EVERYDAY UROLOGY
ONCOLOGY INSIGHTS – A UROTODAY® PUBLICATION

Enhanced Recovery After Surgery
(ERAS) Radical Cystectomy and
Urinary Diversion
BY ASHISH KAMAT, MD,
AND JANET KUKREJA, MD

Assessment of Cardiovascular Risk
with the Use of Androgen Deprivation
Therapy for Prostate Cancer
BY MATTHEW ROE, MD, MHS

Radium-223 The Only Approved
Targeted Alpha Therapy (TAT) in
mCRPC - Outcomes, Opportunities
and Lessons Learned
BY PHILLIP KOO, MD, FACS

Spotlight: ASCO GU 2017

TM

VOLUME 2, ISSUE 1

EVERYDAY UROLOGY
ON C OLOGY I NS I GHTS – A URO TO DAY® P UBLICAT I ON

VOLUME 2, ISSUE 1

CONTENTS

COVER STORY

10

Enhanced Recovery After Surgery (ERAS) Radical
Cystectomy and Urinary Diversion
BY ASHISH KAMAT, MD, AND JANET KUKREJA, MD

EXPERT PERSPECTIVE

16

Assessment of Cardiovascular Risk
With the Use of Androgen Deprivation
Therapy for Prostate Cancer
BY MATTHEW ROE, MD, MHS

CLINICAL UPDATE

22

Radium-223 The Only Approved
Targeted Alpha Therapy (TAT) in
mCRPC - Outcomes, Opportunities
and Lessons Learned
BY PHILLIP KOO, MD, FACS

TM

Everyday Urology™
ONCOLOGY INSIGHTS – A UROTODAY® PUBLICATION

Editorial Leadership
EDITOR-IN-CHIEF

EDITOR-AT-LARGE

Neal Shore, MD, FACS
Atlantic Urology Clinics
Myrtle Beach, South Carolina

E.David Crawford, MD
University of Colorado Hospital
Aurora, Coloradio

Editorial Board

SPOTLIGHT

30

ASCO GU 2017

Bishoy Morris Faltas, MD
Weill-Cornell Medical College
New York, New York

Phillip Koo, MD
Banner MD Anderson Cancer Center
Gilbert, Arizona

Petros Grivas, MD, PhD
Cleveland Clinic
Cleveland, Ohio

Alicia K. Morgans, MD
Vanderbilt-Ingram Cancer Center
Nashville, Tennessee

Ashish M. Kamat, MD, MBBS, FACS
The University of Texas, MD Anderson
Cancer Center, Houston, Texas

Charles J. Ryan, MD
University of California San Francisco
San Francisco, California

Thomas Keane, MBBCh, FRCHI, FACS
Medical University of South Carolina
Charleston, South Carolina

Evan Yu, MD
Seattle Cancer Care Alliance
Seattle, Washington

Badrinath Konety, MD, MBA
University of Minnesota
Minneapolis, MN

Digital Science Press Inc.

About Digital Science Press
Digital Science Press, Inc, has been publishing UroToday.com
since 2003 and has developed OncToday.com, in 2016. Digital
Science Press is committed to providing factually accurate,
timely, evidence-based urological and oncology information to
healthcare providers around the globe. In 2003 we recognized
that there are a significant number of scientific publications
and medical conferences and yet there was no single, easy to
access platform that accommodates this content. UroToday.com
became the reference platform that aggregates the relevant,
unbiased urology disease and treatment-based content and
is committed to assisting healthcare professionals in staying
up-to-date.

Founder and CEO
Gina B. Carithers

President
Joseph Palumbo

Managing Editor
Courtney Leonard

Art Director
Lisa Holmes, Yulan Studio

DISCLAIMER: The statements and opinions contained in the articles of Everyday
Urology™- Oncology Insights are solely those of the authors and contributors. The
appearance of the advertisements in the publication is not a warranty, endorsement
or approval of the products or services advertised or their effectiveness, quality or
safety. The content of the publication may contain discussion of off-label uses of
some of the agents mentioned. Please consult the prescribing information for full
disclosure of approved uses. To the extent permissible under applicable laws, no
responsibility is assumed by the publisher for any injury and/or damage as a result
of any actual or alleged libelous statements, infringement of intellectual property, or
privacy rights, or products liability whether resulting from negligence or otherwise,
or for any use of operation, ideas, instructions, procedures, products, or methods
contained within the material.
Everyday Urology™- Oncology Insights (ISSN 2473-3784) is published four times a
year by Digital Science Press, Inc., business office located at 11448 Deerfield Drive,
Suite 2, Truckee, CA. 96161.
POSTMASTER: Send address changes to Everyday Urology™- Oncology Insights
Digital Science Press, Inc. Subscription Customer Service, 11448 Deerfield Drive,
Suite 2, Truckee, CA 96161
CUSTOMER SERVICE: Customer service inquiries should be sent to publisher@urotoday.com Subscription inquiries should be sent to: cleonard@urotoday.com Access to
this journal is online at www.urotoday.com Other correspondence for Digital Science
Press, Inc. should be sent to: Attention: Digital Science Press, Inc. 11448 Deerfield
Drive, Suite 2 Truckee, CA 96161
COPYRIGHT AND PERMISSIONS: Everyday Urology™- Oncology Insights is published
four times a year by Digital Science Press. No portion of the work(s) can be reproduced without written consent from the Publisher. Permission may be requested
directly from the Publisher Email: publisher@urotoday.com ©Copyright, 2017.

FROM THE DESK OF THE EDITOR
Dear Colleagues:
Our first issue of 2017 emphasizes a well-known, yet an
evolving and important, theme: optimizing the successful multidisciplinary collaboration amongst oncologic physicians; and
furthermore, the importance of patient involvement, also known
as, patient-physician shared decision making (and assuredly,
successful integrated care). This multidimensional approach to
decision making and treatment has numerous advantages in all
phases of the patient care experience, the physician expectation
of successful genitourinary oncology outcomes, and efficiency
for the healthcare ecosystem. The authors of our three featured
articles in this issue include the specialties of: urology, cardiology
and nuclear medicine.
Urologists, Ashish Kamat, MD, MBBS, FACS and Janet Baack
Kukreja, MD, MPH, have co-authored our cover story, “Enhanced
Recovery After Surgery (ERAS) Radical Cystectomy and Urinary
Diversion”. Radical cystectomy accounts for approximately 10,000
cases annually and may be associated with considerable patient
morbidity and healthcare economic expenditures. The authors
explain with clear detail how ERAS and the multidisciplinary
approach involving surgeons, anesthesiologists, nurses, dieticians,
allied health professionals ,and patients and their caregivers is
crucial to optimizing the entire radical cystectomy patient care
experience and how prior recommendations have been replaced
by more efficient and evidence based pathways, which will
optimize both patient clinical outcomes and enhance economic
efficiencies. These two metrics are key to the future of our value
based healthcare transition as legislated by the adoption of
MACRA.
Cardiologist, Matthew Roe, MD, authors his expert perspective, “Assessment of Cardiovascular Risk With the Use of
Androgen Deprivation Therapy for Prostate Cancer”, which
reviews the concerns and risk analysis for instituting androgen
deprivation therapy for patients who may also have cardiovascular morbidities and increased risk profiles; he reviews the known
literature and the theoretical advantages and disadvantages for

ADT selection, which should thus enhance additional preventative
strategies to avoid complications of therapy and also augment
additional patient physician discussion of all options of care. The
issues discussed should cause oncologic physicians considering
the use of ADT to not only consider consulting the primary care
physician or cardiologist but also to review a prostate cancer
patient’s cardiovascular risk profile.
Radium-223 is the first targeted alpha therapy approved by
the US Food and Drug Administration which has demonstrated
survival prolongation for patients with castration resistant prostate
cancer. Nuclear Medicine Radiologist, Phillip Koo, MD, provides
a concise review of the registration trial development for Radium
223, its well tolerated safety profile, the course of therapy for
optimization, and the potential for combinatorial use with other
approved CRPC therapies, while again emphasizing the benefits
of multidisciplinary, integrative physician collaboration. Physicians
dedicated to maximizing CRPC patient outcomes, especially for
patients with bone metastases, and maintaining quality of life goals
must continue to stay updated with the evolving published and
presented most recent data, which Dr. Koo provides within this
well written review
In concluding this first issue of 2017, we provide the Spotlight
section which is focused on the 2017 ASCO GU meeting held in
Orlando, Florida. On UroToday.com, over 90 different abstracts
from the meeting are presented as well as plenary lectures and
state of the art presentations on: prostate, bladder, kidney and
testicular cancer.
Thank you for reading Everyday Urology-Oncology Insights,
and we look forward to our goal of continuing to provide our
readers with original content which will hopefully advance GU
oncologic care.
.
Sincerely,
NEAL SHORE, MD, FACS

Neal Shore, MD, FACS is an internationally recognized expert in systemic therapies for patients with advanced urologic cancers and innovative
therapies to treat patients suffering from prostate enlargement symptoms. Dr. Shore was recently appointed President-Elect of the Large Urology Group
Practice Association (LUGPA), which seeks to provide urologists with all the tools they need to effectively care for patients. Neal D. Shore, MD, FACS, is
the Medical Director of the Carolina Urologic Research Center. He practices with Atlantic Urology Clinics in Myrtle Beach, South Carolina. Dr. Shore has
conducted more than 100 clinical trials, focusing mainly on prostate and bladder disease.
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Bladder cancer presents an ever increasing health care burden across the globe.
The large majority of patients diagnosed with bladder cancer are over the age
of 55, with an average age at the time of diagnosis of 73 and an increasing
percentage 80 years and older.1 Men are about three to four times more likely to
get bladder cancer during their lifetime than women.1

A

lthough the causes of bladder cancer are unknown;
the risk factors associated include cumulative cigarette smoke
exposure (the most important risk factor).2 Importantly, the risk
factors for bladder cancer are also associated with cardiac
disease and diseases leading to decreased pulmonary function.
Thus, most bladder cancer patients are afflicted with several
comorbidities, adding to the complexity of management in
patients with bladder cancer.
Radical cystectomy with neoadjuvant chemotherapy is the
gold standard treatment for muscle invasive urothelial bladder
tumors.3 While neoadjuvant chemotherapy is one of the few
pieces of level one evidence we have for the treatment of bladder
cancer, this remains vastly underutilized.3 Despite the robust data
supporting neoadjuvant chemotherapy use, only approximately
one-third of patients receive neoadjuvant chemotherapy. The
reluctance to administer neoadjuvant chemotherapy is based
on perception of increased morbidity with age, delay in surgery,
and the opinion that this might add to complications of surgery.4
However, there is no data to support this perception and to the
contrary, in studies there has been no difference in complications
or readmissions based on neoadjuvant chemotherapy status.5,6
Radical cystectomy accounts for approximately 10,000 cases
annually. It is among the most complex urologic operations, and
associated with considerable morbidity and prolonged inpatient
VOLUME 2, ISSUE 1

stay. The single most reported quality indicator for radical cystectomy is length of stay, which remains high in the 8-9 day range in
the United States and 15-20 days in Europe.7 It is absolutely true
that radical cystectomy with bilateral pelvic lymph node dissection and urinary diversion is associated with a high post-oper-

Radical cystectomy accounts for
approximately 10,000 cases annually.
It is among the most complex urologic
operations, and associated with
considerable morbidity and prolonged
inpatient stay.
ative morbidity of between 30% and 64%, even in high-volume
centers.8 Of these complications, 15% are high-grade and there
is an approximate 25-30% hospital readmission rate.9,10 Thus, we
need to optimize patients prior to surgery, not only to improve on
post-surgical outcomes, but also to potentially facilitate higher
utilization of appropriate neoadjuvant chemotherapy.
11
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In the ‘classic,’ ‘traditional care’ or pre-enhanced recovery
after surgery (ERAS) pathway, a typical course for a patient undergoing radical cystectomy was associated with interventions that
sometimes increase the patient’s physical and emotional stress. In
addition, some previous interventions were based on surgical or
anesthesia dogma rather than high quality trials. One of the most
distressing elements to patients was a harsh bowel preparation
(bowel prep) which included both mechanical and antibiotic
treatment in combination with starvation beginning with a clear
liquid only diet up to 2 days prior to surgery and nothing to eat
or drink after the midnight before surgery. The practices of bowel
prep and starvation were aimed at decreasing surgical site infections, however, this often lead to the unintended consequences
of early hospital admissions, dehydration, sleep disruption and

One of the most distressing elements to
patients was a harsh bowel preparation
(bowel prep) which included both
mechanical and antibiotic treatment in
combination with starvation beginning
with a clear liquid only diet up to 2 days
prior to surgery and nothing to eat or
drink after the midnight before surgery.
unneeded burdensome physical and emotional perioperative
stress. Aggressive hydration was often needed to balance the
bowel preparation, sometimes patients were receiving an excess
of 10 liters of fluid intraoperatively. Postoperatively the patient was
kept with a nasogastric tube and was permitted nothing by mouth
until flatus, which could be 3 to 4 days of starvation after surgery.
The final parameter in which pre-ERAS patients were managed
includes copious opioid administration for pain control, often
leading to a decrease in mental acuity and mobility as well as the
unintended gastrointestinal (GI) side effects of nausea, vomiting,
ileus and constipation. In the United States, the typical length of a
hospital stay with traditional care is has been as long as 10 days
which may include some time spent in the Intensive Care Unit or
an extended recovery stay.11

What is Enhanced Recovery after Surgery
(ERAS)?
Patients and providers are often not understanding of what
their surgical journey will truly represent. A patient undergoing
radical cystectomy easily can exceed the limits of their bodies
12

to endure the physical and emotional toll of a 6 hour to 8 hour
surgery and the recovery there after. In a frail patient with multiple
comorbidities, this often leads to rapid deconditioning and
suboptimal outcomes. ERAS pathways were created to reduce
the physical and emotional stress for patients undergoing major
surgical interventions.
ERAS pathways were first introduced in the 1990s as a means
to reduce morbidity and improve effectiveness of care; the major
thrust was in Europe where colorectal surgeons led the charge.
Since then this has been adopted stateside and several meta-analyses have shown accelerated recovery, decreased hospital stay
and improved quality of life for patients with ERAS in colorectal
surgery. Thus, the use of ERAS is now routinely encouraged after
colorectal and other major GI procedures.12,13 One meta-analysis
revealed a consistent improvement in the quality of care by
enabling standardization of health care processes using ERAS.14
Moreover, while accelerating recovery and safely reducing
hospital stay, ERAS pathways optimize utilization of health care
resources. The ERAS nature requires a multimodal approach
focused on peri-operative period. Meta-analyses dependably find
improved patient recovery after surgery, improved physiologic
and psychological responses, and discharge to home earlier, all
without compromising safety and wellbeing. Based on the favorable outcomes with ERAS for colorectal cancer, this paradigm
has been adopted by high volume centers for bladder cancer
surgery with resulting improvements in care for our patients.8
ERAS works best within the perioperative spectrum comprised of pre-, intra- and post-operative parameters (Figure 1).15
In the preoperative environment, expectations are set and optimal
care for medical co-morbidities is undertaken. Optimization
of nutrition is important and includeds discussion of pre- and
post-operative recommended intake. Short term dietary modification to increase protein and carbohydrates in their diet and
advice to decrease alcohol intake may be helpful. Smoking cessation is encouraged and cessation therapy may be recommended.
Prehabilitation is also recomended, this can be something as
simple as walking 30 minutes twice daily. While true prehabilitation training program with physical therapy, physiatry or geriatrics
would be ideal, due to the time sensitive nature of bladder cancer,
we often cannot delay surgery more than 4-6 weeks. Even though
this is a short time span, it must be remembered and emphasized
to the patient and family that any physical conditioning, even
for one week, is helpful. Intesive bowel preparation is avoided.
The patient should be given written and oral pre-admission
information describing the specific aspects of the process: what
will happen during hospitalization, what they should expect with
respect to length of stay and whether there will be a home plan
for a visiting nurse or home health aide, who will be at home with
the patient after discharge. Most importantly, the patient and his or
her support system should actively be engaged and play a role in
their preparation and recovery process.15
Efficient and expeditious surgery is of utmost importance. Today surgeons use a smaller incision, and less bowel
EVERYDAY UROLOGYTM
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manipulation. Additional goals of surgery are to minimizie blood
loss and the need for transfusion. In the ERAS intraoperative
framework opioids are avoided and non-narcotic analgesia is provided intraoperatively. Intraoperative goal directed fluid therapy
also plays a role in decreasing postoperative morbidity.8 Local
anesthetic should be used at the incision sites. Multiple modes
of local pain blockade can be used alone or in combination,
these include: long acting local anesthetic (e.g. Exparel®) in the
incision, On-Q® pumps with continuous local anesthetic infusion,
epidurals, quadratus lumborum blocks or transversus abdominal
(TAP) blocks.8 The use of local anesthetics also allows for early
mobilization, which is essential to the ERAS pathway. Patients are
encouraged to be out of bed the night of surgery and ambulate at
least four times daily all of which cannot be done if the patient has
intense pain.
Avoidance of opiods is continued into the postoeperative
period to reduce ileus and encourage mobilization. Prior to
VOLUME 2, ISSUE 1

ERAS implementation, postoperative ileus, or lack of GI motility,
was the most common cause for prolonged hospitalization and
readmission, occurring in 12-25% after radical cystectomy.16 Lack
of GI recovery contributes to morbidity and increased risk of
secondary clinical consequences, such as nosocomial infections
and adding a substantial cost burden to the healthcare system.17-19
Pharmacological prophylaxis is recommended to avoid postoperative nausea or vomiting, and early enteral feeding is encouraged.
Nasogastric tubes are to be avoided. Alvimopan is administered
as one dose preoperatively (before opioid exposure) and then
twice daily usually until discharge to home. Alvimopan is a
peripherally acting μ-opioid antagonist, with limited ability to
cross the blood–brain barrier, and indicated for the prevention
of postoperative ileus.20 It was approved for use in radical cystectomy based on the pivotal phase 4, randomized double-blind,
placebo controlled clinical study of 280 patients.21 The results of
this study showed a significant decrease compared to placebo
13
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in overall postoperative ileus related morbidity, nasogastric tube
use, and length of hospital stay with no adverse safety concerns or
increases in readmissions.21

Successful implementation of ERAS
The use of ERAS after radical cystectomy has been demonstrated to reduce hospital stay in several studies without increasing complications or readmissions.15,22,23 Studies using matched
and unmatched historical comparisons and randomization to
compare ERAS to traditional care have reported many positive
outcomes in addition to length of stay reduction. An important
factor is also the added improvement in quality of life for the
first three days after surgery in ERAS patients compared to
traditional care patients.23 Additional positive ERAS improvements
in various studies have been decreased post-operative wound
healing disorders, GI complications, fevers and thromboses.15,22,23
Interestingly, analgesic demand has also been significantly lower
ERAS groups and patients eat more food in relation to the amount
of food they are offered.15,23

Reduced cost and readmissions
Despite a reduction in some complications
and costs with ERAS, readmission rates
for cystectomy have remained stable over
the past decade. Radical cystectomy has
one of the highest readmission rates of
any surgery, at about 30%.

ERAS protocols for radical cystectomy aim to improve patient
care, reduce complications, and shorten hospital stay while
potentially reducing health care expenditures. In one study of 201
consecutive patients at a single institution, half were managed
with ERAS and the remaining half were managed with traditional
management.24 In this study, improved clinical benefits and
cost savings were seen in the ERAS arm when compared to the
traditional management.24 The cost center–specific expenditures
of the ERAS protocol for radical cystectomy, demonstrated a
$4,489 savings in 30-day costs relative to standard management.24
Despite a reduction in some complications and costs with ERAS,
readmission rates for cystectomy have remained stable over the
past decade. Radical cystectomy has one of the highest readmission rates of any surgery, at about 30%.9,10
Analysis of government and hospital databases reveal
14

readmission rates for cystectomy exceed rates of esophagectomy, lung resection, and pancreaticoduodenectomy (Whipple),
and exceed all other urologic surgeries.25 Overall, 30-day and
90-day readmission rates ranged from 13% and 23% for lung
resection and 30% and 43% for cystectomy, respectively.25 In
2012 the American College of Surgeons National Surgical Quality
Improvement Program (NSQIP) database identified patients
undergoing radical prostatectomy, radical or partial nephrectomy
and radical cystectomy who had unplanned readmission within 30
days after surgery, and the causes of their readmission.26 Radical
cystectomy, again, had the highest burden of readmission compared with the other urological surgeries assessed in the study.26
Most readmissions occur early, within the first week after surgery
and 77% are readmitted within 2 weeks of discharge.27 These
patients tend to stay in the hospital for 7 days or more when they
experience a readmission.27
Unfortunately despite adherence to most recent perioperative antibiotic guidelines, the incidence of readmissions after radical cystectomy due to infection still remains significant.28 Reasons
for readmission change over time was shown in a population
based study of 1,782 patients.29 During the 6-year study period,
25.5% of patients undergoing cystectomy were readmitted within
30 days of discharge.29 Depending on the time from discharge the
reasons for readmission varied. Infectious diagnoses were most
prevalent by 30 days after discharge whereas GI and failure to
thrive diagnoses appeared more common in the first 5 days after
discharge.29 The most common new diagnoses at readmission
involved infection, failure to thrive, and urinary and GI etiologies.29
Going forward, close surveillance of how imminent policy reforms
affect patterns and quality of care will be necessary.
For patients undergoing cystectomy, substantial increases
in the use of post-acute care yield reductions in hospitalization.
The post discharge time period focuses on the first few weeks
after discharge with emphasis on modifiable readmission factors.
Several reviews and meta-analyses document that early follow-up
may reduce readmissions by 20%.30 Follow-up care should
include vigilance in looking for complications, a complication
caught early may avoid a readmission. Communication between
the patient and the physician is extremely important in the postoperative period. There should be early follow up with the patient’s
primary care provider, in addition to early and frequent phone
calls from their surgeon.31,32 With technology as a fact of life,
tele-medicine and use of mobile apps are helpful.33,34 The most
common categories of interventions which have been studied
and reduced readmissions include patient education, discharge
planning, follow-up telephone calls, patient-centered discharge
instructions, and discharge coaches or nurses who consistently
interact with the patient before and after discharge.30
In summary implementation of the ERAS pathway begins
before surgery, when expectations are communicated and
discussed prior to the actual admission. At this time the patient
and physician identify and treat comorbidities emphasizing
physical conditioning and proper nutrition. Reductions in ileus
EVERYDAY UROLOGYTM

are expected from ERAS principles including: bowel preparation
avoidance, decrease bowel handling intraoperatively, use of
alvimopan, avoidance of opioids, and use of local analgesias.
Expeditious surgery helps to minimize time under anesthesia with
the additional goal of minimizing blood loss. The patient should

In summary, implementation of the ERAS
pathway begins before surgery, when
expectations are communicated and
discussed prior to the actual admission.
be an active participant in his or her recovery as soon as possible
with simple measures such as early mobilization. Oral intake is
begun early, with rapid advancement from liquid to regular diet.
Of couse, medical judgement should be exercised here, especially in older patient at risk of aspiration. Beginning early oral
intake helps with caloric needs and a improves the patients sense
of wellbeing. At discharge it is imperative that the patient should
be ready both mentally and physically to take care of themselves
with minimal assistance and have support at home from family
and friends. When discussing expectations it is important to
remember that they may vary among cultures and sensitivity
is required. Once a patient is discharged, care continues and
the first two weeks after discharge are critical for followup and
readmission prevention.
ERAS as a multidisciplinary approach involving surgeons,
anesthesiologists, nurses, dieticians, and allied health professionals is one of the key paradigm shifts that is now needed to
optimize recovery of our patients undergoing radical cystectomy.
No single intervention significantly reduces morbidity, but the
combination of many interventions at all levels of the pathway is
likely to accelerate the patient journey from diagnosis to return
of normal function. The traditional pathway after diagnosis of
muscle invasive bladder cancer has, unfortunately, not actively
involved patients in the process (other than decision making). It
is imperative that we include the patient – and their family/loved
ones – in the entire process, from the time of diagnosis to the time
of complete recovery and transition to survivor status.
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Heart disease and cancer are the leading causes of death in the United
States.1 Prostate cancer (PC) is the most common cancer in American
men, and PC is most frequently diagnosed among men aged 65 to 74
years.2 The American Cancer Society’s estimates for PC in the United
States for 2017 are about 161,360 new cases. Of these, about 26,730
are expected to die of the disease.1

Background
Cardiovascular disease (CVD) comprises all disorders of the
heart and circulatory system, including coronary heart disease,
peripheral arterial disease, cerebrovascular disease, cardiomyopathies, congenital heart disease, and other heart and circulation
conditions. Nearly 801,000 deaths in the nation are accounted
for by CVD annually (approximately 1 of every 3 deaths), with
CVD being the leading cause of death for noncommunicable
diseases.3 Coronary heart disease results in mortality in 45.1% of
cases attributable to CVD in the United States, followed by stroke
(16.5%), heart failure (8.5%), hypertension (9.1%), diseases of the
arteries (3.2%), and other cardiovascular (CV) conditions.4,5

Pathophysiology
The most common underlying cause of CVD is atherosclerosis.6 When the process occurs in the arterial system, the vessels
become narrow in a number of different vascular beds due to
gradual build-up of fat and cholesterol substances (atheroma or
arterial plaques) within the walls of the arteries. Atherosclerosis
can affect any artery in the body, including those in the heart,
brain, arms, legs, pelvis, and kidneys. Consequently, various diseases may develop based on which arteries are affected. Multiple
VOLUME 2, ISSUE 1

Nearly 801,000 deaths in the nation are
accounted for by cardiovascular disease
annually (approximately 1 of every 3
deaths), with cardiovascular disease
being the leading cause of death for
noncommunicable diseases.3
CV risk factors contribute to the development of arteriosclerosis,
such as diabetes mellitus, smoking, hypertension, hyperlipidemia,
obesity, inactivity, and inflammation. If atherosclerotic plaques
are disrupted or eroded, thrombotic and embolic complications,
including sudden cardiac death, acute myocardial infarction, acute
stroke, and other manifestations, may ensue.

Epidemiology
The incidences of PC and of CV events increase with age. In
a prospective cohort study, 22,048 men 40 to 84 years old, who
were free of major disease, were followed from 1982 to 2007. In
this study, the occurrences of new CVD and cancer climbed until
17
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age 80, and the CVD rate continued to rise after the 80th year. The
incidence of carcinoma late in life apparently declined in cancers
that are usually detected by screening, such as PC.7,8
Furthermore, the findings of two large cohort studies showed
that CVD is the second leading cause of death after PC and other
nonprostatic causes, regardless of the androgen deprivation
therapy (ADT). One study was conducted by the South European
Uroncological Group or SEUG of 766 patients to determine

“Cardiovascular disease such as stroke
and myocardial infarction has been
reported in the medical literature in
patients with androgen deprivation
therapy. Therefore, all CV risk factors
should be taken into account.”12
whether intermittent ADT is associated with a shorter time to
progression,9 and the other study was a controlled one of 985
patients conducted by the European Organisation for Research
and Treatment of Cancer or EORTC.10 ADT is being prescribed
increasingly for the treatment of local or regional PC. An epidemiologic study of 37,443 population-based men who were
diagnosed with local or regional PC in the Veterans Healthcare
Administration concluded that ADT using a gonadotropin-releasing-hormone (GnRH)-agonist was associated with an increased
risk of diabetes and CVD.11
In 2010, these findings led the U.S. Food and Drug
Administration to require manufacturers of GnRH agonists to add
extra safety information to drug labels to include the increased
risk of diabetes and certain CV events (heart attack, sudden
cardiac death, stroke) in men treated for this type of PC. The
European Medicines Agency or EMA also prompted a similar
label change for GnRH-agonists and GnRH-antagonists as follows,
“Cardiovascular disease such as stroke and myocardial infarction
has been reported in the medical literature in patients with androgen deprivation therapy. Therefore, all CV risk factors should be
taken into account.”12

circulation, thereby mitigating the growth of androgen-dependent
PC cells.13
Orchiectomy is one surgical procedure used to remove the
testicles. Subcapsular orchiectomy, a more acceptable surgical
method, takes away only the tissue in the testicles that produces
androgens. Both procedures are irreversible and are associated
with morbidity and the risk of post-operative complications.
Chemical castration is the use pharmacologic agents such
as antiandrogens (eg, flutamide and bicalutamide) to block
the binding of androgen to its receptor. The most commonly
used pharmacologic agents are luteinizing hormone-releasing
hormone (LHRH)-agonists which prevent the secretion of LH.
LHRH-agonists, or LHRH analogues, are synthetic proteins
structurally similar to LHRH and bind to the LHRH receptor in
the pituitary gland. LHRH is synonomous with GnRH, therefor
LHRH-agonists are also called GnRH-agonists. Herein, we will
use the term GnRH. Androgen deprivation with a GnRH-agonist
relies on the continued presence of high levels of the agonist to
saturate the receptors in the pituitary gland, causing that gland to
stop producing LH. Without LH stimulation, testosterone ceases
to be produced from the testicles. Unlike orchiectomy, the effects
of these drugs on androgen production are reversible. Once
therapy is halted, testicular androgen production usually resumes.
In contrast, GnRH-antagonists prevent GnRH from binding to its
receptors in the pituitary gland, thereby halting the secretion of

A cohort study of more than 30,000 PC
patients revealed that pre-existing CVD
increases the risk of death in men with
PC who receive ADT, especially during the
first six months of treatment.
LH and causing the body’s androgen levels to drop. Unlike GnRHagonists, GnRH-antagonists do not lead to a testosterone flare.13

Methods of androgen deprivation therapy

Relative risk of CVD with GnRH/LHRHagonists in observational studies and
randomized, controlled trials (RCTs)

ADT is pharmacologic hormonal manipulation. Normally, in
the otherwise healthy male, when androgen levels in the body are
low, GnRH stimulates the pituitary gland to produce luteinizing
hormone (LH), which then stimulates the production of androgens
(testosterone) by the testicles. In turn, androgens stimulate the
development of PC cells. ADT reduces the level of androgens in

A cohort study of more than 30,000 PC patients revealed that
pre-existing CVD increases the risk of death in men with PC who
receive ADT, especially during the first six months of treatment.
Moreover, differences in the type of preexisting CVD apparently
had an effect. Earlier ischemic heart disease had only minimal
impact on overall mortality, whereas patients with pre-existing
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Figure 1: Mechanism of action of GnRH antagonists differs significantly from that of GnRH agonists
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stroke had higher mortality than those without ischemic heart
disease or stroke.14
The putative mechanism underlying the association of ADT
with elevated risks of CV events in patients with PC is speculative.
But it is thought to be related to metabolic and immunomodulatory changes induced by ADT that destabilize previous atherosclerotic plaques among those with prior CVD and potentially
accelerate the progression of atherosclerosis.
Men with PC who were on ADT were subjects in a cohort
study of 41,362 men investigated for the risk of thromboembolic
disease while accounting for known risk factors. This study
analyzed 8 observational studies and 8 RCTs. When the results
were compared from risk and timing of CVD after androgen
deprivation by the three modalities of ADT, the major finding
was that CVD-related events were highest within 6 months of
ADT initiation in men with pre-existing CVD, regardless of the
type of ADT. Men who experienced a CVD event within one year
before the start of ADT were at the highest risk during the first 6
VOLUME 2, ISSUE 1
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The relative risk of CV events differs
among the many agents used in the
treatment of PC for GnRH-agonists
versus GnRH-antagonists, and several
hypotheses exist to explain why an
association between ADT and increased
CV events occurs.16
months of therapy when put up against those in the comparison
cohort.15 Nevertheless, efforts to explain the relationship between
androgen deprivation and CV events remain elusive, and there
remains considerable disagreement on the relative risk of
association between ADT and CVD with GnRH/LHRH-agonists
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in observational studies versus randomized clinical trials. All of
the observational studies showed a relative risk greater than 1.0,
whereas the results from the RCT mixed.15
The relative risk of CV events differs among the many agents
used in the treatment of PC for GnRH-agonists versus GnRHantagonists, and several hypotheses exist to explain why an
association between ADT and increased CV events occurs.16 One
possibility is that potential cardioprotection provided by testosterone is interrupted by ADT. Another explanation is that circulating
T cells with the capacity to express the GnRH receptor become
activated and then infiltrate atherosclerotic plaques, causing
fibrous cap disruption and plaque destabilization. GnRH-agonist–
mediated immune activation may therefore be linked to CVD.

The potential role of the metabolic syndrome
Metabolic syndrome is a disorder of energy use and storage,
named for the cluster of conditions that include increased blood
pressure, high blood sugar, excess body fat around the waist, and
abnormal cholesterol or triglyceride levels.17 Metabolic syndrome
typically occurs in obesity and inactivity and is characterized
by decreased levels of androgens and increased levels of
low-density lipoprotein, triglycerides, and insulin. Testosterone is
required for metabolic homeostasis, and its deficiency is associated with increased fat mass (in particular, central adiposity),

“Cardiovascular disease such as stroke
and myocardial infarction has been
reported in the medical literature in
patients with androgen deprivation
therapy. Therefore, all CV risk factors
should be taken into account.”12
reduced insulin sensitivity, and impaired glucose tolerance as
well as elevated levels of triglycerides and cholesterol plus low
high-density-lipoprotein-cholesterol. When testosterone activity is
blocked by ADT as a treatment for PC, a metabolic syndrome-like
state may develop, leading to a progression of underlying
atherosclerosis.6,13,15

Hypothalamic-pituitary-gonadal (HPG) axis
Testicular testosterone secretion is regulated by the HPG axis
(Figure 1),18 which is a convention to talk about individual endocrine glands as a single entity because they often act together.
20

When metabolic processes are so closely interdependent, the
individual pathways do not operate alone. A reaction in one
pathway creates a compensatory effect in another. The HPG axis
plays a critical part in the development and regulation of body
homeostasis, most importantly in the reproductive and immune
systems.18
GnRH is secreted from the hypothalamus by GnRHexpressing neurons. The anterior portion of the pituitary gland
produces LH and follicle-stimulating hormone (FSH), and the
gonads produce estrogen and testosterone. The hypothalamic
GnRH stimulates the anterior pituitary gland to release LH
and FSH, which stimulate testosterone release from the testes.
Testosterone, in turn, stimulates PC cell proliferation through the
action of its active metabolite, dihydrotestosterone, on androgen
receptors in the prostate cells. Meanwhile, circulating testosterone exerts a negative feedback control on hypothalamic LH
secretion.18
Mechanisms of action of GnRH-antagonists and GnRHagonists differ. GnRH-agonists work by overstimulating GnRH
receptors. These agonists stimulate GnRH receptors in cells of the
anterior pituitary gland. Constant exposure to high-affinity stimulation leads to downregulation of pituitary receptors, inhibition of
LH and FSH release, and a concurrent reduction in testosterone
production. With time, overstimulation leads to desensitization.
Consequently, production of LH, FSH, and testosterone is reduced.
However, GnRH-agonists stimulate testosterone production
before shutting it down. This initial testosterone surge can result
in a transient increase (flare) in PC growth and in some patients,
a worsening of symptoms, or flare. Only after an initial LH surge
is testosterone suppression achieved, which delays reaching
castration levels of testosterone and stimulates overproduction
of testosterone for the first 30 days. Occasionally, patients may
experience additional surges during long-term treatment on
re-administration of GnRH-agonists, known as acute-on-chronic
flare response or microsurge.18
On the other hand, GnRH-antagonists inhibit testosterone
production directly. The antagonist is a competitive inhibitor of
pituitary GnRH receptors. This blockade directly suppresses the
secretion of LH and FSH and thereby reduces testosterone production by the testes without the initial stimulation of testosterone
seen with GnRH-agonists.18
In RCTs, GnRH-antagonist therapy provides more rapid
suppression of LH, FSH, and testosterone than GnRH-agonist
treatment. Compared with the GnRH-agonist, there is evidence
of improved disease control by a GnRH-antagonist, with a longer
interval to prostate-specific-antigen progression and a greater
reduction of serum alkaline phosphatase. In a post hoc analysis
of six randomized trials, the risk of cardiac events within 1 year
of initiating therapy was significantly lower among men receiving
a GnRH-antagonist than a GnRH-agonist. Preclinical laboratory
data suggest a number of mechanisms whereby GnRH-antagonist
EVERYDAY UROLOGYTM

The putative deleterious effects of ADT
on CVD progression and the risk of
subsequent CV events underscore the
need for individualizing patient treatment
in light of key risk factors and a prior
history of CVD.
therapy may benefit men with pre-existing CVD. The most
plausible hypothesis here is that unlike GnRH-agonists, GnRHantagonists do not activate T-lymphocytes, which act to increase
atherosclerotic plaque rupture.19

Conclusion
The putative deleterious effects of ADT on CVD progression
and the risk of subsequent CV events underscore the need for
individualizing patient treatment in light of key risk factors and a
prior history of CVD. We have noted that the incidences of both
CVD and PC escalate with older age, and CVD is the second
leading cause of death among men with PC. Generally, ADT is
associated with a higher risk of CV events, particularly in the first
6 months of treatment, in men with pre-existing CVD. Precisely
why this occurs is speculative, but it may be related to metabolic
and immunomodulatory changes that destabilize earlier atherosclerotic plaques and potentially accelerate the progression
of underlying atherosclerosis. There is a potential hypothesis
that GnRH-agonists stimulate T-cell–mediated proinflammatory
responses, in turn leading to destabilization of atherosclerotic
plaques compared with GnRH-antagonists. Such antagonists are
associated with a reduced risk of CV events among men with
pre-existing CVD compared with agonists. One credible hypothesis is that T-lymphocytes believed to contribute to atherosclerotic
plaque rupture are not activated by GnRH-antagonists.
In PC, suppression of testosterone levels is central to the
treatment goals for patients with that type of carcinoma. How
this result is achieved needs to take into account the individual’s
disease characteristics and any underlying conditions, especially
CVD. The choice of ADT should thus be guided by the additional
risk associated with those pre-existing conditions and the known
characteristics of the ADT options.
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M

ore than 90% of patients with metastatic castration-resistant prostate cancer (mCRPC) develop bone metastases
which leads to a significant increase in morbidity and mortality.1,2
Patients with metastatic prostate cancer and bone involvement
have only a 3% five-year survival, whereas the five-year survival
of patients without bone metastases is 56%. Skeletal-related
events (SRE) in mCRPC patients may cause potentially devastating effects, such as decreased survival and pain, impaired mobility and spinal cord compression.2 Bony metastases and SREs
diminish a patient’s quality of life and increase medical costs.3,4
Radium-223 dichloride (radium-223), a radiopharmaceutical
which is injected intravenously, is the first and only targeted-particle emitter approved by the FDA in the United States for treatment
of bone metastases from prostate cancer.
Radium-223 resides in the same group of elements in the
periodic table as calcium, thus it acts as a bone seeking calcium
mimetic and selectively binds to areas of increased bone turnover
which is seen with bone metastases. Non target localization in
soft tissues is limited. As a targeted alpha particle, radium-223
predominantly emits alpha particles as opposed to beta emitters
such as ytrrium-90 and strontium-90. Alpha particles have a short
range of radioactive emission thereby minimizing toxic effects on
adjacent healthy tissue. Beta particles have a much longer range
which results in greater damage to normal cells. Beta particles
deliver a few hundred keV of energy over a few millimeters, alpha
particles deliver a bigger punch of 5 MeV, over a much shorter
distance on the order of a few microns. That very large amount of
energy deposited in short range makes them more cytotoxic to
the cell than beta emitters generating highly localized and intense
radiation zones that induce nonrepairable, doublestranded DNA
breaks. The highly targeted nature of radium-223 helps preserve
the surrounding healthy bone marrow, thereby limiting side
effects. The use of radium-223 has been reported to improve
overall survival (OS) rates, and extend the time to first symptomatic SRE in men with mCRPC and symptomatica osseous metastases. Improving OS rates and reducing the risk for symptomatic
skeletal-related events are critical in the treatment of mCRPC
patients.5
Alpharadin (radium 223) in Symptomatic Prostate Cancer
Patients (ALSYMPCA) was the pivotal phase III clinical trial that
VOLUME 2, ISSUE 1

led to the US Food and Drug Administration (FDA) approval of
radium-223 for the treatment of patients with mCRPC, symptomatic bone metastases and no known visceral metastatic disease.
The ALSYMPCA trial enrolled 921 patients with symptomatic
CRPC and skeletal metastases who were not eligible for, or
declined treatment with docetaxel. Patients were randomly
assigned in a two to one ratio to six monthly injections of
radium-223 or a matching placebo. Patients also received the
best standard of care for their disease and symptoms, including
external beam radiation therapy (EBRT) and/or abiraterone
therapy. At the interim analysis ALSYMPCA demonstrated OS
rates in the radium-223 group significantly improved compared to
placebo (14 months vs. 11.2 months). Consequently the trial was
halted early for efficacy. The final updated analysis confirmed the
radium-223 survival benefit with an OS rate of 14.9 months in the
radium-223 arm compared to 11.3 months in the placebo arm,
(P<0.001).5
The ALSYMPCA trial also demonstrated benefit on symptomatic SREs in men with bony mCRPC. Symptomatic SREs
occurred in 202 (33%) of the 614 patients in the radium-223 group
compared to 116 (38%) of the 307 patients in the placebo group.
Time to first symptomatic SRE was prolonged in the radium-223
group with a median of 15.6 months compared to 9.8 months
with placebo treatment, (P=0.00037). The trial also revealed that
radium-223 reduced the risk of pain and spinal cord compression
morbidities compared with placebo (HR=.67). Radium-223 did
not significantly increase the risk for pathologic bone fractures or
tumor-related orthopedic surgical interventions.6
In the ALSYMPCA trial, 12 percent of patients in the
radium-223 group suffered thrombocytopenia, compared
with 6 percent in the placebo group, and 5 percent of patients
who received radium-223 had neutropenia compared with 1
percent of patients who received placebo.5 The overall safety
profile with radium-223 (targeted alpha-particle) is very good,
especially when compared to other standard bone-seeking
beta-emitters. This safety profile is likely a direct result of the fact
that radium-223 has a short range of activity thereby limiting the
amount of non-target radiation.
Importantly, before patients receive radium-223, it is critical
(Continued on page 27)
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to obtain bloodwork prior to undergoing treatment. Prior to
the first administration, patients’ Hgb should be greater than or
equal to 10 g/dl, the absolute neutrophil count (ANC) should
be 1.5 X 109/L or higher, and platelet count should be 100 X
109/L or higher. For subsequent doses, the recommended ANC
count should be 1 X 109/L or higher, and platelet count must be
50 X 109/L or higher. No minimum Hgb level is included in the
package insert for subsequent doses. To safeguard patients,
radium-223 should be discontinued if hematological values do
not recover within 6 to 8 weeks of the last administration despite
supportive care.
Data accumulated since the ALSYMPCA trial indicate that
patients who complete at least five cycles of radium-223 achieve
the best OS benefit compared to patients who complete just
one to four doses. Patients who are least likely to complete the
treatment are those with more advanced disease and/or have
undergone prior treatments with other therapies. Patients who
do not complete all six cycles usually drop out due to disease
progression, decreased blood count, or other complications.
Unfortunately, patients with symptomatic mCRPC are often not
referred for radium-223 therapy until they are diagnosed with
late-stage metastatic disease. At that point, there is a lower likelihood that they will complete all six cycles of radium-223 therapy.7
To provide the benefits of radium-223 treatment earlier to
patients with mCRPC, we need to better define symptomatology
related to bony metastases. Symptoms can manifest in many
ways such as fatigue, sleep disturbances, increased distress and
irritability, impaired mobility, and difficulty in performing activities
of daily living. Today, we often define symptomatic bony mCRPC
simplistically as a disease in which patients show signs of bone
pain. However, if we wait until patients have painful symptoms to
administer radium-223, we may be providing this therapy too late
in the disease to result in a survival benefit. Radium-223 treatment
earlier may help patients achieve an improved OS from the
drug.8-10
We also know from clinical studies that patients with lower
alkaline phosphatase (ALP) levels do better with radium-223
treatment. A retrospective review published in 2016 of 110
patients with mCRPC treated at MD Anderson Cancer Center
study found that treatment with the radiopharmaceutical produced a significant reduction in ALP and pain, and concomitant
abiraterone together with an increased number of radium cycles
were associated with improved OS and progression free survival
(PFS). The same review also reported that the total number of
radium cycles and concomitant EBRT were predictive of bone
marrow failure (BMF), but concominant hormonal therapy and
chemotherapy treatment were not associated with BMF.11 Further
prospective studies are necessary before we should consider the
use of radium 223 concurrently with chemotherapy.
Assessing progression and outcomes on radium-223 is more
than monitoring prostate specific antigen (PSA) levels. Patients on
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radium-223 who respond to the radiopharmaceutical can experience an initial symptomatic flare, including a rise in PSA. Signs of
progression on radium-223 are often multifactorial, and clinicians
should be aware of this when monitoring patients.12
How do we sequence the variety of treatments that improve
survival rates of patients with mCRPC? To truly provide patients
with the full benefits of current mCRPC therapies, it may be useful
to consider changing our perspective to this topic to a layering
approach rather than sequencing approach. Compelling data on
this topic is not available, but it might be wise to consider more
combination therapies especially when there are different mechanisms of action. Clinical trials are investigating some of these
combinations using immunotherapy, novel hormonal agents, and
radium 223.13 In the past, use of radiopharmaceuticals resulted
in serious bone marrow suppression that made it more difficult
to administer chemotherapy afterward. However, the ALSYMPCA
trial demonstrated that radium-223 can safely be given to patients
pre- and post-docetaxel treatment, indicating that radium-223
does not hinder the ability to administer chemotherapy afterwards. This is promising as it also opens the door for more options
in the future such as retreatment with radium-223 in select patient
groups.
How can a healthcare provider make decisions about
whether a second therapy can be added to radium-223 treatment?
Studies are investigating whether combining radium-223 with
enzalutamide or abiraterone is safe and effective. A prospective
trial is now testing outcomes with abiraterone combined with
radium-223 in patients with mCRPC, and the results should be
available within the next 12 to 18 months.14
At this time concurrent administration of chemotherapy and
radium-223 treatment is not recommended. Nevertheless, studies
are exploring this possibility, although two treatments that act
on bone marrow likely carry an increased risk for bone marrow
toxicity. Preliminary data from ongoing studies indicate that lower
dose docetaxel combined with radium-223 may be safe. The
question of how to sequence prostate cancer drugs in combination with radium-223 is included in the recommendations by the
recently published RADAR 2 working group. The RADAR II paper
states that following a second-generation androgen pathway
inhibitor, radium-223 should be considered for patients with
bone metastases upon the emergence of signs and symptoms
(ie, fatigue, impaired mobility, previous or current bone pain). The
risk of bone metastatic disease can be independently predicted
by alkaline phosphatase (ALP) and PSA. And finally, The Working
Group advises that consideration be given to adding (therapeutic
layering) radium-223 to androgen pathway inhibitors in patients
with bone metastases and symptoms.15 We expect to see more
data that looks at outcomes from retreatment with radium-223
in mCRPC in the next few years. If we can treat our patients with
bone metastases earlier in the course of their disease, we may
also create a window to retreat them later when they have a higher
burden of osseous metastatic disease.
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Patients with bone metastases are usually assessed for
disease progression by one of several imaging methods each
with advantages and shortcomings.16 The timing of imaging
scans to monitor the patient’s response to treatment between
cycles may not be helpful, because patients on radium-223 may
develop more bone metastases during therapy, or may have a
flare response, or the changes are undetectable by the imaging
method used. In most cases, these responses on bone scan
should not serve as an indication to discontinue therapy because
the goal is to have patients complete the six cycle of treatment.
Another concern for patients undergoing radium-223 therapy
is development of visceral metastases during the 5 months of
therapy. CT scans should be performed when there is a suspicion
of visceral metastases, signaled by increased symptomatology,
rapid rise in PSA level, or clinical deterioration.16
Fluoride PET/CT scans have greater sensitivity, specificity,
and accuracy than conventional bone scans.17 18F-fluoride
positron emission tomography/computed tomography (PET/
CT) bone imaging is possibly a useful tool to predict prognosis
and outcomes in patients who receive the radium-223. A 2015
published study of 18F-fluoride PET/CT to assess skeletal metastases, survival rate, and risk of skeletal-related events in patients
with advanced bony CRPC who received radium-223 revealed
that whole-body skeletal tumor burden was an independent
predictor of OS rates and SREs in patients with advanced CRPC
who received radium-223.17 In this study, 76 patients were treated
with radium-223, and of these, 42 patients had baseline fluoride
PET/CT, and the other 31 were assessed with bone scintigraphy
and/or conventional bone scans. The study results showed that
57.9% of patients completed all six doses, and OS rates were
highly correlated with the number of radium-223 doses. The risk
of death decreased by 60% for each subsequent increase in the
radium-223 dose, and patients who received all six doses had
a 65% reduction in progression-free survival. OS was strongly
predicted (R = 0.95;P < 0.0001) by skeletal tumor burden indices
(total volume of fluoride avid bone metastases (FTV10) and total
fluoride skeletal metastatic lesion uptake (TLF10)). TLF10 was a
strong independent predictor of OS, and at a cutoff value of 8,000
discriminated survivors from non-survivors. Bone scintigraphy
or bone scans did not predict OS rates.17 Based on these results
fluoride PET/CT might be useful for predicting outcomes with
radium-223 and for guiding treatment strategies.
Improvement in quality of life was documented in the
ALSYMPCA trial. Patients who received radium-223 experienced
improvements in insomnia, poor appetite, and pain. Patients on
radium-223 may also feel better, and can perform activities they
could not prior to receiving the radiopharmaceutical. Even if there
is no change in quality of life, radium-223 should be continued,
since the goal is OS benefit.5
Necessary safety precautions should be adhered to when
using radium-223 to ensure safety with its handling and administration. Only licensed healthcare providers, such as nuclear
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medicine physicians or radiation oncologists, are allowed to
administer the drug in a designated facility where the providers
are comfortable dealing with unsealed sources of radiation and
observe protocols for administering radiation. Overall, radium-223
is a very safe drug, and no thick shielding is necessary as a
protection against radiation exposure. However, ingestion or
inhalation can result in radiation exposure, and therfore, precautions such as gloves and barrier gowns when handling blood and
bodily fluids to avoid contamination are recommended.
A wide range of healthcare providers—including urologists,
oncologists, nurses, nuclear medicine specialists, radiation
oncologists and palliative care and pain specialists—need to work
together to manage prostate cancer with bone metastases. By
taking an individualized multidisciplinary approach to treating
mCRPC with radium-223, we can significantly improve survival
and quality of life for our patients.
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The 2017 Genitourinary (GU) Cancers Symposium is a threeday scientific and educational meeting designed to meet the
needs of physicians and other members of the cancer care
and research community who diagnose, treat, and study GU
malignancies.
Expert faculty of ASCO GU offer a multidisciplinary perspective
on new research and its clinical application with an emphasis
on value in cancer care across the spectrum of GU cancers.
Oral abstract presentations and poster sessions will highlight
the latest, cutting-edge science, and keynote lectures from
internationally renowned speakers will address the most
clinically relevant research in the field of GU oncology.
This issue’s Spotlight section features proceedings and
highlights from the 2017 meeting written by physicians and
fellows from leading medical and cancer centers.
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Active Surveillance Patient Perspective
Question-and-Answer Panel
Howard Wolinsky is a freelance journalist in the Chicago, Illinois,
area and an adjunct lecturer for graduate health and science writing
at Northwestern University’s Medill School of Journalism. Since his
diagnosis with prostate cancer (PC) in 2010, Mr. Wolinsky has written
a series of articles in MedPage Today that document his experiences
on active surveillance (AS). He is the first patient ever invited to
become a panelist at the genitourinary symposium.
Mr. Wolinsky’s discussed his journey, which started with a DVD in
the backroom of a urology office. He reports that 6 years ago, it was
challenging to find a practitioner who would help him understand
the different treatment options and, more specifically, assist him
in navigating the AS option. Mr. Wolinsky reported that at the time
of his diagnosis, he had to become his own advocate and see at
least three different urologists until he finally felt comfortable with
his therapy decision. The journalist emphasized the importance of
patient education and the management of expectations during AS. A
recent trial called REASSURE ME uses mindfulness therapy to help
patients cope with the anxiety related to AS with the hope that more
individuals remain on an AS protocol.
Mr. Wolinsky observed the underuse of AS in the United States
compared with Canada, where up to 90% of patients with low-risk
PC are managed with this type of expectant management. He stated
that the penetrance of AS has been improving stateside, but still
remains low at 60%.
The remainder of the session was used for a panelist discussion
based on several patient scenarios. The first patient scenario
presented was that of a 61-year-old man with a family history of
PC and a prostate-specific antigen (PSA)of 6.5 who is found to have
Gleason 6 PC in 4/12 cores. The audience is asked to initially vote
on different treatment modalities using the audience response
system, with the results as follows: 62% would recommend AS, with
29% suggesting radical prostatectomy. The discussion began with
talk of AS’s safety in patients with a strong family history of PC.
Dr. Laurence Klotz discussed family-history inflation in PC, which
is related to the overtreatment area of the disease, where most
of those treated presented with PC that was low grade and low
stage. There are emerging data that patients with BRCA germline
mutations tend to progress to metastatic disease, which brings up
the point that genetic testing should be done in all patients placed
on an AS protocol. Dr. Eeles stated that the data currently available
is rather limited, and the incidence of BRCA mutations in PC is so
low that further analysis of the data is required before making
generalizations.
The second patient scenario was similar to the first one, but this
individual presented with a PSA of 15 and Gleason 6 disease in 1/12
cores. The discussion about this patient focused on imaging and
the need to further evaluate for occult disease. The panel agreed
on performing a prostate magnetic resonance imaging test in this
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patient. If the test proved negative, most practitioners would feel
comfortable placing the patient on AS. Dr. Klotz quoted his data,
which stated that in the patient with Gleason 6 disease and negative
magnetic resonance imaging, PSA elevation in the 15-to-20 range
had no impact on progression.
The third and final patient scenario was again a 61-year-old man
with a PSA of 6.5, but with Gleason 3+4=7 disease in 1/12 cores
and 20% of that core being compromised by pattern 4 disease. The
audience was asked to vote, with 18% recommending AS, 45% radical
prostatectomy, and 28% radiation-based therapy. Dr. Freddie C.
Hamdy of the University of Oxford noted that although this patient
had Gleason 4 pattern, he still should be considered a strong candidate for AS. Dr. Klotz was not so optimistic, though, reporting that
with long term follow-up, this patient had a 20% risk of progressing
to metastatic disease and, thus, further risk stratification was
needed in this patient cohort for AS to be performed safely.
PRESENTED BY: HOWARD WOLINSKY, MS, MEDILL SCHOOL OF
JOURNALISM, NORTHWESTERN UNIVERSITY, EVANSTON, ILLINOIS
WRITTEN BY: ANDRES F. CORREA SOCIETY OF UROLOGIC ONCOLOGY
FELLOW, FOX CHASE CANCER CENTER

Genomic Evolution in Primary and TherapyResistant Prostate Cancer
Dr. Eliezer M. Van Allen described the current understanding of
genomic evolution from primary to therapy-resistant prostate cancer
(PC). Background work from several groups has elucidated tumor
heterogeneity in primary PCs with multiple divergent phylogenies
within one primary tumor. These diverse phylogenies have also
been shown in metastatic tumors, making the determination of
how tumors evolve over time (and in the context of therapy) quite
challenging.
Fortunately, work from The Cancer Genome Atlas (TCGA) group and
the Prostate Cancer Foundation/Stand Up to Cancer Dream Team
has emerged to help improve the understanding of these challenges.
The TCGA group has analyzed 333 PCs and redefined the molecular
taxonomy of primary untreated PC. Virtually simultaneously, the
Prostate Cancer Foundation/Stand Up to Cancer Dream Team
identified 150 castration-resistant prostate cancer (CRPC) tumor
exomes and transcriptomes. Combined, these data offer the opportunity to compare changes at the genomic level between primary
PC and CRPC. Using computational analyses, one can characterize
the modifications in the genomic evolution as primary-enriched (i.e.
associated with primary cancers) vs. CRPC-enriched (i.e. associated
with CRPC). As expected, p53 and androgen-receptor changes are
profoundly enriched in CRPC. However, variations in other genes
were also found to be associated with a trend toward CRPC (e.g.
BRCA2, GNAS, an MLL2).
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Dr. Van Allen closed by describing three ways by which the genomic
evolution from primary to therapy-resistant PC may occur. Firstly,
expanded sample size analysis offers more power to determine
movement from a primary-enriched genotype to a CRPC-enriched
genotype. Secondly, individual serial biopsy strategies are currently
being employed. In this setting, a patient undergoes interventional
radiology-guided biopsy of a metastatic site prior to systemic therapy. The patient is then given second-generation, androgen-targeted
therapy until CRPC arises. Serial biopsies throughout this clinical
course are taken, and the genomic evolution over the treatment
course can be compared within patients. Finally, a patient-driven
(designed by patients for patients) strategy will be getting underway shortly and is modeled after previously successful programs
developed by breast cancer patients. A patient-designed website can
be accessed to recruit patients from wherever they are, with consent
obtained over the website. A saliva kit can be mailed for germline
DNA assessment, and a liquid biopsy kit will be mailed throughout
an individual’s treatment course. These exciting novel programs will
ideally give us a better comprehension of how tumors change over
time in the context of systemic therapies.
PRESENTED BY: ELIEZER M. VAN ALLEN, MD DANA-FARBER CANCER
INSTITUTE
WRITTEN BY: BENJAMIN T. RISTAU, MD, SOCIETY OF UROLOGIC ONCOLOGY
FELLOW, FOX CHASE CANCER CENTER

Genomic Tests in Active Surveillance and the
Role of Hereditary Testing
Lorelei A. Mucci presented an overview of the use of genetic
biomarkers in the active surveillance (AS) cohort for prostate cancer
(PC) patients. To be specific, biomarker utility for AS exists only in the
window after diagnostic biopsy, when important decisions regarding
treatment vs. surveillance for diagnosed PC are being made.
Clinical factors such as prostate-specific antigen and digital rectal
examination, which have been the mainstays of current AS protocols,
have good sensitivity but lower specificity. Also, Gleason scoring
has some variability across institutions, which indicates a need for
a more objective measurement of disease risk. Important questions
persist, such as what the best way is to manage a patient with
low-volume Gleason 3+4 disease. Molecular biomarkers may hold
the key to understanding these tumors and their appropriateness for
AS vs. treatment.
There are three important principles for successful biomarker
development:
• Biomarkers should perform better than clinical factors at
predicting disease characteristics;
• Biomarker tests should have high specificity;
• Optimal patient cohorts must be identified for biomarker
validation.

32

There are also three important genomic tests for localized PC:
Oncotype DX, Prolaris, and Decipher:
• Oncotype DX: 12 genes + 5 reference; predicting risk of adverse
pathology on radical prostatectomy (RP);
• Prolaris: 31 genes + 15 housekeeping; predicting risk of
progression post-RP and in untreated cohorts;
• Decipher: 22 genes; predicting risk of recurrence and metastasis
post-RP. This test has high specificity.
Only Oncotype DX and Prolaris can be used in the postbiopsy setting
to determine the appropriateness of AS selection. For Prolaris, every
1-unit increase in score has demonstrated a 2-2.5x increase in
cancer death in untreated patients. In treated cohorts, when evaluating for metastatic disease and cancer death, the increased risk
per 1-unit score increase was 3-5x. For Oncotype DX, every 20-unit
increase in Genomic Prostate Score = 2-2.7x increase in adverse
pathology (Gleason 4+3 or higher and/or pT3 disease) at treatment.
Hereditary markers for PC have not yet been shown to be of any
prognostic significance. No single nucleotide polymorphisms have
been specifically identified that track with disease characteristics,
and genetic variants in other known pathways are currently not
known to play a large role in PC progression.
Several outstanding issues still exist. Do genomic tests have
sufficient specificity to predict long-term positive outcomes? Prolaris
may have this specificity, but evidence suggests the test may be a
better predictor of aggressive disease at diagnosis. For Oncotype
DX, it is unclear what the specificity is for adverse pathology, and the
test has not been studied for metastasis and mortality outcomes.
Furthermore, we do not have any good data on whether these tests
perform similarly in nonwhite men, which continues to be a glaring
deficit of most PC outcomes studies.
Overall, further validation of biomarkers in select cohorts with
respect to outcomes such as metastasis and mortality are needed.
Early identification of aggressive disease is paramount, and growing
evidence suggests that molecular biomarkers will play an ever-larger
role in the future of AS.
PRESENTED BY: LORELEI A. MUCCI, MPH, SCD, HARVARD T.H. CHAN
SCHOOL OF PUBLIC HEALTH, BOSTON, MASSACHUSETTS
WRITTEN BY: SHREYAS JOSHI, MD, FOX CHASE CANCER CENTER

Using Liquid Biopsies to Interrogate
Circulating Tumor Clone Dynamics
and Prostate
Dr. Gerhardt Attard presented advances in “liquid biopsies” with
regard to understanding resistance to advanced therapies in metastatic castration-resistant prostate cancer (mCRPC). Liquid biopsies
are blood samples that quantify circulating tumor DNA (ctDNA) in
patients with prostate cancer (PC). Cell-free DNA is invariably present
in plasma, and up to 90% of this DNA may be ctDNA in those with
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high tumor burden. Accordingly, this technique provides a unique way
to generate repeated and real-time sampling of tumor status.

especially when more thoroughly studied biomarkers and AR-variant
validation become available.

Initial work on liquid biopsies used whole genome sequencing to
detect somatic copy-number aberrations. This procedure has an
estimated sensitivity of 5% to 10% for detecting ctDNA and has been
useful in identifying such variationsas focal androgen receptor (AR)
amplification at the time of progression, despite castration.

PRESENTED BY: GERHARDT ATTARD, THE INSTITUTE OF CANCER
RESEARCH AND ROYAL MARSDEN NHS FOUNDATION TRUST

Teams subsequently studied liquid biopsies of mCRPC patients to
attempt to understand abiraterone resistance. Using sequential
samples from mCRPC patients, biopsies were compared to known
alleles that associate with resistance to advanced therapies. These
groupings demonstrated a significant temporal heterogeneity of AR
variation in terms of copy-number and AR-point mutations. Using
these data, researchers have begun to identify specific gains/mutations that temporally relate to abiraterone resistance.
For instance, AR-gain aberrations are strongly associated with
enzalutamide resistance. These sorts of irregularities are not uncommon: AR-gain variants occur in 14% to 34% of mCRPC biopsies, and
AR-point mutations occur in 2% to 30% of mCRPC biopsies.
In an effort to formulate a clinically useful test for AR variation, Dr.
Attard and others developed a multiplex droplet digital polymerase
chain reaction test that can be used to detect AR status from liquid
biopsies. At minimal cost and providing results in one day, this test
has proven quite useful in studying resistance mechanisms and
in identifying patients with disease progression. The test has high
agreement with whole-genome sequencing for both copy-number alterations and mutations. Furthermore, it has high interlab
reproducibility (r = 0.96). A potential downside, however, is that
whole-genome data are not obtained from these biopsies since only
certain gain and mutation aberrations are identified with this limited
technique.
Recent work done using these technologies has demonstrated
that AR status strongly associates with outcomes on abiraterone/
enzalutamide in both chemo-naïve and post-docetaxel patients. To
more completely evaluate these associations, a current biomarker
trial is underway by the Spanish GU Oncology Group (SOGUG). The
PREMIERE Trial aims to evaluate AR variation with survival outcomes
in mCRPC men. Early results have shown that AR-point mutations
emerge in 15% to 20% of patients progressing on abiraterone, which
may lead to new therapeutic opportunities for those identified with
disease progression in this manner, even prior to clinical manifestations. Additionally, plasma AR-copy-number gains strongly associate
with worse outcomes on abiraterone or enzalutamide in both
chemo-naïve and post-docetaxel mCRPC, a finding that may lead to
biomarker development opportunities.
ctDNA is detected in plasma from all progressing mCRPC patients
and is representative of clinically progressing metastatic disease.
Given this fact, it is a highly important new tool in the struggle
to understand and identify PC mutation and resistance. Clinical
indicators of PC progression such as PSA kinetics and radiographic
changes have dominated the current monitoring paradigm of
treatment efficacy in mCRPC patients. Clearly, however, the future of
mCRPC monitoring and treatment lies in the use of liquid biopsies,
VOLUME 2, ISSUE 1

WRITTEN BY: SHREYAS JOSHI, MD, FOX CHASE CANCER CENTER,
PHILADELPHIA, PA

Imaging To Guide Active Surveillance
Multiparametric magnetic resonance imaging (MP-MRI) of the
prostate is an imaging modality that defines the anatomy of the
prostate and adjacent organs. The sequences usually used are T2,
which allows for anatomic evaluation, with diffusion-weighted
sequences of MRI. Sometimes, contrast enhancement may help
define the anatomy and more clearly show lesions. In most cases, an
endorectal coil is unnecessary.
The role of MP-MRI in the evaluation of prostate cancer (PC) is still
not clear. The PROMIS Study is a randomized, controlled trial of
570 patients diagnosed with PC by 12 core biopsy with or without
MRI. The study showed that the addition of MP-MRI increased the
sensitivity of diagnosing Gleason 4 compared with biopsy alone.
To date, MP-MRI sensitivity and specificity for prostate cancer is
85% to 90% and 70% to 90%, respectively. Several guidelines include
MP-MRI for patients starting on active surveillance (AS) for low-risk
PC. However, these patients may harbor a higher grade of disease
that was not sampled by the biopsy. MRI can help ascertain that the
biopsy targets the correct lesion. A recent trial on the use of MP-MRI
in 60 patients who got AS showed that in 22% of them, the biopsy
results were discordant with the MRI results. On repeat biopsy, 77%
of these patients were upgraded. Furthermore, MP-MRI staging was
shown to predict adverse pathologic results after radical prostatectomy. Lastly, MRI has been shown to reduce anxiety and increase
confidence in those on AS.
MRI can potentially serve as a marker of progression with the main
issue being how to define progression on MRI. Repeat MRI can show
changes in size or diffusion in suspected lesions. However, because
of MRI’s high anatomic sensitivity, it can identify modifications that
may not be related to progression. There are several ongoing efforts
to define MRI progression that will be available down the short road.
The future direction in MRI research includes defining such quantitative metrics as volume measurements, apparent diffusion
coefficients, and dynamic contrast-enhanced metrics that will predict
outcomes and define progression. Machine-learning algorithms that
assist in identifying patterns in the MRI image may increase sensitivity and specificity. Finally, defining the trigger for clinically significant
change is the holy grail of MP-MRI research for AS.
PRESENTED BY: SHONIT PUNWANI, MD, PHD, MBBS, MRCP, FRCR,
UNIVERSITY COLLEGE LONDON
WRITTEN BY: MIKI HAIFLER, MD, M.SC, FOX CHASE CANCER CENTER,
PHILADELPHIA, PA
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Canadian Vs. U.S. Guidelines
on Active Surveillance
Dr. Laurence Klotz presented information regarding current
guidelines statements from Canadian, European, and American
authorities. Underlying these statements is the knowledge that
Gleason 3+3 prostate cancer (PC) is generally benign, with only 10%
of patients harboring adverse genetic features. Furthermore, all
data suggest that Gleason 3 disease has basically zero metastatic
potential.
Unfortunately, there is a 25% misclassification rate for coexistent
higher grade PC, which makes active surveillance (AS) cohort
selection important. Luckily, true biological-grade progress is quite
uncommon (1%-2% based on modeling studies).
The Cancer Care Ontario (CCO) AS cohort discussed by Dr. Klotz
strongly stated that for Gleason 6 disease or less, AS is the preferred
approach. For Gleason 7 disease or higher, active treatment may be
indicated. The AS protocol includes prostate-specific antigen (PSA)
testing every 3 to 6 months, yearly digital rectal examination, and a
>=12-core confirmatory biopsy within 6 to 12 months, then serial
biopsy a minimum of every 3 to 5 years thereafter. In the CCO cohort,
multiparametric magnetic resonance imaging (MP-MRI) is only
recommended when clinical findings are discordant with pathologic
findings or in detecting occult cancers not otherwise found. These
guidelines suggest that daily 5-alpha-reductase inhibitors may
have a role, which is not universally shared by other guidelines
statements.
The American Society of Clinical Oncology (ASCO) published AS
guidelines in 2016 (Chen R et al, JCO. June 2016). ASCO reviewed the
CCO guidelines and evaluated for methodologic rigor and evidence,
confirming the validity of the guidelines statements. However, ASCO
did not recommend a role for 5-alpha-reductase inhibitors and
stated that ancillary tests beyond digital rectal examination and PSA
with biopsy are investigational.

with the stringent Hopkins AS cohort that only had a 0.5% metastasis rate at the same interval. Therefore, there has been a general
convergence of selection criteria to Gleason 6 disease with only
select Gleason 7 patients chosen with great caution.
Questions not addressed in current guidelines include: the role of
Gleason 3+4, the accuracy of MP-MRI, the role/value of molecular
biomarkers, the biopsy frequency, the timing of termination of AS,
and the roles of dietary, lifestyle/micronutrient interventions. There
is much more research to be done, and unfortunately, guidelines may
fall behind in this rapidly changing field.
It is important for clinicians managing those with PC to follow these
developments in management of the disease so as to provide
optimal treatment or surveillance options for all patients. We will
continue to learn more about AS in the coming years, and the addition of MRI and genomic testing may prove to be important toolS in
proper monitoring and selection in the future.
PRESENTED BY: LAURENCE KLOTZ, MD, CM, SUNNYBROOK HEALTH
SCIENCES CENTRE, UNIVERSITY OF TORONTO, TORONTO, ALBERTA,
CANADA
WRITTEN BY: SHREYAS JOSHI, MD, FOX CHASE CANCER CENTER

Year in Review
Dr. James Catto, Editor-in-Chief of European Urology, presented a
review of the most important publications in the field of prostate
cancer (PC) in 2016. The PC field has seen a significant number of
advances in recent years, ranging from advances in imaging, biopsy
technique, the radical treatment of oligometastatic disease, and the
use of docetaxel in the management of hormone-sensitive metastatic PC, among other cancers.

The United Kingdom’s National Institute for Health and Care
Excellence guidelines on low-risk PC are similar, though a difference
is that the National Institute for Health and Care Excellence still
recommends that PSA kinetics may be an important prognostic
factor and indicator for treatment. Dr. Klotz also observed that PSA
kinetics are not a valid indicator due to the low specificity of this
finding. MP-MRI was used routinely in this cohort.

Several reports have been published on the steady decline in the
incidence of PC diagnosis over the last 4 years that most reference
as directly due to the 2012 U.S. Preventive Services Task Force
recommendation against prostate-specific-antigen (PSA) screening.
It is well-known that the evidence used for the U.S. Preventive
Services Task Force recommendation against PC screening came
from the results of the Prostate, Lung, Colorectal and Ovarian (PLCO)
Cancer Screening Trial. In a report by Roobol et al, the high degree of
PSA testing contamination in the PLCO Trial was further studied and
validated, showing that approximately 90% of patients in the control
arm underwent some form of PSA screening during the trial. This
report has been used to question the validity of the PLCO Trial and its
results, which are more representative of a screening rather than a
more intensive screening trial.

What we have learned from these long-term cohorts is that proper
selection of AS cohorts is paramount. The CCO AS group included
Gleason 3+4, whereas the Hopkins AS group was stringent, only
including those with Gleason 3+3. Interestingly, intervention rates
were similar over time; though at 15 years, CCO AS patients with
Gleason 3+4 had at least a 20% chance of metastasis. This contrasts

With regard to a PC diagnosis, the PROMIS Trial was published,
which assessed the use of multiparametric magnetic resonance
imaging (MP-MRI) of the prostate for the primary diagnosis of PC
in men presenting with an elevated PSA. In the trial, MP-MRI was
compared with transperineal mapping biopsy (TMP-biopsy) and
transrectal ultrasound (TRUS) biopsy in terms of identifying clinically

The last American Urological Association guidelines on AS are from
2007, which are to be updated and released at this year’s American
Urological Association conference. Dr. Klotz noted that these are
likely to be similar to the CCO/ASCO statements.
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significant PC defined as Gleason ≥ 4+3. The study showed that
MP-MRI outperformed both TMP and TRUS biopsies at recognizing
clinically significant PC and MP-MRI as a triage test could safely
identify up to 25% of men who could avoid an unnecessary biopsy.
In 2016, we also saw a reclassification of prostate cancer in Gleason
score into risk groups: 1. Gleason 3+3, 2. Gleason 3+4, 3. Gleason
4+3, and 5. Gleason ≥ 8. This new classification has been shown to
have good reliability concerning cancer outcomes, and it has allowed
for easier patient counseling. The introduction of PI-RADS 2.0 has
also helped further standardize the reporting of MP-MRI results,
which have helped in the generalization of prostate MRI data. We
also noted the introduction of the metastatic reporting system called
the MET-RADS-P, which may serve to standardize the reporting of
the several new imaging techniques being developed for PC.
There had been great excitement over the use of focal therapy
for the treatment of low-risk to intermediate-risk PC. The French
Urological Association published its results in the use of high-intensity focal ultrasound (HIFU) for focal PC therapy.. In the trial, 110
men were treated with hemigland HIFU. Following HIFU on planned
follow-up biopsy, 19% of patients were noted to have cancer in
the contralateral side, with 12% showing persistent cancer. Of all
the cancers detected on repeat biopsies, 12% were observed to be
clinically significant. The PCM301 study also reported their results on
the use of padeliporfin with vascular-targeted photodynamic focal
therapy vs. active surveillance (AS). Exactly 413 patients from 47
European centers were randomized in the study. Inclusion criteria for
the study were as follows: clinical stage T2b or below, PSA ≤ 10 ng/
mL, Gleason 3 pattern only, and a prostate volume of 25 to 70 cc.
The main study outcome was treatment failure at 24 months, along
with the absence of active cancer. At 24 months, 28% of patients in
the vascular-targeted photodynamic therapy group were found to
have disease progression compared with 58% in the AS group. The
high progression rate in the AS group has raised some questions
about the validity of the study.

were also two seminal reports published (GETUG-AFU 16 and RTOG
9601) regarding the superior oncologic outcomes (overall survival
and progression-free survival) associated with the use of androgen
deprivation therapy in conjunction with salvage radiation therapy in
patients with biochemical recurrence following RP.
One of the most significant breakthroughs in the treatment of metastatic PC was the improved survival associated with the addition of
docetaxel to androgen deprivation therapy in the treatment of hormone-sensitive metastatic PC. The results reported by CHAARTED,
GETUG 15 STAMPEDE trial showed that docetaxel-improved,
failure-free survival (hazard ratio 0.64, P< .001) with a reduction in
absolute 4-year failure rate of 16%.
Lastly, improvements in nuclear medicine targeted imaging have
allowed for better patient staging and modifications of treatment
plans. The most exciting data come from the use of Ga-prostatespecific membrane antigen and positron emission tomography/computed tomography, which have allowed the detection of micro--metastatic disease in up to 51% of patients. In a study published in 2016,
the pretreatment use of prostate-specific membrane antigen and
positron emission tomography scans aided in the filed expansion
that led to improved post-external-beam radiation therapy PSA nadir
levels following external-beam radiation therapy.
PRESENTED BY: JAMES CATTO, UNIVERSITY OF SHEFFIELD, SHEFFIELD,
UNITED KINGDOM
WRITTEN BY: ANDRES F. CORREA, MD, SOCIETY OF UROLOGIC ONCOLOGY
FELLOW, FOX CHASE CANCER CENTER

Advances in the Understanding and
Treatment of Androgen-ReceptorIndifferent Prostate Cancer

One of the most controversial publications of 2016 was the systematic review and meta-analysis by Wallis et al, which compared
the outcomes of surgery with those of radiation therapy for the
treatment of clinically localized PC. The study showed that surgery
was favored with regard to overall mortality and cancer-specific
mortality, which goes against the results of the ProTect trial. The
latter trial showed no difference in the survival outcomes in those
treated with surgery or with radiotherapy. Another controversial
publication was the randomized, controlled trial assessing the early
outcomes of robotic-assisted laparoscopic prostatectomy vs. open
retropubic prostatectomy (RP). The study recruited 326 patients, of
which 151 underwent open RP vs. 157 undergoing robotic-assisted
laparoscopic prostatectomy. There was no difference in functional
outcomes or pathologic outcomes between the two procedures.

Dr. Ana Aparicio discussed the implications of androgen-receptor
(AR)-indifferent prostate cancer (PC), which is defined as morphologically and biologically heterogeneous carcinomas with a
shared lack of responsiveness to androgen signaling and inhibition.
Historically, only small-cell morphology has been considered to be
AR-indifferent, but biopsy studies reveal that even patients with
presumed small-cell PC show evidence of adenocarcinoma in tumor
specimens. Thus, a new clinical definition of this AR-indifferent
cancer has been adopted. These cancers are characterized by smallcell morphology or, presenting with visceral metastasis only, low
prostate-specific antigen relative to metastatic burden, neuroendocrine markers, and early castration resistance. The incidence of these
AR-indifferent cancers in castration-resistant patients can be as high
as 20% and account of 10% of newly diagnosed advanced PCs.

In the area of radiation therapy, 2016 was the year of the hypofractionated type, and several reports addressed its safety both
functionally and oncologically. The HYPRO study, which included 820
Dutch men, showed no difference in relapse-free survival in those
receiving 64 gray in 19 fractions vs. 78 gray in 39 fractions. There

When used in a recent trial, the above criteria were used to treat
people with castration-resistant PC, none with small-cell histology. Docetaxel plus carboplatin helped assess whether these
presumed AR-indifferent patients were more likely to respond to
platinum-based chemotherapy (PBC). The phase-II prospective trial
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indicated that 87.5% of individuals exhibited a favorable response to
PBC.
Given the above results, several groups have begun to perform
molecular characterization of clinically AR-indifferent PC. These
studies have shown that alterations in tumor suppressor genes are
common, specifically Tp53, RB-1, and PTEN pathways. These results
correlate well with prior genetic analysis done on small-cell PCs,
which have shown similar alterations in tumor suppressor genes.
This finding has been further supported by genetically engineered
mouse models that display T53 and RB-1 losses, resulting in the
increase in the EZH2 and Sox2 expression, which is a well-known
pathway for androgen resistance.
Correlation of the findings was performed clinically by genetically
characterizing patients treated with PBC who had shown evidence
of AR-indifferent clinical attributes. The study indicated that patients
who presented with two or more defects in the Tp53, RB-1, or PTEN
pathways had a better response to PBC.
The field’s future is bright, and it may help further risk stratify
patients into AR-indifferent categories earlier and, thus, allow for
these patients to receive early PBC. Dr. Aparicio introduced the
DynAMO Trial, which might improve the treatment of patients with
castration-resistant PC by allowing an early identification of the
AR-indifferent cohort. In the study, all patients would receive abiraterone + apalutamide for 8 weeks. Depending on marker decline,
they would be placed on ipilimumab if they exhibited a satisfactory
response or on cabazitaxel + carboplatin if there was an unsatisfactory response. The study has currently accrued 56 patients, and early
data appear to be showing a benefit in those treated with early PBC.
WRITTEN BY: ANDRES F. CORREA, SOCIETY OF UROLOGIC ONCOLOGY
FELLOW, FOX CHASE CANCER CENTER-TEMPLE HEALTH
PRESENTED BY; ANA APARICIO, MD, MD ANDERSON CANCER CENTER,
HOUSTON, TEXAS

Barriers in Progress in Muscle-Invasive
and Non-Muscle Invasive Bladder Cancer Urology Perspective
Ashish Kamat, MD Anderson, discussed perspectives on trial design
in non-muscle invasive bladder cancer. There are several myths
when it comes to bladder cancer. Pathology is heterogeneous and
disagreement among pathologists despite continued refinements
in disease classification. An example is limited reporting of variant
histology by community pathologists which carries an ominous
prognosis. The American Urological Association has developed
non-muscle invasive bladder cancer guidelines which has improved
low, intermediate and high-risk stratification similar to the European
Association of Urology guidelines. Another myth is all transurethral
resection of tumors are uniform. This is not necessarily true and it
is paramount to do complete resection. Use of blue light cystoscopy
enhanced the detection of previously ‘invisible’ bladder tumors
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including carcinoma in-situ. The third myth is BCG failure is well
defined. This is not necessarily true in that induction with maintenance using the SWOG regimen is the only proven regimen to
decrease recurrence and progression when compared to induction
alone. The 6-month assessment is imperative as 64% of patients can
be salvaged with the induction and maintenance SWOG schedule if
you reassess responsiveness at that initial 6-month time point. The
final myth is the urologist follows guidelines. This does not necessarily happen as well and further efforts stressing the importance of
increasing guideline adherence are needed.
PRESENTED BY: ASHISH M. KAMAT, MD, MBBS, FACS, PRESIDENT,
INTERNATIONAL BLADDER CANCER NETWORK CHAIR, SOCIETY OF
IMMUNOTHERAPY FOR CANCER (SITC), BCTF, DIRECTOR OF UROLOGIC
ONCOLOGY FELLOWSHIP, PROFESSOR OF UROLOGY, ATTENDING
SURGEON, DIVISION OF SURGERY, THE UNIVERSITY OF TEXAS, MD
ANDERSON CANCER CENTER, HOUSTON TX
CONTRIBUTED BY: STEPHEN B. WILLIAMS, MD, ASSISTANT PROFESSOR,
DIVISION OF UROLOGY, THE UNIVERSITY OF TEXAS MEDICAL BRANCH AT
GALVESTON, GALVESTON, TX
ASHISH M. KAMAT, MD, MBBS, FACS, PRESIDENT, INTERNATIONAL
BLADDER CANCER NETWORK CHAIR, SOCIETY OF IMMUNOTHERAPY FOR
CANCER (SITC), BCTF, DIRECTOR OF UROLOGIC ONCOLOGY FELLOWSHIP,
PROFESSOR OF UROLOGY, ATTENDING SURGEON, DIVISION OF SURGERY,
THE UNIVERSITY OF TEXAS, MD ANDERSON CANCER CENTER, HOUSTON TX

Keynote Lecture:
Immunology of Prostate Cancer
The keynote lecture at the Genitourinary Cancers Symposium 2017
– American Society of Clinical Oncology this year was delivered by Dr.
Charles G. Drake of Columbia University. He has devoted his career
to understanding the role of immunotherapy in cancer treatments.
In Dr. Drake’s talk, he presented the evidence for the use of immunotherapy in patients with prostate cancer (PC), which is a rapidly
developing and promising field for patients with metastatic castration-resistant prostate cancer (mCRPC).
Early studies of PC treatment with programmed death-1/programmed dealth-ligand-1 (PD-1/PD-L1) blockade (heretofore
referred to as PD-1 inhibition/blockade) did not demonstrate
efficacy. From a cellular standpoint, this makes sense, as there are
inherently fewer T cells infiltrating PC tumors than with other solid
tumors. Genetically, PC also has a smaller mutational load than other
tumors that have shown more activity with PD-1 blockade. That
being said, tumors with more defects in DNA-repair genes, which
certain PC tumors have been shown to have, may present more
surface neoantigens and, therefore, may cause more T-cell infiltration that would have therapeutic consequences.
CTLA-4 is another part of the checkpoint signaling pathway that
allows regulatory CD4 T cells to suppress cytotoxic CD8 T cells. For
that reason, CTLA-4 blockade can block CD8 T-cell suppression and
has been shown to have good biological activity in various tumors.
CTLA-4 blockade has already been studied in the postchemotherapy
EVERYDAY UROLOGYTM

setting for patients with mCRPC. In one study, there was a trend
toward improvement in survival, which was not significant, though
one could argue that this had to do with the addition of those with
visceral metastatic disease (usually not included in these studies).
An intriguing hypothesis that arose when studying the biological
activity of these agents is that tumors may become sensitized to
PD-1 inhibition. Graff and colleagues recently showed that patients
with mCRPC who responded, then failed, enzalutamide treatment
might subsequently become sensitized via various pathways to
respond to PD-1 monotherapy. This is a fascinating finding as it
demonstrates that sequential treatments may have additive or
synergistic effects.
While sequential therapy options are enticing, combined/concurrent
treatment is also proving to be an important treatment strategy. In
animal models, researchers have demonstrated a strong synergistic
function of combined PD-1 and CTLA-4 blockade. Clinically, this
combined blockade has shown dramatic results in melanoma and
is now U.S. Food and Drug Administration-approved for metastatic
melanoma therapy. Piggybacking off these successes, investigators
are evaluating the efficacy of combined blockade in mCRPC patients
with AR-V7 expression in an ongoing trial (STARVE-PC). Data are
likely to be available in 2018.
Cancer vaccination is another immunologic treatment option being
widely investigated. Vaccines provide antigens that manipulate dendritic cells to activate CD8 T cells, which then turn against tumors.
Unfortunately, when tumors detect the interferon-gamma secreted
by these cytotoxic T cells, they upregulate PD-L1 in defense against
incoming immune cells. To block this “adaptive resistance,” vaccines
may be more effective when combined with PD-1 blockade.
In a similar vein, there are other ways to “heat up” the immune
system to actively target tumors. There are promising data suggesting that bone-directed radiation (Radium-223) upregulates cytotoxic
T cells and can be used in combination with PD-1 blockade. Other
promising data suggest that prostate cryotherapy combined with
PD-1 blockade and androgen deprivation therapy works against PC.
Cryotherapy of the prostate induces necrosis, which causes a T-cell
influx into the prostate and promotes immunologic antitumor activity
with the assistance of PD-1 inhibition. There is currently a pilot
clinical trial underway for men with oligometastatic disease using
this treatment paradigm.
Dr. Drake specifically highlighted a paper by Liu and colleagues
in Cancer Discovery 2016. In mice with metastatic breast cancer,
researchers used neoadjuvant immunotherapy teamed with surgery
and, surprisingly, found dramatic activity against metastatic disease
in these animals. Indeed, the combined therapy worked significantly
better than surgery alone or surgery followed by adjuvant immunotherapy. Dr. Drake is hopeful that this may be a treatment strategy
that will show activity against other metastatic solid tumors and
specifically PC.
In summary, there are many adjuvant checkpoint inhibitor trials
currently in progress, both alone and in combination with other
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PC agents. There are also several vaccine trials underway also in
combination with immunotherapy and other antitumor agents.
Indeed, this is a very exciting time in immunologic therapy for PC, and
a series of ongoing clinical trials will highlight the way forward. As is
the case in many other solid tumors, we should be thrilled about the
mounting evidence promoting the efficacy of PC immunotherapy.
PRESENTED BY: CHARLES G. DRAKE, MD, PHD, COLUMBIA UNIVERSITY,
NEW YORK CITY
WRITTEN BY: SHREYAS JOSHI, MD, FOX CHASE CANCER CENTER

Keynote Lecture: Testicular Cancer
In this keynote address, Dr. Lawrence H. Einhorn shared the wealth
of his experience in treating testicular cancer. In the 1970s, contemporary treatment consisted of actinomycin-based therapy. The
first cisplatin, vinblastine, bleomycin (PVB) study was reported in
1976, demonstrating complete remission in 33/47 patients (70%).
Five-year survival was achieved in 30/47 (64%), and 27/57 (57%)
showed no evidence of disease (NED) at 5 years. In the late 1970s,
a trial randomized patients to PVB vs. bleomycin, etoposide, and
cisplatin (BEP). The percentage of those with NED was greater with
BEP (96/123, 78%) compared with PVB (80/121, 66%). The cisplatin
regimen reduced toxicity and improved survival.
Dr. Einhorn then segued into differences in risk stratification as
defined by the International Germ Cell Cancer Collaborative Group.
Approximately one-quarter of all cases present as poor-risk disease,
15% as intermediate-risk, and 60% as good-risk. He stressed that the
proper serum marker levels used to determine risk status are at the
time of chemotherapy commencement.
In the poor-risk population, Dr. Einhorn emphasized the standard
of care as BEP x 4 or vinblastine, ifosfamide, and cisplatin (VIP)
x 4. Moreover, he noted that when studies from the 1970s are
used to compare outcomes, the newer studies will always appear
better because inferior regimens were included in the 1970s. In the
intermediate-risk group, Dr. Einhorn noted that most guidelines
recommend BEP x 4. However, he believes that BEP x 4 represents
overtreatment for most patients, but he prefers selecting patients
from the intermediate-risk group for options with less toxicity.
Patients with good-risk disease are either slotted for BEP x 3 or
BEP x 4. He observed that virtually all phase-III studies have shown
either numerical or statistically improved outcomes when bleomycin
is included. Thus, he only chooses BEP x 4 for patients older than
50 years of age, those with inherent significant lung disease, and
patients with impaired renal function (creatinine > 5 mg/dL).
Individuals with primary mediastinal nonseminomatous germ-cell
tumors (NSGCTs)are difficult to treat. At Indiana, a change was made
from BEP x 4 to VIP x 4 due to fewer pulmonary complications using
the latter regimen. Of 221 patients undergoing postchemotherapy
surgical resection, 13% of the BEP group (n = 166) vs. 0% of the VIP
group (n = 55) had grade 4-5 toxicities. Furthermore, there were 11
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postoperative mortalities in the BEP group compared with none in
the VIP group. Thus, Dr. Einhorn believes that BEP should not be
given in primary mediastinal NSGCTs.
For those with clinical-stage-1 NSGCTs, four options for treatment
exist: nerve-sparing retroperitoneal lymph-node dissection, BEP x
1, BEP x 2, and surveillance. Dr. Einhorn advocated against BEP x
2, explaining that if there was a certainty that only one cancer cell
remained in the retroperitoneum, the patient should receive retroperitoneal lymph-node dissection. If Dr. Einhorn was sure that there
was only one cancer cell in the person’s lung, he would use BEP x 1.
And if the patient had no other cancer, he or she should go on active
surveillance. Of course, we are not currently able to obtain this level
of sophistication, he reported.
Lastly, Dr. Einhorn considered salvage therapy, in which the options
in this setting are high-dose chemotherapy with peripheral stemcell transplant; vinblastine, ifosfamide, cisplatin (also called VeIP);
or paclitaxel, ifosfamide, cisplatin (also called TIP) x 4; and salvage
surgery. In patients with a relapse within 4 weeks of standard-dose
cisplatin combination chemotherapy, he believes that immediate
high-dose chemotherapy is the best option.Of 304 patients at
Indiana, 230 (63%) achieved continuous NEDstatus, which was most
pronounced among patients with seminoma where 67/79 (85%)
showed NED.
Dr. Einhorn concluded with a discussion of testicular cancer’s role
in the remarkable success story of platinum-based chemotherapy.
Early on, toxicity profiles outweighed any therapeutic advantage.
However, testis cancer was the first malignancy to show a benefit.
Now, platinum has demonstrated clinical utility in 11 solid tumors.
PRESENTER: LAWRENCE H. EINHORN, MD, INDIANA UNIVERSITY MELVIN
AND BREN SIMON CANCER CENTER
WRITTEN BY: BENJAMIN T. RISTAU, MD, SOCIETY OF UROLOGIC ONCOLOGY
FELLOW, FOX CHASE CANCER CENTER

Pembrolizumab as first-line therapy
in cisplatin-ineligible advanced
urothelial cancer: Results from the total
KEYNOTE-052 study population.
Until 2016, cisplatinum inelegible patients with advanced bladder
cancer had poor outcomes due to limited effective therapies. This
has been recognized as an effective disease space for immunotherapies since recent FDA approval of checkpoint blockade for bladder
cancer. KEYNOTE-052 addresses this gap by assessing the role of
pembrolizumab as first line therapy in cisplatinum ineligible patients.
Previously, interim results from the first 100 patients in the phase 2,
open-label KEYNOTE-052 (ClinicalTrials.gov, NCT02335424) study
had been presented. The findings suggested that first-line pembrolizumab has effective antitumor activity and an acceptable safety.
The authors were able present confirmatory results from the fully
enrolled study at this year’s genitourinary cancer symposium.
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370 patients with advanced urothelial cancer of the renal pelvis,
ureter, bladder or urethra were included in the study. All patients
were cisplatin ineligible and had not received prior systemic therapy.
Main reasons for cisplatin ineligibility were poor renal function and
poor performance status. Response rates to pembrolizumab was
consistent with other checkpoint inhibitors at 27%. More than ¾ of
responders had a response of more than 6 months. At a median of
14 months follow up, the median response rate was not reached.
Survival outcomes were promising at 6 months with 31% and 67%
progression free and overall survival rates, respectively. Adverse
events were moderate with 16% of patients having a grade 3 AE and
5% of patients discontinuing therapy due to adverse events. Results
from the fully enrolled KEYNOTE-052 phase II study confirmed that
pembrolizumab has good response in cisplatin-ineligible patients
and is reasonably tolerated. We wait for more phase III clinical trials
as competition in this disease space is getting significant. Clinical trial
information: NCT02335424
AUTHOR: ARJUN VASANT BALAR, DEPARTMENT OF MEDICINE AT THE
NEW YORK UNIVERSITY LANGONE MEDICAL CENTER AND DIRECTOR OF
GENITOURINARY MEDICAL ONCOLOGY AT THE NYU PERLMUTTER CANCER
CENTER
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Best of Journals: Renal Cell Carcinoma –
Urologic Oncology
In this session, Dr. Uzzo reviewed the important surgical literature
in renal cell carcinoma (RCC) from 2016. A systematic review of
the Agency for Healthcare and Research Quality demonstrated
that renal mass biopsy (RMB) is a safe and important tool. Twenty
studies comprising 2,797 patients and 3,113 RMBs were included
in the meta-analysis. The non-diagnostic rate was 14% and repeat
biopsies in these cases were diagnostic in 80%. The false positive
rate was only 4%. Core biopsy sensitivity and specificity were 97.5%
and 96.2% respectively. Accuracy regarding grade concordance varied
from 56-76% and upgrading from low to high grade occurred in 16%.
Adverse events occurred in 5-7% of patients with hematoma (4.9%)
being the most common. One area of controversy in RMB is an
oncocytic diagnosis. Fortunately, annual growth rates for oncocytic
lesions are 0.2-0.4 cm/year. In one study, eight patients (total n = 95)
elected surgery over a period of 24 months’ median follow-up and
no patients died of RCC.
Dr. Uzzo cited an interesting study in which RCC histologic subtypes
varied by demographic. Of 1,552 consecutive nephrectomies performed at Vanderbilt University, papillary was found to be more common in African-Americans compared to Caucasians (OR 4.15, 95%
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CI 2.64-6.52) and less likely in females (OR 0.60, 95% CI 0.41-0.83).
Chromophobe RCC was more common among females (OR 2.32, 95%
CI 1.44-3.74) and both papillary (OR 6.26, 95% CI 2.75-14.24) and
chromophobe RCC (OR 7.07, 95% CI 2.13-23.46) occurred more often
in patients with end stage renal disease.
In process of care surgical trials, rhabdomyolysis was found to be
more common among obese patients undergoing prolonged surgeries. The overall incidence was 1 in 650 cases. However, the 90-day
mortality rates among these patients were significantly higher (4.4%
versus 1.02%, p < 0.05) indicating a potential for improving quality
of care. An intriguing comparison of post-operative pain scores
between open and laparoscopic nephrectomy was performed.
Interestingly, only post-operative hour 2 scores were worse for open
nephrectomy compared to laparoscopic nephrectomy. No differences
were noted in acute/chronic pain scores or morphine consumption.
In the surveillance imaging literature, several studies were cited.
The general themes were that there may be over-imaging for
low risk recurrence and under-imaging at > 10 years’ follow-up
where approximately 4.6% of patients experienced a recurrence
at greater than 10 years. Regarding predictors for overall survival
in patients who undergo nephrectomy, preoperative proteinuria
was demonstrated to portend worse overall survival, and Dr. Uzzo
recommended checking proteinuria preoperatively in patients with
kidney cancer.
The impact of renal surgery on overall kidney function is frequently of
concern to renal surgeons. In a study of 572 patients who underwent
nephrectomy, nearly half (49%) recovered eGFR at a median of 25
months. This was best for patients with preoperative eGFR < 60
(58%) relative to patients with eGFR > 60 (44%).
Regarding adjuvant studies, Dr. Uzzo highlighted both the ASSURE
and S-TRAC randomized controlled trials. Neither demonstrated
overall survival benefits; however, S-TRAC did demonstrate an
improvement in progression free survival. He concluded that we
should keep trying in this space and outlined two current clinical
trials accruing utilizing immunotherapeutic regimens (PROSPER and
IMmotion).
Dr. Uzzo concluded with the following take-home messages for
2016. Renal mass biopsy is sage, effective, and often very helpful for
decision making. Oncocytic lesions can be safely watched in well-selected patients. Standardized surgical pathways (e.g. ERAS and
pre-emptive pain management) improve care. Preoperative proteinuria should be checked in patients undergoing renal surgery as it may
predict functional outcomes. Nearly half (49%) of patient undergoing
nephrectomy fully recover eGFR by 2 years. Adjuvant treatments
in kidney cancer are not currently improved; therefore, patients
should be enrolled in clinical trials with immunotherapy to determine
whether they may derive benefit. Preoperative nutritional status is
an important predictor of post-surgical outcomes in patients with
metastatic RCC, and prehabilitation should be considered. Local
management (resection or radiation therapy) of delayed metastatic
RCC (e.g. pancreas) may improve outcomes. Lastly, transplanting
kidneys with small renal masses may appears safe.
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Evaluation of sexual function on a
randomized trial of a prostate rectal spacer
A phase III trial was performed using an absorbable hydrogel
(SpaceOAR System) to provide space between the prostate and
rectum for men undergoing dose-escalated (to 79.2 Gy IMRT)
prostate radiation therapy. At 3 years, the men in the spacer arm
had decreased bowel toxicity and fewer declines in both urinary
and bowel quality of life compared with the control group. In this
secondary analysis of the phase III trial evaluated the attenuation of
the decline in sexual function as a result of using a hydrogel spacer
(SpaceOAR System) placed between the prostate and rectum during
IMRT. Sexual QOL was measured with the Expanded Prostate
Cancer Index Composite (EPIC) score. The authors concluded that
the use of the SpaceOAR hydrogel spacer decreased dose to the
penile bulb with a suggestion of a clinically significant improvement
in patient reported sexual function and potency. These did not
achieve statistical significance potentially due to the high prevalence
of ED at baseline and, therefore, the small evaluable sample size.
Analysis of penile bulb dose and QOL is ongoing. Clinical trial information: NCT01538628. J Clin Oncol 35, 2017 (suppl 6S; abstract 69).
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