
EXPERT PERSPECTIVES ON ADVANCES IN GU ONCOLOGY

PARP inhibitors: Treating 
mCRPC from a genetic basis 

PROSTATE CANCER

DECEMBER 2020 | VOL. 9 • NO. 4

™

PROSTATE CANCER

Urologic implications 
of Lynch syndrome 

Adjuvant radiotherapy post 
RP: 3 take-home messages

BLADDER CANCER

TURBT: Standard technique 
and new advancements

KIDNEY CANCER

Radical nephrectomy before 
or after systemic therapy 
for mRCC

INSIDE THE ISSUE: 

UCC1220_000_Cover.indd   1UCC1220_000_Cover.indd   1 12/8/20   10:54 AM12/8/20   10:54 AM



From the publishers of

Today’s diagnosis and treatment.
www.cancernetwork.com

UCC1220_CV2_Cancer Network_ FP HOUSE AD.indd   2UCC1220_CV2_Cancer Network_ FP HOUSE AD.indd   2 11/20/20   11:32 AM11/20/20   11:32 AM



 UROLOGISTS IN CANCER CARE™ | 3December 2020

TABLE OF 
CONTENTS

PARP 
inhibitors: 
Treating 
mCRPC from 
a genetic basis 

COVER STORY | PROSTATE CANCER

12Allen Jacob, MD; Jaret Shook; Thomas E. Hutson, PharmD, DO; Scott Webster, 
MD; Megan Price, MSN, APRN, FNP-C; Sujith Puskoor, DO; Antony Mathew, 
MD; Ammad Khan, MD; Alice Li, PharmD 

PROSTATE CANCER
16 Scientfic Review | Urologic implications 
of Lynch syndrome 
Kathleen M. Olson, MD; Mark D. Tyson, MD, MPH; Alan H. 
Bryce, MD

19 Scientfic Review | Adjuvant radiotherapy post 
prostatectomy: 3 take-home messages 
Daniel E. Spratt, MD

BLADDER CANCER
21 How I Do It | TUrbT: Standard technique and 
new advances 
Daniel D. Joyce, MD

KIDNEY CANCER
25 Scientific Review | radical nephrectomy 
before or after systemic therapy for mrcc
Andrew G. McIntosh, MD

COLUMNS/DEPARTMENTS
5 Chairman's Letter | closing another year 
of tracking advances in urologic cancer care 
Mike Hennessy Sr

6 From the Editor | The promise of precision 
medicine 
Raoul S. Concepcion, MD, FACS

8 GU Pipeline | New data for nadofaragene 
firadenovec show efficacy in bcG-unresponsive 
NmIbc | FDA grants fast track designation 
to novel peptide-based vaccine in prostate cancer

10 Around the Practice | case review: De novo 
metastatic cSPc in a 79-year-old man 

C
O

VE
R

 P
H

O
TO

 C
R

ED
IT

: V
LA

D
IM

IR
C

A
R

IB
B

@
ST

O
C

K
.A

D
O

B
E.

C
O

M
 

UCC1220_003_TOC.indd   3UCC1220_003_TOC.indd   3 12/9/20   12:40 PM12/9/20   12:40 PM



EDITORIAL ADVISORY BOARD

The content contained in this publication is for general information purposes only. The reader is encouraged to confirm the information presented with other sources. Urologists in Cancer Care™ makes no representations or 
warranties of any kind about the completeness, accuracy, timeliness, reliability, or suitability of any of the information, including content or advertisements, contained in this publication and expressly disclaims liability for any 
errors and omissions that may be presented in this publication. Urologists in Cancer Care™ reserves the right to alter or correct any error or omission in the information it provides in this publication, without any obligations. 
Urologists in Cancer Care™ further disclaims any and all liability for any direct, indirect, consequential, special, exemplary, or other damages arising from the use or misuse of any material or information presented in this 
publication. The views expressed in this publication are those of the authors and do not necessarily reflect the opinion or policy of Urologists in Cancer Care™.

EDITOR-IN-CHIEF
RAOUL S. CONCEPCION, MD, FACS
Director
The Comprehensive Prostate Center,
Nashville, TN
Clinical Associate Professor of Urology 
Vanderbilt University School of Medicine, 
Nashville, TN

4 | UROLOGISTS IN CANCER CARE™ DECEMBER 2020

Alan H. Bryce, MD
Mayo Clinic
Phoenix, AZ

R. Jonathan Henderson, MD
Regional Urology
Shreveport, LA

Kristen R. Scarpato, MD
Vanderbilt University
Medical Center
Nashville, TN

Matt Galsky, MD
Mount Sinai Health System
New York, NY

Benjamin H. Lowentritt, MD
Chesapeake Urology
Towson, MD

Kelly L. Stratton, MD
University of Oklahoma 
College of Medicine
Oklahoma City, OK

Jason M. Hafron, MD
Michigan Institute of Urology
Troy and West Bloomfi eld, MI

Rana R. McKay, MD
University of California
San Diego, CA

Christopher J.D. Wallis, MD
Vanderbilt University 
Medical Center
Nashville, TN

Meredith Donahue, BSN, NP
Vanderbilt University 
Medical Center
Nashville, TN

Thomas E. Hutson, DO, PharmD
Texas Oncology
Dallas, TX

Daniel Spratt, MD
University of Michigan
Ann Arbor, MI

PUBLISHING AND SALES
Brian Haug Executive Vice President
609-325-4780 | bhaug@mjhlifesciences.com 

Bill Markowitz Associate Publisher
732-346-3083 | WMarkowitz@mjhlifesciences.com

Paul Barchitta National Account Manager
718-354-6178 | pbarchitta@mjhlifesciences.com 

Joanna Shippoli Account Manager, Recruitment 
440-891-2615 | jshippoli@mjhlifesciences.com

Eric Temple-Morris Reprint,Permissions, Licensing 
415-947-6231 |etemple-morris@mjhlifesciences.com

AUDIENCE DEVELOPMENT
Kelly Kemper Audience Development Manager

Subscriber Customer Service: 
218-740-6477 | FAX: 218-740-6437

CORPORATE
Mike Hennessy Sr Chairman and Founder

Jack Lepping Vice Chairman

Mike Hennessy Jr President and CEO

Neil Glasser, CPA/CFE Chief Financial Offi  cer

Michael Baer Chief Marketing Offi  cer

Joe Petroziello Executive Vice President, Global Medical Affairs and 
Corporate Development

Silas Inman Senior Vice President, Content

Michael Ball Senior Vice President Operations

John Moricone Senior Vice President,
 I.T. & Enterprise Systems

Shari Lundenberg Vice President, Human Resources 
& Administration

Chris Hennessy Vice President, Mergers & Acquisitions

Jeff Brown Executive Creative Director, Creative Services

EDITORIAL
Kristie L. Kahl Editorial Director
KKahl@mjhlifesciences.com

Jason M. Broderick Associate Editorial Director 
609-716-7777 | jbroderick@mjhlifesciences.com

Benjamin P. Saylor Content Managing Editor
440-826-2870 | BSaylor@mjhlifesciences.com

Jennifer Potash Copy Chief

Rachelle Laliberte, Paul Silverman Copy Supervisors

Kelly King Senior Copy Editor

Cheney Baltz, Georgina Carson, Rebekah Harrison, Kirsty Mackay, 

Ron Panarotti Copy Editors

OUR MISSION: Urologists in Cancer Care™ provides 
practicing urologists with practical, expert, 
multidisciplinary perspective on clinical advances and 
issues in genitourinary cancer. As a quarterly supplement 
to Urology Times®, Urologists in Cancer Care™ off ers 
readers updates in prostate, bladder, kidney, and 
testicular cancer.

MJH Life Sciences, LLC | 2 Clarke Dr.  Suite 100, Cranbury, NJ 08512 | (609) 716-7777

Robert McGarr Creative Director 

Kristen Morabito Art Director

Rachel Keatley Graphic Designer

Jonathan Severn Circulation Director

Keyonna Graham Production Director

DESIGN AND PRODUCTION



MIKE HENNESSY SR / chairman and founder of Urologists in Cancer Care™'s parent company, MJH Life Sciences™.

Paging through the 4 issues of 
Urologists in Cancer Care™ 
from 2020 prompts several ob-

servations. One is the sheer breadth 
of topics covered throughout the year, 
including the effects of systemic intra-
vesical therapies for the treatment of 
non-muscle-invasive bladder cancer, 
the use of immune checkpoint inhibi-
tors for advanced prostate cancer, im-
plementation of an Enhanced Recov-
ery After Surgery pathway for patients 
undergoing radical cystectomy, and 
transurethral resection of the bladder 
tumor, to name just a few.

The other observation to be made 
is how fortunate we are to have such 
great physician contributors writing 
timely, relevant, and practical articles. 
We are very grateful to all of our con-
tributors who help make this publica-
tion the resource that it is. 

The final issue of Urologists in Can-
cer Care™ in 2020 certainly finishes 
off the year strong. The lead article ex-
amines poly (ADP-ribose) polymerase 
(PARP) inhibitors for the treatment of 
metastatic castration-resistant pros-
tate cancer (mCRPC). Jacob et al con-
cisely summarize key trials of these 
treatments and outline their mecha-
nisms of action.

“The time has now come to think 
about and treat mCRPC from a ge-
netic basis, especially in the case of 
patients with earlier carcinogenesis 

and more aggressive disease...PARP in-
hibitors truly offer the solution needed 
to combat germline mutation-driven 
mCRPC,” the authors write.

This issue's prostate cancer content 
continues with a timely piece from 
Olson et al examining the urologic im-
plications of Lynch syndrome, which 
is associated with prostate and other 
urologic cancers. In addition, look for 
an overview of adjuvant radiothera-
py post radical prostatectomy from 
Daniel E. Spratt, MD.

In bladder cancer, Daniel D. Joyce, 
MD, describes his institution's stan-
dard technique for transurethral resec-
tion of the bladder tumor and outlines 
key advances in the procedure. Finally, 
Andrew M. McIntosh, MD, contrib-
utes an excellent piece regarding radi-
cal nephrectomy before or after sys-
temic therapy for metastatic renal cell 
carcinoma in the context of the recent 
CARMENA and SURTIME trials.

As always, thanks for reading, and 
stay safe.

Closing another year of tracking 
advances in urologic cancer care

CHAIRMAN'S LETTER

HAVE A COMMENT ABOUT OUR CONTENT?
Contact Concepcion c/o Urologists in Cancer Care™ at urology_times@mmhgroup.com.

Jacob et al concisely summarize key 
trials of [PARP inhibitors] and outline 
their mechanisms of action.

 UROLOGISTS IN CANCER CARE™ | 5DeCember 2020
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As we move into the last quar-
ter of 2020, although much 
of the news has been domi-

nated by the challenges of adapting 
to the ongoing coronavirus disease 
2019 (COVID-19) pandemic and 
associated lockdown, as well as 
the most recent election, there have 
been some real breakthroughs as we 
continue our march toward preci-
sion medicine in cancer care. When 
I brought this term up the other day 
in conversation with a friend in the 
music industry, his comment was, “I 
hear this all the time from acquain-
tances and in the press, but what 
does this mean and what is its effect 
in benefiting patients?”

It is my hunch that most people, 
in and out of the health care world, 
have this basic question without true 
clarity as to its importance and pro-
found impact on the treatment of 
patients with benign or malignant 
conditions. For urologists, there is 
no question that the global work 
in prostate cancer has led the way, 
primarily due to the sheer number 
of patients across the spectrum of 
disease that are available to study. 
All urologists understand the impor-
tance of the Gleason grading system 
and the association of aggressiveness 
and possible disease progression for 
those with higher Gleason scores. In 
fact, current National Comprehen-
sive Cancer Network risk stratifica-
tion is based, for the most part, on 
this parameter—basic histopatholo-
gy, cellular architecture and appear-

ance under the microscope, which 
our anatomic pathologists are skill-
fully trained to identify. For car afi-
cionados, it is akin to the ability on 
inspection to differentiate between a 
Ferrari versus a Lamborghini versus 
a Ford Mustang.

But keeping with the car anal-
ogy, what makes these cars (prostate 
cancer) so vastly different in perfor-
mance and value (currently mea-
sured by Gleason)? They all have 
engines, drive trains, tires, exhaust, 
etc (androgen receptors), but with 
rare exceptions, the price of 1 Ital-
ian supercar is equivalent to a mini-
mum of 4 or 5 iconic American po-
nies. Thus, to really understand why 
certain individuals spend vast sums 
of money for, in its most simplistic 
definition, a transportation vehicle, 
it behooves one to have a complete 
working knowledge of what it takes 
to build and design the components 
that make these high-priced motor-
cars so unique and desired.

We are finally gaining on our un-
derstanding of the major molecu-
lar drivers that are responsible for 
the progression of the disease be-
yond Gleason. Poly (ADP-ribose) 
polymerase (PARP) inhibitors in 
the management of heavily treated 
metastatic castrate–resistant pros-
tate cancer (mCRPC) received FDA 
approval in 2020. However, for our 
patients to receive these agents, it 
mandates that the physician order 
genomic testing for mutations in 
DNA damage repair genes involved 

in homologous recombination. In a 
similar fashion, testing for variants 
in mismatch repair genes might al-
low the use of specific immunothera-
pies/checkpoint inhibitors, just as an 
identified splice variant mutation of 
the androgen receptor, measured by 
circulating tumor cells, could point 
us down the therapeutic pathway of 
who might respond to taxane che-
motherapy. In less than 10 years, we 
have progressed a long way from 
the days we initiated therapy solely 
based on the presence of a metastat-
ic lesion and rising prostate-specific 
antigen.

A highly anticipated new line of 
precision medicine–based treatment 
for mCRPC, which we hope will 
be approved soon, is radioligand 
PSMA targeted therapy. The use of 
radiopharmaceuticals for both pal-
liation and prolonged survival in the 
management of bone metastasis has 
been readily available for more than 
2 decades. However, the develop-
ment of a “theranostic” approach, 
based on the patient’s expression of 
PSMA detected on molecular imag-
ing, represents yet another thera-
peutic option that is predicated not 
just on the presence of abnormali-
ties based on traditional nonspecific 
bone scans but also on actual tumor 
activity that requires advanced im-
aging technique. It’s worth noting 
that on December 1, the FDA ap-
proved Gallium 68 PSMA-11 for 
PET imaging of PSMA-positive le-

RAOUL S. CONCEPCION, MD, FACS

FROM THE EDITOR

The promise of precision 
medicine

6 | UROLOGISTS IN CANCER CARE™ December 2020

CONTINUED ON PAGE 8
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sions in men with prostate cancer.
As previously mentioned, this 

quest to identify key genetic muta-
tions, and ultimately targeted thera-
pies, is not strictly confined to oncol-
ogy and malignant transformation. 
Amyotrophic lateral sclerosis (Lou 
Gehrig disease) is a devastating pro-
gressive neurogenerative disorder, 

uniformly fatal. However, identifi-
cation of subtypes, based in part on 
newly identified genetic mutations, 
hopefully will result in therapies that 
can delay progression.1

As we slowly move toward the 
promise of precision medicine, it is 
important to understand fully this 
concept and the importance of test-
ing and how it is to be used for diag-
nosis, management, and risk assess-
ment for the family. We will have to 

get comfortable in the vast lexicon 
associated with genomic classifica-
tion and begin to think in terms of 
mechanistic pathways, not just the 
disease. After all, who would not 
want the chance to drive and hear the 
roar of an Italian racing machine?

REFERENCE
1. van es mA, Hardiman O, chio A, et 
al. Amyotrophic lateral sclerosis. Lancet. 
2017;390(10107):2084-2098. doi:10.1016/
S0140-6736(17)31287-4
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FROM THE EDITOR  
continued from page 6

Nadofaragene firadenovec induced 
complete responses (CRs) in over 
half of patients with high-grade, 
BCG-unresponsive non-muscle in-
vasive bladder cancer (NMIBC), ac-
cording to phase 3 data published in 
the Lancet Oncology.1,2

In patients with carcinoma in 
situ with or without concomitant 
high-grade Ta or T1 disease (CIS ± 
Ta/T1), the CR rate with nadofara-
gene firadenovec was 53.4% at 3 
months. The 12-month CR rate was 
24.3% and the median duration of 
CR was 9.69 months.

“Once patients with high-grade, 
non-muscle invasive bladder cancer 
no longer benefit from their initial 
BCG treatments, patients often make 
an informed decision to decline cys-
tectomy—a highly complex and life-
altering bladder removal surgery—or 
are often medically ineligible for this 
complex operation, leaving them 
with limited options,” senior author 
Colin P. N. Dinney, MD, chair of 
urology at the University of Texas 
MD Anderson Cancer Center, Hous-

ton, said in a press release.
“These data published in the Lan-

cet Oncology show that nadofara-
gene firadenovec, a first-of-its-kind 
therapy, may be an effective treat-
ment option for BCG-unresponsive 
non-muscle invasive bladder cancer 
patients,” added Dinney.

The multicenter, open-label, repeat-
dose phase 3 study (NCT02773849) 
accrued patients with BCG-unrespon-
sive NMIBC at 33 clinical sites in the 
United States. Among 157 treated 
patients, there were 107 patients with 
CIS ± Ta/T1 tumors. The median pa-
tient age in this group was 72 years 
(range, 66-77), 89% were male, 93% 
were Caucasian, and the median time 
from initial bladder cancer diagnosis 
was 20 months (range, 13-35).

Overall, 90.7% of patients had an 
ECOG performance score of 0, and 
3.7% had prior radiotherapy. The 
number of prior BCG courses includ-
ed 1 (0.9%), 2 (42.1%), 3-8 (53.3%), 
and 9 or more (3.7%).

The novel intravesical gene-medi-
ated therapy nadofaragene firaden-

ovec was administered by catheter 
as a single dose into the bladder. 
Those patients without recurrence 
received repeat doses at 3, 6, and 9 
months. The primary end point was 
the CR rate in patients with CIS ± 
Ta/T1 tumors.

Of the 107 patients with CIS ± 
Ta/T1 disease, 103 were included 
in the efficacy analysis (4 patients 
were excluded because they did not 
meet the study definition of BCG-
unresponsive NMIBC). Among these 
103 patients, 55 (53.4%) had a CR 
at month 3, and 25 (24.3%) were in 
CR at 12 months.

“As a practicing urologist, I’m en-
couraged by these efficacy and safety 
data which demonstrate the poten-
tial for a novel treatment option that 
fits within the urology practice and 
gives patients the choice of receiving 
treatment once every 3 months—
which may be a particularly impor-
tant consideration in this evolving 
healthcare environment,” Gennady 
Bratslavsky, MD, president of the 

New data for nadofaragene firadenovec 
show efficacy in BCG-unresponsive NMIBC
JASON M. BRODERICK / Associate editorial Director, Urologists in Cancer Care™

CONTINUED ON PAGE 9
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Society of Urologic Oncology Clini-
cal Trials Consortium, and professor 
and chair of urology at SUNY Up-
state Medical University, Syracuse, 
New York, said in the press release. 
“Our organization is proud to have 
played a key role in the mid- and 
late-stage clinical studies for nado-
faragene firadenovec.”

The safety analysis included all 157 
patients enrolled on the trial who re-

ceived at least 1 dose of nadofara-
gene firadenovec. The most common 
grade 3 treatment-related adverse 
event (TRAE) was micturition ur-
gency, which occurred in 2 patients. 
There were 4 other grade 3 TRAEs 
occurring in 1 patient each: bladder 
spasm, syncope, hypertension, and 
urinary incontinence. No grade 4 
TRAEs were reported and there were 
no treatment-related deaths.

The trial remains ongoing with the 
study design set up for a 4-year treat-
ment and monitoring phase.

REFERENCES
1. FerGene announces Landmark Phase 3 
study published in Lancet Oncology. Press 
release. FerGene. November 30, 2020. 
Accessed November 30, 2020. https://bit.
ly/3mnNzx1
2. Boorjian SA, Alemozaffar M, Konety BR, 
et al. Intravesical nadofaragene firaden-
ovec gene therapy for BCG-unresponsive 
non-muscle-invasive bladder cancer: 
a single-arm, open-label, repeat-dose 
clinical trial. Lancet Oncol. Published online 
November 27, 2020. doi:10.1016/S1470-
2045(20)30540-4
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NADOFARAGENE  
Continued from page 8

The FDA has granted fast track des-
ignation to RV001, an investigation-
al synthetic long peptide vaccine that 
targets RhoC, for the treatment of 
patients with prostate cancer.1

RhoC is a small GTPase that is 
overexpressed in advanced solid 
tumors. Results from a phase 1/2 
first-in-human study published in 
the Journal for ImmunoTherapy 
of Cancer showed that 18 of 21 
evaluable patients had an immuno-
logical response to RV001.2 Safety 
data showed that the vaccine was 
tolerable, with no grade 3 or higher 
treatment-related adverse events re-
ported. 

The phase 1/2 study 
(NCT03199872) included 22 pa-
tients 18 years or older who had 
previously received radical prosta-
tectomy. Patients had histologically 
confirmed adenocarcinoma of the 
prostate gland and were not receiv-
ing anticancer therapy at the time 
of enrollment. Prior androgen-de-
privation therapy was not allowed. 

Patients had an ECOG performance 
status of 0 or 1.

RV001 was administered subcuta-
neously every 2 weeks for 6 injec-
tions, then 5 times every 4 weeks for 
a total treatment regimen duration 
of 30 weeks. Safety was the primary 
outcome measure, with immuno-
logical response as a secondary out-
come measure.

Overall, 18 of 21 evaluable pa-
tients developed a strong CD4 T-cell 
response against the vaccine. The re-
sponse durations all lasted at least 10 
months after the patient received the 
last injection of RV001. The inves-
tigators identified 3 promiscuously 
presented HLA-class II epitopes.

“Vaccine-specific CD4 T cells were 
polyfunctional and effector memory 
T cells that stably expressed PD-1 
(CD279) and OX-40 (CD134), but 
not LAG-3 (CD223),” the study au-
thors explained.2 Additionally, there 
was 1 detected CD8 T-cell response.

“Targeting of RhoC induced a 
potent and long-lasting T-cell immu-

nity in the majority of the patients. 
The study demonstrates an excellent 
safety and tolerability profile,” the 
authors wrote.2

RV001 is currently being evaluated 
in the double-blind phase 2 BRaVac 
trial in men with biochemical fail-
ure following curatively intended 
therapy for localized prostate cancer. 
Patients enrolled on the trial will be 
randomized to RV001 or placebo. 
The primary outcome measure is 
time to PSA progression, and the es-
timated primary completion date is 
September 2021.

REFERENCES
1. RhoVac's prostate cancer drug candidate, 
RV001, is granted fast track designation by 
the FDA. Press release. RhoVac. November 
25, 2020. Accessed November 25, 2020. 
https://prn.to/3m86J9X
2. Schuhmacher J, Heidu S, Balchen T, et al. 
Vaccination against RhoC induces long-lasting 
immune responses in patients with prostate 
cancer: results from a phase I/II clinical trial. 
J Immunother Cancer. 2020;8(2):e001157. 
doi:10.1136/jitc-2020-001157

FDA grants fast track designation to novel 
peptide-based vaccine in prostate cancer
JASON M. BRODERICK / Associate editorial Director, Urologists in Cancer Care™
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As the complexity of cancer 
management continues to 
mount, clinicians frequently 
face difficult therapeutic de-

cisions that mandate the input from 
colleagues and various specialties criti-
cal for optimizing patient care. To this 
end, Urology Times®, in partnership 
with LUGPA, has launched Around 
the Practice, a monthly urologic vir-
tual tumor board featuring live case 
review from multidisciplinary experts. 
In the most recent installment, a panel 
convened to discuss cases involving de 
novo metastatic renal cell carcinoma, 
metastatic castration-sensitive prostate 
cancer, and nonmetastatic castration-
resistant prostate cancer. What follows 
is an edited portion of the panel’s con-
versation regarding the metastatic cas-
tration-sensitive prostate cancer case.

The panelists included modera-
tor Raoul S. Concepcion, MD, FACS; 
Jorge Garcia, MD; Kenneth M. Kern-
en, MD; and J. Travis Mendel, MD.

CONCEPCION: The case we’re going 
to discuss is of de novo metastatic cas-
tration-sensitive prostate cancer. In De-
cember 2019, a 79-year-old Caucasian 

man presents to urology with acute 
urinary retention and a PSA of 4.6 ng/
mL from his local primary care office. 
He has a history of cerebrovascular ac-
cident (CVA).

The patient undergoes minimally 
invasive therapy for his acute urinary 
retention, but 8 months later returns 
to the office with worsening lower uri-
nary tract symptoms as well as gross 
hematuria. He undergoes a cystoscopy 
in the office, which shows an obstruct-
ing prostate, a questionable mass effect 
of a left hemitrigone at the left orifice, 
and a PSA of 8.1 ng/mL.

He undergoes transurethral resec-
tion of the prostate (TURP) to relieve 
the worsening obstruction, as well as 
biopsy of the trigonal mass. Now, he 
has Gleason grade group 5, Gleason 
4+5 prostate cancer in all the tissue 
that is submitted. He has no visceral 
metastases and on bone scan, he has 
multiple areas to the axial skeleton, fe-
mur, and pelvis that are all suggestive 
of metastatic disease.

Dr Kernen, given what I’ve outlined, 
please share your thoughts on how 
you would manage this patient.

KERNEN: Dr Garcia and I actually did 
a tumor board like this one recently 
that included discussion of data col-
lected for 1400 patients with de novo 
metastatic CSPC between April 2019 
and March 2020. Seventy-four percent 
of all patients were treated with andro-
gen deprivation therapy (ADT) alone 

or with just a first-generation anti-an-
drogen. Basically, in 2019-2020, we're 
treating patients with 1980s-era stan-
dards. That's the wrong answer. ADT 
alone plus or minus first-generation 
anti-androgen, such as bicalutamide, is 
clearly the wrong therapy.

If you look at the National Compre-
hensive Cancer Network guidelines, 
basically, these patients need ADT plus 
either chemotherapy or novel hormon-
al therapy. 

We tend to use degarelix (Firmagon) 
first. It lowers the testosterone almost 
immediately. That's our starting point. 
Then you have to decide on a novel 
hormonal agent versus chemotherapy. 
This patient has had a stroke. That 
eliminates enzalutamide (Xtandi), so 
then you would consider apalutamide 
(Erleada)  or abiraterone acetate (Zyti-
ga) versus chemotherapy.

This patient has high-volume dis-
ease. In the TITAN trial [evaluating 
the addition of apalutamide to ADT], 
both patients with low-volume and 
high-volume disease did very well.1 
For this patient, I would probably lean 
more towards apalutamide as opposed 
to standard chemotherapy. I think he 
would tolerate it pretty well.

CONCEPCION: Dr Garcia, could you 
give us an overview of disease volume 
and how it might play a role in what 
agent you would prescribe up front for 
this particular patient?
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GARCIA: I think that a year or 2 ago, 
I would have put more emphasis on 
disease volume. But I think the data 
right now would suggest, as Dr Kernen 
mentioned, that regardless of volume, 
what you need is treatment intensifica-
tion.

I think many have shifted away from 
chemotherapy to abiraterone, just for 
simplicity's sake, and from abiraterone 
to the androgen receptor inhibitors 
just by virtue of the lack of prednisone 
and the lack of fasting. My agents of 
choice right now for the most part are 
apalutamide or enzalutamide. I agree 
with Dr Kernen that CVA may push 
me away from enzalutamide a little bit 
because of the issue of increasing the 
risk for seizure activity, which I still 
don't buy fully.

I think the issue with volume is that 
this man has high-volume disease for 
2 reasons. No. 1, he has grade group 5 
disease and No. 2, he has more than 3 
bone metastases. That is the definition 
that we use based on the LATITUDE 
trial.2 Based on the CHAARTED cri-
teria, which defined high volume as 
presence of visceral metastases or 4 or 
more bone lesions with 1 or more out-
side the spine and pelvis,3 more than 
likely he would have been considered 
high volume as well.

I think the STAMPEDE data4 chal-
lenged the notion that volume really 
matters when you make these selec-
tions because the heterogeneity data 
of the follow-up from that analysis 
would suggest, in fact, that regard-
less of volume, men with metastatic 
castration-naïve or castration-sensitive 
disease will derive a benefit regardless 
of the agent selected.

But I do want to remind the group 
that if you look at median survival, 
which is getting into Dr Kernen's very 
important point as to single-agent 
monotherapy with an LHRH ago-
nist- or antagonist-based therapy, the 

median survival for someone with 
high-volume metastatic disease today 
is approximately 33 to 34 months.

With intensifying the treatment re-
gardless of the agent used, you can 
double that survival improvement to 
almost 60-plus months, thus reducing 
the relative risk of mortality by almost 
40%, something that is clearly unheard 
of in the history of prostate cancer.

I think many in the US would prob-
ably use one of the novel androgen 
receptor inhibitors for this patient and 
probably just by virtue of the CVA, 
apalutamide would be the agent of 
choice, at least in my opinion.

CONCEPCION: Dr Mendel, let's say 
the patient in the case we’re discussing 
is 60 years old. What are your thoughts 
on treating the primary tumor with ra-
diation?

MENDEL: We've had a lot of back and 
forth in my practice about cases like 
this. I use data from STAMPEDE and 
2 other trials to guide me. STAMPEDE 
was published in 2018 and looked at 
definitive treatment essentially of the 
primary tumor with radiation versus 
just standard systemic therapy. This 
was a randomized trial that included 
hundreds of patients.

Initially, there didn't seem to be an 
overall survival signal with treatment 
of this. But then they stratified the pa-
tients to low-volume and high-volume 
disease, and they found that patients 
who have low-volume disease actually 
benefited from treatment of their pros-
tate. I think their definition was 3 or 
less lesions, but the term “oligometa-
static” is starting to be thrown around 
a lot in radiation oncology, especially 
in prostate cancer.

I use 5 lesions. If they have 5 or few-
er lesions, then I'll treat the primary 
tumor and treat those lesions.

The second trial I refer to is called 

STOMP, which found that metastasis-
directed therapy was associated with 
increased ADT-free survival compared 
with surveillance alone.5 The other 
trial is SABR-COMET, and that study 
evaluated multiple cancer types, in-
cluding prostate.6 The investigators 
treated oligometastatic lesions and 
were able to detect an overall survival 
benefit that was statistically significant 
within the design of the trial. STAM-
PEDE, STOMP, and SABR-COMET 
are the 3 trials I use to rationalize treat-
ing patients with low-volume disease.

This patient does not have low-vol-
ume disease. It sounds like he's riddled 
with metastasis. In these patients, I 
would reserve external beam radiation 
for palliative purposes. He might be 
a candidate for possibly Xofigo [radi-
um-223 dichloride] in the future once 
he becomes castrate resistant.
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In recent years, prostate cancer has 
grown to become the most com-
mon carcinoma affecting men in 

terms of incidence and the second 
most common in terms of mortal-
ity. The American Cancer Society 
estimates that in 2020, there will 
be 191,930 new cases and 33,330 
deaths from prostate cancer.1 It was 
well known for many years that ap-
proximately a quarter of men who 
develop metastatic castration-resis-
tant prostate cancer (mCRPC) have 
a mutation in DNA repair genes, 
with the most common mutated 
genes being BRCA2 (44%), ATM 
(13%), CHEK2 (12%), and BRCA1 
(7%).2 It was previously thought 
that these patients harbored so-
matic mutations that could develop 
at any time in a patient’s life, with 
the frequency of these DNA repair 
aberrancies increasing with contin-
ued disease progression. However, 
recent discoveries in the last 5 years 
have indicated that up to 12% of 
all men with mCRPC have germ-
line/inherited defects in DNA repair 
genes.3 This distinction is impor-
tant because new data suggest that 
patients with prostate cancer with 
BRCA2 mutations have earlier on-
set of disease, lower overall survival 
rates, and shorter progression-free 
survival rates.4

The discovery of germline DNA re-
pair gene mutations is significant in 
that it changes the entire paradigm 
of family history investigation algo-
rithms that occur during the first clin-
ical encounter with a patient with a 
new diagnosis of prostate cancer. The 
increased risk is specifically correlat-
ed to the BRCA1 and BRCA2 DNA 
repair genes, which have been well 
established as genes whose mutations 
confer an increased chance of breast 
and ovarian cancer development in 
women. Now clinical investigation 
on the part of physicians must include 
the consideration that just as having a 
father or brother with prostate cancer 
can double a man’s risk of developing 
prostate cancer, having a mother or 
sister with breast or ovarian cancer 
can increase this same man’s risk of 
developing prostate cancer. This ra-
tionale has been reflected in the most 
recent National Comprehensive Can-
cer Network (NCCN) guidelines for 
2020, while only 2 years ago genetic 
testing was not widely promoted. 
Now, germline genetic testing is rec-
ommended for every patient with 
prostate cancer with high-risk dis-
ease, regional spread, and metastases. 
In addition to these disease statuses, 
patients with a family history of high-
risk germline mutations (BRCA1/
BRCA2, etc), a family history of can-

cer, and Ashkenazi Jewish ancestry 
are also candidates for genetic test-
ing.5 Somatic tumor testing is recom-
mended in prostate cancer with both 
regional and metastatic spread. Thus, 
it is strongly encouraged that almost 
every patient with prostate cancer, 
except for the very low-risk patients, 
undergo genetic testing according to 
the new NCCN guidelines.5

The answer to the question of 
how one can account for germline 
mutations in DNA repair genes for 
the treatment of mCRPC lies in the 
mechanism of action of poly (ADP-
ribose) polymerase (PARP) inhibi-
tors (Figure 1). When a single strand 
break in DNA occurs, PARP1 pro-
teins repair the break in a mecha-
nism called base excision repair. 
With a double-strand DNA break, 
DNA repair genes (the most recog-
nizable being BRCA1 and BRCA2) 
initiate repair through a mechanism 
known as homologous recombi-
nation.6 When there is a knockout 
mutation in DNA repair genes (so-
matic or inherited germline), aber-
rant DNA with breaks that cannot 
be repaired begin to accumulate. 
This is the catalyst for carcinogen-
esis. PARP inhibition works through 
a rationale called synthetic lethal-
ity, which essentially is a mecha-
nism of cell death that occurs when 

12 | UROLOGISTS IN CANCER CARE™ December 2020

PARP inhibitors: Treating 
mCRPC from a genetic basis 

ALLEN JACOB, MD; JARET SHOOK; THOMAS E. HUTSON, PHARMD, DO; SCOTT WEBSTER, MD; MEGAN PRICE, 
MSN, APRN, FNP-C; SUJITH PUSKOOR, DO; ANTONY MATHEW, MD; AMMAD KHAN, MD; ALICE LI, PHARMD 

Treatments provide a targeted therapeutic strategy for metastatic 
castration-resistant prostate cancer

PROSTATE CANCER SCIENTIFIC REVIEW

UCC1220_012-014_Prostate PARP-005.indd   12UCC1220_012-014_Prostate PARP-005.indd   12 12/9/20   9:35 AM12/9/20   9:35 AM



both the single-strand and double-
strand DNA repair pathways are 
inhibited.6 In the case of a germline 
mutation of DNA repair genes, the 
double-strand DNA repair path-
way (homologous recombination) 
is already knocked out. Therefore, 
the last step for synthetic lethality 
of cancer cells to work would be to 
impair the single-strand repair path-
way (base excision repair) through 
the inhibition of PARP1. This can be 
achieved through PARP inhibitors 
and lead to a cascade of cell death 
in tumor cells.6

Before discussing the available 
PARP inhibitors that physicians can 
employ in targeting prostate can-
cer, it is important to distinguish 
that there are 2 main mechanisms 
of action by which PARP inhibitors 
work. One method of inhibition is 
through the direct blockade of the 
enzymatic activity of PARP1 and 
PARP2, and the second is through 
“PARP trapping” on the DNA and 
preventing its release.7 There are 
many PARP inhibitors available, but 
the most important for the field of 
prostate cancer treatment are olapa-
rib (Lynparza), rucaparib (Rubraca), 
niraparib (Zejula), and talazoparib 

(Talzenna) (Figure 2).
The PROfound Study 

(NCT02987543) was a trial that 
studied 387 patients with mCRPC 
who had progressed on a hormonal 
agent such as enzalutamide (Xtandi) 
or abiraterone (Zytiga) and had 1 or 
more homologous gene repair mu-
tations in a 15-gene panel that was 
utilized for this study. Cohort A con-
sisted of 245 patients with BRCA1, 
BRCA2, or ATM gene mutations, 
and cohort B consisted of 142 pa-
tients with 1 or more of the other 
12-gene panel aberrations.8 Patients 
were randomized 2:1 to receive 
300 mg of olaparib orally twice dai-
ly or physician’s choice of either 160 
mg of enzalutamide orally once dai-
ly or 1000 mg of abiraterone acetate 
orally once daily with 5 mg of pred-
nisone twice daily.8 Median progres-
sion-free survival (PFS) in cohort A 
in the patients who received olapa-
rib was 7.39 months compared with 
a PFS of 3.55 months in the patients 
who received enzalutamide or abi-
raterone (HR, 0.34; 95% CI, 0.25-
0.47; P < .001).8 Overall survival in 
cohort A with the patients receiving 
olaparib was 18.5 months versus 
15.1 months in the patients receiv-

ing the physician's choice of treat-
ment (HR, 0.64; (95% CI, 0.43-
0.97; P = .02).8 Common adverse 
events (AEs) of olaparib that physi-
cians must be aware of are anemia, 
fatigue, nausea, anorexia, diarrhea, 
thrombocytopenia, creatinine eleva-
tion, cough, and dyspnea. Very rare 
but serious complications of olapa-
rib are myelodysplastic syndrome 
development, acute myeloid leuke-
mia development, pneumonitis, and 
deep vein thrombosis or pulmonary 
embolism.8 The groundbreaking 
PROfound Study led the FDA, on 
May 19, 2020, to approve olapa-
rib for the treatment of patients 
with mCRPC who have pathogenic 
germline or somatic homologous 
DNA gene repair mutations, and 
who have progressed following 
prior treatment on enzalutamide or 
abiraterone.

The TRITON2 study 
(NCT02952534) was a phase 2 
trial that examined the efficacy of 
rucaparib in patients with meta-
static castration-resistant prostate 
cancer who had 1 or more somatic 
or germline mutations in homolo-
gous DNA repair genes and who 
had progressed on prior androgen 
receptor (AR)–directed therapy and 
1 prior taxane-based chemotherapy. 
Patients were randomized to receive 
600 mg of rucaparib twice daily 
in 28-day cycles every 8 weeks for 
24 weeks then every 12 weeks.9 
Primary end points that were mea-
sured were objective response rates 
(ORRs) and prostate-specific anti-
gen (PSA) rates among each homol-
ogous DNA repair gene mutation. 
The most notable responses were 
among the 57 patients that had a 
BRCA1/BRCA2 mutation; 44% 
of these patients had an ORR, and 
there was a PSA response rate in 
52% of these same patients. Among 
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BRCA1/BRCA2 mutations, the me-
dian time to PSA progression was 6.5 
months (95% CI, 5.7-7.5).9 The AE 
profile associated with rucaparib that 
physicians must be aware of includes 
anemia, fatigue, nausea, anorexia, 
diarrhea, constipation, thrombo-
cytopenia, abnormal liver function 
tests, creatinine elevation, and rash. 
Extremely rare but very serious com-
plications include myelodysplastic 
syndrome development, acute my-
eloid leukemia development, and 
teratogenic effects to the fetus if 
taken while pregnant.9 The ongoing 
TRITON3 study (NCT02975934) 
is studying efficacy of rucaparib 
in patients with mCRPC who had 
progressed on prior AR-directed 
therapy but are chemotherapy naïve. 
The TRITON2 study led to acceler-
ated approval of rucaparib on May 
15, 2020, for patients with mCRPC 
with BRCA1/BRCA2 knockout mu-
tations who have been previously 
treated with AR-antagonist therapy 
or taxane-based chemotherapy.

The time has now come to think 
about and treat mCRPC from a ge-
netic basis, especially in the case of 
patients with earlier carcinogenesis 
and more aggressive disease. Though 
the vast majority of mCRPC cases 

will be acquired in a patient’s lifetime, 
thousands of patients with inherited 
germline mutations will benefit from 
a thorough family history screening 
and genetic testing. Clinicians can 
interpret the new prostate cancer 
NCCN guidelines regarding genetic 
panel testing as essentially applying 
to all patients with prostate cancer, 
as low-risk disease is rarely present at 
the time of presentation in an oncol-
ogy new patient visit. PARP inhibi-
tors truly offer the solution needed 
to combat germline mutation-driven 
mCRPC. When choosing between 
the 2 current FDA-approved PARP 
inhibitors it is important for clini-
cians to consider that olaparib has 
shown efficacy against a wide range 
of homologous DNA repair gene 
mutations and rucaparib is mainly 
indicated to combat BRCA1/BRCA 
mutations at this time. There are 
several ongoing trials studying the 
efficacy of combinations of PARP in-
hibitors with other novel agents, and 
we believe the future is truly excit-
ing in terms of the expansion of the 
number of patients that will benefit 
from treatment and the number of 
therapeutic options that will become 
available to physicians in the coming 
decade.
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Lynch syndrome (LS) is one of the 
most common hereditary cancer 
disorders and includes multiple 

urologic cancers within its spectrum. 
This autosomal dominant syndrome 
was one of the first hereditary cancer 
disorders to be identified and affects 
approximately 1 in 279 people.1 LS 
is historically known as hereditary 
nonpolyposis colorectal cancer but 
is also associated with urothelial, 
prostate, testicular, and adrenal ma-
lignancies (Figure).

The carcinogenic mechanism of LS 
is caused by a mutation within the 
mismatch repair (MMR) genes, with 
the most common mutations being in 
mutL homolog 1 (MLH1), mutS ho-
molog 2 and 6 (MSH2, MSH6), and 
postmeiotic segregation increased 2 
(PMS2).2 Mutations in the epithelial 
cellular adhesion molecule can also 

lead to silencing of MSH2.3 MMR 
genes work together to identify and 
excise DNA mismatches during DNA 
synthesis, and mutation of a single 
protein in this pathway can lead to 
dysfunction of the entire repair sys-
tem. The inherited germline mutation 
alone is not enough to lead to disrup-
tion of the MMR system. The second 
normal allele must be inactivated as 
well, typically through epigenetic si-
lencing, somatic mutation, or loss of 
heterozygosity.

Urothelial cancer
UPPER TRACT UROTHELIAL CANCER: The 
most common urologic cancer asso-
ciated with LS is upper tract urothe-
lial cancer (UTUC). It is rare, with 
an incidence of 2 in 100,000 people 
per year.4 However, MMR deficiency 
is seen in 5% to 11% of all patients 
with UTUC. The MMR genes most 
commonly associated with UTUC 
are MSH2 and MSH6.3,5 Urologists 
evaluating patients with UTUC who 
display certain characteristics should 
suspect an underlying genetic syn-
drome. Young patients, bilateral tu-
mors, abnormal pathologic analysis, 
and family history compatible with LS 
all warrant further evaluation for LS.

The risk of developing UTUC in 
a patient with LS is about 22 times 
higher than that of the general popu-

lation and is estimated at between 
0.4% and 20%.2 A review of 288 
patients with LS in Denmark showed 
that 22% developed UTUC and 17% 
developed urothelial carcinoma of 
the bladder. The mean age at diag-
nosis was 61, and MSH2 mutations 
were seen in 73% of cases. In addi-
tion, men and women appear equally 
affected in those with LS.3,6 Tumor 
stage and development of subse-
quent bladder cancer do not appear 
to differ in patients with LS versus 
sporadic patients.3 Bilateral tumors 
are more common in LS, and previ-
ous studies have observed bilateral 
tumors in 46% of patients.7

Due to increased risk of UTUC 
among patients with LS, screening 
for urothelial cancer is recommend-
ed, though there is no consensus on 
screening approach. Many groups 
use annual urinalysis with subsequent 
microscopic hematuria evaluation be-
cause this is relatively low cost and 
minimally invasive.7 Other groups 
suggest addition of urogram phase 
to surveillance scans in those patients 
who had previous colorectal cancer 
(CRC).2 Annual computed tomogra-
phy urogram or renal ultrasound may 
be particularly beneficial in patients 
with known MSH2 mutation, because 
this is the MMR gene most commonly 
associated with UTUC. The National 
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performed in certain 
patients with upper tract 
urothelial cancer.
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Comprehensive Cancer Network 
(NCCN) specifically recommends 
starting yearly urinalysis in patients 
with MSH2 mutations who are aged 
30 to 35 years.8

Genetic testing for MMR muta-
tions should be performed in certain 
patients with UTUC. Metcalfe et al 
screened patients without prior his-
tory of LS and with UTUC for risk 
of LS using the Amsterdam II criteria 
(Table) and immunohistochemical 
(IHC) testing. This identified 13.9% 
of patients who were considered at 
risk for LS. Subsequent genetic testing 
confirmed that 5.2% of patients had 
LS.9 Therefore, those with positive 
screen using Amsterdam II criteria as 
well as those with positive IHC testing 
for MMR mutation should undergo 
genetic testing.

UROTHELIAL CANCER OF THE BLADDER: 
Bladder cancer occurring in multiple 
members of a family is still more like-
ly to be a result of shared environ-
mental risk factors than of heredity. 
However, emerging data demonstrate 
increased risk of bladder cancer in 

patients with LS, especially in men 
and those with MSH2 mutations. In 
the previously cited article from Den-
mark, 17% of patients with LS may 
develop urothelial cancer of the blad-
der.3 A second study, from Canada, 
showed a lower percentage (6.21%) 
of patients with LS and MSH2 muta-
tions with bladder cancer; however, 
this was still significantly higher than 
the general Canadian population.10 
These observations are likely high 
enough to justify a yearly urinaly-
sis staring at age 30 in patients with 
known LS and MSH2 mutation.

PROSTATE CANCER: Inclusion of prostate 
cancer as an LS-associated cancer 
remains controversial despite be-
ing clearly defined by Ryan et al in 
2014.11This meta-analysis and sys-
tematic review showed that there is a 
3.67-fold relative risk for developing 
prostate cancer in patients with MMR 
mutations, especially MSH2 (95% CI, 
2.32-6.67). Other studies have shown 
comparable results confirming in-
creased prostate cancer risk in patients 
with LS.2,13

Men with prostate cancer meeting 
certain criteria should be tested for 
LS. Based on the 2017 Philadelphia 
Prostate Cancer Consensus Confer-
ence, the recommendation is to screen 
for MMR gene mutations in men with 
family history of LS or with 2 or more 
blood relatives with an LS-associated 
cancer.11,13 These recommendations 
are similar to those for UTUC, though 
they do not specifically recommend 
use of the Amsterdam II criteria.

There are no data to suggest earlier 
onset of prostate cancer or higher stage 
at diagnosis. Some have proposed PSA 
screening starting at age 40; however, 
studies have shown a median age at 
diagnosis ranging from age 59 to 69 
years.12 Therefore, men with LS should 
be strongly encouraged to undergo 
yearly PSA and physical exam test-
ing. However, screening starting earlier 
than age 55 years is not supported by 
the literature.

Other urologic cancers
The relationship between LS and testicu-
lar cancer is not well established. Current 
literature is conflicting, with some data 
showing up to 33% of testicular germ 
cell tumors containing microsatellite 
instability (MSI) compared with other 
studies showing no MSI and no MMR 
deficiency on histopathologic analysis.2,12
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Emerging data dem-
onstrate increased risk 
of bladder cancer in 
patients with Lynch syn-
drome, especially in men 
and those with 
MSH2 mutations.

FIGURE. Lynch Syndrome–Associated Urologic cancers(Ucs)

Upper tract urothelial 
carcinoma:
- Risk is 22 x higher 
than that of the general 

Prostate adenocarcinoma:
- Risk is 3.67 x higher than that of 
the general population.12Urothelial carcinoma:

- 6.2-17% of LS patients may 
develop UC of the bladder 3,11

Adrenocortical 
carcinoma:

- Risk is not well defined.

Testicular cancer:
- Risk is not well 
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Because of the rarity of adrenocorti-
cal carcinoma (ACC), association with 
LS is difficult to establish. ACC is asso-
ciated with poor prognosis and affects 
only about 1 to 2 patients per million 
each year.12 Various case studies have 
reported incidence of ACC within pa-
tients with LS and MSH2 mutations, 
and, in a combined prospective and 
retrospective study, MMR mutations 
were found in 1.5% to 3.2% of pa-
tients with ACC.13 These data are not 
adequate to encourage screening for 
ACC in patients with LS; however, 
they do suggest that ACC should be 
a consideration when evaluating pa-
tients with LS with adrenal masses.

Conclusions
Lynch syndrome is one of the most 
common hereditary malignancy syn-
dromes and is associated with mul-
tiple urologic cancers. To apply this 
knowledge of LS to daily practice, we 
should keep in mind the following:

• UTUC is the third most common 
LS-associated cancer.

• Patients with known LS and 
MSH2 mutations should undergo 
yearly urinalysis and microhema-
turia work-up as indicated; they 
may also benefit from yearly re-
nal ultrasound or CT urogram.

• Patients with UTUC or prostate 
cancer meeting the Amsterdam 
II criteria or having abnormal 

immunohistochemical testing on 
pathology should undergo genet-
ic screening for LS.

• In patients with LS presenting 
with adrenal mass, ACC should 
be considered.

Beyond treating patients for uro-
logic cancers, it is our role as urolo-
gists to identify patients at risk for 
undiagnosed Lynch syndrome and 
provide appropriate screening in 
this population.
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TABLE. Risk Criteria for Lynch Syndrome

Amsterdam II criteria: identify those who may be MMR gene mutation 
carriers10

Patient with at least 3 relatives with Lynch-associated cancers (colorectal, endometrial, 
small bowel, or urothelial)

• At least 1 diagnosed prior to the age of 50
• At least 2 successive generations affected
• One relative must be first-degree relative of the other 2 affected
• Familial adenomatous polyposis must be excluded in colorectal cases
• Pathology verification of tumors

MMR, mismatch repair
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Four randomized trials have 
established that adjuvant ra-
diotherapy (ART) post radical 

prostatectomy (RP) for men with a 
positive margin and/or pathologic 
stage T3 (pT3) disease reduces bio-
chemical recurrence compared with 
men managed with observation post 
RP.1-4 One of these 4 trials demon-
strated improvements in metastasis 
rates and in overall survival (OS).2 
These results led to most guidelines 
recommending the use, or at least 
discussion of the benefits, of ART for 
men with adverse pathology post RP.

However, ART did result in a small 
increase in grade 3 toxicity by 1% 
to 3% in most trials, and more than 
30% of men in all trials never re-
curred post RP without ART. Thus, 
despite guideline recommendations, 
use of ART has decreased, with only 
5% to 10% of men with adverse pa-
thology receiving ART in the United 
States given the fear of overtreat-
ment and unnecessary toxicity. Al-
though this may seem troubling, it is 
not necessarily a problem given that 
salvage radiotherapy (SRT) can be 
used in the subset of patients who 
do develop a recurrence post RP. 
This will avoid unnecessary radio-
therapy in men who may be cured 
by RP alone, and potentially reduce 
toxicity by treating men months to 
years after RP when more complete 
functional recovery has occurred. 

Thus, the real question is, does ART 
improve outcomes over SRT?

The first 3 trials of ART versus ob-
servation used very low rates of SRT 
in the observation arm. Often only 
approximately 30% of men who re-
curred received SRT. Additionally, 
when SRT was used, it was near uni-
formly at prostate-specific antigen 
(PSA) levels higher than 1.0 ng/mL. 
It is now well established that late 
SRT at PSAs higher than 0.5 ng/mL 
has far lower rates of success com-
pared with early SRT when given 
at time of recurrence, closer to 0.2 
ng/mL. Thus, the overall survival 
benefit observed in the SWOG 8794 
randomized trial of adding ART 
may not be that hard to believe if 
only 30% of men received SRT, and 
when they did it was too late.

Three randomized trials reported 
early results in October 2020 that 
compared ART with early SRT: 
GETUG-AFU-17 (NCT00667069), 
RAVES (NCT00860652), and 

RADICALS (NCT00541047).5-7 
Overall, there was no improvement 
seen with use of ART compared 
with early SRT in biochemical- or 
progression-free survival. As expect-
ed, there were lower rates of toxic-
ity with SRT, and more than 40% of 
men in all trials randomized to early 
SRT have not required SRT because 
they have not recurred to date.

What this means is that for pa-
tients with favorable to moderately 
aggressive disease post RP, use of 
early SRT is preferred over ART 
and, I believe, is now the standard of 
care. However, there are 3 important 
take-home points and caveats that 
must be considered before applying 
this statement to all prostate cancer 
post RP.

1. ART = SRT only when early SRT is 
used. We know from the Finn-

ish randomized trial of RP with or 
without ART that approximately 
85% of men in the trial in the obser-
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If your practice does not closely monitor patients 
and send them for early salvage radiotherapy 
when their PSA is 0.1 or 0.2 ng/mL, it is likely that 
adjuvant radiotherapy is superior.

early salvage rT is now preferred over ArT in men with favorably 
to moderately aggressive disease post radical prostatectomy
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vation arm who recurred received 
SRT. However, it was late SRT at 
PSAs higher than 0.5 ng/mL. De-
spite this high rate of SRT in the 
observation arm, there was still a 
profound reduction in recurrence 
in the ART arm. Thus, if a practice 
does not closely monitor patients 
and send them for early SRT when 
their PSA is 0.1 or 0.2 ng/mL, it is 
likely that ART is superior. A study 
from MUSIC (Michigan Urological 
Surgery Improvement Collabora-
tive) showed that only 1 in 6 men 
who recurred post RP received early 
SRT. Thus, in the real world, it may 
be that ART is superior if early SRT 
is not rapidly adopted.

2. ART = SRT only when all patients who 
recur post RP receive SRT. As stat-

ed, in most of the ART randomized 
trials, the minority of men who re-
curred post RP ever received SRT. 
In SWOG 8794, the trial that dem-
onstrated an overall survival ben-
efit, only 30% of men received SRT 
who recurred post RP. However, in 
the Finnish trial, 85% of men who 
recurred post RP received SRT, and 
there was no metastasis or survival 
benefit noted. Despite SRT being the 
only potential curative treatment op-
tion for men who recur post RP, in 
that same analysis from MUSIC it 
was shown that only approximately 
30% of men who recur post RP in 
the real world ever receive any SRT 
(early or late). Thus, if in the real 
world, only 30% of men who recur 
post RP ever get SRT, and of those 
men approximately half are given 
late SRT, it is highly likely that ART 
is superior to current real-world use 
of SRT.

3. ART = SRT only when patients have 
favorable to moderately aggressive 

prostate cancer. Although it is possible 

that ART has similar outcomes to 
early SRT regardless of tumor ag-
gressiveness, this has not yet been 
shown. All 3 trials that compared 
ART with early SRT enrolled pre-
dominantly patients with Gleason 6 
or 7 with either a positive margin or 
pT3a disease. Only 5% of men on 
the RADICALS trial, for example, 
had high-grade disease with seminal 
vesicle invasion. Thus, there were 
almost none of these more aggres-
sive patients enrolled in the ART vs 
early SRT trials. Additionally, almost 
no men with lymph node–positive 
disease were enrolled in these tri-
als. Therefore, I would continue to 
recommend ADT plus delayed ART 
for men with multiple, very high-risk 
features or node-positive disease, 
given that more than 90% of these 
men are predicted to recur post RP 
with commonly used nomograms.

It cannot be emphasized enough 
that SRT is equivalent to ART, but 
only when SRT is used at time of 
biochemical recurrence at low PSAs 
(approximately 0.2 ng/mL), SRT 
is uniformly used for men who re-
cur post RP, and it is used for men 
with node-negative disease without 
multiple high-risk factors (eg, Glea-
son 8-10 and pT3b). Thus, urology 
practices must implement methods 
to closely monitor patients to ensure 
timely referral for early SRT if they 
are going to avoid the use of ART. 
If this is not done, ART should re-
main the standard of care, because 
low rates of SRT and late SRT at 
high PSAs will result in suboptimal 
outcomes for patients.
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Since it was first described in 
1910, transurethral resection 
of bladder tumor (TURBT) 

has evolved into the cornerstone 
of bladder cancer diagnosis and 
staging, and it is one of the most 
common surgeries urologists per-
form. Following the introduction of 
video endoscopy in the late 1970s, 
TURBT has been characterized as 
a relatively simple procedure, often 
performed by junior residents in the 
academic setting. More recent data 
emphasize the importance of high-
quality TURBT by experienced sur-
geons in order to improve patient 
outcomes.1 Significant variation in 
recurrence rates among urologists 
has been described, supporting the 
assumption that experienced techni-
cal skill matters. At our institution, 
junior residents slowly gain more re-
sponsibility as their technical skills 
develop under the close supervision 
of an experienced surgeon with a 
low threshold to take over the case 
when accurate staging may be dif-
ficult to obtain. Below, we discuss 
our standard technique for TURBT 
and describe new advancements that 
may help standardize outcomes in a 
procedure that has experienced little 
evolution during the past century.

TURBT technique
PREOPERATIVE CONSIDERATIONS. Before 
operative intervention, a thorough 
history and physical should be per-
formed. When possible, slides from 
prior resections are reviewed by our 
genitourinary specialized patholo-
gists to ensure accurate staging and 
identify any variant histology. Rou-
tine lab work to assess renal function 
and rule out infection is obtained at 
the initial consultation, and imaging 
studies evaluating the upper urinary 
tract are performed before or at the 
time of TURBT. For patients with 
a history of non–muscle-invasive 
bladder cancer (NMIBC), we will 
often utilize blue light cystoscopy 
given the observed increased cancer 
detection (especially for carcinoma 
in situ), decreased recurrence, and 
possibly decreased progression as-
sociated with its use. In addition, for 

those patients with discordant posi-
tive cytology and negative office cys-
toscopy, we will routinely use blue 
light technology in accordance with 
the American Urological Associa-
tion NMIBC guidelines. Although 
not yet incorporated into our prac-
tice, clinic blue light capabilities 
may further enhance patient care by 
increasing detection rates and avoid-
ing unnecessary use of operative 
resources in patients with negative 
surveillance cystoscopy.

PROCEDURE. Before and following 
resection, a bimanual exam is per-
formed under sedation to assess 
clinical staging (fixation of blad-
der or palpable masses). The larg-
est rigid resectoscope (ideally, a 
26 F with inflow and outflow ports 
to allow continuous irrigation) that 
the urethra will accommodate, with 
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Improvement in imaging modalities may help in performance 
of transurethral resection of the bladder tumor

Before and following resection, a bimanual exam 
is performed under sedation to assess clinical 
staging ( fixation of bladder or palpable masses).
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a 30° lens, is then introduced into 
the bladder. When indicated, a urine 
cytology is obtained. This can be 
performed by collecting the first 
emptied urine from the bladder (es-
sentially a voided urine cytology) or 
as a formal bladder washing using 
saline. A careful white light cysto-
urethroscopy is performed. In rare 
cases, a 70° lens may be needed to 
completely visualize the bladder. If 
enhanced cystoscopy techniques are 
planned, a repeat evaluation of the 
bladder is then performed using this 
technology. Obtaining photos of tu-
mors can be useful for patient coun-
seling and providing more detailed 
information for health care provid-
ers who are not present during the 
resection. Assessment of the size, lo-
cation, grade, and presumed depth 
of invasion will inform the operative 
plan. 

TUMOR SIZE. Smaller tumors in pa-
tients with thin bladder walls may 
be managed with cold cup biop-
sy, thereby mitigating the risk of 
bladder perforation. Alternatively, 
cautery loop resection can be per-
formed, often en bloc, with 1 swipe. 
Larger tumors require a fragmented 
approach with successive loop re-
section until the base is exposed.

TUMOR LOCATION. When resecting tu-
mors in difficult locations where 
bladder injury is more likely, we 
will often use a staccato energy ap-
proach, which provides greater con-
trol and helps limit thermal injury. 
Tumors at the bladder dome and 
anterior wall may require abdomi-
nal pressure with the nonresecting 
hand to bring the mass into view. 

Occasionally, a long resectoscope 
may be required to reach the area 
of interest. The obturator reflex may 
be invoked when resecting lateral 
wall tumors, resulting in adduction 
of the ipsilateral leg and possible 
bladder perforation. Avoiding over-

distention, use of bipolar energy 
source, resecting with decreased en-
ergy settings, and anesthetic paraly-
sis may help limit this occurrence. 
For posterior wall tumors, bending 
the resection loop out to assimilate 
the contour of the bladder wall can 
provide safer and cleaner resection. 
For tumors near or overlying the 
ureteral orifices, pure cutting current 
should be used to avoid obstruction. 
The decision to leave a ureteral stent 
in this setting is surgeon dependent; 
however, existing data suggest that 
postresection hydronephrosis is rare 
regardless of stent use.2 Diverticu-
lar tumor resection carries a greater 
risk of bladder perforation given the 
lack of underlying detrusor muscle. 
When invasion is suspected, blad-
der perforation may be required in 
order to obtain adequate staging. In 
such cases, postoperative indwelling 
catheter placement should be uti-
lized to allow adequate healing and 
avoid further complications.

GRADE AND DEPTH OF INVASION. Low-
grade tumors are associated with 
a low risk of progression and 
are increasingly being safely ob- 
served.3, 4 Smaller low-grade tu-
mors can often be managed with-
out anesthesia in an office setting 
using cautery or laser ablation fol-
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FIGURE. Prototype model of robotic endoscopic tools. Image courtesy of Virtuoso Surgical.

When resecting tumors 
in difficult locations 
where bladder injury is 
more likely, we will often 
use a staccato energy ap-
proach, which provides 
greater control and helps 
limit thermal injury.
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lowing intravesical instillation of 
a lidocaine/bicarbonate solution. 
For high-grade tumors, obtaining 
detrusor muscle in the specimen is 
critical for staging purposes. Loop 
resection is performed to expose the 
tumor base. Further loop resection 
is then performed to obtain muscle. 
Alternatively, cold cup biopsy of the 
resection base is used in instances 
where bladder perforation is a con-
cern.

BIPOLAR VS MONOPOLAR ENERGY SOURCE. 
Bipolar energy, originally devel-
oped for transurethral resection of 
the prostate, is commonly used in 
TURBT as well, because of several 
potential advantages. Saline irriga-
tion is used, diminishing the risk of 
TUR syndrome, which can occur 
after more extensive resections with 
water. Monopolar energy travels 
from the resection electrode through 
the body to the electrode attached to 
the patient’s skin, whereas bipolar 
energy travels between electrodes 
on the resection device. For lateral 
tumors where an obturator reflex 
is likely, bipolar may offer some 
advantage and limit bladder per-
foration. The difference in energy 
propagation may also limit cautery 
artifact in pathology samples. Fi-
nally, bipolar may offer more safety 
for patients with pacemakers and 
for pregnant women.5 Despite these 
theoretical advantages, compara-
tive data are conflicting. In a recent 
systematic review of 13 randomized 
control trials comparing monopo-
lar and bipolar TURBT, there was 
no observed difference in operative 
time, recurrence rate, bladder perfo-
ration, thermal damage, or overall 
complications.6 

POSTOPERATIVE CONSIDERATIONS. Peri-
operative intravesical chemother-

apy has been shown to reduce re-
currence, especially in low-grade 
solitary tumors. Although data are 
more robust for the use of mitomy-
cin C (MMC), we will often instill 
gemcitabine through an indwelling 
catheter in the operating room fol-
lowing resection of presumed low-
grade tumors given the favorable 
adverse effect profile and recent 
phase 3 randomized control trial 
showing a recurrence rate reduction 
similar to that of MMC.7 Intravesi-
cal chemotherapy should be avoided 
following extensive resections or if 
bladder perforation is suspected.

Although postoperative continu-
ous irrigation has been associated 
with lower recurrence rates, we 
typically avoid this in our patients 
because of concern for inducing or 
worsening bladder perforation.8

For high-grade T1 tumors, repeat 
resection is planned within 6 weeks 
to ensure proper staging and com-
plete resection. Repeat resection is 
also considered for high-grade Ta 
tumors without muscle in the speci-
men or if incomplete resection is 
suspected.

Advancements in TURBT
EN BLOC RESECTION. En bloc resection 
(EBR) of bladder tumors has gained 
interest to avoid theoretical cancer 
cell circulation and out-of-field re-
currences associated with tradition-
al TURBT. Additionally, pathologic 

evaluation may be more accurate if 
tumor samples are kept intact. Ad-
vantages of this technique include 
improving muscle sampling and 
providing better hemostasis. A sys-
tematic review of EBR found a 95% 
rate of detrusor muscle inclusion 
in the specimen. Interestingly, this 
higher-quality resection did not lead 
to decreased complication or recur-
rence rates.9 Use of electric energy, 
water dissection, holmium-:YAG 
laser, thulium laser, and green-light 
laser have all been described.10 New 
endoscopic robotic instruments, 
such as those being developed by 
Virtuoso Surgical (Figure), pro-
vide a more user-friendly interface 
for EBR, which may translate into 
greater consistency in TURBT qual-
ity, regardless of skill level. Still, en-
doscopic removal of intact tumors 
greater than 3 cm remains a chal-
lenge. Various methods have been 
proposed to address this, includ-
ing the use of laparoscopic forceps, 
nephroscopy sheaths, nylon mesh 
retrieval nets, and Endobags (such 
as those used in gastrointestinal en-
doscopy).11-13 More data are needed 
to justify EBR adoption into com-
mon practice.

BLADDER IMAGING. Improved imaging 
modalities may offer further consis-
tency and accuracy in clinical stag-
ing of bladder cancer. Knowing the 
depth of invasion before resection 
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En bloc resection of bladder tumors has gained 
interest to avoid theoretical cancer cell circula-
tion and out-of-field recurrences associated with 
traditional TURBT.
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may lead to reducing the observed 
50% residual tumor rate and 10% 
progression rate found at repeat 
resection through better operative 
planning and higher-precision resec-
tion. Intraoperative use of optical 
coherence tomography and confocal 
laser endomicroscopy are emerging 
technologies that may improve diag-
nostic accuracy; however, further in-
vestigation is required to clarify user 
variability and its impact on onco-
logic outcomes.14 Similarly, preop-
erative use of multiparametric mag-
netic resonance imaging (MRI) and 
development of the Vesical Imaging-
Reporting and Data System score 
appear to improve clinical staging of 
muscle-invasive disease.15 Similar to 
its increasing popularity in prostate 
cancer diagnosis, MRI may become 
more common for bladder cancer 
staging as radiology interpretation 
becomes more consistent and stan-
dardized.

FUTURE DIRECTIONS. Artificial intelli-
gence and machine learning offer the 
promise of standardized diagnostic 
accuracy and improved cancer de-
tection.16, 17 Digital bladder mapping 
software is being developed to re-
duce cystoscopy interobserver vari-
ability.18 Ultimately, technology that 
increases detection of bladder can-
cer and decreases TURBT quality 
variability may drastically change a 
procedure that has seen little evolu-
tion over the past 100 years.
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Cytoreductive nephrectomy 
(CN) is a debulking procedure 
intended to reduce the overall 

cancer burden in the setting of meta-
static disease by extirpating the renal 
unit containing the primary tumor. 
This is done without intending to 
eradicate the disease and is performed 
with the goal of improving survival 
outcomes. CN prior to or following 
up-front systemic therapy has long 
been considered an important treat-
ment paradigm for metastatic renal 
cell carcinoma (mRCC). The recent 
publication of 2 highly anticipated 
randomized controlled trials, howev-
er, has renewed controversy regarding 
the role of CN for mRCC.

The scientific rationale for perform-
ing CN has long been on the basis of 
level 1 evidence from 2 trials published 
in 2001. These demonstrated superior 
overall survival (OS) for mRCC pa-
tients undergoing CN plus interferon 
alfa compared with interferon alfa 
alone.1,2 However, since the introduc-
tion of targeted agents in 2005, the as-
sumption that CN portends a survival 
benefit has always been extrapolated 
from these data, which were formed 
on that basis of inferior and now ob-
solete systemic therapy. Prior to 2018, 
multiple retrospective series demon-

strated an OS benefit to CN, but no 
level 1 data existed to support it.3-5 All 
of this ignores the fact that we have 
again ushered in a revolution in sys-
temic therapeutics for mRCC with 
immuno-oncology therapy, further 
clouding the picture of who should or 
should not receive CN.

Interpreting the CARMENA 
and SURTIME trials
The CARMENA randomized tri-
al (NCT00930033), published by 
Méjean et al in 2018, compared OS 
in mRCC patients receiving the tyro-
sine kinase inhibitor sunitinib (Sutent) 
alone versus those receiving sunitinib 
and CN.6 They were able to demon-
strate that OS for the sunitinib-alone 
arm was noninferior to sunitinib plus 
CN (18.4 vs 13.9 months) in the in-
tention-to-treat (ITT) analysis. Natu-

rally, the publication of this trial raises 
important questions about the valid-
ity of CN as a therapeutic endeavor in 
the targeted therapy era.

However, this trial has significant 
limitations, and its findings must be 
interpreted with caution. Patient ac-
crual was slow and the accrual goal 
was not reached. More significantly, 
only 0.7 procedures per center were 
performed. The trial cohort also con-
tained a high proportion of high-risk 
patients (43%) by Memorial Sloan 
Kettering Cancer Center (MSK) cri-
teria,7 and the remainder (57%) were 
intermediate risk. Taken together, this 
suggests that some exclusion bias like-
ly exists, because more favorable pa-
tients were presumably being offered 
CN outside of the trial.

It is also probable that the inclusion 
of such a high proportion of MSK 
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recent research has revived the controversy regarding the role 
of cytoreductive nephrectomy in this setting

Appropriate patient selection using objective 
criteria has always been paramount in managing 
metastatic renal cell carcinoma with cytoreduc-
tive nephrectomy.
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high-risk patients limited the overall 
survival (OS) of the study cohort. This 
is reflected by the truncated median 
OS experienced by the CN arm. Me-
dian OS of 13.9 months is very short 
and does not reflect most contempo-
rary CN cohorts. Additionally, signifi-
cant contamination of the study arms 
occurred, with 7% of the CN arm not 
undergoing surgery and 17% of the 
sunitinib-only arm receiving CN.

The SURTIME trial (NCT01099423) 
was intended to evaluate survival 
outcomes for patients receiving up-
front CN followed by sunitinib versus 
those receiving sunitinib followed by 
deferred CN.8 Because of poor re-
cruitment (n = 99), the authors were 
forced to revise the primary end point 
from OS to a 28-week progression-
free survival (PFS) rate, which lim-
its the generalizability of the results. 
No difference in PFS rates was found 
between cohorts. Only in an explor-
atory OS analysis could an OS benefit 
for the deferred CN arm be identified 
(15 vs 32 months; HR, 0.57; 95% CI, 
0.34-0.95; P = .03) in the ITT popu-

lation. This difference was not main-
tained in the per-protocol analysis.

The SURTIME cohort was 88% 
MSK intermediate risk, which would 
seem to make it more generalizable to 
a typical candidate for CN, but very 
poor accrual limits the interpreta-
tion of the results. The study was not 
powered to detect an OS difference, 
so conclusions cannot be drawn from 
their exploratory analysis.

How should CARMENA and 
SURTIME alter my practice?
These important studies should be 
viewed as practice confirming rather 
than practice altering. Appropri-
ate patient selection using objective 
criteria has always been paramount 
in managing mRCC with CN. The 
European Association of Urology 
updated its guidelines9 for manag-
ing mRCC to reflect the findings of 
these randomized trials by stating 
that MSK poor-risk patients should 
not undergo CN. However, I venture 
that most urologic oncologists would 
not have offered an MSK poor-risk 

patient CN prior to the publication of 
CARMENA. Importantly, these 
guidelines also state that MSK inter-
mediate-risk patients should be con-
sidered for up-front systemic therapy. 
This key point highlights the need for 
objective scoring criteria to evaluate 
patients suitable for surgical cytore-
duction. Any patient suspected to be 
at high risk for disease progression 
or perioperative morbidity should 
be considered for up-front systemic 
therapy, and this likely includes many 
intermediate-risk patients. Initial sys-
temic therapy can serve as a litmus 
test for the clinician—a favorable re-
sponse may prompt a reevaluation for 
CN. The goal of CN should be to pro-
long survival, and therefore clinicians 
must endeavor to minimize time spent 
off of systemic therapy.

Risk stratification for CN
Multiple studies and guideline panels 
utilize the MSK criteria to risk-strat-
ify patients with mRCC. It should 
be noted that the MSK criteria were 
initially published to stratify pre-
dicted survival outcomes for mRCC 
patients receiving therapy with inter-
feron.7 They were never intended to 
incorporate surgical risk and periop-
erative morbidity and mortality into 
their model. The International mRCC 
Database Consortium has published 
a risk model,10 which has been vali-
dated in cytoreductive nephrectomy 
patient cohorts and includes 6 eas-
ily measured preoperative variables. 
These include Karnofsky perfor-
mance status less than 80%, hemo-
globin less than 12 g/dL, corrected 
serum calcium higher than 10.2 mg/
dL, neutrophils higher than 7 x 109/L, 
and platelets higher than 400k cells/
μL. This model was also published 
during the targeted therapy era, so 
it likely represents a more generaliz-
able application to modern mRCC 
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TABLE. The University of Texas MD Anderson Cancer Center 
Criteria for Patient Risk Stratification Prior to Considering CN12

Risk Factor Hazard ratio 
(95% CI) P value

Hemoglobin < 14 g/dL (< 16 g/dL if female) 1.33 (1.08-1.66) .009

Albumin < 3.5 g/dL 1.41 (1.07-1.85) .014

Lactate dehydrogenase > 618 1.55 (1.23-1.96) < .001

Neutrophil/lymphocyte ratio ≥ 4 1.46 (1.14-1.86) .002

Retroperitoneal adenopathy 1.39 (1.12-1.71) .002

Supradiaphragmatic adenopathy (does not 
include hilar adenopathy) 1.41 (1.07-1.86) .016

Bone metastasis 1.42 (1.14-1.77) .002

cT4 disease 1.87 (1.18-2.95) .007

Systemic symptoms at diagnosis (fever, weight 
loss, and/or night sweats) 1.24 (1.01-1.52) .042
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patients. However, because this model 
includes “less than 1 year from diag-
nosis to systemic therapy” as the sixth 
risk factor, it automatically excludes 
all patients presenting with de novo 
mRCC from the favorable risk cat-
egory. For this reason, these criteria 
may not be ideally suited for clinical 
application in surgical candidates.

The University of Texas MD An-
derson Cancer Center criteria (MD 
Anderson), recently published in 
Cancer (as an update from a prior 
study11), provides clinicians with 9 
objective preoperative clinical vari-
ables by which patients with mRCC 
can be stratified into 3 tiers of risk 
for increased likelihood of death fol-
lowing CN (Table).12 Patients are 
considered at low, intermediate, and 
high risk for poor survival outcomes 
following CN if they have 0 or 1, 2 or 
3, and 4 or more risk factors, respec-
tively. The risk groups not only direct-
ly correlated with survival outcomes 
but also with adverse features on 
pathology and adverse perioperative 
outcomes. These findings suggest that 
the model can predict those patients 
in whom increased surgical risk may 
exist outside of their tumor biology. 
The cohort was derived from consec-
utive patients undergoing CN in the 
targeted therapy era and are therefore 
generalizable to a typical patient with 
mRCC presenting to a urologist’s of-
fice. Notably, median survival in the 
poor risk group in the MD Anderson 
cohort was 19 months as compared 
with 13.9 months in the combined 
arm (sunitinib + CN) of CARMENA. 
It seems that when appropriately se-
lected, even poor risk patients receiv-
ing CN fare better than those enrolled 
in CARMENA.

On the basis of the MD Anderson 
study, patients who fall into a good 
risk category can be considered for 
CN and those who are at poor risk 

should not be offered up-front CN. 
For intermediate-risk patients, care-
ful patient selection based on these 
risk factors, individual performance 
status, and other patient comorbid 
conditions should be undertaken 
to individualize recommendations. 
Those patients who elect to receive 
up-front systemic therapy should be 
restaged and risk-stratified for CN 
once a favorable response is docu-
mented. Again, the goal should be 
to prolong survival and CN should 
only be undertaken when it can be 
reasonably expected that the patient 
can resume/begin systemic therapy 
in a timely fashion post operatively. 
As the therapeutic landscape contin-
ues to evolve and shift to rely more 
heavily on immuno-oncology therapy, 
we must be diligent in continuing to 
develop tools to appropriately risk-
stratify patients with mRCC for CN.
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Is there

to do more after BCG?

Visit TheBladderMatters.com  
to learn more

space

In non-muscle invasive  
bladder cancer (NMIBC)

When BCG fails, radical cystectomy is the only  
AUA-recommended treatment option for patients  
with high-risk NMIBC. Additional therapies after  
BCG failure could help patients, especially those who 
are ineligible or unwilling to undergo surgery.1
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