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FOR THE TREATMENT OF METASTATIC  
CASTRATION-RESISTANT PROSTATE CANCER1 

HARNESS THE 
PERFORMANCE  
OF MICRONIZATION

An innovative formulation of  
abiraterone acetate is here. 
YONSA® (abiraterone acetate) is a micronized 
formulation taken in a 500 mg (four 125mg tablets) 
dose once daily in combination with 4 mg of 
methylprednisolone taken twice daily, with or  
without food.1

INDICATION

YONSA® (abiraterone acetate) in combination with 
methylprednisolone is indicated for the treatment of patients 
with metastatic castration-resistant prostate cancer (CRPC).

Important Administration Instructions
YONSA® may not be interchangeable with other abiraterone 
acetate products. To avoid substitution errors and 
overdose, be aware that YONSA® tablets may have di�erent 
dosing and food e�ects than other abiraterone acetate 
products. Patients receiving YONSA® should also receive a 
gonadotropin-releasing hormone (GnRH) analog concurrently 
or should have had bilateral orchiectomy. 

IMPORTANT SAFETY INFORMATION 

CONTRAINDICATIONS

YONSA® can cause fetal harm and potential loss  
of pregnancy.

WARNINGS AND PRECAUTIONS

Hypertension, Hypokalemia, and Fluid Retention Due to 
Mineralocorticoid Excess: YONSA® may cause hypertension, 
hypokalemia, and fluid retention as a consequence of 
increased mineralocorticoid levels resulting from CYP17 
inhibition. Monitor patients for hypertension, hypokalemia, 
and fluid retention at least once a month. Control 
hypertension and correct hypokalemia before and during 
treatment with YONSA®. 

Closely monitor patients whose underlying medical 
conditions might be compromised by increases in blood 
pressure, hypokalemia or fluid retention, such as those with 
heart failure, recent myocardial infarction, cardiovascular 
disease, or ventricular arrhythmia. The safety of YONSA® in 
patients with left ventricular ejection fraction < 50% or New 
York Heart Association (NYHA) Class III or IV heart failure (in 
Study 1) or NYHA Class II to IV heart failure (in Study 2) was 
not established because these patients were excluded from 
these randomized clinical trials.

Please see the following pages for Important Safety Information and Brief Summary of the Full Prescribing Information.
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IMPORTANT SAFETY INFORMATION, CONTINUED

WARNINGS AND PRECAUTIONS, CONTINUED

Adrenocortical Insu�ciency (AI): AI was reported in 
patients receiving abiraterone acetate in combination with 
corticosteroid, following an interruption of daily steroids 
and/or with concurrent infection or stress. Monitor patients 
for symptoms and signs of AI, particularly if patients are 
withdrawn from corticosteroids, have corticosteroid dose 
reductions, or experience unusual stress. Symptoms and 
signs of AI may be masked by adverse reactions associated 
with mineralocorticoid excess seen in patients treated with 
YONSA®. Perform appropriate tests, if indicated, to confirm 
AI. Increased dosages of corticosteroids may be used before, 
during, and after stressful situations. 

Hepatotoxicity: In postmarketing experience, there have 
been abiraterone acetate-associated severe hepatic 
toxicity, including fulminant hepatitis, acute liver failure and 
deaths. Measure serum transaminases (ALT and AST) and 
bilirubin levels prior to starting treatment with YONSA®, 
every two weeks for the first three months of treatment 
and monthly thereafter. In patients with baseline moderate 
hepatic impairment receiving a reduced YONSA® dose of 
125 mg, measure ALT, AST, and bilirubin prior to the start 
of treatment, every week for the first month, every two 
weeks for the following two months of treatment and 
monthly thereafter. Promptly measure serum total bilirubin, 
AST, and ALT if clinical symptoms or signs suggestive of 
hepatotoxicity develop. Elevations of AST, ALT, or bilirubin 
from the patient’s baseline should prompt more frequent 
monitoring. If at any time AST or ALT rise above five times 
the ULN, or the bilirubin rises above three times the ULN, 
interrupt YONSA® treatment and closely monitor  
liver function. 

Re-treatment with YONSA® at a reduced dose level may take 
place only after return of liver function tests to the patient’s 
baseline or to AST and ALT less than or equal to 2.5X ULN 
and total bilirubin less than or equal to 1.5X ULN.

Permanently discontinue treatment with abiraterone acetate 
for patients who develop a concurrent elevation of ALT 
greater than 3X ULN and total bilirubin greater than 2X 
ULN in the absence of biliary obstruction or other causes 
responsible for the concurrent elevation.

The safety of YONSA® re-treatment of patients who develop 
AST or ALT greater than or equal to 20X ULN and/or 
bilirubin greater than or equal to 10X ULN is unknown.

ADVERSE REACTIONS

The most common adverse reactions (≥10%) are fatigue, joint 
swelling or discomfort, edema, hot flush, diarrhea, vomiting, 
cough, hypertension, dyspnea, urinary tract infection  
and contusion.

The most common laboratory abnormalities (>20%) are 
anemia, elevated alkaline phosphatase, hypertriglyceridemia, 
lymphopenia, hypercholesterolemia, hyperglycemia, elevated 
AST, hypophosphatemia, elevated ALT and hypokalemia.

DRUG INTERACTIONS

Based on in vitro data, YONSA® is a substrate of CYP3A4. 
In a drug interaction trial, co-administration of rifampin, a 
strong CYP3A4 inducer, decreased exposure of abiraterone 
by 55%. Avoid concomitant strong CYP3A4 inducers during 
YONSA® treatment. If a strong CYP3A4 inducer must be co-
administered, increase the YONSA® dosing frequency only 
during the co-administration period. 

Abiraterone is an inhibitor of the hepatic drug-metabolizing 
enzymes CYP2D6 and CYP2C8. Avoid coadministration of 
abiraterone acetate with substrates of CYP2D6 with a narrow 
therapeutic index (e.g., thioridazine). If alternative treatments  
cannot be used, exercise caution and consider a dose 
reduction of the concomitant CYP2D6 substrate drug. 

In a CYP2C8 drug-drug interaction trial in healthy subjects, 
the AUC of pioglitazone (CYP2C8 substrate) was increased by 
46% when pioglitazone was given together with an abiraterone 
acetate single dose equivalent to YONSA® 500 mg. Therefore, 
patients should be monitored closely for signs of toxicity 
related to a CYP2C8 substrate with a narrow therapeutic index 
if used concomitantly with abiraterone acetate. 

USE IN SPECIFIC POPULATIONS

• Females and Males of Reproductive Potential: Advise 
male patients with female partners of reproductive 
potential to use e�ective contraception.

• Do not use YONSA® in patients with baseline  
severe hepatic impairment (Child-Pugh Class C).

PROPRIETARY YONSA® MICRONIZATION PROVIDES

YONSA® DELIVERS UNIQUE BENEFITS

FLEXIBLE DOSING
Patients can take  
YONSA® with  
or without food1,3

RAPID ABSORPTION
Increases surface area  
for rapid dissolution  
and absorption2

LOW 500 MG DOSE
Four 125 mg  
tablets plus 4 mg 
methylprednisolone1,2
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Brief Summary of Prescribing Information for YONSA® (abiraterone acetate) tablets
This Brief Summary does not include all the information needed to use YONSA safely and e�ectively.   
See full prescribing information for YONSA.

See package insert for full Prescribing Information
Initial U.S. approval: 2011

INDICATIONS AND USAGE:  

YONSA (abiraterone acetate) is indicated in combination with methylprednisolone for the treatment of patients with metastatic castration-resistant  
prostate cancer.

CONTRAINDICATIONS:  

YONSA is contraindicated for use in pregnant women. YONSA can cause fetal harm and potential loss of pregnancy.

DOSAGE AND ADMINISTRATION:

Recommended dose: YONSA 500 mg (four 125 mg tablets) administered orally once daily in combination with methylprednisolone 4 mg administered orally twice daily. 
Patients receiving YONSA should also receive a gonadotropin-releasing hormone (GnRH) analog concurrently or should have had bilateral orchiectomy.

To avoid medication errors and overdose, be aware that YONSA tablets may have di�erent dosing and food e�ects than other abiraterone acetate products. 

WARNINGS AND PRECAUTIONS:

YONSA may cause hypertension, hypokalemia, and �uid retention as a consequence of increased mineralocorticoid levels resulting from CYP17 inhibition. Monitor 
patients for hypertension, hypokalemia, and �uid retention at least once a month. Control hypertension and correct hypokalemia before and during treatment  
with YONSA.

Monitor for symptoms and signs of adrenocortical insu�ciency. Increased dosage of corticosteroids may be indicated before, during and after stressful situations. 

Hepatotoxicity can be severe and fatal. Measure serum transaminases (ALT and AST) and bilirubin levels prior to starting treatment with YONSA, every two weeks for the 
�rst three months of treatment and monthly thereafter.

ADVERSE REACTIONS:

The most common adverse reactions (≥10%) are fatigue, joint swelling or discomfort, edema, hot �ush, diarrhea, vomiting, cough, hypertension, dyspnea, urinary tract 
infection and contusion. 

The most common laboratory abnormalities (>20%) are anemia, elevated alkaline phosphatase, hypertriglyceridemia, lymphopenia, hypercholesterolemia, hyperglycemia, 
elevated AST, hypophosphatemia, elevated ALT and hypokalemia. 

DRUG INTERACTIONS:

CYP3A4 Inducers: Avoid concomitant strong CYP3A4 inducers during YONSA treatment. If a strong CYP3A4 inducer must be co-administered, increase the YONSA 
dosing frequency. 

CYP2D6 Substrates: Avoid co-administration of YONSA with CYP2D6 substrates that have a narrow therapeutic index. If an alternative treatment cannot be used, 
exercise caution and consider a dose reduction of the concomitant CYP2D6 substrate. 

USE IN SPECIFIC POPULATIONS:

Females: Women who are pregnant or women who may be pregnant should not handle YONSA tablets without protection, e.g., gloves. 

Males of Reproductive Potential: Males with female partners of reproductive potential should use e�ective contraception. 

Hepatic Impairment: Do not use YONSA in patients with baseline severe hepatic impairment (Child-Pugh Class C). 

Pediatric Use: Safety and e�ectiveness of abiraterone acetate in pediatric patients have not been established.

To report SUSPECTED ADVERSE REACTIONS, contact Sun Pharmaceutical Industries, Inc. at 1-800-818-4555, FDA at 1-800-FDA-1088 or 
 www.fda.gov/medwatch.

Manufactured for: 
Sun Pharma Global FZE 

Distributed by: 
Sun Pharmaceutical Industries, Inc.  
Cranbury, NJ 08512 

YONSA is a registered trademark of Sun Pharma Global FZE 

Copyright © 2019 Sun Pharma Global, FZE 

All rights reserved

PM-US-YON-0108 
Rx ONLY
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Ushering in a new class
of cancer drugs
THE ADVENT OF A NEW CLASS of pharmaceuticals is an exciting event. 
When the new drug class is for the treatment of cancer, the event can be life 
changing.

Certain men with prostate cancer—and the physicians who care for them—
will soon have a new class of novel agent at their disposal. Known as poly 
(ADP-ribose) polymerase inhibitors, or PARP inhibitors, these agents usher in 
a new era in prostate cancer that is genetically defi ned.

PARP inhibitors target genetic mutations in the BRCA1 and BRCA2 
genes, among others, as Lisette Hilton points out in the cover article in 
this issue of Urologists in Cancer Care (page 6). In this article, two leading 
researchers—Emmanuel S. Antonarakis, MD, of Johns Hopkins and Duke’s 
Andrew J. Armstrong, MD—explain the rationale behind these therapies, 
current data, possible shortcomings, implications for genetic testing, and 
what the future holds.

As 2019 comes to a close, it’s a good time to refl ect on the advances in 
cancer care impacting urology over the past 12 months. We asked two leading 
urologists and two leaders in medical oncology what they thought was the 
most signifi cant advance in prostate cancer in 2019 (page 18). Interestingly, 
and perhaps not surprisingly, new research on the role of PARP inhibitors—
phase III results on olaparib in particular—was front and center for most of 
these experts.

In the management of bladder cancer, checkpoint inhibitors represent a 
new, long-awaited therapeutic class for this malignancy. There are two key 
challenges preventing checkpoint inhibition from becoming the standard 
frontline therapy for patients with metastatic bladder cancer, Nicholas J. Vogel-
zang, MD, points out in a thought-provoking Q&A article (page 15). First, the 
FDA has placed enrollment limitations on studies so that patients are required 
to be platinum ineligible and have high PD-L1 expression to enroll. Second, 
the cost of molecular testing limits patient access to testing, even though it 
could help determine a patient’s likelihood to respond to treatment.

In this issue, we also present two interactive features aimed at measuring your 
knowledge of GU cancers. A “Challenging Case” article from urologists at UT 
Southwestern in Dallas presents a middle-aged man with gross hematuria, a soli-
tary left kidney, and prune belly syndrome (page 9). The case highlights multiple 
complexities in this patient’s management, both surgical and medical in nature.

In another case-based article, colleagues from Texas Tech University discuss 
the presentation of incidental primary squamous cell carcinoma of the kidney 
within a calyceal diverticulum associated with stone disease (page 20). After 
describing the case of a 64-year-old Hispanic man, the authors pose this ques-
tion: Given the incidental primary squamous cell carcinoma within the upper 
pole calyceal diverticulum of the right kidney with a positive focal surgical 
margin at the base of the partial nephrectomy resection site, what is the most 
appropriate next step in management?

This is another your chance to test your clinical skills and select the appro-
priate treatment course for this patient.

Mike Hennessy, Sr
Chairman & Founder

CHAIRMAN’S LETTER

EDITORIAL BOARD

Have a comment about our content?
Contact Richard R. Kerr, content channel 
director, at 
rkerr@mmhgroup.com.
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AT THE 2012 AUA MEETING IN ATLANTA, I received 
an email requesting a meeting with a representative from 
Michael J. Hennessy Associates (MJH). Over coffee that 

morning, the idea was fl oated to start a publication, Urologists 
in Cancer Care (UCC), with the target audience being commu-
nity urologists who were starting to treat and manage metastatic 
castration-resistant prostate cancer (mCRPC) patients.

The driver for this was the rapidly changing land-
scape of therapy for mCRPC. As most of you recall prior 
to 2010, only docetaxel had been approved by the FDA for 
patients with mCRPC, and at best, only a handful of urolo-
gists across the United States were infusing in their offi ce. 
But the team at MJH was astute enough to pick up that very 
rapidly, the many targeted agents that were forthcoming 
might further the involvement of practicing urologists in the 
management of mCRPC.

There had already been an uptick in urology practices start-
ing to deliver sipuleucel-T (Provenge), approved April 2010, 
and abiraterone acetate (Zytiga) in the post-chemotherapy 
patient, approved April 2011. For the urologist who may not be 
as familiar with the timeline of approval for various agents we 
have at our current disposal, this was quite prescient given the 
time period and the lack of existing treatment guidelines from 
the AUA or NCCN. As the cliché goes, the rest is history.

In January of 2019, MJH announced the acquisition of 
certain media assets from UBM Life Sciences. The newly 
created entity has resulted in MJH now being the largest 
privately held medical media company in the U.S. One of 
the brands acquired is Urology Times (UT), which is widely 
read by most urologists, fellows, and residents. Thus, a stra-
tegic decision was made to park UCC under the UT brand 
and the leadership of a dedicated urology division.

The goal and focus of the publication will be the same: 
continue to provide practical and up-to-date information for 

the practicing urologist who is treating advanced genitouri-
nary malignancies. Much of the emphasis to date has focused 
on advanced prostate cancer, given the number of trials and 
approvals that have taken place this decade and will certainly 
continue into the next. However, we will continue to provide 
coverage across all tumor types as well as introduce patient 
management challenges that will include interactive features.

There will also be earnest attempts to provide reviews and 
insight on all aspects of cancer care, not just medical thera-
pies. This would include new technology for localized tumor 
management, diagnostics, molecular markers/gene testing, 
supportive care, and medical and socioeconomic issues that 
face our patients and their caregivers. We want the practicing 
urologist to be informed and kept up to date, even if the core of 
their practice may not be 100% oncologic care.

So, as we start fresh with new editorial leadership, 
expect to see improved and consistent content that you will 
fi nd useful and cogent to your everyday clinical practice. 
Already, we have seen the FDA grant breakthrough therapy 
designation to three poly (ADP-ribose) polymerase inhib-
itors (PARP inhibitors) in the treatment of patients with 
certain forms of gene-mutated metastatic castration-resis-
tant prostate cancer (see article, page 6). The signifi cance 
of this designation is that once the drug is fi nally approved, 
it will grant us yet another mechanistically unique class 
of agent that will allow us to administer as patients prog-
ress. The educational challenges for our colleagues will be 
to grasp the importance of incorporating testing panels for 
DNA damage repair (DDR) genes, which includes not only 
BRCA1 and BRCA2, but also ATM, CHEK2, FANCA, TP53, 
and others; when to initiate testing; and choices for next line 
of therapy, predicated by these results.

We are fi nally making strides to better choose therapies 
based on molecular testing, but much is still to be learned.

Raoul S. Concepcion, MD
Dr. Concepcion is chief clinical offi  cer, Integra 
Connect, West Palm Beach, FL, and clinical 
associate professor of urology, Vanderbilt 
University School of Medicine, Nashville, TN.

 A new beginning

Expect to see improved and consistent content that you will fi nd 
useful and cogent to your everyday clinical practice.”

UCC1119_005_Letter from the Editor.indd   5 11/6/19   11:20 AM



COVER STORY

PARP inhibitors may mark new era in prostate 
cancer care 
New data show patients with DNA repair gene mutations benefi t from novel class
of targeted therapies
BY LISETTE HILTON

UROLOGISTS, ONCOLOGISTS, AND PROSTATE CANCER 
patients are entering a new era in prostate cancer therapy—
one that is going to be genetically defi ned.

“Treatments are going to be targeting the genetic muta-
tions in prostate cancer,” said Emmanuel S. Antonarakis, 
MD, professor of oncology and urology at Johns Hopkins 
Medicine, Baltimore. “And one of the most actionable genetic 
abnormalities are mutations in the BRCA1 and BRCA2 genes, 
which collectively account for about 10% of all metastatic 
prostate cancers.

“The reason why knowing about these 
BRCA1- or BRCA2-positive patients is 
paramount is that within about 6 months 
from now we expect to have at least one 
FDA-approved PARP inhibitor that can be 
used in those patients.”

Among the poly (ADP-ribose) poly-
merase inhibitors (PARP inhibitors) that 
are in phase II or III trials for advanced 

prostate cancer, the furthest along and the only one with 
phase III data is olaparib (Lynparza). AstraZeneca and 
Merck announced positive results in early August from 
the phase III PROfound trial of olaparib in men with meta-
static castration-resistant prostate cancer with a homologous 
recombination repair gene mutation and whose cancer 
had progressed on hormonal anticancer treatment with 
enzalutamide (XTANDI) or abiraterone acetate (Zytiga). 
Olaparib has been granted FDA breakthrough designation 
for BRCA1- and BRCA2-mutated metastatic castration-resis-
tant prostate cancer.

Among the other PARP inhibitors that researchers have 
evaluated as prostate cancer monotherapy are niraparib and 
rucaparib, both of which also have received the FDA break-
through designation. Janssen presented positive phase II 
trial results with niraparib at the recent European Society 
for Medical Oncology annual meeting in Barcelona, Spain. 
Clinical trials for rucaparib include TRITON2, a phase II 
study looking at treatment of metastatic castration-resis-
tant prostate cancer patients with BRCA mutations. TRITON2 
is enrolling patients with deleterious mutations of other 
homologous recombination (HR) repair genes, including 
ATM. The phase III trial, TRITON3, is enrolling patients with 
BRCA mutations and ATM mutations who have progressed 

on androgen receptor-targeted therapy and who have not yet 
received chemo in the castrate-resistant setting.

Still other PARP inhibitors in the prostate cancer treat-
ment pipeline are veliparib (ABT-888) and talazoparib.

The fi rst PARP inhibitor to be approved for prostate cancer 
will most likely be olaparib, followed by rucaparib, Dr. 
Antonarakis speculated.

T H E  P A R P  I N H I B I T O R  R A T I O N A L E
The basis for using PARP inhibitors in prostate cancer is 
based on the high rate of germline and tumor-specifi c muta-
tions in specifi c DNA repair enzymes, according to Andrew 
J. Armstrong, MD, professor of medicine and professor in 
surgery, Duke Cancer Institute, Durham, NC.

“In men with metastatic prostate cancer, about 10% will 
have germline mutations in DNA repair genes like BRCA2, 
and another 10% or so will have tumor-specifi c mutations 
in these same genes, including more than a dozen of these 
specifi c genes. And these genes when mutated often confer 
sensitivity to the PARP inhibitors. They also confer higher 
risk of cancers, like prostate cancer, breast, and ovarian 
cancers in family members when they are in the germline,” 
said Dr. Armstrong, an investigator in the PROfound trial.

“Overall, about 20% to 22% of men with metastatic pros-
tate cancer are predicted to have these mutations either in 
their bodies or in their tumors. That’s the basis for using 
DNA damaging agents, like platinum chemotherapy or PARP 
inhibition, to take advantage of those vulnerabilities in the 
cancer cell, and to benefi t patients with longer survival and 
freedom from disease progression and spread.”

The FDA has previously approved PARP inhibitors for 
treatment of breast and ovarian cancers.

The term describing the rationale for using PARPi medica-
tions to treat prostate cancer patients with BRCA1 or BRCA2 
mutations is “synthetic lethality,” which means the cancer 
cell loses its ability to repair two types of DNA damage—both 
single-strand and double-strand DNA damage, according to 
Dr. Antonarakis, who has conducted research on using these 
drugs in prostate cancer and sometimes uses them off label.

“Every time a cancer cell replicates, it accumulates DNA 
damage, as well as from oxidative stress and ionizing radi-
ation. The way that cancer cells primarily fi x double-strand 
DNA breaks is by using the BRCA1 and BRCA2 proteins 

Emmanuel S. 
Antonarakis, MD
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by a process called homologous recom-
bination. The main way that they fi x 
single-strand breaks in the DNA is by 
the PARP enzymes, mainly PARP1, by a 
process called base-excision repair,” Dr. 
Antonarakis explained.

Cancers that have mutations in BRCA1 
or BRCA2 (or some other homologous 
recombination genes) are not able to 

fi x double-strand breaks as they accumulate DNA damage, 
and therefore have to become dependent upon single-strand 
repair mechanisms to fi x those breaks. 

“In other words, the cancer cell has to fi x the DNA breaks 
one strand at a time using base-excision repair. The way that 
it does that is by using the PARP1 enzyme,” Dr. Antonarakis 
said. “If you have a patient with a mutation in BRCA1 or 
BRCA2, the patient’s ability to fi x double-strand breaks is 
crippled. If you therefore pharmacologically inhibit PARP1 
with a drug, you are abolishing that cell’s ability to fi x the 
DNA damage by targeting its rescue mechanism and that 
cell has no choice but to die because it accumulates cata-
strophic DNA damage.”

P H A S E  I I I  I N S I G H T
PROfound is the only randomized phase III study of a PARP 
inhibitor, in this case olaparib, in prostate cancer reported 
to date, according to Dr. Armstrong. Investigators compared 
olaparib against physicians’ choice therapy using either 
enzalutamide or abiraterone.

“The patients in the PROfound study had all progressed 
on one of the prior therapies with either enzalutamide or 
abiraterone, so the physicians’ choice would have been 
to pick the second drug that they hadn’t had. Most of the 
patients had already failed docetaxel,” Dr. 
Armstrong said. “It was a randomized study 
and the patients eligible for this trial had 
to have had a tumor tissue test that found 
a mutation in one of several key genes that 
would have predicted response to these 
PARP inhibitors.”

Results from the phase III trial showed a 
statistically signifi cant and clinically mean-
ingful improvement in the primary endpoint 
of radiographic progression-free survival 
with olaparib versus enzalutamide or 
abiraterone in the men studied, according to 
AstraZeneca and Merck.

“The data that has been publicly described 
suggests that patients that have BRCA2 [muta-
tions] particularly seem to have a really strong 
benefi t from olaparib. Patients who have other 
mutations, particularly ATM mutations, don’t 
seem to have as strong of a benefi t, so it 

will be interesting to see how regulators look at different 
biomarkers within the PROfound study based on the type 
of mutation the patient has,” Dr. Armstrong said. “Not all 
the mutations are created equally, nor do they respond the 
same way to these drugs.”

P A R P  I N H I B I T O R  D I F F E R E N T I A T O R S
PARP inhibitors generally are similar in that all are admin-
istered orally, but dosages among the different agents vary, 
according to Dr. Antonarakis.

“They are slightly different in their side effect profi les; 
however, practicing community oncologists and urologists 
need to know that these drugs are broadly equivalent in 
terms of their relative effectiveness and in terms of their 
safety,” Dr. Antonarakis said. “The data that we have so far 
does not appear to suggest that one of the PARP inhibitors 
is more effective than the others, nor does it suggest that 
one of the PARP inhibitors is more toxic than the others.”

The side effect profi les among PARP inhibitors are similar 
to a mild chemotherapy, according to Dr. Antonarakis.

Common side effects include decreased energy, fatigue, 
nausea, low appetite, and sometimes weight loss; decreased 
white blood cell, red blood cell, and platelet counts; and 
slightly increased risk of infection if neutropenia occurs. 
With long-term use, these drugs also have a theoretical risk 
of triggering myelodysplastic syndrome or acute leukemia, 
Dr. Antonarakis said.

The major shortcoming of using PARP inhibitors in pros-
tate cancer is that the drugs will only be relevant in about 
10% of advanced prostate cancers. Nine in 10 prostate cancer 
patients do not have BRCA1 or BRCA2 mutations, according 
to Dr. Antonarakis.

“The second shortcoming is that even in those 10% of 

Andrew J. 
Armstrong, MD

TA B L E .  PA R P  I N H I B I TO R S  F O R  P R O S TAT E  C A  I N  T H E  P I P E L I N E

Drug Status Route of 
administration Key Study

Olaparib
Phase III; FDA 
breakthrough 
designation

Oral

PROfound: Study of olapa-
rib in men with mCRPC with 
a homologous recombination 

repair gene mutation and whose 
cancer had progressed on 

enzalutamide or abiraterone

Niraparib
Phase II; FDA 
breakthrough 
designation

Oral

GALAHAD: Evaluating effi  cacy, 
safety of niraparib in patients 
with mCRPC and DNA-repair 

gene defects previously treated 
with next-generation androgen-
receptor targeting therapies and 

docetaxel

Rucapa-
rib

Phase II; FDA 
breakthrough 
designation

Oral

TRITON2: Studying treatment of 
metastatic castration-resistant 
prostate cancer patients with 

BRCA mutations
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patients that have a BRCA1 or BRCA2 mutation, PARP inhib-
itors will only work in about half of those patients,” he said. 
“Therefore, these drugs are likely to only be effective in 
about 5% of the overall prostate cancer population.”

The final limitation, according to Dr. Antonarakis, is that 
even in those 5% (of the total population) who respond to 
PARP inhibitor treatment, the average response will last 6 
to 12 months. Unfortunately, these drugs are not curative.

“One of the unanswered questions—and there are many 
that the field is trying to figure out—is why is it that patients 
who have an initial response to PARP inhibition eventually 
become resistant to the therapy 6 to 12 months later,” Dr. 
Antonarakis said.

Also lacking are clear data showing that men live longer 
because of the PARP inhibitors, according to Dr. Armstrong.

“That data is still immature,” he said. “The outcomes in 
the PROfound study were mostly progression-free survival. 
And we’re still needing longer follow-up to know whether 
that will translate into longer life expectancy. Certainly, there 
are more costs associated with these drugs, so you like to 
see those long-term survival benefits.”

B E Y O N D  B R C A 1 / 2
PARP inhibitors don’t have sufficient activity in patients 
without specific DNA repair gene mutations when used as 
monotherapy. But there are ongoing trials, including the 
PROpel trial, led by Dr. Armstrong, which is looking at 
combining drugs that block the androgen receptor, such 
as abiraterone, with a PARP inhibitor in prostate cancer 
patients who don’t have BRCA1/2 mutations.

“The rationale here is a little different,” Dr. Armstrong 
said. “The androgen receptor actually promotes DNA 
damage repair and when you block the androgen receptor 
with these drugs, like abiraterone or enzalutamide, you 
block DNA repair, much like when you have a BRCA2 muta-
tion. This is the basis for the ability of hormonal therapy to 
radiosensitize prostate cancer and improve survival during 
radiation treatment. The idea here is, if you combine these 
drugs you may get an important relationship where the PARP 
inhibitors now can work more broadly in all patients as long 
as they are combined with one of these potent androgen 
receptor inhibitors.

“Initial phase 2 studies of olaparib and abiraterone 
demonstrated more prolonged progression-free survival 
over abiraterone, for example. And the combination of PARP 
inhibition and androgen receptor inhibition is now tested 
in several phase III studies, and the PROpel study is one 
that’s ongoing now.”

F U T U R E  I M P L I C A T I O N S
Medical oncologists, as opposed to urologists, will be the 
primary providers to prescribe PARP inhibitor medications 

for prostate cancer in practice, Dr. Antonarakis speculates.
“That’s because the FDA label for these drugs is likely to 

be for patients who already have metastatic castration-resis-
tant prostate cancer and who have previously received at 
least one novel hormonal therapy like abiraterone or enzalu-
tamide, and perhaps also in patients who have received at 
least one taxane chemotherapy,” he said. “That remains to 
be determined, because we don’t know exactly how the FDA 
will rule on this. But I think it’s important that urologists are 
aware of these drugs so they can appropriately refer their 
patients to medical oncology if a BRCA1 or BRCA2 muta-
tion is discovered.”

Also, researchers are just beginning to uncover ways 
in which PARP inhibitors might benefit prostate cancer 
patients earlier in the disease course. Depending on how 
those studies pan out, PARP inhibitors could potentially 
be used in the future in prostate cancer before it becomes 
castration resistant or metastatic, and urologists would 
be among the prescribers if that’s the case, according to 
Dr. Antonarakis.

Such studies are ongoing. In one trial, olaparib is being 
used for biochemically recurrent non-metastatic prostate 
cancer (NCT03047135); in another, rucaparib is being 
used without androgen deprivation in men with metastatic 
hormone-sensitive prostate cancer with germline BRCA1 or 
BRCA2 mutations (NCT03413995).

Emerging data on PARP inhibitors highlight the value 
of genetic testing and counseling in urology and oncology 
clinics, according to Dr. Armstrong.

“There are incentives now to do both hereditary and 
tumor-specific genetic testing and counseling to open the 
door for patients that could have clinical benefits from PARP 
inhibitors as well as to help in the early detection and treat-
ment of patients with familial cancer syndromes,” he said.n

DISCLOSURES:  DR. ARMSTRONG REPORTS CONSULTING AND RESEARCH TIES 

WITH ASTRAZENECA, PFIZER/ASTELLAS, JANSSEN, MERCK, BRISTOL-MYERS SQUIBB, 

AND BAYER. DR. ANTONARAKIS REPORTS RECEIVING PERSONAL FEES AND FUNDING 

TO HIS INSTITUTION FROM JOHNSON & JOHNSON, JANSSEN, ASTRAZENECA, MERCK, 

PFIZER, AND CLOVIS.

Not all the mutations are 
created equally, nor do they 

respond the same way to these 
drugs.”

—Andrew J. Armstrong, MD
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H I S T O R Y
A 48-year-old male is referred from an outside provider 
for evaluation of gross hematuria for several weeks. He 
denies any dysuria or subjective difficulty with voiding. His 
medical history is remarkable for prune belly syndrome, 
atrial fibrillation, hypertension, and type II diabetes mellitus. 
Records regarding his childhood surgical history are unfor-
tunately scant, though notable for a remote vesicostomy 
that was subsequently closed, an enterocystoplasty, and 
abdominoplasty.

More recently, he had undergone a right simple nephrec-
tomy 5 years prior for a non-functional kidney in the setting 
of recurrent urinary tract infections. The patient reports a 
long history of intermittent management with a urethral 
catheter, although he notes that he currently evacuates his 
bladder via spontaneous voiding without difficulty. He denies 
any family history of malignancies and notes that he did 
smoke approximately a half-pack per day of cigarettes for 2 
years, from 1984 to 1986.

E X A M I N A T I O N
On physical examination, the patient’s body mass index 
is 32 kg/m2, and he is noted to have a well-healed, large, 
left-sided paramedian scar from the pubic bone to above 
the umbilicus; a midline scar at his prior vesicostomy site; 
and laxity of his abdominal wall with redundancy of his 
overlying skin. Testes are palpable bilaterally. Laboratory 
evaluation reveals creatinine of 1.5 mg/dL (calculated GFR 
of 50 mL/min/1.73 m2); hemoglobin and hematocrit are 9.9 
g/dL and 30.1%, respectively. Electrolytes, platelets, coagula-
tion profile, liver function tests, and remainder of lab results 
are within normal range.

To his initial appointment, the patient brings MR images 
of his abdomen and pelvis, displayed in the figure. The 
imaging reveals a 5.6 x 4.3 x 4.5-cm mass at the anterior 
bladder dome with inflammation extending to the perives-
ical fat. No pelvic lymphadenopathy or sites of metastatic 
disease are found. Severe left-sided hydoureteronephrosis 
extends to the level of an abnormally conformed bladder, 
consistent with a patulous collecting system, with ureteral 
insertion into the dome. His abdominal wall musculature 
appears thin, and his prostate appears diminutive with an 
apparent atrophic left seminal vesicle.

 

Challenging case: Hematuria in a man 
with prune belly syndrome
BY NIRMISH SINGLA, MD, AND YAIR LOTAN, MD
Dr. Singla is assistant instructor and fellow, and Dr. Lotan is professor of 
urology and chief of urologic oncology at the University of Texas Southwestern, 
Dallas.

F I G U R E .  MRI of the abdomen and pelvis reveal a solitary left kidney with severe hydroureteronephrosis seen in axial (A) and coronal 
T2-weighted (B) views. A 5.6 x 4.3 x 4.5-cm mass is seen at the anterior bladder dome (C) with inflammation extending to the perivesi-
cal fat on T1-weighted imaging in axial view (yellow circle). No pelvic lymphadenopathy or sites of metastatic disease are found. (Figure 
courtesy of Nirmish Singla, MD, and Yair Lotan, MD).

TURN TO PAGE 10 for diagnosis and discussion of the case.

CHALLENGING CASE
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D I A G N O S I S  A N D  D I S C U S S I O N
He undergoes a transurethral resection of the tumor that 
reveals muscle-invasive urothelial carcinoma with >90% 
squamous differentiation and no lymphovascular invasion. 
The bladder appears to have been augmented with small 
bowel, and the tumor is located within the native portion 
of the bladder.

The concern for a potentially increased risk of intraves-
ical malignancy following augmentation enterocystoplasty 
has generated considerable interest. At present, however, we 
lack definitive evidence supporting this association. In 2010, 
Higuchi et al reported that bladder augmentation was not an 
independent risk factor in the development of bladder cancer 
in a relatively sizable cohort of patients with congenital bladder 
abnormalities (J Urol 2010; 184:2492-6), though their study is 
limited by its single-institution, retrospective nature.

Given the controversy surrounding this topic, there are 
currently no guidelines to routinely screen asymptomatic 
patients with prior bladder augmentation for intravesical malig-
nancy. Nonetheless, many urologists would still elect to pursue 
some means of monitoring, whether through urine studies, 
imaging, cystoscopic evaluation, or some combination thereof.

The present case further highlights the issue of transitional 
care, commonly faced by pediatric urologists. Indeed, there are 
several challenges inherent in transitioning pediatric urology 
patients to adult providers—a process that must be carefully 
orchestrated. Some obstacles to this transition include locating 
adult urologists with special expertise, maintaining comprehen-
sive documentation regarding childhood medical and surgical 
care, coordinating care with other adult specialties such as 
nephrology, and navigating the adult health care environment 
(Semin Pediatr Surg 2015; 24:73-8).

In our patient’s case, unfortunately much was unknown 
regarding his prior history, such as the original indications for 
bladder augmentation, whether ureteral reimplantation was 
pursued, and the type and length of bowel segment used, which 
are all important to know prior to offering surgical intervention.

There are additional challenges worth consideration in the 
subsequent management of our patient’s malignancy. First, 
the role of neoadjuvant chemotherapy remains unclear in 
the setting of variant histology, as endorsed by the 2017 AUA 
guideline on muscle-invasive bladder cancer (J Urol 2017; 
198:552-9). Several operative challenges during radical 
cystectomy can be anticipated in his case as well. Given his 
multiple prior abdominal surgeries including bowel resec-
tion, extensive scarring can be anticipated, and preoperative 
consultation with a general surgeon may be worthwhile for 
intraoperative assistance with adhesiolysis and dissection.

Deciding on a type of diversion poses another challenge. 
Given his patulous ureter and unclear degree of bowel resec-
tion for prior reconstructions, the possibility of utilizing a 
cutaneous ureterostomy is worth consideration. Although 
long-term outcomes of ureterostomies in adults are not 

well known, the likelihood of stenosis is conceivably low in 
his case, while obviating the need to resect further bowel. 
Finally, given his history of prune belly syndrome, fascial 
closure must be meticulous, and the increased risk of para-
stomal hernia warrants discussion as well.

Given his predominantly squamous histology and baseline 
renal dysfunction in the setting of a solitary kidney, the deci-
sion was ultimately made to proceed with upfront radical 
cystectomy. A midline incision was initially made. Several 
dense adhesions were encountered and lysed with the assis-
tance of our general surgery colleagues, including adhesions 
between the small bowel and augmented bladder. The patu-
lous left ureter was located coursing into the augmented 
bladder segment, and following its ligation, appeared to 
have a diameter larger than that of the small bowel lumen.

A large bladder mass was palpable at the anterior portion 
of the bladder. Once the bladder was successfully removed 
en bloc with the prostate, the left ureter was noted to have 
been tunneled under the sigmoid mesentery proximally. 
There were significant adhesions proximally with the bowel 
and mesentery that made the dissection of the left ureter 
challenging, and it was felt that an attempt to free it to 
allow for a cutaneous ureterostomy would be precarious 
and possibly injure its blood supply. As such, a decision was 
made to bridge the gap between the ureter and skin using 
an ileal conduit, which was anastomosed to the solitary left 
ureter in an end-to-end fashion.

Postoperatively, the patient had a relatively uncomplicated 
course, and his final pathology revealed pT3bN0 high-grade 
urothelial carcinoma with squamous and sarcomatoid differ-
entiation arising in the dome, anterior, and posterior walls 
of the bladder with invasion into the perivesical soft tissues. 
Lymphovascular invasion was present, and all margins 
were negative. He is currently under consideration for adju-
vant systemic immune therapy trials with our medical 
oncology colleagues.

C O N C L U S I O N
In summary, we present the unique case of a 48-year-old male 
with prune belly syndrome, solitary left kidney, and prior entero-
cystoplasty, who was found to have muscle-invasive bladder 
cancer with extensive squamous differentiation. Our case high-
lights multiple complexities in his management, including the 
role for multimodal care, operative challenges necessitating 
consultation with other surgical colleagues, and the importance 
of having multiple strategies in the operating room should the 
initial plans prove less desirable.

Our case also highlights the controversy surrounding the 
development of and screening for intravesical malignancy in 
patients with prior enterocystoplasty, for which a stronger 
level of clinical evidence is necessary. Finally, our case more 
broadly underscores the challenges inherent in transitional 
care within urology.n

CHALLENGING CASE
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ADT = androgen deprivation therapy; CI = confi dence interval; 
HR = hazard ratio; TITAN = Targeted Investigational Treatment Analysis 
of Novel Antiandrogen.

NEW INDICATION

For your patients with metastatic prostate cancer who 
will be starting ADT or have recently initiated ADT*

Start early with ERLEADA®

(Median overall survival was not 
estimable in either arm; HR=0.67; 

95% CI: 0.51, 0.89; P=0.0053)

Now approved for the treatment of 
patients with metastatic castration-
sensitive prostate cancer (mCSPC).

In the TITAN study†:  

ERLEADA® + ADT reduced 
the risk of death 

by ��% vs placebo + ADT1

* All patients who enrolled in the TITAN study started ADT for mCSPC 
≤6 months prior to randomization.

† Study Design: TITAN was a phase 3, multicenter, randomized, 
double-blind, placebo-controlled trial of patients with mCSPC (N=1052). 
Patients had de novo mCSPC or relapsed metastatic disease after initial 
diagnosis of localized disease. All patients in the TITAN trial received a 
concomitant GnRH analog or had a bilateral orchiectomy. Patients with 
visceral (ie, liver or lung) metastases as the only sites of metastases 
were excluded. Patients were randomized 1:1 to receive ERLEADA®

240 mg orally once daily + ADT or placebo orally once daily + ADT. 
The dual primary endpoints were overall survival and radiographic 
progression-free survival.1,2References: 1. ERLEADA® [Prescribing Information]. Horsham, PA: 

Janssen Biotech, Inc. 2. Chi KN, Agarwal N, Bjartell A, et al; on behalf 
of TITAN investigators. Apalutamide for metastatic castration-sensitive 
prostate cancer. N Engl J Med. In press.

during treatment. It is unknown whether anti-epileptic 
medications will prevent seizures with ERLEADA®. Advise 
patients of the risk of developing a seizure while receiving 
ERLEADA® and of engaging in any activity where sudden loss 
of consciousness could cause harm to themselves or others.
Embryo-Fetal Toxicity—The safety and effi  cacy of 
ERLEADA® have not been established in females. Based on 
its mechanism of action, ERLEADA® can cause fetal harm and 
loss of pregnancy when administered to a pregnant female. 
Advise males with female partners of reproductive potential 
to use eff ective contraception during treatment and for 3 
months after the last dose of ERLEADA®[see Use in Specifi c 
Populations (8.1, 8.3)].
ADVERSE REACTIONS 
Adverse Reactions—The most common adverse reactions 
(≥10%) that occurred more frequently in the ERLEADA®-treated 
patients (≥2% over placebo) from the randomized placebo-
controlled clinical trials (TITAN and SPARTAN) were fatigue, 
arthralgia, rash, decreased appetite, fall, weight decreased, 
hypertension, hot fl ush, diarrhea, and fracture. 
Laboratory Abnormalities—All Grades (Grade 3-4)
•  Hematology—In the TITAN study: white blood cell 

decreased ERLEADA® 27% (0.4%), placebo 19% (0.6%). In 
the SPARTAN study: anemia ERLEADA® 70% (0.4%), placebo 
64% (0.5%); leukopenia ERLEADA® 47% (0.3%), placebo 29% 
(0%); lymphopenia ERLEADA® 41% (2%), placebo 21% (2%) 

•  Chemistry—In the TITAN study: hypertriglyceridemia 
ERLEADA® 17% (3%), placebo 12% (2%). In the SPARTAN study: 
hypercholesterolemia ERLEADA® 76% (0.1%), placebo 46% 
(0%); hyperglycemia ERLEADA® 70% (2%), placebo 59% (1%); 
hypertriglyceridemia ERLEADA® 67% (2%), placebo 49% (0.8%); 
hyperkalemia ERLEADA® 32% (2%), placebo 22% (0.5%)

Rash—In 2 randomized studies, rash was most commonly 
described as macular or maculopapular. Adverse reactions of 
rash were 26% with ERLEADA® vs 8% with placebo. Grade 3 
rashes (defi ned as covering >30% body surface area [BSA]) were 
reported with ERLEADA® treatment (6%) vs placebo (0.5%).
The onset of rash occurred at a median of 83 days. Rash 
resolved in 78% of patients within a median of 78 days 
from onset of rash. Rash was commonly managed with oral 
antihistamines, topical corticosteroids, and 19% of patients 
received systemic corticosteroids. Dose reduction or dose 
interruption occurred in 14% and 28% of patients, respectively. 
Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA®.

Hypothyroidism—In 2 randomized studies, hypothyroidism 
was reported for 8% of patients treated with ERLEADA® and 
2% of patients treated with placebo based on assessments of 
thyroid-stimulating hormone (TSH) every 4 months. Elevated 
TSH occurred in 25% of patients treated with ERLEADA® and 7% 
of patients treated with placebo. The median onset was at the 
fi rst scheduled assessment. There were no Grade 3 or 4 adverse 
reactions. Thyroid replacement therapy, when clinically indicated, 
should be initiated or dose-adjusted. 
DRUG INTERACTIONS
Eff ect of Other Drugs on ERLEADA®—Co-administration 
of a strong CYP2C8 or CYP3A4 inhibitor is predicted to increase 
the steady-state exposure of the active moieties. No initial dose 
adjustment is necessary; however, reduce the ERLEADA® dose 
based on tolerability [see Dosage and Administration (2.2)].
Eff ect of ERLEADA® on Other Drugs—ERLEADA® is a 
strong inducer of CYP3A4 and CYP2C19, and a weak inducer 
of CYP2C9 in humans. Concomitant use of ERLEADA® with 
medications that are primarily metabolized by CYP3A4, CYP2C19, 
or CYP2C9 can result in lower exposure to these medications. 
Substitution for these medications is recommended when 
possible or evaluate for loss of activity if medication is continued. 
Concomitant administration of ERLEADA® with medications that 
are substrates of UDP-glucuronosyl transferase (UGT) can result 
in decreased exposure. Use caution if substrates of UGT must be 
co-administered with ERLEADA® and evaluate for loss of activity.
P-gp, BCRP, or OATP1B1 Substrates—Apalutamide is a 
weak inducer of P-glycoprotein (P-gp), breast cancer resistance 
protein (BCRP), and organic anion transporting polypeptide 
1B1 (OATP1B1) clinically. Concomitant use of ERLEADA® with 
medications that are substrates of P-gp, BCRP, or OATP1B1 
can result in lower exposure of these medications. Use 
caution if substrates of P-gp, BCRP, or OATP1B1 must be co-
administered with ERLEADA® and evaluate for loss of activity if 
medication is continued.
Please see Brief Summary of full Prescribing 
Information for ERLEADA® on subsequent pages.

INDICATION 
ERLEADA® (apalutamide) is an androgen receptor inhibitor 
indicated for the treatment of patients with: 
• Metastatic castration-sensitive prostate cancer (mCSPC)
•  Non-metastatic castration-resistant prostate cancer (nmCRPC) 
IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS 
Ischemic Cardiovascular Events—In a randomized 
study (SPARTAN) of patients with nmCRPC, ischemic 
cardiovascular events occurred in 4% of patients treated 
with ERLEADA® and 3% of patients treated with placebo. In a 
randomized study (TITAN) in patients with mCSPC, ischemic 
cardiovascular events occurred in 4% of patients treated with 
ERLEADA® and 2% of patients treated with placebo. Across 
the SPARTAN and TITAN studies, 6 patients (0.5%) treated 
with ERLEADA® and 2 patients (0.2%) treated with placebo 
died from an ischemic cardiovascular event. Patients with 
current evidence of unstable angina, myocardial infarction, 
or congestive heart failure within 6 months of randomization 
were excluded from the SPARTAN and TITAN studies.
Ischemic cardiovascular events, including events leading 
to death, occurred in patients receiving ERLEADA®. 
Monitor for signs and symptoms of ischemic heart disease. 
Optimize management of cardiovascular risk factors, such 
as hypertension, diabetes, or dyslipidemia. Consider 
discontinuation of ERLEADA® for Grade 3 and 4 events.
Fractures—In a randomized study (SPARTAN) of patients 
with nmCRPC, fractures occurred in 12% of patients treated 
with ERLEADA® and in 7% of patients treated with placebo. In 
a randomized study (TITAN) of patients with mCSPC, fractures 
occurred in 9% of patients treated with ERLEADA® and in 
6% of patients treated with placebo. Evaluate patients for 
fracture risk. Monitor and manage patients at risk for fractures 
according to established treatment guidelines and consider use 
of bone-targeted agents. 
Falls—In a randomized study (SPARTAN), falls occurred in 
16% of patients treated with ERLEADA® compared with 9% of 
patients treated with placebo. Falls were not associated with 
loss of consciousness or seizure. Falls occurred in patients 
receiving ERLEADA® with increased frequency in the elderly. 
Evaluate patients for fall risk.
Seizure—In 2 randomized studies (SPARTAN and TITAN), 5 
patients (0.4%) treated with ERLEADA® and 1 patient treated 
with placebo (0.1%) experienced a seizure. Permanently 
discontinue ERLEADA® in patients who develop a seizure 
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Brief Summary of Prescribing Information for ERLEADA® (apalutamide)
ERLEADA® (apalutamide) tablets, for oral use
See package insert for Full Prescribing Information
INDICATIONS AND USAGE
ERLEADA is indicated for the treatment of patients with 
• Metastatic castration-sensitive prostate cancer (mCSPC)
• Non-metastatic castration-resistant prostate cancer (nmCRPC)

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Ischemic Cardiovascular Events
Ischemic cardiovascular events, including events leading to death, occurred 
in patients receiving ERLEADA. Monitor for signs and symptoms of ischemic 
heart disease. Optimize management of cardiovascular risk factors, such 
as hypertension, diabetes, or dyslipidemia. Consider discontinuation of 
ERLEADA for Grade 3 and 4 events.
In a randomized study (SPARTAN) of patients with nmCRPC, ischemic 
cardiovascular events occurred in 4% of patients treated with ERLEADA and 
3% of patients treated with placebo. In a randomized study (TITAN) in patients 
with mCSPC, ischemic cardiovascular events occurred in 4% of patients 
treated with ERLEADA and 2% of patients treated with placebo. Across the 
SPARTAN and TITAN studies, 6 patients (0.5%) treated with ERLEADA and  
2 patients (0.2%) treated with placebo died from an ischemic cardiovascular 
event. Patients with current evidence of unstable angina, myocardial 
infarction, or congestive heart failure within six months of randomization 
were excluded from the SPARTAN and TITAN studies.
Fractures
Fractures occurred in patients receiving ERLEADA. Evaluate patients for 
fracture risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted 
agents.
In a randomized study (SPARTAN) of patients with non-metastatic 
castration-resistant prostate cancer, fractures occurred in 12% of patients 
treated with ERLEADA and in 7% of patients treated with placebo. Grade 
3-4 fractures occurred in 3% of patients treated with ERLEADA and in 1% 
of patients treated with placebo. The median time to onset of fracture was 
314 days (range: 20 to 953 days) for patients treated with ERLEADA. Routine 
bone density assessment and treatment of osteoporosis with bone-
targeted agents were not performed in the SPARTAN study.
In a randomized study (TITAN) of patients with metastatic castration-
sensitive prostate cancer, fractures occurred in 9% of patients treated with 
ERLEADA and in 6% of patients treated with placebo. Grade 3-4 fractures 
were similar in both arms at 2%. The median time to onset of fracture was 
56 days (range: 2 to 111 days) for patients treated with ERLEADA. Routine 
bone density assessment and treatment of osteoporosis with bone-
targeted agents were not performed in the TITAN study.
Falls
Falls occurred in patients receiving ERLEADA with increased frequency in 
the elderly [See Use in Specific Populations]. Evaluate patients for fall risk.
In a randomized study (SPARTAN), falls occurred in 16% of patients treated 
with ERLEADA compared to 9% of patients treated with placebo. Falls were 
not associated with loss of consciousness or seizure.
Seizure
Seizure occurred in patients receiving ERLEADA. Permanently discontinue 
ERLEADA in patients who develop a seizure during treatment. It is unknown 
whether anti-epileptic medications will prevent seizures with ERLEADA. 
Advise patients of the risk of developing a seizure while receiving ERLEADA 
and of engaging in any activity where sudden loss of consciousness could 
cause harm to themselves or others.
In two randomized studies (SPARTAN and TITAN), five patients (0.4%) treated 
with ERLEADA and one patient treated with placebo (0.1%) experienced a 
seizure. Seizure occurred from 159 to 650 days after initiation of ERLEADA. 
Patients with a history of seizure, predisposing factors for seizure, or 
receiving drugs known to decrease the seizure threshold or to induce seizure 
were excluded. There is no clinical experience in re-administering ERLEADA 
to patients who experienced a seizure.
Embryo-Fetal Toxicity
The safety and efficacy of ERLEADA have not been established in females. 
Based on its mechanism of action, ERLEADA can cause fetal harm and 
loss of pregnancy when administered to a pregnant female [see Clinical 
Pharmacology (12.1) in full Prescribing Information]. Advise males with 
female partners of reproductive potential to use effective contraception 
during treatment and for 3 months after the last dose of ERLEADA [see Use 
in Specific Populations].

ADVERSE REACTIONS
The following are discussed in more detail in other sections of the labeling:
• Ischemic Cardiovascular Events [see Warnings and Precautions].
• Fractures [see Warnings and Precautions].
• Falls [see Warnings and Precautions].
• Seizure [see Warnings and Precautions].
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 most common adverse reactions (≥ 10%) that occurred more frequently 
in the ERLEADA-treated patients (≥ 2% over placebo) from the randomized 
placebo-controlled clinical trials (TITAN and SPARTAN) were fatigue, 
arthralgia, rash, decreased appetite, fall, weight decreased, hypertension, 
hot flush, diarrhea, and fracture.
Metastatic Castration-sensitive Prostate Cancer (mCSPC)
TITAN, a randomized (1:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had mCSPC. In this study, patients 
received either ERLEADA at a dose of 240 mg daily or placebo. All patients 
in the TITAN study received a concomitant gonadotropin-releasing hormone 
(GnRH) analog or had prior bilateral orchiectomy. The median duration of 
exposure was 20 months (range: 0 to 34 months) in patients who received  
ERLEADA and 18  months (range: 0.1 to 34  months) in patients who  
received placebo.
Ten patients (2%) who were treated with ERLEADA died from adverse 
reactions. The reasons for death were ischemic cardiovascular events 
(n=3), acute kidney injury (n=2), cardio-respiratory arrest (n=1), sudden 
cardiac death (n=1), respiratory failure (n=1), cerebrovascular accident 
(n=1), and large intestinal ulcer perforation (n=1). ERLEADA was 
discontinued due to adverse reactions in 8% of patients, most commonly 
from rash (2%). Adverse reactions leading to dose interruption or reduction 
of ERLEADA occurred in 23% of patients; the most frequent (>1%) were 
rash, fatigue, and hypertension. Serious adverse reactions occurred in 
20% of ERLEADA-treated patients and 20% in patients receiving placebo. 
Table 1 shows adverse reactions occurring in ≥10% on the ERLEADA arm in 
TITAN that occurred with a ≥2% absolute increase in frequency compared 
to placebo. Table 2 shows laboratory abnormalities that occurred in  
≥15% of patients, and more frequently (>5%) in the ERLEADA arm compared 
to placebo.

Table 1: Adverse Reactions in TITAN (mCSPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatigue1,3 26 3 25 2
Musculoskeletal and connective  
tissue disorders

Arthralgia3 17 0.4 15 0.9
Skin and subcutaneous  
tissue disorders

Rash2 28 6 9 0.6
Pruritus 11 <1 5 <1

Vascular disorders
Hot flush 23 0 16 0
Hypertension 18 8 16 9

1  Includes fatigue and asthenia
2  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 

pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

3  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3

Additional adverse reactions of interest occurring in 2%, but less than 10% 
of patients treated with ERLEADA included diarrhea (9% versus 6% on 
placebo), muscle spasm (3% versus 2% on placebo), dysgeusia (3% versus 
1% on placebo), and hypothyroidism (4% versus 1% on placebo).
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Table 2:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in TITAN (mCSPC)

Laboratory Abnormality

ERLEADA
N=524

Placebo
N=527

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   White blood cell decreased 27 0.4 19 0.6
Chemistry
   Hypertriglyceridemia1 17 3 12 2

1 Does not reflect fasting values

Non-metastatic Castration-resistant Prostate Cancer (nmCRPC)
SPARTAN, a randomized (2:1), double-blind, placebo-controlled, multi-center 
clinical study, enrolled patients who had nmCRPC. In this study, patients 
received either ERLEADA at a dose of 240 mg daily or a placebo. All patients 
in the SPARTAN study received a concomitant gonadotropin-releasing 
hormone (GnRH) analog or had a bilateral orchiectomy. The median duration 
of exposure was 16.9  months (range: 0.1 to 42  months) in patients who 
received ERLEADA and 11.2 months (range: 0.1 to 37 months) in patients who 
received placebo.
Eight patients (1%) who were treated with ERLEADA died from adverse 
reactions. The reasons for death were infection (n=4), myocardial infarction 
(n=3), and cerebral hemorrhage (n=1). One patient (0.3%) treated with placebo 
died from an adverse reaction of cardiopulmonary arrest (n=1). ERLEADA was 
discontinued due to adverse reactions in 11% of patients, most commonly 
from rash (3%). Adverse reactions leading to dose interruption or reduction 
of ERLEADA occurred in 33% of patients; the most common (>1%) were rash, 
diarrhea, fatigue, nausea, vomiting, hypertension, and hematuria. Serious 
adverse reactions occurred in 25% of ERLEADA-treated patients and 23% 
in patients receiving placebo. The most frequent serious adverse reactions 
(>2%) were fracture (3%) in the ERLEADA arm and urinary retention (4%) in 
the placebo arm.
Table 3 shows adverse reactions occurring in ≥10% on the ERLEADA arm 
in SPARTAN that occurred with a ≥2% absolute increase in frequency 
compared to placebo. Table 4 shows laboratory abnormalities that occurred 
in ≥15% of patients, and more frequently (>5%) in the ERLEADA arm compared 
to placebo.
Table 3: Adverse Reactions in SPARTAN (nmCRPC)

System/Organ Class  
Adverse reaction

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

General disorders and  
administration site conditions

Fatigue1,4 39 1 28 0.3
Musculoskeletal and connective  
tissue disorders

Arthralgia4 16 0 8 0
Skin and subcutaneous  
tissue disorders

Rash2 25 5 6 0.3
Metabolism and nutrition disorders

Decreased appetite5 12 0.1 9 0
Peripheral edema6 11 0 9 0

Injury, poisoning and procedural  
complications

Fall4 16 2 9 0.8
Fracture3 12 3 7 0.8

Investigations
Weight decreased4 16 1 6 0.3

Vascular disorders
Hypertension 25 14 20 12
Hot flush 14 0 9 0

Gastrointestinal disorders
Diarrhea 20 1 15 0.5
Nausea 18 0 16 0

1  Includes fatigue and asthenia
2  Includes rash, rash maculo-papular, rash generalized, urticaria, rash 

pruritic, rash macular, conjunctivitis, erythema multiforme, rash papular, 
skin exfoliation, genital rash, rash erythematous, stomatitis, drug eruption, 
mouth ulceration, rash pustular, blister, papule, pemphigoid, skin erosion, 
dermatitis, and rash vesicular

3  Includes rib fracture, lumbar vertebral fracture, spinal compression 
fracture, spinal fracture, foot fracture, hip fracture, humerus fracture, 
thoracic vertebral fracture, upper limb fracture, fractured sacrum,  
hand fracture, pubis fracture, acetabulum fracture, ankle fracture, 
compression fracture, costal cartilage fracture, facial bones fracture, 
lower limb fracture, osteoporotic fracture, wrist fracture, avulsion 
fracture, fibula fracture, fractured coccyx, pelvic fracture, radius 
fracture, sternal fracture, stress fracture, traumatic fracture, cervical 
vertebral fracture, femoral neck fracture, and tibia fracture

4  Per the Common Terminology Criteria for Adverse Reactions (CTCAE), the 
highest severity for these events is Grade 3 

5  Includes appetite disorder, decreased appetite, early satiety, and 
hypophagia

6  Includes peripheral edema, generalized edema, edema, edema genital, 
penile edema, peripheral swelling, scrotal edema, lymphedema, swelling, 
and localized edema

Additional clinically significant adverse reactions occurring in 2% or more 
of patients treated with ERLEADA included hypothyroidism (8.1% versus 
2% on placebo), pruritus (6.2% versus 2% on placebo), and heart failure 
(2.2% versus 1% on placebo).

Table 4:  Laboratory Abnormalities Occurring in ≥ 15% of ERLEADA-Treated 
Patients and at a Higher Incidence than Placebo (Between Arm 
Difference > 5% All Grades) in SPARTAN (nmCRPC)

Laboratory Abnormality

ERLEADA
N=803

Placebo
N=398

All Grades
%

Grade 3-4
%

All Grades
%

Grade 3-4
%

Hematology
   Anemia 70 0.4 64 0.5
   Leukopenia 47 0.3 29 0
   Lymphopenia 41 2 21 2
Chemistry
   Hypercholesterolemia1 76 0.1 46 0
   Hyperglycemia1 70 2 59 1
   Hypertriglyceridemia1 67 2 49 0.8
   Hyperkalemia 32 2 22 0.5

1 Does not reflect fasting values

Rash
In the combined data of two randomized, placebo-controlled clinical 
studies, rash associated with ERLEADA was most commonly described as 
macular or maculo-papular. Adverse reactions of rash were reported for 
26% of patients treated with ERLEADA versus 8% of patients treated with 
placebo. Grade  3 rashes (defined as covering >  30% body surface area 
[BSA]) were reported with ERLEADA treatment (6%) versus placebo (0.5%).
The onset of rash occurred at a median of 83 days of ERLEADA treatment. 
Rash resolved in 78% of patients within a median of 78 days from onset 
of rash. Rash was commonly managed with oral antihistamines, topical 
corticosteroids, and 19% of patients received systemic corticosteroids. 
Dose reduction or dose interruption occurred in 14% and 28% of patients, 
respectively. Of the patients who had dose interruption, 59% experienced 
recurrence of rash upon reintroduction of ERLEADA. 
Hypothyroidism
In the combined data of two randomized, placebo-controlled clinical 
studies, hypothyroidism was reported for 8% of patients treated with 
ERLEADA and 2% of patients treated with placebo based on assessments of 
thyroid-stimulating hormone (TSH) every 4 months. Elevated TSH occurred 
in 25% of patients treated with ERLEADA and 7% of patients treated with 
placebo. The median onset was at the first scheduled assessment. There 
were no Grade 3 or 4 adverse reactions. Thyroid replacement therapy was 
initiated in 5% of patients treated with ERLEADA. Thyroid replacement 
therapy, when clinically indicated, should be initiated or dose-adjusted 
[see Drug Interactions].

DRUG INTERACTIONS
Effect of Other Drugs on ERLEADA
Strong CYP2C8 or CYP3A4 Inhibitors 
Co-administration of a strong CYP2C8 or CYP3A4 inhibitor is predicted 
to increase the steady-state exposure of the active moieties (sum of 
unbound apalutamide plus the potency-adjusted unbound N-desmethyl-
apalutamide). No initial dose adjustment is necessary however, reduce the 
ERLEADA dose based on tolerability [see Dosage and Administration (2.2) 
in full Prescribing Information]. Mild or moderate inhibitors of CYP2C8 or 
CYP3A4 are not expected to affect the exposure of apalutamide.
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Effect of ERLEADA on Other Drugs
CYP3A4, CYP2C9, CYP2C19 and UGT Substrates
ERLEADA is a strong inducer of CYP3A4 and CYP2C19, and a weak inducer 
of CYP2C9 in humans. Concomitant use of ERLEADA with medications 
that are primarily metabolized by CYP3A4, CYP2C19, or CYP2C9 can 
result in lower exposure to these medications. Substitution for these 
medications is recommended when possible or evaluate for loss of activity 
if medication is continued. Concomitant administration of ERLEADA with 
medications that are substrates of UDP-glucuronosyl transferase (UGT) 
can result in decreased exposure. Use caution if substrates of UGT must be  
co-administered with ERLEADA and evaluate for loss of activity [see 
Clinical Pharmacology (12.3) in full Prescribing Information].
P-gp, BCRP or OATP1B1 Substrates
Apalutamide was shown to be a weak inducer of P-glycoprotein (P-gp), 
breast cancer resistance protein (BCRP), and organic anion transporting 
polypeptide 1B1 (OATP1B1) clinically. At steady-state, apalutamide reduced 
the plasma exposure to fexofenadine (a P-gp substrate) and rosuvastatin  
(a BCRP/OATP1B1 substrate). Concomitant use of ERLEADA with medications 
that are substrates of P-gp, BCRP, or OATP1B1 can result in lower exposure 
of these medications. Use caution if substrates of P-gp, BCRP or OATP1B1 
must be co-administered with ERLEADA and evaluate for loss of activity if 
medication is continued [see Clinical Pharmacology (12.3) in full Prescribing 
Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
Based on its mechanism of action, ERLEADA can cause fetal harm and 
loss of pregnancy [see Clinical Pharmacology (12.1) in full Prescribing 
Information]. There are no human data on the use of ERLEADA in pregnant 
women. ERLEADA is not indicated for use in females, so animal embryo-fetal 
developmental toxicology studies were not conducted with apalutamide.
Lactation
Risk Summary
The safety and efficacy of ERLEADA have not been established in females. 
There are no data on the presence of apalutamide or its metabolites 
in human milk, the effect on the breastfed child, or the effect on milk 
production.
Females and Males of Reproductive Potential
Contraception
Males
Based on the mechanism of action and findings in an animal reproduction 
study, advise male patients with female partners of reproductive potential 
to use effective contraception during treatment and for 3 months after the 
last dose of ERLEADA. [see Use in Specific Populations].
Infertility
Males
Based on animal studies, ERLEADA may impair fertility in males of 
reproductive potential [see Nonclinical Toxicology (13.1) in full Prescribing 
Information].
Pediatric Use
Safety and effectiveness of ERLEADA in pediatric patients have not been 
established.
Geriatric Use
Of the 1327 patients who received ERLEADA in clinical studies, 19% of 
patients were less than 65 years, 41% of patients were 65 years to 74 years, 
and 40% were 75 years and over.
No overall differences in effectiveness were observed between older and 
younger patients.
Of patients treated with ERLEADA (n=1073), Grade 3-4 adverse reactions 
occurred in 39% of patients younger than 65 years, 41% of patients 65-74 
years, and 49% of patients 75 years or older. Falls in patients receiving 
ERLEADA with androgen deprivation therapy was elevated in the elderly, 
occurring in 8% of patients younger than 65 years, 10% of patients  
65-74 years, and 19% of patients 75 years or older.
OVERDOSAGE
There is no known specific antidote for apalutamide overdose. In the event 
of an overdose, stop ERLEADA, undertake general supportive measures 
until clinical toxicity has been diminished or resolved.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Ischemic Cardiovascular Events
•  Inform patients that ERLEADA has been associated with ischemic 

cardiovascular events. Advise patients to seek immediate medical 
attention if any symptoms suggestive of a cardiovascular event occur 
[see Warnings and Precautions].

Falls and Fractures
•  Inform patients that ERLEADA is associated with an increased incidence 

of falls and fractures [see Warnings and Precautions].
Seizures
•  Inform patients that ERLEADA has been associated with an increased 

risk of seizure. Discuss conditions that may predispose to seizures and 
medications that may lower the seizure threshold. Advise patients of the 
risk of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Inform patients to contact 
their healthcare provider right away if they experience a seizure [see 
Warnings and Precautions].

Rash
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Q&A 

Checkpoint inhibition as frontline  
treatment of metastatic bladder Ca: 
Navigating the challenges
Despite restrictions around clinical trials and insurer guidelines, oncologist Nicholas 
J. Vogelzang, MD, discusses the treatment landscape for bladder cancer—and how 
patients have more options than ever before.

TWO CHALLENGES CONTINUE TO prevent 
checkpoint inhibition from becoming 
the standard frontline therapy for 
patients with metastatic bladder cancer, 
according to Nicholas J. Vogelzang, 
MD, a medical oncologist and cancer 
researcher with Comprehensive Cancer 
Centers of Nevada.

Challenge No. 1: The FDA has placed 
enrollment limitations for studies that give checkpoint inhi-
bition in the frontline setting for the disease. Patients are 
required to be platinum ineligible and have high PD-L1 
expression to enroll, says Dr. Vogelzang. This excludes many 
patients who could benefi t from checkpoint therapy.

Challenge No. 2: The cost of molecular testing limits 
patient access to testing, even though it could help deter-
mine a patient’s likelihood to respond to treatment. “If the 
opposing team has all left-handed batters, you're going 
to want to have some right-handed pitchers,” said Dr. 
Vogelzang. “And you won't know that without knowing the 
genetics of the cancer.”

Solutions to these challenges, however, do exist in the 
bladder cancer treatment space. In the following Q&A, Dr. 
Vogelzang explains the need for updates to clinical trial 
criteria to make checkpoint inhibition more widely available 
to patients with metastatic bladder cancer. He also discusses 
how, despite the challenges, bladder cancer patients have 
more options than ever before.

Q: How is the frontline treatment of bladder 
cancer changing?

It's very confusing to most doctors, and it's very 
distressing to most patients. It's frustrating because of 
all the restriction being placed upon us regarding both 
clinical trials and insurer guidelines.

Q: What are some of the emerging therapies for 
bladder cancer?

There are two. The FGFR3 inhibitor, erdafitinib 
(Balversa) is on the market, and enfortumab vedotin isn’t 
on the market yet but has been granted priority review by 
the FDA (fi gures 1 and 2). Then there’s the Immunomedics 
anti–Nectin-4 drug (IMMU-132) that’s coming along 
nicely. There are currently two general categories, and 
then there’s one FGFR3, which is restricted to a molec-
ularly defi ned subset. There are also two new agent 
opportunities that will bring the total available drugs for 
patients up to fi ve.

Q: Are there any trial data you've seen that indicate 
which emerging therapy is the most promising for 

patients with bladder cancer?
The FDA has already made it clear that enfortumab is 

high on their priority for approval. Seattle Genetics has 
a proven track record of getting these types of immuno-
toxins approved. This is a drug that’s reasonably expected 
to be FDA approved within 3 to 6 months, or sooner.

This idea that drugs can improve upon checkpoint 
inhibitor therapy is seeing ongoing excitement and trac-
tion. The immunotherapies, of which there are fi ve, are 
virtually all in [combination] trials looking for enhancing 
drugs to make them more effective.

In my practice, I have LEAP-1, which has complicated 
eligibility criteria. It essentially says that if [a patient] is 
fi rst line and ineligible for platinum-based therapy, you 
are then to receive either pembrolizumab (Keytruda) with 
or without lenvatinib (Lenvima). That's an important trial.

Mirati Therapeutics has a trial of a checkpoint inhib-
itor nivolumab (Opdivo), along with their tyrosine kinase 
inhibitor, sitravatinib. Studies are underway of cabozan-
tinib (Cabometyx) combined with checkpoint inhibitors. 
There's a really exciting trial from USC in which patients 
who've had prior chemotherapy are given a checkpoint 
inhibitor and ephrin inhibitor, which is also exciting.

This whole fi eld is confusing to patients and compli-
cated for doctors to navigate because all of these trials 

Nicholas J. 
Vogelzang, MD

BY NICHOLE TUCKER
Nichole Tucker is an editor for Urologists in Cancer Care sister publication 
Targeted Oncology, where this article was originally published.
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have strict eligibility 
criteria and they include 
renal function issues, 
hemoglobin, and extent 
of prior therapy—and that 
leads to a great deal of frus-
tration in patients. Many 
times, for obscure reasons, 
they’re excluded from these 
trials, and the obscure 
reasons mostly stem from 
the FDA's decision to say 
that the only patients who 
can get first-line check-
point inhibitors are those 
who have clear criteria, like 
platinum ineligibility, and 
they have to have a high 
PD-L1 expression.

That has put a cloud 
over the clinical trial field 
because these are arbi-
trary decisions that are 
based upon a prelimi-
nary evaluation of clinical 
trials that are just now 
being reported, rather than 
[actual] science.

Q: Will there continue to be a role for chemotherapy 
in the treatment of bladder cancer?

Yes. Chemotherapy has an immediate, and in some cases, 
dramatic effect on almost all cases of bladder cancer. It 
has a 70% objective response rate, although some might 
argue that it’s lower than that. In general, when you include 
complete response, partial response, and stable disease, 
well over 70% of patients have a response. It’s also pain-
relieving and life-extending. Studies have long shown the 
important role of chemotherapy compared with placebo 
or even compared with single-agent chemotherapy. 
Chemotherapy continues to be a safety net for patients 
for whom these newer agents are not effective or curative. 

Q: What criteria do you use to decide patient selection 
for some of these therapies?

[It should be genetic testing.] There is widespread failure 
of the insurance and third-party community to approve 
genomic testing. With that very high barrier to obtain 
genomic profiling comes an inability for most doctors to 
use the FGFR3 inhibitors, of which there are approximately 
five. The FGFR3 inhibitors, which have been reviewed in 
several journals, all depend upon obtaining a molecular 
profile. If treating doctors can't get the molecular profile, 

then that whole class of drugs isn’t available to patients. 
That's what leads to high levels of frustration.

Q: For patients who are considered ineligible for these 
clinical trials with checkpoint inhibitors, what 

treatment do you typically give?
Chemotherapy. As a good example, I recently saw a 

patient who has explosive bladder cancer. The patient 
is very healthy with no comorbidities and minor renal 
dysfunction, but he has liver metastases, which are noto-
rious for their ominous prognosis. I cannot take the time to 
get him into LEAP-1, even though he might qualify because 
of his renal dysfunction. He has a creatinine level of 1.7. I 
don't want to risk his cancer worsening while I'm trying to 
get him into a clinical trial.

My plan is to start him on chemotherapy immediately 
to put out the fire, which is the burning cancer in the liver 
that's putting his life at risk. Then, I'll move him onto one 
of the checkpoint inhibitor trials, along with an agent that 
will hopefully enhance the checkpoint inhibitor. I would 
have liked to give him a checkpoint inhibitor first, but I 
don't want [to risk it], and besides, I don't have the PD-L1 
staining. The FDA seems to think that these patients can 
just wait to get PD-L1 staining. I can't wait because it 
takes another week to get PD-L1 staining. Then, the clin-
ical trials folks want to get tissue samples to send off for 

F I G U R E  1 .  E N F O R T U M A B  V E D OT I N :  P R O P O S E D  M E C H A N I S M  O F  AC T I O N
Enfortumab vedotin is a protein that is highly and uniformly expressed by urothelial cancer and certain other solid tumors. 
The FDA has granted a priority review designation to a biologics license application for enfortumab for the treatment of 
patients with locally advanced or metastatic urothelial cancer who have received treatment with a PD-1/PD-L1 inhibitor 
and platinum-containing chemotherapy in the neoadjuvant/adjuvant, locally advanced, or metastatic setting.
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their research.
It's easiest to just give every patient chemotherapy 

fi rst line, even though I don't want to do that. Then, I'd 
give a second-line checkpoint therapy. In the third line, 
it would be the newer agents. By that time, I will have a 
variety of genetic testing done if their insurance providers 
let us do those.

Q: What is your overall view of the treatment landscape 
for bladder cancer?

It's an exciting time for bladder cancer research and clin-
ical investigation. It's an exciting time for patients. They 
have more options now than they've ever had before. The 
Bladder Cancer Advocacy Network has become very active, 
and there are large-scale clinical trials available throughout 
the United States and the world that allow almost all 
patients if they wish to participate. I would encourage 
every doctor to fi nd a clinical trial for their patient, even if 
that means referring that patient to one of their colleagues 
doing bladder cancer trials.

Q: As the fi eld continues to advance, what advice 
would you give to community oncologists treating 

these patients?
The fi rst thing you should do when you see a patient 

with metastatic bladder cancer is immediately try 
to obtain molecular profi ling. You're looking for the 
FGFR3 patients. You may also be looking for DNA repair 
defi ciency. Those patients tend to do very well with cispl-
atin-based therapy.

Number two, oncologists should correct or preserve renal 
dysfunction. Patients with bladder and transitional cell 
carcinoma of the upper tract frequently have renal dysfunc-
tion. They either have obstructive neuropathy and are in 
need of stents, or have preexisting renal dysfunction due to 
age, prior nephrectomy, or prior urothelial damage.

Third, you should lay out a plan… about the direction 

you're going to go. We all hope that chemotherapy will be 
wonderful and [patients] will be cured. That occurs 5% of 
the time. We also hope that checkpoint inhibitors will be 
highly effective and curable. That occurs 10% of the time. 
Be realistic and set realistic goals with the patients. You'll 
have to say, ‘We'll start with this (namely chemotherapy), 
and we'll move to a checkpoint inhibitor, perhaps on a clin-
ical trial, depending on the trial criteria.’ Hopefully by then 
you'll have molecular genetics so you'll know if you can 
do FGFR3 inhibition. And if they don’t have FGFR3 altera-
tions, by then [we should also have] enfortumab and maybe 
Immunomedics’ [drug approved].

I compare it to a baseball game where a manager is not 
only thinking about his starting pitcher, but also about 
who his middle reliever and closer will be. You need to 
have a complete game plan in your mind before you begin 
treating these patients.

Q: What role does molecular testing play in improving 
outcomes for patients with bladder cancer?

The diffi culty is that molecular testing is very expensive. It’s 
a bit of a frustration because most genetic profi les of patients 
with bladder cancer show that the tumor is driven by p53, or 
we see some other bad genetic fi nding that doesn't lead to any 
specifi c therapy. If you do genetic testing on 10 patients with 
bladder cancer, you may fi nd one or two who have FGFR3.

You're also looking for things that predict the need for 
checkpoint inhibition. You want to know their PD-L1 status, 
tumor mutational load, and their DNA repair defi ciency. If 
they have BRCA, CHEK2, or one of the other genetic profi le 
abnormalities, then you have a clue as to what your next 
step should be.

Reverting to the baseball analogy, if the opposing team 
has all left-handed batters, you're going to want to have 
some right-handed pitchers—and you won't know that 
without knowing the genetics of the cancer.

Soon there will be more agents that are commercially 
available [aimed at] various subsets of patients with bladder 
cancer. Each one of these groups of patients with bladder 
cancers are similar to the subsets of breast cancer—luminal, 
basal, neuroendocrine, etc. These subsets may also predict 
who is most likely to benefi t from chemotherapy and who 
is most likely to benefi t from immunotherapy.

That fi rst genetic profi le gives you a plan for where 
your treatment will go. A genetic profi le can help assess 
whether the patient should be getting chemotherapy, immu-
notherapy, or an FGFR3 inhibitor.

We don’t have a prospective trial to prove that genetic 
profi ling improves outcomes yet. That’s part of the issue. 
Insurance companies are asking us to show them the 
proof that molecular profi ling changes the management 
of this disease—and we don’t have that data. Therefore, 
they don’t approve it.n

F I G U R E  2 .  E R DA F I T I N I B  C H E M I C A L  S T R U C T U R E 
Erdafi tinib was the fi rst FGFR kinase inhibitor approved by the FDA. The FDA 
also granted approval to a companion diagnostic, which identifi es patients who 
have FGFR genetic alterations and therefore most likely to benefi t from the drug.
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QUESTION OF THE MONTH

18 / 11.19 Urologists in Cancer Care

What has been the most signifi cant advance
in prostate cancer in 2019? 

The development of all 
the new targeted thera-
pies based on genetics for 
advanced prostate cancer 

is going to be the next big breakthrough. 
Understanding the genetics involved and 
the development of precision medicine are 
all wrapped up together.

The therapies are not out yet, but they 
should be available either late this year 

or early next. The drugs are called PARP inhibitors and are 
in late-stage studies. They’ll be the fi rst drugs for prostate 
cancer that are specifi cally targeted to common inherited 
genetic abnormalities.

These drugs are known to have activity in breast and ovarian 
cancer, which we’ve discovered share common genetic altera-
tions with prostate cancer. These drugs will be used to treat 
prostate cancer patients who have specifi c mutated genes in 
the DNA repair pathways.

Our cancer center has been involved with one of the PARP 
inhibitor studies. This class of drug is at the FDA being evalu-
ated, and several agents are being fast tracked.

It’s going to be great because it gives patients who have 
advanced prostate cancer a whole new approach to treatment 
that we’ve never had before. These drugs represent the fi rst 
truly precision treatment for advanced prostate cancer.”

Leonard G. Gomella, MD
Thomas Jeff erson University, Philadelphia

Probably the most impor-
tant advance comes from the 
PROfound trial just reported 
at the European Society 

for Medical Oncology annual meeting 
in Barcelona. It’s the fi rst randomized, 
head-to-head trial comparing olaparib 
[Lynparza], a PARP inhibitor, to more stan-
dard drugs, abiraterone [ZYTIGA] and 
enzalutamide [XTANDI] in men already 

treated with one of these agents. We’ve had hints it might be 
effective, but that olaparib is more effective than sequential use 
of abiraterone/enzalutamide is groundbreaking.

Previously, we’ve only seen phase II data. With the phase 

III data, I anticipate FDA will approve olaparib for men with 
metastatic, castration-resistant prostate cancer with specifi c 
DNA mutations (BRCA and others used to select men for trial 
enrollment). So we’ll have a new treatment not available before.

Not everyone will benefi t, but this highlights the importance 
of DNA sequencing in all metastatic prostate cancer patients, 
because men with certain mutations now have an extra line of 
therapy to increase their survival.

The study showed the median time for cancer to progress was 
7.39 months with olaparib, versus 3.55 months with standard 
treatments, signifi cantly improving the time cancer was under 
control. Survival was prolonged as well. It was 18½ months 
versus 15 months.

The next generation of PARP inhibitors is being tested 
already but they won’t be compared against olaparib, so we 
won’t know immediately whether they are better. It’s hoped 
some may be even more effective.”

Tanya Dorff , MD
City of Hope Comprehensive Cancer Center, Duarte, CA

There are recent notable advances for metastatic prostate 
cancer treatment, but there are also advances in non-meta-

static prostate cancer care.
We’ve always been taught 

black men have a higher like-
lihood of being diagnosed 

with, and dying of, prostate cancer and 
consequently, we need to be more aggres-
sive in screening and treatment, with 
reservations about active surveillance. 
However, a recent study in JAMA suggests 
men with African ancestry do not appear 

to have worse outcomes with prostate cancer surveillance or 
treatment than other men.

In a well-done observational study of approximately 300,000 
men, once they factored in socioeconomic status, access to care, 
and standardized treatment, long-term cancer-related outcomes 
were similar based on race.”

For those of us who care for a signifi cant number of men 
of African ancestry, it suggests we don’t need to be more 
concerned about an aggressive natural history of the cancer 
based on race. Many urologists are reluctant to offer active 
surveillance to black men based on previous concerns the 

DR. DORFF
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disease could be more aggressive and surveillance might not 
be effective. But if a man has low-risk prostate cancer, active 
surveillance should be strongly considered, and race alone 
shouldn’t impact that decision.

Similarly, for men of African ancestry who do require treat-
ment, it suggests you don’t necessarily need an escalation of 
treatment or combination of therapies.”

Scott Eggener, MD
University of Chicago Medicine, Chicago

If I were to take my pick, it’s the European PROfound phase III 
study of olaparib, a PARP inhibitor, compared to enzalutamide.

This is the fi rst positive 
biomarker-selected, phase III 
trial assessing the effi cacy of 
a therapeutic agent driven 

by the molecular phenotype of patients 
with metastatic, castration-resistant pros-
tate cancer. That’s huge.

Obviously, this study highlights the 
importance of genomics in men with pros-
tate cancer, and as a potential therapeutic 

target for the FDA to approve, it changes the landscape for 
patient management.

Olaparib is already approved in the United States for women 
with ovarian cancer who harbor a BRCA mutation. That’s one 
way our guidelines for prostate cancer patients are changing. 
Now, we’re testing the vast majority of men with either high-
risk or advanced prostate cancer, because we recognize that up 
to 10% of men may have DNA-repair defi ciencies, specifi cally 
BRCA mutations, from birth.

We did not participate in this trial, but we have clinical 
experience using this type of agent for the patient population 
in question, in what you would call off-label use. The data is 
striking for patients with that sort of DNA defi ciency.”

Jorge Garcia, MD
Cleveland Clinic, Cleveland

DR. GARCIA
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WHAT'S YOUR TREATMENT?

Incidental primary squamous cell carcinoma 
of the kidney within a calyceal diverticulum 
associated with nephrolithiasis

THE CASE
A 64-year-old Hispanic man was referred to the urology clinic 
by his primary care physician for evaluation of right upper 
pole kidney stones associated with recurrent urinary tract 
infections (UTIs) (fi gure 1). The patient’s medical history was 
signifi cant for well-controlled hypertension, type 2 diabetes 
mellitus, hyperlipidemia, and epilepsy, as well as a remote 
history of nephrolithiasis. In the past, he underwent several 
surgeries, including laparoscopic cholecystectomy, bilateral 
inguinal hernia repairs with mesh, and a percutaneous neph-
rolithotomy for a complete right staghorn renal calculus over 
10 years ago, the latter of which was complicated by a pneumo-
thorax requiring chest tube placement.

The patient denied any workup or prophylaxis for stone 
formation. He denied any history of tobacco, alcohol, or 
substance abuse.

On evaluation, the patient had normal baseline renal func-
tion, with a serum creatinine level of 1.0 mg/dL. Follow-up 
urine cultures revealed recurrent, pan-sensitive Klebsiella pneu-
moniae UTIs. The patient denied any urinary complaints, and 
a physical examination was largely unremarkable. A follow-
up CT urogram of the abdomen and pelvis with intravenous 
contrast was obtained, revealing a 2- to 3-cm cluster of renal 
stones within a calyceal diverticulum at the upper pole of the 
right kidney. Cross-sectional imaging showed no other stones 
and/or masses, with a normal contralateral left kidney.

After discussing potential treatment options with the patient, 
including the risks and benefi ts, a right robot-assisted laparo-
scopic upper pole partial nephrectomy was selected. During 
the procedure, the calyceal diverticulum was extracted, and 
residual kidney stones were removed en bloc with renorrhaphy; 
the collecting system was also closed. A 1-cm margin of normal 
renal parenchyma was also taken deep to the calyceal diver-
ticulum during the resection. The surgery was successful, 
with no postoperative complications, and the patient was 
discharged 2 days later.

The kidney stones were calcium oxalate monohydrate in 
nature. However, follow-up histopathologic evaluation of the 
resected tissue revealed poorly differentiated carcinoma arising 
from the right upper pole calyceal diverticulum with invasion 

through the urothelial wall into the underlying renal paren-
chyma, with a 2- to 3-mm focal positive surgical margin at the 
base of the partial nephrectomy resection site. Microscopic 
examination of the tissue by our pathologist revealed keratin 
pearl formation, intercellular bridges, and keratotic debris, and 
immunohistochemical staining demonstrated strong positivity 
for p63 (fi gure 2).

DISCUSSION
Primary SCC of the renal pelvis and kidney is a very rare 
neoplasm, accounting for less than 1% of all malignant renal 
neoplasms.1 It occurs in men and women equally, particularly 
those between the ages of 50 and 70 years.2 Most often, the 
etiology of SCC is long-standing nephrolithiasis, especially 
staghorn renal calculi.3 The mechanism of carcinogenesis is 
assumed to be secondary to chronic irritation, infl ammation, 
and/or infection, all of which can lead to squamous metaplasia.
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BY AUSTIN LUNNEY, BS, IRFAN WARRAICH, MD, AND PRANAV SHARMA, MD
Mr. Lunney is an honors college ambassador, Dr. Warraich is associate 
professor of pathology, and Dr. Sharma is assistant professor of urology, 
Texas Tech University, Lubbock.

F I G U R E  1 .  Single-view kidneys, urterers, and bladder (KUB) radiogra-
phy (A); depiciting a cluster of multiple intra-renal kidney stones measure 
2-3 cm within an upper pole calyceal diverticulum (red circle) (B).

Given the incidental primary squamous cell carcinoma within the 
upper pole calyceal diverticulum of the right kidney with a positive 
focal surgical margin at the base of the partial nephrectomy resec-
tion site, what is the most appropriate next step in management?

A. Observation with surveillance imaging
B. Repeat right partial nephrectomy with negative histologic margins
C. Salvage right radical nephrectomy
D. Adjuvant systemic therapy
E. Adjuvant radiation to the right kidney 

CORRECT ANSWER: C. Salvage right radical nephrectomy
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Other risk factors, such as hydronephrosis, vitamin A defi -
ciency, chemical use, and hormonal imbalances, have also 
been implicated in the development of SCC of the kidney.4,5 It 
is also worth noting that the incidence of renal SCC is higher 
in individuals with horseshoe kidneys.6

SCC of the kidney tends to be large, necrotic, sessile, 
ulcerated, and infi ltrative of the renal parenchyma, as well 
as the perinephric soft tissue.3 Diagnosis of this malignancy 
is restricted to tumors that show squamous differentiation 
and histologic hallmarks of SCC, such as keratin pearl forma-
tion, intercellular bridges, and keratotic debris.7 However, 
because most tumors are moderately or poorly differenti-
ated, these characteristics may not be obvious.3

Lee et al devised the classifi cation of renal SCC as one of two 
groups: central or peripheral.8 Central renal SCC is more intra-
luminal and is usually associated with metastases to the lymph 
nodes, while peripheral renal SCC is prominent in the renal 
parenchyma and may invade the perirenal fat before metas-
tasizing to the lymph nodes or a distant site. Primary SCC of 
the kidney should be distinguished from metastatic SCC based 
on the patient’s clinical history, imaging, and histopathology.9

Establishing a diagnosis via imaging is diffi cult because 
SCC of the kidney exhibits no specifi c radiologic features; 
in addition, given the rarity of this disease, other diagnoses, 
such as transitional cell/urothelial carcinoma of the renal 
collecting system or a complex kidney cyst, are much more 
likely.10 The use of 18-fl uorine fl uorodeoxyglucose (18F-FDG) 
PET/CT imaging has been reported to be most helpful in 
confi rming the diagnosis of these renal tumors, with a sensi-
tivity of 62% and a specifi city of 88%.11

For extra-renal SCC lesions, the sensitivity and specifi city 
of 18F-FDG PET/CT increase to 84% and 91%, respectively, 
making this imaging much more useful for non-renal 
primary sites.11 Overall, however, imaging is not helpful in 
determining the histology of primary SCC of the kidney, and 
diagnosis is typically made after nephrectomy.

Primary renal SCC tends to manifest at a more advanced 
disease stage than transitional cell/urothelial carcinomas and/
or renal cell carcinomas, most likely due to the underlying 
aggressive nature of SCC, the reduced prevalence of symptoms 
such as hematuria or fl ank pain, and the lack of a measurable 
tumor marker in the urine or serum. Therefore, the prognosis 
of primary SCC of the kidney is, on average, incredibly poor.12

Although the incidence of warning signs is low, patients 
may experience fl ank or abdominal pain, hematuria, fever, 
weight loss, or an abdominal mass, and patients are occa-
sionally diagnosed with localized disease incidentally.13 
Renal SCC may also be associated with paraneoplastic 
syndromes, such as hypercalcemia, due to the ectopic secre-
tion of parathyroid hormone–like substances.14

For clinically nonmetastatic, localized primary SCC of the 
kidney, the best known treatment is surgical resection with 
radical nephrectomy (Answer C). Partial nephrectomy, 

especially in the setting of positive histologic margins, is unlikely 
to be curative and carries a high risk of recurrence within the 
kidney due to the diffuse, infi ltrative nature of SCC into the renal 
parenchyma and perinephric soft tissue (Answer B).

Active surveillance with serial imaging would also not be 
warranted, even for smaller foci of SCC within the kidney, 
due to the aggressive nature of this disease and a lack of 
reliable imaging to accurately predict the extent of disease 
(Answer A). Although surgical resection is rarely curative, 
adjuvant chemotherapy or radiation is usually ineffective for 
renal SCC (Answers D and E).3

The patient underwent salvage right robotic radical nephrec-
tomy 2 months after his initial right partial nephrectomy with 
calyceal diverticulectomy surgery. Final histopathologic anal-
ysis of the remaining right kidney revealed residual pT3a 
primary SCC with microscopic perinephric fat invasion with 
negative surgical margins circumferentially and no evidence 
of vascular invasion. No adjuvant treatment was given.n
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WHAT'S YOUR TREATMENT?

FIGURE 2. H&E staining demonstrating malignant squamous cells (left) adjacent 
to a normal golmerulus (right: magnifi cation, 200x) (A); with specialized immuno-
histochemical staining that is intensely postive for p63 (magnifi cation, 200x) (B).
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