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BY MIKE HENNESSY, SR; Chairman and founder of Urologists in Cancer Care's parent company MJH Life Sciences

Infectious diseases are the second-
leading cause of death in patients with 
cancer, whose immune systems are of-
ten compromised.

By itself, that fact likely comes as no 
surprise to the readers of a publication 
for health professionals caring for pa-
tients with urologic malignancies. But the 
unprecedented pandemic of COVID-19 
has made it essential for cancer provid-
ers to keep abreast of the latest develop-
ments related to the deadly coronavirus, 
which causes COVID-19.

"We’ve been finding that individuals 
with underlying medical conditions such 
as cancer might be immunocompromised 
and at a higher risk for complications as-
sociated with the virus that causes CO-
VID-19,” Christina Tan, MD, MPH, as-
sistant commissioner of the New Jersey 
Department of Health, told  our sister 
publication, OncLive.

Of course, the pandemic continues to 
have far-reaching effects not only on the 
management of cancer, but all aspects of 
medicine, including patient and clinician 
safety, the use of telemedicine, elective 
surgery, and research, to name a few.

In the management of prostate can-
cer, urologist Neal Shore, MD, points 
out that the COVID-19 pandemic am-
plifies the potential value biomarker 
tests help in identifying which patients’ 
follow-up appointments might be post-
poned and which patients benefit from 
more immediate care. (For articles on 

these topics, see www.urologytimes.
com/coronavirus.) 

On a lighter note, this issue of Urolo-
gists in Cancer Care introduces a refresh 
of our content and redesign of our pages. 
Articles focus primarily on three common 
genitourinary malignancies: prostate, 
bladder, and kidney cancer. Each issue 
will bring you practical review articles by 
key opinion leaders, How I Do It features 
on how to operationalize aspects of can-
cer care, Technology Updates, a Case of 

the Month, and expert commentary by 
Editor-in-Chief Raoul Concepcion, MD.

The redesign by our graphic design 
team of Rachel Keatley and Kristen 
Morabito updates the overall look of 
Urologists in Cancer Care, makes graph-
ics more readable, and color codes arti-
cles by the aforementioned disease states. 
Together, we hope these changes enhance 
the reader experience and continue to 
make this publication your go-to source 
for practical and up-to-date information 
on the management of genitourinary 
cancer. 

COVID-19 raises special 
concerns for cancer providers

CHAIRMAN'S LETTER

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

The pandemic has had far-reaching 
effects not only on the management 
of cancer, but all aspects of medicine.
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FROM THE EDITOR

8 | UROLOGISTS IN CANCER CARE APRIL 2020

Over the past decade, a 
couple of themes have 
dominated much of the 
discussion about the 

management of our urologic cancer 
patients. Clinically, the first topic has 
been the concept of precision medi-
cine. Next-generation sequencing 
(NGS) and the endless work being 
conducted worldwide by so many re-
searchers have given us deeper insight 
into the genetic signatures associated 
with prostate cancer, whether it be in 
patients with localized disease or the 
unfortunate ones who are progress-
ing and will eventually succumb.

Testing for both germline/heredi-
tary and somatic mutations will allow 
more precise therapeutic recommen-
dations based on tumor expression 
for each patient. We will no longer as-
sume that all patients with a Gleason 
3+4 cancer will have the same tumor 
biology. The correct treatment will be 
chosen for the appropriate patient, 
whether it is surgery, active surveil-
lance, or the most suitable agent for 
the next line of therapy. Additionally, 
identification of these alterations may 

have consequences for the patient’s 
family to determine who may poten-
tially be at risk for future tumor de-
velopment.

Second, but equally important, is 
the transition of our delivery model 
away from fee-for-service to value-
based care. The working definition of 
value-based care is outcomes divided 
by costs; a must-read for all was pub-
lished in 2013 by the Harvard Busi-
ness Review, “The Strategy That Will 
Fix Health Care.”1 Costs are hard to 
control and even more difficult to un-
derstand.

Outcomes depend on whom you 
ask. For payers and insurance com-
panies, it is how much was spent on 
a particular patient or disease. As 
urologists, we will be more interested 
in clinical and pathologic metrics. 
What was our surgical margin, in-
continence, and sexual dysfunction 
incidence after prostatectomy? What 
is the time to biochemical or radio-
graphic progression?

For the patient, outcomes may be 
“how long will I be in the hospital 
and when can I return to work and be 

back to ‘normal’ ”? So, even defining 
value, which inherently depends on 
outcome, becomes elusive, depending 
on the respondent.

The continued development of tar-
geted agents and immunotherapies 
has resulted in our ability to practice 
and offer precision medical thera-
pies. But the associated ticket price 
has been astronomical. The National 
Cancer Institute has estimated that 
the cost of cancer care will increase 
27% from 2010 to 2020 and reach 
annual spending of $158 billion.2

Furthermore, from 2009 to 2014, 
the yearly costs for most oncolytic 
therapies was more than $100,000 
per year.3 Recently, some CAR T-
cell therapies will be well north of 
$400,000.4 This is an unsustainable 
financial model.

At the 2020 Genitourinary Can-
cers Symposium in San Francisco, 
there were no less than 25 posters 
and presentations specifically look-
ing at patient-reported outcomes 
and quality-of-life metrics in prostate 
cancer management. My friend, col-
league, and fellow Nashvillian, Dr. 
David F. Penson, of Vanderbilt Uni-
versity Medical Center, delivered the 
keynote address, “Financial Toxic-
ity and Quality of Life: Understand-
ing and Improving Patient-Centered 
Outcomes in Genitourinary Malig-
nancies.” As providers, we want our 
patients with cancer to live longer 
and enjoy a life that allows more time 
to spend with family and celebrate 
milestones. We have gravitated to 
more targeted and oral therapies that 

BY RAOUL S. CONCEPCION, MD, FACS

Back to patient-centered care

We need to remain focused on a more patient-
centered model where the goal is prolonging 
life, but not at the expense of quality of 
life where the therapies may result in 
performance, emotional, or fi nancial toxicity.

– RAOUL S. CONCEPCION, MD, FACS
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potentially facilitate ease of delivery 
and require less supportive agents to 
mitigate the side effect profile of our 
more traditional cytotoxic drugs. But 
the financial burden, toxicity, and 
costs of therapy can have a significant 
impact on patients’ quality of life and 
their ability to enjoy that life.

This topic has gone underappreci-
ated, and not discussed, as we con-
tinue to drive toward the cure for 
cancer. These concerns should be dis-
cussed as potential adverse events no 
different than asthenia, neutropenia, 
or cardiovascular risk.5

With more and more data at our 
disposal, we begin this new decade 
facing new clinical challenges, which 
will include interpretation of NGS, 
molecular imaging, and how this ul-
timately has an impact on the thera-
peutic plan for patient management. 
We need to remain focused on a more 
patient-centered model where the 
goal is prolonging life, but not at the 

expense of quality of life where the 
therapies may result in performance, 
emotional, or financial toxicity.

Before any of us became techni-
cal wizards in robotic surgery or re-
nowned researchers, we all stood as 
graduating medical students and re-
cited some form of the Hippocratic 
Oath, in which a revised, 1964 ver-
sion clearly states:

“I will remember that I do not treat 
a fever chart, a cancerous growth, 
but a sick human being, whose illness 
may affect the person's family and 
economic stability. My responsibility 
includes these related problems, if I 
am to care adequately for the sick.”
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NEWS BRIEFS UPDATES IN GU CANCER

Data show high unmet need 
for novel therapies in NMIBC
High-grade nonmuscle-invasive blad-
der cancer (NMIBC) is characterized 
by high rates of disease progression 
following introduction of bladder 
preservation therapy after treatment 
with Bacillus Calmette-Guérin.

Among patients with high-grade 
nonmuscle-invasive bladder cancer 
from the SEER-Medicare database, 
only 8.8% received bladder preserva-
tion therapy within 6 months of BCG 
induction. Among this subset, the 
rate of progression-free survival (PFS) 
was only 52.3% at year 5, Min Yang, 
MD, PhD, of Analysis Group, Inc., 
Boston reported at the 2020 Genito-
urinary Cancers Symposium.

“Available treatments are not doing 
a fair job in terms of slowing progres-
sion. What these data are calling for 
is better treatment," Dr. Yang said.

Combination therapy shows 
promise in advanced PCa
A phase 1b trial of cabozantinib (CA-
BOMETYX) in combination with at-
ezolizumab (TECENTRIQ) in patients 
with locally advanced or metastatic 
solid prostate tumors showed encour-
aging results, including a 32% objec-
tive response rate.

Patients in the study, known as COS-
MIC-021, had to have measurable dis-
ease per Response Evaluation Criteria 
in Solid Tumors (RECIST v. 1.1) and 
had progressed on prior novel hor-

mone therapy and could have received 
prior docetaxel for hormone-sensitive 
disease. Forty-four patients were in-
cluded in this interim analysis. The me-
dian follow-up was 12.6 months.

The objective response rate (ORR) 
per RECIST v. 1.1, the trial’s primary 
endpoint, was 32%, including two 
complete responses and 12 partial re-
sponses. Disease control rate was 80%. 
Among the 36 patients with high-risk 
clinical features including visceral me-
tastases and/or extra-pelvic lymph 
node metastases, the ORR was 33%. 
Median duration of response for all re-
sponding patients was 8.3 months.

Data were reported at the Genitouri-
nary Cancers Symposium in San Fran-
cisco.
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Bladder cancer is tradi-
tionally thought of as al-
most two distinct cancers, 
with nearly 80% of newly 
diagnosed cases being 
nonmuscle-invasive dis-
ease (NMIBC). The chal-
lenge of managing patients 
with NMIBC is predicting 
which patients are at risk 
for progression to muscle-
invasive bladder cancer 
(MIBC), where treatment 
is much more aggressive 
and life altering, versus 
those that are at a much 
lower risk and potentially 
the surveillance can be al-
tered with a concomitant 
reduction in costs.

For patients with higher 
risk NMIBC, the mainstay of 
therapy has historically been 
bacillus Calmette–Guérin 
(BCG). However, because 
of the ongoing BCG short-
age in addition to the lack 
of effective alternative drug 
therapies for patients with 
BCG-unresponsive disease, 
a large unmet need exists for 
these patients and providers. 
Newer agents are addressing 

these challenges. Matthew 
Galsky, MD, discusses these 
therapies, their speci� c in-
dications, how they are ad-
ministered, dosing, and side 
effects.

Dr. Galsky was in-
terviewed by Raoul S. 
Concepcion, MD, chief 
clinical urologic of� cer, In-
tegra Connect, West Palm 
Beach, FL, and clinical as-
sociate professor of urol-
ogy, Vanderbilt University 
School of Medicine, Nash-
ville, TN.

Q: What are the current 
challenges associated 
with the treatment of 
NMIBC?
A: There are two major 
challenges. One is in pa-
tients who are treatment 
naive, and that challenge 
is that there's a shortage 
of the standard-of-care 
treatment for patients 
with high-risk nonmuscle-
invasive disease, which is 
BCG. That creates some 
challenges in terms of 
clinical management, but 

it also creates challenges 
in terms of clinical trials 
in that if you don't have 
the standard of care as a 
control treatment, then it's 
dif� cult to run clinical tri-
als that are randomized or 
with combination thera-
pies, etc.

The second major chal-
lenge has existed for a bit 
longer, and that's how we 
optimally manage patients 
who have BCG-unrespon-
sive carcinoma in situ, ie, 
patients who have not 
adequately responded to 
treatment with BCG. We 
know that the standard of 
care in that context is radi-
cal cystectomy, but that's 
a treatment many patients 
would like to avoid if pos-
sible. That's led to a long 
history of studies seek-
ing to determine whether 
or not there are medical 
treatments that can be 
used to avoid cystectomy, 
ideally, or at the very least, 
delay it.

Q: Please discuss devel-

MATTHEW 
GALSKY, MD

Dr. Galsky is professor 
of medicine, director of 
genitourinary medical 

oncology, director of the 
Novel Therapeutics Unit, 

and co-director of the 
Center of Excellence for 
Bladder Cancer at The 
Tisch Cancer Institute 

and the Icahn School of 
Medicine at Mount Sinai, 

New York.

How new agents may address 
NMIBC treatment challenges
Systemic, intravesical therapies are changing the landscape
of BCG-unresponsive disease
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opments that will address one or 
both of those challenges. What 
do you anticipate will be ap-
proved for the management of 
NMIBC over the next 12 months, 
especially in the BCG non-re-
sponsive patient?
A: Pembrolizumab (KEYTRUDA), 
the PD-1 inhibitor, has already 
been approved for the treatment 
of BCG-unresponsive disease. That 
approval was based on a single-arm 
study that involved two cohorts. We 
only have the results of one of those 
cohorts—patients with BCG-unre-
sponsive disease who had carcino-
ma in situ with or without papillary 
disease—so that was the basis for 
the approval. Pembrolizumab is the 
first systemic treatment approved in 
this context.

The second cohort included pa-
tients with only papillary disease, ei-
ther high-grade Ta disease or T1 dis-
ease, and we don't have the results 
from that cohort yet. That's poten-
tially an important point that's often 
missed in clinical situations as medi-
cal oncologists like myself get some 

referrals for patients with nonmus-
cle-invasive disease who don't spe-
cifically meet the eligibility criteria 
that were the basis for the approval 
of pembrolizumab. 

Incidentally, another systemic 
therapy, atezolizumab, which is a 
PD-L1 inhibitor, was being studied 
in a similar context in SWOG-1605, 
and that trial closed prematurely. 
It failed to meet the threshold for 
which it was likely to be a success-
ful trial. We don't fully understand 
the results of that study yet and the 
nuances of pembrolizumab versus 
atezolizumab in this setting.

There are also two intravesical 
treatments that are being reviewed 
by the FDA, and the expectation 
is that one or both of these drugs 
will likely become available as well. 
These agents include nadofaragene 
firadenovec (Instiladrin), which is an 
interferon-alpha expressing-adeno-
virus, and that has been studied in 
nonmuscle-invasive BCG-unrespon-
sive disease and led to a 12-month 
complete response rate of 24%, 
which is encouraging in this context, 

particularly based on the route and 
frequency of administration.

A second intravesically adminis-
tered drug is called Vicinium, which 
is a fusion protein consisting of an 
epithelial cell adhesion molecule (Ep-
CAM) that is fused to a Pseudomo-
nas exotoxin, essentially delivering 
this exotoxin to EpCAM-expressing 
cells. Vicinium has been studied in a 
single-arm study with a 12-month 
complete response rate of 17%.

The 12 month-complete response 
rates with pembrolizumab, nadofar-
agene, and Vicinium—even though 
these cohorts are not exactly the 
same and there are some nuances 
in terms of study eligibility—line 
up fairly well at between 17% and 
24%.

Q: How are these three therapies 
administered?
A: Pembrolizumab is administered 
intravenously every 3 weeks. In the 
clinical trial that led to its approval, 
it was administered for up to 2 years 
as long as there wasn't evidence of 
recurrence or progression. Nadofar-
agene is administered intravesically 
every 3 months for up to 4 years. 
Vicinium is administered intravesi-
cally one to two times a week for 12 
weeks, and then every 2 weeks for 
2 years.

Q: Will the approvals be for high-
grade TA, T1 disease, and carci-
noma in situ?
A: As I mentioned, the approval for 
pembrolizumab was based on one of 
the two cohorts that were explored 
in that study, and that was a cohort 
of patients with carcinoma in situ 
with or without papillary disease (Ta 
or T1 disease). Results for Cohort B, 
which was in patients with papillary 
disease, are not available yet. So far, 
the approval of pembrolizumab is in 
patients with carcinoma in situ, and 

12 | UROLOGISTS IN CANCER CARE April 2020

BLADDER CANCER Q&A   

“What do you anticipate will be approved for the man-
agement of NMIBC over the next 12 months, especially 
in the BCG non-responsive patient?”

“The 12 month-complete response rates with pembro-
lizumab, nadofaragene, and Vicinium—even though 

these cohorts are not exactly the same and there are 
some nuances in terms of study eligibility—line up 

fairly well at between 17% and 24%”
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we'll have to see if that's extended 
based on the initial results.

In the nadofaragene and the Vicin-
ium trials, if these therapies are in-
deed approved, it will be interesting 
to how restricted the label might be 
with regard to the type of NMIBC.

Q: Will these agents be ap-
proved for primary therapy, giv-
en the current BCG shortage?
A: I don't suspect they'll be ap-
proved as primary therapy in the 
near term, even with the BCG short-
age. I think the question, though, is 
will they be used in the absence of 
BCG? When there are drug short-
ages in other disease states, we see 
some extrapolations of data, so it 
wouldn't be a surprise to me if we 
start to see some of these drugs being 
used in that context if BCG can't be 
obtained.

In the longer term, whether or not 
these therapies have the potential to 
be compared to BCG in randomized 
studies and ultimately replace BCG 
remains to be seen. We know there 
are studies with immune checkpoint 
blockade in combination with BCG 
aimed at potentially finding a drug 
to replace maintenance BCG, which 
could certainly lighten the load in 
terms of the need to source BCG. 
Those studies are probably coming 
in the future, but I don't suspect the 
approvals will be for that use in the 
short term.

Q: For the immunologic agents, 
will there be both induction and 
maintenance dosing?
A: There isn't induction and main-
tenance dosing per se, but there is 
long-term treatment, at least based 
on the initial study. With pembroli-
zumab, the treatment is administered 
for up to 2 years in the absence of re-
currence or progression. The dosing, 

though, is the same, and the schedule 
is the same. Unlike with BCG, where 
the schedule changes with mainte-
nance, pembrolizumab is adminis-
tered potentially for a long term, but 
with the same dosing schedule. The 
optimal duration of immune check-
point inhibitors, even in the meta-
static setting, remains unclear.

Q: How do you anticipate that 
medical oncologists, who have 
historically not managed non-
muscle-invasive bladder cancer 
patients, and urologists will use 
these newer agents?
A: That's going to be an evolving 
question, at least in part based on 
longer term follow-up data from 
these studies and, of course, the 
pending approvals of Vicinium and 
nadofaragene. The reason I say that 
is, if you look across the studies 
with those three agents—and again, 
it's somewhat dangerous to do that 
because they're not randomized 
and the eligibility doesn't exactly 
line up—the proportion of patients 
who have a complete response at 12 
months is pretty similar.

Then you need to think about oth-
er factors to help make the decision 
about choice of treatment, which 
include the potential side effects of 
treatment, the mode of administra-
tion, the frequency of administra-
tion, and potentially the cost. One 
can develop a scorecard of those 
items for each of these individual 
therapies. If there's an intravesical 
treatment that works potentially just 
as well, spares systemic side effects, 
and is administered less frequently, 
then that may be a preferable treat-
ment from the standpoint of patient 
and physician.

However, one also need to con-
sider the long-term follow-up data 
from these trials. The goal of giving 

these treatments is really to avoid 
cystectomy ideally more so than de-
lay cystectomy. If our goal is to avoid 
cystectomy, then we are looking for 
treatments that are potentially cura-
tive in at least a subset of patients. If 
there is a subset of patients who are 
cured with these treatments, rather 
than just experiencing a delay in 
recurrence or progression, then the 
value proposition of that treatment 
changes a bit. So if immune check-
point blockade given for a fixed 
period of time, say 2 years, leads to 
eradication of cancer and durable re-
mission in a subset of patients, that 
might balance against the inconve-
nience of intravenous administration 
and the risk for systemic side effects. 
So, treatment paradigms are in evo-
lution based on all of these consid-
erations.

Q: What are the side effects of 
the three agents you discussed?
A: The side effect profile of pem-
brolizumab is pretty well defined 
based on its approval in metastatic 
cancers. Pembrolizumab and other 
immune checkpoint inhibitors are 
widely approved in various solid tu-
mors and hematologic malignancies 
as well, so we have a pretty good 
understanding of the potential side 
effects, which don't seem to differ 
in the NMIBC patient population. 
Based on the KEYNOTE study that 
led to the approval of pembrolizum-
ab, there was a 13% likelihood of 
having treatment-related moderate 
to severe (grade 3 to 5) side effects. 
Those side effects include the po-
tential for inflammation of various 
parts of the body: colitis, pneumoni-
tis, dermatitis, hepatitis, etc.

When those side effects occur, they 
often resolve with simply stopping 
the medication. Sometimes steroid 

CONTINUED ON PAGE 27
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Role and rationale for molecular 
testing in advanced prostate cancer

BY RAOUL S. CONCEPCION, MD

Advances in genomic testing will help determine lines of therapy in 
men with mCSPC, mCRPC
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P 
rostate cancer is a clinically 
heterogenous disease with 
variability in progression 
once diagnosed, ranging 

from the very indolent cases that 
may require no therapy to patients 
who present with de novo metastasis. 
In 2019, there were approximately 
174,650 newly diagnosed prostate 
cancer cases in the United States and 
a cancer-specific mortality of 31,620 
directly attributable to the disease or 
5.2% of all cancer deaths.1

A number of newer therapies (all 
mechanistically different) and treat-
ment regimens have been approved 
for the management of both patients 
with metastatic castration-sensitive 
prostate cancer (mCSPC) and meta-
static castration-resistant prostate 
cancer (mCRPC). A unique dynamic 
progressive model estimates the inci-
dence of these two subsets may ap-
proach 42,970 patients in 2020.2

Unfortunately, despite the avail-
ability of superior agents, optimal 
sequences or a combination of these 
oncolytics have yet to determined, as 
there are no predictive biomarkers to 
inform the provider what is the most 
ideal initial line of therapy (LOT) and 

as patients progress, what will be the 
most appropriate next LOT. What 
makes this situation even more chal-
lenging is that these newer therapies, 
as well as those that we anticipate 
will be approved in 2020 and be-
yond, are targeted for molecular driv-
ers of prostate cancer. For the patient 
with mCSPC or mCRPC, how can we 
best determine the initial and subse-
quent LOTs, given the limitations of 
the monotherapy registration trials?

A number of key genomic muta-
tions have been consistently identi-
fied in patients with prostate can-
cer (hormone naive and mCRPC). 
These mutations include gene fu-
sion/chromosomal rearrangements 
(TMPRSS2-ERG), androgen recep-
tor (AR) amplification, inactivation 
of tumor suppressor genes (PTEN/
PI3-K/AKT/mTOR, TP53, Rb1), and 
oncogene activation (c-myc, RAS-
RAF).3 More significantly, defects in 
DNA repair appear to be central in 
increasing one’s susceptibility to ma-
lignant transformation.

Germline vs. somatic mutations
It is critical to patient management 
that we determine whether these mu-

tations are inherited (germline) or 
acquired (somatic). Germline muta-
tions are changes in DNA that are 
present in the patient’s reproductive 
cells (sperm or ovum) and are thus 
passed from generation to generation 
and will be identified in every cell of 
the body. Therefore, germline testing 
can be conducted with just a swab 
from the mouth, saliva, or blood 
from the patient. There are many 
companies in the United States that 
currently offer germline testing.

It is paramount that in order to 
obtain the most comprehensive 
analysis and report, genetic testing 
through next-generation sequencing 
in a diagnostic laboratory is manda-
tory. This type of testing should be 
compared with many of the direct-
to-consumer tests that are currently 
marketed to patients. The testing 
platforms deployed by many of these 
companies are much less robust and 
often include a very limited number 
of known genetic mutations in their 
panels.

For example, thousands of iden-
tified BRCA mutations have been 
identified, but only a handful may 
be tested in some of these direct-to-
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consumer testing kits. This situation 
can lead to an unacceptable number 
of studies with false-negative results 
and should not be used for clinical 
decision-making.

Acquired or somatic mutations 
can be defined as any alteration in 
DNA that occurs after conception. 
These can occur in any cell of the 
body (except the reproductive cells) 
and usually arise as a result of exog-
enous or environmental exposures, 
such as tobacco smoking or UV radi-
ation. Therefore, somatic testing re-
quires next-generation sequencing of 
cells extracted from the tumor itself 
and cannot be performed by using a 
sample of saliva or blood.

Pritchard and colleagues were 
among the first to demonstrate the 
value of assessing inherited genetic 
changes in prostate cancer. Among 
692 patients with metastatic pros-
tate cancer, they examined the preva-
lence of mutations in 20 DNA repair 
genes.4 Mutations were identified in 
82 men (11.8%) with significant geo-
graphic heterogeneity, even among 
these recognized cancer centers 
(prevalence of 8.8% in patients treat-
ed at the University of Washington 
and 18.5% in those treated at Me-
morial Sloan Kettering), potentially 
reflecting referral biases. Subsequent-
ly, Castro et al found a prevalence of 
germline DNA damage repair gene 
mutations of 16.2% in patients with 
mCRPC.5

Unlike other disease states in which 
commonly identified germline muta-
tions may be actionable, actionable 
germline mutations are relatively 
uncommon in patients with prostate 
cancer. Nicolosi and colleagues found 
that actionable mutations were iden-
tified in 1.74% of their study cohort 
with a diverse patient population.6 
In previous analyses, Robinson et al 
reported clinically actionable patho-
genic germline mutations in 8% of 

150 patients with mCRPC, in con-
trast to clinically actionable aberra-
tions in the AR in 63% and aberra-
tions in other cancer-related genes 
in 65% of patients.7 It is likely not 
surprising that actionable underlying 
germline mutations would be more 
common in a cohort with more ad-
vanced prostate cancer.

In patients with regional or meta-
static prostate cancer, somatic tumor 
testing may also be considered on the 
basis of the observation that nearly 
90% of men have potentially action-
able mutations at the tumor level, 
whereas only a relatively small pro-
portion of men would have action-
able germline mutations (approxi-
mately 9% of patients with mCRPC, 
according to the National Compre-
hensive Cancer Network). In these 
patients, testing may be undertaken 
for somatic homologous recombina-
tion repair (HRR) gene mutations 
(eg, BRCA1, BRCA2, ATM, PALB2, 
FANCA, RAD51D, and CHEK2) 
and for microsatellite instability 
(MSI) or mismatch repair (MMR).7

In patients with advanced prostate 
cancer, identification of underlying 
germline mutations may guide treat-
ment selection to determine the most 
appropriate next LOT, especially in 
those who have progressed through 
multiple lines of prior therapy, in-
cluding AR signaling agents. Pa-
tients with identified MSI-high sta-
tus, defects in DNA MMR genes, or 
CDK12 biallelic loss may respond to 
checkpoint inhibition therapy.8

Pembrolizumab (KEYTRUDA), an 
FDA-approved PD-1 inhibitor, is the 
first immunotherapy to win approval 
in a tumor-agnostic manner and not 
based on organ type. Further, pa-
tients with mutations in HRR genes 
(including BRCA1/2, CHEK2, and 
genes that cause Fanconi anemia) 
may be better suited for treatment 
with PARP inhibitors, many of which 
are in ongoing phase III trials with 
expected approval in 2020.

Finally, patients with DNA repair 
defects may have increased sensitiv-
ity to platinum-based chemothera-
peutics.9 Given the uncertainty re-
garding optimal treatment selection 
and pending approval of current 
agents in trial, the National Com-
prehensive Cancer Network prostate 
cancer guideline panel recommends 
clinical trial enrollment for all men 
with prostate cancer and identified 
DNA repair gene mutations. In addi-
tion, somatic testing for specific gene 
variants may be undertaken.

For the most part, this approach is 
used in patients with advanced dis-
ease with the goal of identifying spe-
cific actionable targets. For example, 
mutations in HRR or MMR genes 
and identification of MSI-high versus 
MSI-low status may suggest certain 
treatments are more likely to be ben-
eficial.

In addition to genetic testing of 
tumor tissue, assessing circulating tu-
mor cells may offer important infor-
mation. For example, testing of AR 
variant status can be performed us-
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Somatic testing requires next-generation sequencing 
of cells extracted from the tumor itself and cannot be 
performed by using a sample of saliva or blood.
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ing circulating tumor cells and may 
be predictive of disease.

Generally, genetic testing yields re-
sults that are unambiguous and will 
show that a gene mutation is present 
or absent. However, the reporting of 
the significance and association of 
that mutation relative to a disease 
state can be quite variable. Given 
that the coding sequence for a par-
ticular gene has been defined and the 
sequencing machines are fairly simi-
lar, what is considered “positive” or 
deleterious versus “negative” or fa-
vorable/no mutation relative to risk 
of disease is predicated on the num-
ber of patients tested.

As noted, a number of genes have 
been identified as associated with 
an increased susceptibility risk for 
prostate cancer. Multigene panels 
are becoming used more often, but 
the makeup of these panels is not 
uniform. A recent analysis looking at 
various commercially available mul-
tigene panels shows that the average 
number of genes tested is 12 (range, 
4-16). BRCA1/BRCA2 are included 
in all the panels, but 20% did not 
include HOXB13 or MMR genes.10

The clinical experience and num-
ber of patients tested with BRCA1/2 
is more extensive compared with 
other genes. More and more muta-
tions continue to be discovered, but 
the significance to the patient has 
yet to be determined until even fur-
ther samples are processed. These 
discoveries, classified as variants of 
unknown significance (VUS), repre-

sent a gray area in which there is a 
change in the genetic sequence; how-
ever, it is still unknown whether this 
change is associated with a deleteri-
ous or favorable prognosis. Among 
women with breast cancer, detection 
of a VUS is more common than iden-
tification of known pathogenic vari-
ants.11 Although ongoing work seeks 
to better delineate the importance 
of these VUS, the involvement of a 
genetic counselor is key to helping 
patients navigate this uncertain situ-
ation.

Conclusion
Urologists will need to incorporate 
comprehensive genomic testing, just 
as we embraced PSA testing back in 
the 1990s. A recent survey conducted 
among 52 single-specialty indepen-
dent urology community practices 
identified the following three issues 
related to incorporation and devel-
opment of a comprehensive testing 
program12:

 f medical/legal liability for unad-
dressed identified mutations

 f reimbursement concerns and 
cost of testing

 f complexity and time involved 
to enter a complete family his-
tory and pedigree into the elec-
tronic health record.

None of these considerations, 
however, is insurmountable if the 
practice has a commitment to en-
hance and deliver precision medi-
cine for our patients with prostate 
cancer.
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Management of UTUC using a 
kidney-sparing approach

An 84-year-old man 
presented to the urol-

ogy department following an episode 
of painless gross hematuria. His medical 
history was signifi cant for atrial fi brillation 
(for which he takes warfarin), coronary 
artery disease, and BPH. He had a sig-
nifi cant smoking history with one to two 
packs of cigarettes per day for 75 years. 
His glomerular fi ltration rate was estimat-
ed at 60 mL/min/m2.

CT urogram revealed a 1.2-cm en-
hancing lesion within the le�  lower pole 
infundibulum (fi gure). Urine cytology 
was suspicious for a low-grade lesion.

The patient was taken to the operat-
ing room to undergo cystoscopy and 
fl exible ureteroscopy. No lesions were 
seen in the urethra or bladder. On py-
eloscopy, a large pedunculated so�  tis-
sue mass was seen fi lling the lower pole 
of the kidney.

The surgeon biopsied the mass with 
a 3F Piranha Ureteroscopic Forceps and 
placed a ureteral stent. Pathologic analy-
sis revealed low-grade papillary transi-
tional cell carcinoma without muscular 
invasion (pT1, stage 1).

A� er a discussion of the various treat-
ment options, the patient elected to 
undergo endoscopic management. He 
was taken back to the operating room 
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FIGURE Excretory phase of CT urogram in the coronal and axial planes shows a 1.2-cm 
fi lling defect (arrow) within the lower pole calyx and infundibulum of the right kidney. 
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Advances in endourology have made kidney-sparing treatments a 
viable treatment option

KIDNEY CANCER
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for ureteroscopy fulguration using a 3F 
monopolar Bugbee electrode. Fulgura-
tion was continued until no visible tumor 
was seen and margins appeared clear. 
The patient was then started on a sur-
veillance protocol with urine cytology, 
CT urography, and cystoscopy with ure-
teroscopy.

During the fi rst surveillance ureteros-

copy at 3 months, a small recurrence 
of low-grade UTUC was seen in the 
kidney and was treated endoscopically. 
The ureteroscopy interval was then in-
creased to every 6 months for 1 year and 
then to every 12 months. CT urography 
(CTU) is performed annually, and there 
have been no further recurrences 39 
months a� er the initial treatment.
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Presentation and diagnosis
UTUC is an uncommon malignancy, 
accounting for just 5% to 10% of 
all urothelial carcinomas (UCs). UC 
tends to be a multifocal disease, and 
approximately 17% of those with 
UTUC will have concurrent UC of 
the bladder.1 The majority of patients 
with UTUC present with hematuria. 
Ureteral obstruction with flank pain 
occurs in 20% to 40% of patients.2 

The European Association of Urol-
ogy (EAU) and National Comprehen-
sive Cancer Network (NCCN) have 
similar guidelines for the diagnostic 
workup of suspected UTUC.3,4 In 
addition to the testing noted in the 
information to follow, the NCCN 
guidelines recommend renal function 
testing and chest x-ray for all patients. 
The AUA does not currently have 
guidelines specific to UTUC.

CTU is the preferred imaging mo-
dality for diagnosis of UTUC. An 
enhancing mass or thickening of the 
urothelium should prompt further 
evaluation. Hydronephrosis may be 
seen and is an independent predictor 
of muscle invasion and high-grade 
disease.5 For patients who cannot un-
dergo CTU due to iodinated contrast 
allergy or impaired renal function, 
magnetic resonance urography with 
gadolinium-based contrast is an alter-
native.

Cystoscopy should be performed 
to rule out UC of the bladder. Retro-
grade pyelography may be performed 
at the time of cystoscopy, and solitary 
filling defects and hydronephrosis are 
the most common abnormal findings. 
Urine cytology should be obtained as 
well. Cytology has a lower sensitivity 
for UTUC than for UC of the bladder 
and should be obtained in situ from 
the renal pelvis.6 Diagnostic flexible 
ureteroscopy is mandatory and allows 
for direct visualization of the entire 
upper urinary tract. Biopsy samples 
should be taken to confirm the diag-

nosis and stage the tumor.
Ureteroscopic biopsy specimens 

can make accurate staging difficult. 
In our case, we used ureteroscopic bi-
opsy forceps, but many have reported 
improved yield with an endoscopic 
stone basket.  Several novel imaging 
techniques to be used in conjunction 
with ureteroscopy such as narrow 
band imaging (NBI), photodynamic 
imaging (PDI), and optical coherence 
tomography (OCT) are under inves-
tigation.  NBI for the upper tract is 
commercially available as an exten-
sion of the currently available systems 
used for NBI cystoscopy, PDI systems 
are commercially available and cur-
rently used primarily for bladder le-
sions, and OCT is investigational for 
urologic purposes (current systems are 
for ophthalmologic diagnostics).8

Risk stratification
Proper risk stratification is critical 
when considering patients for a kid-
ney-sparing approach. UTUC that 
invades the muscular wall (≥pT2) car-
ries a poor prognosis with a 5-year 
survival rate <50%.9 Given the avail-
able diagnostic tools and challenges 
with obtaining an adequate biopsy, 
accurate assessment of tumor stage re-
mains a challenge. Therefore, the EAU 

proposes a classification in which tu-
mors are stratified as low or high risk 
based on a number of tumor-related 
factors (table).10

Management
Radical nephroureterectomy (RNU) 
with bladder cuff excision is the gold-
standard treatment for UTUC. More 
recently, advances in endourologic 
equipment and techniques have al-
lowed kidney-sparing treatments to 
become a viable management option. 
These kidney-sparing surgeries should 
be reserved for patients with low-
risk UTUC or those with imperative 
indications such as solitary kidney, 
impaired renal function, or severe co-
morbidities.11

ENDOSCOPIC ABLATION. Endoscopic ab-
lation is most commonly performed 
in a retrograde fashion. A percutane-
ous approach can also be employed 
for difficult-to-reach calyceal tumors, 
although advances in ureteroscope 
maneuverability make this technique 
rarely necessary. Once the tumor is 
visualized, an energy source is used 
to ablate the tumor and its base. This 
step can be achieved with electrocau-
tery (typically a 3F monopolar Bugbee 
electrode) or laser energy. There is a 
high rate of recurrence ranging from 
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TABLE Risk stratification of upper tract urothelial carcinoma

Low-risk characteristics High-risk characteristics

Unifocal disease Hydronephrosis

Tumor size < 2 cm Tumor size > 2cm

low-grade cytology High-grade cytology

low-grade biopsy High-grade biopsy

No invasion seen on imaging Multifocal disease

previous radical cystectomy for bladder 
cancer

Variant histology

Source: Adapted from EAU guidelines on upper tract urothelial carcinoma, 2017 (Eur Urol 2018; 73:111-22)
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30% to 70%.12  Most recurrences are 
low grade and patients must be willing 
to undergo strict surveillance.

NCCN and EAU guidelines advise 
urine cytology and CTU at 3 months, 
6 months, and then annually. Cystos-
copy with ureteroscopy with selective 
cytology should be performed at 3 
months, 6 months, every 6 months for 
2 years, then annually. For low-grade, 
low-stage tumors, oncologic outcomes 
are similar between those treated with 
endoscopic ablation and those under-
going RNU.13

INTRACAVITARY TOPICAL THERAPIES. Ba-
cillus Calmette-Guerin (BCG) and 
mitomycin C are commonly instilled 
within the bladder for the treatment of 
CIS and to reduce recurrence of non-
muscle-invasive UC. There is interest 
in applying these topical therapies to 
the upper tract to reduce recurrence 
after endoscopic ablation. Instillation 
of several agents, including BCG and 
mitomycin C has been described, but 
the optimal dosing and instillation 
strategy are unclear.

Antegrade infusion via nephros-
tomy, retrograde infusion via ureteral 
catheter, and reflux via a double-J stent 
have all been described, but achiev-
ing an adequate dwell time remains a 
challenge. To address this issue, a nov-
el formulation of mitomycin C com-
bined with a reverse-thermal gelation 
hydrogel (UGN-101) has been devel-
oped and is currently under investiga-
tion. This compound is liquid when 
cool and solidifies to a gel at body 
temperature, providing a sustained 
release of mitomycin C. Early results 
of 68 patients with unresectable low-
grade UTUC in the OLYMPUS trial 
show a 60% complete response to in-
duction therapy.14 

SEGMENTAL RESECTION. For patients 
with UTUC of the distal ureter, dis-
tal ureterectomy with neocystostomy 
may be offered. This is the preferred 
treatment option for low-grade tu-

mors but can be offered for high-grade 
tumors if preservation of renal func-
tion is required. Segmental resection 
of the mid and proximal ureter is also 
an option for low-grade tumors.

RADICAL NEPHROURETERECTOMY. RNU 
with bladder cuff resection is the 
only curative option for patients with 
UTUC. Patients with high-risk UTUC 
should be offered RNU if they have 
adequate renal function and are ac-
ceptable candidates for major surgery. 
Open, laparoscopic, and robotic ap-
proaches have been described, with 
no difference in oncologic outcomes 
among these techniques.15 The role 
of regional lymph node dissection 
remains controversial. Current guide-
lines recommend node dissection 
for patients with high-risk tumors.16  
No standardized template exists for 
lymphadenectomy. Recurrence of UC 
in the bladder following RNU for 
UTUC is 22% to 47%, and a single 
postoperative dose of intravesical 
chemotherapy immediately following 
surgery reduces this risk.17 

There are several ongoing clinical 
trials evaluating the role of neoadju-
vant chemotherapy for UTUC. Al-
though no level 1 evidence currently 
exists, retrospective analyses have 
shown improved disease-specific and 
overall survival with platinum-based 
regimens.18

Conclusion
Kidney-sparing surgery is an accept-
able alternative to RNU in appropri-
ately selected patients with low-grade 
UTUC. Proper risk stratification in-
cluding endoscopic biopsy is critical 
when considering a kidney-sparing ap-
proach. Due to high recurrence rates, 
close surveillance is also mandatory.
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Operationalizing immunotherapy 
in urologic practice

BY GAUTAM JAYRAM, MD

Team-based approach is key to safely, appropriately dispensing 
checkpoint inhibitors

HOW I DO IT

The impact of checkpoint in-
hibitors (CPIs) in oncology 
over the past decade cannot 
be overstated. These treat-

ments are providing patients with 
advanced cancers the opportunity 
to live longer and better than ever 
before. Urologic oncology has been 
especially fortunate in this era, with 
a flurry of recent FDA approvals and 
clinical trials with CPIs in prostate, 
kidney, and bladder cancer.

Currently, there are three approved 
disease states in genitourinary oncol-
ogy for CPI utilization: (1) metastatic 
urothelial cancer (first-line therapy 
with cisplatin ineligibility and PD-L1 
expression; second line, post-plati-
num failures); (2) metastatic renal 
cell carcinoma; and (3) those with 
bacillus Calmette-Guérin (BCG)-
unresponsive carcinoma in situ of 
the bladder (FDA approved January 
2020). Many urologists are gener-
ally familiar with CPIs; however, this 
most recent indication has the oppor-
tunity to bring our specialty in much 
closer contact with these novel thera-
pies.

Shift in practice patterns
The debate regarding whether urolo-
gists should bring CPIs into their 
treatment realm has been rather spir-
ited. Provider-specific factors such 
as practice setting, clinical volume, 

and hospital affiliation will likely 
drive this decision. Since sipuleucel-T 
(Provenge) entered the prostate can-
cer arena in 2010, many large inde-
pendent urology groups have central-
ized advanced prostate cancer care 
and have implemented infrastructure 
to administer systemic therapies. This 
move has led to a shift in practice pat-
terns for advanced prostate cancer, 
with an increasing proportion of pa-
tients with castration-resistant pros-
tate cancer in the community setting 
being treated primarily by urologists.

This has brought with it opportu-
nities for large groups to participate 
in clinical trials, in-office dispensing, 
multidisciplinary treatments, and 
other high-value resources for pa-
tients with cancer. Immuno-oncology, 
specifically CPIs, likely represent the 
next step in this cascade.

Similar to other large groups, our 
practice has a dedicated cancer facil-
ity with an infusion suite, in-office 
dispensary, and full research staff. 
Over the years, our program has 
evolved to include cancer navigation, 
bone health and nutrition clinics, and 
clinical trials across multiple tumor 
types. We began administering CPIs 
for patients with advanced urothe-
lial cancers in 2017 after significant 
internal discussion. Through the suc-
cess of our advanced prostate cancer 
program and patient feedback, we 

have learned that patients want to 
stay in a familiar environment, even 
in the setting of advanced disease. Pa-
tients with bladder cancer are unique 
in that they have special urologic 
needs ranging from ostomy/diversion 
care to treatment of bladder symp-
toms and unique cancer surveillance 
protocols.

Centralizing these patients’ needs, 
improving continuity of care, and 
providing low-cost, convenient, and 
efficient cancer care was our main ra-
tionale to start offering this service to 
our patients.

We use two urologic oncology–
focused physicians as champions 
of our immuno-oncology program. 
Our program has been bolstered by 
the implementation of an advanced 
bladder cancer clinic, where patients 
with metastatic disease, BCG-unre-
sponsive bladder cancer, or complex 
(atypical histology) cases are sent for 
secondary consultation. Furthermore, 
all requests for BCG throughout the 
practice are centrally reviewed, pro-
viding quality-control measures dur-
ing the BCG shortage and also appro-
priately escalating care for patients 
who do not respond to BCG treat-
ment. These measures along with 
cancer navigation have allowed us to 
identify a large pool of patients who 
could potentially benefit from CPIs.

At our center, the champion pro-
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vider meets with all potential patients 
and has a thorough discussion of 
indications, treatment protocol, ad-
verse events (AEs), and alternative 
treatments for the patient’s cancer, 
including clinical trials or referral to 
a medical oncologist. Before starting 
CPIs, each patient undergoes a base-
line laboratory panel of tests includ-
ing those for complete blood count, 
a comprehensive metabolic panel, 
thyroid-stimulating hormone, and 
cortisol levels. 

Patients who demonstrate endo-
crine abnormalities or have pre-ex-
isting thyroid or adrenal disease are 
required to obtain a referral from 
the endocrinology department before 
starting therapy. Similarly, appropriate 
specialists are consulted for patients 
with significant cardiac or pulmonary 
disease at baseline. Patients meeting 
all criteria are precertified for treat-
ment and given a treatment schedule. 

Treatment considerations
On the day of treatment, patients are 
seen by the physician before their in-
fusion, and their lab test results and 
clinical responses are reviewed. The 
patient completes a validated adverse 
event (AE) questionnaire, which is 
indicative of ongoing morbidity from 
therapy. Vital signs are obtained be-
fore and after the infusion, which 
takes about 30 minutes, and the pa-
tient is then allowed to leave with a 
companion. Depending on the agent, 
CPIs are given on a fixed schedule 
every 2 to 6 weeks, with treatment 
discontinued for drug intolerance or 
radiographic disease progression and 
lasting a total of up to 2 years. While 
on treatment, patients are routinely 
monitored for disease progression 
with cross-sectional imaging with 
or without cystoscopy and cytology 
given their disease process and clini-
cal stage.

Managing treatment-related AEs 
has been cited in numerous surveys 
as the biggest obstacle for urologists 
in embracing CPI administration. In 
our experience, administering PD-1 
and PD-L1 inhibitors for patients 
with advanced cancer has been safe 
and manageable with a team-based 
approach and appropriate practice 
awareness. On the group level, it is 
important that all physicians (not just 
the champions) who may come in 
contact with patients be made aware 
of the potential systemic AEs from 
CPIs and their basic management.

Group physicians and treatment 
team members need to understand 
that seemingly small AEs from treat-
ment (rash, cough, diarrhea) may 
blossom into severe issues if not mon-
itored and treated appropriately. Phy-
sician- and patient-specific resources 
(pamphlets, hotlines, and treatment 
expectations) have been made avail-

TABLE Management of adverse events caused by CPIs

Severity 
(CTCAE 
grade)

Ambulatory vs. inpa-
tient care

Corticosteroids
Other immunosuppressive 
drugs

CPI 

1 Ambulatory Not recommended Not recommended Continue

2 Ambulatory
Topical or systemic 
steroids oral 0.5-1 mg/
kg/day

Not recommended Suspend temporarily

3 Hospitalization

Systemic steroids oral 
or IV 1-2 mg/kg/day for 
3 days then reduce to 1 
mg/kg/day

To be considered for patients with 
unresolved symptoms after 3-5 
days of steroid course; multidisci-
plinary consultation advised

Suspend and discuss 
with patient based 
on risk/benefit ratio

4
Hospitalization; consider 
intensive care unit

Systemic steroids IV 
methylprednisolone 1-2 
mg/kg/day for 3 days 
then reduce to 1 mg/
kg/day

To be considered for patients with 
unresolved symptoms after 3-5 
days of steroid course; multidisci-
plinary consultation advised

Discontinue perma-
nently

Source: Gautam Jayram, MD
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able by most immune-oncology 
manufacturers and are valuable edu-
cational tools. Although most non-
treating urologists fear the isolated 
late-night call concerning CPI AEs, in 
our experience, with good patient se-
lection and education, it has not been 
a frequent occurrence.

Patient monitoring
On the day-to-day level, establishing 
a protocol of monitoring (laboratory 
and telephone) and setting triggers 
for evaluation and treatment is nec-
essary. In our practice, clinical ques-
tionnaires and laboratory values are 
reviewed before each treatment. Pa-
tients with any AEs are clinically and 
radiographically evaluated to deter-
mine severity.

The table shows the management 
of AEs caused by CPIs. Low-grade 
AEs are managed by withholding the 
next infusion and active monitoring. 
The hallmark of management for sig-
nificant AEs is corticosteroid admin-
istration, which can usually be man-
aged as an outpatient. This treatment 
usually entails a 3- to 4-week steroid 
taper, during which our clinical staff 
is in contact with the patient to en-
sure clinical improvement.

Providers administering CPIs need 
to understand patients can develop 
toxicity immediately after the first 
dose and/or months after completing 
treatment. As reflected by the litera-
ture, the majority of patients can re-
turn to CPIs after steroid treatment for 
mild to moderate AEs. Patients with 
severe, life-threatening issues are rare 
but need urgent hospitalization, intra-
venous steroids, and medical consulta-
tion. CPIs should not be restarted in 
these patients even after a full recovery.

Patient selection
Patient selection is important for suc-
cess, especially in the early stages of a 

new program with systemic therapy. 
Patients with more severe comorbidi-
ties, a higher disease burden (when 
treating in the metastatic setting), and 
prior chemotherapy will have a high-
er risk of both disease-specific and 
treatment-specific morbidity early 
on during therapy. As these therapies 
move into localized disease processes 
(such as for high-risk nonmuscle-
invasive bladder cancer), the hope is 
that the treatment morbidity will be 
even less, and this has been supported 
by safety data in the KEYNOTE-057 
trial. Our experience has told us that 

although patients will certainly de-
velop AEs necessitating treatment, 
severe toxicity is very rare, and the 
majority of patients do quite well on 
treatment.

From an operational standpoint, 
the burden on the busy group prac-
tice is fairly low, especially on those 
with advanced therapeutic capabili-
ties. Obtaining the medication al-
ready compounded helps avoid con-
cerns about USP <800> and bypasses 
the need for special facilities (storage, 
hood, etc). We have one infusion 
nurse who performs the infusions, 

calls the patient post-treatment, and 
triages messages of concern to the 
physicians.

Although there is valid debate con-
cerning the financial toxicity of these 
treatments, our experience with bill-
ing and payers has been straightfor-
ward, and the therapies seem to be 
reimbursed on a schedule and scale 
consistent with other cancer medi-
cines in urologic oncology.

Conclusion
In summary, CPIs have emerged as a 
therapeutic option in multiple uro-
logic cancers and continue to move 
earlier in treatment algorithms, evi-
denced by the recent approval of 
pembrolizumab (KEYTRUDA) in 
patients with BCG-unresponsive 
bladder carcinoma in situ. This new 
indication will push all urologists to 
gain a deeper understanding of the 
risks and benefits of these treatments.

Nontreating urologists should 
prioritize understanding disease in-
dications, treatment morbidity, and 
a general approach to AE manage-
ment. A centralized, team-based ap-
proach is key to safely and appropri-
ately dispensing these therapies. The 
AE profile and management is new 
to urologists but can be simplified via 
structured monitoring and treatment 
protocols.

Although not all urologists are 
equipped to administer these medi-
cations, urology groups active and 
experienced in cancer treatment 
with dedicated facilities and staff 
will be well positioned to incorpo-
rate these therapies into their clinical 
armamentarium.

Centralizing these patients’ 
needs, improving continu-
ity of care, and providing 
low-cost, convenient and 
efficient cancer care was 
our main rationale to start 
offering this service line to 
our patients.

DR. JAYRAM 
is a urologist at Urology Associates, Nash-
ville, TN
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Robotics in GU oncology: Current 
status, future directions

BY JOSHUA CALVERT, MD, MPH

Breadth of applications will widen as number of new platforms grows

TECHNOLOGY UPDATE

Leonardo da Vinci is cred-
ited with having drawn the 
world’s first robot in 1495. 
This device was a complex 

suit of armor with flexible joints 
controlled by a series of pulleys 
and is the same basic concept used 
by the current iteration of Intuitive 
Surgical’s da Vinci robotic surgical 
system.

Urology, as a field, has been at 
the forefront of the utilization of 
this technology since its inception. 
Robot-assisted laparoscopic prosta-
tectomy is almost synonymous with 
robotic technology. Nearly every 
hospital system with a robotic plat-
form has at least one high-volume 
genitourinary oncologist recording 
the most time on the console.

The most familiar robots used in 
genitourinary oncologic surgery are 
known as online robotic systems. 
These devices were designed to rep-
licate, in real time, a surgeon’s hand 
movements. Interestingly, the first 
non-microscopic surgical robots 
were designed for use by the U.S. 
Department of Defense.1 The con-
cept was a mobile armored opera-
tive suite that could be manned by 
surgeons at the rear of the battle. 
This setup would keep them out of 
harm’s way, with the hope of mini-
mizing casualties and protecting 
surgeons. Although we now associ-
ate robotics with safe, sterile opera-

tive suites, this could not have come 
to fruition without the U.S. military.

Thanks to urologic pioneers and 
an ongoing push for a minimally in-
vasive approach in an ever-growing 
breadth of surgical applications, the 
future looks bright for robotics in 
genitourinary oncology.

Shift in practice patterns
Mani Menon, MD, is an American 
surgeon whose pioneering work laid 
the foundation for modern robotic 
cancer surgery. In 1997, Dr. Menon 
was recruited to become chairman 
of urology at Henry Ford Hospital. 
This transition of power led to Hen-
ry Ford Hospital’s urology depart-
ment receiving a $20 million dona-
tion from the Vattikuti Foundation, 
effectively establishing the Vattikuti 
Urology Institute.

This financial backing freed Dr. 
Menon to explore minimally inva-
sive techniques and establish robot-
ic prostatectomy. He has performed 
nearly 4,000 robotic prostatecto-
mies and is considered a world au-
thority on the use of robotic surgery 
for prostate cancer.2

Current technology
Intuitive was founded in 1995. 
World-renowned experts in telero-
botic technology, human-machine 
interfaces, and minimally invasive 
surgical techniques laid the ground-
work for surgical robots. Intuitive 
launched the first da Vinci surgical 
system in 1999; it became the first 
robot-assisted surgical system for 
laparoscopic surgery cleared by the 
FDA in 2000.

As of 2018, there was an installed 
base of 4,986 units worldwide—
close to 3,000 in the United States. 
Per the company website, more 
than six million minimally invasive 
surgeries have been completed us-
ing da Vinci technology as of 2018. 
Additionally, more than 18,000 sci-
entific articles on Intuitive surgical 
products and procedures have been 
published.1

The da Vinci Si System was 
launched in 2009 and is the first 
model to offer dual-surgeon console 
capability, thus supporting training 
and collaboration during minimally 
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push to develop laparoendo-
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invasive surgery. Additionally, this 
model also incorporated high-defi-
nition 3D vision.

In 2014, the da Vinci Xi System 
had broader capabilities than earlier 
generations. These included the abil-
ity to perform multiquadrant sur-
geries or procedures where instru-
ments must be able to reach up and 
down across the abdomen or chest. 
The Xi was the first system to have 
an overhead instrument arm config-
uration, allowing anatomic access 
from virtually any position. It also 
incorporated the ability to attach 
the endoscope to any arm, as well 
as the greatest range of motion with 
a longer instrument shaft designed 
to give surgeons greater operative 
reach.

Announced in 2017, the da Vinci 
X is the newest Intuitive product on 
the scene. It is advertised as a cost-
conscious option with arm architec-
ture similar to that of the Xi, with 
the goal of placing even more units 
into hospitals where price had previ-
ously precluded purchase.

The da Vinci SP is a new member 
of the family, designed for the nar-
rowest access surgery. With the SP, a 
single arm delivers three multijoint-
ed instruments and a fully wristed 
3-D high-definition camera for visi-
bility and control in narrow surgical 
spaces. At present, the potential ben-
efits of laparoendoscopic single-port 
surgery include improved cosmesis, 
reductions in wound infection rates, 
quicker recovery, and reduced post-
operative hernia. However, these 
benefits cannot be fully evaluated 
until the size of single-site trocar in-
cisions and tools is optimally min-
iaturized.

General limitations for robotic 
surgical platforms include high 
start-up costs and setup times in-
volved with individual surgeries. 

The da Vinci system uses propri-
etary software that cannot be modi-
fied by physicians, thereby limiting 
the freedom to adjust the operation 
system. Furthermore, a $2 million 
cost places it beyond the reach of 
many institutions. For example, the 
Si version costs on average slightly 
under $2 million, in addition to sev-
eral hundred thousand dollars of 
annual maintenance fees.

Another large drawback is the 
lack of haptic feedback, requiring 
the use of visual cues compared with 
more traditional attention and tex-
ture techniques. This can be danger-
ous and has also led to a reported 
steep learning curve for robotic sur-
gery.

One of the greatest strengths of 
robotic technologies is increased 
manual dexterity along with tremor-
filtering functions. Additional ben-
efits include the ergonomic control 
stations and the ability to perform 
complex surgery in a solo fashion by 
using more than two arms at once.

Developments and competitors
As laparoscopy and robotic sur-
gery continue to gain popularity, a 
continued push to develop laparo-
endoscopic single-port surgery has 
followed. Engineers and medical 
technology companies continue to 
develop products with the ultimate 
goal of natural orifice transluminal 

endoscopic surgery—a transvaginal 
cystectomy/neobladder with no ab-
dominal incisions. Although Intui-
tive continues to dominate the field, 
there are several competing systems 
worth noting.

The Senhance Surgical System 
(TransEnterix) currently used in 
some gynecologic procedures has 
multiple manipulator arms con-
trolled from a remote station. One 
main feature of this platform is that 
it provides actual tactile haptic feed-
back so surgeons can feel the ten-
sion they are applying at the distal 
end of their endoscopic instruments. 
Interestingly, the Senhance system 
also employs eye-tracking software 
that allows the surgeon to naturally 
focus on tissue of interest without 
having to redirect the endoscopic 
camera.

Competing in the single-port sur-
gical space is the Flex Robotic Sys-
tem (Medrobotics Corp.). This is 
not currently approved for urologic 
procedures but is used in oral and 
head and neck surgery. Flex allows 
surgeons the freedom to manipulate 
around target anatomy by defining 
a nonlinear path to surgical sites. 
The operator is able to perform 
this technique by advancing a flex-
ible outer sheath through which the 
inner channel instruments are de-
ployed.

Although not currently FDA ap-
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proved, SPORT (Single-Port Orifice 
Robotic Technology, Titan Medical 
Inc.) features a design with a col-
lapsible system that can be inserted 
through a 25-mm incision. In pre-
clinical testing, it has been used to 
successfully complete a nephrecto-
my in animal models.

Anecdotally, one cannot discuss 
future robotic technologies without 
mentioning Verb Surgical (Verb J&J/
Alphabet), a company founded in 
partnership with Google. Although 
little information is available, the 
prototype has been reported to 
combine robotics and data-driven 
machine learning to reduce surgical 
costs and expand the use to a larger 
array of surgeons. The company’s 
stated goal is to “democratize sur-
gery,” an attempt to not just create a 
new surgical platform but also truly 
develop a new category of digital 
surgery.

As exciting as these newer plat-
forms may sound, it will be some 
time before we see competitors in 
the commercial market. Regardless, 
the prevalence of robotic platforms 
will increase in smaller communities 
and other countries. Contemporary 
literature has demonstrated that the 
use of partial nephrectomy has in-
creased and open radical nephrec-
tomy has decreased since the adop-
tion of the robot.3 This trend will 
continue not only in kidney cancer 
but also in other subspecialties.

Future directions
In tertiary referral centers, we will 
continue to see more and more 
difficult procedures performed ro-
botically as experience continues to 
grow. In addition to the now stan-
dardized oncologic surgeries, we will 
see more complex reconstructions 
and vascular surgeries performed 
by a robot. In October 2019, a team 

from the Glickman Urological & 
Kidney Institute in Cleveland suc-
cessfully performed the world’s first 
robotic single-port kidney trans-
plantation.4 Small case series are be-
ginning to come out presenting radi-
cal nephrectomy with inferior vena 
cava thrombectomy up to a level IV 
thrombus.5

Robotic surgical platforms, as 
evidenced by the adoption of the 
da Vinci, have had a rapid and far-
reaching impact on the performance 
of minimally invasive surgical pro-
cedures in urologic surgery as well 
as in other disciplines. Further de-
velopments in robotics will continue 
to enhance this performance and 
promise to improve outcomes in a 
wide swath of surgical fields. Uro-
logic surgery has been a leader in ro-
botic surgery development, and this 
technological revolution in the op-
erating room continues to redefine 
urology and all of surgery.

All data seem to expect this trend 
to continue accelerating. It is pro-
jected that the global market for 
surgical robots will experience a 
compound annual growth rate of 
10.4%, from $3.9 billion in 2018 to 
$6.5 billion by 2023.6 
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medications are required to help re-
solve those side effects.

With nadofaragene and Vicinium, 
there are side effects similar to other 
local therapies. Grade 3 to 5 side 
effects in the trials of those drugs 
were in the 4% range. We do see 
a different side effect profile when 
treatments are administered into the 
bladder versus when they're admin-
istered systemically.

Q: What is the role of chemoradi-
ation in chemoradiation for high-
grade T1 bladder cancer?
A: That is one topic that often gets 
left out of the conversation. We 
know that chemoradiation has a 
role for muscle-invasive bladder can-
cer. Its role in T1 high-grade disease, 
particularly post-BCG, is not entire-
ly well defined.

There was a fairly large study 
looking at chemoradiation for BCG-
naive, high-grade T1 disease that 
showed reasonable bladder-intact 
outcomes. That concept is being ex-
plored in an RTOG study in patients 
who have already received BCG. It 
is an option that we think about for 
T2 disease, but oftentimes we don't 
think about it for T1 disease, possi-

bly because of the absence of data in 
this in the post-BCG setting.

Q: What is the status of molecu-
lar markers for NMIBC?
A: The major molecular marker 
that's potentially relevant is a mu-
tation in a gene called fibroblast 
growth factor receptor 3, or FGFR3. 
We know that FGFR3 is mutated in 
a large subset of low-grade, nonmus-
cle-invasive bladder cancers, but it's 
mutated in a smaller subset of high-
grade cancers as well. Erdafitinib 
(BALVERSA) is an orally bioavail-
able, small-molecule inhibitors of 

this receptor that is now approved 
by the FDA for the treatment of met-
astatic bladder cancer.

Thus, a logical question is whether 
or not those treatments can be effec-
tive in patients who have FGFR3-
mutated nonmuscle-invasive bladder 
cancer. Some pilot studies have sug-
gested intriguing results, but there 
are large studies that have just been 
initiated with more definitive end-
points, trying to determine whether 
or not this could be the first "preci-
sion medicine-based" approach for 
nonmuscle-invasive disease.

“Will these agents be approved for primary therapy, 
given the current BCG shortage?”

“When there are drug shortages in other disease 
states, we see some extrapolations of data, so it 

wouldn't be a surprise to me if we start to see some 
of these drugs being used in that context if BCG can't 

be obtained.”

– RAOUL S. CONCEPCION, MD, FACS

– MATTHEW GALSKY, MD
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