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XTANDI is indicated for the treatment of patients with castration-resistant prostate
cancer (CRPC) or metastatic castration-sensitive prostate cancer (mCSPC).1

When your patients present with mCSPC* or CRPC†1...

No need to wait.
START XTANDI.

The first and only novel hormone therapy approved by the FDA in 3 advanced
prostate cancer patient types–mCSPC, nmCRPC, and mCRPC1

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; LHRH,
luteinizing hormone-releasing hormone; mCRPC, metastatic castration-resistant prostate cancer;
nmCRPC, nonmetastatic castration-resistant prostate cancer.
*Metastatic castration-sensitive prostate cancer is defined as metastatic disease in patients
who have not yet received, or who have received and can still respond to, androgen
deprivation therapy (LHRH therapy or prior bilateral orchiectomy).3
†Castration-resistant prostate cancer is defined as disease progression on androgen deprivation
therapy (LHRH therapy or prior bilateral orchiectomy) despite castrate levels of testosterone.5

Important Safety Information
Warnings and Precautions
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized
clinical trials. In a study of patients with predisposing factors for seizure, 2.2%
of XTANDI-treated patients experienced a seizure. It is unknown whether antiepileptic medications will prevent seizures with XTANDI. Patients in the study had
one or more of the following predisposing factors: use of medications that may
lower the seizure threshold, history of traumatic brain or head injury, history of
cerebrovascular accident or transient ischemic attack, and Alzheimer’s disease,
meningioma, or leptomeningeal disease from prostate cancer, unexplained loss of
consciousness within the last 12 months, history of seizure, presence of a space
occupying lesion of the brain, history of arteriovenous malformation, or history of
brain infection. Advise patients of the risk of developing a seizure while taking
XTANDI and of engaging in any activity where sudden loss of consciousness could
cause serious harm to themselves or others. Permanently discontinue XTANDI in
patients who develop a seizure during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES) There have been
reports of PRES in patients receiving XTANDI. PRES is a neurological disorder that
can present with rapidly evolving symptoms including seizure, headache, lethargy,
confusion, blindness, and other visual and neurological disturbances, with or
without associated hypertension. A diagnosis of PRES requires confirmation by
brain imaging, preferably MRI. Discontinue XTANDI in patients who develop PRES.
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Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%),
or lip (0.1%) have been observed with XTANDI in seven randomized clinical trials.
Pharyngeal edema has been reported in post-marketing cases. Advise patients who
experience any symptoms of hypersensitivity to temporarily discontinue XTANDI
and promptly seek medical care. Permanently discontinue XTANDI for serious
hypersensitivity reactions.
Ischemic Heart Disease In the combined data of four randomized, placebocontrolled clinical studies, ischemic heart disease occurred more commonly in
patients on the XTANDI arm compared to patients on the placebo arm (2.9% vs
1.3%). Grade 3-4 ischemic events occurred in 1.4% of patients on XTANDI versus
0.7% on placebo. Ischemic events led to death in 0.4% of patients on XTANDI
compared to 0.1% on placebo. Monitor for signs and symptoms of ischemic heart
disease. Optimize management of cardiovascular risk factors, such as hypertension,
diabetes, or dyslipidemia. Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures occurred in patients receiving XTANDI. Evaluate patients for
fracture and fall risk. Monitor and manage patients at risk for fractures according
to established treatment guidelines and consider use of bone-targeted agents. In
the combined data of four randomized, placebo-controlled clinical studies, falls
occurred in 11% of patients treated with XTANDI compared to 4% of patients
treated with placebo. Fractures occurred in 10% of patients treated with XTANDI
and in 4% of patients treated with placebo.
Embryo-Fetal Toxicity The safety and efficacy of XTANDI have not been
established in females. XTANDI can cause fetal harm and loss of pregnancy
when administered to a pregnant female. Advise males with female partners
of reproductive potential to use effective contraception during treatment with
XTANDI and for 3 months after the last dose of XTANDI.

Adverse Reactions (ARs)
In the data from the four randomized placebo-controlled trials, the most common
ARs (≥ 10%) that occurred more frequently (≥ 2% over placebo) in XTANDI-treated
patients were asthenia/fatigue, back pain, hot flush, constipation, arthralgia,

12/1/21 4:03 PM

de
st
as
co
In
pr
of
re
st
in
du
bi
AR
Di
XT
In
pa
23
re
In
G
Pe
of
La
m
ra
ce
H
cli
pa

n
y
s
h

n
d
,

#1 PRESCRIBED BRANDED NOVEL HORMONE THERAPY IN mCSPC AND CRPC‡2
‡Based on IQVIA NBRx rolling 4-week data, April 2020–March 26, 2021.2 THIS INFORMATION DOES NOT
IMPLY SAFETY OR EFFICACY OF ANY PRODUCT; NO COMPARISONS SHOULD BE MADE.

mCSPC

PROVEN EFFICACY: XTANDI significantly extended
radiographic progression-free survival§ in patients with mCSPC1
PRIMARY ENDPOINT

Reduction in the risk of radiographic
disease progression or death1
(HR = 0.39 [95% Cl, 0.30-0.50]; P < 0.0001)

ARCHES was a multinational, randomized, double-blind, placebo-controlled trial of XTANDI + LHRH
therapy || vs placebo + LHRH therapy|| in 1150 patients with mCSPC, stratified by volume of disease (low
vs high¶) and prior docetaxel therapy for prostate cancer (none, 1 to 5, or 6 cycles)1,3
Overall survival data were not mature at the time of radiographic progression-free
survival analysis (7.3% of deaths in the intent-to-treat population had been reported)#1
Eligibility criteria included mCSPC, ECOG Performance Status of 0 or 1.1
Exclusion criteria included predisposing factors for seizure and clinically significant cardiovascular disease.4
§Radiographic progression-free survival was defined as the time from randomization to radiographic disease progression at any time
or death within 24 weeks after study drug discontinuation.1
||Or after bilateral orchiectomy.1
¶ Defined as metastases involving the viscera or, in the absence of visceral lesions, ≥ 4 bone lesions, ≥ 1 of which must be in a bony
structure beyond the vertebral column and pelvic bone.1
#At the time of analysis, the median follow-up was 14.4 months.3

decreased appetite, diarrhea, and hypertension. In the bicalutamide-controlled
study, the most common ARs (≥ 10%) reported in XTANDI-treated patients were
asthenia/fatigue, back pain, musculoskeletal pain, hot flush, hypertension, nausea,
constipation, diarrhea, upper respiratory tract infection, and weight loss.
In AFFIRM, the placebo-controlled study of metastatic CRPC (mCRPC) patients who
previously received docetaxel, Grade 3 and higher ARs were reported among 47%
of XTANDI-treated patients. Discontinuations due to adverse events (AEs) were
reported for 16% of XTANDI-treated patients. In PREVAIL, the placebo-controlled
study of chemotherapy-naive mCRPC patients, Grade 3-4 ARs were reported
in 44% of XTANDI patients and 37% of placebo patients. Discontinuations
due to AEs were reported for 6% of XTANDI-treated patients. In TERRAIN, the
bicalutamide-controlled study of chemotherapy-naive mCRPC patients, Grade 3-4
ARs were reported in 39% of XTANDI patients and 38% of bicalutamide patients.
Discontinuations with an AE as the primary reason were reported for 8% of
XTANDI patients and 6% of bicalutamide patients.
In PROSPER, the placebo-controlled study of non-metastatic CRPC (nmCRPC)
patients, Grade 3 or higher ARs were reported in 31% of XTANDI patients and
23% of placebo patients. Discontinuations with an AE as the primary reason were
reported for 9% of XTANDI patients and 6% of placebo patients.
In ARCHES, the placebo-controlled study of metastatic CSPC (mCSPC) patients,
Grade 3 or higher AEs were reported in 24% of XTANDI-treated patients.
Permanent discontinuation due to AEs as the primary reason was reported in 5%
of XTANDI patients and 4% of placebo patients.
Lab Abnormalities: Lab abnormalities that occurred in ≥ 5% of patients, and
more frequently (> 2%) in the XTANDI arm compared to placebo in the pooled,
randomized, placebo-controlled studies are neutrophil count decreased, white blood
cell decreased, hyperglycemia, hypermagnesemia, hyponatremia, and hypercalcemia.
Hypertension: In the combined data from four randomized placebo-controlled
clinical trials, hypertension was reported in 12% of XTANDI patients and 5% of placebo
patients. Hypertension led to study discontinuation in < 1% of patients in each arm.
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Drug Interactions
Effect of Other Drugs on XTANDI Avoid strong CYP2C8 inhibitors, as they can
increase the plasma exposure to XTANDI. If co-administration is necessary, reduce
the dose of XTANDI.
Avoid strong CYP3A4 inducers as they can decrease the plasma exposure to
XTANDI. If co-administration is necessary, increase the dose of XTANDI.
Effect of XTANDI on Other Drugs Avoid CYP3A4, CYP2C9, and CYP2C19
substrates with a narrow therapeutic index, as XTANDI may decrease the plasma
exposures of these drugs. If XTANDI is co-administered with warfarin (CYP2C9
substrate), conduct additional INR monitoring.
Please see adjacent pages for Brief Summary of Full
Prescribing Information.
References: 1. XTANDI [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Astellas. XTANDI. Data
on File. 3. Armstrong AJ, Szmulewitz RZ, Petrylak DP, et al. ARCHES: a randomized, phase III study of androgen
deprivation therapy with enzalutamide or placebo in men with metastatic hormone-sensitive prostate
cancer. J Clin Oncol 2019;37(32):2974-86. 4. Pfizer. XTANDI. Data on File. 5. Eisenberger MA, Saad F.
Introduction—castration resistant prostate cancer: a rapidly expanding clinical state and a model for new
therapeutic opportunities. In: Saad F, Eisenberger MA, eds. Management of Castration Resistant Prostate
Cancer. 1st ed. New York, NY: Springer, 2014:3-8.

For more information, please visit XtandiHCP.com

© 2021 Astellas Pharma US, Inc. and Pfizer Inc. All rights reserved. 076-7372-PM 11/21
XTANDI, Astellas, and the flying star logo are registered trademarks of Astellas Pharma Inc.
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Table 1. Adverse Reactions in AFFIRM
XTANDI
(N = 800)
Grade 1-41 Grade 3-4
(%)
(%)
General Disorders
51
9.0
Asthenic Conditions2
Peripheral Edema
15
1.0
Musculoskeletal and Connective Tissue Disorders
Back Pain
26
5.3
Arthralgia
21
2.5
Musculoskeletal Pain
15
1.3
Muscular Weakness
9.8
1.5
Musculoskeletal Stiffness
2.6
0.3
Gastrointestinal Disorders
Diarrhea
22
1.1
Vascular Disorders
Hot Flush
20
0.0
Hypertension
6.4
2.1
Nervous System Disorders
Headache
12
0.9
9.5
0.5
Dizziness3
Spinal Cord Compression and
7.4
6.6
Cauda Equina Syndrome
Paresthesia
6.6
0.0
Mental Impairment Disorders4
4.3
0.3
Hypoesthesia
4.0
0.3

Placebo
(N = 399)
Grade 1-4 Grade 3-4
(%)
(%)
44
13

9.3
0.8

24
17
12
6.8
0.3

4.0
1.8
0.3
1.8
0.0

18

0.3

10
2.8

0.0
1.3

5.5
7.5

0.0
0.5

4.5

3.8

4.5
1.8
1.8

0.0
0.0
0.0
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AFFIRM (NCT00974311): XTANDI versus Placebo in Metastatic CRPC
Following Chemotherapy
AFFIRM enrolled 1199 patients with metastatic CRPC who had previously
received docetaxel. The median duration of treatment was 8.3 months with
XTANDI and 3.0 months with placebo. During the trial, 48% of patients on the
XTANDI arm and 46% of patients on the placebo arm received glucocorticoids.
Grade 3 and higher adverse reactions were reported among 47% of XTANDItreated patients. Discontinuations due to adverse events were reported for 16%
of XTANDI-treated patients. The most common adverse reaction leading to
treatment discontinuation was seizure, which occurred in 0.9% of the
XTANDI-treated patients compared to none (0%) of the placebo-treated
patients. Table 1 shows adverse reactions reported in AFFIRM that occurred at
a ≥ 2% higher frequency in the XTANDI arm compared to the placebo arm.

B:10.75"
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ADVERSE REACTIONS
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the
rates observed in practice.
The data in WARNINGS and PRECAUTIONS reflect seven randomized,
controlled trials [AFFIRM, PREVAIL, TERRAIN, PROSPER, ARCHES, Asian
PREVAIL (NCT02294461), and STRIVE (NCT01664923)] that were pooled to
conduct safety analyses in patients with CRPC (N=3509) or mCSPC (N=572)
treated with XTANDI. Patients received XTANDI 160 mg (N=4081) or placebo
orally once daily (N=2472) or bicalutamide 50 mg orally once daily (N=387).
All patients continued androgen deprivation therapy (ADT). In these seven
trials, the median duration of treatment was 13.8 months (range: < 0.1 to 87.6)
in the XTANDI group.
In four placebo-controlled trials (AFFIRM, PROSPER, PREVAIL, and
ARCHES), the median duration of treatment was 14.3 months (range:
< 0.1 to 87.6) in the XTANDI group. In these four trials, the most common
adverse reactions (≥ 10%) that occurred more frequently (≥ 2% over placebo)
in the XTANDI-treated patients were asthenia/fatigue, back pain, hot flush,
constipation, arthralgia, decreased appetite, diarrhea, and hypertension.
S:9.75"

XTANDI® (enzalutamide) capsules, for oral use
XTANDI® (enzalutamide) tablets, for oral use
Initial U.S. Approval: 2012
BRIEF SUMMARY OF PRESCRIBING INFORMATION
The following is a brief summary. Please see the package insert for full
prescribing information.
INDICATIONS AND USAGE
XTANDI is an androgen receptor inhibitor indicated for the treatment of
patients with:
• castration-resistant prostate cancer
• metastatic castration-sensitive prostate cancer
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Seizure
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized
clinical trials. In these trials, patients with predisposing factors for seizure
were generally excluded. Seizure occurred from 13 to 1776 days after
initiation of XTANDI. Patients experiencing seizure were permanently
discontinued from therapy, and all seizure events resolved.
In a single-arm trial designed to assess the risk of seizure in patients with
pre-disposing factors for seizure, 8 of 366 (2.2%) XTANDI-treated patients
experienced a seizure. Three of the 8 patients experienced a second seizure
during continued treatment with XTANDI after their first seizure resolved. It is
unknown whether anti-epileptic medications will prevent seizures with
XTANDI. Patients in the study had one or more of the following pre-disposing
factors: the use of medications that may lower the seizure threshold (~ 54%),
history of traumatic brain or head injury (~ 28%), history of cerebrovascular
accident or transient ischemic attack (~ 24%), and Alzheimer’s disease,
meningioma, or leptomeningeal disease from prostate cancer, unexplained
loss of consciousness within the last 12 months, past history of seizure,
presence of a space occupying lesion of the brain, history of arteriovenous
malformation, or history of brain infection (all < 5%). Approximately 17% of
patients had more than one risk factor.
Advise patients of the risk of developing a seizure while receiving XTANDI
and of engaging in any activity where sudden loss of consciousness could
cause serious harm to themselves or others.
Permanently discontinue XTANDI in patients who develop a seizure
during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES)
There have been reports of posterior reversible encephalopathy syndrome
(PRES) in patients receiving XTANDI. PRES is a neurological disorder which
can present with rapidly evolving symptoms including seizure, headache,
lethargy, confusion, blindness, and other visual and neurological
disturbances, with or without associated hypertension. A diagnosis of PRES
requires confirmation by brain imaging, preferably magnetic resonance
imaging (MRI). Discontinue XTANDI in patients who develop PRES.
Hypersensitivity
Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%),
or lip (0.1%) have been observed with enzalutamide in seven randomized
clinical trials. Pharyngeal edema has been reported in post-marketing cases.
Advise patients who experience any symptoms of hypersensitivity to
temporarily discontinue XTANDI and promptly seek medical care. Permanently
discontinue XTANDI for serious hypersensitivity reactions.
Ischemic Heart Disease
In the combined data of four randomized, placebo-controlled clinical studies,
ischemic heart disease occurred more commonly in patients on the XTANDI
arm compared to patients on the placebo arm (2.9% vs 1.3%). Grade 3-4
ischemic events occurred in 1.4% of patients on the XTANDI arm compared
to 0.7% on the placebo arm. Ischemic events led to death in 0.4% of patients
on the XTANDI arm compared to 0.1% on the placebo arm.
Monitor for signs and symptoms of ischemic heart disease. Optimize management
of cardiovascular risk factors, such as hypertension, diabetes, or dyslipidemia.
Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures
Falls and fractures occurred in patients receiving XTANDI. Evaluate patients for
fracture and fall risk. Monitor and manage patients at risk for fractures according
to established treatment guidelines and consider use of bone-targeted agents.

In the combined data of four randomized, placebo-controlled clinical studies,
falls occurred in 11% of patients treated with XTANDI compared to 4% of
patients treated with placebo. Falls were not associated with loss of
consciousness or seizure. Fractures occurred in 10% of patients treated
with XTANDI and in 4% of patients treated with placebo. Grade 3-4 fractures
occurred in 3% of patients treated with XTANDI and in 2% of patients
treated with placebo. The median time to onset of fracture was 336 days
(range: 2 to 1914 days) for patients treated with XTANDI. Routine bone
density assessment and treatment of osteoporosis with bone-targeted
agents were not performed in the studies.
Embryo-Fetal Toxicity
The safety and efficacy of XTANDI have not been established in females.
Based on animal reproductive studies and mechanism of action, XTANDI can
cause fetal harm and loss of pregnancy when administered to a pregnant
female. Advise males with female partners of reproductive potential to use
effective contraception during treatment with XTANDI and for 3 months after
the last dose of XTANDI.
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Table 1. Adverse Reactions in AFFIRM (cont'd)
XTANDI
(N = 800)
Grade 1-41 Grade 3-4
(%)
(%)
Infections and Infestations
11
Upper Respiratory Tract Infection5
Lower Respiratory Tract And
8.5
6
Lung Infection
Psychiatric Disorders
Insomnia
8.8
Anxiety
6.5
Renal and Urinary Disorders
Hematuria
6.9
Pollakiuria
4.8
Injury, Poisoning and Procedural Complications
Fall
4.6
Non-pathologic Fractures
4.0
Skin and Subcutaneous Tissue Disorders
Pruritus
3.8
Dry Skin
3.5
Respiratory Disorders
Epistaxis
3.3
1
2
3
4
5
6

Table 2. Adverse Reactions in PREVAIL (cont'd)
Placebo
(N = 399)
Grade 1-4 Grade 3-4
(%)
(%)

0.0

6.5

0.3

2.4

4.8

1.3

0.0
0.3

6.0
4.0

0.5
0.0

1.8
0.0

4.5
2.5

1.0
0.0

0.3
1.4

1.3
0.8

0.0
0.3

0.0
0.0

1.3
1.3

0.0
0.0

0.1

1.3

0.3

CTCAE v 4.
Includes asthenia and fatigue.
Includes dizziness and vertigo.
Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,
and laryngitis.
Includes pneumonia, lower respiratory tract infection, bronchitis, and lung infection.

General Disorders
47
3.4
Asthenic Conditions2
Peripheral Edema
12
0.2
Musculoskeletal and Connective Tissue Disorders
Back Pain
29
2.5
Arthralgia
21
1.6
Gastrointestinal Disorders
Constipation
23
0.7
Diarrhea
17
0.3
Vascular Disorders
Hot Flush
18
0.1
Hypertension
14
7.2
Nervous System Disorders
11
0.3
Dizziness3
Headache
11
0.2
Dysgeusia
7.6
0.1
4
5.7
0.0
Mental Impairment Disorders
Restless Legs Syndrome
2.1
0.1
Respiratory Disorders
11
0.6
Dyspnea5
Infections and Infestations
16
0.0
Upper Respiratory Tract Infection6
Lower Respiratory Tract And
7.9
1.5
Lung Infection7
Psychiatric Disorders
Insomnia
8.2
0.1
Renal and Urinary Disorders
Hematuria
8.8
1.3
Injury, Poisoning and Procedural Complications
Fall
13
1.6
Non-Pathological Fracture
8.8
2.1
Metabolism and Nutrition Disorders
Decreased Appetite
19
0.3
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Placebo
(N = 844)
Grade 1-4 Grade 3-4
(%)
(%)
33
8.2

2.8
0.4

22
16

3.0
1.1

17
14

0.4
0.4

7.8
4.1

0.0
2.3

7.1
7.0
3.7
1.3
0.4

0.0
0.4
0.0
0.1
0.0

8.5

0.6

11

0.0

4.7

1.1

5.7

0.0

5.8

1.3

5.3
3.0

0.7
1.1

16

0.7

7

8.5

0.2

0.0

1.4

0.0

CTCAE v 4.
Includes asthenia and fatigue.
Includes dizziness and vertigo.
Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
Includes dyspnea, exertional dyspnea, and dyspnea at rest.
Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,
and laryngitis.
Includes pneumonia, lower respiratory tract infection, bronchitis, and lung infection.

TERRAIN (NCT01288911): XTANDI versus Bicalutamide in Chemotherapy-naïve
Metastatic CRPC
TERRAIN enrolled 375 patients with metastatic CRPC who had not received
prior cytotoxic chemotherapy, of whom 372 received at least one dose of study
drug. The median duration of treatment was 11.6 months with XTANDI and
5.8 months with bicalutamide. Discontinuations with an adverse event as the
primary reason were reported for 7.6% of XTANDI-treated patients and 6.3%
of bicalutamide-treated patients. The most common adverse reactions leading
to treatment discontinuation were back pain and pathological fracture, which
occurred in 3.8% of XTANDI-treated patients for each event and in 2.1% and
1.6% of bicalutamide-treated patients, respectively. Table 3 shows overall and
common adverse reactions (≥ 10%) in XTANDI-treated patients.
Table 3. Adverse Reactions in TERRAIN
XTANDI
(N = 183)
Grade 1-41 Grade 3-4
(%)
(%)
94
39

Overall
General Disorders
32
1.6
Asthenic Conditions2
Musculoskeletal and Connective Tissue Disorders
Back Pain
19
2.7
16
1.1
Musculoskeletal Pain3
Vascular Disorders
Hot Flush
15
0
Hypertension
14
7.1
Gastrointestinal Disorders
Nausea
14
0
Constipation
13
1.1
Diarrhea
12
0
Infections and Infestations
4
12
0
Upper Respiratory Tract Infection
Investigational
Weight Loss
11
0.5
1
2
3
4

Bicalutamide
(N = 189)
Grade 1-4 Grade 3-4
(%)
(%)
94
38
23

1.1

18
14

1.6
0.5

11
7.4

0
4.2

18
13
9.0

0
0.5
1.1

6.3

0.5

7.9

0.5

CTCAE v 4.
Includes asthenia and fatigue.
Includes musculoskeletal pain and pain in extremity.
Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,
and laryngitis.

PROSPER (NCT02003924): XTANDI versus Placebo in Non-metastatic
CRPC Patients
PROSPER enrolled 1401 patients with non-metastatic CRPC, of whom
1395 received at least one dose of study drug. Patients were randomized
2:1 and received either XTANDI at a dose of 160 mg once daily (N = 930) or
placebo (N = 465). The median duration of treatment at the time of analysis
was 18.4 months (range: 0.0 to 42 months) with XTANDI and 11.1 months
(range: 0.0 to 43 months) with placebo.
Overall, 32 patients (3.4%) receiving XTANDI died from adverse events.
The reasons for death with ≥ 2 patients included coronary artery disorders
(n = 7), sudden death (n = 2), cardiac arrhythmias (n = 2), general physical
health deterioration (n = 2), stroke (n = 2), and secondary malignancy (n = 5;
one each of acute myeloid leukemia, brain neoplasm, mesothelioma, small
cell lung cancer, and malignant neoplasm of unknown primary site). Three
patients (0.6%) receiving placebo died from adverse events of cardiac arrest
(n = 1), left ventricular failure (n = 1), and pancreatic carcinoma (n = 1). Grade
3 or higher adverse reactions were reported among 31% of XTANDI-treated
patients and 23% of placebo-treated patients. Discontinuations with an
adverse event as the primary reason were reported for 9.4% of XTANDItreated patients and 6.0% of placebo-treated patients. Of these, the most
common adverse event leading to treatment discontinuation was fatigue,
which occurred in 1.6% of the XTANDI-treated patients compared to none
of the placebo-treated patients. Table 4 shows adverse reactions reported in
PROSPER that occurred at a ≥ 2% higher frequency in the XTANDI arm than
in the placebo arm.
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XTANDI
(N = 871)
Grade 1-41 Grade 3-4
(%)
(%)

1
2
3
4
5
6

0.8
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Table 2. Adverse Reactions in PREVAIL

Investigations
Weight Decreased
12
Reproductive System and Breast Disorders
Gynecomastia
3.4

Placebo
(N = 844)
Grade 1-4 Grade 3-4
(%)
(%)

S:9.75"

PREVAIL (NCT01212991): XTANDI versus Placebo in Chemotherapy-naïve
Metastatic CRPC
PREVAIL enrolled 1717 patients with metastatic CRPC who had not received
prior cytotoxic chemotherapy, of whom 1715 received at least one dose of
study drug. The median duration of treatment was 17.5 months with XTANDI
and 4.6 months with placebo. Grade 3-4 adverse reactions were reported in
44% of XTANDI-treated patients and 37% of placebo-treated patients.
Discontinuations due to adverse events were reported for 6% of XTANDItreated patients. The most common adverse reaction leading to treatment
discontinuation was fatigue/asthenia, which occurred in 1% of patients on
each treatment arm. Table 2 includes adverse reactions reported in PREVAIL
that occurred at a ≥ 2% higher frequency in the XTANDI arm compared to
the placebo arm.

XTANDI
(N = 871)
Grade 1-41 Grade 3-4
(%)
(%)
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Table 4. Adverse Reactions in PROSPER
XTANDI
(N = 930)
Grade 1-41 Grade 3-4
(%)
(%)
Metabolism and Nutrition Disorders
Decreased Appetite
9.6
0.2
Nervous System Disorders
12
0.5
Dizziness2
Headache
9.1
0.2
3
4.6
0.1
Cognitive And Attention Disorders
Vascular Disorders
Hot Flush
13
0.1
Hypertension
12
4.6
Gastrointestinal Disorders
Nausea
11
0.3
Constipation
9.1
0.2
General Disorders and Administration Site Conditions
4
40
4.0
Asthenic Conditions
Investigations
Weight Decreased
5.9
0.2
Injury, Poisoning and Procedural Complications
Fall
11
1.3
9.8
2.0
Fractures5
Psychiatric Disorders
Anxiety
2.8
0.2
1
2
3
4
5

Placebo
(N = 465)
Grade 1-4 Grade 3-4
(%)
(%)
3.9

0.2

5.2
4.5
1.5

0
0
0

7.7
5.2

0
2.2

8.6
6.9

0
0.4

20

0.9

1.5

0

4.1
4.9

0.6
1.7

0.4

0

CTCAE v 4.
Includes dizziness and vertigo.
Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
Includes asthenia and fatigue.
Includes all osseous fractures from all sites.

2.6

0

2.1
0.3

0
0

22
5.6

0
1.7

20

1.6

4.0

0.2

4.2

1.0

1. CTCAE v 4.03.
2. Includes memory impairment, amnesia, cognitive disorder, dementia, disturbance in attention, transient
global amnesia, dementia alzheimer’s type, mental impairment, senile dementia and vascular dementia.
3. Includes asthenia and fatigue.
4. Includes Fracture related preferred terms under high level terms: fractures NEC; fractures and
dislocations NEC; limb fractures and dislocations; pelvic fractures and dislocations; skull and brain
therapeutic procedures; skull fractures, facial bone fractures and dislocations; spinal fractures and
dislocations; thoracic cage fractures and dislocations.
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Hematology
Neutrophil count decreased
White blood cell decreased
Chemistry
Hyperglycemia
Hypermagnesemia
Hyponatremia
Hypercalcemia

Placebo
(N = 2282)
Grade 1-4 Grade 3-4
(%)
(%)

20
17

0.9
0.4

17
9.8

0.4
0.2

83
16
13
6.8

3.2
0.1
1.4
0.1

75
13
8.6
4.5

3.1
0
1.5
0

Hypertension
In the combined data from four randomized placebo-controlled clinical trials,
hypertension was reported in 12% of patients receiving XTANDI and 5% of
patients receiving placebo. Medical history of hypertension was balanced
between arms. Hypertension led to study discontinuation in < 1% of patients
in each arm.
Post-Marketing Experience
The following additional adverse reactions have been identified during
post-approval use of XTANDI. Because these reactions were reported
voluntarily from a population of uncertain size, it is not always possible to
reliably estimate the frequency or establish a causal relationship to
drug exposure.
Gastrointestinal Disorders: vomiting
Immune System Disorders: hypersensitivity (edema of the face, tongue, lip, or pharynx)
Neurological Disorders: posterior reversible encephalopathy syndrome (PRES),
dysgeusia
Skin and Subcutaneous Tissue Disorders: rash, severe cutaneous adverse
reactions (including Stevens-Johnson syndrome (SJS), erythema
multiforme, toxic epidermal necrolysis (TEN), drug reaction with eosinophilia
and systemic symptoms (DRESS) and acute generalized exanthematous
pustulosis (AGEP))
DRUG INTERACTIONS
Drugs that Inhibit CYP2C8
Co-administration of a strong CYP2C8 inhibitor (gemfibrozil) increased
the composite area under the plasma concentration-time curve (AUC)
of enzalutamide plus N-desmethyl enzalutamide by 2.2-fold. Co-administration
of XTANDI with strong CYP2C8 inhibitors should be avoided if possible.
If co-administration of XTANDI with a strong CYP2C8 inhibitor cannot be
avoided, reduce the dose of XTANDI.
Drugs that Induce CYP3A4
Co-administration of rifampin (strong CYP3A4 inducer and moderate
CYP2C8 inducer) decreased the composite AUC of enzalutamide plus
N-desmethyl enzalutamide by 37%. Co-administration of strong CYP3A4
inducers (e.g., carbamazepine, phenobarbital, phenytoin, rifabutin, rifampin,
rifapentine) with XTANDI should be avoided if possible. St John’s wort may
decrease enzalutamide exposure and should be avoided. If co-administration
of a strong CYP3A4 inducer with XTANDI cannot be avoided, increase the
dose of XTANDI.
Effect of XTANDI on Drug Metabolizing Enzymes
Enzalutamide is a strong CYP3A4 inducer and a moderate CYP2C9 and
CYP2C19 inducer in humans. At steady-state, XTANDI reduced the plasma
exposure to midazolam (CYP3A4 substrate), warfarin (CYP2C9 substrate),
and omeprazole (CYP2C19 substrate). Concomitant use of XTANDI with
narrow therapeutic index drugs that are metabolized by CYP3A4 (e.g.,
alfentanil, cyclosporine, dihydroergotamine, ergotamine, fentanyl, pimozide,
quinidine, sirolimus and tacrolimus), CYP2C9 (e.g., phenytoin, warfarin) and
CYP2C19 (e.g., S-mephenytoin, clopidogrel) should be avoided, as
enzalutamide may decrease their exposure. If co-administration with
warfarin cannot be avoided, conduct additional INR monitoring.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of XTANDI have not been established in females.
Based on animal reproductive studies and mechanism of action, XTANDI can
cause fetal harm and loss of pregnancy. There are no human data on the use
of XTANDI in pregnant females. In animal reproduction studies, oral
administration of enzalutamide in pregnant mice during organogenesis
caused adverse developmental effects at doses lower than the maximum
recommended human dose (see Data).
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Placebo
(N = 574)
Grade 1-4 Grade 3-4
(%)
(%)

XTANDI
(N = 3173)
Grade 1-4 Grade 3-4
(%)
(%)
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XTANDI
(N = 572)
Grade 1-41 Grade 3-4
(%)
(%)
Metabolism and Nutrition Disorders
Decreased Appetite
4.9
0.2
Nervous System Disorders
Cognitive and Memory Impairment2
4.5
0.7
Restless Legs Syndrome
2.4
0
Vascular Disorders
Hot Flush
27
0.3
Hypertension
8.0
3.3
General Disorders and Administration Site Conditions
24
1.7
Asthenic conditions3
Musculoskeletal and Connective Tissue Disorders
Musculoskeletal Pain
6.3
0.2
Injury, Poisoning and Procedural Complications
4
6.5
1.0
Fractures

Table 6. Laboratory Abnormalities

S:9.75"

ARCHES (NCT02677896): XTANDI versus Placebo in Metastatic CSPC Patients
ARCHES randomized 1150 patients with mCSPC, of whom 1146 received at least
one dose of study drug. All patients received either a gonadotropin-releasing
hormone (GnRH) analogue concurrently or had bilateral orchiectomy. Patients
received either XTANDI at a dose of 160 mg once daily (N = 572) or placebo
(N = 574). The median duration of treatment was 12.8 months (range: 0.2 to 26.6
months) with XTANDI and 11.6 months (range: 0.2 to 24.6 months) with placebo.
Overall, 10 patients (1.7%) receiving XTANDI died from adverse events. The
reasons for death in ≥ 2 patients included heart disease (n = 3), sepsis (n = 2) and
pulmonary embolism (n = 2). Eight patients (1.4%) receiving placebo died from
adverse events. The reasons for death in ≥ 2 patients included heart disease (n = 2)
and sudden death (n = 2). Grade 3 or higher adverse events were reported in 24%
of patients treated with XTANDI. Permanent discontinuation due to adverse events
as the primary reason was reported in 4.9% of XTANDI-treated patients and 3.7%
of placebo-treated patients. The most common adverse events resulting in
permanent discontinuation in XTANDI-treated patients were alanine
aminotransferase increased, aspartate aminotransferase elevation, and seizure, each
in 0.3%. The most common adverse events leading to permanent discontinuation
in placebo-treated patients were arthralgia, and fatigue, each in 0.3%.
Dose reductions due to an adverse reaction occurred in 4.4% of patients who
received XTANDI. Fatigue/asthenia was the most frequent adverse reaction
requiring dose reduction in 2.1% of XTANDI-treated patients and 0.7% of
placebo-treated patients.
Table 5 shows adverse reactions reported in ARCHES that occurred at a
≥ 2% higher frequency in the XTANDI arm than in the placebo arm.
Table 5. Adverse Reactions in ARCHES

Laboratory Abnormalities
Table 6 shows laboratory abnormalities that occurred in ≥ 5% of patients,
and more frequently (> 2%) in the XTANDI arm compared to placebo in the
pooled, randomized, placebo-controlled studies.
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Data
Animal Data
In an embryo-fetal developmental toxicity study in mice, enzalutamide
caused developmental toxicity when administered at oral doses of 10 or
30 mg/kg/day throughout the period of organogenesis (gestational days 6-15).
Findings included embryo-fetal lethality (increased post-implantation loss
and resorptions) and decreased anogenital distance at ≥ 10 mg/kg/day, and
cleft palate and absent palatine bone at 30 mg/kg/day. Doses of 30 mg/kg/day
caused maternal toxicity. The doses tested in mice (1, 10 and 30 mg/kg/day)
resulted in systemic exposures (AUC) approximately 0.04, 0.4 and 1.1 times,
respectively, the exposures in patients. Enzalutamide did not cause
developmental toxicity in rabbits when administered throughout the period
of organogenesis (gestational days 6-18) at dose levels up to 10 mg/kg/day
(approximately 0.4 times the exposures in patients based on AUC).
In a pharmacokinetic study in pregnant rats with a single oral 30 mg/kg
enzalutamide administration on gestation day 14, enzalutamide and/or its
metabolites were present in the fetus at a Cmax that was approximately
0.3 times the concentration found in maternal plasma and occurred 4 hours
after administration.
Lactation
Risk Summary
The safety and efficacy of XTANDI have not been established in females.
There is no information available on the presence of XTANDI in human milk,
the effects of the drug on the breastfed infant, or the effects of the drug on
milk production. Enzalutamide and/or its metabolites were present in milk of
lactating rats (see Data).
Data
Following a single oral administration in lactating rats on postnatal day 14,
enzalutamide and/or its metabolites were present in milk at a Cmax that was
4 times higher than concentrations in the plasma and occurred 4 hours
after administration.
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Females and Males of Reproductive Potential
Contraception
Males
Based on findings in animal reproduction studies, advise male patients with
female partners of reproductive potential to use effective contraception
during treatment and for 3 months after the last dose of XTANDI.
Infertility
Males
Based on animal studies, XTANDI may impair fertility in males of
reproductive potential.
Pediatric Use
Safety and effectiveness of XTANDI in pediatric patients have not been established.
Geriatric Use
Of 4081 patients who received XTANDI in seven randomized, controlled
clinical trials, 78% were 65 and over, while 35% were 75 and over. No overall
differences in safety or effectiveness were observed between these patients
and younger patients. Other reported clinical experience has not identified
differences in responses between the elderly and younger patients, but
greater sensitivity of some older individuals cannot be ruled out.
Patients with Renal Impairment
A dedicated renal impairment trial for XTANDI has not been conducted. Based
on the population pharmacokinetic analysis using data from clinical trials in
patients with metastatic CRPC and healthy volunteers, no significant difference
in enzalutamide clearance was observed in patients with pre-existing mild to
moderate renal impairment (30 mL/min ≤ creatinine clearance [CrCL] ≤ 89 mL/
min) compared to patients and volunteers with baseline normal renal function
(CrCL ≥ 90 mL/min). No initial dosage adjustment is necessary for patients with
mild to moderate renal impairment. Severe renal impairment (CrCL < 30 mL/
min) and end-stage renal disease have not been assessed.
Patients with Hepatic Impairment
Dedicated hepatic impairment trials compared the composite systemic
exposure of enzalutamide plus N-desmethyl enzalutamide in volunteers with
baseline mild, moderate, or severe hepatic impairment (Child-Pugh Class A,
B, or C, respectively) versus healthy controls with normal hepatic function.
The composite AUC of enzalutamide plus N-desmethyl enzalutamide was
similar in volunteers with mild, moderate, or severe baseline hepatic
impairment compared to volunteers with normal hepatic function. No initial
dosage adjustment is necessary for patients with baseline mild, moderate,
or severe hepatic impairment.
OVERDOSAGE
In the event of an overdose, stop treatment with XTANDI and initiate general
supportive measures taking into consideration the half-life of 5.8 days. In a
dose escalation study, no seizures were reported at ≤ 240 mg daily, whereas
3 seizures were reported, 1 each at 360 mg, 480 mg, and 600 mg daily.
Patients may be at increased risk of seizure following an overdose.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
A two-year carcinogenicity study was conducted in male and female rats
at oral enzalutamide doses of 10, 30, and 100 mg/kg/day. Enzalutamide
increased the incidence of benign Leydig cell tumors in the testes at all dose
levels tested (≥ 0.3 times the human exposure based on AUC) and combined
incidence of urothelial papilloma and carcinoma in the urinary bladder in
male rats at 100 mg/kg/day (1.4 times the human exposure based on AUC).
The findings in the testes are considered to be related to the pharmacological
activity of enzalutamide. Rats are regarded as more sensitive than humans to
developing interstitial cell tumors in the testes. Administration of enzalutamide
to male and female rasH2 transgenic mice by oral gavage daily for 26 weeks
did not result in increased incidence of neoplasms at doses up to 20 mg/kg/day.
Enzalutamide did not induce mutations in the bacterial reverse mutation
(Ames) assay and was not genotoxic in either the in vitro mouse lymphoma
thymidine kinase (Tk) gene mutation assay or the in vivo mouse
micronucleus assay.
Based on nonclinical findings in repeat-dose toxicology studies, which were
consistent with the pharmacological activity of enzalutamide, male fertility
may be impaired by treatment with XTANDI. In a 26-week study in rats,
atrophy of the prostate and seminal vesicles was observed at ≥ 30 mg/kg/day
(equal to the human exposure based on AUC). In 4-, 13-, and 39-week
studies in dogs, hypospermatogenesis and atrophy of the prostate and
epididymides were observed at ≥ 4 mg/kg/day (0.3 times the human
exposure based on AUC).
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The challenge with
emerging bladder
cancer treatments
THIS ISSUE OF UROLOGISTS IN CANCER CARE™ leads off with an excellent review of the current treatment landscape for BCG-unresponsive nonmuscle-invasive bladder cancer. In the article, Davis et al comprehensively
outline this evolving area. “As understanding of the mechanism for BCG
resistance, and the variability of post-BCG disease states, has increased,
multiple investigational agents have been developed and are being studied,” they write.
In his editorial for this issue, Urologists in Cancer Care™ Editor-in-Chief
Raoul S. Concepcion, MD, FACS, reflects on the extensive therapeutic
advances seen in the bladder cancer space. “The explosion in the number of
therapies in this particular disease segment, especially those that have been
deemed BCG unresponsive, seems very reminiscent to that witnessed in the
metastatic [castration-resistant prostate cancer] space a decade ago...The
challenge for the urology community will be to similarly embrace and operationalize, just as we did for prostate cancer, these agents in order for us
to provide the continuum of care that our patients wish to maintain with
their urologist,” Concepcion writes.
This issue also includes a Case of the Month article in which Smigelski
et al outline treatment considerations for a 64-year-old man with hormonenaïve oligometastatic disease. “There is growing evidence supporting the
existence of an intermediate metastatic disease state that lies between organconfined disease and high-volume metastasis,” they write.
In this issue’s Genomics Corner, Jim Lu, MD, PhD, gives an overview of
the technology and terminology associated with molecular diagnostic practice in prostate and bladder cancers. He also discusses germline vs somatic
testing and covers liquid biopsy, writing, “Although there remain hurdles for
clinical application of liquid biopsy analysis, it is only a matter of time before
liquid biopsy replaces tissue biopsy in all solid tumors.”
Palliative care is a sensitive and difficult topic for providers and patients
alike, and in these pages, Bryn Launer, MD, and Kristen R. Scarpato, MD,
MPH, offer a thoughtful and nuanced article on palliative care in urologic
oncology. “Urologists need not be palliative care experts but must continue
to consider palliative care, collaborate with palliative care specialists, and,
when appropriate, provide primary palliative care within our own practices
as we strive to deliver high-quality, patient-centered, cost-effective care,”
they write.
Thanks for reading, and happy holidays.
MIKE HENNESSY JR
President and CEO of Urologists in Cancer Care™'s parent company, MJH Life Sciences™.
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FROM THE EDITOR

RAOUL S. CONCEPCION, MD, FACS
Chief Science Officer, US Urology Partners

The continuum of care
in urologic oncology
IT HAS NOW been a decade since the urology world
started to embrace the management of what was then
labeled as “hormone-resistant” prostate cancer. The
flash point for this change was the approval of multiple agents that extended overall survival and the delivery could be safely administered inside the walls of a
urologic practice. However, many obstacles needed to
be overcome in order to sway individuals and groups
to adopt this nonsurgical mentality, for which many of
us were not adequately trained or exposed:
1. a basic understanding of the role of the androgen receptor and how it drives prostate cancer
growth;
2. the heterogeneity of prostate cancer and the role
of therapeutic layering;
3. small rises in prostate-specific antigen in the setting of continuous androgen deprivation therapy
and castration levels of testosterone is a harbinger of disease progression; and
4. with monotherapy, a survival benefit of longer
than 4 months is significant.
For those who were early adopters and quick to
overcome these hurdles in a vertically integrated setting, the benefits to both the patient and practice are
significant:
1. ongoing patient retention within the urology
practice, given the nature and progression to
what we now call castration-resistant prostate
cancer (CRPC);
2. economic growth and revenue as a result of
optimizing delivery of the multiple agents by the
urologist;
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3. higher patient satisfaction, given the continued
ability to be managed by his local urologist
where more than likely he has been being closely
followed for years for his disease.
Although this management approach to advancing
prostate cancer is not applicable to all practices and
providers, it has been proven to be a very successful
model in certain markets. As we have stated repeatedly, the urologist needs to be the gatekeeper of prostate
cancer, starting at diagnosis and continuing through
the progression of disease that unfortunately many
of our patients will have to endure. Our ability to
manage and support the needs of our patients, beyond
just offering surgical and therapeutic optimization,
becomes critical.
One area that we will all need to be more aware is
the role of palliative care. In this edition, Bryn Launer,
MD, and urologic colleague and Urologists in Cancer
Care™ Editorial Advisory Board member Kristen R.
Scarpato, MD, MPH, provide a very nice overview on
how we need to embrace and incorporate palliative
care for our oncologic patients, differentiating from
what many of us, me included, had always thought to
be hospice care.
And as we are all keenly aware, this leadership approach for disease management is being tested as we see
more opportunities in the bladder cancer world, both
non–muscle-invasive (NMIBC) and muscle-invasive
(MIBC). Our success in prostate cancer management
can be directly attributed to the following:
1. High volume of cases within a practice.
EDITOR LETTER, CONTINUED ON PAGE 11 
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» UPDATES ON DRUGS, DEVICES , AN D T E STS

BY JASON M. BRODERICK

FDA approves adjuvant pembro
THE FDA HAS APPROVED pembrolizumab (Keytruda)
for the adjuvant treatment of patients with renal cell
carcinoma (RCC) at intermediate-high or high risk of
recurrence following nephrectomy, or following nephrectomy and resection of metastatic lesions.1
The approval was based on data from the phase 3
KEYNOTE-564 trial (NCT03142334), which showed
that at a median follow-up of approximately 24 months,
the median disease-free survival (DFS) was not reached
with either adjuvant pembrolizumab (n = 496) or placebo
(n = 498) as per investigator assessment; however, the
hazard ratio for DFS showed that pembrolizumab induced a 32% reduction in the risk of disease recurrence
or death compared with placebo (HR, 0.68; P = .0010).2
In the double-blind, multicenter, phase 3 KEYNOTE564 study, investigators explored pembrolizumab vs placebo following nephrectomy in patients with clear cell
RCC. Specifically, patients’ disease had to meet criteria
that categorized them as high risk for recurrence, which
included: pT2, grade 4 or sarcomatoid, N0, M0; pT3,
any grade, N0, M0; pT4, any grade, N0, M0; any pT,
any grade, N-positive, M0; or M1 with no evidence of
disease after surgery.
Patients must have undergone nephrectomy within 12
weeks prior to randomization, could not have previously
received systemic treatment, and had to have an ECOG
performance status of 0 or 1, and a tissue sample must
have been obtainable for PD-L1 assessment.

 EDITOR LETTER, CONTINUED FROM PAGE 10
2. prior exposure to similar type agents (anti-androgens, androgen synthesis inhibitors, radiopharmaceuticals) and their side effect profiles; and
3. long-standing history with the patient within
the practice.
Although the number of patients with bladder cancer within a given practice is not to the same degree
as prostate, NMIBC has always been 100% in the domain of the urologists. The explosion in the number of
therapies in this particular disease segment, especially
those that have been deemed BCG unresponsive, seems
urologytimes.com
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All patients were randomized 1:1 to receive pembrolizumab at 200 mg every 3 weeks or placebo every 3
weeks, both for approximately 1 year. The primary end
point of the trial was investigator-assessed DFS; secondary end points were overall survival (OS) and safety.
At 1 year, the estimated DFS rates were 85.7% and
76.2% with pembrolizumab and placebo, respectively. At
2 years, these rates were 77.3% and 68.1%, respectively.
The OS data are immature, with 3.6% (n = 18) and
6.6% (n = 33) events occurring in the pembrolizumab
and placebo arms, respectively. The median OS has not
yet been reached in either arm but is trending favorably
toward the PD-1 inhibitor (HR, 0.54; 95% CI, 0.300.96; P = .0164); however, this has not cross the prespecified boundary of statistical significance.
The estimated 2-year OS rates are 96.6% for pembrolizumab and 93.5% for placebo. Additional follow-up is
planned for OS.
REFERENCES
1. FDA approves pembrolizumab for adjuvant treatment of renal cell carcinoma.
News rlease FDA.November 17, 2021. Accessed November 17, 2021.
https://bit.ly/3cmJeXs
2. Choueiri TK, Tomczak P, Park SH, et al. Pembrolizumab vs placebo as
post-nephrectomy adjuvant therapy for patients with renal cell carcinoma:
randomized, double-blind, phase 3 KEYNOTE-564 study. J Clin Oncol.
2021;39(suppl 15):LBA5.

very reminiscent to that witnessed in the mCRPC
space a decade ago. Although some of the newer
agents will be intravesical and therefore easy to deliver
by many without changing workflow, the checkpoint
inhibitors and immunotherapies present a different
speed bump, given the nature of delivery and lack of
significant prior experience with these types of targeted agents. The challenge for the urology community
will be to similarly embrace and operationalize, just
as we did for prostate cancer, these agents in order for
us to provide the continuum of care that our patients
wish to maintain with their urologist.
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Pembrolizumab/immunotherapy
shows early promise
THE COMBINATION OF pembrolizumab (Keytruda)
and the novel oncolytic immunotherapy CG0070
showed promising early efficacy in patients with BCGunresponsive non–muscle-invasive bladder cancer
(NMIBC), according to preliminary data from the
phase 2 CORE1 study (NCT04387461).1
Results presented at the 2021 Society for Immunotherapy of Cancer Annual Meeting showed that all
9 efficacy-evaluable patients achieved a complete response (CR) at the initial 3-month analysis. Further, all
patients reaching the 6-month time point (n = 6)—as
well as all patients who reached the 9-month timepoint (n = 3)—maintained their response.
All treatment-related adverse events (TRAEs) were
grade 1/2 and short-lived. The most common included
urinary frequency, bladder spasm, fatigue, chills,
autoimmune thyroiditis, blood discharge, dysuria, and
flu-like symptoms. Thus far, investigators have not
observed any grade 3 or higher TRAEs or severe AEs.
“These preliminary results are exciting,” Roger Li,
MD, lead study investigator and Urologic Oncologist
at Moffitt Cancer Center, said in a news release. “If
similar trends hold moving forward, we may have
a game changer to combat BCG-unresponsive
bladder cancer for patients with significant unmet
medical need.”
According to developer CG Oncology, CG0070
is a “selective oncolytic immunotherapy based on a
modified adenovirus type 5 backbone that contains a
cancer-selective promoter and a GM-CSF transgene,
destroys bladder tumor cells through their defective
retinoblastoma (Rb) pathway.”2
Overall, the CORE1 trial aims to enroll 37 patients
with NMIBC with carcinoma in situ (CIS) with or
without Ta/T1 papillary disease. Patients must be unresponsive to BCG therapy, have an ECOG performance
status of 0 to 1, and be ineligible for or refuse radical
cystectomy.
The primary outcome measure is CR, with secondary outcome measures including safety, duration of
response, overall survival, and progression-free
survival. The estimated primary completion date is
December 2021.
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Prior CG0070 research
CG0070 was previously evaluated in the V-0046 phase
1 study (NCT00109655) and BOND2 phase 2 study
(NCT02365818). V-0046 evaluated 35 patients treated
with CG0070. The agent demonstrated anti–bladder
cancer activity, with the most common AEs consisting of grade 1-2 bladder toxicities.3 The BOND2 trial
evaluated 65 patients, with a 62% complete response
rate at any time, with complete response maintained in
46% at 12 months.4

Additional CG0070 studies
Other ongoing trials are also exploring CG0070, including the phase 3 BOND-003 trial (NCT04452591)
examining the oncolytic immunotherapy as a single
agent in patients with BCG-unresponsive non–muscleinvasive bladder cancer.
Additionally, a phase 1/2 study is exploring the
combination of nivolumab (Opdivo) and CG0070 in
patients with metastatic urothelial carcinoma.
REFERENCES
1. CG Oncology presents preliminary phase 2 data with CG0070 in combination
with KEYTRUDA (pembrolizumab) in non–muscle-invasive bladder cancer
unresponsive to Bacillus Calmette-Guerin. News release. CG Oncology.
November 13, 2021. Accessed November 15, 2021. https://bit.ly/3Cjjk1e
2. CG Oncology announces clinical trial collaboration with Bristol Myers Squibb
to evaluate oncolytic immunotherapy CG0070 in combination with OPDIVO
(nivolumab) in metastatic urothelial cancer. News release. CG Oncology.
September 9, 2021. Accessed September 9, 2021. https://bwnews.
pr/2YwLI1J
3. Burke JM, Lamm DL, Meng MV, et al. A first in human phase 1 study of CG0070,
a GM-CSF expressing oncolytic adenovirus, for the treatment of nonmuscle
invasive bladder cancer. J Urol. 2012;188(6):2391-2397. doi:10.1016/j.
juro.2012.07.097.
4. Packiam VT, Lamm DL, Barocas DA, et al. An open label, single-arm, phase
II multicenter study of the safety and efficacy of CG0070 oncolytic vector
regimen in patients with BCG-unresponsive non-muscle-invasive bladder
cancer: Interim results. Urol Oncol. 2018;36(10):440-447. doi:10.1016/j.
urolonc.2017.07.005.
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Management of hormone-naïve
oligometastatic disease
Evidence supports the existence of an intermediate metastatic disease state
by Michael Smigelski, MD; Rainjade Chung, MD; Christopher B. Anderson MD, MPH
» T H E C ASE «
A 64-year-old healthy
man was found to have a
prostate-specific antigen
(PSA) level of 5.7 ng/mL, and
prostate biopsy demonstrated
grade group 3 prostate
adenocarcinoma. Staging
imaging with magnetic
resonance imaging (MRI) and
bone scan were negative,
and he had a robot-assisted
laparoscopic radical
prostatectomy with pathology
notable for pT3aN0R0 grade
group 4 disease. His PSA was
initially undetectable, and
18 months postoperatively
became elevated to 1.8 ng/
mL, confirmed on subsequent
measurement. MRI of the
abdomen and pelvis was
negative. However, an
F-fluciclovine positron
emission tomography (PET)
showed a solitary bone
metastasis in his right
fourth rib.
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THE MAINSTAY OF treatment for metastatic prostate cancer has historically been
lifelong androgen deprivation therapy
(ADT). For men with newly diagnosed
metastatic disease treated with ADT, the
median time to castrate resistance is 11.7
months and median overall survival (OS) is
47.2 months.1 However, newly diagnosed
metastatic prostate cancer is heterogeneous, with different natural histories
dependent upon disease characteristics. For
instance, patients with lymph node–only
metastases have significantly better survival
compared with those who have bony or
visceral metastases.2 And men with lowvolume metastasis have a more favorable
prognosis, with a longer time to development of castrate resistance, compared with
patients with high-volume metastasis.3
The concept of oligometastatic disease
was first proposed by Hellman and Weichselbaum, who proposed that patients did
not all fall into binary categories of either
locally confined disease or widespread
metastasis.4 They suggested that some
patients have a distinct low-volume oligometastatic state that may require unique
treatment strategies with the potential for
cure. Several new findings are changing the
treatment paradigm for low-volume metastatic prostate cancer, specifically regarding
the role of treatment of the primary tumor,
use of metastasis-directed therapy (MDT),
and benefit of more sensitive imaging modalities. As 42% to 74% of patients with
recurrent or newly diagnosed metastatic
prostate cancer present in an oligometastatic state, these advances are potentially
relevant to a significant number of men.3,5

Local tumor control
Local tumor control has been widely
studied as a means of improving the
prognosis of metastatic cancer. Urologists are familiar with cytoreductive
nephrectomy for metastatic renal cell
carcinoma, which was associated with
improved survival during the cytokine
era and is still being studied today.6,7 The
theory behind local tumor control is that
proliferation of cells at distant metastatic
sites may be dependent on compounds
secreted by the primary tumor; thus,
controlling the primary tumor may
help control distant metastatic disease
(the abscopal effect).8 Emerging evidence now supports a role for radiation
therapy (XRT) to the prostate for men
with metastatic disease.
The HORRAD trial randomized
432 men with metastatic castration-sensitive prostate cancer (mCSPC) to ADT
vs ADT and prostate XRT.9 Though no
overall survival benefit was observed,
there was a trend toward improved survival in patients with fewer than
5 metastatic lesions (HR, 0.68; 0.421.10). Subsequently, the STAMPEDE
trial (NCT00268476) randomly assigned
men with mCSPC to systemic therapy
alone vs systemic therapy with XRT
to the prostate.5 Among 2061 patients
and a median follow-up of 37 months,
there was no improvement in OS with
XRT (HR, 0.92, P = .266). However,
there were improvements in OS (HR,
0.68; 95% CI, 0.52-0.90; P = .007) and
failure-free survival (HR, 0.59; 95% CI,
0.49-0.72; P < .0001), defined as the absence of biochemical failure, progression
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locally or distantly, or death from prostate cancer, in
the prespecified subgroup of patients with low-volume
metastasis. Per the CHAARTED trial (NCT00309985),
high metastatic burden was defined as 4 or more bone
metastases with 1 or more outside the vertebral bodies
or pelvis, or visceral metastasis, or both; and all others
were defined as low metastatic burden.10
Another analysis of STAMPEDE demonstrated an
improvement in failure free survival (adjusted HR, 0.48;
95% CI, 0.29-0.79) with prostate radiation specifically
among the 177 patients with nonmetastatic but lymph
node–positive prostate cancer.2 These data suggest a
benefit of prostate XRT to patients with newly diagnosed low-volume metastasis or nonmetastatic but
lymph node–positive disease.
The current European Association of Urology (EAU)
Prostate Cancer Guidelines
recommend offering prostate
radiation in addition to ADT
to patients with low-volume
metastatic disease.11 The current National Comprehensive
Cancer Network (NCCN)
Prostate Cancer Guidelines note
that prostate radiation to men
with low-volume metastatic
disease is an option, but do not
recommend it for men with
high-volume metastasis.12

Metastasis-directed
therapy

Several new findings are
changing the treatment
paradigm for low-volume
metastatic prostate cancer,
specifically regarding
the role of treatment
of the primary tumor,
use of metastasis-directed
therapy, and benefit of
more sensitive imaging
modalities.

In line with Hellman and
Weichselbaum’s predictions, several trials have demonstrated a
benefit to radiation to metastatic
sites. The STOMP trial (NCT01558427) randomized
men with biochemical recurrence after primary prostate
cancer treatment and 3 or fewer extracranial metastasis
on choline PET-CT to surveillance or MDT with either
stereotactic body radiotherapy (SBRT) or metastatectomy.13 The primary outcome was ADT-free survival.
Among 62 men with hormone-naïve metastatic prostate cancer who were randomized, those who received
MDT had a longer ADT-free survival (21 months vs 13
months; HR, 0.60), although this finding was not statistically significant (log-rank, P = .11).
The SABR trial (NCT01446744) was a prospective,
single-arm phase 2 study that investigated stereotactic radiation to bony metastatic sites or lymph nodes
among patients with 33 oligometastatic hormone14 | Urologists in Cancer Care™
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naïve prostate cancer, with no more than 3 metastases
per patient.14 Patients received a single dose of 20 Gy
radiation to each metastatic site, and the primary end
point was progression-free survival (PFS). At 2 years,
local and distant PFS were 93% and 39%, respectively.
Importantly, 2-year freedom from ADT was 48% and
the treatment was well tolerated.
The ORIOLE trial (NCT02680587) was a prospective, randomized control trial examining the use
of SBRT to metastatic sites among men with oligometastatic, hormone-naïve prostate cancer, with 1 to 3
metastases diagnosed on conventional imaging.15 The
primary outcome was PFS at 6 months, as determined
by PSA, imaging findings, symptomatic events, initiation
of ADT, or death. Among 54 men randomized to observation or SBRT, at 6 months 61% of controls experienced progression whereas only
19% of the treatment group
progressed (P = .005).
Lastly, SABR-COMET was a
prospective randomized phase
2 trial that investigated the use
of standard-of-care systemic
therapy with or without SBRT
for patients with oligometastatic
cancer, defined as less than
5 metastases, across multiple
histologies.16 Among 99 patients,
of whom 16 had prostate cancer,
SBRT improved 5-year OS
(42.3% vs 17.7%; P = .006) and
PFS (17.3% vs 0%; P = .001).
Although larger trial results are
ongoing (Table), these early trials suggest that MDT can delay
the use of ADT for men with
oligometastatic prostate cancer and there may also be a
survival advantage.
The current NCCN Prostate Cancer Guidelines suggest consideration of SBRT for patients with oligometastatic disease in order to improve PFS.12 The EAU
Prostate Cancer Guidelines acknowledge the current
evidence on MDT for men with oligometastatic disease,
but state that MDT should be offered only within a
clinical trial.11

Imaging
The evidence supporting MDT for men with oligometastatic prostate cancer is particularly relevant given
advances in imaging, which are more sensitive for
detecting metastatic sites. A recent randomized trial
December 2021
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TABLE. Ongoing Trials of MDT for Patients with Oligometastatic Hormone-Naïve Prostate Cancer
NCT

Trial

NCT04610372

PROMPT: hypofractionated EBRT vs SABR vs brachytherapy for oligometastatic prostate cancer

NCT03298087

Systemic and tumor-directed therapy for oligometastatic prostate cancer (leuprolide, apalutamide, abiraterone, and SBRT)

NCT03304418

RROPE: Radium-223 and radiotherapy in hormone-naïve men with oligometastatic prostate cancer to bone

NCT03007732

Pembrolizumab +/- SD-101 in hormone-naïve oligometastatic prostate cancer with RT and intermittent ADT

NCT02716974
NCT04599686
NCT04190446

Definitive therapy to treat oligometastatic prostate cancer using systemic chemohormonal therapy, prostatectomy, +/- adjuvant
radiation therapy, and consolidative stereotactic radiation to oligometastatic lesions
SBRT for oligometastatic prostate cancer
Hypofractionated proton beam therapy or IMRT for the treatment of recurrent, oligometastatic prostate cancer following primary
localized treatment

NCT04302454

ADOPT: ADT for oligorecurrent prostate cancer in addition to RT

NCT04641078

DART: SBRT +/- darolutamide for oligorecurrent prostate cancer

NCT03569241

PEACE V: salvage treatment of oligorecurrent nodal prostate cancer metastases (STORM)

NCT03160794

Ablative MR guided radiotherapy of subclinical prostate cancer metastases

investigated the accuracy of gallium-68 prostate specific
membrane antigen (PSMA)-11 PET-CT compared with
traditional CT and bone scan imaging in high-risk
prostate cancer patients (PSA > 20 ng/dL, ISUP GG3-5
disease, or cT3 disease).17 Among 302 men, 30% were
found to have nodal or distant metastases. PSMA PET
had 27% greater accuracy for the diagnosis of metastatic lesions (92% vs 65%; P < .0001) and demonstrated
superior sensitivity (85% vs 38%) and specificity (98%
vs 91%). As more sensitive imaging techniques are used,
an increasing number of men with low-volume metastatic disease will undoubtedly be identified.
Furthermore, in the ORIOLE trial, patients with
oligometastatic prostate cancer who had PSMA-PET
avid lesions that were treated with SBRT had significantly improved PFS compared with patients with untreated PSAM-PET lesions.15 Therefore, more sensitive
imaging techniques will not only increase the number of
patients potentially eligible for MDT, but may also help
MDT be more effective.

tastasis. Metastatic prostate cancer commonly presents
with a low-volume burden of disease, for which upfront
systemic therapy alone may no longer be adequate or
necessary. As the prevalence of oligometastatic prostate
cancer increases secondary to the use of more sensitive imaging modalities, further investigation into the
treatment of the primary tumor, role of MDT, and other
novel treatments, is required.
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Conclusions
There is growing evidence supporting the existence
of an intermediate metastatic disease state that lies
between organ-confined disease and high-volume meurologytimes.com
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BCG-unresponsive NMIBC:
Current evidence and options
Multiple investigational agents have been developed and are being studied

by Woodson W. Smelser, MD; Hesham A. Yasin, MD; and Nancy B. Davis, MD
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ing BCG failure, as differing criteria over time can
make interpretation of study data and recommendations difficult. In 2018, the FDA set forth formal definitions of post-BCG high-risk NMIBC (Table).10
Importantly, “adequate” BCG in the context of these
definitions means receipt of at least 5 to 6 doses at
induction and 2 to 3 doses of maintenance, or at least 5
to 6 BCG treatments at initial induction and 2 to 6 instillations on a second induction course.10 For patients
meeting these criteria, additional courses of BCG are
unlikely to induce remission. For the purposes of the
remainder of this review, our focus will be on salvage
intravesical, surgical, and systemic immunotherapy options for
BCG-unresponsive NMIBC.

Intravesical options for BCG-unresponsive
NMIBC
Valrubicin. Valrubicin is the only chemotherapeutic
agent currently approved for intravesical therapy in
patients with BCG-unresponsive carcinoma in situ
(CIS), based upon an 18% complete response (CR)

© DI GILI FE / STOCK . ADOBE .COM

BLADDER CANCER IS a prevalent and burdensome
cancer, with nearly 83,000 new diagnoses expected in
2021.1 Approximately 75% of patients present with localized, non–muscle-invasive bladder cancer (NMIBC).1
The current standard of care for intermediate- and
high-risk NMIBC is resection of all visible disease followed by induction intravesical treatment with bacillus
Calmette-Guérin (BCG), and then maintenance therapy
for up to 3 years.2,3 Prospective data have supported the
first-line use of BCG for more than 20 years.4-6
High-risk NMIBC is a resource-intensive entity, with
a clinical hallmark being frequent recurrences and
risk of progression, resulting in a substantial therapy
burden for patients.2-7 Although intravesical treatment
BCG has long been the standard of care for NMIBC,
BCG failure occurs in 30% to 50% of patients, with
limited salvage options. At present, only 2 agents currently have FDA approval for use in BCG-unresponsive
disease: valrubicin and pembrolizumab (Keytruda),
both of which have response rates of 50% or less.8,9
When faced with this challenging clinical scenario, it
is important to understand salient definitions surround-
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33% and 37% of patients in the gemcitabine and
BCG groups, respectively, had disease progression
requiring radical cystectomy (RC).14 Although no trial
has identified an optimal format for therapy, gemcitabine dosing and frequency are extrapolated from
the experience with BCG and the drug is typically
instilled on the same schedule as BCG, with 6 induction courses and maintenance.
Docetaxel/paclitaxel. Docetaxel and paclitaxel
are also off-label chemotherapy options with at least
moderate evidence for salvage intravesical use in
BCG-unresponsive disease. In a small phase 1 trial of
docetaxel in 18 patients with BCG-unresponsive disease, a 22% CR was observed at a median follow-up
of 43 months, with 56% of patients initially having
no visible disease on initial cystoscopy or biopsy after
treatment.15 Unfortunately, longer-term follow-up
demonstrated an overall treatment failure rate of
61% requiring additional interventions (including
RC), with median DFS of 13.3 months.16 Likewise,
intravesical paclitaxel was evaluated in a small phase

rate in a study of 230 BCG-unresponsive NMIBC
patients undergoing 6 or 9 weeks of valrubicin.11
Disease-free survival (DFS) was merely 4% at 2 years
in this trial.11 The FDA label specifically indicates use
in patients “for whom immediate cystectomy would
be associated with unacceptable morbidity or mortality.”12 This relatively narrow indication as well as
the poor overall long-term performance as salvage
therapy has resulted in limited adoption of valrubicin
in contemporary management.
Gemcitabine. Gemcitabine, given by intravesical
route, is an off-label chemotherapy utilized in the
setting of BCG-unresponsive disease. In a study by
Dalbagni et al, CR was 50% at 6 months, although
12-month DFS was only 21%.13 Similarly, a randomized trial by Di Lorenzo and colleagues compared
additional BCG induction vs intravesical gemcitabine
instillation in 80 patients with BCG-unresponsive disease, utilizing a 6-week induction course and 3 weekly
maintenance instillations at 3, 6, and 12 months for
both treatment arms. Recurrence-free survival (RFS)
was greater in the gemcitabine group at 2 years than
in the repeat BCG group (19% vs 3%). Importantly,
urologytimes.com
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Although intravesical treatment
BCG has long been the
standard of care for NMIBC,
BCG failure occurs in 30% to
50% of patients, with limited
salvage options.
1 trial of 16 patients with BCG-unresponsive CIS; the
CR rate was 60% at 8-week evaluation. Long-term
results with use of paclitaxel are uncertain.17
Gemcitabine/docetaxel. Given the results of
single-agent gemcitabine and docetaxel in the previously discussed trials, the combination was investigated as salvage treatment for patients who were unfit
or unwilling to undergo RC for BCG-unresponsive
NMIBC. A 2019 retrospective analysis by Steinberg
and colleagues reported on 276 patients who received
combination intravesical gemcitabine and docetaxel
therapy for BCG-unresponsive disease, including
recurrent high-grade (HG) T1 disease with or without
CIS. RFS rates at 1 and 2 years were 60% and 46%,
respectively, with 15.6% of patients progressing to RC
at a median time of 11.3 months from induction.18
Urologists in Cancer Care™ | 17
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Surgical options for
BCG-unresponsive NMIBC

TABLE. FDA Definitions of High-Risk NMIBC Following BCG Therapy
BCG failure

 Inadequate course of therapy terminated due to adverse effects

In 2021, RC remains a guideline Persistent high-grade disease at 6 months after adequate induction
recommended standard of care
BCG
BCG refractory
 Any stage/grade progression within 3 months of adequate induction
first-line option for patients with
BCG
high-risk, BCG-unresponsive

Recurrent
high-grade disease after prior complete response at
NMIBC, and it improves survivBCG relapsing
2,3,19,20
6
months
There are many compelling
al.
 Persistent or recurrent carcinoma in situ with or without recurrent Ta/
studies demonstrating the adverse
T1 disease within 12 months of completing adequate BCG therapy
oncologic risks of delayed surgical
 Recurrent high-grade Ta/T1 disease within 6 months of completing
BCG
unresponsive
management in BCG-unresponsive
adequate BCG therapy
NMIBC.19-21 Specifically, in patients
 T1 high-grade disease at the first evaluation following induction
BCG course
with BCG-unresponsive HG T1
disease, cancer-specific and overall
BCG, bacillus Calmette-Guérin.
survival were inferior in patients
who underwent delayed (>2 years)
vs early RC.22,23 Likewise, Bianco et al demonstrated
have PD-L1 expression. There are 5 PD-1/PD-L1 inthat for patients with pT1 disease, with or without
hibitors approved for use in advanced bladder cancer;
CIS, treated with RC, 27% were up-staged on surgical
however, not all patients achieve or maintain benefit
pathology to muscle-invasive bladder cancer (MIBC),
from these treatments. The idea of possible success of
including 12% with nodal disease.24
systemic immunotherapy in BCG-unresponsive NMIBC
The use of RC for T1 recurrent disease after BCG
has roots in the biology of NMIBC. HG bladder cancer
treatment has a decreased 5-year cumulative incidence
has one of the highest tumor mutational burdens,
of death compared with patients treated with rewhich is known to be a feature of tumors more likely
resection and more BCG.25 Finally, patients with initial
to respond to checkpoint inhibition. Additionally, BCG,
high-risk NMIBC who progress to MIBC and undergo
an immunomodulating agent, has been the backbone of
RC have been found to have a worse prognosis than
treatment for HG NMIBC for more than 45 years.28
Multiple studies have explored the use of immunopatients with de novo MIBC, demonstrating the danger
therapy in NMIBC. KEYNOTE-057 (NCT02625961)
of delaying timely intervention in this population.26,27
Thus, considering timely management with RC after
was a single-arm phase 2 trial involving 103 patients
reaching a state of BCG-unresponsiveness is a key deciwith BCG-refractory NMIBC who were not candidates
sion point for patients with high-risk NMIBC. Neverfor, or refused, RC. Patients received pembrolizumab
theless, one must acknowledge the continued challenges
200 mg intravenously (IV) 3 times a week for 24
surrounding patient selection for RC in populations
months or until disease progression. Assessment for
with increasingly complicated medical comorbidities.
response occurred after 3 months. A total of 38.8%
Furthermore, the long-term quality-of-life and lifestyle
(95% CI, 29.4%-48.9%) achieved CR, and 80.2%
impacts of RC and urinary diversion remain a barrier
maintained CR for longer than 6 months. There was
for many patients.
no progression to muscle-invasive or metastatic disease
at the time of analysis. No new safety signals arose;
The role of systemic therapy
18.4% had immune-related adverse events (AEs), and 1
Despite a long-standing indication for platinum-based
treatment-related death from colitis occurred.29 The rechemotherapy treatment in the first-line setting for
sults of KEYNOTE-057 led to FDA approval for pemadvanced bladder cancer, there is currently no role for
brolizumab in BCG-unresponsive, high-risk NMIBC.
systemic chemotherapy in the management of BCG-unSimilarly, SWOG 1605 (NCT02844816) evaluated
responsive NMIBC. Recently, immunotherapy checkatezolizumab (Tecentriq) 1200 mg IV 3 times a week
point inhibitors have led to improved outcomes in
for 1 year in a single-arm, phase 2 study of patients
advanced bladder cancer when compared to the use of
with BCG-unresponsive high-risk NMIBC who were
second-line chemotherapy regimens following receipt
unfit for, or declined, RC. The primary outcome was
of a platinum-based regimen. Additionally, the use of
pathologic CR (pCR) rate at 6 months by mandatory
immunotherapy is appropriate in the first-line setting
biopsy. Results for a subset of 75 patients with CIS,
for those who are deemed platinum-ineligible or who
with or without concomitant Ta or T1 disease, were
18 | Urologists in Cancer Care™
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presented at the virtual American Society of Clinical
Oncology 2020 Annual Meeting. The pCR rate at
3 months was 41.1% (95% CI, 29.7%-53.2%) and
26% (95% CI, 16.5%-37.6%) at 6 months. No new
safety signals were noted, with 12.3% of patients experiencing at least a grade 3 AE; there was 1 immunerelated death from myasthenia gravis.30
PD-L1 expression in the tumor microenvironment may lead to attenuated response to BCG. KEYNOTE-676 (NCT03711032) is a phase 3 randomized
study evaluating the efficacy and safety of BCG with
or without pembrolizumab in patients with relapsed or
refractory high-risk NMIBC following standard BCG
therapy. The primary end point is CR rate in patients
with CIS.31,32

Clinical trials and pipeline therapies
Multiple other trials are underway to investigate various agents in BCG-unresponsive bladder cancer. Below
are highlighted several important studies that are either
underway or have reported preliminary results.
Durvalumab (Imfinzi). The Hoosier Cancer Research
Network is currently conducting a multiarm, multistage, multicenter phase 1/2 study (ADAPT-BLADDER)
investigating the efficacy and safety of IV durvalumab
plus BCG with or without external beam radiation
therapy in BCG-unresponsive NMIBC. After the recommended phase 2 dose is identified, the primary end
point for the phase 2 expansion will be progressionfree survival at 6 months. Recruitment is ongoing and
preliminary results are expected by September 2022.33
Nadofaragene firadenovec. Nadofaragene firadenovec is a recombinant adenovirus delivering human
interferon-α cDNA into bladder epithelium along with
Syn3, a polyamide surfactant that enhances the viral
transduction of the urothelium; this results in local
interferon-α production, which in turn produces tumor
regression.34-36 Based on success of preclinical studies
and a phase 1 trial on intravesical formulation of this
agent, a phase 3 trial was conducted to further examine efficacy in CIS (with or without a HG Ta or T1
tumor).36,37 In total, 55 (53.4%) of 103 patients with
CIS (with or without a HG Ta or T1 tumor) who were
included for efficacy analysis had response within
3 months of the first dose, and this response was maintained in 25 (45.5%) of 55 patients at 12 months.
Micturition urgency was the most common AE and
there were no treatment-related deaths.38
CG0070. CG0070 is an oncolytic immunotherapy
using an adenovirus engineered to preferentially replicate in, and destroy, RB pathway defective cells using
urologytimes.com
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the E2F-1 promoter element to limit virus replication
and expression of the immunomodulatory transgene
granulocyte-macrophage colony-stimulating factor.39
Preclinical and phase 1 studies on intravesical CG0070
showed both safety and efficacy in NMIBC.38 Packiam
and others conducted a phase 2, open-label, singlearm study to evaluate its efficacy; 45 patients who had
received at least 2 prior courses of intravesical therapy
for CIS, with at least 1 being a course of BCG, were
evaluated, and CR at 6 months was 47% (95% CI,
32%-62%).40
IL-15 superagonist complex (N-803). N-803 is an
interleukin-15–based immunostimulatory protein complex that activates and proliferates natural killer cells
and CD8+ T cells.41 A recent study of 80 patients with
BCG-unresponsive CIS who were treated with N803
plus BCG showed 72% CR; 59% remained in CR at
12 months and median duration of CR was 19.2
months (range, 7.6-26.4). The combination was safe
and well tolerated with only 9 patients experiencing an
AE higher than grade 3.42

Conclusions
A significant increase in the number of effective treatments for advanced bladder cancer have been developed in recent years. Although the treatment landscape
of NMIBC has simultaneously been evolving, only
pembrolizumab has gained FDA approval in BCG-unresponsive disease. As understanding of the mechanism
for BCG resistance, and the variability of post-BCG
disease states, has increased, multiple investigational
agents have been developed and are being studied.
The paucity of accepted and effective therapeutics in
the BCG-unresponsive setting highlights the necessity
for clinical trial participation to answer clinical questions and expand the spectrum of effective treatments
in this population.
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Molecular diagnostic practice
in prostate and bladder cancers
by Jim Lu, MD, PhD
PROSTATE AND BLADDER cancers are the most common urological malignancies. The annual incidence of
prostate cancer is more than 200,000 cases and prostate
cancer contributes to over 30,000 deaths yearly in the
United States.1 Bladder cancer is the second most common
malignancy from the urogenital system and the sixth most
common among all cancer types.2 Thanks to advances in
diagnostics, clinical staging, and therapeutic interventions
in the past decades, the prognoses of prostate and bladder cancer have been substantially improved with 5-year
survival rates of 97.5% and 77.1%, respectively.2,3
However, better prognosis relies heavily on early
diagnosis. In prostate cancer, over 70% of patients
with 5-year survival have localized disease whereas the
5-year survival rates for patients with regional spread
and distant metastasis are dramatically reduced to 13%
and 7%, respectively.3 Similar survival statistics have
been observed in patients with bladder cancer. Over
80% of patients with 5-year survival are carcinoma in
situ or localized cancer, and less than 10% of patients
with 5-year survival are with the diseases of regional
spread and distant metastasis.2 These statistics highlight
the importance of early detection and improved therapeutic intervention for patients with late-stage cancer.
Molecular medicine fits neatly into the need to confront
these challenges and provides technological tools for
early diagnosis and effective therapeutic strategies.

Molecular genetic approaches
in molecular medicine
Polymerase chain reaction (PCR). PCR is an enzymedriven, primer-mediated (forward and reverse primer),
temperature-dependent process for replicating a specific DNA sequence in vitro. Each PCR cycle doubles
the quantity of a specific DNA sequence based on the
repetitive cycling of 3 simple reactions of amplification: denaturing 2 strands of DNA, annealing primers
to individual DNA template strands, and extension of
primers via DNA polymerase to synthesize the complementary strand. Each copy of DNA then serves as
another template for further amplification.
The discovery of PCR technology greatly facilitated
20 | Urologists in Cancer Care™
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With the advent of PCR,
molecular diagnostics quickly
became routine practice in
the clinical laboratory for the
provision of genetic services,
such as carrier or population
screening for known mutations,
prenatal diagnosis of inherited
diseases, or, in recent years,
analysis of unknown mutations
in cancer tissues and liquid
biopsies.
and revolutionized molecular diagnostics, shortening the process of identifying a known mutation from
months to a single day. Prior to PCR, analysis of genetic alterations (mutations, genomic deletions/amplifications, translocations/gene fusion) in human disease had
been performed using in vitro DNA cloning combined
with Sanger DNA sequencing and fluorescence in
situ hybridization. This involved complicated, timeconsuming laboratory processes, and the application
of this technology in clinical practice was very limited.
With the advent of PCR, molecular diagnostics quickly
became routine practice in the clinical laboratory for
the provision of genetic services, such as carrier or
population screening for known mutations, prenatal
diagnosis of inherited diseases, or, in recent years,
analysis of unknown mutations in cancer tissues and
liquid biopsies.
Sanger DNA sequencing. Sanger sequencing determines the sequence of nucleotide bases in a segment
of DNA (commonly < 1000 bp in length) and with
99.99% base accuracy is considered the gold stanDecember 2021
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dard for determining and validating DNA sequences.
The Sanger method combines sequence extension and
amplification, random termination using fluorescently
labeled nucleotides, and gel electrophoresis to determine the precise nucleotide sequence of DNA. Today,
the combination of Sanger sequencing and PCR has
become routine practice in the clinical molecular diagnostics laboratory. The technique is commonly applied
to detecting known or unknown mutations in targeted
genomic segments for analysis of inheritable genetic
diseases, hereditary cancer syndromes, solid tumor tissues, and other human disorders.
Quantitative real-time PCR. Quantitative PCR
(qPCR) technology allows semi-quantification of DNA
fragments generated across PCR amplification cycles
in a real-time fashion. Two methods predominate, with
probe-based qPCR generally achieving better performance in assay specificity than SYBR Green-based
qPCR due to the highly specific hybridization of the
probe to the targeted templates. Both use the accumulation of fluorescent signal as a proxy for DNA content. Today, real-time qPCR technology is widely used
for detecting DNA/RNA copy number changes such as
genomic amplification, DNA methylation analysis such
as MLH1 hypermethylation, and other genetic alterations such as DNA mutations.
Droplet Digital PCR. Droplet Digital PCR (ddPCR)
is a method for performing PCR that is based on
water-oil emulsion droplet technology. Although conventional PCR amplifies all DNA/RNA templates from
a given sample in 1 reaction tube, ddPCR fractionates
the templates from a sample into thousands of droplets with 1 droplet theoretically containing 1 copy of
the template, and PCR amplification of the template
molecules occurs in each individual droplet. ddPCR
technology uses reagents and workflows like those
used for most standard qPCR assays.

GENOMICS CORNER

Although real-time qPCR can measure the tested targets only semi-quantitatively, ddPCR provides absolute
qualification of biological targets in a tested sample
and is the only PCR-based technology that can do so.
The technology is highly sensitive. With 3 ng of input
DNA (approximately 1000 copies of human genome),
analytical sensitivity can reach 0.1% and increases accordingly with increased input DNA.

With the growing need for
detecting DNA mutations and
other genetic alterations in liquid
biopsy specimens in oncology,
Digital Droplet PCR will
likely become a commonly
adopted technology in
clinical molecular diagnostic
laboratories.
Due to its high sensitivity and capacity to detect
subtle changes in copy number, ddPCR technology is
widely applied to analyze DNA/RNA copy number
alterations where the changes are only a few folds’
difference, and rare DNA sequences in samples such as
liquid biopsy where rare mutant sequences are present
in a background of many wild-type sequences. With the
growing need for detecting DNA mutations and other
genetic alterations in liquid biopsy specimens in oncology, ddPCR will likely become a commonly adopted
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technology in clinical molecular diagnostic laboratories.
Next-generation sequencing technology. Nextgeneration sequencing (NGS) is a massively parallel sequencing technology that offers ultrahigh throughput,
scalability, and speed for DNA and RNA sequencing.
Over the past decade, the technology has revolutionized clinical practice in molecular medicine, allowing
labs to perform a variety of molecular analysis at a
level never thought possible.

Contrary to the germline genetic
alterations that are inherent and
are present in all cells in the body,
somatic genetic alterations
occur in tumor cells during
the initiation and progression of
cancers and are only present in
tumor cells.
Unlike Sanger DNA sequencing technique, which
analyzes only a single DNA fragment from 1 sample
per sequencing reaction, NGS technology can analyze
thousands to millions of sequences at once, allowing
the interrogation of DNA sequence variants/mutations
from whole genomes from many samples in 1 sequencing run at the same time. The processes consist of 4
major steps: DNA fragmentation and target capture/
amplification, library preparation, sequencing, and
bioinformatic analysis and data interpretation.
The extremely high sequencing capacity of NGS
combined with in silico bioinformatic analysis allows
the detection of almost all varieties of genetic changes
including DNA copy number changes, point mutations, gene translocations, and fusions. Nowadays,
NGS technology has become a routine tool in clinical
molecular laboratories for the analysis of hereditary
cancer syndromes, solid tumors, hematological malignancies, and liquid biopsies for patients with cancers.

Germline genetic testing
for urological cancers
The pathogenesis of urological cancers is multifactorial. Although most urological cancers are caused by
nonhereditary factors such as chemical stimulation
22 | Urologists in Cancer Care™
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(smoking), hormone dysregulation, and other environmental factors, accumulating evidence from genetic
studies has demonstrated a consistent impact of heritable gene variants and family history on the development of the disease. Individuals who carry inherited
genetic defects have a substantially increased risk for
developing certain types of cancers. It is estimated
that about 5% of localized disease and 11% to 16%
of metastatic disease in prostate cancer is caused by
germline pathogenic mutations in genes responsible
for DNA damage repair.4,5 In bladder cancer, a recent
study analyzed pathogenic variants from germline genetic testing in more than 1000 individuals with high
familial cancer risk and found that about 24% of the
tested individuals carry inheritable germline pathogenic variants in genes for DNA damage response pathways.6 Thanks to extensive efforts in genetic linkage
mapping, gene cloning, and sequencing in the past few
decades, studies have identified a handful of genes conferring risk for prostate and bladder cancers. Germline
pathogenic variants in DNA damage repair genes (the
double-strand break genes BRCA1, BRCA2, ATM,
ATR, NBN, CHEK2, FANCA, PALB2, and RAD51D,
and the mismatch repair genes MLH1, MSH2, MSH6,
PMS2, and EPCAM) have been shown to be associated
with increased risk for prostate and bladder cancers.
In addition, germline variants of the HOXB13 gene,
a member of the homeobox (HOX) gene family, have
been shown to be strongly associated with the risk of
prostate cancer. Genetic testing of germline variants of
these genes in families with a history of clustered prostate and bladder cancers can identify individuals who
carry disease-causing genetic variants and are at high
risk for disease. Active surveillance and follow-up for
individuals carrying disease-causing variants can also
facilitate early diagnosis and early clinical intervention
and further reduce morbidity associated with prostate
and bladder cancers.
Standard testing for hereditary cancer syndromes is
NGS analysis combined with Sanger sequencing confirmation of detected disease-causing pathogenic variants.

Genetic testing of somatic alterations in tumor
tissues in prostate and bladder cancers
Contrary to the germline genetic alterations that
are inherent and are present in all cells in the body,
somatic genetic alterations occur in tumor cells during the initiation and progression of cancers and are
present only in tumor cells. Analysis of somatic genetic
changes provides therapeutic guidance for targeted
therapy of cancer patients. With continued progress of
December 2021
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therapeutic regimens, targeted therapy has become an
effective therapeutic option for prostate and bladder
cancers. For bladder cancer, 3 molecular targets have
been FDA approved. Bladder cancers with mutations
and amplification of tyrosine kinase receptors FGFR2
and FGFR3 are sensitive to tyrosine kinase inhibitor erdafitinib and fusion of another tyrosine kinase
receptor family NTRK1, NTRK2, and NTRK2 render
sensitivity to entrectinib and larotrectinib.7 In addition,
bladder cancer cells with high microsatellite instability
and tumor mutation burden are responsive to PD-1
inhibitor pembrolizumab (Keytruda).7 In prostate cancer, multiple PARP inhibitors have been approved for
treatment of prostate cancer with germline or somatic
inactivation of genes in DNA damage repair pathway,
including BRCA1, BRCA2, ATM, CHEK2, BARD1,
PALB2, and CHEK12.8 Genetic testing of these
molecular targets will facilitate the choice of more effective therapeutic strategy in the clinical treatment of
patients with prostate and bladder cancers.
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lance of urological cancer. Many studies have demonstrated the clinical utility of circulating tumor DNA
and RNA analysis in liquid biopsies in detecting common urological malignancies with high sensitivity and
specificity.9 Using NGS analysis, a recent study showed
that mutations of some of the most commonly mutated genes—TP53, KRAS, PIK3CA, BRAF, CTNNB1,
and FGFR3—could be detected in plasma or urine
and were associated with early recurrence of bladder
cancer, achieving a sensitivity of 83% and specificity
of 100%. Second, liquid biopsies are essential specimens in patients with late-stage unresectable tumors
where tissue specimens are unavailable. Although there
remain hurdles for clinical application of liquid biopsy
analysis, it is only a matter of time before liquid biopsy
replaces tissue biopsy in all solid tumors.
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Considerations for palliative
care in urologic oncology
Benefits include improved quality of life and symptom management
by Bryn Launer, MD; and Kristen R. Scarpato, MD, MPH
PALLIATIVE CARE IS patient-centered, coordinated care
intended to decrease suffering and improve quality of
life for patients with advanced disease. Palliative care
may be offered to patients at end of life to ease distressassociated symptom burden and facilitate goals of care
discussion or may be utilized for patients undergoing
surgical or medical treatment with curative intent. Literature shows there is a significant unmet palliative care
need in urologic oncology, and it is crucial that surgeons
perceive palliative care as a management option in parallel with ongoing surgical care as opposed to an incompatible alternative; these specialties and concepts are not
at odds with one another but are often intertwined and
complementary. Palliative care has been shown to have
myriad benefits for patients, including improved quality
of life and symptom management, as well as benefits for
the health care system at large including decreased costs
and health care utilization.1-3

Clearly defining palliative care
There are several important points when considering
palliative care in urologic oncology. First, the scope
of palliative care is broad, and many services directed
toward prolonging and enhancing quality of life are
included under the umbrella of palliative care. These
services must be considered as part of the larger construct. For example, hospice care is reserved for the
imminently dying patient with an expected survival of
less than 6 months and refers specifically to end-of-life
care. Unfortunately, there exists a misconception that
hospice care and palliative care are the same when
hospice care is merely a facet of palliative care. Similarly, palliative surgery aims to improve quality of life
through procedural interventions, such as surgery to
relieve malignant obstruction, but represents only an
aspect of palliative care. Finally, palliative care can be
delivered by a trained palliative care specialist via “specialty palliative care” or may be provided by health
care professionals within their own medical or surgical subspecialty; in this case, urologic oncologists may
24 | Urologists in Cancer Care™
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provide “primary palliative care” directly to their own
patients. Bolstering training for the latter may help fulfill the unmet palliative care need in urologic oncology.
Professional societies have published clear recommendations regarding palliative care: the American
Society of Clinical Oncology recommends early palliative care initiation for patients with advanced malignancies concurrently undergoing active treatment.4 The
National Comprehensive Cancer Network (NCCN)
guidelines include multiple indications for palliative
care involvement, ranging from moderate to severe
distress related to cancer diagnosis, patient concerns
about disease course, and advanced cancers associated with high morbidity and mortality.5 Although
overall oncologic guidelines are clear, the integration of
urologic malignancies and palliative care has been less
emphatic. The term “palliative care” was present in the
2019 NCCN guidelines for penile, kidney, and testicular cancers but absent from guidelines for bladder and
prostate cancer.6
The American Urological Association (AUA) emphasized the role of palliative care in a recent white paper,
providing a qualitative review of selected issues including optimizing outcomes in urologic surgery. The 2019
white paper highlighted the importance of palliative
care following surgery with recommendations for delivering bad news, establishing goals of care, recognizing
spiritual issues, and providing palliative and hospice
care referrals.7 Similarly, this year the AUA Quality Improvement Summit acknowledged palliative care as a
critical issue in patients with both advanced benign and
malignant urologic diseases.8 This program educated
participants on the current state of palliative care and
helped define clinical scenarios when palliative care is
needed. Furthermore, the program provided guidance
on how to build a primary palliative care model within
urology and perspectives on how best to increase the
use of palliative care in urology.
Over 360,000 patients were diagnosed with urologic
malignancy in the United States in 2020; in men, uroDecember 2021
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logic malignancies account for 35% of all new cancer
diagnoses and 18% of estimated deaths due to cancer.9
Patients with urologic malignancies experience a high
symptom burden, especially in the end-of-life setting. Furthermore, each urologic malignancy carries a
unique symptom burden, with diverse opportunities for
palliation that may be delivered directly by urologists
or through collaboration with multispecialty teams
including palliative care specialists.
Patients with bladder cancer have high rates of
morbidity and mortality, and repercussions on quality of life persist even after local disease treatment.10
Advanced bladder cancer can cause ureteral/bladder
outlet obstructions associated with poor quality of life,
as well as metastatic burden and intractable hematuria.11 A 2019 review found that only 3.6% of 7303
Medicare patients receiving a diagnosis of muscleinvasive bladder cancer received a referral to palliative
care, with patients more likely to receive palliative care
if they were younger, female,
or treated with radical cystectomy.12

Palliative care and
urologic cancers
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or brain. Patients face invasive surgeries as well as a
risk of paraneoplastic syndrome–associated cachexia,
fatigue, pain, and anemia.17 As therapies are being
rapidly developed and improved, patients often experience increased longevity while being confronted with
chronic treatment-related adverse effects, significantly
impacting their quality of life.
The impact of palliative care on patients with urologic malignancies is relatively less well studied than other
malignancies. This may be in part due to a lack of utilization. Palliative interventions, defined in the National
Cancer Database (NCDB) as treatment directed toward
alleviation of symptoms without attempt to diagnose,
stage, or treat malignancy, are remarkably infrequent
for patients with advanced urologic malignancy. Retrospective review of 76,016 NCDB-registered patients
showed that 12.5% of patients diagnosed with stage IV
bladder cancer received palliative interventions compared with 14.7% of patients with stage IV prostate
cancer and 19.9% of patients
with stage IV kidney cancer.18
Only 17.6% of patients with
metastatic penile cancer received noncurative symptom
management according to an
NCDB review of patients with
advanced penile cancer from
2004 to 2015; this rate fell to
7.11% in patients with locally
advanced disease.19
Outcomes of palliative care
interventions in patients with
urologic malignancy are even
less readily available in the current literature. Results
from the creation of an integrated urology-palliative
care clinic showed increased clinician perception of
quality of care as well as high rates of patient participation in hospice and advance planning discussions,
as well as maintenance of health-related quality of life
throughout the palliative process.20,21 From a broader
surgical perspective, participants randomized to receive
early palliative care during the immediate postoperative
period after noncurative surgical intervention showed
a nonsignificant reduction in symptom distress and
pain intensity.22 The SCOPE trial (NCT03436290)
is an ongoing randomized controlled trial evaluating
physical and functional outcomes and quality of life of
patients undergoing nonpalliative surgery randomized
to receive either usual care or specialist palliative care
consultation.23 To the authors’ knowledge, the SCOPE
trial will be the first randomized trial to evaluate the

It is crucial that surgeons
perceive palliative care
as a management
option in parallel
with ongoing surgical
care as opposed to an
incompatible alternative.

Men with prostate cancer, particularly those with advanced
prostate cancer, can also benefit
from incorporation of palliative
care. Although prostate cancer
is often minimally symptomatic
at diagnosis, treatment with
surgery or radiation can cause
impotence and incontinence; later symptoms include
bone pain and ureteral/bladder outlet obstruction.13
The Advanced Prostate Cancer (2020) AUA/American
Society for Radiation Oncology/Society of Urologic
Oncology guideline acknowledges the importance of
multidisciplinary, holistic care, including palliative care,
in the management of this complex patient population—particularly in the face of an ever-changing therapeutic landscape.14 Utilization of palliative care for
patients with advanced prostate cancer has been shown
to decrease both inpatient and intensive care admissions at the end of life; despite this, data also suggest
that palliative care consultation for these patients is
still too low.15,16
Supportive care, including palliative care, is acknowledged as an important part of the treatment of
patients suffering from advanced and metastatic renal
cell carcinoma, which may spread to the lungs, bone,
urologytimes.com
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role of palliative care for patients undergoing surgery
with curative intent.
Barriers to palliative care exist at many levels, including patient misconceptions about the meaning of palliative care and limited access within health systems, but
certainly physician factors play a role as well. Although
a minority of clinicians may not recognize the true
impact of advanced malignancies on patient quality
of life, a lack of “buy-in” or awareness regarding the
added value of comprehensive palliative care may also
influence low utilization.12 Furthermore, some urologists may feel that a referral to palliative care represents “giving up” on their patient, or they may simply
be uncomfortable introducing the topic. One option
for increasing comfort with palliative care may be
expanding the language we use to describe it—Sanford
et al have compared utilizing the phrase “supportive
care” instead of “palliative care” to the transition from
“watchful waiting” to “active surveillance.”24 Indeed,
Suwanabol et al characterized surgeon-specific determinants of palliative care and found that limited knowledge and comfort contribute to underuse.25 Etiology
of this discomfort may stem from training patterns
because structured palliative care curricula within surgical education has traditionally been lacking.26

It is encouraging to see
the urologic community
acknowledging the
importance of palliative care
for our patients, particularly
among patients with urologic
malignancies.
associated with timely and appropriate utilization.
We agree with NCCN Palliative Care Guidelines
recommending “all health care professionals and
trainees participate in the education that results in the
acquisition of palliative care knowledge, skills, and attitudes.”5 Urologists need not be palliative care experts
but must continue to consider palliative care, collaborate with palliative care specialists, and, when appropriate, provide primary palliative care within our own
practices as we strive to deliver high-quality, patientcentered, cost-effective care.
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It is encouraging to see the urologic community acknowledging the importance of palliative care for our
patients, particularly among patients with urologic
malignancies. Urology-specific guidelines, white papers,
quality improvement summits, and emerging data will
undoubtedly inform the future landscape of urologic
oncology. Although no target threshold for ideal
utilization of palliative care within urologic oncology
exists, data strongly indicate the improved care value
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