycles) and be stratified by disease extent and 
alkaline phosphatase level. (The trial design is shown in Figure 1.) 
Key inclusional criteria encompass: histologically or cytologically 
confirmed prostate cancer patients with documented metastases 
who started ADT ± first-generation antiandrogen therapy 12 weeks 
or less before randomization and with an Eastern Cooperative 
Oncology Group Performance Status  of 0 to 1. The primary endpoint 
is OS, with secondary endpoints that include time to mCRPC, 
initiation of subsequent anticancer therapy, symptomatic skeletal 
event-free survival, time to first symptomatic skeletal event, first 
opioid use, pain progression, and worsening of physical symptoms. 
The study will assess safety as well. The ARASENS Trial is currently 
actively enrolling at over 280 sites across 23 countries. 
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Genomic and Phenotypic Evidence 
for Prostate Cancer Osteomimicry in 
Circulating Tumor Cells from Men with 
Metastatic Castration-Resistant Prostate 
Cancer Treated with Radium-223

Dr. Andrew Armstrong

Radium-223 is a commonly used 
treatment in men with metastatic prostate 
cancer (PC) who have bone lesions. It is a 
calcium-mimetic that is taken up by bone 
and emits alpha particles to target cancer 
cells. Data have shown that radium-223 
confers a survival benefit over supportive 
care in those with symptomatic bone 
lesions. Men with an elevated serum 
alkaline phosphatase often receive a 
greater benefit from this treatment when 

compared with individuals exhibiting a normal serum alkaline 
phosphatase.  

Dr. Andrew Armstrong presented translational data from his 
work on the role of PC osteomimicry and how it relates to clinical 
outcomes in men treated with radium-223 for metastatic PC.  His 
group has demonstrated that people with metastatic castration-
resistant PC have circulating tumor cells that commonly express 
bone alkaline phosphatase and exhibit phenotypic plasticity, and 
they hypothesized that PC osteomimicry may contribute to the 
intralesional deposition of radium-223 and irradiation of the tumor 
microenvironment. 

Dr. Armstrong and his colleagues conducted a study in which 20 men 
with metastatic castration-resistant PC with multifocal symptomatic 
bone lesions underwent monthly radium-223 dosing. Patients had 
a bone biopsy as well as a “liquid biopsy” to evaluate circulating 
tumor cells (CTCs) and circulating tumor DNA. The study’s primary 
endpoint was to gauge the changes in CTC alkaline phosphatase 
as the patients received radium-223 therapy. Secondary endpoints 
were to evaluate radium-223 decay and biodistribution, CTC genomic 
changes over time, progression-free survival, overall survival, bone 
alkaline phosphatase, and prostate-specific antigen changes over 
time. More than one-half of the men enrolled in the trial had been 
previously exposed to docetaxel, enzalutamide, or abiraterone. The 
median progression-free survival for this cohort was 5.5 months, 
with a 13.3-month median overall survival. Approximately 90% 
of those enrolled in the study had a decline in total bone-specific 
alkaline phosphatase (BAP) while undergoing radium-223 treatment, 
and BAP declined more prominently than total alkaline phosphatase. 
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About 56% of the patients enrolled in the trial had CTC expression of 
BAP prior to undergoing treatment, which decreased to 43% after 
6 months of therapy. The group believed that this may indicate the 
decline in serum BAP is bone-derived while tumor CTC persists over 
time. The researchers found that there are several copy-number 
alterations in key osteomimicry genes in CTCs that could potentially 
become targets for the development of future therapies. 

Based on his group’s data, Dr. Armstrong concluded that 
osteomimicry may contribute to enhanced radium-223 uptake 
in osteoblastic bone metastases. Future areas of inquiry include 
functional studies of osteomimicry genetic alterations to develop 
therapeutic strategies that target the altered pathways, with the 
end-result of improving response to treatment.
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Enzalutamide Versus a Combination 
of Ra-223 and Enzalutamide in 
Asymptomatic or Mildly Symptomatic 
CRPC Patients Metastatic to Bone (PEACE III)

Dr. Bertrand Tombal

Dr. Bertrand Tombal and his colleagues 
elaborated on the trial design for PEACE III, 
which involves enzalutamide versus a 
combination of radium-223 (Ra-223) and 
enzalutamide in asymptomatic or mildly 
symptomatic castration-resistant prostate 
cancer (CRPC) patients metastatic to bone. 
The alpha-emitting radiopharmaceutical 
Ra-223 reduced the risk of death by 30% 
over placebo in the phase III ALSYMPCA 
(Alpharadin in Symptomatic Prostate 

Cancer) Trial.1

Certainly, Ra-223’s favorable safety profile and lack of significant 
toxicity allow for combining it with other agents in the CRPC disease 
space. The ALSYMPCA Trial was designed to add Ra-223 to standard 
of care.  This did not include the newer generation androgen-
receptor pathway inhibitor enzalutamide, however, which is one of 
the modern reference treatments for asymptomatic or moderately 
symptomatic metastatic CRPC.2 Given this evidence, there is a 
rationale for combining Ra-223 to modern androgen-receptor 
pathway inhibitors (for example, enzalutamide) and to include 
treatment in asymptomatic or moderately symptomatic patients.

Trial Design: The European Organisation for Research and Treatment 
of Cancer 1333-Genito-Urinary Cancers Group Study will run in 
51 sites (21 are currently active) across 7 European countries, 4 
sites in the United States, and 12 sites in Canada. The study is an 
intergroup initiative between European Organisation for Research 
and Treatment of Cancer (Coordinating Group), UNICANCER, Cancer 

Trials Ireland, the Atlantic Clinical Cancer Research Unit (United 
States), and the Canadian Urologic Oncology Group (Canada). The 
main inclusional criteria are: 1) asymptomatic or mildly symptomatic 
(defined as no opioids and the Brief Pain Inventory—Short Form 
or BPI-SF question 3: < 4), and 2) metastases to the bone with 2 
or more bone metastases with or without additional lymph node 
metastases. The main exclusional criteria are visceral metastases. 
The study will be powered to test for an increase of 8 months in 
median radiographic progression-free survival-1 for the combination 
arm compared with the enzalutamide-alone arm (for example, an 
increase from 17 months based on PREVAIL3 to 25 months, hazard 
ratio=0.68) with a 1-sided 0.025 significance level of 90% power, 
resulting in 560 patients targeted for recruitment. These individuals 
will be randomized in a 1:1 ratio to receive enzalutamide 160 mg 
daily or enzalutamide at the same dose and Ra-223 at 55 kBq/
kg intravenously on a monthly basis for 6 months. Patients will be 
stratified by country, pain (BPI 0-1 versus BPI 2-3), prior docetaxel 
use (no versus yes), and use of bone-targeting agents (no versus 
yes). The primary endpoint is radiographic progression-free survival, 
according to Prostate Cancer Working Group 3 criteria. Secondary 
endpoints include prostate cancer-specific survival, overall survival, 
first symptomatic skeletal event, time to initiation of next systemic 
antineoplastic therapy, time to pain progression, and health-related 
quality of life (EQ-5D-5L and BPI). 

Clinical trial information: NCT02194842
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Philip W. Kantoff Review of First 
Presentation: SPARTAN and PROSPER

Dr. Philip W. Kantoff

The management of metastatic prostate 
cancer (PCa) continues to change in rapid 
succession. While we were once reliant on 
androgen deprivation therapy (ADT) for 
hormone-sensitive prostate cancer 
(hsPCa) and docetaxel alone for the 
treatment of metastatic castration-
resistant PCa (mCRPC), the landscape of 
PCa treatment has drastically changed. 
The introduction of androgen axis 
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targeting agents, specifically enzalutamide (ENZA) and abiraterone 
(ABI), have revolutionized the field.  

Since their initial introduction as alternatives to docetaxel for mCRPC 
based on AFFIRM1/PREVAIL2 and COU-AA-3013 and 3024, docetaxel 
itself was promoted to first-line therapy for metastatic hsPCa, 
particularly in the setting of high-volume disease.5 Androgen axis 
inhibitors followed suit more recently, with the highly publicized 
results of LATITUDE6 and STAMPEDE7, which demonstrated 
significant survival benefit with the use of abiraterone in conjunction 
with ADT for metastatic hsPCa.

However, in all this development, an important disease state was 
effectively ignored. Patients with cM0 (no radiographic evidence 
of metastatic disease) castration-resistant prostate cancer (CRPC) 
had no approved therapies! As all the above studies had focused 
on safety and efficacy of androgen-axis inhibitors in the setting of 
metastatic disease, it was unclear if there was any survival benefit to 
initiating these medications prior to the development of radiographic 
or clinically evident metastases. 

There is good clinical data by Smith et al.7 that correlates higher 
baseline PSA and PSA doubling time (PSADT) in men with cM0 CRPC 
with development of metastatic disease. Hence, progression to 
metastatic disease is predictable. Unfortunately, metastatic CRPC is 
a uniformly fatal disease, and median survival is approximately 2.5 
years from the time of metastases development.

As such, at this time, patients with cM0 CRPC are often managed 
expectantly. Most men eventually progress to metastatic disease, 
though at varying rates. A recent retrospective series identified that 
among nonmetastatic CRPC men, nearly 60% developed metastatic 
disease during the first 5 years, with most of the metastasis 
occurring within the first 3 years.9 Smith et al. also demonstrated 
that median bone-metastases free survival is 25-30 months in this 
patient population.7

At this year’s GU ASCO 2018 conference, two large prospective 
clinical trials are reporting specifically on nmCRPC disease state. The 
results have been eagerly awaited. The two studies are PROSPER 
and SPARTAN. PROSPER specifically assesses ENZA in the cM0 
CRPC setting, while SPARTAN focused on apalutamide-ARN-509 
(APA).  Apalutamide is a next-generation competitive inhibitor of the 
androgen receptor under development for the treatment of patients 
with prostate cancer but perhaps with greater potency and reduced 
CNS effects. While the phase II results of APA in this setting were 
promising, demonstrating ≥50% PSA decline at 12 weeks in 89% of 
patients, median (time to PSA progression) TTPP of 24.0 mo (95% 
confidence interval [CI], 16.3 mo-not reached [NR]) and median MFS 
was NR (95% CI, 33.4 mo-NR). 

The safety profile is acceptable.10 

Dr. Kantoff’s discussion: He provided a summary of the two studies 
and raised some important questions. 

While these two studies are strongly positive, he highlights the fact 
that these are asymptomatic non-metastatic patients, and therefore 
the burden of treatment may be higher than in mCRPC patients. The 
burden of proof must therefore be much higher. 

First, he correctly addresses the utility of MFS as an adequate 
surrogate for overall survival (OS). While it has been established 
an accurate surrogate in localized disease,11 this is still not evident 
in advanced disease. Recent studies have started to hint at this 
association,12 but further research is needed to establish this 
surrogacy. 

He also notes that SPARTAN and PROSPER provide the first long-
term data on overall survival in the cM0 CRPC space. Looking at 
the OS curves from both studies, men treated in the placebo arms 
had anticipated median OS in excess of 5 years. Hence, untreated 
patients may survive 5 years. Thus, even high-risk cM0 CRPC 
patients live about 2 years longer than mCRPC patients. Treatment 
in this stage would mean an additional 2 years of treatment, with its 
associated exposures and adverse events. This should be considered 
before initiating treatment in all patients. 

However, both studies have demonstrated delay of symptomatic 
progression. SPARTAN specifically demonstrated a 55% risk 
reduction of skeletal related events, pain progression/worsening 
symptoms, and clinically significant symptoms. This would ideally 
carry clinical implications as prior studies have established that 
skeletal related events in advanced prostate cancer are associated 
with worse overall survival outcomes. 

Lastly, he points out, as noted above, there was a 15% mortality 
rate (death without documented progression) in the enzalutamide 
arm, compared to only 2% in the placebo arm, which they could not 
adequately explain. In contrast, in the SPARTAN trial, there was 
a slightly higher absolute rate of grade 3-4 falls and fractures in 
the apalutamide arm than in the placebo arm (4.4% vs. 1.6% in the 
placebo arm). 

Ultimately, he concludes by stating that the data, especially related 
to toxicity, needs to be scrutinized further, and it needs to be 
addressed in the setting of actual practice. However, the results are 
promising. 
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PROSPER: Safety and Efficacy Study 
of Enzalutamide in Patients with 
Nonmetastatic Castration-Resistant 
Prostate Cancer (nmCRPC)

Dr. Maha Hussain

Dr. Maha Hussain provided the first 
presentation of the phase III randomized 
double-blind controlled trial, the following 
men were eligible for inclusion: 

• cM0 CRPC (central review)
• Rising PSA despite castration-resistant 
testosterone (testosterone <= 50 ng/dL)
• Baseline PSA >= 2 ng/mL
• PSADT <= 10 months
Patients were stratified by the following:

1) PSADT: PSADT <6 months and 6-10 months)

2) Use of bone-targeted agents at baseline: Yes vs. No

Their endpoints were as follows:

Primary endpoint: Metastasis-free survival (defined as time from 
randomization to radiographic progression or death within 112 days 
of treatment discontinuation)

Secondary endpoints:

• Safety
• Time to PSA Progression
• Time to use of new antineoplastic therapy
• Overall survival
• PSA response
• Quality of Life

They were able to recruit 1401 total patients across all the 
institutions. Men were randomized in a 2:1 fashion to either 
enzalutamide (ENZA) 160 mg daily + ADT or placebo + ADT. 

Demographics of the patient populations – both groups were evenly 
balanced. Some key points, as highlighted by Dr. Hussain:

• Median age for the group was 73 and 74 (but patients as old as 
90+ were included)

• Median serum PSA was 11
• Median PSADT was actually 3.6 & 3.8 – well below the cutoff of 

10! 
• In fact, 75% of both groups fell in the PSADT < 6 months 

stratification
• Median duration of therapy was 18.4 months enzalutamide vs. 

11.1 months (placebo)
First, she focused on the adverse event profiles. Serious Grade 3+ 
adverse events were higher in the ENZA group (31% vs. 23%), and 
the most common ones were hypertension, fatigue and hematuria. 
Patients on enzalutamide discontinued treatment due to adverse 
events as a slightly higher rate (9% vs. 6%) and had a slightly higher 
mortality rate (3% vs. 1%). 

Looking at clinical outcomes, she first addressed progression. 
Progression in the ENZA arm was 50% that of the placebo arm – 219 
events in 933 patients (23%) vs. 228 events in 468 patients (49%). 
However, she also pointed out briefly that there was a 15% mortality 
rate (death without documented progression) in the ENZA arm, 
compared to 2% in the placebo arm.  The 15% specifically refers to 
patients on the enzalutamide arm who progressed in the metastasis 
free survival (MFS) analysis population, due to death, rather than 
radiographic progression.  There were 219 progression events 
in the enzalutamide + ADT arm, 187 (85%) of which were due to 
radiographic progression and 32 (15%) due to death during treatment 
or up to 112 days after treatment discontinuation.

Focusing on the primary endpoint, MFS – the Kaplan-Meier curve 
split very early, and there was a 71% risk reduction in MFS favoring 
enzalutamide. Median MFS was 36.6 months vs. 14.7 months 
(placebo), HR 0.29, p<0.0001. The benefit was seen in all subgroup 
analyses. 

Similar findings were identified for all secondary endpoints, including 
time to PSA progression and time to first use of new antineoplastic 
agent (Table 1). Overall survival, as mentioned above, was an interim 
analysis – median follow-up was 22 months for each arm. While 
there was a 20% risk reduction in OS, the p-value was 0.1519 – 
trending towards significant, but not yet significant. The curves do 
begin to split on the Kaplan-Meier survival analysis. 
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UROTHELIAL CARCINOMA: KEYNOTE LECTURE

Immune Checkpoint Inhibitors:  
Which One and Why?

Dr. Thomas Powles

Dr. Thomas Powles provided the first of 2 
keynote lectures on urothelial carcinoma 
(UC). As the landscape in advanced bladder 
cancer has been rapidly changing since the 
introduction of immune checkpoint 
inhibitors (ICIs), he provided an up-to-the-
minute overview of ICIs in UC as well as his 
thoughts on which one to use. 

There are currently 5 ICIs approved for UC, 
and Dr. Powles used the accompanying 
graphic to demonstrate their targets and 

the clinical studies leading to their approval. He also  noted that the 
phase III trials involving pembrolizumab and atezolizumab had been 
completed. 

Dr. Powles made an interesting point upfront, indicating that while 
everyone tries very hard to find differences between these agents, in 
reality they are likely looking so deeply into the data that they may be 
finding statistical differences where none truly exist. He commented 
that in platinum-refractory advanced/metastatic UC, when 95% 
confidence intervals are taken into account, all the agents had a 
relatively similar objective response rate of 15% to 25%. Ultimately, all 
we can tell is that these drugs all appear to work and with a relatively 
similar objective response rate (ORR). And more importantly, the 
response rate of chemotherapy in platinum-refractory UC is lower at 
10% to 15%. 

He reviewed the 2 phase III trials for pembrolizumab (Keynote-045) 
and atezolizumab (IMvigor 211), highlighting the primary endpoints 
and outcomes. Dr. Powles observed, as many others have, that the 
atezolizumab study was negative for its primary outcome. That 
was reportedly because it linked such an outcome to programmed 
death-ligand-1 (PD-L1) positivity (based on phases I/II results), but 
this doomed the phase III study to failure, even though there was 
evidence that it proved equally effective in the absence of PD-L1 
staining.

In the setting of platinum-refractory metastatic UC, the main take-
home points are:

• All 5 agents likely have similar activity and should be considered 
first-line therapy;

• Pembrolizumab is the only study using phase III data; and
• The PD-L1 biomarker has no role.

In the setting of platinum-naïve metastatic or advanced UC, the bar 
is set much higher. Why? That’s because first-line chemotherapy has 
better success in this setting, with  response rates that fall between 
40% and 60%. However, chemotherapy has been  useful in cisplatin-
ineligible patients; as Dr. Thomas Powles indicated, carboplatin is not 
considered equivalent to cisplatin. Atezolizumab (IMvigor 210) and 
pembrolizumab (Keynote-052) have both demonstrated success in 

this disease space. However, after reviewing the primary outcomes, 
Dr. Powles again indicated that slight differences in the study 
population led to slight differences in outcomes.  Therefore, it is hard 
to choose one agent over the other. 

In this setting, the main take-home point is:

Carboplatin-based chemotherapy or an ICI (pembrolizumab or 
atezolizumab) is a reasonable choice for cisplatin-ineligible patients. 
However, lack of data means that strong recommendations cannot 
be given.

In conclusion, Dr. Powles’  talking points focused on the ICI 
biomarkers, and he reviewed the literature demonstrating 
inconsistencies between them:

• All the trials use their own assay and set their own cutoffs;
• In general, the ORR to all individuals in these trials has been 15% 

to 25%, while ORR in PD-L1-positive tumors has been slightly 
higher;

• Even using the same drug / same assay, the results are not 
always reproducible;

• The same assay between disease sites (lung, bladder, head, and 
neck) has sometimes been positive and  sometimes negative.

Main take-home point: The biomarkers are consistently inconsistent.
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UROTHELIAL CARCINOMA: KEYNOTE LECTURE

Update on The Cancer Genome Atlas

Dr. Seth Lerner

In this discussion, Dr. Seth Lerner provided 
the second Urothelial Carcinoma Keynote 
Lecture, offering an update on the current 
status of translational observations from 
mutational profiling of muscle-invasive 
bladder cancer (MIBC). There has been 
significant and much-publicized work in 
this field, with the hope that it will lead to 
prime-time decision-making tools in the 
near future. Specifically, he focused on the 
data updates to The Cancer Genome Atlas.

Dr. Lerner took the audience back to his original work, which was 
published in a 2014 issue of the periodical Nature.1 In the study, 
patients with MIBC were analyzed—pT2-4, any N, any M, and less 
than 50% variant histology, with  established mean (7.7) and median 
(5.5) somatic mutation rates. Some 69% of tumors had potentially 
actionable mutations in a variety of pathways. There were 32 
significantly mutated genes, and 9 never previously identified in 
bladder cancer. Investigators found 4 distinct molecular subtypes 
that were similar to other malignancies.
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In a recently published update,2 they have a complete cohort of 412 
patients—61% cT3-4, 31% N+, 2.4% M+, and 13% with divergent 
histology. Exactly 406 of them had complete clinical data, which 
was  obtained from 36 tissue source sites and with  no prior 
systemic therapy. Every pathology specimen was re-reviewed by 
4 genitourinary pathology experts. Median follow-up was 17.5 
months, with 143 recurrences (35%) and 183 deaths (44%). Unlike the 
original study, some mixed histologies and variants were included. 
Dr. Lerner highlighted some key points below:

1. Up to 56 significantly mutated genes
• Bladder cancer has some of the highest somatic mutation rates 

of all cancers
• Mean somatic mutation rate 8.2 now, median 5.8
• 34 of these were not in the earlier paper!

2. 5 mutation signatures
• Vast majority related to apolipoprotein B mRNA editing enzyme, 

catalytic polypeptide-like or APOBEC—endogenous mutagen— 
unique signature in both MIBC and non-MIBC

• Mutational burden, mutation process, APOBEC mutation load 
and neoantigen load were all associated with survival outcomes

• High APOBEC = high mutation load = best prognosis
• APOBEC is important in the mutation signatures
• 5 new mutation signatures = TAKE-HOME MESSAGE

• Luminal
• Luminal-Infiltrated
• Luminal-papillary—Favorable survival
• Neuronal—Unfavorable survival
• Basal-squamous

3. HLA and neoantigen analysis
4. Update expression subtypes
5. Integrated non-coding RNA analysis
6. Univariate and multivariate survival analysis

• Luminal-papillary strongly favors better survival
• Neuronal associated with worse survival

He provided a summary slide with the 5 subtypes and proposed 
paradigm for management, though much too early to affect clinical 
practice.

• Basal-squamous—perhaps best to be treated with 
chemotherapy

• Luminal-infiltrated—may best be treated with immunotherapy
As Dr. Peter Black mentioned in an earlier talk, though, the 
importance lies in a single patient being classified. Dr. Lerner noted 
that his group is working on a single patient classified with The 
Cancer Genome Atlas dataset, with early promising results. He 
also briefly reviewed some work by other groups that have begun 
to examine single-patient classifiers, as the clinical implications 
are much greater, with no need for a large dataset to help a single 
patient determine treatment.

In conclusion, Dr. Lerner urged his audience to begin consolidation 
of the many different molecular classification schemes in advanced 
bladder cancer,  highlighting the work on a “metagenomics classifier” 
being completed by a French group that has made progress toward a 
consensus classification.
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GENERAL SESSION 4: CURRENT AND FUTURE DIRECTIONS 
OF MUSCLE-INVASIVE BLADDER CANCER 

Lessons Learned from New Guidelines and 
How They Have Changed Management of 
Muscle-Invasive Bladder Cancer

Dr. Jeffrey M. Holzbeierlein

Dr. Jeffrey M. Holzbeierlein began his 
discussion focusing on the new muscle-
invasive bladder cancer (MIBC) guidelines,1 
a collaborative multidisciplinary effort led 
by Dr. Sam Chang that involved input from 
all the major organizations, including the 
American Urological Association, the 
American Society of Clinical Oncology, and 
the American Society for Radiation 
Oncology, along with patient advocates. 
The final analysis was built on prior work 

by Dr. Roger Chou’s Agency for Healthcare Research and Quality 
systematic reviews (through 2015).

All recommendations were given A, B, or C grades if there was 
sufficient evidence in the literature. For those recommendations with 
no real studies to support them, but which the panel thought were 
important to consider, they were given either “Clinical Principle” or 
“Expert Opinion” designations.

Some key guidelines recommendations for the consensus are 
highlighted below. For full guidelines, refer to the cited document.

DIAGNOSIS

1. An experienced genitourinary pathologist should review the 
histopathology whenever a variant histology is suspected or muscle 
invasion is equivocal (Clinical Principle)

2. All the subsequent recommendations in the consensus should 
be considered on a case-by-case basis for patients with variant 
histology, as the recommendations are for urothelial carcinoma 
specifically (Expert Opinion)

MIBC MANAGEMENT

1. For patients with newly diagnosed MIBC, curative treatment 
options should be discussed in a multidisciplinary manner (surgery, 
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chemotherapy, radiation) prior to decision making regarding 
treatment. (Clinical Principle)

2. Radical cystectomy and bilateral pelvic lymphadenectomy should 
be offered for all patients with surgically resectable non-metastatic 
cM0 disease (Grade B)

3. Neoadjuvant chemotherapy (NAC) should be offered to all eligible 
patients prior to cystectomy (Grade B)

4. Clinicians should NOT prescribe carboplatin-based NAC for 
clinically resectable cM0 MIBC—patients ineligible for cisplatin-
based chemotherapy should proceed to cystectomy. (Expert Opinion)

5. Radical cystectomy should be performed as soon as possible 
following recovery from NAC, but no specific timeline is 
recommended or known (Expert Opinion)

6. Eligible patients who were not able to or did not receive NAC for 
non-organ-confined pT3-4N+ disease should be offered adjuvant 
cisplatin-based chemotherapy (Grade C)

7. Mu-opioid antagonist should be used to accelerate 
gastrointestinaI recovery after cystectomy in eligible patients (Grade 
B)

8. Perioperative venous thromboembolism prophylaxis should be 
given to radical cystectomy (RC) patients (Grade B)

BLADDER-SPARING THERAPY FOR MIBC

1. For patients with MIBC who wish to spare their bladder or who are 
ineligible for RC, bladder sparing should be offered (Clinical Principle).

• Many comments were made to indicate that this is a select 
group of patients

• The preferred approach—maximal transurethral resection, 
systemic chemotherapy, radiotherapy, ongoing surveillance

2. For patients undergoing bladder sparing, they should be offered 
maximal transurethral resection, chemotherapy combined with 
external beam radiotherapy, and cystoscopic surveillance (Grade B)

3. Radiation-sensitizing agents should include cisplatin or 
5-fluorouracil and mitomycin (Grade B)

4. For patients under consideration, maximal transurethral resection 
of bladder tumors and assessment for multifocal disease or 
carcinoma in situ should be performed (Grade C)

5. Regular surveillance with cystoscopy, abdominal + chest imaging, 
and urine cytology should be performed (Grade C)

6. Patients medically fit for a RC should NOT undergo partial 
cystectomy or maximal transurethral resection of bladder tumors as 
primary curative therapy (Grade C)

PRIMARY RADIATION THERAPY

1. Radiation therapy alone should NOT be offered to men with MIBC 
(Grade C)

However, there are several areas of key research that need to be 
undertaken to move the field forward. Some of the other speakers 
addressed those concerns / questions in their talks.
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POSTER SESSION B: ABSTRACT NO. 440

A Genomic Classifier for Identifying a 
Neuroendocrine-like Bladder Cancer 
Subtype

Dr. Jonathan L. Wright

Neuroendocrine (NE) carcinoma is a rare 
and aggressive variant of muscle-invasive 
bladder cancer (BC), and survival in 
patients with non-urothelial BC appears to 
be uniformly worse than survival in 
urothelial BC. Molecular subtyping studies 
found 5% to 15% of bladder tumors had 
transcriptome profiles that were 
consistent with NE carcinoma but lacked 
NE histology.1,2 Identifying these NE 
variants prior to their phenotypic 

expression may have prognostic implications and modify treatment 
recommendations. 

In this study, the authors presented the results of using a robust 
genomic classifier trained to identify NE carcinoma. Transcriptome-
wide expression profiles were generated for 576 muscle-invasive 
BC patients collected from 7 institutions. Model training included 
profiles generated from transurethral resection of bladder tumors 
and radical cystectomy (RC) specimens from 320 patients before 
treatment with neoadjuvant chemotherapy or chemo-radiation. 
The validation cohorts consisted of 256 RC specimens (no earlier 
systemic treatment), a chemo-radiation cohort, a neoadjuvant 
chemotherapy cohort, and a Decipher assay cohort. Using 10 
muscle-invasive-bladder-cancer-related gene sets, a model was 
built to predict patients with an NE carcinoma expression profile. 

In the training set of 320 patients, hierarchical clustering using a 
panel of 54 genes showed a cluster of 17 people (5.3%) with an NE 
carcinoma expression profile. These individuals had significantly 
worse 1-year progression-free survival (65% versus 82% for NE 
versus overall; P = .046). 

Using the genomic model in the validation set, 7 tumors were 
classified (2.7%) as NE, with 4 (57%) patients dying of the disease 
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at 1 year after RC. Within 3 years of RC, 100% (7/7) of those with 
predicted NE tumors had died. 

After adjusting for various clinical and pathologic factors, patients 
with predicted NE tumors had a 6.40 increased risk of all-cause 
mortality (P = .001).

Based on these results, the authors have concluded that their gene 
expression signature can identify a particularly high-risk group that 
may need treatment intensification, alternative chemotherapy, or 
clinical trials. Further validation is obviously required.
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RESULTS OF POUT

A Phase III Randomized Trial of 
Perioperative Chemotherapy versus 
Surveillance in Upper Tract Urothelial 
Carcinoma

Dr. Alison J. Birtle

The management of patients with upper 
tract urothelial carcinoma (UTUC) is 
challenging because of the lack of 
high-level evidence, which results from 
the disease’s overall rarity. The standard 
of care for people with high-grade disease 
or those suspected of having invasive 
disease is a radical nephroureterectomy, 
with some experts advocating for the 
added use of neoadjuvant or adjuvant 
platinum-based chemotherapy. The 

additional benefit of platinum-based chemotherapy in individuals 
with locally invasive UTUC has been extrapolated from the literature 
on bladder cancer literature, which is supported by several 
retrospective and population reports. Dr. Alison J. Birtle offered the 
results from the first randomized clinical trial in the field for patients 
with UTUC.  The POUT (Peri-Operative chemotherapy versus 
sUrveillance in upper Tract urothelial carcinoma)Trial assessed the 
added benefit of using platinum-based chemotherapy in the 
adjuvant setting in those undergoing radical nephroureterectomy.The 
POUT Trial,  a multicenter collaboration from the United Kingdom, 
enrolled 260 patients with locally advanced or node-positive UTUC 

(pT2-T4 N0-3 M0) from May 2012 to September 2017. The 
individuals were then randomized (1:1) to 4 cycles of gemcitabine-
cisplatin/gemcitabine-carboplatin (glomerular filtration rate 30-49 
mL/min) or surveillance 90 days following a nephroureterectomy. 
Patients with a glomerular filtration rate of less than  30 and those 
with incompletely resected macroscopic disease were excluded from 
the trial. Those involved in the trial were followed closely with 
cross-sectional imaging and cystoscopy every 6 months for the first 
2 years and subsequently transitioned to annual follow-up for a total 
of 5 years. The primary endpoint for the trial was disease-free 
survival(DFS), with recurrence-free survival, overall survival, toxicity, 
and quality of life  as secondary endpoints. 

The trial was expected to recruit 338 patients to detect a 15% 
improvement in 3-year DFS; the trial was stopped early by the safety 
monitoring committee, however, due to significant improvement in 
observed DFS. The intention-to-treat analysis was conducted on 
260 people, with 131 of them undergoing chemotherapy treatment 
and 131 followed by a surveillance protocol. Baseline characteristics 
were balanced between the groups, with the majority being male 
(67.7%) and older (median age of 69). The majority enrolled had 
pT3 disease (30% pT2, 65% pT3) and were node-negative following 
node dissection (91%). Of those undergoing chemotherapy, 66% 
were treated with gemcitabine-cisplatin, and 68% successfully 
completed the 4 planned chemotherapy cycles. Toxicities observed 
were consistent with those in individuals treated with the provided 
chemotherapeutic agents. Approximately 50% of patients undergoing 
chemotherapy developed a grade 3 or greater adverse event, with 
only 1 patient dying because of an upper gastrointestinal bleed. 

A significant difference in DFS (hazard ratio [HR] 0.49 [confidence 
interval (CI) 0.31-0.76], P = .001) was observed at a median 
follow-up of 17.3 months. Following adjustment for nodal 
involvement the difference was more pronounced with an HR 0.47 
[CI 0.30-0.74), P = .001). On univariate analysis, positive margins and 
receipt of gemcitabine-carboplatin had a nonsignificant improved 
DFS following chemotherapy, which may be related to the early 
follow-up and low numbers in this group.  On secondary endpoints, 
adjuvant chemotherapy was also associated with an improvement 
in recurrence-free survival (HR 0.49 [CI 0.30-0.78], P = .02). A 
separation in the overall survival curves was seen, but the difference 
remained nonsignificant, which was likely related to the early 
analysis.   

In summary, the POUT Trial provided exciting and convincing 
high-level evidence on the added value of adjuvant chemotherapy in 
patients with locally advanced or node-positive UTUC. The benefit 
of adjuvant chemotherapy appeared to be inferior, though, in those 
treated with carboplatin and/or with positive resection margins. 
While data remained too immature to make hard conclusions on 
these observations, they may provide future quality standards for 
the care of such patients.
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ORAL ABSTRACT SESSION B: UROTHELIAL CARCINOMA, 
AND PENILE, URETHRAL, AND TESTICULAR CANCERS

Two-Year Follow-up: 3 KEYNOTE-045 Trial 
of Pembrolizumab Versus Investigator’s 
Choice Chemotherapy in Recurrent, 
Advanced Urothelial Cancer

Dr. Joaquim Bellmunt

BACKGROUND: Based on interim results 
from the phase 3 KEYNOTE-045 study 
comparing pembrolizumab with 
investigator’s choice of chemotherapy 
(paclitaxel, docetaxel, or vinflunine), 
pembrolizumab was approved for the 
treatment of locally advanced or 
metastatic urothelial carcinoma (UC) that 
progressed during or after a platinum-
containing regimen. The authors offered 
updated results after 2 years of follow-up. 

METHODS: Eligible patients had histologically or cytologically 
confirmed UC with progression after platinum, and Eastern 
Cooperative Oncology Group Performance Status 0-2, with 
measurable disease, according to the RECIST v1.1, and a history of 2 
or fewer lines of systemic therapy. They were randomly assigned 1:1 
to pembrolizumab 200 mg every 3 weeks or investigator’s choice of 
paclitaxel 175 mg/m2  every 3 weeks, docetaxel 75 mg/m2 every 
3 weeks, or vinflunine 320 mg/m2 every 3 weeks. Primary efficacy 
endpoints were overall survival (OS) and progression-free survival, 
with objective response rate being a secondary endpoint.

RESULTS: Among the 542 enrolled patients (pembrolizumab, 270; 
chemotherapy, 272), median follow-up was 27.7 months. Median OS 
was significantly longer, with pembrolizumab versus chemotherapy 
(10.3 versus 7.3 months; hazard ratio [HR], 0.70; P < .0002). OS 
benefit with pembrolizumab versus chemotherapy was seen in all 
programmed death-ligand-1-expression subgroups (HR: combined 
positive score (CPS) of less than 1, 0.82; CPS of 1 or more, 0.58; CPS 
of less than 10, 0.75; CPS of 10 or more, 0.56) and was maintained 
regardless of age, Eastern Cooperative Oncology Group Performance 
Status, prior therapy, liver metastases, baseline hemoglobin, time 
from last chemotherapy, histology, risk-factor group, and choice of 
chemotherapy. Progression-free survival was not different between 
arms (2.1 versus 3.3 months; HR, 0.96; P = .32). The objective 
response rate was higher with pembrolizumab versus chemotherapy 
(21.1% versus 11.0%). Median duration of response was longer with 
pembrolizumab (not reached) versus 4.4 months in chemotherapy, 
and a greater proportion of responses lasted for 12 months or more 
(68% versus 35%) as assessed by the Kaplan-Meier method. Fewer 
patients with pembrolizumab versus chemotherapy experienced a 
treatment-related adverse event of any grade (62.0% versus 90.6%) 
and a grade-3-or-greater adverse event (16.5% versus 50.2%).

CONCLUSIONS: Results observed over 2 years of follow-up, 
including OS benefit and superior safety with pembrolizumab versus 

chemotherapy, were consistent with the interim analyses that led 
to the approval of pembrolizumab in locally advanced or metastatic 
UC that progressed during or after platinum-based chemotherapy. 
Clinical trial information: NCT02256436
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ORAL ABSTRACT SESSION B: UROTHELIAL CARCINOMA, 
AND PENILE, URETHRAL, AND TESTICULAR CANCERS

Atezolizumab Versus Chemotherapy in 
Platinum-Treated Locally Advanced or 
Metastatic Urothelial Carcinoma: Outcomes 
from the Phase III IMvigor211 Study

Dr. Thomas Powles

BACKGROUND: IMvigor211 is a global 
study of atezolizumab versus 
chemotherapy in platinum-treated 
metastatic urotheial carcinoma. The 
investigation did not meet its primary 
endpoint of overall survival (OS) in 
programmed death-ligand 1-(PD-L1)-
selected patients,1 but exploratory 
analyses showed improved OS for 
atezolizumab in the intent-to-treat (ITT) 
population. In this study, the authors 

compared clinical outcomes in ITT and prespecified PD-L1 subgroups 
with those in subgroups defined by immune transcriptional gene 
expression (tGE) signatures and tumor mutational burden (TMB).

METHODS: This was a randomized, phase 3 examination in which 
patients with 2 or fewer prior lines of therapy for metastatic 
urothelial carcinoma, who progressed during or following 
platinum treatment, were randomized 1:1 to atezolizumab or 
chemotherapy (vinflunine, paclitaxel, or docetaxel, per physician). 
The primary endpoint was OS, hierarchically compared between 
treatment arms in PD-L1-selected and ITT individuals. Planned 
exploratory biomarker analyses included tGE (RNA-seq) and TMB 
(FoundationOne).

RESULTS: The ITT population included 931 people (atezolizumab 
arm, 467; chemotherapy arm, 464), and biomarker-evaluable 
subgroups were representative of the ITT population. PD-L1 
expression positively correlated with tGE (R = 0.61), but not TMB (R 
= 0.13).

CONCLUSIONS: In this randomized Phase III study, it was 
demonstrated that high PD-L1 and high tGE are associated with 
improved outcomes with both chemotherapy and atezolizumab. 
In contrast, higher TMB predicted OS in favor of atezolizumab. 
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Clinical benefit with atezolizumab, however, was also seen in the ITT 
population. Clinical trial information: NCT02302807
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POSTER SESSION B: ABSTRACT NO. 425

Differences in Survival among Non-
Urothelial Bladder Cancers: Analyses of 
SEER 1988-2008 

Dr. Jeanny Aragon-Ching

Urothelial carcinoma (UC) of the bladder 
represents the vast majority of bladder 
cancers (BCs) diagnosed in the United 
States. Variant histologies of UC as well as 
non-urothelial BC represent a unique 
subset of patients. Non-urothelial BCs 
encompass only a small proportion of all 
diagnosed BCs, but are generally thought 
to be more aggressive than urothelial BC; 
management guidelines are limited due to 
the relative rarity of these conditions.

In this population-based analysis using the Surveillance, 
Epidemiology, and End Results or SEER dataset, the authors briefly 
assessed survival-outcome variations based on histology in non-
urothelial BCs. The histologies identified included: squamous cell 
carcinoma, adenocarcinoma, small cell carcinoma, and sarcoma. The 
strength of such a study was its ability to capture a large number of 
individuals with rare histologic conditions; the weakness, though, 
was the lack of granularity regarding individual patient management.

Researchers identified 235,537 BC cases diagnosed between 
1998 and 2008; of these, 3,096 (1.3%) cases were squamous cell 
carcinoma, 1,175 (0.5%) were neuroendocrine carcinoma (where 
small cell carcinomas made up the majority with 859 patients), 
671 (0.28%) comprised adenocarcinomas, and sarcomas were 
involved in 88 (0.03%) cases. Overall, non-urothelial BCs represented 
approximately 2% to 3% of all BCs diagnosed.

In terms of demographics, most patients were Non-Hispanic 
White (90%), while African-Americans were found to have a 
disproportionately higher presentation of adenocarcinoma (15%).

A table highlighted the number of cases (stratified by stage of 
diagnosis—local, regional, or distant disease) and associated 
5-year disease-specific survival. Median survival was greatest for 
adenocarcinomas at 179 months and with a 5-year survival rate of 
58%, followed by sarcomas with a median survival of 23 months, 
with a 5-year survival rate of 47%, and subsequently by squamous 
cell carcinomas with a median survival time of 15 months and a 
5-year survival rate of 37%. The least favorable survival was for small 

cell carcinoma—17 months median time, with a 5-year survival rate 
of 31%.

Based on these results, the investigators concluded that, as they had 
suspected, non-UCs have uniformly worse disease-specific survival 
compared with UCs. While this does put the spotlight on the need 
for improved therapeutic strategies in these cohorts of patients, 
unfortunately, they  do not delve into the etiology of this worse 
survival—poor healthcare delivery, difficulty in diagnosis, lack of 
appropriate management, and inefficient therapeutic options?

With the data these researchers have accumulated, there is the 
potential to provide much more information regarding areas of 
improvement. Unfortunately, they stopped short with the abstract.

PRESENTED BY: JEANNY ARAGON-CHING, MD, INOVA SCHAR CANCER INSTITUTE, 
FAIRFAX, VIRGINIA; UNIFORMED SERVICES UNIVERSITY OF THE HEALTH SCIENCES, 
BETHESDA, MARYLAND

CO-AUTHOR: DONALD HENSON

WRITTEN BY: THENAPPAN CHANDRASEKAR, MD, CLINICAL FELLOW, UNIVERSITY OF 
TORONTO, TORONTO, ONTARIO, CANADA

ABSTRACT 414

Nivolumab Monotherapy in Metastatic 
Urothelial Carcinoma: Longer-Term Efficacy 
and Safety Results from the CheckMate 
032 Study

Dr. Jonathan E. Rosenberg

Few options once existed for patients who 
failed frontline, platinum-based 
chemotherapy for metastatic urothelial 
carcinoma (UC). With the advent of 
immunomodulatory agents, though, this 
tragic era is finally coming to an end. An 
important study in this space is the 
ongoing CheckMate 032 Trial, 3-arm, 
nonrandomized research on treating 
platinum-resistant metastatic UC with: 1. 
nivolumab only; 2. nivolumab + ipilimumab 

(1 mg/kg); and 3. nivolumab + ipilimumab (3 mg/kg).

Dr. Jonathan E. Rosenberg, on behalf of Dr. Padmanee Sharma and 
the other CheckMate investigators, presented longer-term, 2-year 
data on the nivolumab-only arm of the study. The initial phase I/II 
report published in 2016 demonstrated an objective response rate 
(ORR) of 24% and a 22% Grade 3-4 complications rate. 

Now, after 2 years of follow-up, the ORR percentage is 25.6%. 
Importantly, today, the study amassed information on programmed 
death-ligand-1 (PD-L1) tumor expression levels (<1% versus >1%). 
Some 53% of patients involved had low levels of PD-L1 expression. 
Interestingly, the ORR percentage did not differ between the 
groups, which was approximately 26% in both low- and high-PD-L1 
expression categories.
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The median time to response was 2 months, and its duration 
was not reached at the 2-year follow-up point. Amazingly, 65% of 
patients who initially reported back were still enjoying a durable 
response at 2 years. Looking at Kaplan-Meier progression and 
survival curves, there appeared to be very few progression events 
after 1 year of therapy. This was mirrored by the overall survival (OS) 
data as well. The 1-year OS rate was 46% and 37% at 2 years. The 
median OS was 10 months, and these types of durable responses 
are extremely rare in chemotherapy-only studies!

With regard to treatment-related adverse events (AEs), investigators 
reported 83% for all grades and 28% for Grade 3-4 AEs. Only 3.8% 
of AEs led to treatment discontinuation, with only 1 death that was 
traceable to pneumonitis in the study. 

In conclusion, there were no new safety signals or cause for 
concern with longer-term follow-up in the nivolumab-only arm 
of the CheckMate 032 Trial. Results remained at around 25%, and 
those who responded tended to maintain similarities by 2-year 
follow-up. Such responses did not differ based on PD-L1 expression, 
making these extremely exciting data for patients with platinum-
resistant metastatic UC. Follow-up information from the nivolumab 
+ ipilimumab arms is eagerly anticipated to see whether these 
responses can be even better with combination immunomodulatory 
therapy.
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POSTER SESSION B: ABSTRACT NO. 445:

Preliminary Results from Patients with 
Urothelial Carcinoma in a Phase 1A/1B 
Study of BGB-A317, an Anti-PD-1 
Monoclonal Antibody 

Dr. Shahneen Sandhu

Immune checkpoint inhibitors (ICIs) 
continue to be tested in all different 
cancers in all different stages. In general, 
when success is identified, objective 
response rates seem to be about 15% to 
20% of the population, but many of these 
patients have a durable response. Bladder 
cancer (BC) has been no exception, and 
there has been a great deal of success in 
the metastatic BC space. 

As this team’s understanding of immune 
checkpoints keeps improving, there are more and more targetable 
pathways and actionable targets. While the programmed cell 
death-1/programmed death-ligand-1 (PD-L1)/programmed 
death-ligand-2, and cytotoxic T-lymphocyte-associated antigen-4 

pathways predominate, there are some smaller pathways that are 
gaining attention. 

BGB-A317 is a humanized immunoglobulin G4 monoclonal antibody 
with a high affinity and binding specificity for programmed cell 
death-1. Previous reports from an ongoing Phase 1A/1B study 
(NCT02407990) in patients with advanced solid tumors suggested 
that BGB-A317 was generally well-tolerated and had antitumor 
activity in multiple tumor types. 

In this abstract, the authors, who are predominately from Australia, 
presented the preliminary results from a subset of patients with 
urothelial carcinoma (UC) enrolled in this study. As with many of the 
ICI studies in BC, only those with metastatic BC were included. 

Individuals with UC received intravenous BGB-A317 at doses of 2, 
5, and 10 mg/kg every 2 to 3 weeks and 200 mg every 3 weeks. 
Tumor cell and immune cell PD-L1 expressions were retrospectively 
assessed with the VENTANA PD-L1 (SP263) assay. Safety and 
tolerability were evaluated by monitoring adverse events (AEs), and 
antitumor effects were assessed by RECIST v1.1 criteria.

As of June 8, 2017, 15 patients with UC (median age, 72 years 
[range: 39-79]) received BGB-A317 during phases 1A (n = 8) and 
1B (n = 7). All of them were white, and 13 were male; the median 
number of prior systemic anticancer therapies was 1 (range: 0-4). 
Median duration of treatment was 115 days (range: 27-476). At this 
point, 6 patients remained on therapy. 

In terms of safety, the most common treatment-related AEs (TRAEs) 
were fatigue (n = 5) and rash (n = 3); grade  3 or higher TRAEs 
encompassed fatigue (n = 1), hyperglycemia, and type 1 diabetes 
mellitus (n = 1). Serious TRAEs occurred in 2 people (infusion-related 
reaction [n = 1]; hyperglycemia and type1 diabetes [n = 1]). 

In terms of preliminary efficacy data, all patients were evaluable for 
response assessment. Confirmed complete and partial responses 
occurred in 1 and 3 patients, respectively, for a response rate of 27%; 
the disease control rate (complete response + partial response + 
stable disease) was 53%. These were similar to other ICI studies in UC. 

From an immunohistochemistry standpoint, 9 samples were 
available for PD-L1 evaluation. Responses were observed in 3 of 6 
patients with PD-L1+ tumors (defined as 25% or more of tumor cells  
or immune cells expressing PD-L1 by immunohistochemistry) while 
1 in 3 patients with PD-L1 tumors responded.

BGB-A317 was generally well-tolerated in those with UC, and 
objective responses were observed in both PD-L1+ and PD-L1 
diseases. This monoclonal antibody is currently being investigated in 
China as monotherapy for patients with PD-L1+ UC (CTR20170071).
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ABSTRACT 578

IMmotion 151: A Randomized Phase III 
Study of Atezolizumab plus Bevacizumab 
versus Sunitinib in Untreated Metastatic 
Renal Cell Carcinoma

Dr. Robert J. Motzer

Atezolizumab (anti-programmed death-
ligand-1 [PD-L1]) and bevacizumab 
(anti-vascular endothelial growth factor 
[VEGF]) have shown first-line anti-tumor 
activity with an acceptable side-effect 
profile in a phase II study performed by Dr. 
David F. McDermott. In this oral abstract 
session, Dr. Robert J. Motzer presented the 
first phase III randomized clinical trial that 
combined a PD-L1/programmed cell 
death-1 with an anti-VEGF agent in 

first-line metastatic renal cell carcinoma. It was theorized that 
atezolizumab’s T-cell-mediated cancer cell killing may be enhanced 
through bevacizumab’s reversal of VEGF-mediated 
immunosuppression.

In the IMmotion 151 Trial, patients were enrolled who were 
treatment-naïve regardless of Memorial Sloan Kettering Cancer 
Center (MSKCC) risk group to atezolizumab 1,200 mg intravenously 
every 3 weeks + bevacizumab 15 mg/kg intravenously every 3 
weeks or sunitinib 50 mg by mouth daily 4 weeks on/2 weeks 
off. Individuals were stratified by PD-L1 status (<1% versus >1%). 
Primary endpoints encompassed progression-free survival (PFS) in 
PD-L1-positive patients and overall survival (OS) in an intention-
to-treat (ITT) analysis. Secondary endpoints included PFS in an ITT 
analysis and OS in PD-L1-positive people, among others. Patients 
were included in this study if they had clear cell and/or sarcomatoid 
histology with good performance status. Precisely 915 patients were 
included and stratified based on MSKCC risk score, the presence of 
liver metastasis, and PD-L1 immunohistochemistry status.  

Statistically, a predetermined cutoff date of September 29, 2017, 
was used, and 5% alpha was split into 4% for PFS in PD-L1+ and 1% 
for OS in the ITT population.

Baseline characteristics were comparable between treatment arms, 
and median follow-up was 15 months. In PD-L1+ patients, the PFS 
hazard ratio for atezolizumab + bevacizumab versus sunitinib was 
0.74 (95% confidence interval 0.57-0.96). Median PFS was 11.2 
months for atezolizumab + bevacizumab compared with 7.7 months 
for sunitinib (P = .02). In the ITT analysis, the hazard ratio was 0.83 
(95% confidence interval 0.70-0.97) with a median PFS of 11.2 
months for atezolizumab + bevacizumab compared with 8.4 months 
for sunitinib. In the PD-L1+ group, confirmed objective response 
rates were 43% and 35% for atezolizumab + bevacizumab versus 
sunitinib, respectively. OS was immature at this first interim analysis. 

In the PD-L1+ group, the PFS benefit was reliable across analyzed 
subgroups, including MSKCC risk, the presence of liver metastases, 

and sarcomatoid histology. Dr. Motzer stated that the safety 
profile demonstrated tolerability with only 40% of atezolizumab + 
bevacizumab-treated patients compared with 54% of those who 
were treated with sunitinib and had grade 3-4 treatment-related 
adverse events (AEs). In addition, the discontinuation rate was lower 
with atezolizumab + bevacizumab compared with sunitinib. The 
only grade 3-4 AE that was more common with atezolizumab + 
bevacizumab compared with sunitinib was proteinuria.  

In summary, the IMmotion 151 Trial met its primary PFS endpoint in 
the PD-L1-positive individuals given atezolizumab + bevacizumab 
compared with sunitinib with fewer high-grade AEs.  These data 
support atezolizumab + bevacizumab as first-line therapy in 
metastatic clear cell renal cell carcinoma. We look forward to data 
that continue to mature in ameliorating patient outcomes in this area 
of cancer research.
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ABSTRACT 576

Phase III Trial of Adjuvant Sunitinib 
in Patients with High-Risk Renal Cell 
Carcinoma: Exploratory Pharmacogenomic 
Analysis

Dr. Daniel J. George

Dr. Daniel J. George presented data from a 
pharmacogenomic analysis of S-TRAC 
statistics and such (a phase III trial of 
adjuvant sunitinib for high-risk renal cell 
carcinoma [RCC]). As a brief background, 
S-TRAC demonstrated a disease-free 
survival (DFS) benefit for patients who 
received adjuvant sunitinib after 
nephrectomy for high-risk RCC. This DFS 
rate appeared to be durable beyond 5 
years (see Figure). Such data were notably 

different from the outcome of the ASSURE Trial, which may be 
traceable to the patient selection of primarily high-risk disease in 
S-TRAC. As a result of these data, the U.S. Food and Drug 
Administration recently approved sunitinib for adjuvant therapy in 
high-risk RCC.

Dr. George and his colleagues assessed the use of pharmacogenomic 
biomarkers that might help predict which patients responded to 
sunitinib. They evaluated 10 single nucleotide polymorphisms (SNPs) 
from patients in the S-TRAC Trial and associated those SNPs with 
clinical outcomes (DFS and overall survival), subsequently isolating 
10 important SNPs that clustered around vascular endothelial 
growth factor (VEGF) pathways or other key genes involved with 
angiogenesis and hypoxia.

Kidney Cancer
SPOTLIGHT: ASCO 2018

52 EVERYDAY UROLOGY®



3 SNPs (in VEGFR1, VEGFR2, and endothelial nitric oxide synthase 
genes) significantly associated with DFS (hazard ratios 0.44, 
0.46, 0.53, respectively, per SNP). These hazard ratios were quite 
remarkable, demonstrating that these specific genotypes may 
help predict which patients could benefit the most from sunitinib 
adjuvant therapy. Importantly, they also identified a genotype that 
did demonstrably worse with sunitinib treatment, which might be an 
important biomarker for those who may not respond well to sunitinib 
and should be stratified separately in future studies.

In conclusion, correlations between common SNPs in VEGFR1, 
VEGFR2, and endothelial nitric oxide synthase genes and DFS in 
the S-TRAC population showed that genomic biomarkers may be 
an important way to predict responses to adjuvant sunitinib. SNPs 
are easy to identify and type, so they could be clinically meaningful 
markers. Furthermore, these biomarkers may help stratify patients 
in future prospective studies to understand the true effect of these 
therapies in tyrosine kinase inhibitor-sensitive and tyrosine kinase 
inhibitor-resistant populations. 
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Best of Journals: Renal Cell Carcinoma 
(Radiology)

Dr. Matthew Davenport

Dr. Matthew Davenport delivered an 
overview of the most impactful radiologic 
literature related to renal cell carcinoma 
(RCC) in 2017. Many studies focused on 
better characterizing renal lesions to more 
accurately conclude whether a renal mass 
is benign or malignant. The research also 
discussed attempts at using imaging 
modalities to predict tumor pathology, a 
move that is making significant headway.

Herts et al. published a flowchart 
for working up an incidental renal mass on noncontrasted and 
contrasted computed tomography (CT) scans. In brief, the flowchart 
indicates that there are tumors too small to characterize and 
there are homogeneous tumors that are likely benign. Therefore, 
it is probably safe to forgo further follow-up. Masses that are 
70 Hounsfield units (HUs) or larger are likely hemorrhagic or 
proteinaceous and benign. Heterogeneous masses with thick 
or irregular walls, though, require further workup. Postcontrast, 
homogeneous masses that enhance more than 20 HUs also need 
additional workup. 

Enhancement on CT is defined as +20 HUs after contrast injection. A 
change of less than 20 HUs likely indicates a cyst. Given the starting 
HU of precontrast cysts, a postcontrast lesion with 21 to 39 HUs is 

likely a benign cyst. Postcontrast attenuation is probably not reliable 
for small masses if they are under 1.5 cm, which is especially true for 
endophytic masses. Papillary masses are also not well-characterized 
by CT contrast enhancement. 

Davenport et al. published CT “reporting characteristics” for renal 
masses and the preferences for reporting structure by various 
specialties. Essential components of a CT report include comparing 
the scan with previous imaging and staging cysts, especially 
Bosniak III and upward. Further anatomic characterization of the 
mass is based somewhat on preference. This ranges from adding a 
nephrometry score to discussing management options for Bosniak 
IIF cysts. More research is needed to better characterize the most 
important components of radiology reports that will satisfy all 
specialties involved in the management of such lesions. 

Chandrasekar et al. looked at a large retrospective cohort evaluating 
the surveillance of cystic masses. Bosniak IV cysts were obviously 
treated more often than Bosniak II cysts, with 80% of all cysts 
managed nonoperatively. Only 1 cancer-specific death occurred in 
a patient who had Von Hippel-Lindau Syndrome. It is important to 
keep several things in mind when evaluating renal cysts. The Bosniak 
classification system stratifies the risk of malignancy, but not the 
risk of metastatic disease or death from RCC. In general, even if a 
lesion turns out to be RCC, cystic RCC is more indolent than solid 
RCC. Lastly, the natural history of Bosniak IIF and III cystic lesions 
supports the use of active surveillance as an initial management 
strategy.

Canvasser et al. evaluated the accuracy of magnetic resonance 
imaging to predict renal mass pathology,  developing an algorithm 
that aimed to characterize lesions likely to represent clear cell 
RCC (ccRCC). Seven blinded radiologists used this algorithm to 
try to predict whether a renal lesion represented ccRCC. The test 
characteristics were quite impressive, with the researchers reporting 
an area under the curve of 0.82 to 0.92 for properly diagnosing 
ccRCC. 

Dr. Davenport summarized the take-home points from the reviewed 
literature. Small (too small to characterize), incidental, homogeneous 
renal lesions are likely benign. They should probably be reported, 
but do not need clinical follow-up. Heterogeneous/intermediate 
attenuation incidental masses necessitate further workup. Radiology 
standards currently do prescribe minimal reporting requirements, 
and robust template-based reporting will likely be more universal 
in the near future. The more we learn about cystic masses, the 
more confident we are that many can be managed conservatively, 
and Bosniak III cystic masses can reasonably be placed on active 
surveillance for initial management. 

Finally, magnetic resonance imaging algorithms may help 
predict pathology as we become more familiar with the imaging 
characteristics of different masses. The results of such efforts are 
interesting and have many intriguing implications for the future of 
how we manage patients who are diagnosed with incidental renal 
lesions. This science is still in its infancy, however, and should not be 
used in clinical practice without extreme caution.

VOLUME 3, ISSUE 1 53



The identification of incidental small renal lesions continues to 
rise, and characterizing these lesions with noninvasive, radiologic 
modalities is becoming increasingly valuable. Hopefully, our evolving 
understanding of renal mass imaging will lead to more appropriate 
therapies and management strategies for such patients in the future. 
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POSTER SESSION C: RENAL CELL CARCINOMA (RCC)

Comparing Cabozantinib Treatment for a 
Cohort of Patients with Metastatic Clear 
Cell RCC and Variant Histology RCC: A 
Retrospective Study

Dr. Emily Lemke

Dr. Emily Lemke presented results of 
cabozantinib treatment of patients with 
metastatic RCC stratified by clear cell and 
variant histology. Both the randomized 
METEOR1 and CABOSUN trials2 in clear 
cell RCC found substantial benefit for 
those receiving cabozantinib. To date, 
there have been no comparative data 
evaluating the utility of cabozantinib in 
clear cell RCC and variant histology RCC, 
thus forming the objective of the current 

research.

For this study, the authors queried the MD Anderson Cancer Center 
database to identify patients with metastatic clear cell RCC (n = 
38) or variant histology RCC (n = 30) who received cabozantinib 
between January 2014 and September 2017.  Data collected 
included baseline characteristics, toxicity, dose reductions, time on 
cabozantinib, and survival-related statistics and such. Furthermore, 
a blinded radiologist assessed the radiographic response using 
RECIST v1.1. Cox regression analysis of time to treatment failure in 
clear cell RCC and variant histology RCC was performed, adjusting for 
age, gender, International Metastatic Database Consortium (IMDC) 
score, neutrophil-to-lymphocyte ratio, prior tyrosine kinase inhibitor 
treatment, and number of metastatic sites. 

Among the 30 patients with variant histology RCC, this included 
papillary (n = 17), chromophobe (n = 6), unclassified (n = 3), 
translocation (n = 2), sarcomatoid (n = 1), and mucinous tubular 
spindle cell (n = 1). There was no difference between clear cell and 
variant histology groups with regard to male gender, age, neutrophil-
to-lymphocyte ratio, and number of metastatic sites. Those with 
clear cell histology had a higher IMDC score compared with variant 
histology patients (2 versus 1, P = .024). Time to treatment failure 
was significantly longer in variant histology RCC compared with clear 
cell RCC (16.1 versus 7.64 months, hazard ratio 0.42, 95% confidence 

interval 0.22-0.79). Furthermore, this difference persisted in the 
adjusted Cox regression model (hazard ratio 0.36, 95% confidence 
interval 0.15-0.85).

The authors concluded that in this retrospective comparative 
analysis of cabozantinib-treated variant histology RCC and clear cell 
RCC patients, cabozantinib was found to have substantial activity 
in both cohorts of patients, albeit with shorter time to treatment 
failure for individuals with clear cell histology. The IMDC score was 
important in predicting outcome. Both heavily pretreated patients 
with clear cell RCC and those with variant histology RCC appeared to 
have substantial benefit.
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RAPID FIRE ABSTRACT SESSION

Renal Cell Carcinoma (RCC): Cabozantinib 
versus Sunitinib for Previously Untreated 
Patients with Advanced RCC of 
Intermediate Risk or Poor Risk: Subgroup 
Analysis of Progression-Free Survival and 
Objective Response Rate in the Alliance 
AO31203 CABOSUN Trial 

Dr. Daniel J. George

Cabozantinib, a small molecule designed 
to target the MET and anaplastic 
lymphoma kinase pathways in addition to 
vascular endothelial growth factor 
receptor-2 pathway, has been shown to 
be superior to everolimus in the second-
line setting (METEOR Trial). Most recently, 
cabozantinib has been shown to be better 
than sunitinib (CABOSUN Trial) for the 
treatment of intermediate-risk and 
poor-risk patients with treatment-naïve 

metastatic RCC (mRCC). Dr. Daniel J. George presented the subgroup 
analyses of progression-free survival (PFS) and objective response 
rates (ORRs) evaluated by the CABOSUN Trial. 
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On subgroup PFS and ORR analysis, cabozantinib surpassed sunitinib 
among all common clinicopathologic factors (age, sex, and Eastern 
Cooperative Oncology Group Performance Status). MET status was 
associated with a superior ORR (odds ratio 4.71) and PFS (hazard 
ratio [HR] 0.32) in those treated with cabozantinib. MET status was 
associated with worse PFS in those treated with sunitinib, possibly 
identifying a prognostic biomarker for patients with intermediate-
risk or poor-risk newly diagnosed mRCC. Interestingly, those with 
MET-positive tumors fared better in the cabozantinib group with a 
median PFS of 13.8 months versus 6.9 months.  This finding possibly 
identifies MET positivity as a predictive biomarker for patients 
who are being selected for cabozantinib treatment. The agent 
remained preferable to sunitinib after stratification of individuals 
into intermediate-risk (HR 0.52 [confidence interval (CI) 0.32-0.82]) 
and poor-risk (HR 0.31 [CI 0.11-0.92]) International Metastatic 
Database Consortium groups. With regard to patients presenting 
with bone metastases, cabozantinib was found to be superior to 
sunitinib (HR 0.51 [CI 0.26-0.99]), which is likely related to its greater 
bioavailability in the tumor micro-environment. 

To summarize, cabozantinib showed improved PFS and ORR 
compared with sunitinib as an initial targeted therapy for patients 
with treatment-naïve mRCC. The results remained consistent within 
all subgroups defined by baseline characteristics. MET positivity has 
the potential to become a predictive biomarker for those considering 
treatment with cabozantinib. 
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POSTER SESSION C: RENAL CELL CARCINOMA

Phase III, Randomized, Double-Blind 
Trial of Pembrolizumab in the Adjuvant 
Treatment of Renal Cell Carcinoma: 
KEYNOTE-564

Dr. David Quinn

Dr. David Quinn presented the trial design 
for KEYNOTE-564, which is a phase III, 
randomized, double-blind trial of 
pembrolizumab in the adjuvant treatment 
of renal cell carcinoma (RCC). Many 
patients with intermediate-risk to 
high-risk advanced RCC will progress 
within 3 years following nephrectomy. 
Given the underwhelming trials assessing 
adjuvant tyrosine kinase inhibitors1-3, 
novel treatments in the adjuvant setting 

are needed to prevent disease recurrence in these higher-risk 
patients. Upregulation of the programmed cell-death 1 (PD-1) 
pathway is associated with more aggressive disease and poor 

prognosis. PD-1 inhibitors have demonstrated activity in metastatic 
RCC, and PD-1 may represent a novel therapeutic target in the 
adjuvant setting. Pembrolizumab, a PD-1 inhibitor, blocks the 
interaction between PD-1 and its ligands, programmed death-
ligand-1 and programmed death-ligand-2.

Trial Design: KEYNOTE-564 is a randomized, double-blind, placebo-
controlled, phase III trial developed to evaluate the efficacy and 
safety of pembrolizumab as adjuvant therapy in patients with RCC. 
Eligibility criteria include 18 years of age and older, intermediate-risk 
to high-risk (T2 grade 4, T3), high-risk (T4), or M1 with no evidence 
of disease-RCC with a clear cell component, no prior systemic 
therapy for advanced RCC, disease-free following complete or partial 
nephrectomy (and metastasectomy in those with M1 no evidence 
of disease) with negative surgical margins, Eastern Cooperative 
Oncology Group Performance Status 0/1, and provision of a tumor 
sample for biomarker analyses. Patients will be randomly assigned 
(1:1) to pembrolizumab 200 mg administered intravenously every 
3 weeks or placebo. Randomization will be stratified by metastasis 
stage (M0 versus M1 no evidence of disease); within the M0 group, 
randomization will be further stratified by Eastern Cooperative 
Oncology Group Performance Status (0 versus 1) and region (the 
United States versus the rest of the world). Treatment will continue 
until disease recurrence, unacceptable toxicity, or the completion 
of 17 cycles (approximately 1 year), and imaging will be performed 
every 12 weeks. The primary endpoint is disease-free survival 
per investigator assessment. The key secondary endpoint is 
overall survival. Other secondary objectives include safety, disease 
recurrence-specific survival, disease-free survival and overall survival 
according to programmed death-ligand-1 expression status as well 
as patient-reported outcomes. Biomarkers that may be associated 
with response will be evaluated as an exploratory objective. 
Enrollment is ongoing and will continue until some 950 patients are 
enrolled. 

Clinical trial information: NCT03142334
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Phase Ib Trial of Cabozantinib in 
Combination with Atezolizumab in Patients 
with Locally Advanced or Metastatic 
Urothelial Carcinoma or Renal Cell 
Carcinoma

Dr. Neeraj Agarwal

In his presentation, Dr. Neeraj Agarwal 
discussed the phase Ib trial design for 
combining cabozantinib with atezolizumab 
in patients with locally advanced or 
metastatic urothelial carcinoma (UC) or 
renal cell carcinoma (RCC). Cabozantinib is 
an oral receptor tyrosine kinase inhibitor 
of MET, vascular endothelial growth factor 
receptor, and TAM family receptors (Tyro3, 
Axl, and Mer). It is approved for those with 
RCC after prior therapy with 

antiangiogenic therapy and has demonstrated clinical activity in UC.1 
During clinical studies, cabozantinib exposure increased circulating 
CD8+ T cells and reduced immunosuppressive monocytes and T 
regulatory  cells (also called Tregs). In addition, in preclinical tumor 
models, cabozantinib increased major histocompatibility complex 
class 1 expression on tumor cells and reduced myeloid-derived 
suppressor cells. Cabozantinib may facilitate an immune-permissive 
tumor environment and enhance response to immune checkpoint 
inhibitors. Atezolizumab, an anti-programmed-death-ligand-1 
monoclonal antibody, is approved for locally advanced/metastatic UC 
in patients who are cisplatin-ineligible or have disease progression 
during/following platinum-containing chemotherapy. It is also useful 
in those with metastatic non-small cell lung cancer and disease 
progression during/following platinum-containing chemotherapy. 

Trial Design: This multicenter, phase 1b, open-label study aims to 
assess safety, tolerability, preliminary efficacy, and pharmacokinetics 
of cabozantinib in combination with atezolizumab. Study centers 
are located in the United States, the United Kingdom, France, 
Spain, Germany, Italy, and the Netherlands. The research will 
enroll patients with advanced urothelial carcinoma (bladder, renal 
pelvis, ureter, urethra) or RCC and consists of a dose escalation 
and expansion phase. Pertinent exclusion criteria include prior 
treatment with cabozantinib or immune-checkpoint inhibitors, prior 
tyrosine kinase inhibitor therapy within 2 weeks of study treatment, 
and untreated brain metastases. In the dose-escalation stage, 
a recommended cabozantinib dose for the combination will be 
established. During the expansion stage, 4 tumor-specific cohorts 
will be enrolled: (i) patients with UC who have progressed on/after 
platinum-containing chemotherapy, (ii) chemo-naïve individuals with 
UC who are cisplatin-ineligible, (iii) chemo-naïve patients with UC 
who are cisplatin-eligible, and (iv) untreated persons with RCC who 
have clear cell histology. The primary objective is to determine the 
objective response rate in each cohort. Exploratory objectives include 
correlation of tumor and plasma biomarkers as well as changes 
in immune cell profiles with clinical outcome. The study has been 

initiated, and the enrollment target is 120 patients across the 4 
expansion cohorts. 

Clinical trial information: NCT03170960
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POSTER SESSION C: RENAL CELL CARCINOMA

Analysis of an Online Tool to Explore 
Evolving Practice Patterns in Renal Cell 
Carcinoma

Dr. Won Kim

At a poster session, Dr. Won Kim offered 
his group’s analysis of an online tool 
designed to explore evolving practice 
patterns among patients with renal cell 
carcinoma (RCC). The complex and rapidly 
evolving therapy landscape for advanced 
RCC poses challenges for healthcare 
providers (HCPs), particularly those in 
community settings, in making treatment 
decisions. To better understand current 
RCC therapeutic patterns, the study’s 

objective was to analyze patient cases entered by HCPs in an online 
tool developed by 5 experienced RCC oncologists from leading 
academic institutions.

The tool used in this study was developed in 2016 and updated 
in 2017 to include over 500 case variations based on key factors 
defined by the experts. HCPs enter patient information along with 
their intended treatment plan, and the tool then provides expert 
treatment recommendations for the patient case entered, followed 
by a survey to determine whether the suggestions changed the 
HCP’s treatment strategy. The analysis for this study compared 
intended treatment by HCPs against expert recommendations for 
1,027 cases entered into the tool (2016, n = 470; 2017, n = 557). 
Pearson’s chi-squared test and Fisher’s exact test were used for 
analyses.

Dr. Kim and his colleagues found that there were substantial 
treatment variations between HCPs and experts. In the first-line 
setting, 65% of HCPs versus 81% of experts selected sunitinib 
or pazopanib in both 2016 and 2017 (P = .0014). After disease 
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progression on a first-line tyrosine kinase inhibitor (TKI), experts 
selected nivolumab as second-line treatment more often than 
HCPs(98% versus 26% in 2016, P < .0001; 89% versus 37% in 2017, 
P < .0001). There were significant changes in practice patterns from 
2016 to 2017 for both HCPs and experts in patients who received 2 
prior lines of treatment. After disease progression on a first-line TKI 
and then nivolumab, experts recommended cabozantinib as the TKI 
of choice in 76% of cases in 2017 versus 40% in 2016. After disease 
progression on a first-line TKI and then either axitinib or everolimus, 
experts selected nivolumab more often than HCPsdid  (84% versus 
30%, respectively; P = .002) in 2016. However, expert and HCP 
treatment plans were not significantly different in 2017 (100% 
versus 70%, respectively; P = .08). Among the survey respondents, 
46% of HCPs who initially differed from experts in their therapy 
selection indicated that the tool changed their intended treatment.

The authors concluded that practice patterns between HCPs and 
experts differed substantially in those with treatment-refractory 
RCC. Given that expert recommendations often modified HCPs’ 
treatment plans, the potential of an online tool to improve clinical 
outcomes and standardize treatment in patients with advanced RCC 
definitely warrants further investigation.
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The Future of Immuno-Oncology in Renal 
Cell Carcinoma

Dr. Bernard Escudier

One of the Keynote Lectures on the topic 
of kidney cancer was given by Dr. Bernard 
Escudier, who discussed the future of 
immuno-oncology in renal cell carcinoma 
(RCC). The current landscape of immuno-
oncology essentially began with the phase 
III, randomized, controlled trial (RCT) 
CheckMate 025. This assessed nivolumab 
(n = 410) versus everolimus (n = 411) in 
the setting of previously treated RCC, 
demonstrating a statistically significant 

overall survival (OS) benefit for nivolumab (median OS 25.0 versus 
19.6; hazard ratio (HR) 0.73, and 95% confidence interval [CI] 
0.57-0.93).1 In addition to this survival benefit, patients receiving 
nivolumab had a superior quality of life compared with those 
randomized to everolimus. This RCT ultimately cemented nivolumab 
as the standard of care in metastatic RCC as second-line treatment 
after failure of vascular endothelial growth factor-targeted agents.  

Dr. Escudier pointed out that the future of immuno-oncology 
appears to be in the use of combination strategies. The highlight 

of such strategies, to date, is apparently the CheckMate 214 study 
led by Dr. Escudier, which was reported on at ESMO 2017.2 This 
landmark phase III RCT tested nivolumab + ipilimumab versus 
sunitinib in 1,096 metastatic RCC patients who previously went 
untreated. The objective response rate (ORR) in intermediate-/poor-
risk patients was 42% (9.4% complete response) versus 27% (1.2% 
complete response) for nivolumab + ipilimumab versus sunitinib 
(P < .0001). Furthermore, the median duration of response was 
not reached (NR) for the nivolumab + ipilimumab arm (NR; 95% 
CI 22-NR months) versus 18 months (95% CI 15-NR) in the 
sunitinib arm. The median progression-free survival (PFS) for 
intermediate-/poor-risk patients was 11.6 months for nivolumab + 
ipilimumab versus 8.4  months for sunitinib (HR 0.82, 99.1% CI 0.64-
1.05), while median OS was not reached for nivolumab + ipilimumab 
compared with 26.0 months for sunitinib (HR 0.63, 99.8% CI 0.44-
0.89). In the intention-to-treat group, the results were as follows: 
(i) ORR: 39% (95% CI 35-43) for nivolumab + ipilimumab compared 
with 32% (95% CI 28-36) for sunitinib (P = .02); (ii) median PFS: 12.4 
months (95% CI 9.9-16.5) for nivolumab + ipilimumab compared 
with 12.3 months (95% CI 9.8-15.2) for sunitinib (P = .85); (iii) median 
OS: NRfor nivolumab + ipilimumab compared with 32.9 months for 
sunitinib (HR 0.68, 99.8% CI 0.49-0.95). 

Interestingly, for International Metastatic Database Consortium 
(IMDC) favorable-risk patients, ORR and PFS both significantly 
favored sunitinib. Efficacy outcomes differed by programmed death-
ligand-1 (PD-L1) expression and IMDC risk group. ORR favored 
nivolumab + ipilimumab versus sunitinib in intermediate-/poor-risk 
patients with baseline PD-L1 expressions of less than 1% as well as 
1% or more. Importantly, a significant PFS benefit with nivolumab + 
ipilimumab versus sunitinib was seen in those with PD-L1 of 1% or 
more (HR 0.48, 95% CI 0.28-0.82). Baseline PD-L1 expression was 
lower in favorable-risk patients (≥1% in 11% nivolumab + ipilimumab 
versus 12% sunitinib) than in intermediate-/poor-risk patients. 
According to Dr. Escudier, nivolumab + ipilimumab should be the new 
standard of care in 2018, but only in intermediate-risk and poor-risk 
patients and not in people at good risk. He surmised that PD-L1 
expression should be used to help determine those most likely to 
benefit from combination therapy. 

A current RCT ongoing in Europe is the Tailored Immunotherapy 
Approach with Nivolumab in RCC (TITAN) phase III study, which 
should provide additional clarity as to who may benefit from upfront 
combinatorial therapy. This investigation aims to recruit 200 patients 
with metastatic RCC who were previously untreated or pretreated 
with 1 prior tyrosine kinase inhibitor and intermediate risk or high 
risk by IMDC criteria. These individuals will undergo nivolumab 
induction (3 mg/kg intravenously every 2 weeks for 8 treatments), 
and patients with complete/partial response will have nivolumab 
maintenance every 2 weeks. Those with stable/progressive disease 
after induction will be given an “ipilimumab boost” with nivolumab 
3 mg/kg + ipilimumab 1 mg/kg every 3 weeks for 2 doses. Those 
responders will then receive nivolumab maintenance, whereas 
patients who are either stable or progressive will get a second 
ipilimumab boost with nivolumab. 
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Dr. Escudier noted that the programmed cell death-1/PD-L1 + 
vascular endothelial growth factor inhibitor combinatorial regimens 
also show promise. The results of several phase III trials in the first-
line setting are expected soon, including:

• Javelin Renal 101 (n = 583): randomizing patients to avelumab + 
axitinib versus sunitinib 

• Randomizing patients (n = 735) to lenvatinib + pembrolizumab 
versus lenvatinib + everolimus versus sunitinib

• KEYNOTE-426 (n = 840): randomizing patients to axitinib + 
pembrolizumab versus sunitinib

• IMMOTION 151 (n = 915): randomizing patients to atezolizumab 
+ bevacizumab versus sunitinib 

Dr. Escudier commented that based on CheckMate 214, 
unfortunately, none of the above trials will be compared with the 
standard of care (nivolumab + ipilimumab), and new studies that are 
just underway are still using the wrong control arm (sunitinib). 

Investigations moving forward will make use of prospective 
predictive biomarkers, according to Dr. Escudier. One such study in 
Europe is the BIONIKK Trial, enrolling previously untreated metastatic 
RCC patients who will submit to a metastatic site biopsy to 
determine their “molecular subgroup.” Based on the results, they will 
then be randomized to nivolumab versus nivolumab + ipilimumab 
versus tyrosine kinase inhibitor (sunitinib versus pazopanib) and 
treated until RECIST 1.1 disease progression.

The future of immuno-oncology will also rely on enhancing the 
efficacy of immunotherapy, with a potential role for the microbiota 
and food. The mouse model has shown that feces composition 
may play a role in antitumor efficacy of immunotherapy, 
observing differences in the microbiome between responders and 
nonresponders. Fecal transplantation studies have successfully 
enhanced the efficacy of immunotherapy in these nonresponders. 
Finally, the role of food has been implicated with preliminary data 
suggesting improved responses in immunotherapy among animal 
models focusing on a ketogenic diet.

There are several key questions that must be answered as we move 
forward with immunotherapy in RCC: 

• Are PD-1 and PD-L1 inhibitors equivalent? 
• Duration of therapy--when should therapy be stopped in 

responders and which patients should we treat beyond 
progression?

• What is the appropriate schedule of treatment (every 2 weeks? 
every 3 weeks? every 4 weeks?)

• What is the appropriate dose? Why use a flat dose?
• Can we use steroids upfront to decrease toxicity?

In conclusion, Dr. Escudier had several important take-home 
messages: (i) immuno-oncology is key in RCC and is the current 
standard of care after tyrosine kinase inhibitor failure and 
should soon be the standard of care in the first-line setting, 
particularly in intermediate-risk and high-risk patients; (ii) the role 

of immunotherapy in the adjuvant setting must be studied; (iii) 
biomarkers are on their way; and (iv) the role of other factors such as 
the microbiota, alimentation, and the like should be explored further.
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