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The Prostate Cancer Focus Issue and the Launch  
of AUANewsExtra

Welcome to the September pros-
tate cancer focus issue of AUA News. 
September is Prostate Cancer 
Awareness Month, and the Guest 
Editors of this special edition,  
Dr. Mary E. Westerman and Dr. 
Kristen Scarpato, collaborated to 
invite the leading urologists in the 
field to present their cutting-edge 
research and findings to our com-
munity. I am extremely grateful to 
Dr. Scarpato and Dr. Westerman 
for their leadership in urology and 
for compiling this amazing collec-
tion of articles. It is because of their 
hard work and dedication that we 
have this focus issue as a resource 
to be used globally in the treatment 
of our patients.

This issue showcases advanc-
es in prostate cancer treatment 
and more. Our Guest Editors also 
served as authors in this issue. “Fo-
cal Therapy: For Which Patients? 
What’s Currently Available and 

What May Be Coming Soon?”  
(p. 13) is co-authored by Olutiwa 
Akinsola, MD and Kristen R. Scar-
pato, MD and studies the evolving 
treatment landscape for prostate 
cancer. Mary E. Westerman, MD 
examines “Radical Prostatectomy 
and Tissue Preservation: What 
Have We Learned from the Ret-
zius-Sparing Technique?” (p. 7) Al-
exander P. Cole, MD and Mayra I. 
Lucas, BS, MPH study “Leveraging 
Health Policy to Address Dispar-
ities in Prostate Cancer: From the 
Staff Meeting to the State House.” 
(p. 10) This ambitious article proj-
ects that “…racial and ethnic mi-
nority individuals will make up 
over half the United States popula-
tion by 2045, yet racial and ethnic 
health disparities in cancer diagno-
sis and treatment persist.” Other ar-
ticles include PET imaging for ad-
vanced prostate cancer, important 
considerations for PSA screening 

in Black men, and germline testing 
in prostate cancer. These highlights 
offer only a small glimpse into the 
high-quality content offered in the 
pages of this month’s AUANews, 
and I thank each of our authors for 
their outstanding contributions to 
the advancement and improvement 
of prostate cancer health outcomes.

What else can you look forward to 
in 2022 and the years to come? I am 
thrilled to share that beginning this 
month, we will launch an additional 
issue, AUANewsExtra. This addition-
al issue will be released in the middle 
of each month as an online-only re-
lease to approximately 25,000 read-
ers around the world. Since I began 
my term as Editor of AUANews, I 
have tripled the amount of content 
we are publishing each month, and 
there are no signs that this growth 
will slow. Rather than stifling pub-
lication opportunities, we will fur-
ther extend our reach by doubling 

the number of issues in a calendar 
year from 12 to 24. I invite feedback 
from each one of you and welcome 
ideas for future content you would 
like to see featured in AUANews. 
With the growth of  AUANews, we 
have been mindful to expand our 
global authorship and diversity of 
voices and subject matter. We will 
continue to prioritize this important 
development of content.

As the Secretary of the AUA, I 
am proud of my work in the world-
wide urological community. The 
AUANews brand allows us to dis-
seminate clinical and membership 
news in a way that connects us all 
in our shared mission to improve 
the lives of our patients. I look for-
ward to the continued growth of the 
 AUANews ecosystem and encour-
age all of you to turn to  AUANews 
to share your important research 
and to learn about trends and im-
provements in our field. STOP

NOW ACCEPTING APPLICATIONS!

2023 Gallagher Health 
Policy Scholar 

This one-year program offers a unique 
opportunity to participate in a variety of health 

policy activities that affect urology practice. 

If you have a keen interest in policy issues 
affecting urologists, visit AUAnet.org/Gallagher 

to learn more and apply!

Deadline for Applications is Friday, October 14

AUAnet.org/Gallagher
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Radical Prostatectomy and Tissue Preservation: What 
Have We Learned from the Retzius-Sparing Technique?
Mary E. Westerman, MD
Louisiana State University Health Science Center, 
New Orleans

Disclosure: The author uses the Ret-
zius-sparing technique for the majority of 
robot-assisted laparoscopic prostatectomies. 

Approximately 40% of men 
with newly diagnosed prostate 
cancer elected curative intent 
treatment with radical prostatec-
tomy (RP) in 2021. While onco-
logically effective, RP can be as-
sociated with significant urinary 
and sexual side effects that impact 
long-term quality of life. Given the 
excellent prognosis for men treat-
ed for localized prostate cancer, 
reducing the side effects from RP 
without compromising oncologic 
outcomes is paramount. Improve-
ments in RP outcomes have gone 
hand in hand with improvements 
in the anatomical understanding 
of male erectile and continence 
mechanisms.

In 1904 Hugh Hampton Young 
performed the first radical perine-
al prostatectomy; 40 years later 
Millin described the retropubic 
approach. Both were often used 
palliatively, for relief of obstruc-
tive symptoms.  Few men elected 
for curative intent RP due to the 
debilitating side effects.  

In 1982 Patrick Walsh developed 
an anatomical approach to RP, incor-
porating early dorsal venous complex 
control and neurovascular bundle 
preservation, which was quickly 
adopted by urologists, resulting in 
increased utilization of RP. There 
were great expectations that the 
development of minimally inva-
sive techniques, first laparoscopic, 
then robotic in the early 2000s, 
would lead to further improvement 
in functional outcomes. The most 
common approach to robot-as-
sisted laparoscopic prostatectomy 
(RALP) used by approximately 
90% of surgeons is done anteriorly 
through the space of Retzius, simi-
lar to the open retropubic RP.1

Post-prostatectomy continence 
results not just from preservation 
of the urinary sphincter, but rather 
from a complex mechanism which 
incorporates fascial and ligamen-

tous support, blood supply (San-
torini plexus, accessory pudendal 
vessels), the neurovascular bundle, 
detrusor apron, urethral length, 
and bladder neck. Because all of 
these structures are at risk with the 
classic anterior approach, numer-
ous technical modifications have 
been incorporated (Rocco stitch, 
bladder neck preservation) to im-
prove outcomes. However, the 
1-year incontinence and erectile 
dysfunction rates still range from 
4%–31% and 10%–46%, respective-
ly, in large meta-analyses.2,3

An alternative approach, first 
described in 2010, is the Boccardi 
or Retzius-sparing (RS) RP, which 
is similar to the open perineal 
prostatectomy.4 By removing the 
prostate via a posterior approach 
through the pouch of Douglas, the 
support structures which are at 
risk during the standard anterior 
approach are left intact (Fig. 1).4 
Level 1 evidence demonstrates 
improvement in early return of 
continence, although the impact 
beyond 12 months is less clear.5 
Salvage patients perhaps derive 
more long-term benefit from the 
preservation of the additional sup-
port structures. In Kowalczyk’s 
multicenter series 78.4% of RS-
RALP vs 43.8% of standard RALP 
patients were continent (0–1 pads 
per day).6 Positive margin rates 
were high in both groups, but not 
statistically different. 

However, the unfamiliar anatom-
ical view and technical challenges of 
the urethrovesical anastomosis re-
sult in a steep learning curve which 
has likely hindered widespread 
dissemination of the RS-RALP. In 
addition, there are concerns re-
garding increased positive margin 
rates, particularly in pT3 disease, 
although this may be related to the 
learning curve. 

An alternative technique to RS-
RALP recently described by Tewari 
is the “hood-sparing” approach. In-
spired by the work of Robert Myers, 
this approach preserves the peri-
urethral support structures found 
in the space of Retzius (Fig. 2) but 
utilizes the more familiar anterior 
approach.7 In their single-surgeon 
series, the positive surgical mar-

gin rate was 6% and 88% of men 
were continent (0 pads per day) at  
6 weeks, which is comparable to 
most published RS data.7

This leads to the question—
does preserving the actual space 
of Retzius impact outcomes? To 
determine which periprostatic 
mechanisms contributed to early 
continence, Sood et al evaluated 
4 different RALP techniques and 
found that only preservation of 
the bladder neck impacted early 
continence return.8 Interestingly, 
patients who underwent a transves-
ical space of RS (but not bladder 
neck-sparing) procedure had the 
worst outcomes.  

Avoiding entry into the space of 
Retzius during RP is probably less 
important than maximizing peri-
prostatic tissue preservation when 
striving for early return of urinary 
continence. The role of tissue pres-
ervation was demonstrated by an-
other recent randomized controlled 
trial which showed that keeping 
Denonvilliers’ fascia intact led to 
significantly improved urinary 

continence at all time points after 
surgery (immediate continence: 
83.3% vs 13.4% in fascial-sparing 
vs nonsparing).9

Does increased tissue preserva-
tion impact erectile function?  Data 
from RS-RALP show comparable 
potency to the standard approach in 
men who have a full nerve-sparing 
procedure. However, in Boccardi’s 
RS-RALP data, 21% of patients with 

Figure 1. View of right prostate during RS-RALP.  The seminal vesicles (SV) and vas deferens have 
been dissected out and the posterior plane above Denonvilliers’ fascia developed to the apex.  The 
neurovascular bundle (NVB) was released posteriorly and then the shoulder developed to define the 
lateral border of the prostate.  The lateral surface was defined from base to apex and joined with the 
posterior plane, leaving only the right prostatic pedicle. The pedicle is transected sharply using spot 
monopolar cautery for arterial bleeding. EPF, endopelvic fascia.
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nonnerve-sparing surgery were po-
tent, potentially due to more preser-
vation of neurovascular tissue in the 
anterior and apical zones.10  

Tissue preservation improves 
immediate continence—level 1 data 
support this for RS-RALP. Will this 
approach become the standard of 
care?  An upcoming clinical trial 
(NCT05155501) will evaluate the on-
cologic safety of fascial preservation 
as well as the functional outcomes 
and perhaps redefine our standard 
of care. However, regardless of trial 
results, the learning curve for RS-
RALP may be prohibitive to wide-
spread adoption—27% of RALPs in 
the U.S. are performed by surgeons 
doing 2 or fewer per year, and 90% 
use the anterior approach.1 Howev-
er, if similar tissue preservation can 
be accomplished by incorporating 
relatively minor changes to a sur-
geon’s current technique, perhaps 
we will take another step forward in 
improving patient outcomes. STOP
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Figure 2. Sketch demonstrating hood surgical anatomy. Anatomical components of the hood 
surround and safeguard the membranous urethra and the external urethral sphincter, and thereby 
urethrovesical anastomosis. 1, pubic symphysis. 2, external urethral sphincter. 3, superficial venous 
layer. 4, puboperinealis muscle. 5, levator ani muscle. 6, detrusor apron. 7, urethral stump. 8, deep 
venous complex. 9, neural hammock. 10, vas deferens. 11, retrotrigonal layer. 12, bladder neck. 
Reprinted with permission.7
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The United States Preventive 
Services Task Force (USPSTF) 
guidelines significantly altered the 
landscape of prostate cancer diag-
nosis and treatment. The last de-
cade witnessed significant changes 
in prostate cancer epidemiology 
that evolved after the controversial 
grade D recommendation against 
PSA screening in 2012 (Fig. 1).1 
Within 2 years following its re-
lease, PSA screening in men aged 
50 years or older significantly de-
creased by approximately 20%–

39%, and the annual number of 
prostate biopsies decreased by 21% 
(Fig. 2).2–4 As a result, the age-ad-
justed incidence of prostate cancer 
reached historical lows comparable 
to the pre-PSA era (Fig. 3)—100 cas-
es per 100,000 men in 2014.

Nonetheless, it is necessary to 
underline the context in which the 
Task Force issued this statement, 
as overdiagnosis of prostate can-
cer was rampant. First, PSA testing 
was associated with false-positive 
results (of up to 80% with a PSA 
cutoff of 4 ng/ml), negative psy-

chological impact, biopsy-associ-
ated complications, and significant 
overtreatment.5 Moreover, the 2 
large PSA screening randomized 
trials demonstrated overtreatment 
of 17%–50% of men diagnosed with 
prostate cancer.6,7 According to re-
cent estimates, the total number 
of men aged 50–84 overdiagnosed 
and overtreated for prostate cancer 
between 1986 and 2016 was up to 
1.9 and 1.5 million, respectively.8

Using national representative 
outcomes from the SEER (Sur-
veillance Epidemiology, and End 

Results) database, we discovered 2 
important shifts in prostate cancer 
epidemiology attributable to chang-
es in PSA screening.9 First, there 
was a significant decline in the in-
cidence and treatment of Gleason 
Grade Group (GG)1 prostate can-
cer during the last decade. Between 
2010 and 2018, the age-adjusted in-
cidence rate of GG1 disease halved 
from 52 to 26 cases per 100,000 
men, with the sharpest decline from 
52 to 29 per 100,000 men occurring 
during 2010–2014. These changes 
occurred across all age groups but 
were more pronounced in men 
aged over 70 years with incidence 
rates declining from 189 to 98 cas-
es per 100,000 men in 2014. After 
accounting for reporting delays to 
SEER registries, these trends coin-
cided with the 2 USPSTF guidelines 

Figure 1. Watersheds in PSA screening in the United States during the last 2 decades.
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modifications in 2008 and 2012.1,10 
Notably, the fact that GG1 prostate 
cancer is no longer the most com-
monly diagnosed grade at biopsy 
reflects a significant epidemiological 
shift and suggests nationwide im-
provements in the proper steward-
ship of prostate cancer screening.

Nonetheless, considerable trade-
offs accompanied these advance-
ments as there was a significant 
increase in the incidence of high-
grade and de novo metastatic pros-
tate cancer in 2013, following the 
grade D USPSTF recommenda-
tion.11,12 In 2017, we demonstrated 
that among men aged 75 years or 
older the incidence of metastasis at 
diagnosis increased following a na-
dir in 2011.11 While multifactorial, 
these observations likely respond-
ed to the grade D recommendation 
issued in 2008 against prostate can-
cer screening in this age group.10 
Separately, Jemal et al evaluated 
epidemiological trends by stage at 
diagnosis between 2005 and 2016 
using the U.S. Cancer Statistics 
Public Use Research Database.13 
The authors found a significant 
decline in the incidence of local-

ized disease with a contrasting in-
creased incidence in regional and 
metastatic prostate cancer at pre-
sentation. More recently, Desai et 
al demonstrated that rates of met-
astatic prostate cancer in men aged 
45–74 years increased significant-
ly from 12 to 17 per 100,000 men 
during 2010–2018 (annual percent 
change 5.3%).14 This contrasts with 
the stable incidence rate of de novo 
metastatic prostate cancer ob-
served during 2004–2010 (Fig. 4). 
Undoubtedly, reduced screening 
led to some men missing a window 
of curability.

Beyond the impact of screening 
practice changes, we explored oth-
er factors that may concurrently 
affect prostate cancer epidemiol-
ogy. These include an increase in 
the prevalence of obesity, which 
is associated with a lower likeli-
hood of low-grade and increased 
high-grade prostate cancer, and the 
utilization of tests in the pre-biop-
sy setting, such as biomarkers and 
prostate MRI. Nonetheless, the 
prevalence of obesity among men 
in the United States increased at a 
steady pace and over an extend-

ed period (approximately 20% in-
crease during the last 2 decades), 
and the adoption of pre-biopsy 
MRI and biomarkers in the Unit-
ed States remains relatively low, 
with the highest utilization rate of 
19% and 13% in 2019, respective-
ly.15,16 These changes contrast with 
the rather steep decline in low-
grade prostate cancer observed 
during the early 2010s. Similarly, 
PET (positron emission tomogra-
phy)-CT may contribute to more 
detection of metastases at diagno-
sis because of its higher sensitivity 
compared to bone and CT scans. 
However, PET-CT scans were 
sparingly used during the last de-
cade and received U.S. Food and 
Drug Administration approval for 
staging in 2020.17,18

The demonstration of significant 
contamination in the control arm 
of the PLCO (Prostate, Colorectal, 
Lung, and Ovarian Cancer Screen-
ing) trial, which had shown no 
benefit of PSA screening, as well 
as the increasing rates of metastat-
ic disease and significant declines 
in overtreatment,19,20 made the 
USPSTF issue a grade C recom-
mendation in 2018, advocating for 
shared decision making for screen-
ing men aged 55–69 years.21 While 
this statement is more in consonance 
with the current evidence and oth-
er professional cancer societies, it is 
necessary to avoid a swing back to 
indiscriminate testing. Leapman et 
al recently demonstrated a reversal 
in the decline of PSA screening rates 
after the grade C recommenda-
tion, as evidenced by a 13%  relative 
increase (95% CI, 1.1%–24%) among 
insured men during 2016–2019.22 
However, these increasing trends 
were also seen among men aged 
40–54 years and 70–89 years, who 
may be less likely to benefit from 
PSA screening. Certainly, the down-

stream consequences of this rever-
sal in PSA screening rates will take 
many years to manifest.

Reconciling population and 
individual perspectives on PSA 
screening remains a considerable 
challenge as there is a delicate 
balance between early detection 
of lethal prostate cancer and pre-
vention of overdiagnosis and 
overtreatment. This is illustrated 
by the increase in higher grade, 
metastatic disease at diagnosis 
vs a decrease in the incidence 
of GG1 prostate  cancer. Moving 
forward, implementation of PSA 
screening tailored to individual-
ized patients’ risk and limited to 
men who would benefit, paired 
with a restrictive approach to bi-
opsy and treatment, may be the 
key to resolving the PSA screen-
ing controversy. STOP
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Figure 2. PSA screening rates in the United States, 2005–2018. Source: Centers for Disease Control 
and Prevention, National Center for Health Statistics. National Health Interview Survey. Data age- 
adjusted to the 2000 U.S. population. https://progressreport.cancer.gov/detection/prostate_cancer.
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downstream 
consequences of 
this reversal in 
PSA screening 
rates will take 
many years to 
manifest.”

“ Reconciling 
population 
and individual 
perspectives on 
PSA screening 
remains a 
considerable 
challenge as 
there is a delicate 
balance between 
early detection 
of lethal prostate 
cancer and 
prevention of 
overdiagnosis and 
overtreatment.”
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Figure 4. Trends in age-adjusted incidence rates of distant stage prostate cancer at diagnosis, 2004–
2019. All ages. Data are adjusted for age to the 2000 U.S. population. Source: SEER Cancer Stat Facts: 
Prostate Cancer. National Cancer Institute, 2022; https://seer.cancer.gov/statfacts/html/prost.html.

IMPACT OF UNITED STATES PREVENTIVE SERVICES
Arrow-right Continued from page 9

Leveraging Health Policy to Address Disparities  
in Prostate Cancer: From the Staff Meeting to  
the State House
Mayra I. Lucas, BS, MPH 
David Geffen School of Medicine at UCLA, Los 
Angeles, California 
Harvard T.H. Chan School of Public Health, Boston, 
Massachusetts

Alexander P. Cole, MD
Brigham and Women’s Hospital, Harvard Medical 
School, Boston, Massachusetts

It is projected that racial and eth-
nic minority individuals will make 
up over half of the United States 
population by 2045, yet racial and 
ethnic health disparities in cancer 
diagnosis and treatment persist. 
As prostate cancer care continues 
to advance, it is crucial to ensure 
that it does so in a way that en-
sures equity and excellence for all  
patients.

The reasons for worse prostate 
cancer outcomes for some racial 
and ethnic minority groups are 
complex and include structural 
racism as manifested by geograph-
ic, community, and hospital factors 
as well as patient-level factors (eg 
culture, values, health literacy, and 

health insurance coverage). These 
may influence and reinforce dis-
criminatory beliefs, values, and dis-
tribution of resources, which may 
further entrench unequal care.

Work by our team and others 
has yielded insights into some fac-
tors which underlie racial and eth-
nic disparities in prostate cancer 
outcomes. Differences in treatment 
and access to care are one major 
consideration. Because prostate 
cancer is one of the most “insur-
ance sensitive” of the big 6 cancer 
killers, differences in insurance 
coverage exert a particularly great 
burden for Black men at risk for 
prostate cancer.1 A retrospective 
analysis by Krimphove et al report-
ed that access-related variables ac-
count for 84.7% of the excess risk 
of death for Black men with poten-
tially lethal prostate cancer.2

There are clues to how these 
issues can be addressed. A recent 
publication by Alkhatib et al found 
that racial differences in prostate 

cancer screening behaviors are 
mitigated among veterans, who 
have access to standardized, low-
cost health coverage and an inte-
grated national health system.3 In 
the Krimphove paper, weighted 
cohorts simulating equivalent ac-
cess to treatment revealed better 
overall survival in Black men.2 This 
is not just theoretical: in Massachu-
setts, which has had near universal 
insurance coverage since 2006 

with advanced health infrastruc-
ture in cities with large minority 
populations such as Boston, Black 
men again experience cancer-spe-
cific survival which exceeds that of 
White men.4

These results and others suggest 
that worse outcomes among Black 
men are not a foregone conclusion. 
When Black men are well-insured, 
screened, and receive prompt di-
agnosis and access to treatment 
within high-quality health systems, 
equitable prostate cancer out-
comes follow.

Pilot programs are attempting 
to achieve equity in access to care. 
Here in Boston, the United Against 
Racism program of Mass General 
Brigham has supported our work in 
developing a Prostate Cancer Out-
reach Clinic to improve access to 
prostate cancer screening, diagno-
sis, and treatment in underserved 
communities in Massachusetts. 

“ As prostate cancer 
care continues 
to advance, it is 
crucial to ensure 
that it does so 
in a way that 
ensures eq uity and 
excellence for all 
patients.”
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The Prostate Cancer Outreach 
Clinic will start with community 
outreach and education events to 
connect patients in underserved ar-
eas in Boston to cancer care, and 
will later involve establishing a per-
manent clinic in the area.

While pathways and policies 
to improve access for under-
served minority patients can ad-
dress part of the problem, they 
do not necessarily address the 
more pernicious problem of dis-
criminatory beliefs, values, and 
implicit biases within the physi-
cian workforce. As urologists, are 
there policies we can support to 
address this problem?

We know that more diverse 
teams make fairer decisions. In a 
study of jury trials from the state 
of Florida, all-White juries were 
16% more likely to convict Black 
defendants. When juries includ-
ed even a single Black member, 
this large difference disappeared 
and conviction rates were iden-
tical. While we believe that the 
medical community can do far 
better than adding just a single 
minority member to our teams, 
this finding suggests the outsized 
benefits that can result from even 
small efforts to create more di-
verse teams.

Doctors aren’t deciding court 
cases, but we do make life-chang-
ing decisions daily. Shouldn’t our 
teams also benefit from diversity 
in these ways? As we look for-
ward to medical student clerk-
ships, fellowships, and residency 
interviews, local and institutional 
policies to support diversity are an 
achievable step that may make a 
large difference.

Recent work by Loeb et al found 
that Black patients are more likely 
to trust prostate cancer information 
from a Black physician.5 Previous 
health care studies also demon-
strate that diverse medical teams 
enhance patient care, outcomes, 
and financial performance. The 

same studies reported increased 
innovation, team communication, 
and risk assessment with increased 
diversity.6

Despite the clear benefits of di-
verse teams, only 2.1% of practicing 
urologists in the United States are 
Black, and only 3.8% are Hispanic 
or Latinx.7 These proportions have 
not changed since 2015 despite calls 
to increase diversity in the work-
force by the American Urological 
Association.7 This results from mul-
tiple factors along multiple points in 
educational training that dispropor-
tionately affect underrepresented 
minorities in medicine (URiM). For 
example, Black and Latinx students 
are less likely to learn about urology 
before their clinical year in medical 
school.8 Late exposure to the field 
leads to decreased opportunities for 
mentorship, research, and clinical 
experiences, and applicant coun-
seling, which may result in lower 
match rates and representation at 
the residency, fellowship, and fac-
ulty levels.

Simple steps may improve 
minority recruitment. The As-
sociation of American Medical 
Colleges encourages residency 
programs to embrace a more ho-
listic review of residency applica-
tions that considers experiences 
and attributes in addition to aca-
demic performance.9 Residency 
programs can also increase the 
number of URiM faculty and resi-
dents involved in screening appli-
cations. A cross-sectional survey 
distributed to urology programs 
nationwide revealed that few in-
volve URiM faculty in screening 
applications, and only 7% involve 
URiM residents.10

While the issues underlying un-
equal prostate cancer outcomes are 
complex and multifactorial, work 
by our team suggests that policies 
focused on improving access to 
care and supporting standardized, 
equitable delivery systems are 
possible strategies to mitigate ra-
cial disparities in prostate cancer. 
Closer to home, policies to support 
diverse teams in the form of resi-
dency recruitment and selection 
are achievable steps that should be 
emphasized (see Figure). In doing 
so, we also move closer to improv-
ing the quality of urological care 

and addressing disparities in can-
cer outcomes. STOP
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Figure. Ecological model of policies to address disparities in urological care. 
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Positron Emission Tomography Imaging for Advanced 
Prostate Cancer
William P. Parker, MD
University of Kansas Health System, Kansas City

Molecular imaging, whereby a 
positron emitter (radioactive ele-
ment) is tagged to a small molecule 
that can accumulate in a cell (more 
commonly referred to as positron 
emission tomography—or PET im-
aging), has revolutionized the man-
agement of many cancers. The most 
common method of PET imaging is 
with the radiotracer 18F-labeled glu-
cose, which leverages the aerobic 
glycolysis (Warburg effect) of can-
cer cells to more specifically image 
cancerous tissue. Unfortunately, the 
most common genitourinary ma-
lignancy, prostate cancer, does not 
utilize this method of metabolism, 
and therefore 18F-labeled glucose 
PET imaging is unsuccessful in eval-
uating prostate cancer—long limiting 
the use of PET imaging in prostate 
cancer. However, in the past decade 
there have been advances in radio-
tracer development beginning with 
11C-choline (U.S. Food and Drug 
Administration [FDA]-approved in 
2012) and 18F-fluciclovine (FDA-ap-
proved in 2016) for recurrent pros-
tate cancer to now having the pros-
tate specific-membrane antigen 
(PSMA)-targeting agents 68Ga-PS-
MA-11 (FDA-approved in 2020) 
and 18F-piflufolastat (FDA-approved 
in 2021) for initial staging and re-
staging of recurrent disease. In this 
article, the uses of these agents will 
be reviewed.

The largest experience to date of 
PET imaging in prostate cancer has 
been in the recurrence setting. For 
men experiencing recurrence after 
curative intent local therapy (sur-
gery, radiation, or the combination), 
the goal of PET imaging is to rule out 
the presence of metastatic disease 
prior to consideration of local sal-
vage or to guide targeted treatment 
of oligometastatic recurrence.1 In 
the EMPIRE-1 trial, 165 men were 
randomized to either conventional 
imaging or 18F-fluciclovine prior to 
salvage radiation therapy after pros-
tatectomy. PET imaging resulted in 
changes in treatment plans in 35.4% 
of men and a resultant twofold im-
provement in biochemical survival, 
supporting a survival advantage to 

using PET imaging in these men 
prior to treatment.2 Similar expe-
riences can be seen in post-radia-
tion recurrences prior to salvage 
surgery and in the setting of oligo-
metastatic disease, where targeting 
PET-identified disease can improve 
biochemical control.3,4 While there 
is no preferred agent in this setting, 
a recent meta-analysis encompass-
ing 2,373 patient evaluations with 
all approved agents identified that 
1) there is a PSA-dependent detec-
tion rate among PET radiotracers 
and 2) PSMA targeting agents are 
superior to choline and fluciclovine 
at lower PSA values. Specifically, 
at a PSA of <0.5, detection rates of 
24% (choline), 37% (fluciclovine), 
and 47% (PSMA) were observed.5 
Important to note, however, is that 
PET imaging may identify metastat-
ic sites of disease otherwise missed 
on conventional imaging. To date, 
our understanding of the role and 
efficacy of systemic management 
(eg chemotherapy, androgen recep-
tor targeting agents, and androgen 
synthesis inhibitors) of metastatic 
prostate cancer is limited to conven-
tional imaging-diagnosed metasta-
ses, and therefore men with PET-on-
ly metastatic disease on recurrence 
represent a group of patients who 
would have been excluded from 
clinical trials of metastatic prostate 
cancer. As such, their outcomes 
with traditional management op-
tions for metastatic disease are not 
studied and these men represent a 
management dilemma if further tar-
geted treatment is not considered.

More recently, PSMA-based 
PET imaging has been used in the 
evaluation of men with high-risk 
localized prostate cancer for initial 
staging.1 In the largest experience, a 

total of 764 men with intermediate- 
and high-risk disease underwent 
68Ga-PSMA-11 staging, of whom 
277 underwent radical prostatecto-
my. Using the pathology from the 
node dissections, 68Ga-PSMA-11 
was associated with a sensitivity of 
40% and specificity of 95%.6 These 
data compare similarly with data 
from the OSPREY trial, in which 
252 patients underwent 18F-piflufo-
lastat imaging prior to radical pros-
tatectomy, resulting in a sensitivity 
and specificity for lymph node me-
tastasis of 40.3% and 97.9%, respec-
tively.7 Together, these findings sup-
port that PSMA-based staging can 
reliably predict nodal metastasis 
when present on imaging (guide ex-
tent of therapy) but cannot exclude 
the presence of nodal disease when 
imaging is negative (cannot replace 
lymph node dissection or nodal bed 
irradiation). However, it is import-
ant to note that there are no data 
yet to describe how changes in stag-
ing on PET imaging as compared 
to conventional imaging will alter 
long-term survival or biochemical 
control. As such, men with high-risk 
localized disease on conventional 
imaging but with nonlocal disease 
on PET imaging should be coun-
seled on the lack of data to change 
recommended management on the 
basis of the PET imaging alone and 
should therefore be offered local 
curative intent therapy. In this set-
ting the PET imaging should serve 
to either modify the local treatment 

plan or suggest further adjuvant 
treatment following local therapy.

Finally, and most exciting in this 
space, is the evolution of theranos-
tics in the form of 177Lu-PSMA-617. 
In the landmark VISION trial, 831 
men with metastatic castration-re-
sistant prostate cancer, having pro-
gressed on prior androgen receptor 
pathway inhibition and taxane-based 
chemotherapy, were evaluated with 
68Ga-PSMA-11 imaging and ran-
domized to receive 177Lu-PSMA-617 
therapy.8 Treatment was given in 
4–6 cycles, and men were moni-
tored for progression and death. 
177Lu-PSMA-617 therapy resulted 
in a 4-month survival (15.3 vs 11.3) 
advantage over standard of care 
therapies. 177Lu-PSMA-617 is now 
FDA-approved for the treatment of 
men with 68Ga-PSMA-11-identified 
metastatic castration-resistant  disease.

However, PET imaging is not 
universally beneficial in men with 
prostate cancer. In men with hor-
mone-sensitive prostate cancer 
there are 2 disease spaces where 
PET imaging findings may not pro-
vide actionable information. The 
first is in the setting of convention-
al imaging-nonmetastatic but PET 
imaging-metastatic disease. These 
are men who do not meet crite-
ria of modern hormone-sensitive 
metastatic prostate cancer clinical 
trials, and their management can 
be challenging. Without histologi-
cal confirmation of their metastatic 
disease, these are men who should 
be treated as nonmetastatic until 
we have prospective data to as-
sess the role of conventional imag-
ing-negative PET imaging-positive 
metastatic disease. The second dis-
ease space where PET imaging is of 
questionable utility is in men with 
known metastatic disease who have 
not failed existing therapies. In both 
hormone-sensitive metastatic and 
metastatic castration-resistant clini-
cal trials, treatment decision changes 
were made on the basis of conven-
tional imaging progression or bio-
chemical progression. As such, using 
PET imaging routinely in disease 
spaces where there is not an appro-
priate treatment decision (eg outside 

“ Important to note, 
however, is that 
PET imaging may 
identify metastatic 
sites of disease 
otherwise missed 
on conventional 
imaging.”

“ In both hormone-
sensitive metastatic 
and metastatic 
castration-resistant 
clinical trials, 
treatment decision 
changes were 
made on the basis 
of conventional 
imaging 
progression 
or biochemical 
progression.”

Arrow-right Continued on page 13



13AUANEWS   SEPTEMBER 2022

of the VISION trial criteria) will not 
likely result in a patient care benefit.

In summary, PET imaging (PSMA,  
fluciclovine, and choline) represents 
a substantial improvement in our 
ability to evaluate the initial stag-
ing of men at high risk for nonlocal 
disease, in the setting of recurrence 
after curative intent therapy, and 
in the management of men with 
metastatic castration-resistant pros-

tate cancer failing other therapies. STOP
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Focal Therapy: For Which Patients? What’s Currently 
Available and What May Be Coming Soon?
Olutiwa Akinsola, MD
Vanderbilt Medical Center, Nashville, Tennessee

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

Focal Therapy for Prostate 
Cancer

As the treatment landscape for 
prostate cancer evolves, men with 
localized disease have management 
options beyond whole gland ther-
apy. Partial gland ablation or focal 
therapy refers to subtotal, targeted 
treatment of a prostate zone or le-
sion. Focal therapy as primary treat-
ment offers great appeal but many 
questions remain. Which patients are 
most appropriate? What is the opti-
mal ablative modality today? What 
advancements are on the horizon?

Focal therapy aims to eliminate 
disease while preserving urinary 
and sexual function. Multiparamet-
ric MRI allows for reliable identifi-
cation of clinically significant can-
cer, reducing the risk of upstaging 
at radical prostatectomy, and lim-
iting undersampling of the prostate 
with targeted biopsy. Focal therapy 
technologies utilize MRI findings 
to guide treatment. While prostate 
cancer is often multi-focal in na-
ture, increasing evidence suggests 
that a dominant (“index”) lesion 
may be responsible for the clinical 
course of the disease, making focal 
therapy an attractive alternative to 
standard whole gland therapies.

The most appropriate popula-
tion for focal therapy has not been 
clearly defined. Many focal thera-

py early adopters treated low-risk 
patients, but most patients stratified 
as low-risk (and some with inter-
mediate risk) should be encour-
aged to pursue active surveillance, 
per guidelines. Often men with 
unilateral foci of intermediate-risk 
disease are considered reasonable 
candidates. Further investigation in 
larger prospective trials is warrant-
ed prior to recommending focal ab-
lation in high-risk patients. Jaipuria 
et al suggest ideal patients for focal 
prostate cancer ablation have >10-
year life expectancy, multipara-
metric MRI visible lesions (ie Pros-
tate Imaging–Reporting and Data 
System® ≥3), clinically significant 
disease within this area (Gleason 
grade group 2 or 3), and no signs of 

significant disease elsewhere.1

Several important challeng-
es exist. First, there are variable 
definitions of treatment success, 
related to limitations of available 
data. PSA is unreliable following 
focal therapy. Post-ablation MRI 
and prostate biopsy are used to 
evaluate for disease persistence or 
recurrence. Furthermore, there is 
no universally agreed-upon follow-
up regimen. Finally, each ablative 
technique has its own unique treat-
ment challenges related to prostate 
and pelvic anatomy, tumor loca-
tion, and surgeon learning curve.

What Is Currently 
Available?

The most well-studied and wide-
ly utilized focal ablative therapies 
include cryotherapy and high-in-
tensity focused ultrasound (HIFU). 
Cryotherapy causes cellular dam-
age and tissue destruction through 
freeze/thaw cycles and has long 
been utilized in treatment of uro-
logical and nonurological disease. 
The technology has undergone 
several evolutions with marked 
improvements in energy delivery 
and treatment monitoring with fa-
vorable short-term oncologic and 
functional outcomes.2 In 2015, the 
U.S Food and Drug Administra-
tion approved HIFU for ablation 
of prostate tissue. Transrectal de-
livery of ultrasound waves rapidly 
heats the prostate tissue causing 
coagulative necrosis with relative 
precision. Multicenter prospective 
data suggest reasonable failure-free 
survival at 5 years among men 

with clinically significant cancer 
with limited impact on functional 
outcomes.3 Another thermal ultra-
sound technology, transurethral ul-
trasound ablation, delivers thermal 
coagulation under image guidance 
with results suggesting this is a safe 
and effective option for select pa-
tients.4 Overall, focal cryotherapy 
and HIFU are associated with sim-
ilar oncologic efficacy and treat-
ment toxicities.

Recently there has been a 
marked increase in focal therapy 
publication. A recent systematic re-
view highlighted this literature and 
noted 6 alternatives to cryotherapy 
and HIFU.5 Irreversible electropo-
ration is nonthermal tissue ablation 
via focal delivery of pulsatile elec-
tric current which ultimately results 
in cell death. While this is approved 
for tissue destruction, a multicenter 
trial is currently underway to assess 
safety and effectiveness in interme-
diate-risk prostate cancer patients 
(NCT0497097). Vascular targeted 
photodynamic therapy, a novel 
therapy where patients receive in-
travenous padeliporfin followed by 
activation with selective ablation 
via optical fibers placed in prostatic 
region of interest, was compared to 
active surveillance in low-risk pa-
tients in a multicenter randomized 
trial. Results indicated that half of 
the treated patients had no detect-
able disease on biopsy following 
therapy.6 Focal laser ablation is 
thermal energy delivered transrec-
tally via diode laser in an MRI suite 
where real-time tracking of  ablation 
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FOCAL THERAPY
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occurs. Short-term followup indi-
cates low retreatment rates with 
favorable quality of life outcomes.7 
Focal brachytherapy data indicate 
treatment is well-tolerated with rea-
sonable 2-year oncologic efficacy.8 
Less well studied alternatives in-
clude radiofrequency ablation and 
prostatic artery embolization.

What May be Coming 
Soon?

Gold-silica nanoshells are 
among the newest technology, cap-
turing light intensity via collective 
electronic excitation which can aim 
strong energy currents directly at 
cancerous tissue while sparing sur-
rounding tissue. When compared 
to current focal therapy modalities, 
gold-silica nanoshells were found 
to have a similar efficacy with 1 
paper showing negative biopsy in 
88% at 12 months.9 Water vapor 
ablation, established as therapy for 
benign tissue destruction, is now 

being investigated to deliver trans-
urethral thermal energy as a means 
of destroying malignant tissue 
(NCT04087980).

Additional areas of investiga-
tion and development merit men-
tion. Novel imaging modalities are 
being evaluated for their ability 
to improve identification of clini-
cally significant cancer and assess 
response to treatment in real-time 
and post therapy, including mi-
cro-ultrasound, contrast-enhanced 
ultrasound, and positron emission 
tomography scan. Other investi-
gations will evaluate use of neo-
adjuvant therapy in focal therapy 
hypothesizing improved local con-
trol.10 Finally, as our understanding 
of prostate cancer genomics grows, 
biomarkers may help inform deci-
sions regarding focal therapy.

With so many new technologies 
on the horizon, one can foresee a 
future with higher utilization of fo-
cal therapy for our prostate cancer 
patients. Many of these treatments 

show even more localized ablative 
power and more research is needed 
to select best candidates and opti-
mize outcomes. Regardless of which 
focal ablative modality is offered, 
thorough counseling for patients 
considering focal therapy is para-
mount. Patients must understand 
that focal therapy may leave areas 
of cancer untreated, and that addi-
tional therapy may be required for 
adequate cancer control. Further-
more, patients must be informed of 
the need for continued close mon-
itoring. The promise of focal ther-
apy is exciting, and undoubtedly 
prostate cancer treatment will look 
different in the years to come. STOP
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To Biopsy or Not to Biopsy: Managing a Negative  
Prostate Magnetic Resonance Imaging Scan
Benjamin T. Ristau, MD, MHA
UConn Health, Farmington, Connecticut

Multiparametric MRI is an evi-
denced-based tool for the evalua-
tion, diagnosis, and management 
of prostate cancer.1 Contemporary 
MRI results are reported via a 
Likert2 or Prostate Imaging–Re-
porting and Data System® (PI-
RADS®)3 score ranging from 1 
through 5. A “negative” MRI is de-
fined as a Likert or PI-RADS score 
of 1–2.4,5

Two large, multicenter trials pro-
vide a good estimate of how often 
a urologist will encounter a nega-
tive MRI. PROMIS recruited 576 
biopsy-naïve men (mean±SD age 
63.7±7.6 years; PSA 7.1±2.9 ng/ml).4  
All men received MRI interpret-
ed by dedicated urological radiol-
ogists. The incidence of negative 
MRI was 27%. PRECISION ran-
domized 500 men to standard  
10–12 core transrectal biopsy (248 
patients, mean±SD age 64.5±8 
years; PSA 6.5 ng/ml, IQR 5.1–8.6)  
or MRI-guided prostate biopsy  
(252, 64.4±7.5 years; PSA 6.75 ng/ml, 
IQR 5.1–9.3).5 Men with normal 
MRIs in the MRI-guided prostate 
biopsy group were not biopsied. 
The incidence of a negative MRI 
was 28%. Therefore, urologists can 
expect to see a negative MRI 25%–
30% of the time.

Urologists and patients are con-
cerned about missed cancer diag-
nosis if biopsies are omitted in the 
setting of a negative MRI. Given the 
indolent nature of low-grade prostate 
cancers,6 most urologists care about 
missed diagnoses of clinically signifi-
cant disease (≥Grade Group 2).

The negative predictive value 
(NPV) of MRI can be defined as 
the likelihood that a negative MRI 
truly characterizes the absence of 
clinically significant prostate can-
cer. The best controlled study to 
consider NPV of MRI was the 
PROMIS trial.4 In PROMIS, all 
patients had an MRI and under-
went combined template mapping 
biopsy (core biopsies every 5 mm), 
followed by 10–12 core transrectal 
prostate biopsy. Detection of clin-
ically significant prostate cancer 
was defined as ≥Grade Group 3 

or ≥6 mm maximum cancer core 
length of any grade in any loca-
tion. A secondary definition in-
cluding all cancers ≥Grade Group 
2 or ≥4 mm maximum cancer core 
length of any grade in any location 
was also considered. The NPV of 
MRI was 89% (95% CI 83%–94%) 
according to the primary definition 
and 72% (95% CI 65%–79%) based 
on the secondary definition.

Two meta-analyses have consid-
ered the NPV of MRI. Moldovan 
and colleagues assessed NPV of 
MRI in 9,613 patients across 43 
studies.7 Clinically significant pros-
tate cancer was defined as Gleason 
Score ≥7. The median NPV for 
clinically significant prostate can-
cer was 88.1% (IQR 85.7%–92.3%). 
Sathianathen et al included 42 stud-
ies (7,321 patients) to determine the 
NPV of MRI of clinically signifi-
cant prostate cancer in biopsy-naïve 
men.8 The definition of clinically 
significant prostate cancer was de-
fined in 2 ways: 1) ≥Grade Group 2 
and 2) ≥Grade Group 3. The NPV 
was 90.8% (95% CI 80.1%–92.4%) 
for definition 1 and 97.1% (95% CI 
94.9%–98.7%) for definition 2.

Other retrospective studies 
have pegged the NPV of MRI for 
clinically significant prostate can-
cer at 89.6%–100% (see Table),9–14 
depending on the characteristics 
of the population being studied. 
Taken together, the overall risk of 
missing a clinically significant pros-
tate cancer when biopsy is omitted 
in the face of a negative MRI lies 
somewhere between 0% and 12%.

To better calibrate downside risk, 
it is important to consider what is 
being missed when biopsy is omit-

ted in men with a negative pros-
tate MRI. Recall that in PROMIS, 

Ahmed and colleagues reported a 
negative MRI in 27% patients.4 Of 
these, 10.7% had clinically signifi-
cant cancers based on their primary 
definition. All these cancers were 
Grade Group 2, ranging from 6 to 
12 mm. No Grade Group 3–5 tu-
mors went undetected by MRI.15 
An et al considered 114 men who 
underwent prostate biopsy within 
1 year of a negative prostate MRI.16 
In this cohort, the distribution of 
biopsy results was 77.2% no cancer, 
19.3% Grade Group 1, and Grade 
Group 2 or higher in 3.6%. In a 
subset of 20 biopsy-naïve patients, 
none had clinically significant can-
cers when biopsy was performed 
following a negative MRI.

If missing up to 12% of favorable 
intermediate- or low-grade prostate 
cancers is unacceptable to patients or 
clinicians, there are 2 factors that can 
be considered together with MRI re-
sults: 1) PSA density and 2) individu-
al cancer risk stratification.

Low PSA density is associated 
with improved NPV in the setting 
of a negative MRI. Oishi and col-
leagues examined 135 men with 
a negative pre-biopsy MRI.17 The 
NPV of MRI was 82% in all com-
ers, but this improved to 90% in 
men with a negative MRI and PSA 
density <0.15 ng/ml/cc. Washino et 
al performed a similar analysis in 
170 patients with MRI designated as 

PI-RADS ≤3.18 Of 44 patients with 
PI-RADS ≤3 and PSA density <0.15 
ng/ml/cc, none had ≥Grade Group 
2 cancers diagnosed. Finally, Ven-
derink and colleagues demonstrated 
an NPV of 94% in ruling out ≥Grade 
Group 2 disease for men with PSA 
density <0.15 ng/ml/cc and MRIs 
with PI-RADS ≤3 lesions.19 Low 
PSA density (<0.15 ng/ml/cc) com-
bined with a negative MRI increas-
es confidence that a negative MRI 
result is a true-negative.

Individual cancer risk stratifica-
tion based on clinical parameters 
(ie prevalence of disease) is anoth-
er powerful tool to improve NPV 
of MRI. An illustration is helpful 
to understand the impact of disease 
prevalence on the NPV of a test 
(see Figure).

Let’s assume MRI sensitivity 
of 91% and specificity of 37% for 
the detection of clinically signif-
icant prostate cancer.20 Consider 
what happens when we vary the 
prevalence of clinically significant 
prostate cancer from 10% (part A 
of Figure) to 30% (part B of Figure) 
in the population. When the prev-
alence of clinically significant pros-
tate cancer is 10%, NPV of MRI 
is 97%. However, when the prev-
alence increases to 30%, the NPV 
drops to 90%. While the NPV of 
MRI may vary across institutions,21 
the principle that greater disease 

Table. Retrospective institutional studies examining NPV of MRI

Study No. Pt Population Yrs Age (IQR) PSA (IQR) MRI NPV 
(%)

Wysock et al9 75 BN: 29
PNB: 25
AS: 21

62 (57–68) 4.7 (3–6.5) All: 98.7
BN: 100
PNB: 96
AS: 100

Lu et al10 100 BN: 38
PNB: 33
AS: 29

65 (59–69) 5.5 (4.3–9.4) All: 97
BN: 97.4
PNB: 100
AS: 93.1

Yerram et al11 125 Not specified 60 (36–81) 7.11 (0.3–64.7) 92

Boesen et al12 194 PNB: 161
AS: 33

63 (58–67) 11 (7.9–17) 95

Itatani et al13 193 BN Not reported Not reported 89.6

Panebianco  
et al14

1,255 BN: 659
PNB: 596

BN: 66 (62–69)
PNB: 68 (60–72)

BN: 5.9 (3.9–7.6)
PNB: 5.6 (3.2–7.8)

BN: 95
PNB: 96

AS, active surveillance. BN, biopsy naïve. PNB, prior negative biopsy. 
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“ Urologists and 
patients are 
concerned about 
missed cancer 
diagnosis if 
biopsies are 
omitted in the 
setting of a 
negative MRI.”
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prevalence in a population lowers 
NPV remains consistent. One solu-
tion for the variance of MRI test 
characteristics across institutions is 
to perform quality assurance anal-
ysis on the population at your own 
institution. In this way, test per-
formance (sensitivity, specificity, 
NPV) can be calculated locally and 
applied accurately.

Once local NPV is known, there 
are multiple ways to estimate in-
dividual risk of prostate cancer. 
The Prostate Biopsy Collaborative 
Group produced a model using 
clinical parameters with an output 
of risk of high-grade prostate can-
cer (≥Grade Group 2).22 An online 
calculator can be found at http://
riskcalc.org:3838/PBCG/. The 
ERSPC (European Randomized 
Study of Screening for Prostate 
Cancer) Rotterdam data also pro-
vided a risk calculator with an out-
put of ≥Grade Group 2 or clinical 
stage >T2b. An online calculator 

can be found at https://www.pros-
tatecancer-riskcalculator.com/sev-
en-prostate-cancer-risk-calculators. 
Either of these tools can be used to 
estimate individual prostate cancer 
risk and applied to known MRI test 
performance characteristics. Poten-
tial downsides of omitting biopsy 
with a negative MRI can be quanti-
fied and communicated to patients 
in a shared decision-making model.

The decision on whether to 
perform a biopsy in men with a 
negative MRI can be challenging. 
However, risk can be objectively 
calibrated using readily available 
clinical information. This risk strat-
ification can then be communicat-
ed to patients and shared decisions 
can be made incorporating individ-
ual risk tolerance. STOP
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Figure. Calculation of NPV of MRI when prostate cancer incidence in the study population is 10% (A) 
versus 30% (B).
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Ductal adenocarcinoma of the 
prostate (DAC) is an aggressive his-
tological subtype of prostate cancer 
(PCa). DACs account for up to 12% 
of all prostate tumors, with the ma-
jority occurring as mixed tumors 
with the more common acinar 
adenocarcinoma of the prostate.1,2 
However, they can also rarely oc-
cur as pure DAC tumors in 0.8%.2 
Although DACs frequently involve 
the prostatic ducts, the term “duc-
tal PCa” describes its histological 
architecture.2 Classically, DACs 
have tall pseudostratified columnar 
epithelium with elongated nuclei 
and abundant amphophilic cyto-
plasm with a papillary or a crib-
riform pattern with back-to-back 
glands with slit-like lumens.2 DACs 
are generally classified as Gleason 
4+4 or higher grade based on their 
histological patterns, reflected by 
the aggressive clinical course.2 As 
the presence of a DAC component 
in a prostate tumor confers poor 
outcomes,3 early identification 
and treatment of these tumors are  
essential.

The diagnosis of DAC can be 
difficult, as most patients present 
with lower serum PSA levels com-
pared to acinar adenocarcinoma 
and the majority have an impalpa-
ble tumor on a digital rectal exam-
ination.2 DACs originate from the 
peripheral zone, and a large pro-
portion (almost 50%) tend to grow 
centrally, involving the transition 
zone.1 As such, patients often pres-
ent with obstructive symptoms, 
and the diagnosis of DAC is made 
frequently on transurethral prosta-
tectomy specimens.2

One of the key differential diag-
noses of DAC is intraductal carci-
noma (IDC-P). IDC-P is general-
ly a high-grade adenocarcinoma 
within the large ducts and retains 
its basal membrane layer, in con-
trast with DAC.4 Although DAC 
morphology can overlap with 
IDC-P,4 these are biologically 
separate entities that behave very 
differently. The variations in the 
ductal patterns, inadequate sam-
ples on biopsy, and inter-reader 
variability can add further com-

plexity to the histological diagno-
sis of DAC.5 Therefore, adequate 
sampling of these tumors is essen-
tial for enhancing the histological 
diagnosis. DACs have characteris-
tic multiparametric magnetic reso-
nance imaging (mpMRI) features 
derived from their histological 
characteristics, such as intermedi-
ate T2 signal, well-defined margin, 
lobulation, and/or hypointense 
rim, and restricted diffusion and 
contrast enhancement.6 These 
mpMRI features can prompt the 
diagnosis of DAC, allowing these 
tumors to be targeted and biopsied 
appropriately.

The diagnosis of DAC also has 
several implications in treatment 
planning for localized disease. 
Most “clinically localized” DACs 
have advanced pathological stage 
at radical prostatectomy, with up 
to 93% of patients upstaged to 
pT3 and 27% pN1 disease.2 As 
most DACs are not prostate-spe-
cific membrane antigen (PSMA) 
avid, pelvic lymph node dissec-
tion is critical when performing 
a radical prostatectomy.2 Nerve 
spare is also cautioned with 
DAC, as reflected by the high 
positive margin rates (up to 67%) 
and extraprostatic disease seen 
with these tumors.2 Traditional-
ly, DACs were thought to be un-
responsive to radiation therapy, 
and most patients were offered 
radical prostatectomy as the op-
timal therapy for DAC. How-
ever, recent series demonstrate 
patients undergoing radiation 
therapy have similar outcomes 
to radical prostatectomy.3 Nev-
ertheless, both radical prostatec-
tomy and radiation therapy are 
less efficacious compared to pa-
tients undergoing these therapies 
for high-risk acinar adenocarci-
noma.3 Patients with DAC had a 
much higher risk of developing 
metastases compared to matched 
patients with high-risk acinar ad-
enocarcinoma after radical pros-
tatectomy (21% vs 5%, p <0.001) 
or radiation therapy (26% vs 9%, 
p <0.001).3 Therefore, multimod-
al therapies are often necessary 
for treating patients with DAC. 

Up to 68% of men with DAC 
present with metastatic disease, 
often with visceral metastases and 

other unusual sites (such as the pe-
nis and testes) at lower PSA levels 
compared to acinar adenocarci-
nomas.2,7 As 44% of patients who 
underwent definitive therapy for 
DAC developed recurrences in 
their lungs, CT of the chest is essen-
tial as part of routine surveillance.7 
Studies demonstrate that most 
DACs are PSMA positron emis-
sion tomography (PET) nonavid,8 
as illustrated in the Figure. There-
fore, CT and fluorodeoxyglucose 
PET may be better diagnostic im-
aging modalities for detecting dis-
tant DAC metastases.

Although DAC and acinar tu-
mors have a similar clonal origin,9 
the DAC phenotype diverges to 
develop a genomic landscape re-
sembling that of castrate-resistant 
PCa even in its early, localized, 
hormone-naïve stages.3,10 Despite 
expressing the an drogen recep-
tor, DACs have a poor response 
to androgen deprivation therapy 
due to these intrinsic androgen re-
sistance path ways.3 This explains 
why other systemic therapies, in-
cluding platinum- or taxane-based 
chemotherapy, also have poor ef-
ficacy in treating DAC.7 As such, 
understanding the biology of 
DAC to develop targeted thera-
pies is vital. 

Recent studies have provided 
insights into the genomics of DAC, 
demonstrating mutations in the 
DNA damage repair pathways, 
WNT pathway and PI3K path-
ways. Interestingly, DACs have 
the highest reported rates of DNA 
damage repair mutations (49%) 
compared to any other cancer, with 
31% homologous recombinant so-
matic gene mutations (including 
18% BRCA2 and 10% ATM) and 
20% germline mutations.10 There-
fore, DAC provides a unique, en-
riched disease for targeted PARP 
inhibitor therapy. Combination 
therapies may also be effective in 
DAC, as 10% of patients who re-
ceived combination neoadjuvant 
systemic therapies achieved com-
plete pathological downstaging at 
radical prostatectomy and did not 
develop metastases.3

Figure. A, classic mpMRI characteristics of DAC seen in a 62-year-old man who underwent a radical 
prostatectomy for DAC with a PSA of 4.7 ng/ml. The white arrow denotes the ductal prostatic tumor, 
a well-defined lesion with a hypo-intense margin and an intermediate T2 signal. This tumor also 
demonstrated restricted diffusion and contrast enhancement on mpMRI (not shown). B, PSMA PET 
scan of the same patient demonstrating no PSMA uptake in the ductal tumor.

“ Patients with DAC 
had a much higher 
risk of developing 
metastases 
compared 
to matched 
patients with 
high-risk acinar 
adenocarcinoma 
after radical 
prostatectomy 
(21% vs 5%, 
p <0.001) or 
radiation therapy 
(26% vs 9%,  
p <0.001).3”
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As DACs have significant clin-
ical and therapeutic implications, 
emphasis should be on identifying 
PCa cases with a DAC component 
and move away from the current 
paradigms of pure vs mixed DACs 
or the percentage of DAC in a tu-
mor. Better diagnostic tools, includ-
ing biomarkers and imaging, are 
much needed in the diagnosis of 
DACs, as the traditional diagnostic 
tools of PSA and digital rectal ex-
amination have little yield. Lastly, 
understanding the biology of DAC 
is critical in developing neoadju-
vant therapies, and multi-institu-
tional efforts are needed to test 
these therapies, given the rarity of 

this lethal disease. STOP
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“ Better diagnostic 
tools, including 
biomarkers and 
imaging, are much 
needed in the 
diagnosis of DACs, 
as the traditional 
diagnostic tools of 
PSA and digital 
rectal examination 
have little yield.”

DUCTAL PROSTATE CANCER
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In the era of active surveillance, 
prognostic pathological features 
play a critical role in the manage-
ment of prostate cancer. Gleason 
score and Grade Groups on pros-
tate biopsy remain a powerful 
prognostic indicator of final pathol-
ogy on radical prostatectomy. Over 
the past few years, the practice of 
prostate biopsy has shifted from 
a systematic yet random biopsy 
technique to an MRI-targeted ap-
proach, with multiple cores coming 
from a single targeted lesion. This 
change in biopsy technique drove 
a reevaluation of prostate cancer 
grading and calculation of tumor 
extent on biopsy to allow for the 
most accurate pathology report-
ing.1-3 A new aggregate approach 
for prostate cancer grading and cal-

culation of tumor extent was rec-
ommended for targeted biopsies 
in consensus statements by GUPS 
(Genitourinary Pathology Society) 
and ISUP (International Society 
of Urological Pathology).4,5 These 
changes helped refine the prognos-
tic ability of prostate biopsy pathol-
ogy results.

In addition to Grade Group and 
tumor extent, other pathological 
features present on biopsy can be 
helpful prognostic indicators. For 
example, the presence of perineu-
ral invasion found on prostate bi-
opsy has been extensively studied 
and found to be predictive of worse 
histological features on radical pros-
tatectomy, biochemical recurrence, 
and adverse outcomes in patients 
treated with external beam radio-
therapy.6-8 More recently, studies 
have highlighted the prognostic 
value of cribriform morphology on 
prostate biopsy and its potential to 
impact patient management.9-12

Cribriform prostate cancer is a 
distinct histological morphology 
that consists of confluent sheets of 
malignant epithelial cells contain-
ing multiple glandular lumens but 
lacking intervening stroma or mu-
cin.13,14 Originally, some cribriform 

prostate cancers were classified as 
Gleason Grade 3; however, emerg-
ing data indicated that cribriform 
growth was more aggressive than 
other Gleason Grade 3 patterns.15 
As a result, all cribriform tumors 
were reclassified as Gleason Grade 
4 in 2014.15 More recently, it was 
recommended by GUPS and ISUP 
to report cribriform morphology in 
prostate biopsies and radical pros-
tatectomies.4,5

Cribriform growth can be seen 
in both invasive prostate cancer as 
well as intraductal carcinoma of the 
prostate (IDCP). IDCP is a neo-
plastic proliferation of epithelial 
cells within the glands and ducts of 
the prostate. This creates a marked 
intraductal expansion of neoplastic 
cells with high-grade nuclear atyp-

ia and sometimes necrosis. Most 
cases of IDCP are associated with 
high-grade invasive tumors and are 
thought to occur via colonization 
of benign prostatic acini and ducts 
by tumor cells.16 As both IDCP and 
invasive prostate cancer can have 
cribriform growth, often the only 
way to distinguish the 2 is through 
immunohistochemistry for basal 
cell markers. Although IDCP and 
invasive cribriform cancer often co-
exist, studies have shown differenc-
es between the 2 entities.17-19 PTEN 
expression tends to be lost more 
often in IDCP compared to inva-
sive cribriform cancer, and a recent 
report showed that when IDCP is 
separated from invasive cribriform 
cancer, only invasive cribriform 
cancer was a statistically significant 
independent prognostic indicator 
for biochemical recurrence.18

The clinical significance of cribri-
form prostate cancer has also come 
under scrutiny in recent years. Nu-
merous studies have demonstrat-
ed cribriform growth to be a poor 
prognostic histological feature. 
Cribriform architecture on prostate 
biopsy has been associated with 

“ Cribriform growth 
can be seen in both 
invasive prostate 
cancer as well 
as intraductal 
carcinoma of the 
prostate (IDCP).”
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higher Gleason Grade, increased 
pathological stage, nodal metasta-
sis, and greater risk of biochemical 
failure.9-12 One study showed that 
in patients with Grade Group 2 tu-
mors (Gleason score 3 + 4 = 7) on 
prostate biopsy, invasive cribriform 
cancer and/or IDCP performed 
better than the percentage of pat-
tern 4 in predicting biochemical re-
currence after prostatectomy.12 The 
authors concluded that the presence 
of invasive cribriform cancer and/
or IDCP should act as an exclusion 
criterion for active surveillance in 
these intermediate-risk patients. 
Similar to the aforementioned data, 
most studies to date that have in-
vestigated cribriform morphology 
have combined both IDCP and 
invasive cribriform cancer in their 
statistical analyses, which could be 
problematic. It is also important to 
acknowledge that the field is still 
early in the scientific process of in-
vestigating cribriform growth as an 

independent prognostic indicator 
and understanding how these find-
ings should best be incorporated 
into tumor grade assignment. For 
example, it is now known that many 
prostate cancers with tumor necro-
sis that would classically have been 
graded as Gleason Grade 5 are in 
fact IDCP.19 Initial investigations 
proposed a possible association be-
tween IDCP and BRCA2 germline 
mutations.20 These initial data led 
to the National Comprehensive 
Cancer Network® guideline rec-
ommendations that clinicians con-
sider germline testing in patients 
with IDCP.21 However, additional 
investigations and characterization 
of IDCP have challenged this pro-
posed association.22 Further studies 
are needed to definitively deter-
mine the association of pathological 
features including cribriform and 
IDCP with germline alterations.

Currently, sufficient data exist 
to support the presence of IDCP 

or cribriform architecture on pros-
tate biopsy as a contraindication 
to active surveillance; thus, crib-
riform morphology and IDCP 
should be reported.4,5 However, 
the field continues to face several 
challenges including inconsisten-
cies in defining and reporting crib-
riform morphology, low detection 
of cribriform morphology on biop-
sy due to tumor heterogeneity and 
sampling, understanding how crib-
riform morphology impacts active 
surveillance decisions for patients 
with Grade Group 2 prostate can-
cer, determining how and whether 
to grade IDCP, and understanding 
whether tumors with cribriform 
morphology respond differently to 
radiation and hormonal therapies. 
The molecular changes specific to 
cribriform prostate cancer and its 
tumor microenvironment contin-
ue to be explored.23-25 Ultimately, 
more studies are warranted to build 
on our current knowledge, and re-
fine how the presence of IDCP 
and cribriform morphology can be 
optimized for prognostic and treat-
ment stratification.
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Germline genetic testing is 
playing an increasingly import-
ant role in prostate cancer care 
across the spectrum of disease. 
Carriers of pathogenic variants 
in genes such as BRCA2 are rec-
ommended to undergo earlier 
screening for prostate cancer.1 
Many of the same germline vari-
ants also affect treatment recom-
mendations and clinical trial eli-
gibility, particularly in advanced 
disease. In addition to the im-
portance of germline results for 
prostate cancer care, they also 
have significant implications for 
hereditary cancer screening in 
patients and their relatives.

However, germline testing is 
currently underutilized among 
men with prostate cancer.2 We 
recently published a qualitative 
study reporting on many barriers 
to germline testing at the patient, 
physician, organizational, and so-
cietal levels.3 To address some of 
the major challenges, we are cur-
rently in the midst of several stud-
ies which will be highlighted in 
this article.

Technology-Enhanced 
AcceleRation of Germline 
Evaluation for Therapy 
(TARGET) Study

One of the major challenges 
with scaling up genetic testing for 
prostate cancer is a relative short-
age of genetic counselors needed to 
evaluate the rapidly rising volume 
of patients in need of genetic eval-
uation, creating a bottleneck in the 
process. In collaboration with the 
Prostate Cancer Foundation and 
funded by a 2019 Prostate Can-
cer Foundation Challenge Award, 
we developed a patient-driven in-
teractive Web tool to deliver pre-
test genetic education. The Web 
tool contains 9 modules, spanning 
topics including basics of cancer 

genetics and inheritance, genetic 
basis of prostate cancer, risk fac-
tors for prostate cancer, options 
for germline testing, types of test 
results, genes to be tested, ben-
efits/risks/limitations of testing, 
management based on test results, 
genetic discrimination laws, and 
implications for relatives. Partic-
ipants can complete the modules 
on their own, and each one is fol-
lowed by a series of knowledge 
questions to verify understanding 
of the information.

Once the Web tool was devel-
oped and optimized, we initiated 
the TARGET randomized trial to 
assess whether use of the Web tool 
for pre-test education is noninferi-
or to standard pre-test counseling 
with a genetic counselor. Full de-
tails of the study protocol were re-
cently published.4 The TARGET 
study has just completed enroll-
ment, and analysis is underway. If 
successful, this tool could provide 
a scalable method to facilitate the 
provision of pre-test genetic ed-
ucation. This could reduce the 
burden for genetic counselors, 
and save their valuable time to 
provide pre-test counseling to pa-
tients with clinical complexity or 
psychosocial needs, and to coun-
sel patients about test results and 
clinical implications.

The TARGET study also in-
cluded development and testing 
of Helix, a mobile-friendly web-
site for health care providers 
with information about genetic 
counseling and genetic testing, 
as well as an interactive tool to 
help identify which patients to 
consider for genetic testing. He-
lix provides educational modules 
covering core topics including 
basics of cancer genetics and in-
heritance, genetic basis of pros-
tate cancer, risk factors for pros-
tate cancer, options for germline 
testing, types of test results, genes 
to be tested, benefits/risks/lim-
itations of testing, management 
based on test results, genetic 
discrimination laws, and impli-
cations for relatives in text and 
audio formats. Helix underwent 
successful user testing by a spec-

trum of providers,5 and is now 
publicly available at helix.guide.

ENGAGEMENT Study
Other major challenges with 

the implementation of germline 
testing are the variable education 
and exposure of health care pro-
viders to genetic testing, as well 
as the ever-evolving landscape of 
precision oncology care. To ad-
dress these education and practice 
gaps, we developed a Virtual Ge-
netics Board with support from a 
2019 Department of Defense Idea 
Development Award. The Virtu-
al Genetics Board includes case-
based discussions with a multidis-
ciplinary panel about patients with 
prostate cancer and management 
of genetic results. These meetings 
were conducted monthly from 
July 2021 to March 2022, and 
were open to U.S. health care pro-
viders, scientists, and other stake-
holders for live participation.

In addition, all of the episodes 
are archived online (www.pros-
tategenetics.com/engagement) to 
provide a lasting repository of con-
tent on the optimal integration of 
genetics into prostate cancer care. 
We invite any AUANews readers to 
participate in the study by viewing 
the recordings and answering some 
questions to ensure value and use 
of this modality of genetics knowl-
edge dissemination. Key topics in-
clude the indications for germline 
testing, pre-test education and in-

formed consent, interpretation of 
results, precision management, 
case complexities encountered in 
practice, and cascade testing. To 
register, go to www.prostategenet-
ics.com/engagement.

PRECISION Registry
A rapidly evolving area of pros-

tate cancer treatment includes tar-
geted therapy for men with met-
astatic prostate cancer based on 
genomic test results on tumors or 
in the germline. Two PARP inhib-
itors (olaparib and rucaparib) are 
Food and Drug Administration-ap-
proved for the treatment of men 
with metastatic, castration-resistant 
prostate cancer with DNA repair 
gene mutations after progression 
on initial lines of therapy. There 
are many open questions regard-
ing which patients may be optimal 
candidates for PARP inhibitors, 
which genes may predict optimal 
response, and which modalities 
of testing predict clinical respons-
es. The PRECISION Registry, 
funded by a 2020 Prostate Can-
cer Foundation Challenge Award, 
is an international effort to build 
a large registry of men with meta-
static, castration-resistant prostate 
cancer across clinical cohorts, ac-
ademic centers, and clinical trials 
to gain deeper insights into PARP 
inhibitor responses. To collaborate, 
please contact www.precision-reg-
istry.com. STOP
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germline results 
for prostate cancer 
care, they also 
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implications for 
hereditary cancer 
screening in 
patients and their 
relatives.”
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IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D) 
Renal Impairment: No dosage modification is recommended in patients 
with mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-
Gault). In patients with moderate renal impairment (CLcr 31-50 mL/min), 
reduce the dose of LYNPARZA to 200 mg twice daily. There are no data 
in patients with severe renal impairment or end-stage renal disease 
(CLcr ≤30 mL/min).

You are encouraged to report negative side effects of prescription drugs 
to the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088.

Please see Brief Summary of Prescribing Information on the 
following pages. 

BICR=blinded independent central review; BID=twice daily; CI=confidence interval; CRPC=castration-
resistant prostate cancer; GnRH=gonadotropin-releasing hormone; HR=hazard ratio; HRR=homologous 
recombination repair; HRRm=homologous recombination repair gene–mutated; mCRPC=metastatic 
castration-resistant prostate cancer; PARPi=poly (ADP-ribose) polymerase inhibitor; PCWG3=Prostate 
Cancer Working Group 3; RECIST=Response Evaluation Criteria in Solid Tumors; rPFS=radiological 
progression-free survival.

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2022. 2. Zejula® (niraparib) [prescribing information]. Research Triangle 
Park, NC: GlaxoSmithKline; 2021. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, 
CO: Clovis Oncology, Inc.; 2021. 4. Talzenna® (talazoparib) [prescribing information]. New 
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Rathkopf DE, Kantoff P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70:
479-499. 

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved.  US-63782 4/22

INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated 
for the treatment of adult patients with deleterious or suspected 
deleterious germline or somatic homologous recombination repair (HRR) 
gene-mutated metastatic castration-resistant prostate cancer (mCRPC) 
who have progressed following prior treatment with enzalutamide or 
abiraterone. Select patients for therapy based on an FDA-approved 
companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML):
Occurred in approximately 1.5% of patients exposed to LYNPARZA 
monotherapy, and the majority of events had a fatal outcome. The median 
duration of therapy in patients who developed MDS/AML was 2 years 
(range: <6 months to >10 years). All of these patients had previous 
chemotherapy with platinum agents and/or other DNA-damaging agents, 
including radiotherapy.

Do not start LYNPARZA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor complete 
blood count for cytopenia at baseline and monthly thereafter for clinically 
significant changes during treatment. For prolonged hematological toxicities, 
interrupt LYNPARZA and monitor blood count weekly until recovery.

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the 
patient to a hematologist for further investigations, including bone 
marrow analysis and blood sample for cytogenetics. Discontinue 
LYNPARZA if MDS/AML is confirmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA 
monotherapy, and some cases were fatal. If patients present with new 
or worsening respiratory symptoms such as dyspnea, cough, and fever, 
or a radiological abnormality occurs, interrupt LYNPARZA treatment and 
initiate prompt investigation. Discontinue LYNPARZA if pneumonitis is 
confirmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended 
for females of reproductive potential prior to initiating treatment.
Females
Advise females of reproductive potential of the potential risk to a fetus and 
to use effective contraception during treatment and for 6 months following 
the last dose. 
Males
Advise male patients with female partners of reproductive potential 
or who are pregnant to use effective contraception during treatment 
and for 3 months following the last dose of LYNPARZA and to not 
donate sperm during this time.

Venous Thromboembolic Events: Including pulmonary embolism, 
occurred in 7% of patients with metastatic castration-resistant prostate 
cancer who received LYNPARZA plus androgen deprivation therapy (ADT) 
compared to 3.1% of patients receiving enzalutamide or abiraterone 
plus ADT in the PROfound study. Patients receiving LYNPARZA and 
ADT had a 6% incidence of pulmonary embolism compared to 0.8% 
of patients treated with ADT plus either enzalutamide or abiraterone. 
Monitor patients for signs and symptoms of venous thrombosis and 
pulmonary embolism, and treat as medically appropriate, which may 
include long-term anticoagulation as clinically indicated.

ADVERSE REACTIONS—HRR Gene-mutated Metastatic Castration-
Resistant Prostate Cancer
Most common adverse reactions (Grades 1-4) in ≥10% of patients who 
received LYNPARZA for PROfound were: anemia (46%), fatigue (including 
asthenia) (41%), nausea (41%), decreased appetite (30%), diarrhea (21%), 
vomiting (18%), thrombocytopenia (12%), cough (11%), and dyspnea (10%).

Most common laboratory abnormalities (Grades 1-4) in ≥25% of 
patients who received LYNPARZA for PROfound were: decrease 
in hemoglobin (98%), decrease in lymphocytes (62%), decrease in 
leukocytes (53%), and decrease in absolute neutrophil count (34%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other 
myelosuppressive anticancer agents, including DNA-damaging agents, 
indicate a potentiation and prolongation of myelosuppressive toxicity. 
CYP3A Inhibitors: Avoid coadministration of strong or moderate 
CYP3A inhibitors when using LYNPARZA. If a strong or moderate CYP3A 
inhibitor must be coadministered, reduce the dose of LYNPARZA. 
Advise patients to avoid grapefruit, grapefruit juice, Seville oranges, 
and Seville orange juice during LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A 
inducers when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in 
human milk, its effects on the breastfed infant or on milk production. 
Because of the potential for serious adverse reactions in the breastfed 
infant, advise a lactating woman not to breastfeed during treatment with 
LYNPARZA and for 1 month after receiving the final dose. 
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.
Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh 
classification A and B). There are no data in patients with severe hepatic 
impairment (Child-Pugh classification C).

the treatment paradigm following progression
on prior enzalutamide or abiraterone1,6

*Based on an FDA-approved  companion diagnostic for LYNPARZA.1 Not an actual patient.

With the ONLY PARPi approved
with phase 3 data for men
with HRR gene mutations* in
metastatic castration-resistant 
prostate cancer1-5

PROfound: A phase 3 trial of LYNPARZA in mCRPC1,5

Primary Endpoint: LYNPARZA more than doubled median rPFS vs 
investigator’s choice of enzalutamide or abiraterone in patients with BRCA1/2-
or ATM-mutated mCRPC 

• A prospective, multicenter, randomized, open-label, phase 3 trial of LYNPARZA vs investigator’s choice of enzalutamide or abiraterone in 
patients with HRRm* mCRPC 

• KEY ELIGIBILITY CRITERIA: metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone for the treatment 
of metastatic prostate cancer and/or CRPC; a tumor mutation in at least 1 of 15 genes involved in the HRR pathway

• Patients were divided by mutation: BRCA1/2or ATM gene mutation (Cohort A [n=245]†,‡) and other HRR gene mutations (Cohort B 
[n=142]‡,§), and randomization was stratified by prior receipt of taxane chemotherapy and presence of measurable disease by RECIST 1.1 

• Each cohort was randomized 2:1 to receive LYNPARZA (tablets, 300 mg per dose, twice daily) or investigator’s choice of enzalutamide or 
abiraterone||

Although patients with PPP2R2A gene mutations were enrolled in the trial, LYNPARZA is not indicated for the treatment of 
patients with this gene mutation due to unfavorable risk-benefit ratio.
*HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identified by tissue-based testing using 
the Foundation Medicine FoundationOne® clinical trial HRR assay performed at a central laboratory. No patients were enrolled who had mutations in 2 of the 15 prespecified HRR genes: 
FANCL and RAD51C. 

†Patients with co-mutations (BRCA1, BRCA2, or ATM plus a Cohort B gene) were assigned to Cohort A. 
‡All patients received a GnRH analog or had prior bilateral orchiectomy. 
§BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, or RAD54L. 
||Upon radiological progression confirmed by BICR, patients randomized to enzalutamide or abiraterone were given the option to switch to LYNPARZA.

Explore the data, including 
secondary endpoints, at 
LYNPARZAprchcp.com

From The New England Journal of Medicine, de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. Copyright © 2020 Massachusetts 
Medical Society. Reprinted with permission from Massachusetts Medical Society.

• rPFS in Cohort A: Determined by BICR 
using RECIST version 1.1 and PCWG3 
(bone) criteria

• Consistent results were observed in 
exploratory analyses of rPFS:
– For patients who received or did not 

receive prior taxane therapy
– For those with germline BRCA mutations 

identified using the Myriad BRACAnalysis 
CDx® assay compared with those with 
BRCA mutations identified using the 
Foundation Medicine F1CDx assay

The PROfound study included additional 
secondary endpoints not present here.

AUANEW1132.indd   1 10/05/22   9:36 PM



LYNPARZA
Investigator's choice 
of enzalutamide or 
abiraterone 

Number of 
patients at risk

126149 116 102 101 82 77 56 53 26162
83 79 47 44 22 20 13 12 7 3 3

24
3

18
2

11 11
1 1

3
1

2
1

0
0

42 37
26

LYNPARZA 300 mg BID (n=162) 

INVESTIGATOR'S CHOICE OF ENZALUTAMIDE OR ABIRATERONE (n=83) 

0 1 3 11 13 15 17 18 162 4 10 12 14 65 7 8 9 19 

Time from randomization (months)

3.6
mo

7.4
mo

Pr
ob

ab
ili

ty
 o

f r
PF

S

0.0

0.1

0.7

0.6

0.5

0.4

0.3

0.2

1.0

0.9

0.8 >2x rPFS
median

HR=0.34, 95% CI: 0.25–0.47, P<0.0001

66% relative risk reduction 
of disease progression or death

LYNPARZA
median rPFS
(95% CI: 6.2–9.3)

Investigator's 
choice of 
enzalutamide 
or abiraterone
median rPFS
(95% CI: 1.9–3.7)

IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D) 
Renal Impairment: No dosage modification is recommended in patients 
with mild renal impairment (CLcr 51-80 mL/min estimated by Cockcroft-
Gault). In patients with moderate renal impairment (CLcr 31-50 mL/min), 
reduce the dose of LYNPARZA to 200 mg twice daily. There are no data 
in patients with severe renal impairment or end-stage renal disease 
(CLcr ≤30 mL/min).

You are encouraged to report negative side effects of prescription drugs 
to the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088.

Please see Brief Summary of Prescribing Information on the 
following pages. 

BICR=blinded independent central review; BID=twice daily; CI=confidence interval; CRPC=castration-
resistant prostate cancer; GnRH=gonadotropin-releasing hormone; HR=hazard ratio; HRR=homologous 
recombination repair; HRRm=homologous recombination repair gene–mutated; mCRPC=metastatic 
castration-resistant prostate cancer; PARPi=poly (ADP-ribose) polymerase inhibitor; PCWG3=Prostate 
Cancer Working Group 3; RECIST=Response Evaluation Criteria in Solid Tumors; rPFS=radiological 
progression-free survival.

References: 1. LYNPARZA® (olaparib) [prescribing information]. Wilmington, DE: AstraZeneca 
Pharmaceuticals LP; 2022. 2. Zejula® (niraparib) [prescribing information]. Research Triangle 
Park, NC: GlaxoSmithKline; 2021. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, 
CO: Clovis Oncology, Inc.; 2021. 4. Talzenna® (talazoparib) [prescribing information]. New 
York, NY: Pfizer Inc.; 2021. 5. de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic 
castration-resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. 6. Teo MY, 
Rathkopf DE, Kantoff P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70:
479-499. 
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INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated 
for the treatment of adult patients with deleterious or suspected 
deleterious germline or somatic homologous recombination repair (HRR) 
gene-mutated metastatic castration-resistant prostate cancer (mCRPC) 
who have progressed following prior treatment with enzalutamide or 
abiraterone. Select patients for therapy based on an FDA-approved 
companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML):
Occurred in approximately 1.5% of patients exposed to LYNPARZA 
monotherapy, and the majority of events had a fatal outcome. The median 
duration of therapy in patients who developed MDS/AML was 2 years 
(range: <6 months to >10 years). All of these patients had previous 
chemotherapy with platinum agents and/or other DNA-damaging agents, 
including radiotherapy.

Do not start LYNPARZA until patients have recovered from hematological 
toxicity caused by previous chemotherapy (≤Grade 1). Monitor complete 
blood count for cytopenia at baseline and monthly thereafter for clinically 
significant changes during treatment. For prolonged hematological toxicities, 
interrupt LYNPARZA and monitor blood count weekly until recovery.

If the levels have not recovered to Grade 1 or less after 4 weeks, refer the 
patient to a hematologist for further investigations, including bone 
marrow analysis and blood sample for cytogenetics. Discontinue 
LYNPARZA if MDS/AML is confirmed.
Pneumonitis: Occurred in 0.8% of patients exposed to LYNPARZA 
monotherapy, and some cases were fatal. If patients present with new 
or worsening respiratory symptoms such as dyspnea, cough, and fever, 
or a radiological abnormality occurs, interrupt LYNPARZA treatment and 
initiate prompt investigation. Discontinue LYNPARZA if pneumonitis is 
confirmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and findings in 
animals, LYNPARZA can cause fetal harm. A pregnancy test is recommended 
for females of reproductive potential prior to initiating treatment.
Females
Advise females of reproductive potential of the potential risk to a fetus and 
to use effective contraception during treatment and for 6 months following 
the last dose. 
Males
Advise male patients with female partners of reproductive potential 
or who are pregnant to use effective contraception during treatment 
and for 3 months following the last dose of LYNPARZA and to not 
donate sperm during this time.

Venous Thromboembolic Events: Including pulmonary embolism, 
occurred in 7% of patients with metastatic castration-resistant prostate 
cancer who received LYNPARZA plus androgen deprivation therapy (ADT) 
compared to 3.1% of patients receiving enzalutamide or abiraterone 
plus ADT in the PROfound study. Patients receiving LYNPARZA and 
ADT had a 6% incidence of pulmonary embolism compared to 0.8% 
of patients treated with ADT plus either enzalutamide or abiraterone. 
Monitor patients for signs and symptoms of venous thrombosis and 
pulmonary embolism, and treat as medically appropriate, which may 
include long-term anticoagulation as clinically indicated.

ADVERSE REACTIONS—HRR Gene-mutated Metastatic Castration-
Resistant Prostate Cancer
Most common adverse reactions (Grades 1-4) in ≥10% of patients who 
received LYNPARZA for PROfound were: anemia (46%), fatigue (including 
asthenia) (41%), nausea (41%), decreased appetite (30%), diarrhea (21%), 
vomiting (18%), thrombocytopenia (12%), cough (11%), and dyspnea (10%).

Most common laboratory abnormalities (Grades 1-4) in ≥25% of 
patients who received LYNPARZA for PROfound were: decrease 
in hemoglobin (98%), decrease in lymphocytes (62%), decrease in 
leukocytes (53%), and decrease in absolute neutrophil count (34%).

DRUG INTERACTIONS
Anticancer Agents: Clinical studies of LYNPARZA with other 
myelosuppressive anticancer agents, including DNA-damaging agents, 
indicate a potentiation and prolongation of myelosuppressive toxicity. 
CYP3A Inhibitors: Avoid coadministration of strong or moderate 
CYP3A inhibitors when using LYNPARZA. If a strong or moderate CYP3A 
inhibitor must be coadministered, reduce the dose of LYNPARZA. 
Advise patients to avoid grapefruit, grapefruit juice, Seville oranges, 
and Seville orange juice during LYNPARZA treatment.
CYP3A Inducers: Avoid coadministration of strong or moderate CYP3A 
inducers when using LYNPARZA.

USE IN SPECIFIC POPULATIONS
Lactation: No data are available regarding the presence of olaparib in 
human milk, its effects on the breastfed infant or on milk production. 
Because of the potential for serious adverse reactions in the breastfed 
infant, advise a lactating woman not to breastfeed during treatment with 
LYNPARZA and for 1 month after receiving the final dose. 
Pediatric Use: The safety and efficacy of LYNPARZA have not been 
established in pediatric patients.
Hepatic Impairment: No adjustment to the starting dose is required in 
patients with mild or moderate hepatic impairment (Child-Pugh 
classification A and B). There are no data in patients with severe hepatic 
impairment (Child-Pugh classification C).

the treatment paradigm following progression
on prior enzalutamide or abiraterone1,6

*Based on an FDA-approved  companion diagnostic for LYNPARZA.1 Not an actual patient.

With the ONLY PARPi approved
with phase 3 data for men
with HRR gene mutations* in
metastatic castration-resistant 
prostate cancer1-5

PROfound: A phase 3 trial of LYNPARZA in mCRPC1,5

Primary Endpoint: LYNPARZA more than doubled median rPFS vs 
investigator’s choice of enzalutamide or abiraterone in patients with BRCA1/2-
or ATM-mutated mCRPC 

• A prospective, multicenter, randomized, open-label, phase 3 trial of LYNPARZA vs investigator’s choice of enzalutamide or abiraterone in 
patients with HRRm* mCRPC 

• KEY ELIGIBILITY CRITERIA: metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone for the treatment 
of metastatic prostate cancer and/or CRPC; a tumor mutation in at least 1 of 15 genes involved in the HRR pathway

• Patients were divided by mutation: BRCA1/2or ATM gene mutation (Cohort A [n=245]†,‡) and other HRR gene mutations (Cohort B 
[n=142]‡,§), and randomization was stratified by prior receipt of taxane chemotherapy and presence of measurable disease by RECIST 1.1 

• Each cohort was randomized 2:1 to receive LYNPARZA (tablets, 300 mg per dose, twice daily) or investigator’s choice of enzalutamide or 
abiraterone||

Although patients with PPP2R2A gene mutations were enrolled in the trial, LYNPARZA is not indicated for the treatment of 
patients with this gene mutation due to unfavorable risk-benefit ratio.
*HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identified by tissue-based testing using 
the Foundation Medicine FoundationOne® clinical trial HRR assay performed at a central laboratory. No patients were enrolled who had mutations in 2 of the 15 prespecified HRR genes: 
FANCL and RAD51C. 

†Patients with co-mutations (BRCA1, BRCA2, or ATM plus a Cohort B gene) were assigned to Cohort A. 
‡All patients received a GnRH analog or had prior bilateral orchiectomy. 
§BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, or RAD54L. 
||Upon radiological progression confirmed by BICR, patients randomized to enzalutamide or abiraterone were given the option to switch to LYNPARZA.

Explore the data, including 
secondary endpoints, at 
LYNPARZAprchcp.com

From The New England Journal of Medicine, de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. Copyright © 2020 Massachusetts 
Medical Society. Reprinted with permission from Massachusetts Medical Society.

• rPFS in Cohort A: Determined by BICR 
using RECIST version 1.1 and PCWG3 
(bone) criteria

• Consistent results were observed in 
exploratory analyses of rPFS:
– For patients who received or did not 

receive prior taxane therapy
– For those with germline BRCA mutations 

identified using the Myriad BRACAnalysis 
CDx® assay compared with those with 
BRCA mutations identified using the 
Foundation Medicine F1CDx assay

The PROfound study included additional 
secondary endpoints not present here.
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LYNPARZA® (olaparib) tablets, for oral use
Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert. 
INDICATIONS AND USAGE
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Lynparza is indicated for the treatment of adult patients with deleterious or 
suspected deleterious germline or somatic homologous recombination repair (HRR) 
gene-mutated metastatic castration-resistant prostate cancer (mCRPC) who have 
progressed following prior treatment with enzalutamide or abiraterone. Select 
patients for therapy based on an FDA-approved companion diagnostic for Lynparza 
[see Dosage and Administration (2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is 
available at http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or 
suspected deleterious HRR gene mutations, including BRCA mutations, or genomic 
instability based on the indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type
Tumor Blood Plasma

(ctDNA)
Germline or  
somatic HRR 
gene-mutated 
metastatic  
castration-resistant  
prostate cancer

ATMm, BRCA1m, BRCA2m, BARD1m, 
BRIP1m, CDK12m, CHEK1m, CHEK2m, 

FANCLm, PALB2m, RAD51Bm,  
RAD51Cm, RAD51Dm, RAD54Lm

X

gBRCA1m, gBRCA2m X
ATMm, BRCA1m, BRCA2m X

* Where testing fails or tissue sample is unavailable/insufficient, or when germline testing is 
negative, consider using an alternative test, if available.

Recommended Dosage
The recommended dosage of Lynparza is 300 mg taken orally twice daily, with or 
without food.
If a patient misses a dose of Lynparza, instruct patient to take their next dose at 
its scheduled time. Instruct patients to swallow tablets whole. Do not chew, crush, 
dissolve, or divide tablet.
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Continue treatment until disease progression or unacceptable toxicity for:

• HRR gene-mutated metastatic castration-resistant prostate cancer
Patients receiving Lynparza for mCRPC should also receive a gonadotropin-releasing 
hormone (GnRH) analog concurrently or should have had bilateral orchiectomy.
Dosage Modifications for Adverse Reactions 
To manage adverse reactions, consider interruption of treatment or dose reduction. 
The recommended dose reduction is 250 mg taken twice daily.
If a further dose reduction is required, then reduce to 200 mg taken twice daily.  
Dosage Modifications for Concomitant Use with Strong or Moderate CYP3A Inhibitors
Avoid concomitant use of strong or moderate CYP3A inhibitors with Lynparza.
If concomitant use cannot be avoided, reduce Lynparza dosage to:

•  100 mg twice daily when used concomitantly with a strong CYP3A inhibitor.
•  150 mg twice daily when used concomitantly with a moderate CYP3A inhibitor.

After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the 
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions 
(7.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the 
Lynparza dosage to 200 mg orally twice daily [see Use in Specific Populations 
(8.6) and Clinical Pharmacology (12.3) in the full Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) has occurred in 
patients treated with Lynparza and some cases were fatal.
In clinical studies enrolling 2901 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], 
the cumulative incidence of MDS/AML was approximately 1.5% (43/2901). Of these, 
51% (22/43) had a fatal outcome. The median duration of therapy with Lynparza in 
patients who developed MDS/AML was 2 years (range: < 6 months to > 10 years). 
All of these patients had received previous chemotherapy with platinum agents  
and/or other DNA damaging agents including radiotherapy.
Do not start Lynparza until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤ Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically significant changes during 
treatment. For prolonged hematological toxicities, interrupt Lynparza and monitor 
blood counts weekly until recovery. If the levels have not recovered to Grade 1 or  
less after 4 weeks, refer the patient to a hematologist for further investigations, 
including bone marrow analysis and blood sample for cytogenetics. If MDS/AML  
is confirmed, discontinue Lynparza.
Pneumonitis
In clinical studies enrolling 2901 patients with various cancers who received  
Lynparza as a single agent [see Adverse Reactions (6.1) in the full Prescribing 
Information], the incidence of pneumonitis, including fatal cases, was 0.8% 
(24/2901). If patients present with new or worsening respiratory symptoms such as 
dyspnea, cough and fever, or a radiological abnormality occurs, interrupt Lynparza 
treatment and promptly assess the source of the symptoms. If pneumonitis is 
confirmed, discontinue Lynparza treatment and treat the patient appropriately.
Embryo-Fetal Toxicity
Lynparza can cause fetal harm when administered to a pregnant woman based on 
its mechanism of action and findings in animals. In an animal reproduction study, 
administration of olaparib to pregnant rats during the period of organogenesis 
caused teratogenicity and embryo-fetal toxicity at exposures below those in patients 
receiving the recommended human dose of 300 mg twice daily. Apprise pregnant 
women of the potential hazard to a fetus and the potential risk for loss of the 
pregnancy. Advise females of reproductive potential to use effective contraception 
during treatment and for 6 months following the last dose of Lynparza. Based on 
findings from genetic toxicity and animal reproduction studies, advise male patients 
with female partners of reproductive potential or who are pregnant to use effective 
contraception during treatment and for 3 months following the last dose of Lynparza 
[see Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].
Venous Thromboembolic Events
Venous thromboembolic events, including pulmonary embolism, occurred in 7% of 
patients with metastatic castration resistant prostate cancer who received Lynparza 

plus androgen deprivation therapy (ADT) compared to 3.1% of patients receiving 
enzalutamide or abiraterone plus ADT in the PROfound study. Patients receiving 
Lynparza and ADT had a 6% incidence of pulmonary embolism compared to 0.8%  
of patients treated with ADT plus either enzalutamide or abiraterone. Monitor 
patients for signs and symptoms of venous thrombosis and pulmonary embolism 
and treat as medically appropriate, which may include long-term anticoagulation  
as clinically indicated.
ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
•  Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and 

Precautions (5.1) in the full Prescribing Information]
•  Pneumonitis [see Warnings and Precautions (5.2) in the full Prescribing 

Information]
•  Venous Thromboembolic Events [see Warnings and Precautions (5.4) in the full 

Prescribing Information]
Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared 
to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure  
to Lynparza as a single agent in 2901 patients; 2135 patients with exposure to  
300 mg twice daily tablet dose including five controlled, randomized, trials  
(SOLO-1, SOLO-2, OlympiAD, POLO, and PROfound) and to 400 mg twice daily 
capsule dose in 766 patients in other trials that were pooled to conduct safety 
analyses. In these trials, 56% of patients were exposed for 6 months or longer and 
28% were exposed for greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea 
(24%), decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), 
neutropenia (14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), and thrombocytopenia (10%).
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
PROfound
The safety of Lynparza as monotherapy was evaluated in patients with mCRPC and 
HRR gene mutations who have progressed following prior treatment with enzalutamide 
or abiraterone in PROfound [see Clinical Studies (14.8) in the full Prescribing 
Information]. This study was a randomized, open-label, multi-center study in which 
386 patients received either Lynparza tablets 300 mg orally twice daily (n=256) or 
investigator’s choice of enzalutamide or abiraterone acetate (n=130) until disease 
progression or unacceptable toxicity. Among patients receiving Lynparza, 62% were 
exposed for 6 months or longer and 20% were exposed for greater than one year.
Fatal adverse reactions occurred in 4% of patients treated with Lynparza. These 
included pneumonia (1.2%), cardiopulmonary failure (0.4%), aspiration pneumonia 
(0.4%), intestinal diverticulum (0.4%), septic shock (0.4%), Budd-Chiari Syndrome 
(0.4%), sudden death (0.4%), and acute cardiac failure (0.4%).
Serious adverse reactions occurred in 36% of patients receiving Lynparza. The most 
frequent serious adverse reactions (≥2%) were anemia (9%), pneumonia (4%), 
pulmonary embolism (2%), fatigue/asthenia (2%), and urinary tract infection (2%).
Dose interruptions due to an adverse reaction of any grade occurred in 45% of 
patients receiving Lynparza; dose reductions due to an adverse reaction occurred 
in 22% of Lynparza patients. The most frequent adverse reactions leading to dose 
interruption of Lynparza were anemia (25%) and thrombocytopenia (6%) and the 
most frequent adverse reaction leading to reduction of Lynparza was anemia (16%). 
Discontinuation due to adverse reactions occurred in 18% of Lynparza. The adverse 
reaction that most frequently led to discontinuation of Lynparza was anemia (7%).
Tables 18 and 19 summarize the adverse reactions and laboratory abnormalities, 
respectively, in patients in PROfound.
Table 18  Adverse Reactions* Reported in ≥10% of Patients in PROfound

Adverse Reactions Lynparza tablets
n=256

Enzalutamide  
or abiraterone 

n=130
Grades 1-4

(%)
Grades 3-4

(%)
Grades 1-4

(%)
Grades 3-4

(%)
Blood and lymphatic disorders

Anemia† 46 21 15 5
Thrombocytopenia‡ 12 4 3 0

Gastrointestinal disorders
Nausea 41 1 19 0
Diarrhea 21 1 7 0
Vomiting 18 2 12 1

General disorders and  
administration site conditions

Fatigue (including asthenia) 41 3 32 5
Metabolism and nutrition disorders

Decreased appetite 30 1 18 1
Respiratory, thoracic, and mediastinal disorders

Cough 11 0 2 0
Dyspnea 10 2 3 0

*  Graded according to the National Cancer Institute Common Terminology Criteria for  
Adverse Events (NCI CTCAE), version 4.03

†  Includes anemia and hemoglobin decreased
‡  Includes platelet count decreased and thrombocytopenia

In addition, adverse reactions of clinical relevance in PROfound that occurred in 
<10% of patients receiving Lynparza were neutropenia (9%), venous thromboembolic 
events (7%), dizziness (7%), dysgeusia (7%), dyspepsia (7%), headache (6%), 
pneumonia (5%), stomatitis (5%), rash (4%), blood creatinine increase (4%), 
pneumonitis (2%), upper abdominal pain (2%), and hypersensitivity (1%).
Table 19  Laboratory Abnormalities Reported in ≥25% of Patients in PROfound

Laboratory 
Parameter*

Lynparza tablets
n†= 256

Enzalutamide 
or abiraterone 

n†=130
Grades 1-4
n= 247 (%)

Grades 3-4
n=247 (%)

Grades 1-4
n=124 (%)

Grades 3-4
n=124 (%)

Decrease in hemoglobin 242 (98) 33 (13) 91 (73) 5 (4)
Decrease in lymphocytes 154 (62) 57 (23) 42 (34) 16 (13)
Decrease in leukocytes 130 (53) 9 (4) 26 (21) 0
Decrease in absolute  
neutrophil count

83 (34) 8 (3) 11 (9) 0

* Patients were allowed to enter clinical studies with laboratory values of CTCAE Grade 1.
†  This number represents the safety population. The derived values in the table are based on  

the total number of evaluable patients for each laboratory parameter.

Postmarketing Experience
The following adverse reactions have been identified during post approval use of 
Lynparza. Because these reactions are reported voluntarily from a population 

of uncertain size, it is not always possible to reliably estimate their frequency or 
establish a causal relationship to drug exposure.
Immune System Disorders: Hypersensitivity including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.
DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents,  
including DNA damaging agents, indicate a potentiation and prolongation of 
myelosuppressive toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in  
the full Prescribing Information]. Avoid coadministration of strong or moderate 
CYP3A inhibitors. If the strong or moderate inhibitor must be coadministered, 
reduce the dose of Lynparza [see Dosage and Administration (2.4) in the full 
Prescribing Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib 
exposure, which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) 
in the full Prescribing Information]. Avoid coadministration of strong or moderate 
CYP3A inducers.
USE IN SPECIFIC POPULATIONS
Pregnancy 
Risk Summary 
Based on findings in animals and its mechanism of action [see Clinical 
Pharmacology (12.1) in the full Prescribing Information], Lynparza can cause 
fetal harm when administered to a pregnant woman. There are no available data 
on Lynparza use in pregnant women to inform the drug-associated risk. In an 
animal reproduction study, the administration of olaparib to pregnant rats during 
the period of organogenesis caused teratogenicity and embryo-fetal toxicity at 
exposures below those in patients receiving the recommended human dose of  
300 mg twice daily (see Data). Apprise pregnant women of the potential hazard  
to the fetus and the potential risk for loss of the pregnancy.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. The estimated background risk in the U.S. 
general population of major birth defects is 2-4%; and the risk for spontaneous 
abortion is approximately 15-20% in clinically recognized pregnancies.
Data
Animal Data
In a fertility and early embryonic development study in female rats, olaparib  
was administered orally for 14 days before mating through to Day 6 of pregnancy, 
which resulted in increased post-implantation loss at a dose level of 15 mg/kg/day  
(with maternal systemic exposures approximately 7% of the human exposure  
(AUC0-24h) at the recommended dose).
In an embryo-fetal development study, pregnant rats received oral doses of  
0.05 and 0.5 mg/kg/day olaparib during the period of organogenesis. A dose of 
0.5 mg/kg/day (with maternal systemic exposures approximately 0.18% of human 
exposure (AUC0-24h) at the recommended dose) caused embryo-fetal toxicities 
including increased post-implantation loss and major malformations of the eyes 
(anophthalmia, microphthalmia), vertebrae/ribs (extra rib or ossification center; 
fused or absent neural arches, ribs, and sternebrae), skull (fused exoccipital), 
and diaphragm (hernia). Additional abnormalities or variants included incomplete 
or absent ossification (vertebrae/sternebrae, ribs, limbs) and other findings in the 
vertebrae/sternebrae, pelvic girdle, lung, thymus, liver, ureter, and umbilical artery. 
Some findings noted above in the eyes, ribs, and ureter were observed at a dose 
of 0.05 mg/kg/day olaparib at lower incidence.
Lactation
Risk Summary
No data are available regarding the presence of olaparib in human milk, or on its 
effects on the breastfed infant or on milk production. Because of the potential for 
serious adverse reactions in the breastfed infants from Lynparza, advise a lactating 
woman not to breastfeed during treatment with Lynparza and for one month  
after receiving the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Recommend pregnancy testing for females of reproductive potential prior to  
initiating treatment with Lynparza.
Contraception
Females
Lynparza can cause fetal harm when administered to a pregnant woman [see  
Use in Specific Populations (8.1) in the full Prescribing Information]. Advise females 
of reproductive potential to use effective contraception during treatment with 
Lynparza and for at least 6 months following the last dose.  
Males
Based on findings in genetic toxicity and animal reproduction studies, advise male 
patients with female partners of reproductive potential or who are pregnant to use 
effective contraception during treatment and for 3 months following the last dose 
of Lynparza. Advise male patients not to donate sperm during therapy and for  
3 months following the last dose of Lynparza [see Use in Specific Populations (8.1) 
and Nonclinical Toxicology (13.1) in the full Prescribing Information].   
Pediatric Use
Safety and effectiveness of Lynparza have not been established in pediatric patients.
Geriatric Use
Of the 2901 patients with advanced solid tumors who received Lynparza as a single 
agent, 680 (23%) patients were aged ≥65 years, and this included 206 (7%) patients 
who were aged ≥75 years. Thirteen (0.4%) patients were aged ≥85 years.
Of the 535 patients with advanced solid tumors who received Lynparza tablets  
300 mg orally twice daily in combination with bevacizumab, 204 (38%) patients 
were aged ≥65 years, and this included 31 (6%) patients who were aged ≥75 years.
No overall differences in the safety or effectiveness of Lynparza were observed 
between these patients and younger patients.
Renal Impairment
No dosage modification is recommended in patients with mild renal impairment 
(CLcr 51 to 80 mL/min estimated by Cockcroft-Gault). Reduce Lynparza dosage 
to 200 mg twice daily in patients with moderate renal impairment (CLcr 31 to  
50 mL/min) [see Dosage and Administration (2.5) in the full Prescribing Information]. 
There are no data in patients with severe renal impairment or end-stage disease (CLcr 
≤30 mL/min) [see Clinical Pharmacology (12.3) in the full Prescribing Information]. 

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate 
hepatic impairment (Child-Pugh classification A and B). There are no data in 
patients with severe hepatic impairment (Child-Pugh classification C) [see Clinical 
Pharmacology (12.3) in the full Prescribing Information].
Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
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Local Therapy in Metastatic Prostate Cancer:  
Treating the Primary or Oligometastatic Sites.  
What’s the Evidence?
Bogdana Schmidt, MD, MPH
Huntsman Cancer Institute, University of Utah,  
Salt Lake City

Annually in the United States 
8% of men diagnosed with prostate 
cancer present with metastatic dis-
ease, for which 5-year survival is a 
disappointing 30%.1,2 Definition of 
oligometastatic disease is evolving 
as our imaging modalities become 
more sensitive at detecting sites of 
metastasis. Furthermore, the up-
per limit on the number of lesions 
defined as “oligo,” ranges from 3 
to 5 and typically describes lymph 
node and bony metastasis. Staging 
with 68Ga-prostate-specific mem-
brane antigen positron emission to-
mography/CT appears to show the 
highest detection rates of metastases 
compared to other imaging modal-
ities.3 Although to date there are no 
randomized data demonstrating a 
better clinical outcome by using 
68Ga-prostate-specific membrane 
antigen positron emission tomogra-
phy/CT for oligometastatic disease, 
it can be assumed that the higher de-
tection rate will allow more patients 
to be diagnosed earlier in the met-
astatic course. With a known stage 
migration effect, it is important to 
consider what goals of treatment 
we are seeking in these patients and 
what the role of therapy is.3

Conventionally, metastatic hor-
mone sensitive prostate cancer is 
approached systemically with an-
drogen-deprivation therapy (ADT) 
with or without chemotherapy 
or secondary androgen-receptor 
blockade—without local treatment 
to the primary tumor or metasta-
sis-directed therapy (MDT). Trials 
evaluating the use of abiraterone 
+ prednisone, enzalutamide, and, 
most recently, darolutamide in com-
bination with ADT and docetaxel 
demonstrate improvement in over-
all survival (OS). However, these 
trials suggest greater benefit for 
higher volume metastatic disease 
and may indicate overtreatment 
in the oligometastatic setting.4 Ac-
cumulating evidence suggests that 
local treatment to the primary and 
MDT could delay disease progres-
sion and/or the need for systemic 
therapy, with a subsequent im-
provement in quality of life.

Numerous retrospective studies 
demonstrated an associated sur-
vival benefit in local therapy with 
radical prostatectomy (RP). Culp 
et al used the SEER (Surveillance, 
Epidemiology, and End Results) 
registry from 2004 to 2010 to assess 
cancer-specific mortality (CSM) in 
men who underwent local therapy, 
including RP or brachytherapy, 
compared with no local therapy. 

Men treated with RP had a 62% 
decreased risk of CSM (HR 0.38, 
95% CI 0.27–0.53, p <0.001), and 
men who underwent brachythera-
py had a 32% decreased risk (HR 
0.68, 95% CI 0.49–0.93, p=0.018). 
RP was associated with decreased 
CSM across all metastasis stages.5 
Satkunasivam et al compared in-
tensity-modulated radiation ther-
apy, conformal radiation therapy, 
and RP with patients who did not 
receive local treatment, demon-
strating CSM HR 0.48 (95% CI 
0.27–0.85, p = 0.01) for RP, HR 
0.38 (95% CI 0.24–0.61, p <0.001) 

for intensity-modulated radiation 
therapy, and HR 0.85 (95% CI 
0.64–1.14, p = 0.3) for conformal 
radiation therapy.6 While these ret-
rospective studies suggest a benefit 
to prostatectomy, they lack gran-
ularity in systemic treatment data 
and consistency in radiation dos-
ing, and carry the inherent selec-
tion bias of such registries.

Prospective surgical trials are 
challenging, but recently TRoM-
bone, a prospective, randomized, 
nonblinded trial demonstrated the 
feasibility and safety of addition of 
RP in newly diagnosed oligomet-
astatic, locally resectable prostate 
cancer to ADT ± docetaxel che-
motherapy compared to systemic 
therapy alone. They recruited 50 
patients within 14 months and es-
tablished that surgery was safe and 
had similar impact on early func-
tional outcomes as surgery for men 
with localized disease.7 SWOG 
(Southwest Oncology Group) 1802 
and SIMCAP (Surgery in Meta-
static Carcinoma of Prostate) are 
ongoing randomized trials to pro-
spectively evaluate the role of local 
treatment to the prostate. Radio-
therapy to the prostate is another 
means of local treatment and has 
been evaluated by 2 prospective 

Table 1. Role of local therapy (randomized trials)

Study Name Inclusion Phase Design Participants
Primary 

Endpoint NCT Results

TRoMbone M1b (≤ 3 
mets) 

Feasibility RP-eLND + SOC 
vs SOC 

51 Feasibility ISRCTN 15704862 Feasible to randomize with acceptable short-term outcomes 

SWOG 1802 M1 Phase 3 SOC vs SOC + 
definitive local 
(RP or RT) 

1,273 OS NCT03678025 Expected October 2031 

SIMCAP M1 Phase 2.5 SOC vs SOC 
+ RP

190 FFS at 2 yrs, 
if phase 3, 
OS

NCT03456843 Expected September 2022

STAMPEDE 
(arm H)

M1 Phase 2 and 
phase 3

ADT and pros-
tate RT vs ADT 
alone

1,032 OS NCT 00246476 RT improved FFS (HR 0.76, 95% CI 0.68–0.84,
p <0.0001) not OS (HR 0.92, 95% CI 0.80–1.06
p = 0.266) 

HORRAD M1b Phase 2 ADT and pros-
tate RT vs ADT 
alone

432 OS SRCTN06890529 Median OS 45 mos (95% CI 40.4–49.6) in ADT + RT vs
43 mos (95% CI 32.6–53.4) in ADT alone (p = 0.4) 

eLND, extended lymph node dissection. FFS, failure-free survival. mets, metastases. RT, radiotherapy. SOC, standard of care. STAMPEDE, Systemic Therapy in Advancing or Metastatic Prostate Can-
cer: Evaluation of Drug Efficacy. TRoMbone, Testing Radical prostatectomy in Men with prostate cancer and oligometastases to the Bone.

Arrow-right Continued on page 26

“ Accumulating 
evidence suggests 
that local 
treatment to the 
primary and MDT 
could delay disease 
progression and/
or the need for 
systemic therapy, 
with a subsequent 
improvement in 
quality of life.”
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randomized trials, HORRAD and 
STAMPEDE. A meta-analysis of 
these trials showed the addition of 
prostate radiotherapy to ADT did 
not improve OS (HR 0.92, 95% CI 
0.81–1.04, p = 0.195); however, a 
7% improvement in 3-year OS was 
seen among men with fewer than 5 
bony metastases (Table 1).8

Data from prospective trials 
exploring the role of MDT in the 
setting of oligometastatic prostate 
cancer patients are accumulating. 
The STOMP trial, a phase II, mul-
ticenter, randomized study of 62 
patients who developed recurrence 
in 3 or fewer sites after primary 
treatment comparing MDT to all 
lesions (either metastasectomy or 
stereotactic body radiation thera-
py) vs surveillance alone demon-
strated that patients receiving MDT 
experienced a longer ADT-free sur-
vival (21 vs 13 months), with 5-year 
ADT-free survival of 8% in patients 
under surveillance alone and 34% 
for the MDT arm (HR 0.57, 80% 
CI 0.38-0.84, log-rank p = 0.06). 
While suggesting benefit to MDT, 
STOMP was intended to inform 
additional phase 3 studies and was 
not powered to detect difference 

in survival.9 The ORIOLE trial, a 
phase II, multicenter, randomized 
study of 54 men with recurrent hor-
mone-sensitive prostate cancer and 
3 or fewer metastases detected by 
conventional imaging compared 
stereotactic ablative radiotherapy 
(SABR) vs surveillance. Progres-
sion at 6 months occurred in 7 of 
36 patients (19%) receiving SABR 
and 11 of 18 patients (61%) un-
dergoing surveillance (p = 0.005). 
SABR improved median progres-
sion-free survival (not reached vs 
5.8 months; HR 0.30, 95% CI 0.11-
0.81, p = 0.002) (Table 2).10

With improvement in imaging 
technologies, we are increasingly 
identifying men with oligometa-
static prostate cancer as a distinct 
entity. Treatment for these patients 
remains controversial as our abili-
ty to target discrete sites of disease 
improves. Prior thinking that this 
is an early glimpse into a systemic 
disease where treatment of isolated 
lesions is futile is being contested 
by our ability to aggressively treat 
sites of metastasis. Numerous other 
cancers (breast, ovarian, colorectal, 
etc) are routinely managed with 
multimodal treatments directed at 

the primary site, sites of metastasis, 
and systemic chemo-/hormonal 
therapy, and this may become our 
new standard of care with prostate 
cancer. To best serve our patients, 
we should assess and treat them in 
a multidisciplinary setting includ-
ing medical oncology, radiation 
oncology, and urologic oncology, 
and rely on prospective trials to 
guide our practice. STOP
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2021;71(1):7-33. 
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Table 2. Role of MDT (randomized trials)

Study Name Inclusion Phase Design Participants
Primary 

Endpoint NCT Results

STOMP N1 + M1 ≤3 
lesions by 
choline PET

Phase 2 Arm A: observation, arm B: 
SBRT or surgery to metasta-
sis; ADT at progression

62 ADT-free 
survival

NCT01558427 Arm A: 13 mos vs arm B: 21 mos (HR 0.6, 80% CI: 0.40-0.90, 
p = 0.11). 5-yr ADT-free survival of 8% vs 34% (HR 0.57, 80%  
CI 0.38-0.84, p = 0.06)

ORIOLE M1 ≤3 lesions Phase 2 Observation vs SABR 54 PFS NCT02680587 Progression at 6 mos 7/36 pts (19%) SABR vs 11/18 (61%) obser-
vation, (p = 0.005); SABR improved PFS, not reached vs 5.8 mos 
HR 0.3, 95% CI: 0.11-0.81, p = 0.002

ORIOLE, Observation vs Stereotactic Ablative Radiation for Oligometastatic Prostate Cancer. PET, positron emission tomography. PFS, progression-free survival. SBRT, stereotactic body radiation 
therapy. STOMP, Surveillance or metastasis-directed Therapy for Oligometastatic Prostate cancer recurrence.

“ To best serve 
our patients, we 
should assess and 
treat them in a 
multidisciplinary 
setting including 
medical oncology, 
radiation oncology, 
and urologic 
oncology, and rely 
on prospective 
trials to guide our 
practice.”

LOCAL THERAPY IN METASTATIC PROSTATE CANCER
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Germline Testing in Prostate Cancer: Urologists Should 
Lead the Way
Daniel Triner, MD, PhD
University of Michigan, Ann Arbor

Todd M. Morgan, MD
University of Michigan, Ann Arbor

Incorporation of germline test-
ing into the management of patients 
with prostate cancer has brought 
about a new era. Mutations to genes 

involved in repairing DNA, such 
as through double-strand break re-
pair (eg BRCA1, BRCA2, or ATM) 
or mismatch repair (eg MLH1, 
MSH2, PMS2, and MSH6) can 
all drive hereditary prostate can-
cer risk. Large cohort studies have 
shown that 5%–17% of patients 
with prostate cancer, depending on 

the cohort characteristics, will har-
bor a germline mutation.1 In a clas-
sic study, Pritchard and colleagues 
showed that approximately 12% of 
patients with metastatic prostate 
cancer have a relevant mutation in 
a DNA-repair gene, with BRCA2 
mutations comprising nearly half 
of the mutations.2 This substan-

tially impacted current guidelines, 
which recommend germline test-
ing in any patient with metastatic 
or node-positive prostate cancer, 
those with very-high- and high-risk 
localized prostate cancer, and those 
with lower-risk prostate  cancer who 

Arrow-right Continued on page 27
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have a strong family history of can-
cer or Ashkenazi Jewish ancestry.3 

There are several reasons why 
germline testing needs to be a 
key component of prostate cancer 
care. For one, pathogenic germline 
mutations have an important role 
in prognostication. For example, 
pathogenic germline mutations in 
BRCA2 are associated with a high-
er risk of developing metastatic 
disease and worse survival.4 Germ-
line testing may also be useful for 
guiding prostate cancer therapy. 
In patients with metastatic castra-
tion-resistant prostate cancer and 
pathogenic alterations in BRCA1, 
BRCA2, or ATM, treatment with 
poly (ADP-ribose) polymerase 
(PARP) inhibitor therapy has been 
approved based on phase 3 trial 
data.5 Immune checkpoint inhi-
bition is already approved for use 
in patients with metastatic solid 
tumors in the setting of mismatch 
repair gene mutations.

In addition to the prognostic and 
therapeutic importance of germline  
testing, there are important person-
al repercussions of germline test-
ing.  Identification of pathogenic 
germline variants can lead to high 
patient anxiety with regard to their 
diagnosis, life/disability insurance 
discrimination, and future finan-
cial considerations. In addition, 
there are critical considerations for 
screening/early detection in at-risk 
family members, with cascade test-
ing a vital component of post-test 
genetic counseling. 

Implementation of germline 
testing for men with prostate can-
cer requires appropriate pre-test 
genetic education, and multiple 
clinical models exist to guide 
implementation.6 One model in-
cludes referral of patients with 

indications for testing to certified 
genetic counselors for pre-test 
counseling (risks, benefits, lim-
itations, possible results, and im-
plications), germline testing, and 
patient/family followup based on 
results. However, as indications 
for genetic testing have expand-
ed, there has been a concomitant 
nationwide shortage of genetic 
counselors, which has made this a 
significant barrier to genetic test-
ing in many settings.7 

Another model for germline 
testing involves the clinicians per-
forming pre-test counseling and 
testing and waiting on test results 
to guide the need for referral to 
genetic counseling. Among medi-
cal oncologists, a growing number 
of providers are performing test-
ing and counseling on their own. 
Provider-level germline testing 
has been implemented in patients 
with ovarian or breast cancer with 
a high level of patient satisfaction, 
and recent efforts have brought 
this approach into the prostate 
cancer clinic. In 2020, Scheinberg 
and colleagues published a study 
in which medical oncologists were 
provided with 1 hour of training in 
germline testing and counseling of 
men with metastatic prostate can-
cer.8 Pre-test genetic counseling 
was performed by the physician 
at the initial oncology appoint-
ment, and 98% of patients (63/66) 

agreed to germline testing. This 
was met with high patient and cli-
nician satisfaction.8

To assess the viability of this 
approach in a multidisciplinary 
setting, we performed a prospec-
tive study of 275 patients with 
localized or metastatic prostate 
cancer, assessing both urologist- 
and medical oncologist-led pre-
test genetic counseling.9 In both 
settings, there were high rates of 
germline testing, and 98% of pa-
tients reported being satisfied with 
the quality of pre-test counseling. 
This study lends support to a clini-
cian-led genetic testing model, but 
also emphasizes the importance 
of educating patients prior to per-
forming testing.

As an alternative to clinician-led 
pre-test counseling, video educa-
tion may provide an effective me-
dium for patient education. In fact, 
one study found that when given 
the choice between a brief pre-re-
corded video and in-person coun-
seling, men with prostate cancer 
chose video-based pre-test educa-
tion at a high rate with comparable 
use of germline testing.10 Addition-
ally, COVID-19 has increased the 
nationwide utilization of telemed-
icine. This can be telephone- or 
Web-based (audio and/or visual) 
pre- and post-test counseling with 
provided visual aids. Telegenetics 
is an effective delivery model for 
genetic education that is already 
widely available and has been high-
ly successful in breast and ovarian 
cancer.11 

In summary, expanded indica-
tions for germline testing, partic-
ularly in clinically localized pros-
tate cancer, necessitate increased 
access to testing. To alleviate this 
need, we propose updated clin-
ic workflows to include physi-
cian-level pre-test counseling. We 
and others have shown that, with 
brief training, physicians can ef-
fectively provide pre-test coun-
seling with positive outcomes 
and high utilization. This specific 
model may decrease the burden 
on genetic counselors to perform 
pre- and post-test counseling and 
streamline clinical care for pa-
tients. Moreover, we should work 
toward expansion of video and 
telegenetics, and development of 
more patient-facing education-

al material, which have all been 
shown to be effective. Prostate 
cancer providers must also remain 
aware of updated indications for 
germline testing. Undoubtedly, 
addressing gaps in implementa-
tion of germline testing will im-
prove the care of prostate cancer 
patients and their families. STOP
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“ We and others 
have shown that, 
with brief training, 
physicians can 
effectively provide 
pre-test counseling 
with positive 
outcomes and high 
utilization.”
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“ Another model 
for germline 
testing involves 
the clinicians 
performing pre-
test counseling and 
testing and waiting 
on test results to 
guide the need for 
referral to genetic 
counseling.”

“ In patients 
with metastatic 
castration-
resistant 
prostate cancer 
and pathogenic 
alterations in 
BRCA1, BRCA2, 
or ATM, treatment 
with poly (ADP-
ribose) polymerase 
(PARP) inhibitor 
therapy has been 
approved based 
on phase 3 trial 
data.”



SEPTEMBER 2022   AUANEWS28
Important Considerations and Strategies for  
Prostate Specific Antigen Screening in Black Men
Ashley O. Gordon, MD
University of Miami, Desai Sethi Urology Institute, 
Florida

Leslie A. Deane, MD, MS, FRCSC, 
FACS
University of Miami, Desai Sethi Urology Institute, 
Florida  
Bruce W. Carter Veterans Affairs Medical Center, 
Miami, Florida

Chad R. Ritch, MD, MBA, FACS
University of Miami, Desai Sethi Urology Institute, 
Florida

Introduction
Prostate cancer (PCa) is the most 

common cancer in men in the Unit-
ed States. However, Black men have 
an over 2-fold increased risk of PCa 
death, the largest racial inequality 
in mortality among all cancers in 
the U.S.1 This disparity likely stems 
from a variety of complex distinc-
tions in biological, socioeconomic, 
and environmental factors. Black 
men in the U.S. are more likely to 
present with PCa at younger ages 
and with more aggressive disease 
compared with men of other rac-
es. Tsodikov et al found that Black 
men had an estimated 44%–75% 
higher risk of progression to meta-
static disease by the time of clinical 
diagnosis when compared to the 
general population.2 On the other 
hand, racial parity in PCa survival 
from diagnosis has been established 
in various studies in equal access 
settings when matching by disease 
severity.3 Nevertheless, racial in-
equalities have been identified in 
screening practices and this has 
been exacerbated by the 2012 U.S. 
Preventive Services Task Force rec-

ommendation against routine PSA 
testing which resulted in an imme-
diate fall in PSA-based screening 
frequency. The potential adverse 
impact that national screening rec-
ommendations has on PSA testing 
and outcome in Black men is es-
pecially noteworthy given the low 
representation of Black patients in 
landmark PCa screening trials (see 
Table).

Utility of PSA Screening 
in Black Men

While the magnitude of impact 
appears heterogenous across age 
and racial groups, young Black 
men appear to be most adversely 
impacted by this trend. Kensler 
et al analyzed data from a nation-
al cross-sectional survey of PSA 
screening (2012–2018) along with 
PCa stage-specific incidence trends 
in Surveillance, Epidemiology, and 
End Results and demonstrated a 
modest decline in the frequency of 
screening in Black men compared 
to White men.  Younger Black men 
(40–54 years old) were most affect-
ed, with a significant decrease in 
PSA testing frequency compared 
to White men.4 In addition, using 
data from the Veterans Health Ad-
ministration, Qiao et al demon-
strated that Black men aged 40–55 
diagnosed with PCa and without 
prior PSA screening (compared to 
those with prior screening) were 
more likely to have PSA >20 ng/
ml, Gleason score ≥8, metastatic 
disease, and higher PCa specific 
mortality.5 Undoubtedly, the ra-
cially disproportionate burden of 

PCa coupled with the lack of rep-
resentation in screening trials, and 
potential adverse outcomes, war-
rant specific guidelines tailored to 
Black men.

The establishment of targeted 
screening initiatives is imperative 
to providing Black men with an 
equitable opportunity to derive 
the benefit of screening programs. 
This multifaceted problem lends 
itself well to the broad potential of 
intensified early detection strate-
gies. Still, we must carefully weigh 
benefit-harm tradeoffs. Nyame et 
al suggest that increasing screen-
ing frequency in Black men to an-
nual testing enhances the mortali-
ty reduction (to 29%–31%) but also 
significantly increases overdiagno-
sis (to 112–129 per 1,000 men). 
Alternatively, restricting screening 
to ages 55–69 years produces a 
smaller mortality reduction (18%–
20%) but a more acceptable rate 

of overdiagnosis (30–33 per 1,000 
men).6 A 2017 analysis of race-spe-
cific patterns of PCa before and 
after PSA screening estimated the 
cumulative risk of developing po-
tentially fatal PCa among Black 
men at any given age parallels that 
in the general population up to 10 
years older. Thus, the investigators 
suggested Black men may benefit 
from screening 10 years earlier 
than the general population. De-
spite these data, many studies 
have adequately illustrated that 
Black and White men have similar 
PCa outcomes when matched for 
age, stage, and grade in the setting 
of equal treatment.6,7 Though we 
emphasize its importance, target-
ed screening with PSA, imaging 
adjuncts, and any potential novel 
tests should be implemented selec-
tively, accounting for family his-
tory, genetic risk, and life expec-
tancy >10 years. Furthermore, a 
more intensive screening regimen 
may dissuade Black men, a com-
munity with a known and justified 
mistrust of the health care system, 
from seeking support entirely. On 
the contrary, less frequent screen-
ing may result in missing a small 
window of early detection, sig-
nificantly negating the benefit of 
screening. Working towards iden-
tifying that “sweet spot” is there-
fore of utmost importance. 

Screening and Detection 
Strategies in Black Men

A fundamental stride towards 

Table. Proportion of Black Men in Prostate Cancer Screening Trials

Sample 
Size

White/Non-Hispanic 
White (% of total)

Black/Non-Hispanic 
Black (% of total)

Race Unknown or Not 
Reported (% of total)

The Norrkoping Randomized Prostate Cancer 
Screening Trial

9,026 8,575 (95) 451 (5.0)

The Prostate, Lung, Colorectal, and Ovarian 
Cancer (PLCO) Screening Study

76,702 65,197 (85) 3,375 (4.4) 2,853 (3.7)

European Randomized Study of Screening for 
Prostate Cancer (ERSPC)

241,254 238,841 (99) 2,413 (0.1)

The Cluster Randomized Trial of PSA Testing 
for Prostate Cancer (CAP)

419,582 415,386 (99) 4,196 (0.1)

The Quebec Trial (LUPCSP) 46,486 * * *

*Data on race/ethnicity was not collected per author

“ The establishment 
of targeted 
screening 
initiatives is 
imperative 
to providing 
Black men with 
an equitable 
opportunity to 
derive the benefit 
of screening 
programs.”
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“ While the 
magnitude of 
impact appears 
heterogenous 
across age and 
racial groups, 
young Black men 
appear to be most 
adversely impacted 
by this trend.”
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diminishing PCa disparities in-
cludes determining the efficacy of 
screening measures in Black men 
and ultimately how to maximize 
these through meaningful adjust-
ments. Identifying Black men at 
highest risk of PCa specific mor-
tality is an essential first step; ad-
ditionally, judicious utilization 
of adjunct multiparametric mag-
netic resonance imaging (mpM-
RI) may help to select those who 
would benefit from more intense 
screening and invasive testing (ie 
biopsy) while reducing the harm 
of overdiagnosis. mpMRI has 
been established as an important 
tool for the detection of clinically 
significant PCa, however there is 
significant disparity in use, partic-
ularly among Black men.8 When 
evaluating prostatectomy speci-
mens in patients with pathological 
upgrading from ultrasound-guided 
biopsy to final prostatectomy, the 
dominant lesion was more often 
anteriorly located in Black men 
(59% vs 0%).9 These data suggest 
that mpMRI should be consid-
ered in Black men prior to biopsy 
to rule out significant foci of an-
terior disease that may be missed 
by standard systematic templates. 
Furthermore, increased use of 
mpMRI to detect clinically suspi-
cious lesions in Black men found 
to have elevated PSA by screen-
ing may decrease overdetection of 
nonlife-threatening cancer and ab-
rogate the potential harm of earli-
er and more intense screening. 

An enterprise worthwhile is 
mending Black men’s mistrust 
of the health system through ed-
ucation, church gatherings, and 
mobile screenings. Murphy et al 
promote the utilization of barber-
shops as culturally relevant venues 
for health promotion delivery and 
disease prevention services, subse-
quently diminishing access barri-
ers. Thomas Farrington, a 20-year 
PCa survivor, founded the Pros-
tate Health Education Network 
(PHEN) with a focus on address-
ing PCa racial disparities through 
patient education and awareness 
webinars and clinical trial rallies. 
PHEN also began partnering with 
churches in 2009 and has since 
worked with more than a thousand 
churches nationwide. Notably, in 
2006 PHEN introduced the con-
cept of resolutions to address the 
African American PCa crisis, urg-
ing federal agencies to address the 
health crisis through education, 
outreach, and research specifical-
ly focused on African American 
men. Additionally, the power and 
influence of athletes and celebri-
ties must not be underestimated. A 
recent example was demonstrated 
by TODAY show anchor and PCa 
survivor Al Roker who made it a 
point to inform people by discuss-
ing his own journey with the dis-
ease and its treatments, with spe-
cial focus on those within the Black 
community.

It is also important to have a 
careful, unhurried, and well-fo-
cused discussion with Black men 
regarding the importance of 
screening. Approaches that imme-
diately move to biopsy or other 
invasive diagnostics for marginal 
elevations in PSA may deter Black 
men from engaging with the sys-
tem and process. We should seek 
to adopt an approach that aims 
to determine that a biopsy is not 
warranted and is safe to omit due 
to predetermined and acceptably 
low pre-test probability of cancer 
presence, rather than biopsy being 
the default position. To this end, 
improved engagement and confi-
dence may be realized. 

Future Directions
Representation in the research 

and development space is critical. 

Prior to Food and Drug Adminis-
tration acceptance and subsequent 
clinical guideline recommen-
dations, any potential new PCa 
screening test should be sufficient-
ly studied and validated in Black 
populations. A goal of a minimum 
of 20% Black participants should 
be sought for novel PCa tests. A 
2020 review of 72 global phase 3 
and 4 PCa clinical trials found an 
overwhelmingly high proportion 
of White participants, comprising 
over 96% of the study population.10 
Studies have shown that minorities 
are more likely to participate in 
trials when research personnel are 
from the same racial, cultural, and/
or linguistic background, or when 
they are enrolled through trusted 
institutions such as places of wor-
ship and community-based or-
ganizations. Therefore, racial di-
versity and representation among 
physicians, researchers, clinical 
staff, and patient advocates is ex-
tremely important to disseminate 
the message of PCa screening in 
Black men. Workforce diversi-
ty is an ongoing area of focus for 
many urology training programs 
but should be for all. Our col-
leagues provide better care and 
our institutions will be more high-
ly regarded when the workforce is 
representative of the population. 
Acute awareness of health inequi-
ty is at an all-time high. In the age 
of refined screening approaches, 
precision diagnostics, and indi-
vidualized directed therapies, the 

implementation of PCa screening 
guidelines tailored to Black men 
must be designated as a high prior-
ity. Finally, the inclusion of Black 
physicians and researchers on 
any guideline committee for PCa 
screening is crucial to ensuring ra-
cially diverse and purposeful ad-
vocacy to maximize the benefit of 
expert opinion. STOP
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“ When evaluating 
prostatectomy 
specimens in 
patients with 
pathological 
upgrading from 
ultrasound-guided 
biopsy to final 
prostatectomy, the 
dominant lesion 
was more often 
anteriorly located 
in Black men 
(59% vs 0%).”

“ In the age of 
refined screening 
approaches, 
precision 
diagnostics, and 
individualized 
directed therapies, 
the implementation 
of PCa screening 
guidelines tailored 
to Black men must 
be designated as a 
high priority.”
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YONSA® is the only abiraterone acetate that is micronized, a process that 
increases surface area and enables more rapid dissolution and absorption.1

Discover more at YONSARx.com.

For the treatment of Metastatic 
Castration-Resistant Prostate 
Cancer (CRPC)1

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

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hypertension, Hypokalemia, and Fluid Retention Due to Mineralocorticoid Excess: YONSA® may cause hypertension, 
hypokalemia, and fluid retention due to increased mineralocorticoid levels resulting from CYP17 inhibition. Monitor 
patients at least once a month. Control hypertension and correct hypokalemia before and during treatment with YONSA®.
Closely monitor patients whose underlying medical conditions might be compromised by increases in blood pressure, 
hypokalemia, or fluid retention, such as those with heart failure, recent myocardial infarction, cardiovascular disease, 
or ventricular arrhythmia. In postmarketing experience, QT prolongation and Torsades de Pointes have been observed 
in patients who develop hypokalemia while taking abiraterone acetate.
The safety of YONSA® in patients with left ventricular ejection fraction <50%, or New York Heart Association (NYHA) 
Class III or IV heart failure (in Study 1) or NYHA Class II to IV heart failure (in Study 2), was not evaluated because 
these patients were excluded from randomized clinical trials.

Please see additional Important Safety Information, and accompanying Brief Summary.

Because it lets you 
explore the capabilities
OF AN INNOVATIVE ABIRATERONE ACETATE FORMULATION

 WHYYONSA?

Scan to find out

 WHYYONSA?

IMPORTANT SAFETY INFORMATION (cont)
WARNINGS AND PRECAUTIONS (cont)
Adrenocortical Insufficiency: Adrenocortical insufficiency (AI) was reported in patients receiving abiraterone acetate 
in combination with corticosteroid, following an interruption of daily steroids and/or with concurrent infection or 
stress. Monitor patients for symptoms and signs of AI, particularly if patients are withdrawn from corticosteroids, have 
corticosteroid dose reductions, or experience unusual stress. Symptoms and signs of AI may be masked by adverse 
reactions associated with mineralocorticoid excess seen in patients treated with YONSA®. Perform appropriate tests, if 
indicated, to confirm AI. Increased dosages of corticosteroids may be used before, during, and after stressful situations.
Hepatotoxicity: In postmarketing experience, there has been abiraterone acetate-associated severe hepatic toxicity, 
including reports of fulminant hepatitis, acute liver failure, and deaths. Measure serum transaminases (ALT and AST) 
and bilirubin levels prior to starting treatment with YONSA®, every two weeks for the first three months of treatment, 
and monthly thereafter. In patients with baseline moderate hepatic impairment receiving a reduced YONSA® dose 
of 125 mg, measure ALT, AST, and bilirubin prior to the start of treatment, every week for the first month, every two 
weeks for the following two months of treatment, and monthly thereafter.
Promptly measure serum total bilirubin, AST, and ALT if clinical symptoms or signs suggestive of hepatotoxicity 
develop. Elevations of AST, ALT, or bilirubin from the patient’s baseline should prompt more frequent monitoring. If at 
any time AST or ALT rise above five times the upper limit of normal (ULN), or the bilirubin rises above three times the 
ULN, interrupt YONSA® treatment and closely monitor liver function.
Re-treatment with YONSA® at a reduced dose level may take place only after return of liver function tests to the 
patient’s baseline, or to AST and ALT less than or equal to 2.5X ULN and total bilirubin less than or equal to 1.5X ULN.
Permanently discontinue treatment with abiraterone acetate for patients who develop a concurrent elevation of ALT 
greater than 3X ULN and total bilirubin greater than 2X ULN in the absence of biliary obstruction or other causes 
responsible for the concurrent elevation. 
The safety of YONSA® re-treatment of patients who develop AST or ALT greater than or equal to 20X ULN and/or 
bilirubin greater than or equal to 10X ULN has not been evaluated. 
Increased Fractures and Mortality in Combination with Radium Ra 223 Dichloride: YONSA® plus methylprednisolone 
is not recommended for use in combination with radium Ra 223 dichloride outside of clinical trials.
Increased incidences of fractures (28.6% vs 11.4%) and deaths (38.5% vs 35.5%) have been observed in patients who 
received abiraterone acetate plus a corticosteroid in combination with radium Ra 223 dichloride compared to patients 
who received placebo in combination with abiraterone acetate plus a corticosteroid.
Embryo-Fetal Toxicity: The safety and efficacy of YONSA® have not been established in females. Based on 
animal reproductive studies and mechanism of action, YONSA® can cause fetal harm and loss of pregnancy when 
administered to a pregnant female. Advise males with female partners of reproductive potential to use effective 
contraception during treatment with YONSA® and for 3 weeks after the final dose of YONSA®.
Females who are pregnant or may be pregnant should not handle YONSA® tablets if broken, crushed, or damaged 
without protection, eg, gloves.
Hypoglycemia: Severe hypoglycemia has been reported when abiraterone acetate was administered to patients with 
pre-existing diabetes receiving medications containing thiazolidinediones (including pioglitazone) or repaglinide. 
Monitor blood glucose in patients with diabetes during and after discontinuation of treatment with abiraterone 
acetate. Assess if antidiabetic drug dosage needs to be adjusted to minimize the risk of hypoglycemia.
ADVERSE REACTIONS
The most common adverse reactions ( 10%) are fatigue, joint swelling or discomfort, edema, hot flush, diarrhea, 
vomiting, cough, hypertension, dyspnea, urinary tract infection, and contusion.
The most common laboratory abnormalities (>20%) are anemia, elevated alkaline phosphatase, hypertriglyceridemia, 
lymphopenia, hypercholesterolemia, hyperglycemia, elevated AST, hypophosphatemia, elevated ALT, and hypokalemia.
DRUG INTERACTIONS
Drugs that Inhibit or Induce CYP3A4 Enzymes: Based on in vitro data, YONSA® is a substrate of CYP3A4. In a drug 
interaction trial, co-administration of rifampin, a strong CYP3A4 inducer, decreased exposure of abiraterone by 55%. 
Avoid concomitant strong CYP3A4 inducers during YONSA® treatment. If a strong CYP3A4 inducer must be  
co-administered, increase the YONSA® dosing frequency only during the co-administration period.
Effects of Abiraterone on Drug-Metabolizing Enzymes: Abiraterone is an inhibitor of the hepatic drug-metabolizing 
enzymes CYP2D6 and CYP2C8. Avoid co-administration of abiraterone acetate with substrates of CYP2D6 with 
a narrow therapeutic index (eg, thioridazine). If alternative treatments cannot be used, exercise caution and consider 
a dose reduction of the concomitant CYP2D6 substrate drug. In a CYP2C8 drug-drug interaction trial in healthy 
subjects, the AUC of pioglitazone (CYP2C8 substrate) was increased by 46% when pioglitazone was given together 
with an abiraterone acetate single-dose equivalent to YONSA® 500 mg. Therefore, patients should be monitored 
closely for signs of toxicity related to a CYP2C8 substrate with a narrow therapeutic index if used concomitantly 
with abiraterone acetate.

Please see the Brief Summary of Full Prescribing Information on following page.
Reference: 1. YONSA® [prescribing information]. Cranbury, NJ: Sun Pharmaceutical Industries, Inc. 

YONSA®  is a registered trademark of Sun Pharma Global FZE.   
©2022 Sun Pharmaceutical Industries, Inc.  All rights reserved.   
January 2022  PM-US-YON-0609

AUANEW1144.indd   1 11/08/22   1:04 PM



YONSA® is the only abiraterone acetate that is micronized, a process that 
increases surface area and enables more rapid dissolution and absorption.1

Discover more at YONSARx.com.

For the treatment of Metastatic 
Castration-Resistant Prostate 
Cancer (CRPC)1

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

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hypertension, Hypokalemia, and Fluid Retention Due to Mineralocorticoid Excess: YONSA® may cause hypertension, 
hypokalemia, and fluid retention due to increased mineralocorticoid levels resulting from CYP17 inhibition. Monitor 
patients at least once a month. Control hypertension and correct hypokalemia before and during treatment with YONSA®.
Closely monitor patients whose underlying medical conditions might be compromised by increases in blood pressure, 
hypokalemia, or fluid retention, such as those with heart failure, recent myocardial infarction, cardiovascular disease, 
or ventricular arrhythmia. In postmarketing experience, QT prolongation and Torsades de Pointes have been observed 
in patients who develop hypokalemia while taking abiraterone acetate.
The safety of YONSA® in patients with left ventricular ejection fraction <50%, or New York Heart Association (NYHA) 
Class III or IV heart failure (in Study 1) or NYHA Class II to IV heart failure (in Study 2), was not evaluated because 
these patients were excluded from randomized clinical trials.

Please see additional Important Safety Information, and accompanying Brief Summary.

Because it lets you 
explore the capabilities
OF AN INNOVATIVE ABIRATERONE ACETATE FORMULATION

 WHYYONSA?

Scan to find out

 WHYYONSA?

IMPORTANT SAFETY INFORMATION (cont)
WARNINGS AND PRECAUTIONS (cont)
Adrenocortical Insufficiency: Adrenocortical insufficiency (AI) was reported in patients receiving abiraterone acetate 
in combination with corticosteroid, following an interruption of daily steroids and/or with concurrent infection or 
stress. Monitor patients for symptoms and signs of AI, particularly if patients are withdrawn from corticosteroids, have 
corticosteroid dose reductions, or experience unusual stress. Symptoms and signs of AI may be masked by adverse 
reactions associated with mineralocorticoid excess seen in patients treated with YONSA®. Perform appropriate tests, if 
indicated, to confirm AI. Increased dosages of corticosteroids may be used before, during, and after stressful situations.
Hepatotoxicity: In postmarketing experience, there has been abiraterone acetate-associated severe hepatic toxicity, 
including reports of fulminant hepatitis, acute liver failure, and deaths. Measure serum transaminases (ALT and AST) 
and bilirubin levels prior to starting treatment with YONSA®, every two weeks for the first three months of treatment, 
and monthly thereafter. In patients with baseline moderate hepatic impairment receiving a reduced YONSA® dose 
of 125 mg, measure ALT, AST, and bilirubin prior to the start of treatment, every week for the first month, every two 
weeks for the following two months of treatment, and monthly thereafter.
Promptly measure serum total bilirubin, AST, and ALT if clinical symptoms or signs suggestive of hepatotoxicity 
develop. Elevations of AST, ALT, or bilirubin from the patient’s baseline should prompt more frequent monitoring. If at 
any time AST or ALT rise above five times the upper limit of normal (ULN), or the bilirubin rises above three times the 
ULN, interrupt YONSA® treatment and closely monitor liver function.
Re-treatment with YONSA® at a reduced dose level may take place only after return of liver function tests to the 
patient’s baseline, or to AST and ALT less than or equal to 2.5X ULN and total bilirubin less than or equal to 1.5X ULN.
Permanently discontinue treatment with abiraterone acetate for patients who develop a concurrent elevation of ALT 
greater than 3X ULN and total bilirubin greater than 2X ULN in the absence of biliary obstruction or other causes 
responsible for the concurrent elevation. 
The safety of YONSA® re-treatment of patients who develop AST or ALT greater than or equal to 20X ULN and/or 
bilirubin greater than or equal to 10X ULN has not been evaluated. 
Increased Fractures and Mortality in Combination with Radium Ra 223 Dichloride: YONSA® plus methylprednisolone 
is not recommended for use in combination with radium Ra 223 dichloride outside of clinical trials.
Increased incidences of fractures (28.6% vs 11.4%) and deaths (38.5% vs 35.5%) have been observed in patients who 
received abiraterone acetate plus a corticosteroid in combination with radium Ra 223 dichloride compared to patients 
who received placebo in combination with abiraterone acetate plus a corticosteroid.
Embryo-Fetal Toxicity: The safety and efficacy of YONSA® have not been established in females. Based on 
animal reproductive studies and mechanism of action, YONSA® can cause fetal harm and loss of pregnancy when 
administered to a pregnant female. Advise males with female partners of reproductive potential to use effective 
contraception during treatment with YONSA® and for 3 weeks after the final dose of YONSA®.
Females who are pregnant or may be pregnant should not handle YONSA® tablets if broken, crushed, or damaged 
without protection, eg, gloves.
Hypoglycemia: Severe hypoglycemia has been reported when abiraterone acetate was administered to patients with 
pre-existing diabetes receiving medications containing thiazolidinediones (including pioglitazone) or repaglinide. 
Monitor blood glucose in patients with diabetes during and after discontinuation of treatment with abiraterone 
acetate. Assess if antidiabetic drug dosage needs to be adjusted to minimize the risk of hypoglycemia.
ADVERSE REACTIONS
The most common adverse reactions ( 10%) are fatigue, joint swelling or discomfort, edema, hot flush, diarrhea, 
vomiting, cough, hypertension, dyspnea, urinary tract infection, and contusion.
The most common laboratory abnormalities (>20%) are anemia, elevated alkaline phosphatase, hypertriglyceridemia, 
lymphopenia, hypercholesterolemia, hyperglycemia, elevated AST, hypophosphatemia, elevated ALT, and hypokalemia.
DRUG INTERACTIONS
Drugs that Inhibit or Induce CYP3A4 Enzymes: Based on in vitro data, YONSA® is a substrate of CYP3A4. In a drug 
interaction trial, co-administration of rifampin, a strong CYP3A4 inducer, decreased exposure of abiraterone by 55%. 
Avoid concomitant strong CYP3A4 inducers during YONSA® treatment. If a strong CYP3A4 inducer must be  
co-administered, increase the YONSA® dosing frequency only during the co-administration period.
Effects of Abiraterone on Drug-Metabolizing Enzymes: Abiraterone is an inhibitor of the hepatic drug-metabolizing 
enzymes CYP2D6 and CYP2C8. Avoid co-administration of abiraterone acetate with substrates of CYP2D6 with 
a narrow therapeutic index (eg, thioridazine). If alternative treatments cannot be used, exercise caution and consider 
a dose reduction of the concomitant CYP2D6 substrate drug. In a CYP2C8 drug-drug interaction trial in healthy 
subjects, the AUC of pioglitazone (CYP2C8 substrate) was increased by 46% when pioglitazone was given together 
with an abiraterone acetate single-dose equivalent to YONSA® 500 mg. Therefore, patients should be monitored 
closely for signs of toxicity related to a CYP2C8 substrate with a narrow therapeutic index if used concomitantly 
with abiraterone acetate.

Please see the Brief Summary of Full Prescribing Information on following page.
Reference: 1. YONSA® [prescribing information]. Cranbury, NJ: Sun Pharmaceutical Industries, Inc. 

YONSA®  is a registered trademark of Sun Pharma Global FZE.   
©2022 Sun Pharmaceutical Industries, Inc.  All rights reserved.   
January 2022  PM-US-YON-0609

AUANEW1144.indd   1 11/08/22   1:04 PM



Brief Summary of Prescribing Information for YONSA® (abiraterone acetate) tablets

This Brief Summary does not include all the information needed to use YONSA safely and effectively. 
See full prescribing information for YONSA.

Initial U.S. approval: 2011

INDICATIONS AND USAGE 

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

CONTRAINDICATIONS 

None.

WARNINGS AND PRECAUTIONS

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

Adrenocortical Insufficiency: Monitor for symptoms and signs of adrenocortical insufficiency, particularly if patients are withdrawn from 
corticosteroids, have corticosteroid dose reductions, or experience unusual stress. Symptoms and signs of adrenocortical insufficiency may 
be masked by adverse reactions associated with mineralocorticoid excess seen in patients treated with YONSA. If clinically indicated, perform 
appropriate tests to confirm the diagnosis of adrenocortical insufficiency. Increased dosage of corticosteroids may be indicated before, during 
and after stressful situations. 

Hepatotoxicity: Hepatotoxicity can be severe and fatal. Measure serum transaminases (ALT and AST) and bilirubin levels prior to starting treatment 
with YONSA, every two weeks for the first three months of treatment and monthly thereafter. Re-treatment with YONSA at a reduced dose level may 
take place only after return of liver function tests to the patient’s baseline or to AST and ALT less than or equal to 2.5X ULN and total bilirubin  
less than or equal to 1.5X ULN.

Increased Fractures and Mortality in Combination with Radium Ra 223 Dichloride: YONSA plus methylprednisolone in combination 
with radium Ra 223 dichloride is not recommended. At the primary analysis, increased incidences of fractures (28.6% vs 11.4%) and deaths  
(38.5% vs 35.5%) have been observed in patients who received abiraterone acetate plus a corticosteroid in combination with radium Ra 223 
dichloride compared to patients who received placebo in combination with abiraterone acetate plus a corticosteroid.

Embryo-Fetal Toxicity: The safety and efficacy of YONSA have not been established in females. Based on animal reproductive studies and 
mechanism of action, abiraterone acetate can cause fetal harm and loss of pregnancy when administered to a pregnant female. Advise males 
with female partners of reproductive potential to use effective contraception during treatment with YONSA and for 3 weeks after the final dose  
of YONSA. YONSA should not be handled by females who are or may become pregnant.

Hypoglycemia: Severe hypoglycemia has been reported when abiraterone acetate was administered to patients with pre-existing diabetes 
receiving medications containing thiazolidinediones (including pioglitazone) or repaglinide. Monitor blood glucose in patients with diabetes  
during and after discontinuation of treatment with abiraterone acetate. Assess if antidiabetic drug dosage needs to be adjusted to minimize 
the risk of hypoglycemia.

ADVERSE REACTIONS

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

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

DRUG INTERACTIONS

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

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

USE IN SPECIFIC POPULATIONS

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

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

Manufactured for: Sun Pharma Global FZE 

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

YONSA is a registered trademark of Sun Pharma Global FZE 

© 2021 Sun Pharma Global, FZE 
All rights reserved. 
Revised: March 2021

PM-US-YON-0547

AUANEW1145.indd   1 11/08/22   1:09 PM



33AUANEWS   SEPTEMBER 2022

Prostate Cancer Breaking News: ASCO 2022
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The treatment landscape of ad-
vanced prostate cancer is under-
going exciting evolution with the 
advent of multiple novel agents and 
regimens. In this issue of AUANews 
Focus, we will highlight 3 key ab-
stracts presented at the 2022 Amer-
ican Society of Clinical Oncology 
(ASCO) Annual Meeting, poten-
tially impacting clinical practice in 
men with advanced prostate cancer.

First, abstract 5000 reported 
the secondary endpoints of the 
ANZUP 1603 phase II random-
ized trial: TheraP, which compared 
177Lu-prostate-specific membrane 
antigen (PSMA)-617 (LuPSMA) 
versus cabazitaxel in metastatic 
castration-resistant prostate cancer 
(mCRPC) in the post-docetaxel 
setting.1 Eligibility criteria includ-
ed high PSMA expression on 
68Ga-PSMA positron emission to-
mography/CT (at least 1 site with 
SUVmax [maximum standardized 
uptake value] ≥20), no FDG [flu-
orodeoxyglucose]-positive and 
PSMA-negative disease sites, and 
prior docetaxel treatment. The 
ANZUP investigators previously 
reported that the primary endpoint 
favored LuPSMA over cabazi-
taxel, with a PSA50 response rate 
of 66% versus 37%. Similarly, PSA 
progression-free survival (PFS), a 
secondary endpoint, was signifi-
cantly improved in the LuPSMA 
arm (HR 0.63, 95%CI 0.45–0.88, 
p=0.007) after a median followup 
of 11.3 months.2 Rates of grade ≥3 
adverse events were higher in the 
cabazitaxel arm as compared to 
LuPSMA arm (49% vs 32%).

At the 2022 ASCO Annual Meet-
ing, Dr. Michael Hofman presented 
the data on overall survival (OS), 
another secondary endpoint, after a 
median followup of 36 months from 
this trial. The median OS was sim-
ilar in both arms, with 19.1 months 
for LuPSMA and 19.6 months for 
cabazitaxel (p=0.99). It is worth 

noting that this trial was not pow-
ered for OS. In this update, PFS 
continued to favor LuPSMA.1 These 
results show that both LuPSMA 
and cabazitaxel are acceptable 
treatment choices post-docetaxel 
in patients with mCRPC and high 
PSMA expression. However, if 
both agents are available, LuPSMA 
may be offered first based on better 
activity and safety profile.

Second, abstract LBA5004 pro-
vided an update of the ANZUP 
1304 trial: ENZAMET.3 This phase 
III trial investigated the addition of 
enzalutamide to androgen depri-
vation therapy (ADT) in patients 
with metastatic castration-sensitive 
prostate cancer (mCSPC). The 
study randomized 1,125 patients 
to either enzalutamide plus ADT 
or ADT plus conventional non-
steroidal anti-androgen. Notably, 
concurrent docetaxel was allowed 
and was predetermined before 
randomization by treating physi-
cian. The trial previously has been 
reported to have met its prima-
ry endpoint after showing a 33% 
decrease in the risk of death with 
enzalutamide over control after 
a median followup of 34 months 
(p=0.002).4 At the 2022 ASCO 
Annual Meeting, Dr. Ian Davis 
presented the long-term followup 
results. The hazard rate of death 
remained 30% lower in the en-
zalutamide arm as compared to the 
control arm after a median follow-
up of 68 months (p <0.0001).3 In 
a prespecified subgroup analysis, 

there was no improvement in OS 
with enzalutamide in those 45% of 
patients enrolled in this trial who 
received concurrent docetaxel 
(n=503). However, the receipt of 
docetaxel was not randomized, 
and the trial was not independent-
ly powered for this subgroup anal-
ysis. Nevertheless, OS benefit re-
mained evident across the various 
subgroups, including those with 
high- and low-volume disease, and 
de novo and non-de novo metastasis. 
In conclusion, enzalutamide con-
tinued to improve OS even after a 
median followup of almost 6 years. 
Based on these results, treatment 
with a novel androgen axis inhib-
itor remains a standard of care op-
tion for men with mCPSC.

Lastly, abstract 5072 presented 
a post hoc analysis of the ARCHES 
trial, investigating the concordance 
of PSA and radiographic progres-
sion in patients with mCSPC treat-
ed with ADT with or without en-
zalutamide.5 ARCHES was a large, 
randomized phase III trial which 
demonstrated that enzalutamide 
was associated with a longer radio-
graphic PFS and OS when added 
to ADT compared to placebo plus 
ADT in patients with mCSPC.6,7

Results presented by Dr. An-
drew Armstrong showed that 67% 
and 43% of patients receiving en-
zalutamide plus ADT or placebo 
plus ADT, respectively, did not 
have PSA progression meeting the 
PCWG2 (Prostate Cancer Working 
Group 2) criteria at the time of ra-

diographic progression.5 Similarly, 
34% and 15% of patients receiving 
enzalutamide plus ADT or placebo 
plus ADT, respectively, did not ex-
perience a rise in PSA from nadir 
at the time of radiographic progres-
sion. These findings suggest that se-
rial PSA measures alone might not 
be sufficient to monitor progres-
sion and that monitoring of these 
patients with serial bone and soft 
tissue imaging may be warranted. 
Key takeaways are summarized in 
the Table.
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Table. Key findings in selected prostate cancer abstracts from the 2022 ASCO Annual Meeting

Abstract No. Trial Arms Key Findings of the Abstract Implication in Practice

5000
TheraP
(NCT03393438)

• 177Lu-PSMA-617 
• Cabazitaxel

• OS did not differ between the  
treatment arms

• PFS favored 177Lu-PSMA-617 
• The toxicity profile favored  

177Lu-PSMA-617

• 177Lu-PSMA-617 and cabazitaxel 
are acceptable treatment choices 
post-docetaxel in pts  with mCRPC 
and high PSMA expression

• 177Lu-PSMA-617 showed better 
activity and safety profile, and 
hence may be used first when both 
agents are available

LBA 5004 ENZAMET
(NCT02446405)

• ADT+enzalutamide
• ADT+placebo 
 (concurrent  

docetaxel allowed)

• At a median followup of almost 6 yrs, 
enzalutamide showed significantly 
improved OS in the metastatic  
castration-sensitive setting

• Treatment with androgen receptor 
axis-targeted therapy+ADT remains 
a standard of care option for men 
with mCSPC

5072
ARCHES
(02677896)

• ADT+enzalutamide
• ADT+placebo 

• 67% of pts with mCSPC treated with 
ADT+enzalutamide and 43% of these 
pts receiving ADT alone did not show 
PCWG2-defined PSA progression at 
the time of radiographic progression

• Serial PSA may not be sufficient to 
monitor progression, and regular 
bone/soft tissue imaging may be 
warranted in men with mCSPC

Arrow-right Continued on page 34
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Gilead, Glaxo Smith Kline, Immu-
nomedics, Janssen, Medivation, 
Merck, Nektar, New Link Genet-
ics, Novartis, Pfizer, Prometheus, 
Rexahn, Roche, Sanofi, Seattle Ge-
netics, Takeda, and Tracon. STOP
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Fine SW, Al-Ahmadie HA, Ver-
tosick E, et al. Impact of zone of 
origin in anterior dominant pros-
tate cancer: long-term biochem-
ical recurrence-free survival in 

an anatomically well-charac-
terized cohort. Urol Pract. 2022; 
10.1097/UPJ.0000000000000322.

Study Need and 
Importance

Many have examined the role of 
zonal origin in predicting prostate 
cancer (PCa) outcomes, comparing 
tumors of transition zone (TZ) and 
peripheral zone (PZ) origin, gen-
erally finding that TZ tumors are 
associated with lower pathological 
grade/stage and biochemical re-
currence (BCR) than PZ tumors. 
Although the anterior prostate con-
tains both TZ and PZ (anterolateral 
“horns”) tissue, few studies have fo-
cused on anterior PCa of differing 
zones. We studied anterior domi-
nant PCa, annotated by zone of or-
igin and radical prostatectomy pa-
thology outcomes, and for the first 
time examined BCR outcomes in 
an anterior dominant PCa cohort 
divided by zonal origin.

What We Found
From 197 anterior dominant 

PCas, 97 (49%) anterior PZ and 70 
(36%) TZ tumors were similar for 
Gleason score/Grade group, patho-
logical stage and margin positivity; 
10 patients with anterior PZ and 5 
with TZ PCa experienced BCR. 
Median followup among survivors 
was 9.5 years. At 5 and 10 years, 
BCR-free survival was 91% and 
89% in anterior PZ and 94% and 

92% in TZ tumors, respectively, 
with no evidence of difference in 
time to BCR on univariate analy-
sis (see Figure). We postulate that 
anterior PCa of both zones is as-
sociated with lower BCR than that 
reported for posterior PCa due to 
anatomical distinctions, including 
differences in nerve distribution/
extraprostatic extension and ab-
sent seminal vesical invasion.

Limitations
Main limitations are cohort size 

and the era (early 2000s) from 
which it was drawn, with 1/3 of 
cases having Grade group 1 at rad-

ical prostatectomy and few cases of 
Grade group 4/5. 

Interpretations for  
Patient Care

Long-term BCR-free survival 
was not significantly associated 
with zone of origin in an ana-
tomically well-characterized co-
hort of anterior dominant PCa. 
If corroborated in contemporary 
studies differentiating anterior 
from posterior PZ tumors, the 
findings may be useful in coun-
seling for patients with anterior 
dominant PCa. STOP

UPJ INSIGHT

Figure. Kaplan-Meier estimates of BCR-free survival by tumor location. Blue line indicates anterior PZ 
tumors; red line indicates anterior TZ tumors.
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Regular, Long-Duration Multivitamin Use and Risk of 
Overall and Aggressive Prostate Cancer in the Health 
Professionals Follow-Up Study
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Zhang Y, Song M, Mucci LA et 
al: Regular, long-duration mul-
tivitamin use and risk of over-
all and aggressive prostate can-
cer in the health professionals 
follow-up study. J Urol. 2022; 
208(3):633-640.

Study Need and 
Importance

 Evidence on multivitamin use 
and risk of prostate cancer has 
been limited and inconsistent, 
and some studies suggested regu-
lar or long-term multivitamin use 
was associated with increased risk 
of clinically important subtypes of 
prostate cancer, characterized by 
disease progression and poorer 
survival. Because multivitamins 
are the most widely used dietary 
supplements among older men in 
the United States, any possible 
increased association warrants 
further investigation. Therefore, 
leveraging data from a large pro-
spective cohort, the Health Pro-
fessionals Follow-Up Study, with 
30 years of followup and detailed 
repeated assessments of multivi-
tamin use, we evaluated the as-
sociation between multivitamin 
use frequency and duration in 
relation to overall and aggressive 
prostate cancer. 

What We Found
We observed no association be-

tween multivitamin use and risk 
of overall and aggressive prostate 

cancer (see Table). Compared to 
never-users, men who used mul-
tivitamins regularly or for 15 or 
more years were not at higher 
risk of overall, advanced or lethal 
prostate cancer. The results re-
main unchanged in various sensi-
tivity analyses. 

Limitations
As an observational study, we 

cannot entirely rule out the pos-
sibility of unmeasured or residual 
confounding. However, the ho-
mogeneity of the study population 
and comprehensive data on the 
risk factors may help minimize 
potential confounding. Second, 
there were potential measure-
ment errors in the self-reported 
questionnaires. Third, the com-

mercial forms of multivitamins 
have changed over time and add 
to heterogeneity. Finally, most 
of our study participants were 
White and health professionals 
who were expected to be nutri-
ent sufficient. The results of our 
study may not be generalizable to 
different ethnic groups or to pop-
ulations with different underlying 
nutrient status. 

Interpretation for  
Patient Care

We found no evidence to suggest 
regular or long-duration multivita-
min use was associated with risk of 
overall or aggressive prostate can-
cer in a well-nourished adult male 
population. STOP

JU INSIGHT

Table. Multivariable hazard ratios (and 95% confidence intervals, CI) of prostate cancer in relation to multivitamin use frequency in the Health Profession-
als Follow-Up Study, 1986–2016

Risk of prostate cancer

Multivitamin Use Dosage

Never 
Use

Past Use 1-2 Tablets/Week
3-5 Tablets/

Week
6-9 Tablets/

Week
≥10 Tablets/

Week
P for 
Trend 

All prostate cancer

 Full model 1.0 1.05 (0.97, 1.14) 1.03 (0.88, 1.21) 1.02 (0.91, 1.14) 1.05 (0.97, 1.14) 1.05 (0.93, 1.18) 0.30

Advanced prostate cancer

 Full model 1.0 1.00 (0.77, 1.30) 1.21 (0.74, 1.99) 0.88 (0.58, 1.32) 1.01 (0.77, 1.33) 1.14 (0.77, 1.70) 0.46

Lethal prostate cancer

 Full model 1.0 0.94 (0.78, 1.14) 0.98 (0.67, 1.45) 0.95 (0.72, 1.27) 1.01 (0.82, 1.23) 1.07 (0.80, 1.44) 0.59

Multivitamin Use Duration

Never Use
Past Use of Any 
Duration

1-4 Years 5-9 Years 10-14 Years ≥15 Years
P for 
Trend 

All prostate cancer

 Full model
1.0 1.05 (0.97, 1.14) 1.04 (0.94, 1.15) 1.14 (1.03, 1.26) 1.00 (0.91, 1.10) 1.03 (0.94, 1.13) 0.80

Advanced prostate cancer

 Full model 1.0 1.01 (0.78, 1.31) 1.03 (0.73, 1.47) 1.04 (0.72, 1.50) 0.94 (0.68, 1.29) 1.10 (0.80, 1.50) 0.46

Lethal prostate cancer

 Full model 1.0 0.94 (0.78, 1.14) 0.84 (0.65, 1.10) 1.03 (0.79, 1.33) 1.08 (0.86, 1.35) 1.04 (0.83, 1.31) 0.13

Trend was calculated using median value for each category, past use as missing.

“ Compared to 
never-users, 
men who used 
multivitamins 
regularly or for 
15 or more years 
were not at higher 
risk of overall, 
advanced or lethal 
prostate cancer.”
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Radhakrishnan A, Wallner LP, 
Skolarus TA. Exploring vari-
ation in the receipt of recom-
mended active surveillance 
for men with favorable-risk 
prostate cancer. J Urol. 2022; 
208(3):600-608.

Study Need and 
Importance

Reasons explaining why men 
on active surveillance (AS) for 
favorable-risk prostate cancer do 
not receive all recommended sur-
veillance testing are poorly under-
stood. We leveraged a statewide 
registry of men with favorable-risk 
prostate cancer in Michigan to  
1) describe contemporary trends 
in receipt of surveillance testing 
and 2) examine the influence of 
provider (urologist and primary 
care provider [PCP]) and patient 
factors on variation in receipt of 
recommended surveillance.

What We Found
We examined receipt of rec-

ommended surveillance testing 
among 246 men with favor-
able-risk prostate cancer. We 
defined receipt based on the 
Michigan Urological Surgery 
Improvement Collaborative’s 
(MUSIC) low-intensity crite-
ria, which include annual pros-

tate specific antigen testing, and 
prostate biopsy or magnetic res-
onance imaging every 3 years. 
During 3 years of AS, just over 
half of men (56.5%) received all 
recommended surveillance test-
ing (69.9% annual prostate spe-
cific antigen testing, 72.8% mag-
netic resonance imaging/biopsy; 
see Figure). We found that a 
substantial amount (19%) of the 
variation in receipt was attribut-
ed to individual urologists. We 
did not find significant associa-
tions between provider visits to 
either the urologist or PCP and 
receipt.

Limitations
MUSIC as a quality improve-

ment collaborative only includes 
urology practices in the state of 
Michigan, which may limit gener-
alizability. We also did not assess 
downstream outcomes related to 
not receiving the recommended 
testing due to limited availability 
of data for followup. Given that AS 
as a management strategy requires 
followup testing to be effective, this 
will be an important next step for 
future studies.

Interpretation for  
Patient Care

Receipt of surveillance testing 
meeting MUSIC’s low-intensity 
criteria among men with favor-
able-risk prostate cancer was sub-
optimal. Recognizing the influence 
of urologists on receipt of recom-
mended testing, it will be important 
to support urologists through re-
sources at the point of care delivery 
and integrated into routine clinical 
flow. Additionally, PCPs may be an 
underutilized resource for improv-
ing adherence to surveillance pro-
tocols. Exploring how to leverage 
visits with PCPs to positively influ-
ence receipt appears warranted. STOP

JU INSIGHT

Figure. Distribution of receipt of recommended surveillance testing.

“ Recognizing 
the influence 
of urologists 
on receipt of 
recommended 
testing, it will 
be important to 
support urologists 
through resources 
at the point of 
care delivery and 
integrated into 
routine clinical 
flow.”

“ We found that a 
substantial amount 
(19%) of the 
variation in receipt 
was attributed 
to individual 
urologists.”

“ Receipt of 
surveillance 
testing meeting 
MUSIC’s low-
intensity criteria 
among men with 
favorable-risk 
prostate cancer 
was suboptimal.”



Reshaping BPH Treatment
• The iTind procedure involves a temporarily implanted nitinol device that reshapes the prostatic urethra and bladder neck to deliver

signifi cant and long-lasting relief of BPH symptoms, all without heating prostatic tissue or a permanent implant.1,2 The iTind device
can be placed in an outpatient or offi ce setting using either a slim rigid or fl exible cystoscope.

• Through continuous ischemic pressure and subsequent tissue necrosis, the iTind device struts slowly expand to reshape the
prostatic urethra and bladder neck to better allow urine fl ow, while preserving erectile and ejaculatory function.1,2

• Post-op catheterization is rare, and patients are able to return home during  the 5-7 day treatment, at the end of which the device
is completely removed.1

Before After

1 2 3Implantation of the iTind device Treatment Period (5 to 7 days) Removal of the iTind device

Implantation of the iTind device may cause urinary urgency, pelvic discomfort, dysuria or hematuria. In rare cases, iTind may cause urinary tract 
infection or acute urinary retention. 
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Diagnosis of benign prostatic 
hyperplasia (BPH) and prostate 
cancer (PCa) can be difficult to 
differentiate. Although prostate 
biopsy (PBx) is the gold stan-
dard for PCa diagnosis, it is as-
sociated with a risk of infection, 
rectal bleeding, acute urinary 
retention, and pain. Therefore, 
performing PBx should be mini-
mized when clinically appropri-
ate. Multiparametric magnetic 
resonance imaging (mpMRI) 
has emerged as an important 
adjunct in detection and evalua-
tion of clinically significant PCa  
(CSPCa) and is currently rec-
ommended by guidelines for all 
men with a suspicion for PCa 
prior to PBx.1 Prostate Imaging–
Reporting and Data System® 
(PI-RADS®) is the standard for 
mpMRI acquisition and inter-
pretation for PCa diagnosis. 
The current version v2.1 was 
revised in 2019, which includ-
ed differentiation of BPH nod-
ule and PCa suspicious nodule.2 
Although typical BPH nodules 
were assigned a T2 weighted 
(T2W) score of 2 on PI-RADS 
v2, they are now assigned a 
score of 1 on v2.1. That is be-
cause BPH nodules are highly 
unlikely to harbor CSPCa. An-
other important change was the 
role of diffusion weighted im-
aging (DWI) score to differen-
tiate atypical transitional zone 
(TZ) nodules. TZ nodules are 
upgraded to PI-RADS score of 
3 if they are evaluated as DWI 
score $4.

MRI for PCa Diagnosis 
and Lesion Localization

PI-RADS correlates with PCa 
aggressiveness; therefore, mpMRI  
can be used as an important bio-
marker for PCa diagnosis. A re-
cent meta-analysis showed the 
PCa and CSPCa detection accord-
ing to PI-RADSv2.1 score were 3% 
and 2% for PI-RADS 1, 9% and 4% 
for PI-RADS 2, 34% and 20% for 
PI-RADS 3, 70% and 52% for PI-
RADS 4, and 97% and 85% for PI-
RADS 5.3 MRI pathway detects 
more CSPCa than systematic PBx 
(SBx).4 Patients with a small lesion 
in large prostate, anterior cancer 
lesion, or prior negative biopsy 
history are the most challenging 

cases for transrectal ultrasound 
(TRUS) SBx.5 mpMRI guided tar-
geted PBx can precisely detect and 
localize CSPCa in challenging cas-
es (Fig. 1).

PBx Can Be Safely 
Avoided in Differentiating 
BPH versus PCa in 
Selected Patients

Ahmed et al demonstrated mp-
MRI to triage men with elevated 
PSA without previous PBx histo-
ry would decrease unnecessary 
PBx by 27%.6 Some investigators 
reported that MRI and clinical 
parameters including age, African 
American race, prior negative PBx 
history, abnormal digital rectal ex-

amination, PSA, PSA density, and 
PI-RADS score were predictors for 
CSPCa detection.7,8

Combination of clinical and im-
aging features contributes to more 
accurate CSPCa detection than 
clinical or imaging features alone. 
Mehralivand et al found “clinical 

RADIOLOGY CORNER

Figure 1. A 70-year-old male with a history of prior negative PBx and elevated PSA of 5.79 ng/ml presented with severe lower urinary tract symptoms with 
an International Prostate Symptom Score of 21 and was quite bothered by his symptoms. He was seeking a surgical option for BPH. Given his elevated PSA, a 
prostate mpMRI followed by an MRI-TRUS fusion guided PBx was performed to evaluate PCa. Axial view T2W imaging (A), apparent diffusion coefficient map 
(B), and dynamic contrast enhanced images (C) of the prostate. Prostate volume was 174 cc and PSA density was 0.03 ng/ml2. A 7 mm PI-RADS 4 lesion (yellow 
circle) was detected at the 8–9:00 position of the prostate peripheral zone, which demonstrated restricted diffusion and washout kinetics. Sagittal view from the 
right (D), coronal view (E), and sagittal view from the left (F) of 3D MRI-TRUS fusion transrectal PBx. Targeted biopsies showed grade group 3 PCa.

Arrow-right Continued on page 39

“ mpMRI guided 
targeted PBx 
can precisely 
detect and 
localize CSPCa in 
challenging cases.”
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parameters only model” and “clin-
ical + MRI-derived parameters 
model” could avoid 4% and 18% 
fewer unnecessary biopsies with-
out missing CSPCa, compared to 
performing a biopsy to all patients 
with positive MRI results.8

Oishi et al evaluated men with 
negative mpMRI findings and fou-
nd that a PSA density <0.15 ng/
ml2 with prior negative PBx history 
yielded a high negative predictive 
value in determining CSPCa on 
PBx.7 To safely avoid PBx for pa-
tients with persistent elevated PSA 
and large prostate, the combina-
tion of clinical features including 
PSA density less than 0.15 ng/ml2 
and previous negative PBx history 
and PI-RADS 1-2 as imaging fea-
tures should be considered (Fig. 2). 
These parameters are important 
for differentiating BPH vs PCa in 
scenarios of persistent PSA eleva-
tion and prostate enlargement.

Managing Patients with 
BPH and Persistent 
Suspicion for PCa

Approximately 15% of CSPCas  

are MRI invisible.7 Current diag-
nostic biomarkers including the 
prostate health index (PHI), 4Ks-
core®, SelectMDx, ConfirmMDx, 
PCA3, MiPS, and ExoDX™ can 
help stratify the risk of PCa vs 
BPH.9 The diagnostic accuracy of 
these markers is higher than PSA. 
The combination of biomarkers 
and imaging diagnostics is a prom-
ising field. When PHI was com-
bined with mpMRI, the area under 
the curve (AUC) for CSPCa de-
tection was 0.75, compared to mp-
MRI and PSA alone (AUC=0.64 
and 0.69). The combination mod-
el of 4K and PHI score could re-
duce 29% of PBx. Although these 
improvements have not been con-
firmed across all settings, these 
innovative biomarkers can aid in 
clinical decision making and con-
tribute to safely avoiding unneces-
sary PBx. When a high clinical sus-
picion of PCa persists in the patient 
with elevated PSA, negative mpM-
RI, and previous negative biopsies, 
these biomarkers are useful in de-
termining whether a saturation bi-
opsy would be appropriate.

Multi-modal evaluation combin-
ing clinical features, imaging mo-
dalities, and novel biomarkers can 
safely reduce unnecessary PBx on 
patients with BPH.

Combination of MRI 
and Prostate-Specific 
Membrane Antigen 
(PSMA) Positron Emission 
Tomography (PET) for 
Evaluation of BPH versus 
PCa

MRI has several contraindi-
cations and limitations including 
pacemakers, metallic foreign body, 
claustrophobia, reactions to the 
contrast agent, lower inter-rater 
agreement, MRI invisible PCa, 
and others. Currently, significant 
advances to develop more sensitive 
imaging techniques for PCa detec-
tion include PET scanning.10

PSMA enzyme activity is known 
to be significantly elevated in PCa 
when compared to benign prostate 
tissue and BPH (Fig. 3). PSMA 

Figure 2. A 68-year-old health care worker with a history of prior negative PBx results, stable PSA 
of 8.4 ng/ml, and family history of PCa presented for evaluation of lower urinary tract symptoms. His 
followup mpMRI showed a prostate volume of 93 cc and no evidence of high grade PCa, unchanged 
from 1-year-prior mpMRI. Axial view of T2W imaging (A), dynamic contrast enhanced (B), apparent 
diffusion coefficient map (C), and DWI (D) images of the prostate. Total 14-core SBx showed benign 
prostatic tissue. Considering his low PSA density of 0.09 ng/ml2, prior negative PBx history, and 
negative mpMRI findings, the elevated PSA value was likely due to BPH and CSPCa was unlikely to 
be found. However, after thorough discussion with the patient and using the shared decision-making 
model, a systematic 14-core PBx was performed. As expected, the PBx was benign.

Figure 3. A 78-year-old male with elevated PSA of 33 ng/ml. Axial view of T2W imaging (A), apparent diffusion coefficient map (B), DWI (C), and dynamic 
contrast enhanced (D) images of the prostate. Prostate volume was 74 cc and PSA density was 0.45 ng/ml2. Enlarged diffusely heterogeneous prostate 
gland. A 2.9 cm PI-RADS 5 lesion was identified on the midline mid TZ (yellow arrowhead). A 2.3 cm PI-RADS 5 lesion was also detected on the right mid 
peripheral zone (green arrow). E, 3D MRI-TRUS fusion transperineal biopsy revealed grade group 4 PCa from the lesions. PSMA scan was performed for 
staging and confirmed anterior PCa focus and no metastasis. F, axial view of PSMA PET/computerized tomography images of the prostate. Abnormal PSMA 
uptake presented at the level of the mid anterior prostate gland (yellow arrowhead), but no abnormal uptake on BPH nodules. Arrow-right Continued on page 40
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PET scan has been approved by 
the Food and Drug Administration 
for staging of patients at high risk of 
PCa metastasis, as well as for evalu-
ation of biochemical failure. PSMA 

PET has shown an excellent safe-
ty profile with almost no adverse 
events.10 In addition, PSMA PET 
can be used as a biomarker to 
 select patients for PSMA-targeted 
radioligand therapy.

The use of PSMA PET for pa-
tients prior to PBx has been less 
studied. In the case that MRI re-
sults are inconclusive or biopsy re-
sults are negative, further support-
ive evidence for the use of PSMA 
PET can potentially emerge. 
Furthermore, 18F-FDG (fluorode-
oxyglucose) PET/computerized 
tomography may provide added 
value in identifying 18F-FDG-pos-
itive, PSMA negative disease.10 
Of note, since PSMA expression 
is heterogeneous, it can result in 
false-negatives both in primary tu-

mors and metastases. PRIMARY,  
the multicenter, prospective, cross- 
sectional clinical trial, will provide 
evidence on the additional value of 
PSMA PET to mpMRI for CSPCa 
detection in men undergoing ini-
tial PBx. STOP
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The recent global shortage of io-
dinated contrast agents has disrupt-
ed diagnostic and procedural care 
and has forced urologists to adapt 
their practice to meet the needs of 
patients. We will review alternative 
contrast agents, iodinated contrast 
conservation strategies, and poten-
tial alternatives to iodinated con-
trasted imaging techniques.

GE Healthcare announced on 
April 19, 2022 that it would begin 
limiting its supply of iohexol (Om-
nipaque™), an iodinated contrast 
agent.1 This shortage was due to a 
COVID-19-related lockdown of 26 
million Chinese citizens on March 
31, shutting down GE’s primary 
iohexol manufacturing facility lo-
cated in Shanghai. The company 
is the leading supplier of iodinated 
contrast medium in the U.S. and 
controls approximately 50% of the 
market.2 GE has since restarted 
manufacturing in a limited capaci-
ty and has moved some production 
to other iohexol manufacturing 
facilities. Other companies includ-
ing Bracco Diagnostics, Bayer, 
and Guerbet LLC have increased 
production; however, their actions 
were unable to prevent a critical 
shortage of iohexol. Many hospi-
tal systems currently have catego-
rized imaging indications into tiers 
based on medical urgency.3 As a 
result, nonemergent urological 
procedures are often placed into 
low-tiered categories and receive a 
smaller allocation of the hospital’s 
contrast supply. This shortage neg-
atively impacts the daily workflow 
of patient care in hospitals across 
the world.

Shortage of iodinated contrast 
for CT scans including CT uro-
grams has disrupted urologic on-

cologic staging, surveillance, and 
hematuria evaluations. We seek to 
describe some key learning points 
for alternative imaging and con-
trast agents for both diagnostic and 
procedural urological imaging to 
mitigate the clinical setbacks of the 
current shortage and to plan for fu-
ture shortages.

Alternative Contrast 
Agents

Intravascular
Iodinated contrast is currently 

the preferred agent for enhanced 
CT scans. Currently, nonionic, 
low-osmolar contrast such as io-
hexol is preferred due to the rela-
tively low risk of adverse contrast 
reactions.4 In times of severe or 
prolonged shortage, use of high-
er-osmolar iodinated contrast (eg 
Cystografin®) or gadolinium-based 
contrast medium can be employed 
with the knowledge of their lim-
itations and risks of adverse reac-
tions.5 A list of alternative contrast 
agents is provided in Table 1.

Depending on the indication 
for imaging, magnetic resonance 
urography can substitute for CT 
urography and the use of gadolin-
ium-based contrast medium can 
obviate the need for iodinated 
contrast. Gadolinium does pro-

duce some enhancement on CT, 
although not to a sufficient degree 
for substitution. Due to differ-
ence in image quality, gadolinium 
contrast-enhanced CT requires 
doses 3-4 times higher than the 
U.S. Food and Drug Administra-
tion-approved dose for MRI. This 
elevated dosage might raise issues 
in patients with renal impairment 
by increasing risk of nephrogen-
ic systemic fibrosis as well as the 
unknown effects of gadolinium 
metal deposition.2,6 For this reason, 
substitution of gadolinium for en-
hanced CT is not recommended.

Intraluminal
Intraluminal iodinated contrast 

medium is utilized by urologists 
for retrograde urethrogram, retro-
grade pyelogram, loopogram, cys-
togram, nephrostogram, and vid-
eourodynamics. This is the setting 
in which the contrast shortage has 
had the greatest urological impact 
and for which there are efficacious 
alternatives. Iodinated contrast 
agents with higher osmolarity and 
ionic content have an increased 
incidence of adverse reactions in 
intravascular administration. How-
ever, there is minimal systemic 
absorption during intraluminal 
use and these agents should be 
considered in this setting. In ad-
dition to iodinated contrast, gad-
olinium-based contrast can also 
be considered. Of note, gadolin-
ium-based contrasts are typically 
manufactured at lower concentra-
tions, so larger volumes may be 
required for sufficient imaging.1,7 
Gadavist® is manufactured with a 
concentration twice that of other 
gadolinium-based contrasts, mak-
ing it more suitable for retrograde 
urography.7 At our institution, we 
have utilized undiluted Gadavist 
for intraluminal use as a substitute 
for iodinated contrast. An image of 

Table 1. Alternative contrast agents

Agent Trade Name Manufacturer Intravascular Intraluminal
Cost per Vial 

(ml/vial) Comment

Iodine-based:

 Diatrizoate Cystografin Bracco Yes Yes $21.77 (100) Intravascular
use carries higher risk 
of adverse reactions Ioxaglate Hexabrix® Guerbet Yes Potentially *

 Iothalamate Cysto-Conray® II Guerbet Not  
Recommended

Yes $27.58 (250)

 Iothalamate Conray® 43 Guerbet Yes Yes $21.89 (30)

Gadolinium-based:

 Gadobutrol Gadavist Bayer Yes Yes $33.18 (10) Highest concentration, 
ideal for intraluminal 
alternative†

 Gadopentate dimeglumine Magnevist® Bayer Yes Yes *

 Gadoterate meglumine Dotarem® Guerbet Yes Yes $30.41 (10)

 Gadodiamide Omniscan™ GE Healthcare Yes Yes $42.58 (20)

*Data not available.
†Do not dilute.

“ In times of severe 
or prolonged 
shortage, use of 
higher-osmolar 
iodinated contrast 
(eg Cystografin®) 
or gadolinium-
based contrast 
medium can be 
employed with the 
knowledge of their 
limitations and 
risks of adverse 
reactions.5”
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a retrograde urethrogram obtained 
with Gadavist is shown in the Fig-
ure. Alternative strategies for diag-
nostic intraluminal contrast use are 
shown in Table 2. Of note, gadolin-
ium contrast is visible on CT and 
can be used to perform CT cysto-
gram or CT loopogram in place of 
iodinated contrast.

Iodinated Contrast 
Conservation Strategies

The first line of iodinated contrast 
conservation would be to review 
the necessity of imaging study on a 
per-patient case basis. If the study is 
believed to be not acutely necessary, 
delaying imaging should be consid-

ered until the shortage ends. When 
deferral of imaging is not a viable op-
tion, various strategies have been im-
plemented to reduce the amount of 
 iodinated contrast that is used during 
imaging procedures. In the hospital 
setting, where patients are receiving 
intravascular iodinated weight-based 
dosing protocols, there is evidence 
that doses can be reduced signifi-
cantly.2,8 For single-use vials, there 
should be consideration to reduce 
volume used by rounding down 
10–20 ml.2 Limited supplies of iodin-
ated contrast agents can be split for 
multiple uses; however, this requires 
strict guidelines for sterility managed 
institutionally, in accordance with a 
statement by the CDC in 2012.9

Alternatives to 
Intraluminal Contrast Use

Additionally, there should be 
consideration into lesser-known 
methods such as using gas (eg car-
bon dioxide or air) as a contrast 
material. These agents can be ad-
vantageous for procedures such as 
percutaneous nephrostomy place-
ment to help delineate calyceal 
anatomy. Alternatively, percutane-
ous nephrostomy placement can 
be performed by direct pyeloscop-
ic visualization of the access needle 
to confirm placement. Limitations 
to this approach include the need 
for retrograde access and potential-
ly higher risk of complications due 
to ureteral manipulation.

The international contrast short-
age has disrupted urological care 
and has resulted in the delay of 
contrast-enhanced scans and uro-
logical procedures which require 

contrast. Equipping the urologist 
with adaptive strategies and a tool 
kit of alternatives can help to mit-
igate the disruption of the current 
contrast shortage and ready us in 
the event of future shortages. Mov-
ing forward, health systems should 
be mindful to consider and diversi-
fy both the source of manufactur-
ing of critical goods and the means 
of distribution to avoid critical sup-
ply chain lapses. STOP
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Table 2. Alternative strategies for intraluminal contrast use

Procedure Alternative Procedure Alternative Contrast Media

Retrograde urethrography MR urethrography or  
ultrasound (nontrauma, 
when clinically appropriate)

Gadolinium-based contrast 
or other iodinated-based 
contrast media

Cystography/urodynamics Urodynamics without video 
cystography when clinically 
appropriate

Gadolinium-based contrast 
or other iodinated-based 
contrast media

Retrograde ureteropyelography Gadolinium-based contrast 
or other iodinated-based 
contrast media

Percutaneous access of kidney Direct pyeloscopic  
visualization

Gadolinium-based contrast, 
other iodinated-based  
contrast media, gas contrast

MR, magnetic resonance.

Figure. Retrograde urethrogram performed using gadavist gadolinium contrast.
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Spina bifida (SB) remains the 
most common, permanently dis-

abling birth defect affecting the 
central nervous system. It is a term 
used to described an array of neural 
tube defects including myelome-
ningocele, lipomyelomeningocele, 
diastematomyelia, and other con-
genital anomalies of the spine. SB 
occurs in 8 out of 10,000 live births 
and the majority of these individ-
uals are expected to live well into 

adulthood.1 Children born with 
SB have varying degrees of lower 
extremity paralysis, and bladder 
and bowel dysfunction based on 
the level of their defect and spinal 
involvement. They may also have 
hydrocephalus, scoliosis, and skin 
breakdown.

Despite their health challenges, 
as individuals with SB age, their 

desire for intimate relationships 
develops in a typical pattern to that 
of their nondisabled peers. Unfor-
tunately, many young adults with 
SB assume that information taught 
at school about sexual education 
does not apply to them. They 
have difficulty accessing sexual 
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education that can address their 
specific health concerns and bar-
riers, leaving them vulnerable to 
misconceptions, abuse, and lower 
self-confidence. This article hopes 
to address special sexual consider-
ations and current research efforts 
to promote sexual health in this 
population.

From adolescence into young 
adulthood, patients with SB are 
presented with unique physical, 
mental, and social challenges re-
garding sexual health and func-
tion. Patients with SB often have 
short stature and other orthopedic 
conditions which may make gyne-
cologic examinations and vaginal 
deliveries difficult, and certain 
sexual positions painful for them 
or their partners. Women with lim-
ited manual dexterity may have 
trouble applying tampons or men-
strual pads and maintaining good 
hygiene during menstruation. 
These patients also have latex in-
tolerance, which make numerous 
birth control options contraindi-
cated, such as condoms and di-
aphragms. In addition, many of 
these patients have had prior uri-
nary tract reconstructive and bow-

el continence surgeries by adult-
hood, complicating any cesarean 
deliveries. And because there is a 
misconception that patients with 
physical disabilities are asexual, 
these patients are often subjects of 
sexual harassment and abuse.2

Increasing awareness of the 
importance of reproductive edu-
cation within the SB community 
has captured the attention of nu-
merous medical specialties. Stud-
ies such as Streur et al reveal that 
women with SB report an overall 
poor understanding of their cur-
rent reproductive health and po-
tential.3 This study also reveals 
that many women with SB did not 
feel supported by their physicians 
before, during, or after their preg-
nancies. In particular, these wom-
en reported feeling unprepared 
for pregnancy citing a lack of suf-
ficient education from their health 
care providers. A study from Tong 
and Tanaka echoes this same 
theme regarding lack of reproduc-
tive education among women with 
SB, particularly regarding fertility 
and the hereditary aspects of SB.4 
Unfortunately, physicians feel 
similarly ill-prepared to educate 
this population and finding the 
optimal timing to initiate discus-
sions regarding sex and fertility.5 
In our qualitative interview study 
on SB women with successful 
pregnancies, only 1 out of 6 inter-
viewed women reliably consumed 
folic acid prior to their pregnancy, 
when it is well-recommended by 
the American College of Obste-
tricians and Gynecologists that all 
women with SB should consume a 
higher dose of folic acid at least 1 
to 3 months prior to conception.6

Likewise, men with SB over-
whelmingly report a lack of sexu-
al education. Roth and colleagues 
reported that 55% of men could 
not recall ever speaking with a 
physician about sexual maturity, 
and 92% of men believed that 
physicians should begin discuss-
ing sexual health with adoles-
cents.7 Up to 75% of men with 
SB have erectile dysfunction and, 
unfortunately, most treatment 
options have been extrapolated 
from sexual medicine literature 
on adult men with spinal cord in-
jury, which may not adequately 

address all the other anatomical 
issues that are associated with 
SB.8 This further highlights the 
importance of providing men 
with adequate information re-
garding sexual health.

Because of this, our multidisci-
plinary adult SB clinic has started 
an investigation on what these pa-
tients understand and experience 
regarding sexual activity and safe 
sex practices, sexually transmit-
ted infections, pregnancy, and 
conception. A 40-part de-identi-
fied survey was designed by our 
transitional SB multidisciplinary 
team, which includes input from 
parents of SB children as well as 
adult SB patients. Our prospec-
tively maintained database has 
had over 50 respondents in the 
past year, and when queried re-
garding concerns during sex, 40% 
expressed fears of incontinence 
during sexual activity, and the 
most perceived barrier to intima-
cy for these patients is issues with 
mobility or positioning. Only 40% 
of women believed they could get 
pregnant because of SB. Regard-
ing sexual education, only 25% of 
males and 31% of females learned 
about sex from a medical provid-
er; the vast majority learned from 
school, friends, or family.

Determining the level of educa-
tion regarding sexual and repro-
ductive health is a crucial first step 
in improving the multidisciplinary 
care that these adult patients need. 
A vast majority of SB patients live 
a sexually active lifestyle, but they 
continue to have perceived barriers 
and concerns that are unique to their 
condition. We believe that there is 
an incredible need to research, ed-
ucate, and promote healthy sex in 
this population. A multidisciplinary 
approach should be considered to 
provide a more holistic approach in 
creating a tailored sex counseling 
and health care plan for these pa-
tients, which will help address their 
challenges and minimize unwanted 
sexual experiences and intimate 
partner violence. STOP
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“ Unfortunately, 
many young 
adults with SB 
assume that 
information taught 
at school about 
sexual education 
does not apply 
to them. They 
have difficulty 
accessing sexual 
education that 
can address their 
specific health 
concerns and 
barriers, leaving 
them vulnerable 
to misconceptions, 
abuse, and lower 
self-confidence.”

“ Studies such 
as Streur et al 
reveal that women 
with SB report 
an overall poor 
understanding 
of their current 
reproductive 
health and 
potential.3 This 
study also reveals 
that many women 
with SB did not 
feel supported by 
their physicians 
before, during, 
or after their 
pregnancies.”

SEXUAL EDUCATION FOR ADOLESCENTS AND YOUNG ADULTS WITH SPINA BIFIDA
Arrow-right Continued from page 43

“ A vast majority of 
SB patients live 
a sexually active 
lifestyle, but they 
continue to have 
perceived barriers 
and concerns that 
are unique to their 
condition.”
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In the last few decades, the treat-
ment of urinary stones has witnessed 
tremendous advances with the de-
velopment of several innovations 
in this ever-changing field. The 
evolution in laser technology has 
made retrograde intrarenal surgery 
(RIRS) with laser lithotripsy an at-
tractive minimally invasive option. 
Holmium:yttrium-aluminum-garnet 
(Ho:YAG) laser was first described 
more than 20 years ago, and it has 
become the gold standard for endo-
scopic laser lithotripsy.1 However, 
a new laser technology: the thuli-
um fiber laser (TFL), has gained 
increased attention owing to its 
properties in both preclinical and 
clinical settings.2–4 The most recent 
literature shows multiple advantag-
es of TFL over Ho:YAG—does this 
mean we should abandon Ho:YAG 
altogether?

Physical Characteristics
Owing to the complex physical 

characteristics of the Ho:YAG la-
ser, a large water-cooling system 
is necessary, resulting in a bulky, 
heavy, and noisy machine that re-
quires specific high-power outlets 
that need specialized electrical in-
stallation in operating rooms.4 The 
TFL console has a highly efficient 
design that is lighter, smaller, less 
energy-consuming, and uses a stan-
dard electrical outlet available in 
any operating room.

Wavelength
The emitted laser beam of the 

TFL has a wavelength of 1,940 nm 
that is 4 to 5 times more absorbed 
by water than Ho:YAG. This may 
explain the higher ablation efficien-
cy of TFL when applied to all stone 
types in bench testing.5 With this 

wavelength, the TFL is also more 
absorbed in hemoglobin, meaning 
better hemostasis. Because of this, 
it may have advantages in ablating 
upper tract urothelial tumors.

Energy and Frequency
“Dusting” is an attractive litho-

tripsy technique to create tiny stone 
particles <1 mm. TFL produces 
pulses with a lower peak power of 
500 W (maximum) compared to 
>2,000 W for Ho:YAG, and is also 
capable of generating very small 
pulse energy (minimum 0.025 J) at 
longer pulse widths compared to 
Ho:YAG. The TFL can fire at a high 
frequency of over 2,000 Hz com-
pared to 120 Hz of most Ho:YAG 
systems. All these characteristics 
lend themselves more to a dusting 
technique using TFL compared to 
Ho:YAG.6 TFL has shown a four- 
to fivefold higher dusting rate com-
pared to Ho:YAG and produced 
twice as much dust compared to 
the newer pulse modulation tech-
nologies (MosesTM, Lumenis).7

Dusting vs Fragmentation
Stone retropulsion threshold is 

up to 4 times higher with the TFL 
compared to Ho:YAG at equal 
pulse energies because of the lower 
and prolonged peak power with a 
longer pulse duration of the TFL.8 
However, retropulsion is not always 
a bad thing. In some challenging 
lithotripsy cases, retropulsion is 
often desirable. For instance, for 
stones in a calyceal diverticulum, 
impacted in the ureter, or a sharply 
angled calyx, retropulsion may help 
to dislodge the stones to facilitate 
access. Consequently, a complete 
absence of retropulsion may not 
be a favorable feature in every lith-
otripsy procedure. We have been 
using Ho:YAG in these challeng-
ing situations in conjunction with 
TFL. We also use Ho:YAG when 
we want to fragment the stone into 
pieces more amenable for basket re-
moval. One of the disadvantages to 
TFL is its inability to fragment into 
pieces larger than dust (eg for bas-
ket removal). Along with the “dust 

storm” that comes with TFL laser-
ing is decreased visualization, which 
may lead to potential workarounds 
including increasing the irrigation 
pressure and its potential conse-
quences. It remains to be seen if the 
stone-free rate is better with TFL 
given that this dust may take time to 
clear and, depending on when the 
postoperative imaging is done, may 
continue to show dust fragments re-
maining. Furthermore, ultrasound 
imaging may amplify these sizes. 
The clinical outcomes of patients 
undergoing TFL lithotripsy still 
need to be elucidated, while the re-
sults of Ho:YAG are well described 
over its 30 years of clinical use.

Smaller Fibers
Given the uniform and focused 

laser beam generated by TFL, 
smaller fiber lasers (150 µm) can be 
used safely compared to Ho:YAG 
generators that accept only fibers 
with a core diameter  of ≥200 
µm.7 The smaller fibers may lead 
to improved irrigation flow, better 
instrument deflection, more flex-
ibility, and less burnback when 
compared to Ho:YAG laser fibers.8 
As a result, TFL offers opportuni-
ties for the miniaturization of endo-
scopic instruments.

Safety
Regarding the safety of TFL tech-

nology, several in vitro studies and 
prospective patient cohorts have 
shown that the TFL is safe to use.9 
However, a recent controversial is-
sue that has been heatedly discussed 
is the local temperature rise caused 
by TFL. Nevertheless, many pub-
lished papers have shown a similar 
temperature change when similar 
energy and frequency settings were 
used by both TFL and Ho:YAG.10 
The current recommendations are 
to keep the power around 10 W in 
the ureter and not higher than nec-
essary for stone ablation when op-
erating in the kidney. Maintaining 
constant irrigation flow with cooled 
irrigation fluid, use of a ureteral 
access sheath, and pausing inter-
mittently between laser bursts are 

thought to negate any temperature 
rises from any laser.

Conclusion
In our opinion, despite the evi-

dence that TFL may be a superior 
“duster” compared to Ho:YAG, 
there is little evidence to say that 
one laser is superior to another. 
There is a lack of clinical studies 
comparing the 2 modalities in re-
al-world situations to suggest one 
laser over another. The lower peak 
power and longer pulse width make 
TFL an ideal “dusting” laser. The 
higher peak power and retropulsion 
of Ho:YAG still has a role during 
ureteroscopic lithotripsy—particu-
larly for those surgeons performing 
fragmentation and basket removal. 
Randomized clinical trials may not 
tell us more than we already know. 
In reality, there is a need and utility 
for both lasers in clinical practice 
depending on the clinical situation 
and surgical technique. STOP
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Per the AUA guidelines, percu-
taneous nephrolithotomy (PCNL) 
should be offered as first-line 
treatment for total stone burden 
greater than 20 mm and consid-
ered for lower pole stones greater 
than 10 mm. However, disadvan-
tages to this technique include in-
creased blood loss, longer hospital 
stay, and greater pain compared to 
ureteroscopy and extracorporeal 
shock wave lithotripsy.1 To mini-
mize risks, adjustments have been 
implemented, including miniatur-
ized PCNL using smaller sheaths 
and ureteroscopy with direct visu-
alization of antegrade access (endo-
scopic combined intrarenal surgery 
[ECIRS]).

Obtaining access to the kidney 
is the first step. One issue with an-
terograde access is the amount of 
fluoroscopy required. A 2020 ret-
rospective study of approximately 
650 patients demonstrated a mean 
time to create retrograde access of 
14 minutes with mean fluoroscopy 
exposure time of 4.5 minutes.2 Ret-
rograde nephrostomy creation for 
PCNL was first described in 19833 
and is currently reemerging into 
clinical practice. This technique 
has been improved over the years 

to provide a more user-friendly 
means to perform PCNL.

In the U.S., most renal access 
for PCNL is performed by radiol-
ogists. Efforts from the AUA and 
the Endourological Society suc-
cessfully increased the number of 
renal nephrostomy creations per-
formed by urologists from 12.8% in 
2007 to 32.3% in 2017. Implemen-
tation of updated techniques such 
as RetroPerc® has the potential to 
increase the number of urologists 
performing their own access as well 
the number of PCNLs performed 
overall since access to intervention-
al radiologists can be limited.4

RetroPerc is an exciting new ad-
vancement in endourology. This 
novel device provides a more in-
tuitive and precise means to obtain 
percutaneous access to the kidney 
using a retrograde approach. To 
obtain access, the surgeon evalu-
ates the preoperative CT scan and 
selects the best calyx for puncture. 
Flexible ureteroscopy and retro-
grade pyelogram identify the calyx 
of choice. The flexible uretero-
scope is positioned in the chosen 
infundibulum, and the RetroPerc 
wire is advanced through the flex-
ible ureteroscope (similar to a 
guidewire) under direct vision and 
with spot fluoroscopy until it punc-
tures the skin, where it is secured 
providing through-and-through ac-
cess. Confirmation of tract is per-
formed by correlating the 12th rib 
tip on the CT scan to location of 
wire emerging from the skin in re-
lation to palpated 12th rib, as well 
as wire emerging in the PCNL 
safe zone posterior to the posteri-
or axillary line, cranial to the iliac 
bone, and below the 12th rib. The 
RetroPerc wire is then replaced by 
a standard guidewire using an in-
cluded coaxial sheath, followed by 

renal dilation with the method of 
choice. This can be done under di-
rect visualization as well, minimiz-
ing fluoroscopy.

RetroPerc provides several ad-
vantages. Direct visualization of the 
optimal calyx deploys the device 

through the infundibulum at the 
preferred angle and out the flank 
via retrograde ureteroscopy. This 
allows for minimal renal trauma, 
decreased radiation, and optimal 

Figure 1. CT scan with partial staghorn stone, 
Guy score III.

Figure 2. Barts flank-free modified lithotomy position.

Figure 3. Fluoroscopy image showing RetroPerc wire deployed in the lower pole and nephrostomy 
tube in the interpolar calyx.

Arrow-right Continued on page 48

“ This technique 
has been improved 
over the years to 
provide a more 
user-friendly 
means to perform 
PCNL.”
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positioning of the nephrostomy 
sheath compared to conventional 
fluoroscopic access. Additionally, 
this is typically performed in the 
modified supine position, optimiz-
ing the anesthesia during the case. 
We have successfully implemented 
RetroPerc in our institutions and 
we will discuss some aspects of  
the technique.

A 31-year-old female presented 
with a left partial staghorn calcu-
lus >3 cm (Guy score III, Fig. 1). 
We routinely perform the Barts 
flank-free position for ECIRS  
(Fig. 2). Flexible ureteroscopy was 
performed, and the target calyx 
was identified. The RetroPerc kit 
was used to obtain access through 
a more optimal calyx, then ne-
phrostomy tube was provided. 
(Fig. 3). Fluoroscopy and endo-
scopic control are performed 
during the device activation until 
the surgeon can see the puncture 
wire tenting the skin (Fig. 4). The 
wire was then externalized, the 
nephrostomy tract was dilated to 
24Fr, and ECIRS was performed 
with the standard technique. Total 
operative time was 105 minutes. 
Fluoroscopic time from start to es-
tablishing access was only 23 sec-
onds. Immediate postoperative CT 
scan showed 12 mm residual stone 
that did not require intervention. 
The patient was discharged home 

in less than 24 hours without com-
plications.

For these initial cases, we had a 
clinical proctor in the room provid-
ing “hands off” general guidance. 
The fluoroscopic and operative time 
to obtain access was much shorter 
compared to typical anterograde 
fluoroscopic-guided access. Further 
cases have continued to be success-
ful without complication. We are 
now prospectively collecting data 
from this technology to compare to 
standard access for ECIRS.

Careful preoperative planning is 
key for the success of this retrograde 
approach, specifically regarding 
CT scan review to plan the precise 
puncture. Based on our early expe-
rience, we feel that RetroPerc can 
bring significant contributions for 
urologists interested in performing 
PCNL who are reluctant to obtain 
their own access or without access 
to intervention radiology. STOP
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Introduction
The development of symptom-

atic urolithiasis in pregnancy is no 
higher than in the general pop-
ulation, affecting 1 in 200–1,500 
pregnant women, however its oc-
currence brings a unique set of 
challenges to the urologist.1,2 These 
challenges include the importance 

of minimizing radiation exposure to 
the developing fetus, decreasing ex-
posure to anesthesia, symptom man-
agement, and mitigating the risk of 
preterm labor. Each management 
option must be weighed carefully 
in terms of risks and benefits. Symp-
tomatic urolithiasis has been associ-
ated with pregnancy complications 
including pre-eclampsia, low birth 
weight, need for C-section, and a 
twofold increase in risk of preterm 
delivery.1–3 Due to the complexity 
of managing these patients, a mul-
tidisciplinary approach is critical, 
involving the urologist, obstetrician, 
radiologist, and a neonatologist. 

Recently, there have been 2 care 
pathways, one providing multidisci-
plinary guidelines for the treatment 
of pregnant stone patients and the 
other proposing a treatment algo-
rithm, published with the goal to 
streamline the urological care of 
pregnant patients with urolithiasis.4,5 
Specifically, American Urological 
Association and multi-disciplinary 
guidelines recommend conserva-
tive management with a trial of pas-
sage for patients who are tolerating 
symptoms with oral analgesia (see 
Figure).4–6 Stone passage rates have 
been published to be around 50%–
80%.7,8 In addition, 50% of patients 

who do not pass their stones during 
pregnancy go on to pass them 
during the post-partum period.7 
Patients who are deemed appropri-
ate for conservative management 
can be prescribed acetaminophen, 
tamsulosin, and as needed narcotics 
for symptom management. Tamsu-
losin is a Category B medication, 
meaning that its use is reasonable 
in pregnancy if deemed clinically 
necessary.5

If conservative management 
fails, then proceeding with defin-
itive treatment with ureteroscopy 

RETROPERC®
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during pregnancy is now a well-es-
tablished practice. Advances over 
the past few decades in laser tech-
nology, flexible grasping devices, 
and smaller semi-rigid and flexible 
ureteroscopes have facilitated treat-
ment in challenging clinical scenar-
ios such as pregnancy.9

Definitive Stone 
Treatment during 
Pregnancy

Ureteroscopy with laser litho-
tripsy should be offered in non-
complex scenarios, when conserva-
tive management fails, or in those 
patients where complexity has 
been appropriately managed (see 
Figure).4–6 Ureteroscopy has been 
shown to be safe in pregnancy with 
similar complication rates to the 
nonobstetric population with the 
caveat that one must use minimal 
radiation and keep operative time 
as short as possible.9 Techniques to 
decrease the use of radiation include 
using low dose and pulsed settings, 
pelvic shielding, tactile placement 
of wires, and use of ultrasound to 
confirm wire placement within the 
kidney. The timing of proceeding 
with ureteroscopy during pregnan-
cy is critical, with the best time be-
ing in the second trimester or early 
third trimester. However, in the 
third trimester there is an increased 
risk of preterm labor. Definitive 
management with ureteroscopy is 
not typically recommended during 
the first trimester as anesthesia can 
interfere with fetus development, 
and there is higher risk of pregnan-
cy loss during the first trimester in 
general.4,5,10 If the decision to pro-
ceed with ureteroscopy is made, 

the patient’s obstetrician should be 
actively involved to help direct ap-
propriate monitoring of the mother 
and fetus.

The benefits of proceeding with 
ureteroscopy during pregnancy are 
threefold. First, it offers definitive 
stone treatment with earlier relief 
of symptoms and saves patients 
the potential need for a procedure 
during the challenging post-partum 
period. Second, compared with se-
rial stent exchange, definitive treat-
ment can decrease the temporal 
exposure of the developing fetus 
to anesthesia and radiation expo-
sure.4,5 Third, it is more cost-effec-
tive than serial stent exchanges.11 

Data on percutaneous nephrolitho-
tomy during pregnancy are limit-
ed, but it is generally considered 
contraindicated. However, a re-
cent meta-analysis including 16 pa-
tients demonstrated that it can be 
safe and it is feasible; thus, it may 
be considered as an absolute last 
resort in very experienced hands 
when there are no alternatives.12 
Shock wave lithotripsy remains 
contraindicated in pregnancy.4,5

Temporary Drainage Is 
Still Necessary at Times

Despite conservative manage-
ment being preferred, and defin-
itive management with ureteros-
copy being well-accepted when 
conservative management fails or 
isn’t appropriate, there are still in-
dications for temporary drainage at 
times. If there is concern for infec-
tion, complex anatomy (ie solitary 
kidney), comorbidities (ie renal 
dysfunction), bilateral obstruction, 
large stone burden, or pregnan-
cy complications, then temporary 
drainage of the collecting system 
is required.4–6 If intervention is in-
dicated but there are inadequate 
resources or the urologist is inex-

perienced, then temporary drain-
age may be necessary as well. The 
decision to proceed with ureteral 
stent or percutaneous nephrosto-
my (PCN) tube is a passionately 
debated topic between urologists 
and interventional radiologists. Lee 
et al recommend first-line place-
ment of ureteral stents over PCN 
tube placement.4 Their reasoning 
is that prone positioning for PCN 
placement is difficult due to the 
gravid uterus and, more concern-
ingly, pregnant patients have an 
increased risk of aspiration when 
placed in this position. Ultimate-
ly, the method of collecting sys-
tem drainage should be based on 
shared decision making with PCNs 
being necessary in specific situa-
tions such as if there has been prior 
genitourinary reconstruction or if 
retrograde stenting failed.

After temporary drainage has 
been performed, if definitive man-
agement is not an option then fre-
quent exchange, every 4–6 weeks, 
of indwelling tubes is required. This 
is due to increased encrustation of 
indwelling tubes because of phys-
iological changes of pregnancy. 

Figure. Management algorithm of symptomatic urolithiasis.

“ If conservative 
management fails, 
then proceeding 
with definitive 
treatment with 
ureteroscopy 
during pregnancy 
is now a well-
established 
practice.”

“ The timing of 
proceeding with 
ureteroscopy 
during pregnancy 
is critical, with the 
best time being 
in the second 
trimester or early 
third trimester.”

CURRENT ERA MANAGEMENT OF THE PREGNANT STONE PATIENT
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These changes include increased 
excretion of sodium, calcium, and 
uric acid in the urine.13

Conclusion
The management for pregnant 

patients with symptomatic urolithi-
asis causes angst for the urologist, 
but by following care pathways 
and guidelines this need not be 
the case. Avoidance of temporary 
drainage with first conservative 
management, and second, defini-
tive management, when clinically 

appropriate, should be offered as 
the first-line recommendations for 
these patients. The use of tempo-
rary drainage will always remain 
a part of the management of our 
pregnant patients, though it can be 
reserved exclusively for scenarios 
when it is necessary. STOP
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Erectile function is an import-
ant goal for many transmasculine 
patients who undergo neophallus 
reconstruction.1,2 Penile prosthesis 
placement post phalloplasty pro-
vides neophallus rigidity for pene-
trative intercourse but is a complex 
procedure with high risk of compli-
cations. Since currently available 
prostheses are designed for cisgen-
der penises, transgender male anat-
omy—with lack of tunica albuginea, 
less reliable blood supply and di-
minished sensation—increases the 
challenges associated with place-
ment.3 Penile prosthetic surgery 
is performed at least 9–12 months 
following phalloplasty, allowing for 
neurotization and increased vascu-
larization of the flap to decrease the 
risk of complications.1,2,4–6

Patient preference, surgeon ex-
perience and preoperative assess-
ment of neophallus length and 
girth determine which implant 
should be placed. The semirig-
id implants, such as the Coloplast 
Genesis® and Boston Scientific 
Spectra™, are easier to insert but 
are less preferred due to persistent 
rigidity and concerns for pressure 

necrosis and anchor site detach-
ment.2,4 The Ambicor™ is a 2-piece 
inflatable penile prosthesis that can 
be advantageous in patients with 
prior abdominal or groin surgery, 
but it lacks a proximal solid sili-
cone component for pubic bone 
anchoring.7 Three-piece inflatable 
penile prostheses, including the 
Coloplast Titan® and AMS 700™, 
require a pouch-like neoscrotum to 

house the pump component. Over-
all, the Titan is favored because of 
improved rigidity, a smoother pro-
file pump, and a solid proximal as-
pect of the cylinder that facilitates 
anchoring.4 Inflatable penile pros-
theses are more often desired as 
the ability to deflate the device im-
proves comfort and aesthetics.3,6,7

Several approaches for place-
ment exist, including infrapubic, 

penoscrotal, parascrotal, and dor-
sal penile.1,2 Our preferred ap-
proach is outlined in Figure 1. Pri-
or phalloplasty anatomy influences 
the approach as avoidance of the 
neourethra and neurovascular sup-
ply is of upmost importance.6 For 
example, if the neophallus vascu-
lar supply is inferolateral as in a 
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Figure 1. Infrapubic approach to penile prosthesis placement.
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 pedicled anterolateral thigh flap or 
any free flap phalloplasty connect-
ed to the superficial femoral artery 
system, then an infrapubic ap-
proach is safe. Parascrotal incisions 
are more often used when neophal-
luses are vascularized via the deep 
inferior epigastric vascular system. 
Preoperative CT angiograms and/
or intraoperative Doppler evalu-
ation can help localize the vascu-
lar supply to determine the safest 
 approach.

Hegar or Brooks dilators are 
used to create space for the im-
plant. Single cylinder placement 
is more common.6 If a single cyl-
inder is planned, then dilation 
proceeds in the dorsal midline to 
avoid urethral injury (Fig. 2). If 
2 cylinders are required, 2 sepa-
rate dilations dorsolateral to the 
urethra are necessary. Maintain-
ing a 1 cm distance between the 
distal edge of the cylinder and the 
glans tip can decrease the risk of 
erosion.2,4 Distal cushioning with 
the addition of a graft cap on the 
cylinder may also help, but add-
ing graft material may increase the 
risk of infection.1,4

Proximal fixation is required 
to provide stability with erections 
and penetration.2,4,5 Strategies for 

fixation include bone drilling and 
suturing, with or without neotu-
nical graft sheaths or rear tip ex-
tenders. Neotunical sheaths or rear 
tips can be attached to the pubic 
symphysis, pubic ramus, or ischial 
tuberosities.1,4 The proximal cylin-
der is then inserted into the sheath 
or the rear tip extender, although 
the erection may be less stable with 
rear tip extenders.4 For implants 
with solid proximal cylinders, the 
sheath can be sewn directly onto 
the cylinder and then secured to 
the bone anchor site.

For inflatable prostheses, the 
pump is placed in the neoscro-
tum. The reservoir can be placed 
in the Space of Retzius, the iliac 
fossa, or a submuscular pocket. 
Patients with perineal scrotums or 
hostile abdomens would not be 
good candidates for inflatable im-
plants. Postoperatively, the device 
is left partially inflated to prevent 
pseudocapsule contraction. Activa-
tion may occur as early as 2 weeks, 
but the use of the device for pen-
etration should not occur before 6 
weeks.4 Figure 3 shows a postop-
erative image of a 3-piece inflatable 
prosthesis placed via an infrapubic 
approach.

Overall revision rates range 
considerably from 20%–80%, with 
fewer complications over time as 
surgeon experience increases (Fig. 
4).1–3,6,7 Neurovascular supply in-
jury is fortunately a rare, but seri-
ous, event that has not been well 
documented in the literature.1 Up 
to 20% of patients have been re-
ported to develop infections likely 
secondary to factors that decrease 
barriers and impair wound heal-
ing.1,3,4,6,7 Rates of erosion are as 
high as 33%.1 Migration can oc-
cur due to lack of a sheath around 
the prosthesis or insufficient an-
choring, with rates between 3%–
30%.1,4,6 Earlier device failure has 
been noted in this population as 
well, with 5-year survival rates of 
78% compared to 87%–93% in cis-
gender men.1,8

Although patient reported out-
comes are limited and a validated 
measurement tool is lacking, over-
all satisfaction rates are reported 
between 88%–92% with 51%–85% 
of patients engaging in penetra-
tive intercourse.2,5,6,8 Preoperative 
counseling is crucial to manage ex-

pectations and minimize postoper-
ative dissatisfaction.

Design updates that may im-
prove outcomes include a wide rear 
tip for proximal fixation, a glans 
like distal tip for better aesthetics, 
and a single larger cylinder for 
improved rigidity.9,10 The ZSI 100 
FtM malleable and ZSI 475 FtM 
inflatable implants were designed 
with these specifications in mind.10 
The ZSI 475 FtM implant appears 
to have fewer complications and be 
better tolerated than the ZSI 100 
FtM implant.10 In a small cohort of 
transgender men who received ZSI 
475 FtM implants, 92.8% reported 
satisfaction with the device and 

85.7% reported ability to engage in 
penetrative intercourse.10

While these devices are com-
mercially available, neither is cur-
rently approved by the U.S. Food 
and Drug Administration and 
some of the design optimizations, 
although designed to optimize the 
FtM implant, can create additional 
surgical complications. The wider 
distal portion of the cylinder and 
shaft requires more aggressive dis-
section of the neophallus channel 
with resultant increased probabil-
ity of neurovascular injury. The 
larger flat base for anchoring re-
quires wider dissection under the 
pubic symphysis, which could lead 
to adductor or gracilis muscle and 
tendon injury.

Optimization of devices and 
techniques in masculinizing genital 
gender affirmation surgery is essen-
tial for continued improvements in 
transgender care as more patients 
pursue penile prosthesis placement 
after phalloplasty. STOP
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Figure 3. Postoperative image of 3-piece 
inflatable prosthesis placed via an infrapubic 
approach.

Figure 4. Sub-optimal penile prosthesis place-
ment leading to poor aesthetics and function.

Figure 2. Midline dilation performed with 
metal dilator in the neophallus.
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For decades, the Anderson- 
Hynes dismembered pyeloplasty 
has been widely recognized as the 
gold standard for surgical treatment 
of ureteropelvic junction (UPJ) ob-
struction (UPJO). Despite the well 
reported safety and outcomes of the 
open approach or the robot-assist-
ed laparoscopic (RAL) approach in 
pediatrics, surgeons may face rare 
instances where alternative surgical 
techniques may need to be consid-
ered. Since first described in 1947, 
ureterocalycostomy (UC) has been 
recognized as an alternative surgical 
option for patients with recurrent 
UPJO or unfavorable anatomical 
features that may pose a challenge 
in creating a reliable anastomosis 
and ureteropelvic drainage.1

UC can offer significant advan-
tage over pyeloplasty in patients 
with recurrent UPJ after failed py-
eloplasty, in which commonly seen 
scarring and fibrosis at the UPJ can 
prevent adequate repair via the gold 
standard approach. Anatomical fea-
tures that favor UC over pyeloplas-
ty include intrarenal pelvis, malro-
tated pelvis, high ureteral insertion, 
short ureteral length, in addition to 
a thinned renal parenchyma to al-
low for appropriate anastomosis.2–8

While the adoption of UC has 
evolved from open approach to min-
imally invasive surgery including 
laparoscopic and RAL approach, 
the reported cases of UC in litera-
ture is rare, with majority of the cases 
concerning the adult population.9,10 
There are only a few series specific 
to the application of this technique 
within the pediatric population.

We recently reported a retrospec-
tive 3-center multi-institutional co-
hort of pediatric patients undergoing 
robot-assisted laparoscopic uretero-
calycostomy (RALUC) with a 92% 
success rate in improvement of post-

operative hydronephrosis without 
the need for further intervention.11 
This is in accordance with the success 
rates reported in pediatric UC cases 
which have ranged from anywhere 
between 70% and 92%.3–6 While 
UC is often considered for complex 
redo procedures, 3 out of 24 patients 
from our cohort underwent UC as 
their primary reconstructive proce-
dure, in which a planned pyeloplas-
ty was intraoperatively converted 
to RALUC due to complexity and 
extensive scarring. From our co-
hort, intrarenal pelvis was noted in 
50% of patients, malrotated pelvis  
in 13%, inadequate ureteral length in  
13%, and high ureteral insertion  
in 13%. In all cases, a small amount 
of renal parenchyma was removed 
to create an adequate window into 
the calyx of the lower pole.

Key steps when performing 
RALUC to ensure satisfactory sur-
gical outcomes include proximal 
ureteral and kidney mobilization, 
defining the UPJ, proximal ureter-
al ligation, creation of a calycosto-
my, ureteral spatulation, and final ly 
the anastomosis. As most UCs are 
generally performed as a redo pro-
cedure, adhesions and scarring are 
often notable during the initial mo-
bilization of the kidney and ureter. 
The lower pole of the kidney should 
be mobilized prior to defining the 
UPJ, as many patients undergoing 
UC often have a previous nephros-
tomy tube which can pose difficul-
ties in the dissection. Once the UPJ 
is defined and the proximal ureter 
is transected, the ureter should be 
further mobilized distally to create 
a tension-free anastomosis. The area 
around the lower pole is scored with 
cautery to remove the cap of the pa-
renchyma and the calyx is opened 
wide to allow for anastomosis with 
the medially spatulated ureter (see 
Figure). When possible, an omental 
flap is utilized to circumferentially 
drape across the repair. Our insti-
tutional experience with the robotic 
platform has allowed for great visu-
alization of this area for precise su-
ture placement and anastomosis.

Our work along with others pub-
lished in the literature demonstrates 
the feasibility, safety, and success of 

RALUC as a salvage operation after 
failed pyeloplasty or as a primary sur-
gical option for patients with complex 
and rare urological anatomies. While 
the low number of reported UC cases 
in pediatrics may be due to the rar-
ity of these complex anatomies and 
low rate of initial pyeloplasty failure, 
evidence for clinical efficacy of this 
technique is an import factor to per-
mit consideration of adopting a nov-
el technique within an institution. In 
addition, it is important to note and 
consider the significant learning curve 
in adopting this complex surgery, 
particularly in a minimally invasive 
approach, as there are broad impli-

cations for resource utilization, insti-
tutional costs, and patient outcomes. 
Ongoing research of this surgical 
technique in pediatrics is important 
to understand its application with 
unfavorable complex urological 
anomalies and its role in pediatrics 
in comparison to RAL pyeloplasty. STOP
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Figure. Anastomosis of the ureter and lower pole calyx.

“ Key steps when 
performing 
RALUC to ensure 
satisfactory sur-
gical outcomes 
include proximal 
ureteral and kidney 
mobilization, 
defining the UPJ, 
proximal ureteral 
ligation, creation 
of a calycostomy, 
ureteral 
spatulation, 
and final ly the 
anastomosis.”
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Wilms tumor (WT), or nephro-
blastoma, is the most common re-
nal tumor in children, with approx-
imately 500 new cases diagnosed 
in the United States every year. 
Advances in multimodal therapy 
including surgery, chemotherapy, 
and radiation therapy given ac-
cording to risk stratification have 
allowed most patients to achieve 
survival rates in excess of 90%. 
Hence, current cooperative proto-
cols are focused on achieving out-
standing oncological outcomes as 
well as minimizing treatment-relat-
ed toxicity when feasible.1

Although 75% of WT cases are 
diagnosed before age 5 years, it re-
mains the most common malignan-
cy affecting the kidney until around 
age 13, when it is surpassed by 
renal cell carcinoma;2 moreover, 
WT cases are consistently report-
ed in adolescents and young adults 
(AYA). Given the significant thera-
peutic discrepancies between WT 
and renal cell carcinoma, urologists 
should be aware of WT in the dif-
ferential diagnosis of AYA with re-
nal masses, particularly when they 
present as large tumors at diagno-
sis. In this article, the current stan-
dard of care for the management of 
WT will be summarized.

Surgery
In North America, most patients 

are treated following Children’s 
Oncology Group (COG) proto-
cols. COG recommends up-front 
radical nephrectomy when feasible 
based on the criteria outlined in 
the Figure. European (Societé In-
ternationale d’Oncologie Pédiatric) 
protocols recommend neoadjuvant 
chemotherapy without a biopsy 
followed by delayed nephrectomy 
in every patient 6 months to 10 
years of age.3

The lack of lymph node sampling 

during nephrectomy is the most 
common protocol violation in WT 
treatment (10% to 18% of cases).4,5 
It has huge implications for stag-
ing and treatment decision making 
(see below). Hence, it is paramount 
that urologists treating children 
and AYA with renal tumors sample 
nodes; sampling should include the 
hilar, paraaortic, and interaortoca-
val windows for left-sided tumors 
and hilar, pericaval, and interaor-
tocaval areas for right-sided ones.6 
The exact number of lymph nodes 
to be sampled remains debatable, 
but most authors would agree that 
surgeons should aim to sample at 
least 5 to 7 nodes to increase the 
chances of finding a positive one 
and conversely reduce the chances 
of a false-negative sampling.7

Patients with bilateral tumors, 
unilateral tumors in the setting of 
a predisposition syndrome, and 
tumors in a solitary kidney should 
be treated with neoadjuvant che-
motherapy with assessment of re-
sponse at 6 and 12 weeks followed 
by nephron-sparing surgery (NSS) 
if feasible. Continuation of chemo-
therapy for longer than 12 weeks 
is discouraged in such cases.8 The 
current role of NSS and minimally 
invasive modalities in the manage-
ment of unilateral WT is limited 
due to tumor size and risk of up-
staging.

Histology and Risk 
Stratification

About 90% of WTs are classified 
as favorable histology (FHWT), 
while 10% comprise the more ag-
gressive anaplastic histology, which 
is inherently deemed as high-risk 
disease requiring intense systemic 
therapy.

Up-front nephrectomy allows 
patients with FHWT to be further 
stratified based on stage and biolo-
gy. Preoperative tumor rupture or 
intraoperative tumor spill, percuta-
neous or open biopsy, positive mar-
gins, and positive lymph nodes lead 
to a stage III designation, which will 
require adjuvant radiation therapy.

In terms of biology, presence of 
loss of heterozygosity (LOH) of 1p 

and 16q has been shown to be as-
sociated with worse outcomes.9 In 

Figure 1. Criteria that must be fulfilled for consideration of upront nephrectomy in children with 
renal tumors.
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the last generation of COG stud-
ies, patients with LOH 1p and 16q  
received more intensive therapy 
with improved outcomes. Gain of 
chromosome 1q is also associated 
with worse prognosis;10 it will be 
factored in the risk stratification pro-
cess and treatment decisions in the 
next generation of COG studies.

Chemotherapy
The most commonly used 

agents in the treatment of FHWT 
are vincristine, dactinomycin, and 
doxorubicin. Reducing or omitting 
exposure to doxorubicin and its 
cardiotoxic side effects is an im-
portant goal of cooperative trials in 
the WT literature.

In the last few years, results from 
the last generation of COG stud-
ies (AREN0532, AREN0533, and 
AREN0534) have become avail-
able and serve as a helpful guide 
to the current standard of care. 
Patients with stage I FHWT strati-
fied as very low risk (younger than 
2 years of age and tumor weighing 
less than 550 gm) who had nodes 
sampled, which were negative, are 
candidates for surgical treatment 
alone, with excellent results (event-
free survival of 89.7% and overall 
survival 100%).11

Patients with stage I and II stan-
dard risk disease (no LOH 1p and 
16q) are treated with the 2-drug 
chemotherapy regimen known as 
EE-4A (vincristine and dactino-

mycin). In cases of stage I or II 
disease with unfavorable biolo-
gy (LOH 1p and 16q) and stage 
III disease without LOH 1p and 
16q, adjuvant treatment includes 
3 drugs and is known as DD-4A 
(vincristine, dactinomycin, and 
doxorubicin). This approach re-
sulted in improved outcomes on 
AREN0532 compared to histori-
cal controls in the National Wilms 
Tumor Study 5.

Stage III and IV patients with 
LOH 1p and 16q are treated with a 
5-drug regimen known as regimen 
M, which consists of vincristine, 
dactinomycin, doxorubicin, cyclo-
phosphamide, and etoposide. Of 
note, all patients with local stage 
III disease also receive abdominal 
radiation.

FHWT Stage IV patients with 
lung metastases only are a good 
example of the paradigm of maxi-
mizing oncological outcomes while 
minimizing treatment-related mor-
bidity. If there is no evidence of 
adverse biology features (LOH 
1p and 16q), they are treated with 
3-drug chemotherapy (DD-4A). 
If complete response to chemo-
therapy is observed in the lungs at 
week 6 of DD-4A, they remain on 
this regimen. If the lung response 
is incomplete, they are switched to 
5-drug chemotherapy (regimen M), 
as well as whole lung irradiation.

The approach described for pa-
tients with stages III and IV disease 
also showed improved outcomes 

compared to historical controls on 
the COG study AREN0533.12,13

Future Directions
The next generation of COG 

studies will continue to focus on the 
dichotomy of improving outcomes 
for patients at increased risk of re-
lapse and decreasing therapy for 
patients expected to experience ex-
cellent results based on risk stratifi-
cation. From a surgical standpoint, 
targeting lymph node sampling, 
both in terms of location as well as 
ideal number of nodes to be sam-
pled, will be a major area of study.

The ability to obtain detailed in-
formation about tumor histology and 
biology without having to sample re-
nal tissue, using tools such as circulat-
ing tumor DNA and liquid biopsy,14 
may change the initial surgical ap-
proach to pediatric renal tumors and 
allow NSS and minimally invasive 
surgery to have a more prominent 
role in the future. STOP
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The erythropoietic effect of 
androgens has been researched 
since the 1960s; however, it was 
not until the 1990s that polycythe-
mia as a risk of testosterone thera-
py became more widely known.1,2 

It is currently understood that 
erythrocytosis secondary to tes-
tosterone therapy is multifacto-
rial (Fig. 1),3 with testosterone’s 
effects on hepcidin, erythropoie-
tin set point, and estradiol levels 
identified as culprits. The risk of 
polycythemia is now well recog-
nized by the American Urologi-
cal Association, and physicians 
are recommended to test for he-
matocrit levels before and during 
treatment.4 Despite the current 
guidelines, the true risk of un-

treated erythrocytosis in patients 
undergoing testosterone therapy 
has not been entirely quantified. 
In a systematic review and me-
ta-analysis by the University of 
Ottawa Heart Institute, Elliott et 
al compiled 4 randomized con-
trol trials and found no significant 
association with erythrocytosis.5 
Furthermore, they found that 
no association existed between 
testosterone therapy and any ad-
verse cardiovascular event.

To better understand whether 

any cardiovascular risk exists with 
patients who developed polycy-
themia after initiating testos-
terone therapy, we conducted 
a large, population-level retro-
spective study.6 In an analysis of 
the TriNetX Research Network, 
which is a federated network of 
hospital electronic health record 
systems containing over 70 mil-
lion patients, we compared pa-
tients on testosterone therapy who 
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 developed secondary polycythe-
mia to those who did not. After ad-

justing for potentially confounding 
variables that increased cardiovas-

cular risk and excluding patients 
with recent cardiac events, we 
found that patients who developed 
polycythemia while undergoing 
testosterone therapy were at a sta-
tistically significant increased risk 
of cardiac events (Fig. 2). How-
ever, the clinical significance of 
the absolute value of this increase 
(1.3%) is questionable.

With a myriad of options avail-
able for patients seeking testoster-
one therapy, focus has shifted to 
the different pharmacokinetic ef-
fects that the various formulations 
of testosterone may have.7 As the 
erythropoietic effect of testoster-
one depends on serum levels and 
doses, both of which are affected 
by the modality of testosterone 
therapy, there has been interest 
in evaluating the unique adverse 
effect profiles of each formula-
tion.8,9 Although some data exist 
comparing formulations against 
one another, the vast majority of 
randomized control trials focus 
on comparing testosterone against 

placebo. Due to questions that re-
mained regarding the physiologi-

cal variations that result from dif-
ferent testosterone formulations 
and routes of administration, we 
analyzed 29 randomized control 
trials in a network meta-analysis.10 
We  specifically sought to deter-
mine the actual percent increase 
of hematocrit that can be expect-
ed from each testosterone therapy 
modality. Ultimately, we showed 
that all testosterone therapies 
should be expected to increase 
hematocrit, but none had a mean 
increase greater than 4.3% (Fig. 3). 
In a comparison of treatment 
arms, intramuscular testosterone 
enanthate/cypionate resulted in a 
significantly greater than testoster-
one patches, but otherwise there 
were no differences between for-
mulations. These results support 
the current American Urological 
Association guidelines regarding 
testing patients and monitoring on 
an individual basis.

Based on current and past data, 
we would recommend careful he-
matocrit monitoring of patients 
being prescribed testosterone ther-
apy, with special care and attention 
for those with preexisting cardio-
vascular risk factors. STOP
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Figure 1. Proposed erythropoietic mechanisms of testosterone.

Figure 3. Forest plot of hematocrit (Hct) change by testosterone formulation compared against placebo.

Figure 2. Kaplan-Meier estimate of cardiovascular events in polycythemia patients.
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Surgical Simulation in Urology: Where Are We Now?
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The roots of surgical simulation 
stretch back in time to ancient In-
dia, where texts from around 500 
CE mention the use of models to 
practice surgical skills, and has 
certainly stood the test of time, 
as simulation remains a stalwart 
in today’s surgical learning envi-
ronment.1 Urology has long been 
a field that champions the use of 
simulation, evidenced by the fact 
that simulation has touched most 
urological procedures occurring to-
day in some way, shape, or form.1 
Many current practices within urol-
ogy have come about due to the 
advent of innovative technologies. 
The July 2022 issue of The Journal 
of Urology® highlights this technical 
prowess within our field. Cacciama-
ni et al note in their editorial, “Ro-
botic Urologic Oncologic Surgery: 
Ever-Widening Horizons” that “as a 
field, urology has long been fertile 
ground for thoughtful innovation 
and recent technologies.”2 In re-
sponse to these innovations, surgi-
cal simulation within urology has 
followed suit, with new platforms 
and methodologies paving the way 
for today’s learners to further en-
hance both their technical and non-
technical skills as well as redefining 
the impact simulation can have on 
patient care and surgical outcomes.

3D printing has taken the field 
of surgical simulation, especially 
within urology, by storm. A review 
by Smith et al in 2019 found that 
3D printing technologies had been 
applied to simulation activities in-
volving a wide variety of urologi-
cal surgical procedures including 
percutaneous nephrolithotomy 
(PCNL), robotic-assisted partial 
nephrectomy, renal transplan-
tation, laparoscopic pyeloplasty, 
prostate brachytherapy, transure-
thral resection of bladder tumors, 
and urethrovesical anastomosis.3 
Patient-specific 3D printing is now 
pushing the envelope and changing 
our understanding of surgical simu-
lation as it applies to preoperative 
training. Ghazi et al have shown 
success in creating anatomically 
accurate patient-specific 3D-print-

ed models for simulation train-
ing for both PCNL and robotic- 
assisted partial nephrectomy.4 They 
have also shown that pre-surgi-
cal rehearsal using patient-specific 
models prior to PCNL can have a 
positive impact on patient outcome 
metrics such as reduced complica-
tions and need for additional proce-
dures.5 Importantly, these models, 
along with other simulators and 
simulation platforms for multiple 
urological procedures shown in the 
Table, have validity evidence sup-
porting their efficacy.1,5

The use of virtual, or augment-
ed, reality, both as a modality for 
simulation training as well as a 
tool for improving surgical proce-
dures, has also risen in popularity 
as of late. Roberts et al performed 
a systematic review investigating 
the application of augmented real-
ity in urology and found 60 stud-
ies reporting the use of augment-
ed reality technology for a wide 
variety of urological interventions 
such as prostate, renal, penile, ure-
teral, and adrenal surgery.6 These 
modern technologies, in combi-
nation with the rise of advanced 
imaging, are changing the way we 
care for our patients, both through 
the impact on simulation training  
and the impact on actual surgical 
procedures.

Artificial intelligence and ma-
chine learning may not come to 
mind when we think about simula-
tion in the traditional sense, but we 
would argue that they, in their own 
respects, are an advanced form of 

simulation. The complex comput-
er modeling represented under the 
umbrella of artificial intelligence or 
machine learning works to simulate 
outcomes and provide predictions 
for future events or results based on 
clinical variables. So, while it may 
not be simulation in the education-
al or training sense of the word, it is 
still a type of simulation. The June 
2022 issue of AUANews presented 
an article by Rickard and Lorenzo 
titled, “What Machine Learning 
Offers in Elucidating Vesicoureter-
al Reflux,” which showed the clear 
relevance of this topic.7 The field of 
artificial intelligence and machine 
learning is poised to have an im-
pact, whether it is thought of as a 
means of simulation or not.

As surgical technologies have ad-
vanced, simulation tools have mim-
icked that trajectory. Urology as a 
field has certainly embraced this 
progressive mentality, as evidenced 
by the recent advancements in uro-
logical surgical simulation discussed 
here. A clear future direction of sur-
gical simulation is integration of the 
artificial intelligence and “smart” 
technologies directly into our sim-
ulators. A prime example of this is 
MoHSES™ (Modular Healthcare 
Simulation and Education System), 
which is an open-source simulation 
platform in development at CREST 
(Center for Research in Education 
Simulation Technology) at the Uni-
versity of Washington and partner 
institutions.8 MoHSES combines 
a state-of-the-art modular manikin 
with BioGears®, an open-source, 
lumped parameter, full-body hu-
man physiology engine. This al-
lows for a complete simulation 

experience, from diagnosis based 
on physical exam or physiological 
findings demonstrated by the man-
ikin to interventions done directly 
to the manikin that then initiate the 
expected physiological or clinical 
response to treatment.8,9

The future of surgical simulation 
as a field, especially within urology, 
is bright. The potential is limitless, 
especially if we can continue to col-
laborate with one another, sharing 
ideas and technologies to develop 
better simulation platforms. The 
American College of Surgeons Ac-
credited Education Institutes has 
recognized the opportunity for im-
pact and, as such, has created a con-
sortium of 100 accredited simula-
tion centers worldwide as well as 19 
 accredited surgical simulation fel-
lowship programs across the coun-
try.10 These fellowship programs 
focus on training the next genera-
tion of surgeons and surgical train-
ees in the art of simulation-based 
education and surgical simulation 
development. Importantly, these 
programs aren’t just for general 
surgeons. The accredited fellow-
ship programs at the University of 
Washington and the University of 

Table. Urological procedures with validated simulation platforms

Procedures

Cystoscopy PCNL

Ureteroscopy Radical nephrectomy (laparoscopic, robotic)

Transurethral resection of bladder tumor Partial nephrectomy (laparoscopic, robotic)

Transurethral resection of the prostate Pyeloplasty 

Photoselective vaporization of the prostate Prostatectomy (robotic)

Holmium laser enucleation of the prostate Urethrovesical anastomosis (laparoscopic, 
robotic)

Transrectal ultrasound-guided biopsy of the 
prostate

Sacrocolpopexy

Suprapubic tube placement Vasovasostomy

“ Artificial 
intelligence and 
machine learning 
may not come 
to mind when 
we think about 
simulation in the 
traditional sense, 
but we would argue 
that they, in their 
own respects, are 
an advanced form 
of simulation.”

“ As surgical 
technologies 
have advanced, 
simulation tools 
have mimicked that 
trajectory.”
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Minnesota have trained multiple 
domestic and international urolo-
gists and urology trainees during 
their existence, and their work has 
resulted in multiple novel urologi-
cal simulation platforms and unique 
simulation curricula. With these and 
numerous other continued efforts 
to advance the field, we are confi-
dent that simulation will continue to 

have a positive impact not only on 
trainees, but on patients as well. STOP
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Pain Syndrome
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Interstitial cystitis/bladder pain 
syndrome (IC/BPS) is one of the 
most challenging clinical syn-
dromes that urologists manage. 
Despite presenting with similar 
symptoms of chronic pelvic/blad-
der pain, the patient population is 
heterogeneous and consists of dis-
tinct subgroups or “phenotypes” 
that may have different underlying 
pathophysiology. Management of 
IC/BPS can be optimized if these 
phenotypes can be recognized in 
the office, and targeted treatments 
are offered. Here we will highlight 
what we have learned about clin-
ical phenotyping of IC/BPS, and 
how to identify these phenotypes 
in office.

The first phenotype of IC/BPS  
is “Hunner lesion” (previously kno-
wn as Hunner ulcers or ulcerative 
IC). A recent systematic review 
and meta-analysis showed that pa-
tients with Hunner lesion were sig-
nificantly older (by 6.7 years), had 
higher urinary frequency and noc-
turia (mean differences 3.2/day and 
1.0/night), lower rates of chronic 
overlapping pain syndromes (eg 
fibromyalgia), and higher urinary  
levels of pro-inflammatory cyto-
kines/chemokines (CXCL10, NGF, 
IL-6, IL-8, MIF) than patients with-
out Hunner lesions.1 These results 
suggested that IC/BPS patients 
with Hunner lesion have blad-
der-centric phenotype, since they 
have visible inflammatory lesions 
in the bladder, worse urinary symp-

toms, and fewer systemic (nonuro-
logical) symptoms.

Diagnosis of Hunner Lesion: 
Cystoscopy remains the only re-
liable way to diagnose Hunner 
lesions. In the majority of cases, 
Hunner lesion can be identified 
with office flexible cystoscopy 
without formal distention of the 
bladder under general anesthesia. 
Flexible cystoscopy is well tolerat-
ed, and can identify patients for tar-
geted treatments with fulguration 
and/or triamcinolone injection. A 
visual atlas is available to facilitate 
the recognition of Hunner lesion in 
office.2 Early diagnosis by cystos-
copy is recommended in patients 
suspected to have Hunner lesion, 
without requiring them to fail oth-
er behavioral, oral, or intravesical 
treatments first. The updated AUA 
Guideline states that 1) men and 
women over the age of 50 years, 
2) those who have failed conven-
tional IC/BPS therapies but have 
never had cystoscopy, and 3) those 
who have reported “abnormal cys-
toscopic findings” should undergo 
cystoscopy.3 The odds of identify-
ing Hunner lesion are significantly 

higher in patients over 50, so it is 
reasonable to offer cystoscopy to 
this age group. However, perform-
ing cystoscopy in every single IC/
BPS patient is not advisable. Hun-
ner lesion may be found in both 
men and women. Men with chron-
ic pelvic pain (eg chronic prostati-
tis) should also be asked about IC/
BPS symptoms such as increased 
pain with bladder filling or painful 
urinary urge. Many men thought 
to have chronic prostatitis may also 
have IC/BPS,4 and may benefit 
from cystoscopic evaluation.

Treatment of Hunner Lesion: 
Fulguration with electrocautery 
and/or injection of triamcinolone 
under general anesthesia should 
be performed. Oral cyclosporine A 
may be offered to Hunner patients 
who are refractory to fulguration 
and/or triamcinolone.3

The second phenotype of IC/
BPS includes patients with asso-
ciated pelvic floor tenderness.5 
About 80% of female and male IC/
BPS patients had some degree of 
pelvic floor tenderness on pelvic 
examination. The higher the num-
bers of levator muscle groups in-
volved with tenderness, the worse 
their urinary and pain symptoms 
and quality of life.

Diagnosis of Pelvic Floor Tender-
ness: A systematic pelvic examina-
tion can be performed in females 
(in the lithotomy position) and in 
males (in the standing prone posi-
tion) to assess for the presence or 
absence of pelvic floor tenderness 
on the left and right levator ani mus-
cles anteriorly and posteriorly, and 
the left and right obturator internus 

muscles laterally. A standardized 
pelvic examination protocol may 
be adopted for clinic use.5

Treatment of Pelvic Floor Ten-
derness: There is level 1 evidence 
based on a randomized controlled 
trial showing that IC/BPS patients 
with pelvic floor tenderness on pel-
vic examination had a significantly 
higher global assessment response 
rate when they were randomized 
to receive myofascial physical 
therapy versus global therapeutic 
massage (59% vs 26%, p=0.0012).6 
The AUA Guideline states that  
myofascial manual physical therapy 
(if appropriately trained clinicians 
are available) should be offered to 
IC/BPS patients who present with 
pelvic floor tenderness on pelvic ex-
amination.3 However, pelvic floor  
strengthening exercises (Kegel ex-
ercises) should be avoided.

A third IC/BPS phenotype that 
has emerged from recent stud-
ies are patients who present with 
widespread pain beyond the pel-
vis.7 Among men and women with 
IC/BPS, only about 25% (1 in 4) 
reported pain in the pelvic region 
only. The majority (3 of 4) also re-
ported pain outside of the pelvis in 
addition to pelvic pain. About 33% 
(1 in 3) reported widespread pain 
(nonurological pain) involving mul-
tiple body regions outside the pel-
vis (eg upper and lower extremity, 
head, and neck) in addition to the 
pelvic pain. IC/BPS patients with 
widespread pain may also pres-
ent with additional chronic pain 
diagnoses such as irritable bowel 
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syndrome, fibromyalgia, chron-
ic fatigue syndrome, or migraine 
headache. It is believed that IC/
BPS patients with widespread pain 
have different, “top-down” etiolo-
gy of their systemic pain, involving 
central sensitization (enhanced am-
plification of their afferent signals in 
the central nervous system resulting 
in increased perceived pain), de-
creased descending inhibition from 
the higher brain centers to the spi-
nal pain gate, and systemic process-
es (eg pro-inflammatory state) per-
petuating their pain. These patients 
have centralized pain. Their blad-
der or pelvis may simply be a “by-
stander” or pelvic manifestation of 
their systemic pain. This is support-
ed by functional MRI studies that 
showed different brain functional 
connectivity patterns between IC/
BPS patients with versus without 
widespread pain.8 The extent of 
widespread pain also correlated to 
greater sensitivity to pressure pain.9 
The extent of widespread pain, 
amount of nonurological somat-
ic symptoms, and poorer overall 
health were predictive of worsen-
ing pain and urinary outcomes over 
12 months of followup.10

Diagnosis of Widespread Pain: 
Widespread pain can be diagnosed 

using a simple body map as de-
scribed previously.7 The body map 
can be completed in less than a 
minute.

Treatment of Widespread Pain: 
Conceptually, IC/BPS patients 
with widespread pain or central-
ized pain phenotype should ben-
efit more from systemic therapies 
(eg tricyclic and neuroleptic med-
ications) and interdisciplinary 
pain management (eg cognitive 
 behavioral modification) address-
ing their systemic pain and psy-
chosocial issues than from local 
therapies that target the bladder 
(eg intravesical instillation, pen-
tosan polysulfate) or the pelvic 
floor (myofascial physical thera-

py). However, the optimal strate-
gies to manage these patients re-
main poorly defined (as opposed 
to Hunner lesion patients who 
truly have “IC” with inflamma-
tion in the interstitium).

In summary, IC/BPS patients 
may be classified into 3 major 
 phenotypes in the clinic: 1) Hun-
ner lesion (bladder-centric), 2) 
pelvic floor tenderness (pelvic 
floor), and 3) widespread pain 
(centralized pain). Specific treat-
ments may be offered to target 
these clinical phenotypes to opti-
mize the management of IC/BPS 
(see Figure). STOP
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Figure. Clinical phenotypes of IC/BPS and their targeted treatments. PT, physical therapy. tx, therapy.
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Single-Use Flexible Cystoscopes: What’s Available and 
Where Can They Be Used?
Jonathan Modai, MD 
University of California Los Angeles

Kymora Scotland, MD, PhD
University of California Los Angeles

The cystoscope has been part of 
the urologist toolkit for many de-
cades. In recent years, single-use 
cystoscopes have hit the market, 
promising to improve on some of 
the shortcomings of reusable cysto-
scopes. What began as a rigid in-
strument evolved, with the inven-
tion of fiberoptics, into a reusable 
flexible tool capable of both diag-
nostic and therapeutic procedures 
in an office-based setting. Contin-
ued innovation led to the develop-

ment of digital flexible cystoscopes. 
These instruments swapped the 
camera-fiberoptic apparatus for 
the charged coupled device or the 
complementary metal-oxide-semi-
conductor chip.1 These chips are 
common in many household items 
such as digital cameras and cellular 
phones, and can convert an image 
to a digital signal without relying 
on delicate fiberoptics or an expen-
sive and heavy external camera. 
Single-use cystoscopes have har-
nessed this technology while tack-
ling some of the limitations of reus-
able cystoscopes. In this article, we 
will survey currently available sin-
gle-use cystoscopes and discuss the 

various uses for which they have 
been developed.

But why use disposable cysto-
scopes? Buying and maintaining 
reusable cystoscopes is expensive 
due to their high initial cost and 
the expensive sterilization required 
between uses.2 Moreover, the ster-
ilization process needed can be 
time-consuming and requires spe-
cific equipment and dedicated staff. 
Despite this heavy resource re-
quirement, reusable flexible endo-
scopes have been associated with 
infection.3 Single-use cystoscopes 
were devised to address these con-
cerns, assuming the cystoscope 
itself is cheap enough. Several 

OFFICE & SURGICAL TECHNOLOGIES
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“ Buying and 
maintaining 
reusable 
cystoscopes is 
expensive due 
to their high 
initial cost and 
the expensive 
sterilization 
required between 
uses.2”
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 studies evaluating the economics of 
single-use cystoscopes have found 
them cost-effective in low-volume 
centers, but less so in high-vol-
ume centers.4–7 It should be noted 
that the studies done to date have 
evaluated the cost-effectiveness 
of single-use cystoscopy for Dou-
ble-J®  stent removal, and thus its 
economic benefits for other pro-
cedures, such as diagnostic cystos-
copy, are unknown. Most studies 
done to date also did not report on 
infectious complications; those that 
did actually found single-use cysto-
scopes to be superior, although the 
evidence is of low quality and fur-
ther trials need to be done to inves-
tigate this issue.5,8 Thus, while there 
are still some questions about the 
benefit of single-use cystoscopes 
versus their reusable counterparts, 
there has been enthusiasm for their 
use as evidenced by the rapidly in-
creasing number of commercially 
available options.

So what single-use cystoscopes 
are available and how can they be 
used? There are several already on 
the market (see Figure). Most include  
a working channel, as is common 
in reusable cystoscopes. The Isiris® 
α, one of the earliest single-use cys-
toscopes, is dedicated to Double-J 
stent removal, and has an integrat-
ed grasper without a working chan-
nel (part B of Figure); similarly, the 
Uro-N™ cystoscope was developed 
strictly for the injection of materi-
al into the bladder wall (part C of 
Figure). The single-use cystoscope 
with integrated grasper may have a 
unique advantage over other prod-
ucts when it comes to stent removal, 
as it negates the need for an assisting 
nurse to operate the grasper and was 
found in different studies to shorten 

the process of ureteral stent retrieval 
by 10 to 20 minutes.6 There are cur-
rently no published studies on the 
efficiency of the cystoscope with an 
integrated needle for injection. The 
Table lists the different single-use 
cystoscopes available and their 
technical specifications as noted on 
the manufacturer’s website and in 
benchtop testing.

As companies continue to in-
troduce new commercially avail-
able cystoscopes, there has been 
increasing customization of scopes 
for every indication (see Table). 
While all allow for diagnostic cys-
toscopy, 1 cystoscope (Uro-G™) 
was specifically designed for diag-
nostic urogynecologic procedures 
with a narrow diameter sheath 

(part C of Figure). This manufac-
turer (UroViu) has an array of cys-
toscopes including the Uro-N for 
needle injection and an additional 
full-service cystoscope (part C of 
Figure). Two companies (UroViu 
and Neoscope) have developed en-
tirely portable cystoscopes (parts C 
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“ Several studies 
evaluating 
the economics 
of single-use 
cystoscopes have 
found them cost-
effective in low-
volume centers, 
but less so in high-
volume centers.4–7”
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and D of Figure), with 1 cystoscope 
(NeoFlex™) having a dongle allow-
ing for direct connection to either 
a video processing unit or a laptop, 
which then would provide power, 
light, and visualization. Since no 
other equipment such as a control 
box or video tower is required, this 
facilitates patient care in a wide va-
riety of clinical settings.2

An issue that needs to be ad-
dressed when discussing single-use 
cystoscopes is the environmental 
implication of replacing reusable 
cystoscopes with disposable ones. 
Interestingly, studies comparing 
the carbon footprint of a single-use 
cystoscope (aScope™ 4 Cysto™) to 
reusable cystoscopes found the 
single-use cystoscope to have a 

smaller carbon footprint.7,9

Studies evaluating the perfor-
mance of all the different single-use 
cystoscopes are lacking, but the 
limited data published thus far 
on 2 of the available cystoscopes 
(Isiris α, NeoFlex) suggest that 
there are no major performance 
issues regarding ureteral stent re-
moval2,5 or diagnostic cystoscopy 

for urothelial carcinoma.10 Given 
the array of single-use cystoscopes 
currently on the market with sev-
eral more in development, studies 
are required to rigorously evaluate 
their performance, cost-effective-
ness, and environmental impact. STOP
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Figure. Single-use flexible digital cystoscopes showing connection to laptop. A, aScope 4 Cysto. B, Isiris α. Red box demonstrates stent grasper incorporat-
ed into the cystoscope, C, Uro-V/N/G cystoscopes. D, NeoFlex cystoscope with direct laptop connection. aScope 4 Cysto image copyright of Ambu Inc. Isiris 
α image copyright of Coloplast Inc. Uro-V/N/G cystoscopes image copyright of UroViu Corporation. NeoFlex image copyright of NeoScope Inc. Permission 
granted to reproduce these images by AMbu Inc, Coloplast Inc, UroViu Corporation, and Neoscope Inc, respectively.

Table. Available single-use cystoscopes and their specifications

 
Isiris α 

(Coloplast) 
NeoFlex  

(NeoScope)
aScope 4  

Cysto (Ambu)
WiScope 

(OTU Medical)
Uro-G/N/V
(Uroviu)

Innovex 
(Innovex Med-

ical)

Tip size 16.5Fr 9Fr/12Fr/15Fr 16.2Fr 13.8Fr 16.5Fr 16.5Fr

Working channel None 3.6Fr/5Fr/8Fr 6.6Fr 6.6Fr 6.6Fr/3 Fr/None 7.2Fr

Resolution 800/600 pixels 400/400 pixels   400/400 pixels 800/480 pixels 800/800 pixels

Illumination LED LED LED LED LED LED

Deflection
Up 80°/down 
90°

Up 270°/down 
270°

Up 210°/down 
120°

Up 180°/down 1 
80°

Up 210°/down  
130°

Up 210°/down 
180°

Field of view 85°* 120°  120° 100° 140° 110°±10%

Depth of view     3–100 mm 2–50 mm 3–50 mm 5–100 mm

Built-in grasper Yes No No No No No

Needle injector No No No No Yes (Uro-N) No

Signal output Dedicated  
portable screen

HDMI/USB Dedicated  
portable screen

USB/CVBS/HDMI Dedicated portable 
screen

2 DVI/1 SDI/1 
VGA

Utility
Diagnostic,  
stent removal

Diagnostic,  
operative

Diagnostic,  
operative

Diagnostic,  
operative

Diagnostic, injections, 
operative

Diagnostic,  
operative

Special  
features

Direct laptop 
connection

Cordless, portable 
handle

*From Seyam et al.10 LED, light-emitting diode.

“ Interestingly, 
studies comparing 
the carbon 
footprint of 
a single-use 
cystoscope 
(aScope™ 
4 Cysto™) 
to reusable 
cystoscopes found 
the single-use 
cystoscope to have 
a smaller carbon 
footprint.7,9”
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Lessons in Leadership: Inspired by  
Dr. Douglas A. Canning
Daniel Roberson, MD
Perelman School of Medicine at the University of 
Pennsylvania, Philadelphia

Ruchika Talwar, MD
Vanderbilt University Medical Center, Nashville, 
Tennessee

As residents, we emphasize the 
clinical aspects of our training with-
out fully acknowledging the “hid-
den curriculum” that is embedded 
into medical education. We all serve 
as leaders of a team—be it clinical 
or organizational. Dr. Douglas A. 
Canning, world-renowned pediatric 
urologist, served as a pillar of lead-
ership within the Children’s Hospi-
tal of Philadelphia and University of 
Pennsylvania. He was an incredible 
physician with a global sphere of 
influence. As we celebrate his life, 
we would like to share some of the 
more extraordinary things that he 
taught his trainees about leadership.

Never Be the Smartest 
Person in the Room

Humility was integral to Dr. 
Canning’s leadership style. De-
spite his position and stature, he 
was quick to admit when he did 
not have the answer. He would 
say, “to be a good leader, you must 
never be the smartest person in the 
room.” Usually, Dr. Canning was 

indeed the smartest person in the 
room, but he always sought guid-
ance from those whom he felt had 
more expertise or carried opposing 
views, and it was one of the things 
that made him truly great.

Global Focus with Small 
Scale Investment

While Dr. Canning had a glob-
al vision, he invested himself on a 
microscopic scale. He put the child 
first. He put his colleagues first. He 
put his residents and medical stu-
dents first. He truly led from the 
inside out. He was an emphatic lis-
tener and had an ability to invest 
in every discussion as though it 
was the most important task on his 
plate. He invested in you, so you 
invested in him.

The Power of Positivity
One of the greatest tools Dr. 

Canning had in his armamentari-
um was to find your strengths that 
you yourself often overlooked. He 
was always looking for your best 
qualities; he would study you care-
fully and intentionally. You may 
have taken 20 consecutive poor 
bites of tissue, but he would wait 
for the correct one, and comment 

on how much improvement you 
made. In an era of intense com-
petition and leading by fear, this 
leadership style is rare, yet far 
more effective. He led with posi-
tive thought.

“You Are the Single Best 
Person to Take Care of 
This Patient”

Dr. Canning would always want 
any patient known to the practice 
admitted as a primary patient. He 
would often remark “you’re the 
smartest, most clever, and hardest 
working physician in the hospital 
and I trust you to call the shots.” 
As a resident team, this often was 
not the case—we did not know more 

than the pediatric specialists in the 
hospital—but Dr. Canning made 
you believe it was true. He believed 
in you, so you believed in you.

Lead from the Front Lines
Dr. Canning took an equal share 

of call, often intentionally taking a 
long weekend. His explanation: “I 
can never ask anyone to do some-
thing that I don’t do myself…plus, 
I have to make sure that I still got 
it!” Given the hierarchical nature 
of medicine, with a rise  in rank 
to leadership, it is easy to feel that 
certain tasks are beneath you. Dr. 
Canning led by example: the ex-
pectations he set for his teams were 
high, but the expectations he had 
for himself were even higher.

Dr. Canning is dearly missed by 
his partners, patients, colleagues, 
and trainees. We find comfort in 
knowing that his great influence 
lives on in these lessons, and we are 
honored to pass them along.
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