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Urology’s Role in Environmental 
Stewardship

In June of 2018 a striking image of 
an iceberg shaped single-use plas-
tic bag appeared on the cover of 
National Geographic.1 Its small tip, 
visible hovering just above the wa-
terline, hid a much larger expanse of 
plastic billowing below the water’s 
surface. “Planet or Plastic?” read the 
accompanying title. This arresting 
metaphor underscored the issue’s 

theme—underappreciation for the 
profound impact of single-use plas-
tics on the environment—and kicked 
off National Geographic’s multiyear 
Planet or Plastic campaign.

The research is unambiguous. 
Plastics plays an integral role in our 
daily lives but at signifi cant costs 
to the environment and human 
health. Data on the adverse effects 
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of plastics and their derivatives are 
accumulating. Wildlife and marine 
life are the fi rst to succumb to its det-
rimental effects, but we are just now 
understanding how it is affecting us. 
Increased plastic exposure has been 
linked to compromised endocrine 
function, reproductive health and 
poor semen quality.2,3 The longer 
term consequences remain to be 
seen. Plastic production increases 
every year, but only a scant 9% is 
recycled annually.1 Millions of tons 
of unrecycled plastic litter landfi lls 
and oceans. Resistant to degrada-
tion, they may linger for several 
hundred years or longer, burdening 
future generations.

One may ask: How am I to make 
a difference and reduce consump-
tion of single-use plastics? Small 
daily changes in our lives including 
in our workplaces may accumulate, 
rippling into larger benefi cial ef-
fects. Each year American hospitals 
produce 6 million tons of medical 

waste, 30% of which is from operat-
ing rooms (ORs). A large portion of 
OR waste is recyclable due to the 
widespread use of sterile disposable 
products with accompanying pack-
aging material.4 Recycling these 
materials would result in substan-
tially less plastic waste entering the 
environment. Moreover, OR re-
cycling would produce major cost 
savings. On average, recycling costs 
$68 per ton to dispose compared to 
$121 per ton for solid waste. Many 
OR plastics also end up in red trash 
bags for which disposal costs hospi-
tals much more at $963 per ton. 

This begs the question: Why 
are we, the surgical community, 
not recycling as much as 1 million 
tons of OR plastic a year in the 
U.S.? Several factors may explain 
this trend. Some studies cite uncer-
tainty regarding infectious risks and 
proper recycling techniques as the 

Healthy Men Should Undergo 
Baseline Prostate Specifi c Antigen 
Testing

Prostate specifi c antigen (PSA) 
screening has fallen out of favor 
among many physicians over the 
past decade. This was in large part 
because of misinterpretation of data 

from randomized trials, particularly 
the Prostate Lung Colorectal and 
Ovarian (PLCO) Cancer Screening 
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most common barriers to recycling, 
even in hospitals with established 
recycling programs. Other data 
suggest that potentially recyclable 
items are commonly mistaken as 
nonrecyclable.4 

Organizations such as the non-
profi t Practice Greenhealth, a health 
care membership organization pro-
viding sustainability solutions, have 
made it their mission to help health 
care systems practice sound and im-
pactful environmental stewardship. 
Practice Greenhealth publishes an 
annual report on the sustainabil-
ity performance of 327 partnering 
hospitals that use their resources. In 
addition to providing guidance on 
appropriate waste segregation and 
management of recycling Practice 
Greenhealth offers information 
to improve identifi cation of recy-
clable materials, altering OR packs 
to minimize waste, implementing 
reusable items when appropriate 
and smart energy management. In 
2019 alone hospitals in the Practice 
Greenhealth network saved a col-
lective $53 million while reducing 
more than 309 million kiloBTUs 
of energy, saving 146,750 tons of 
waste from the landfi ll and avoid-
ing 182,370 metric tons of carbon 
emission.5

We in the urological community 
are positioned to lead environmen-
tal stewardship in the OR for sev-
eral reasons. First, we use a large 
number of disposable items with 
layers of sterile, recyclable packag-
ing including but not limited to ure-
teral stents, stone extraction devices 
and special single-use cautery de-
vices. Second, we employ copious 
amounts of irrigation plastic bottles 
and bags during endoscopic cases, 
which may be safely opened and 
recycled without contamination. 
Finally, we have relationships with 
colleagues in industry with whom 
we can readily establish environ-
mental stewardship partnerships. 
Our colleagues at Cook Medical 
and Boston Scientifi c have already 
made commitments and initiatives 
to reduce their global plastics foot-
prints by decreasing the amount 
of plastic used in their packaging 
materials. Working together we can 
reduce our plastics environmental 
footprint without compromising 
the integrity of the devices we use 
to provide safe and excellent care 
for our patients.  

We must start somewhere, and 
we perceive no better forum to 
begin than through the AUA, its 
membership and other members 
of the global urological commu-
nity. For example, the AUA could 
develop initiatives to encourage 

environmental stewardship in the 
OR including digital educational 
platforms, and sponsor research 
grants with industry partners fo-
cused on improving the execution 
of OR recycling programs and 
methods of tracking their progress. 
As individuals, we can also work 
locally with environmental services 
and the OR staff at our hospitals 
to create successful recycling plans 
that will be most successful. 

As members of the health care 
community we have an opportuni-
ty to do our part in reducing plastic 
waste, and blunting its ill effects on 
the environment and global health. 
We must hold ourselves account-
able not only for ourselves, but also 
for future generations.   ◆

1. Parker L: Planet or Plastic? National Geo-
graphic 2018. Available at https://www.na-
tionalgeographic.com/magazine/2018/06/
plastic-planet-waste-pollution-trash-crisis/. 
Accessed July 15, 2020. 
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Endocrine-disrupting chemicals: implica-
tions for human health. Lancet Diabetes 
Endocrinol 2020; 8: 703. 

3. Balcı A, Özkemahlı G and Erkekoglu P: 
Effects of prenatal and lactational bisphe-
nol A and/or di(2-ethylhexyl) phthalate 
exposure on male reproductive system. Int 
J Environ Health Res 2020; 1.

4. Azouz S, Boyll P and Swanson M: Man-
aging barriers to recycling in the operating 
room. Am J Surg 2019; 217: 634. 

5. Practice Greenhealth: Implementation 
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OR. Available at www.practicegreen-
health.org. Accessed July 15, 2020.

Trial. In 2016 we demonstrated that 
approximately 90% of men in the 
control arm of PLCO had PSA test-
ing.1 This signifi cant contamination 
means that the mortality difference 
between screening and control 
arms cannot be interpreted as evi-
dence against PSA screening. 

The realization of the extent of 
contamination contributed to pro-
fessional guidelines subsequently 
changing from recommendations 
against PSA screening to recom-
mending individualized decision 
making.2 However, the decision 
aids incorporated in these new 
recommendations underestimate 
the benefi ts and overestimate the 
harms of PSA screening.2,3 In our 
recent study we summarize the 
current evidence regarding PSA 
screening and highlight the critical 
importance of the followup inter-
val used to examine screening’s 
tradeoffs.4 

To illustrate the importance of 
taking followup time into account, 
imagine the extreme example of 
examining the harms and benefi ts 
of screening 1 year after initiating 
a screening program. Obviously, 
there would be substantial harms 
(impotence, incontinence etc) and 
no mortality benefi t within a year. 
While 1 year from initiating screen-
ing is obviously too short a duration 
to realize signifi cant benefi t policy-
makers have arbitrarily selected in-
tervals of 9 or 13 years to examine 
tradeoffs of PSA screening. In fact, 
a duration of more than 20 years 
is needed to adequately assess the 
benefi ts of PSA screening for most 
men because of the prolonged 
natural history of screen detected 
prostate cancer. Many men begin 
screening in their 50s, and the me-
dian age of prostate cancer death is 
80 years.

To assess these longer-term 
trade offs we used a microsimu-
lation model that estimates the 
natural history of prostate cancer 
with and without prostate cancer 

screening that is calibrated to real-
world cancer registry data and data 
from the European Randomized 
Study of Screening for Prostate 
Cancer screening trial. Even using 
very conservative assumptions we 
estimated that the number of excess 
diagnoses resultant from screening 
to prevent 1 prostate cancer death 
at 25 years was 11 with estimates 
well into the single digits depending 
on model parameters. It is impor-
tant to note that these numbers are 
roughly equivalent to the number 
needed to treat to cause 1 case of 
urinary incontinence or impotence 
from prostate cancer treatments.5 

We would suggest that this trade-
off—about 1 case of impotence or 
incontinence to prevent a death 
from prostate cancer—means en-
gaging in screening is worthwhile 
for most men. These estimates also 
do not incorporate the prevention 
of metastatic disease associated 
with screening, nor do they include 
recent changes to prostate cancer 

Baseline PSA Testing in Healthy 
Men
▼  Continued from page 1
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Man vs Machine: Comparative 
Effectiveness of Cognitive Targeted 
and Image Fusion Targeted 
Transperineal Prostate Biopsy

Recent randomized validation 
of the diagnostic superiority of 
prebiopsy multiparametric (mp) 
magnetic resonance imaging (MRI) 
and subsequently mpMRI targeted 
prostate biopsy when compared 
to transrectal ultrasound (TRUS) 
guided systematic prostate biopsy 
alone has revolutionized the pre-
existing prostate cancer diagnostic 
pathway.1-3

Routine prebiopsy mpMRI 
is now recommended in the 
evaluation of biopsy naïve men 
referred with a suspicion of pros-
tate cancer in the 2019 American 
Urological Association and Society 
of Abdominal Radiology consen-
sus guidelines.4 The conversation 
has appropriately moved forward 
to evaluating the diagnostic util-
ity of currently available mpMRI 
targeted biopsy techniques on the 
detection of clinically signifi cant 

prostate cancer (csPCa) within this 
new cohort. 

Briefl y, these techniques include 
visual estimation (or cognitive), im-
age fusion (or software registration) 
and direct in-bore MRI targeted bi-
opsy. During visual estimation the 
operator reviews mpMRI imaging 
prior to adopting a cognitive MRI 
targeted approach with real-time 
TRUS guidance. Image fusion of-
fers the operator a computer plat-
form (various available) to contour 
the mpMRI prostate lesion(s), and 
these are subsequently overlaid 
onto the acquired real-time TRUS 
imaging. This can be in either a 
rigid or elastic (deformable) man-
ner. Finally, direct in-bore biopsy 
is performed in real time within 
an MRI scanner. The target lesion 
is biopsied under the guidance of 
multiple periprocedural mpMRI 
acquired sequences. 
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In our recent award-winning pre-
sentation at the AUA 2020 virtual 
conference we aimed to compare 
cancer detection rates of visual es-
timation and image fusion targeted 
prostate biopsy approaches (see 
fi gure). Our multicenter prospec-
tive registry study identifi ed 603 
men who had undergone visual 
estimation or image fusion targeted 
transperineal prostate biopsy for a 
prebiopsy mpMRI (1.5T or 3.0T) 
PI-RADS® (v2.0) lesion score of 3 
or greater. Men with a lesion score 
of 3 required a prostate specifi c an-
tigen (PSA) density of 0.12 ng/ml/
ml or more to be offered a trans-
perineal prostate biopsy. 

A standard operating procedure 
was used during all study prostate 
biopsies. This included a biplanar 
TRUS probe (Hitachi, Japan). 
Image fusion was performed with 
the BiopSee® platform (Medcom, 
Germany). Biopsies were taken 
stereotactically with continuous 
TRUS utilizing elastic registration. 
A minimum of 3 targeted cores 
were performed with the maximum 
number of cores at the discretion of 
the operating surgeon. 

Results were analyzed using a 
propensity score matching (1:1; R 
version 3.5.3). This was performed 
by age, PSA, PSA density, pros-
tate volume, number of target le-
sions, operator grade, PI-RADS 
score and number of cores (cali-
per=0.25). Operator experience 
included senior urologists, interns 
and others (eg specialist nurse prac-
titioners). We compared detection 
rates of csPCa and insignifi cant 
prostate cancer (cisPCa; Fisher’s 
exact) and median number of cores 
taken (Mann-Whitney U). Primary 
threshold of csPCa was set at any 
recorded Gleason 3+4 or greater.

Our study reported on 845 le-
sions (261 cognitive, 584 image 
fusion) in a total of 603 men (185 
cognitive, 418 image fusion). For 
those biopsied median age was 
66.7 years (IQR 60.5–72), PSA 7.5 
ng/ml (IQR 5.5–10.8) and prostate 
volume 43 ml (IQR 32–59). There 
was no overall difference in csPCa 
or cisPCa detection rates between 
visual estimation and image fusion 
targeting biopsy (242 pairs, p=1.00). 

However, senior urologists de-
tected signifi cantly more csPCa 
using image fusion targeted biopsy 

(27.8% cognitive, 55.6% image fu-
sion, 54 pairs, p=0.006). There 
was no signifi cant difference when 
biopsies were conducted by trainee 
urologists (143 pairs, p=0.1) or 
other operators (17 pairs, p=0.73). 
There was no difference between 
visual estimation and image fusion 
for prostates less than 40 ml (107 
pairs, p=0.49), 40–80 ml (94 pairs, 
p=1.00) or greater than 80 ml (20 
pairs, p=0.73). Similarly, there was 
no difference when there was a sin-
gle target lesion (109 pairs, p=0.54) 
or more than 1 target lesions (133 
pairs, p=0.54).

Furthermore, it is important 
to note that while we used pro-
pensity matching to minimize 
differences between comparator 
groups patients were not random-
ized to biopsy registration method. 
Therefore, there is potential resid-
ual confounding when interpreting 
our study fi ndings. 

In conclusion, we found no 
difference in overall cancer detec-
tion rates between visual estima-
tion and image fusion mpMRI 
targeted transperineal prostate 
biopsy. However, when analyzed 
by operator experience senior 
urologists had a greater detection 
rate of clinically signifi cant cancer 
using image fusion. When taken 
collectively, these fi ndings suggest 
that for now the choice of mpMRI 
targeted prostate biopsy technique 
should be dependent on individual 
operator experience.

AUA Virtual Science Best Poster 
winner.   ◆
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Figure. Study infographic. Asterisk indicates that where PI-RADS® lesion score was 3 PSA density of 
0.12 ng/ml/ml or greater was required to trigger transperineal prostate biopsy.
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The pathophysiology underlying 
interstitial cystitis/bladder pain 
syndrome (IC/BPS) is still unclear, 
presenting signifi cant challenges 
in diagnosing and managing this 
chronic, heterogeneous pelvic pain 
condition.1 Molecular phenotyp-
ing may facilitate stratifi cation of 
patients with IC/BPS into clinically 
relevant subgroups. 

In an earlier pilot study our fe-
male pelvic health research group 
investigated gene expression pro-
fi les in bladder biopsy tissue from 
patients with IC/BPS and found 
that those with low anesthetic blad-
der capacity (BC, defi ned herein as 

400 cc or less) had a signifi cantly 
different gene expression profi le 
when compared to those with non-
low BC (greater than 400 cc) and 
nonIC/BPS controls.2 Herein, we 
extended our previous fi ndings by 
evaluating microRNA (miRNA) 
and gene (mRNA) co-expression 
in patient bladder biopsy samples 
to compare 3 clinically distinct IC/
BPS patient subgroups. 

This molecular study was per-
formed using samples previously 
collected and archived in our IRB 
approved tissue repository. Each 
patient provided informed consent 
to participate. Briefl y, posterior 
bladder wall biopsies were obtained 
from female patients aged 18 to 80 
years with IC/BPS via cystoscopi-
cally guided, cold cup biopsy tech-
nique at the time of a scheduled 
hydrodistension procedure during 
which anesthetic BC and Hunner’s 
lesion (HL) status were recorded. 
Total RNA (miRNA and mRNA) 

was isolated from the bladder bi-
opsies via standard protocols and 
assayed on both whole genome 
(mRNA) and miRNA expression 
arrays. 

Patients for this pilot study were 
selected from the repository based 
upon their membership in one of 
3 IC/BPS subgroups. Group 1 in-
cluded patients with low BC with-
out HL, Group 2 low BC with HL 
and Group 3 nonlow BC without 
HL. In this molecular analysis 2 
subgroup comparisons were made. 
Comparison 1 (Group 1 vs 3) 
evaluated co-expression in patients 
with low vs nonlow BC IC/BPS, 
and Comparison 2 (Group 1 vs 2) 
evaluated co-expression in patients 
with HL positive vs negative IC/
BPS.

In Comparison 1, 54 differen-
tially expressed miRNAs and 744 
differentially expressed gene tran-
scripts were identifi ed. Hierarchical 
clustering of miRNA revealed 2 
primary clusters, one consisting of 
3 patients with low BC IC/BPS 
patient samples and the other con-
sisting of all 4 nonlow BC samples 
and 1 low BC sample (fi g. 1, A). 
Hierarchical clustering of mRNA 

revealed 2 primary clusters as 
well, which completely separated 
based on BC status (fi g. 1, B). Using 
Ingenuity Pathway Analysis (IPA) 
software we identifi ed 11 (of 54) 
of the differentially expressed 
miRNAs that mapped to 40 (of 744) 
of the differentially expressed genes 
within this comparison between pa-
tients with a low vs nonlow BC.

Within Comparison 2, 16 differ-
entially expressed miRNAs and 917 
differentially expressed mRNAs 
were identifi ed. Hierarchical clus-
tering of miRNA and mRNA re-
vealed clear separation based on 
HL status (fi g. 2). Within this low vs 
nonlow BC comparison we found 
that 4 (of 16) differentially ex-
pressed miRNAs mapped to 13 (of 
917) differentially expressed genes.

In Comparison 1 (low vs nonlow 
BC) upregulated genes were over-
represented in cell proliferation, 
progression through the cell cycle 
and infl ammatory pathways. These 
fi ndings suggest potential underly-
ing biological themes for the low 
BC phenotype providing further 
support for our hypothesis that 

Figure 1. Hierarchical clustering of RNA expression profi les inpatients with IC/BPS bladder biopsy 
samples of the low vs nonlow bladder capacity comparison. (A) Heat map representation of miRNA 
expression profi les showing patients with low bladder capacity (yellow columns) and patients with 
nonlow bladder capacity (red columns), where red represents higher and green represents lower gene 
expression. (B) Heat map representation of mRNA expression showing patients with low bladder 
capacity (yellow columns) and patients with nonlow bladder capacity (magenta columns), where blue 
indicates higher and red represents lower gene expression.

Figure 2. Hierarchical clustering of mRNA expression profi les in patients with IC/CPS bladder biopsy 
samples for HL positive vs negative comparison. (A) Heat map representation of miRNA expression 
profi les showing patients with low bladder capacity (yellow columns), patients who are HL positive 
(blue columns) and HL negative (purple columns), where red indicates higher and green lower gene 
expression. (B) Heat map representation of mRNA expression profi les showing patients with low bladder 
capacity (yellow columns), patients who are HL positive (green) and HL negative (red), where blue 
indicates higher and red lower gene expression.
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screening and diagnostics including 
the use of magnetic resonance im-
aging as a triage test before biopsy 
and active surveillance for low risk 
disease.

Based on these data it seems rea-
sonable that PSA screening should 
be recommended for all healthy 
men with the goal of initiating a 
screening program designed to 
optimize the benefi ts of screening 
while reducing the harms. One such 
strategy is baseline PSA screening, 
where men undergo a fi rst prostate 
cancer screening in their late 40s or 
early 50s with subsequent screening 
tailored according to established 
protocols such as those proposed 
by the National Comprehensive 
Cancer Network®. We would 
advocate that such a program be 
recommended for healthy men, 
particularly higher  risk populations 
such as Black men and men with 
a strong family history of prostate 
cancer.  ◆
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anesthetic BC is a relevant delinea-
tor of IC/BPS disease.2 In addition 
to overrepresentation of these same 
pathways in Comparison 2 (HL 
positive vs HL negative) oxidative 
stress may underlie the HL positive 
phenotype. These fi ndings are con-
sistent with previously published re-
ports that have assessed molecular 

variation in IC/BPS based on HL 
status.3–5

 This present study has identifi ed 
signifi cant molecular differences in 
IC/BPS associated with the low vs 
nonlow BC phenotypes as well as 
additional molecular fi ndings that 
defi ne the HL positive phenotype 
providing further support for our 
hypothesis that there are at least 3 
unique subgroups of IC/BPS dis-
ease. The use of molecular profi ling 

to identify distinct IC/BPS sub-
groups could be clinically useful for 
diagnosis and management.
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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 <1.5% of patients exposed to LYNPARZA monotherapy, and the majority of 
events had a fatal outcome. The duration of therapy in patients who developed 
secondary MDS/AML varied from <6 months to >2 years. All of these patients had 
previous chemotherapy with platinum agents and/or other DNA-damaging 
agents, including radiotherapy, and some also had a history of more than one 
primary malignancy or of bone marrow dysplasia.

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 signifi cant 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 confi rmed.
Pneumonitis: Occurred in <1% of patients exposed to LYNPARZA, 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 confi rmed and treat patient appropriately.
Embryo-Fetal Toxicity: Based on its mechanism of action and fi ndings 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 eff ective 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 eff ective 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 in clinical trials 
of 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 in 
clinical trials of 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 eff ects 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 fi nal dose.
Pediatric Use: The safety and effi  cacy of LYNPARZA have not been established in 
pediatric patients.

†

the treatment paradigm following progression
on enzalutamide or abiraterone1,5

*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 cancer1-4

†Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. 
 NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.

Olaparib (LYNPARZA) is the only PARPi included in the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) as a Category 1†

recommended option for men with HRRm mCRPC adenocarcinoma who have progressed on prior treatment with enzalutamide and/or 
abiraterone, regardless of prior docetaxel therapy.6
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66% relative risk reduction 
of disease progression or death

IMPORTANT SAFETY INFORMATION (CONT’D)
USE IN SPECIFIC POPULATIONS (CONT’D)
Hepatic Impairment: No adjustment to the starting dose is required in patients 
with mild or moderate hepatic impairment (Child-Pugh classifi cation A and B). 
There are no data in patients with severe hepatic impairment (Child-Pugh 
classifi cation C).
Renal Impairment: No dosage modifi cation 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 eff ects of prescription drugs to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088. 

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

BICR=blinded independent central review; BID=twice a day; CI=confi dence 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; NCCN=National Comprehensive Cancer Network; 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; 2020. 2. Zejula® (niraparib) [prescribing information]. Waltham, MA: 
TESARO, Inc.; 2020. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, CO: Clovis 
Oncology, Inc.; 2020. 4. Talzenna® (talazoparib) [prescribing information]. New York, NY: 
Pfizer Inc.; 2020. 5. Teo MY, Rathkopf DE, Kantoff P. Treatment of advanced prostate cancer. 
Annu Rev Med. 2019;70:479-499. 6. Referenced with permission from the NCCN Clinical 
Practice Guidelines in Oncology (NCCN Guidelines®) for Prostate Cancer V.2.2020. © National 
Comprehensive Cancer Network, Inc. 2020. All rights reserved. Accessed May 21, 2020. To view 
the most recent and complete version of the guideline, go online to NCCN.org. 7. 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.

LYNPARZA is a registered trademark of the AstraZeneca group of companies. ©2020 AstraZeneca. All rights reserved. US-41680 6/20

†

Among men with BRCA1/2- or ATM-mutated mCRPC following progression on enzalutamide or abiraterone

LYNPARZA more than doubled median rPFS vs retreatment 
with enzalutamide or abiraterone1,7

EXPLORE THE DATA,
including secondary 
endpoints, and testing 
recommendations at 
LYNPARZAprchcp.com

•  rPFS in Cohort A was 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

TRIAL DESIGN1,7

* HRR gene mutations (BRCA1, BRCA2, ATM, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, and/or RAD54L) were identifi ed 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 prespecifi ed 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.
  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-benefi t ratio.

•  The PROfound trial was a prospective, multicenter, randomized, open-label, phase 3 trial of LYNPARZA in patients with HRRm mCRPC
•  Key eligibility criteria: Metastatic castration-resistant prostate cancer; progression on prior enzalutamide or abiraterone treatment for 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: BRCA1/2 or 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 an active comparator (retreatment with 

investigator’s choice of enzalutamide or abiraterone)

PRIMARY ENDPOINT: RADIOLOGICAL PROGRESSION-FREE SURVIVAL (rPFS)1,7

C
O

H
O

R
T 

A

The PROfound study included additional 
secondary endpoints not present here.

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.

PROfound: A PHASE 3 trial of a PARPi in mCRPC1,7
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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 

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

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

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
In clinical studies enrolling 2351 patients with various cancers who received Lynparza 
as a single agent [see Adverse Reactions (6.1) in the full Prescribing Information], 
the incidence of Myelodysplastic Syndrome/Acute Myeloid Leukemia (MDS/AML) 
was <1.5% (28/2351) and the majority of events had a fatal outcome. Of these, 
25/28 patients had a documented BRCA mutation, 2 patients had gBRCA wildtype  
and in 1 patient the BRCA mutation status was unknown. Additional cases of MDS/AML 
have been documented in patients treated with Lynparza in combination studies and 
in postmarketing reports. The duration of therapy with Lynparza in patients who 
developed secondary MDS/cancer-therapy related AML varied from <6 months to  
>2 years. All of these patients had received previous chemotherapy with platinum agents 
and/or other DNA damaging agents including radiotherapy. Some of these patients 
also had a history of more than one primary malignancy or of bone marrow dysplasia.
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 2351 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 <1% (20/2351). 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 2351 patients; 1585 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, 55% of patients were 
exposed for 6 months or longer and 31% 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 (37%), vomiting (34%), diarrhea 
(25%), decreased appetite (23%), headache (16%), neutropenia (15%), dysgeusia 
(15%), cough (15%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), thrombocytopenia (11%), and abdominal pain upper (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 (14.7) 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 16 and 17 summarize the adverse reactions and laboratory abnormalities, 
respectively, in patients in PROfound.
Table 16  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 17  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 (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 2351 patients with advanced solid tumors who received Lynparza tablets  
300 mg orally twice daily as monotherapy, 596 (25%) patients were aged ≥65 years, 
and this included 137 (6%) patients who were aged ≥75 years. Seven (0.3%) patients 
were aged ≥85 years. [see Adverse Reactions (6.1) in the full Prescribing Information].
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].
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The MIND Trial: Brain Training for 
Surgeons

Elite sports players and their teams 
dedicate themselves to optimizing 
performance. Alongside trainers 
and coaches, sport psychologists 
play an increasingly important 
role. Various aspects of an athlete’s 
performance are now routinely sup-
ported with cognitive interventions. 
Mental imagery techniques can be 
used to address different training 
needs, focus concentration and at-
tention, goal-direct imagery, regu-
late arousal or improve technical 
performance 

Surgical training has undergone 
a signifi cant transformation in re-
cent years. The growing inclusion 
of simulation based learning has 
supported progress toward profi -
ciency based training models over 
the experiential focussed approach 
used previously. The potential role 
for the variety of simulation tools 
now available in delivering effec-
tive and more personalized training 
is well documented, but the role of 
adjuncts such as cognitive training 
is yet to be realized. 

Motor imagery (MI) offers great 
potential for surgical education. It 
is the process of imaging the per-
formance of a motor task without 
physical execution in order to im-
prove that motor skill. MI has been 
shown to be effective in improving 
motor skill in sports as well as other 
fi elds including music and reha-
bilitation medicine. Based on the 

theory of functional equivalence 
neuroimaging studies have shown 
that MI results in similar patterns of 
activity in motor networks as motor 
planning and execution.1 

Studies have previously inves-
tigated the role of MI in surgery. 
Overall the evidence does appear to 
support the utility of MI, but meth-
odologies remain heterogenous and 
quality variable limiting the conclu-
sions that can be drawn.2 We have 
previously shown that evidence-
based MI is effective for robotic 
technical skills training, yet like 
all studies our results were based 
on self-reported imagery question-
naires.3 In the current study the di-
rect effects of MI for surgical train-
ing on neural connectivity were 
assessed using functional magnetic 
resonance imaging (fMRI). 

We recruited 4 intermediate 
level surgical trainees for compre-
hensive task and resting state fMRI 
experiments. Initially these trainees 
underwent a baseline fMRI proto-
col. This consisted of a resting state 
scan followed by a motor localiza-
tion task to localize brain areas 
activated in actual and imagined 
hand movements. The localization 
task comprises alternating rest and 
task blocks. In each task block par-
ticipants imagined or performed a 
simple hand movement mimicking 
a key step in laparoscopic suturing 
with either left or right hand. 
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The examined regions of in-
terest (ROIs) were identifi ed as 
those areas with signifi cantly more 
activation during MI than motor 
execution. To analyze if there are 
persistent changes in the functional 
wiring of the brain after MI training 
statistical correlation between pairs 
of time courses of these ROIs (func-
tional connectivity) were compared 
between the baseline and followup 
resting state scans.

Following the initial imaging 
baseline laparoscopic skill was as-
sessed using a dry lab laparoscopic 
simulator. Each participant com-
pleted a suturing, and the video re-
corded performances were blindly 
assessed. The participants were 
then MI trained according to the 
PETTLEP model (see reference 3 
for details). The MI training pro-
tocol was developed through col-
laboration with expert laparoscopic 
surgeons and psychologists expe-
rienced in MI training. Alongside 
technical instructions the script 
provided information on sensory 
cues to enhance the representa-
tion of the motor task in the par-
ticipant’s mind, a step that has been 
shown to be critical to successful 
MI. The importance of temporal 
congruence was also highlighted 

to the participants to enable them 
to direct and modify their MI. The 
task should take equally as long to 
perform mentally as it does physi-
cally. After this initial instruction 
session, participants continued MI 
training unsupervised in their own 
time. Participants then performed 
focussed MI training at least once 
a day for a period of 14 days. No 
physical laparoscopy training was 
undertaken.

After 14 days of training all 
participants were brought back 
for posttraining assessment. This 
consisted of a repeat fMRI iden-
tical to the baseline protocol. 
Technical skills were assessed on 
the same day by repeating the 
dry lab simulation suturing as-
sessment. We identifi ed 6 ROIs 
(fi g. 1). Comparison of functional 
connectivity before and after 
training demonstrated a signifi -
cant increase in the connectivity 
between the contralateral prefron-
tal and the premotor and motor 
areas (Brodmann 4/6, fi g. 2). 
Connectivity between all other re-
gions remained similar. Technical 
skill assessment scores (GOALS 

Figure 1.

Figure 2.

    ▼  Continued on page 10
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and a suturing checklist) increased 
with training but did not meet sig-
nifi cance (fi g. 3). 

Our analysis has shown that MI 
training for a surgical task results in 
measurable changes in functional 
connectivity in the intrinsic wiring of 
the brain alongside improvements 
in technical performance. Specifi c 
changes in functional connectiv-
ity between the frontal and motor 
cortices were observed. The effects 
of learning on structural brain plas-
ticity are well recognized.4 Previous 
studies support the results of this 
paper in showing that MI training 
like other forms of learning results 
in specifi c and robust modulation 

of functional connectivity. We have 
demonstrated for the fi rst time that 

this process also occurs in complex 
tasks such as minimally invasive 

surgery. Our results provide im-
portant evidence for the use of 
cognitive tools in surgery,  and we 
hope they will generate interest in 
developing their greater integration 
into clinical training. 
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Figure 3.

MIND Trial for Surgeons
▼  Continued from page 9

The Metabolomic Profi le of Renal 
Cell Carcinoma

Renal cell carcinoma (RCC) com-
prises approximately 85% of all 
kidney tumors.1 While there are ra-
diographic features on imaging that 
may help to differentiate malignant 
from benign tumors there are still 
instances where imaging can pres-
ent a diagnostic challenge. This can 
subsequently lead to biopsy or un-
necessary surgical intervention, and 
up to 30% of small renal masses un-
dergoing partial nephrectomy dem-
onstrate benign histology, which 

carried a cost burden of over $90 
million between 2007 and 2014.2

The fi eld of metabolomics aims 
to defi ne the specifi c metabolic 
profi les associated with a tissue, 
cell, organ or organism under nor-
mal conditions in order to allow 
us to compare them to diseased 
states. Regular magnetic resonance 
spectroscopy and mass spectros-
copy have been the traditional tech-
niques for studying metabolomics, 
but they can be time consuming, 
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require extensive tissue processing 
and may alter the natural state of 
tissues. 

On the other hand, high 
resolution magic angle spinning 
(HRMAS) magnetic resonance 
spectroscopy (MRS) offers the 
unique advantage of allowing me-
tabolomic analysis of intact tissues,3 
thereby presenting the opportunity 
to develop in vivo platforms with 
the ability to identify tumor histol-
ogy based on metabolic profi les. 
This would in turn avoid the need 
for renal mass biopsies and unnec-
essary interventions such as surgery 

and their associated complications.
We investigated the metabolomic 

profi le of RCC with HRMAS-MRS 
using radical nephrectomy or par-
tial nephrectomy specimens from 
our frozen tissue bank. Metabolites 
within 60 spectral regions were 
analyzed and compared to those 
of benign parenchymal tissue ad-
jacent to the malignant tumors. 
False discovery rates (FDRs) were 
used to account for multiple testing 
during identifi cation of potential 

Figure. Median MRS intensities of spectral regions of interest for RCC and adjacent benign parenchyma.

Table. Odds ratios for risk of malignancy for metabolites identifi ed as potential 
predictors of malignancy based on FDR p value (reference group: tissue adjacent to 
malignant tumor).

Region of Interest (ppm) OR (95% CI) p Value for 
OR

4.07-4.05 (Myo-inositol) 0.38 (0.18–0.82) 0.013

4.02-4.00 (TBD) 3.13 (1.10–8.85) 0.032

3.99-3.96 (Histidine, phenylala-
nine, phosphocholine, serine)

0.34 (0.16–0.71) 0.004

3.95-3.94 (Serine, 
phosphocreatine)

29.24 (2.47–345.94) 0.007

3.93-3.91 (Creatine,
glycerophosphocholine)

8.17 (1.77–37.78) 0.007

3.61-3.59, 3.61-3.59 (Myo-inositol, 
glycerophosphocholine)

0.13 (0.03–0.490) 0.003

3.55-3.52 (Glycine) 0.59 (0.39–0.90) 0.014

3.36-3.34 (Scylla-inositol) 0.08 (0.02–0.42) 0.003

3.24-3.23 (Myo-inositol, Taurine) 1.35 (1.04–1.76) 0.027

3.22-3.21 (Phosphocholine, 
glycerophosphocholine, histidine)

0.41 (0.25–0.67) <0.001

3.15-3.13 (Spermine, histidine, 
phenylalanine)

3.72x10-5 (7.42x10-8–1.87x10-2) 0.001

2.84-2.82 (TBD) 7,161.72 (6.30–8.14x106) 0.013

2.45-2.42 (Glutamine) 121.56 (2.17–6,825.42) 0.02

2.15-2.11 (TBD) 3.96 (1.18–13.28) 0.026

1.93-1.92 (Acetoacetate) 0.38 (1.13–1.09) 0.072

1.35-1.33 (Lactate) 1.22 (1.03–1.45) 0.023
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predictors of RCC.
There were 38 RCC specimens 

(16 clear cell, 11 papillary, 11 chro-
mophobe), and 13 of them had 
adjacent normal tissue specimens. 
Therefore, there were 13 matched 
pairs. Out of 60 spectral regions of 
interest (ROIs) 16 were identifi ed as 
candidate predictors of RCC. The 
fi gure depicts the median MRS in-
tensities of each ROI, and the table 
summarizes the odds ratios for risk 
of malignancy based on relative 
abundance. Those denoted as TBD 
(to be determined) are undergoing 
further study to defi nitively identify 
and associate specifi c metabolites 
to the corresponding spectral re-
gions. There was a greater amount 
of serine and phosphocreatine 
(3.95–3.94 ppm) in RCC speci-
mens with an odds ratio of 29.24 
(95% CI 2.47–345.94, p=0.007) as 
well as glutamine (2.45–2.42 ppm, 
OR 121.56, 95% CI 2.17–6,825.42). 
There are also a number of me-
tabolites in other spectral regions 
that differed in quantity between 
RCC and the tissue adjacent to the 
malignant tumor, the exact identi-
ties of which have yet to be eluci-
dated. The greatest odds ratio for 
risk of malignancy was observed 
for metabolites in the 2.84 to 2.82 
spectral region (OR 7,161.72, 95% 
CI 6.30–8.14x106, p=0.013). 

Our study found glutamine in 
higher quantities in RCC samples 
relative to the adjacent benign pa-
renchyma. Glutamine is an amino 
acid that is central to cellular me-
tabolism due to its use in the bio-
synthesis of lipids, proteins, nucleo-
tides and generation of adenosine 
triphosphate (ATP).4 It is known 
that hypoxia inducible factor (HIF) 
causes increased glutamine use, 
which has led to interest into the 
development of glutaminase inhibi-
tors to treat metastatic RCC. In a 
landmark paper regarding the mo-
lecular characterization of clear cell 
renal cell carcinoma, patients with 
a poorer prognosis were found to 
have increased glutamine transport 
and glutamine dependent lipogen-
esis.5 Our results also indicated el-
evated levels of serine in the RCC 
samples. The serine biosynthesis 
pathway has been shown to be 
altered by constitutive HIF2 activ-
ity in clear cell RCC and has been 
implicated in other cancers as well.6 

While our results are intriguing 

there are limitations to our study. 
Firstly, we were limited by the 
number of patients and specimens 
available, thus we analyzed all 
RCCs together as 1 group. Future 
work should be undertaken to char-
acterize the metabolomic profi le of 
each RCC subtype as well as that of 
benign tumors such as angiomyoli-
poma and oncocytoma. Secondly, 
we have only performed HRMAS-
MRS in ex vivo samples. Once our 
ex vivo results have been validated 
on a larger number of samples, the 
next step would be to proceed to 
in vivo studies. The potential for 

in vivo characterization of renal 
masses by metabolomic profi ling is 
very exciting as it would avoid sub-
jecting the patient to the harms and 
complications of renal mass biopsy 
and other surgical interventions.
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Cholesterol Lowering Therapy 
before Prostatectomy Lowers 
Cellular Proliferation Rates

Prostate cancer is the most com-
monly diagnosed cancer and sec-
ond leading cause of cancer death 
among men in North America.1 
Epidemiological studies have 
demonstrated a strong associa-
tion between cholesterol lowering 
therapy with statins and lower risk 
of death from prostate cancer with 
a greater risk reduction in men 
taking the most potent statins. Our 
study sought to evaluate the effects 
of aggressive cholesterol lowering 
therapy that addresses the 2 pri-
mary sources for serum cholesterol. 
Before prostatectomy we used a 

statin to decrease cholesterol syn-
thesis in the liver and ezetimibe 
to bind intestinal cholesterol and 
inhibit absorption. 

Men scheduled to undergo 
radical prostatectomy for clini-
cally localized prostate cancer were 
enrolled in a prospective IRB ap-
proved study and treated with sim-
vastatin 40 mg and ezetimibe 10 mg 
daily for 2 to 6 weeks. Participants 
were required to have at least some 
component of Gleason grade 3 
prostate cancer and prostate spe-
cifi c antigen less than 20 ng/ml. 
Prostate biopsy and prostatectomy 
tissues were stained for hematoxy-
lin and eosin (H&E) and antigen 
KI-67 (Ki-67), a nuclear protein 
associated with cellular prolifera-
tion. An expert pathologist anno-
tated H&E slides from biopsy and 
prostatectomy samples for areas of 
normal tissue, low grade (Gleason 
grade 3) and high grade (Gleason 
grade 4 or 5) prostate cancer. From 
each annotated area 3, 50,000 µm2 
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regions were randomly selected 
and percentage of Ki-67 staining 
cells was quantifi ed by automated 
image analysis (QuPath, University 
of Edinburgh, United Kingdom). 
Student’s unpaired t-test was used 
for statistical analysis. 

A total of 35 patients were en-
rolled from a single institution. 
After starting treatment serum 
cholesterol levels decreased from a 
mean of 178.6 mg/dl to 119.7 mg/
dl (p <0.0001). As expected, serum 
high density lipoprotein levels did 
not signifi cantly change (p=0.29). 
When comparing pretreatment 
biopsy to prostatectomy tissue, ex-
pression of Ki-67 decreased after 
cholesterol lowering therapy in 
normal prostate tissue with mean 
before vs after treatment Ki-67 
expressions of 10.1% vs 2.7% (p 
<0.0001). In Gleason grade 3 pros-
tate cancer mean pretreatment 
Ki-67 expression was 12.7% and 
posttreatment expression was 5.8% 
(p=0.04). Ki-67 expression did not 
signifi cantly change following cho-
lesterol lowering therapy in high 
grade prostate cancer with before 
vs after treatment Ki-67 expressions 
of 13.1% vs 12.7% (p=0.96). 

We conducted this prospective 
clinical trial because there was little 
direct evidence that cholesterol 
lowering treatment decreases the 
risk of prostate cancer. Earlier evi-
dence was based on epidemiologic 
studies and preclinical models. 
Epidemiologic studies have con-
sistently identifi ed an association 
between statin use and lower risk of 
prostate cancer. A meta-analysis of 
15 cohort and 12 case control stud-
ies concluded that statin use was as-
sociated with a 7% reduction in total 
incidence of prostate cancer and a 
larger (20%) reduction in advanced 
prostate cancer.2 Preclinical models 
have demonstrated that cholesterol 
enriched diets promoted tumor 
growth in a xenograft mouse model 
for prostate cancer and that lower-
ing serum cholesterol slowed pros-
tate cancer growth.3,4 

Various molecular mechanisms 
have been proposed. Prostate tis-
sue growth is fueled by androgens 
of which cholesterol is a precursor.5 
The Hedgehog pathway is a cancer 
associated signaling pathway in-
volved in proper cell differentiation, 
and cholesterol can activate onco-
genic Hedgehog signaling through 
interaction with the Smoothened 
receptor, a G protein coupled re-
ceptor.6 Furthermore, cholesterol is 

an important structural component 
of lipid rafts on cellular membranes, 
which provide a signal transduction 
mechanism for oncogenic signaling 
pathways.7 There is also evidence 
that lowering cholesterol may mod-
ulate cancer progression by altering 
the antitumor immune response.8–10  

Our prospective window of 
opportunity study demonstrated 
that cholesterol lowering therapy 
reduced cellular proliferation in 
normal prostate tissue and Gleason 
grade 3 cancers but not Gleason 
grade 4 cancers. It is possible that 
this study lacked statistical power 
to assess the high grade subgroup. 
These results suggest cholesterol 
lowering therapy may be useful 
for lowering the risk of progres-
sion for men with low risk disease 
such as those on prostate cancer 
active surveillance. The possibility 
of repurposing a commonly used 
cardiac drug with a well-established 
safety profi le to reduce the risk of 
prostate cancer is attractive. These 
results argue for a defi nitive, large 
scale study with clinically meaning-
ful oncologic endpoints. 
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Correlation between Local 
Arteriosclerosis of Prostatic 
Arteries and Chronic Infl ammation 
in Benign Prostatic Enlargement 

Nobuhiro Haga, MD
Fukuoka, Japan 

Recently, chronic 
i n f l a m m a t i o n 
has been impli-
cated as a puta-
tive mechanism 

of benign prostatic enlargement 
(BPE). Metabolic syndrome, infec-
tious agents and autoimmune dis-
ease could be considered causes of 
chronic infl ammation in the pros-
tate.1 However, the involvement of 
chronic infl ammation in the growth 
of the prostatic gland has yet to be 
clarifi ed.

Our previous research showed 
that chronic ischemia due to local 
arteriosclerosis in the prostatic ar-
teries was related to BPE in human 
surgical specimens.2 However, since 
arteriosclerosis was also assumed to 
be a chronic infl ammatory disor-
der it is also possible that chronic 
infl ammation due to arteriosclero-
sis might play a central role in the 
growth of the prostatic gland.

Lectin-like oxidized low den-
sity lipoprotein (LDL) receptor-1 
(LOX-1) was fi rst isolated from 
vascular endothelial cells. After 
binding oxidized-LDL, a ligand 
of LOX-1, LOX-1 sends various 
intracellular signals worsening the 
arteriosclerosis by vascular endo-
thelial cell injury, cell proliferation, 
infi ltration of macrophages and 
proliferation of collagen via the ac-
tivation of p38 and p44/42 mitogen 
activated protein kinases. LOX-1 is 
upregulated as arteriosclerosis and/
or obesity progresses. Therefore, 
LOX-1 is considered to be related 
to the etiology of BPE due to its in-
volvement in cell proliferation and 
chronic infl ammation. 

In the current study the relation-
ship between local arteriosclerosis 
and LOX-1 was investigated to 
clarify the etiology of BPE due to 
chronic infl ammation caused by ar-
teriosclerosis. Moreover, the associ-
ations between local arteriosclerosis 
and chronic infl ammation and the 
stromal increase induced by LOX-1 
in the prostate were investigated.

This prospective observational 

study involved 50 consecutive pa-
tients with localized prostate cancer 
who underwent robot-assisted radi-
cal prostatectomy (RARP) at our 
institution. These patients were se-
lected because actual local arterio-
sclerosis in patients with BPE could 
not be assessed by microscopy.

Furthermore, because the pros-
tatic arteries are diffi cult to remove 
from the resected prostatic speci-
mens after surgery the prostatic 
arteries were excised from the neu-
rovascular bundles (NVBs) dur-
ing the surgery (fi g. 1, A).2	 Local 
arteriosclerosis was defi ned in this 
study as the presence of atheroma 
occupying 50% or more of the in-
ner cavity of the prostatic artery 

Figure 1. Removal of prostatic arteries (solid arrows) from neurovascular bundles during RARP where dotted arrow indicates the cranial direction (A) and 
prostatic arteries stained by Elastica-Masson staining (B).

Figure 2. Association between LOX-1 expression and BPE chronic infl ammation pathway. Signifi cant expressions of LOX-1 and IBA-1 observed in arteriosclerosis 
group. * p <0.05.

(fi g. 1, B). 
To evaluate prostatic infl amma-

tion a standard infl ammatory score 
using the standardized classifi cation 
system of chronic prostatitis (CP-
CPPS) of the National Institutes 
of Health was used. In addition, to 
assess the expression of several mo-
lecular markers induced by LOX-1 
in the prostate, immunohistochem-
ical examinations of the prostatic 
specimens acquired by a prostatic 
needle biopsy gun from the resect-
ed prostate were performed.

In the current research after 
confi rming the increased size of 
the prostate with and without lo-
cal arteriosclerosis, the association 
between local arteriosclerosis in the 
prostatic arteries within the NVBs 
and the degree of chronic infl am-
mation in the prostate were evalu-
ated. Moreover, the associations 
between local arteriosclerosis and 
expressions of several molecular 
markers induced by LOX-1 in the 
prostate were investigated.

The present results demonstrat-
ed that the weight of the prostate 
was signifi cantly greater with than 
without arteriosclerosis (arterio-
sclerosis [—] : arteriosclerosis [+], 
44±14 gm : 62±32 gm, p=0.006). 
The total infl ammation score was 
signifi cantly higher with than with-
out arteriosclerosis (arteriosclerosis 
[—]: arteriosclerosis [+], 4.1±1.4 : 
6.9±1.5, p <0.001). In addition, 
with respect to the infl ammation 
subscores, the anatomical loca-
tion score, the infl ammatory grade 
score and the infl ammatory extent 
score were signifi cantly higher 
with than without arteriosclerosis 
(p <0.001, p=0.002 and p <0.001, 
respectively).

On immunohistochemical 
analyses for several molecular 
markers induced by LOX-1 in 
the prostate, LOX-1 and IBA-1, 
a marker of macrophages, were 
signifi cantly expressed in patients 

    ▼  Continued on page 14
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with local arteriosclerosis (fi g. 2). 
In addition, signifi cant expressions 
of transforming growth factor beta 
1 (TGF-β1), nicotinamide adenine 
dinucleotide phosphate (NADPH) 
oxidase, p38 mitogen-activated 
protein kinases (MAPK) and 
ERK1/2 were observed in patients 
with local arteriosclerosis (fi g. 3). 
These 4 molecular markers were 

involved in the stromal increase in 
the prostate.

In conclusion, LOX-1 is up-
regulated in the prostate by local 
arteriosclerosis. Therefore, LOX-1 
might have an important role in 
the growth of the prostatic gland 
through 2 pathways (fi g. 4). First, 
in the chronic infl ammation path-
way, migration and accumulation 
of macrophages occurs, leading 
to induction of chronic infl amma-
tion. As a result, tissue damage and 
remodeling occur in the prostate 

leading to BPE. Second, in the path-
way related to the stromal increase, 
TGF-β1 and NADPH oxidase are 
activated, leading to the activation 
of oxidation reduction signals, re-
sulting in a stromal increase in the 
prostate leading to BPE.
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Chronic Infl ammation Induced 
by Benign Prostatic Enlargement
▼  Continued from page 13

Figure 3. Association between LOX-1 expression and BPE stromal increase pathway. Signifi cant expres-
sions of TGF-β1, NADPH oxidase, p38 MAPK and ERK1/2 observed in arteriosclerosis group. Asterisk 
indicates p <0.05.

Figure 4. Possible mechanism of BPE induced by local arteriosclerosis. LOX-1 upregulated by local 
arteriosclerosis. In chronic infl ammation pathway, migration and accumulation of macrophages occurs, 
leading to induction of chronic infl ammation. As a result tissue damage and remodeling occur in 
prostate, leading to BPE. In stromal increase pathway TGF-b1 and NADPH oxidase are activated, leading 
to activation of oxidation-reduction signals, and stroma increases in prostate, leading to BPE.

Ultrasound for Detection of 
Inferior Vena Cava Tumor Thrombi 
Level in Kidney Cancer

Radical nephrectomy with inferior 
vena cava (IVC) tumor thrombec-
tomy requires extensive surgical 
planning to maximize the chance 
for success. Ideally, the cephalad 
extent and mobility of the tumor 

thrombus (TT) should be evalu-
ated preoperatively (table 1). These 
factors infl uence surgical approach 
including involvement of other sur-
gical specialties such as cardiotho-
racic and also appropriate operating 
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room equipment such as bypass 
capability. Thrombus that invades 
the caval wall may require IVC re-
section and/or reconstruction. 

Magnetic resonance imaging 
(MRI) is widely accepted as the im-
aging method of choice for preop-
erative TT staging.1,2 Due to the fast 
growing nature of tumor thrombi 
it is recommended that imaging 
is obtained within 1 to 2 weeks of 
surgery.3–5 Ultrasonography (US) is 
an inexpensive, accessible and non-
invasive tool that can be used in the 
preoperative setting for real-time 
examination of IVC TT associated 

with kidney cancer. 

How is the Ultrasonography for IVC 
TT Done?

At Emory University the following 
protocol was followed for perform-
ing US for IVC TT. If possible the 
patients were asked to fast 6 to 8 
hours before the procedure to de-
crease potential obscuration from 
gastrointestinal contents. First, 
sagittal images of the IVC were ob-
tained with the patient in the supine 

Figure. Schematic view of IVC TT in sagittal plane (A). Gray scale US image in sagittal plane demon-
strates IVC TT and its relationship to hepatic veins and right atrium (B). Schematic view of IVC TT in 
coronal plane (C). Gray scale US image in coronal plane demonstrates IVC TT and its relationship to 
hepatic vein and the right atrium (D).
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position. A curved array probe was 
positioned in the midline of the 
abdomen underneath the xiphoid 
process and slowly moved inferi-
orly until the IVC, right atrium and 
drainage of the hepatic veins into 
the IVC were in view. If the cepha-
lad extent of the thrombus was 
below the confl uence of the hepatic 
veins the distance was measured 
between them as this would be a 
critical factor in surgical planning 
(see fi gure). 

To assess the mobility of the tu-
mor the patient was asked to hold 
his or her breath and the TT was 
then examined to see if it moved 
within the IVC. The steps above 
were repeated in the sagittal plane 
for optimal view of higher level 
thrombi. Additionally, a transverse 
view of the IVC could be obtained. 
If a clear view of the IVC still had 
not been obtained at this point the 
patient was positioned into a lateral 
decubitus position so that he or she 
was lying on the side opposite the 
renal mass. We often found that 
lower level thrombi were better 
visualized coronally in this posi-
tion. We also found that this was 
often the optimal position for obese 
patients.

Results

In our study we retrospectively 
identifi ed 38 patients at our in-
stitution who had undergone US 
and MRI before undergoing open 
radical nephrectomy with tumor 
thrombectomy between 2010 and 
2019. This is the largest study of 
its kind. We compared the fi nd-
ings between US and MRI, then 
compared the diagnostic accuracy 

of US and MRI individually to the 
intraoperative fi ndings. 

In this study US matched with 
MRI fi ndings for TT level in 26 
(68.4%) cases. When compared to 
operative fi ndings US accurately 
identifi ed the cephalad extent of 
TT in 30 (79.0%) cases while 5 
(13.2%) cases were understaged 
and 3 (7.9%) were overstaged. MRI 
also agreed with surgical fi ndings 
in 30 (79.0%) cases, understaged 
5 (13.2%) and overstaged 3 (7.9%) 
cases. Importantly, cases over-
staged and understaged by US and 
MRI were not necessarily the same 
(table 2). 

Conclusion

The results of our current study 
demonstrate that US is comparable 
to MRI in accurately determining 
the cephalad extent of TT in pa-
tients with kidney cancer. Beside 
the utility in detecting the TT level 

another important benefi t of US is 
its unique ability to detect tumor 
mobility using the surrogate marker 
of fl ow around the TT, which helps 
to inform the surgeon whether or 
not  the thrombus can be manipulat-
ed below critical structures such as 
the hepatic vein confl uence or the 

cavoatrial junction. Furthermore, 
in the era of value based cases US 
is far more affordable and acces-
sible than MRI. It lacks some of 
the drawbacks of MRI such as wait 
time, incompatibility with some 
implanted devices, claustrophobia 
for some patients and the need for 
intravenous contrast. 
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IVC Tumor Thrombi Level 
Detection
▼  Continued from page 14

Table 1. Nieves tumor thrombus classifi cation. RV, renal vein.

Level Description

0 At level of RV

1 In IVC 2 cm or less above RV

2 In IVC 2 cm or more above RV

3 Above hepatic veins and below diaphragm

4 Above diaphragm

Table 2. TT levels staged by surgery vs US vs MRI

IVC TT Level No. Surgical Findings 
(%)

No. US Findings 
(%)

No. MRI Findings 
(%)

0 2 (5.26) 3 (7.89) 1 (2.63)

I 9 (23.68) 8 (21.05) 11 (28.95)

II 21 (55.26) 22 (57.89) 21 (55.26)

III 4 (10.53) 4 (10.53) 2 (5.26)

IV 2 (5.26) 1 (2.63) 3 (7.89)

http://www.AUAnet.org/TakeCensus
https://www.Medisuite.com
mailto:info@medisuiterx.com
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Access to Male Fertility 
Preservation at NCI Cancer Centers

Boston, Massachusetts

The National Cancer Institute 
(NCI) was created in 1971 with the 
passage of the National Cancer Act 
by President Nixon. Decades of 
progress in cancer research since its 
passage have resulted in a new gen-
eration of cancer survivors who deal 
with a host of issues resulting direct-
ly from cancer therapy including 
infertility and sexual dysfunction. 
Additionally, in the United States 
specifi cally family planning is being 
pushed off to later ages, increasing 
any 1 person’s chances of undergo-
ing a gonadotoxic cancer therapy 
before completion of childbearing. 
Issues of infertility add to the emo-
tional burden of cancer treatment 
and are heightened in comparison 
to fertility issues in the noncancer 
population.1 Fertility options before 
cancer therapy initiation include 
oocyte, embryo, ovarian and sper-
matic cryopreservation.  

Prior work has demonstrated a 
lack of information regarding sexual 
health and fertility on NCI cancer 
center websites, and this is especial-
ly true for information pertaining to 
men’s health.2 Given these known 
access gaps and the knowledge that 
these concerns are of major impor-
tance to patients  with cancer and 
cancer survivors, our group used 
telephone interviews and system-
atic website searches to comprehen-
sively characterize center specifi c 
and geographic care patterns at the 
64 clinical NCI cancer centers in 
the United States. Additionally, we 
used the “fi nd-a-provider” tool of-
fered on the Society for the Study 
of Male Reproduction website to 
identify fellowship trained androlo-
gists within 5 miles of the zip code 
of all 64 NCI cancer centers. This 
provider information was used to 
perform an ecological analysis be-
tween the United States population 
and cancer centers with referrals to 
urologists and fellowship trained 
andrologists. 

Our phone and web based sur-
veys revealed that online male 
fertility information on NCI cen-
ter websites ranged from 40% to 
79% among U.S. census regions. 
However, there were no signifi cant 
differences among regions. A simi-
lar pattern was found for overall 
online sexual health information. 
Referral to a specifi c sperm bank 

Kenneth Softness, 
MD

Robert Carrasquillo, 
MD

or presence of a sperm bank on 
campus was low nationally, rang-
ing between 43% and 71% of cen-
ters (see table for full results). The 
presence of an established referral 
to a specifi c urologist for issues of 
fertility or sexual function ranged 
from between 77% and 86% na-
tionally also without a signifi cant 
difference between U.S. census 
regions. However, we did fi nd that 
the Northeast United States has 
a signifi cantly greater clustering 
of fellowship trained andrologists 
within a 5-mile radius surrounding 
NCI centers compared to the other 
U.S. census regions (p=0.014). 

Logistic regression revealed that 
those NCI centers with online lan-
guage related to fertility preserva-
tion and sexual health were more 
likely to have established relation-
ships with sperm banks (3.48 OR 
1.11–12.29). Our ecological analysis 
using 2015 data published by the 
U.S. Census Bureau revealed that 
30% of reproductive aged males or 
over 18 million men in the United 
States fall outside of 100 miles of a 
NCI Cancer Center with a referral 
pattern to a fellowship trained an-
drologist (see fi gure).

Ensuring access to high quality 
information and care is imperative 
in the treatment of cancer in young 
adults. The term oncofertility was 
introduced in 2006 and signals a 
broad, multidisciplinary approach 
to improving outcomes in the re-
productive domains for patients 
with cancer. Patients undergoing 
cancer treatment who had access 
to oncofertility expertise before 
treatment reported less treat-
ment related regret, and increased 
physical and emotional well-being. 
Reproductive stress related to can-
cer treatment is linked to increased 

rates of divorce.3,4 Our data can 
be used to address critical gaps in 
information, data and options that 
will better serve our patients. 

We demonstrate that information 
regarding cancer and reproductive 
health as well as appropriate spe-
cialist referrals are not ubiquitous 
at our nation’s top cancer hospitals. 
In the age of COVID-19 increasing 
outreach to the millions of patients 
outside the physical catchment ar-
eas via telehealth visits can be a ma-
jor step in closing this access gap. 
Additionally, offering home sperm 
preservation kits prior to cancer 
therapy for men is an increasingly 
popular and easy option for obtain-
ing gamete preservation before 
treatment. The strength of our 
work is in our methods, as we used 
telephone calls and web searches to 
collect data, the same tools used by 
patients seeking health care infor-
mation. Empowering patients with 
information and strengthening of-
ferings by providers will be the way 
forward in improving oncofertility 
care in the United States. 
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Table. Access to online fertility preservation information, andrology referrals and 
sperm banking by U.S. census region.

 
Northeast 
(14)

Midwest 
(14)

South 
(21)

West (15)

% Fertility information on 
website

50 79 48 40

% Online male fertility 
information

43 50 29 27

% Referral to specifi c 
urologist

86 79 77 86

% Referral to andrologist 79 79 67 80

% Referral to sperm bank 50 43 71 60

Avg No. andrologists in 
5-mile radius

2.2 0.8 0.5 0.8
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Preoperative Gentamicin 
Underdosing in the Urology Patient

Gentamicin is an aminoglycoside 
antibiotic that is commonly used to 
treat gram-negative infections. It is 
often the preoperative antibiotic of 
choice for urological procedures as 
it covers many uropathogens and 
possesses some antistaphylococcal 
activity. It is effi cacious, inexpen-
sive, long acting (half-life of 2-3 
hours)1 and is not associated with 
Clostridium diffi cile infection.2 
Gentamicin is among the few an-
tibiotics that are readily accessible 
and effective at treating pseudomo-
nas, which often creates biofi lms on 
indwelling foreign bodies used in 
urology (ie ureteral stents and Foley 
catheters). 

In 2013 the American Society 
of Health-Systems Pharmacists 
(ASHP) updated clinical guidelines 
for antimicrobial surgical prophy-
laxis to recommend administering 
a single high dose (5 mg/kg) of 
gentamicin instead of the previ-
ously recommended 1.5 mg/kg to 
2 mg/kg dose.1 This new recom-
mendation emerged in response to 
data demonstrating that extended 
interval, high dose gentamicin is 
safe and effective when used for 
therapeutic indications. 

Despite these guideline 

recommendations we recently 
demonstrated in a retrospective 
single center study of 2,134 urology 
patients that nearly 90% of patients 
received substantially less than the 
5 mg/kg dose. Elderly patients (70 
years old or older) and those who 
underwent endoscopic surgery 
were at signifi cantly increased risk 
of being underdosed (OR 2.54, p 
<0.001; OR 6.21, p <0.001, respec-
tively). On exploratory analysis of 
patients having only endoscopic 
surgery (1,694), men (OR 1.92, 
p=0.004), elderly patients (OR 3.15, 
p <0.001) and those who under-
went upper tract endoscopy (OR 
3.26, p <0.001) were more likely to 
be underdosed.

As demonstrated in the fi gure 
the risk of underdosing decreased 
signifi cantly between 2017 and 2019 
(5.6% per year, p <0.001) and the 
frequency of guideline concordant 
dosing increased (2.9% per year, 
p=0.001). However, the median 
gentamicin dose administered in 
2019 remained well below 5 mg/kg 
at 2.1 mg/kg (IQR 1.7–3.8). 

The underlying cause of wide-
spread underdosing is not yet 
known, but it is likely multifactorial. 
First, we suspect that relatively few 
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physicians are aware of the ASHP 
guidelines and perioperative gen-
tamicin dosing recommendations. 
In addition, physicians may be 
improperly calculating aminogly-
coside dosing weights since they 
differ from therapeutic dosing 
weights. Per ASHP guidelines pa-
tients who weigh less than 120% 
of their ideal body weight (IBW) 
should be dosed according to their 
actual body weight and patients 
who weigh more than 120% of their 
IBW should be dosed according to 
their adjusted body weight.1 Dosing 
patients according to their IBW can 
lead to underdosing. 

Second, physicians may be un-
aware of the therapeutic benefi ts 
of high dose gentamicin and the 
theoretical risk of propagating anti-
microbial drug resistance with low 
dose gentamicin. High dose gen-
tamicin takes advantage of 3 key 
features of the drug—concentration 
dependent bacteriocidality, rapid 
drug excretion and a unique phar-
macological phenomenon called 
the postantibiotic effect (PAE).3 
PAE describes continual bacterial 
killing and suppression of bacte-
rial growth that persists after the 
drug is eliminated from the body. 
This allows for a gentamicin-free 
period during which the antibacte-
rial properties of the drug remain 
active but the risk of drug toxicity 
is reduced. 

PAE is thought to result from 
aminoglycosides irreversibly bind-
ing bacterial ribosomes despite 
unmeasurably low drug concentra-
tions. For maximal effi cacy while 
the drug is in circulation the ratio 
of peak serum concentration to 
bacterial minimum inhibitory con-
centration should be higher than 
10:1.2 Higher serum concentra-
tions are best achieved with high 
dose administration. For urology 

patients higher drug concentrations 
can be especially benefi cial as they 
translate to higher urine concentra-
tions. Previous studies demonstrate 
that urine gentamicin concentra-
tion exceeds plasma gentamicin 
concentration by up to 100-fold 
within an hour of drug administra-
tion and can remain at therapeutic 
levels against most uropathogens 
for at least 72 hours thereafter.2 
In addition, single high dose ad-
ministration kills sensitive bacteria 
faster and more profoundly than 
scheduled intermittent lower doses, 
which may prevent adaptive bacte-
rial resistance. 

Last, urologists, pharmacists and 
anesthesiologists may be hesitant to 
administer high dose preoperative 
gentamicin because of a presumed 
dose dependent risk of nephrotox-
icity associated with aminoglyco-
sides. Despite these concerns, the 
incidence of adverse events is ex-
tremely low.1 Several clinical stud-
ies have demonstrated that the risk 
of nephrotoxicity with single high 
dose administration for therapeutic 
indications is equal to or less than 
that of intermittent, conventional 
low dose administration.3 Previous 
research in over 1,500 orthopedic 
surgery patients found that the rate 
of nephrotoxicity among patients 
receiving 4.5 mg/kg of preopera-
tive gentamicin was 2.5%. The ma-
jority of the cases of nephrotoxicity 
involved minimal kidney injury, 
which was transient and reversible. 
There was no difference in the risk 
of nephrotoxicity between patients 
who received ASHP guideline 
concordant preoperative gentami-
cin (1,590) and those who did not 
receive preoperative gentamicin 
(2,587).4 

We similarly observed a minimal 
risk of kidney injury in our cohort. 
Using the RIFLE (Risk, Injury, 
Failure, Loss of kidney function, 
and End-stage kidney disease) cri-
teria to defi ne postoperative kidney 
injury we compared the relative 
risk of nephrotoxicity in urology 
patients who received guideline 
concordant high dose gentamicin 
to those who received a lower dose. 
Among 735 patients with recorded 
preoperative and postoperative se-
rum creatinine values we identifi ed 
no cases of sustained kidney injury 
following high dose gentamicin 
administration. We found that there 
was no signifi cant difference in the 

Figure. Trends in gentamicin dosing over time.
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risk of minimal kidney injury be-
tween those who received a dose 
less than 4.5 mg/kg and those who 
received a higher dose (OR 0.89, 
95% CI 0.26–3.0, p=0.75). On sen-
sitivity analyses, excluding patients 
with preexisting chronic kidney 
disease (p=0.73), patients 70 years 
old or older (p=0.16) and those with 

creatinine values from greater than 
30 days (p=0.24) and greater than 
60 days (p = 0.72) preoperatively 
and postoperatively did not change 
our conclusions.  

While our study adds to the lit-
erature on the safety of high dose 
gentamicin administration for peri-
operative prophylaxis much work 
is needed to educate perioperative 
teams about current recommen-
dations. Future initiatives should 

focus on improving physician and 
pharmacist adherence to amino-
glycoside dosing guidelines, and 
additional research is needed to 
investigate if gentamicin underdos-
ing is associated with an increased 
risk of postoperative infection and/
or bacterial drug resistance.
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Predictive Factors of Peripheral 
Nerve Evaluation Success in a 
Contemporary Series

Cleveland, Ohio

Peripheral nerve evaluation (PNE) 
involves a 3-day to 7-day trial of 
sacral neuromodulation to deter-
mine candidates for permanent sys-
tem implant in a single operation. 
Several advantages to the PNE test 
include its ability to be performed 
in-offi ce under local anesthesia 
without the need for periopera-
tive antibiotics. PNE success rates, 
typically defi ned as conversion to 
a permanent implant, are reported 
between 40% and 50% using a 
single, nontined temporary lead.1 

Compared to PNE, advanced 
evaluation with a permanent tined 
lead is approximately 77% success-
ful but requires a 2-staged approach 
in the operating room under light 
sedation.2 With the availability of 
in-offi ce fl uoroscopy and a refi ned 
technique more contemporary 
data on PNE success rates are 
needed. The purpose of this study 
was to evaluate a recent series of 
PNE cases to determine success 
rates—specifi cally, predictive factors 
toward PNE screening success and 
persistent functional response fol-
lowing permanent implant.

A retrospective review of all pa-
tients who underwent Medtronic 
InterStim™ PNE at a large, tertiary 
academic center from 2015-2019 
was performed. Patients with 

refractory urgency-frequency syn-
drome, urgency urinary inconti-
nence (UUI) and/or fecal inconti-
nence (FI) were included, whereas 
patients with chronic urinary reten-
tion were excluded. All unipolar 
leads (Medtronic basic evaluation 
lead model 305901) were placed 
percutaneously in-offi ce under lo-
cal anesthesia utilizing fl uoroscopy 
by one of 4 female pelvic medicine 
and reconstructive surgery fellow-
ship-trained urologists. Observable 
motor (plantar toe fl exion and/or 
anal bellows) and patient-reported 
anatomical sensory responses 
(perineum involving vaginal/scro-
tal, perianal/rectal, or none) were 
recorded. Clinical response was 
documented via bladder diary dur-
ing a 7-day trial period.

Patients demonstrating an opti-
mal response (50% or more objec-
tive symptom improvement) dur-
ing basic evaluation proceeded to 
single-stage implant. Conversion 
rates to permanent implant after a 
successful PNE trial were reviewed. 
As most studies defi ne PNE success 
as conversion to implantation and 
recognizing that a proportion of 
successful PNE trials have subopti-
mal responses following permanent 
implant, we also evaluated for per-
sistent symptom improvement at 
1 month or more following single-
stage implant as a marker for a posi-
tive screening test. Multivariable lo-
gistic regression determined patient 
and PNE related predictors of PNE 
success and predictors of continued 
functional success at 1 month or 
more postoperative followup.

Included were 102 patients (87 
females and 15 males). All 102 
patients had urgency frequency 
syndrome (overactive bladder), 88 

Neil J. Kocher, MD Howard B. Goldman, 
MD, FACS

patients (86.2%) had urgency uri-
nary incontinence and 11 patients 
(10.8%) had fecal incontinence 
(table 1). We included 13 patients 
(12.7%) with a prior neurologic 
diagnosis including 5 patients with 
Parkinson’s disease, 5 with unspeci-
fi ed dementia and 3 with transverse 
myelitis, myasthenia gravis or myo-
tonic dystrophy. Bilateral unipolar 

leads were placed in 95 patients 
(93.1%). The majority of patients 
(80.4%) demonstrated plantar toe 
fl exion and anal bellows, and 66 
patients (64.7%) reported perineal 
sensation during PNE (table 1).

A total of 78 patients (76.5%) 
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Table 1. Clinical demographics and testing factors for patients undergoing PNE

Patient Factors

Age:
 Mean (SD)
 Range

65.9 (15.8)
24–89

No. female (%) 87 (85.3)

BMI, kg/m2 (SD) 29.4 (5.4)

Median ASA® (mode) 3 (3)

No. coronary artery disease (%) 16 (15.7)

No. congestive heart failure (%) 3 (2.9)

No. hypertension (%) 60 (58.8)

No. hyperlipidemia (%) 44 (43.1)

No. chronic obstructive pulmonary disease (%) 7 (6.9)

No. diabetes mellitus type 2 (%) 23 (22.5)

No. cerebrovascular accident (%) 11 (10.8)

No. obstructive sleep apnea (%) 25 (24.5)

No. current smoker (%) 4 (3.9)

No. neurologic diagnosis (%):
  Parkinson’s
  Unspecifi ed dementia
  Transverse myelitis
  Myasthenia gravis
  Myotonic dystrophy

13 (12.7)
5
5
1
1
1

No. urgency incontinence (%) 88 (86.3)

No. fecal incontinence (%) 11 (10.8)

PNE testing factors

No. bilateral leads (%) 95 (93.1)

No. at least bellows (%) 88 (86.3)

No. at least plantar toe fl exion (%) 83 (81.4)

No. bellows and plantar toe (%) 82 (80.4)

No. sensation (%):
  Perianal/rectal
  Perineal/vaginal/scrotal
  None

29 (28.4)
66 (64.7)
7 (6.9)
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Figure.

Peripheral Nerve Evaluation 
Success
▼  Continued from page 18

were PNE responders (50% or 
more symptom improvement) and 
24 patients (23.5%) were PNE non-
responders (less than 50% symptom 
improvement). Patient predictors 
of PNE success included younger 
age (p=0.014), urgency urinary 
incontinence (p=0.021), fecal in-
continence (p=0.017) and absence 
of a neurologic diagnosis (p=0.04). 
Intraprocedural testing factors asso-
ciated with PNE success included 
presence of plantar toe fl exion and 
anal bellows (p=0.038), and peri-
neal sensation (p=0.027) (table 2).

Of the 78 PNE responders who 
proceeded to permanent system 
implant 68 patients (87.2%) main-
tained an optimal response at 1 
month or more followup (66.7% of 
the total 102 patient cohort). Median 
postoperative followup time was 
4 months (range 1 to 39 months). 
On multivariate logistic regression 
the only statistically signifi cant pre-
dictor of persistent implant success 

was absence of a neurologic diag-
nosis (p=0.013, table 3).

This retrospective review of pa-
tients undergoing PNE revealed a 
76.5% response rate comparable 
to previously reported tined lead 
placement (77%).2 Patients with 
an underlying neurologic condi-
tion were more likely to fail PNE 
screening. Of the 24 PNE nonre-
sponders 8 patients (33.3%) had ei-
ther Parkinson’s disease or unspeci-
fi ed dementia. These fi ndings are 
supported by Crites-Bachert et al 
who previously demonstrated that 
patients with an equivocal or failed 
PNE outcome were more likely 
to have a neurological insult3 and 
Amundsen et al who suggested that 
neurologic conditions may be as-
sociated with decreased cure rates.4

This study also evaluated for 
persistent symptom improvement 
at 1 month or more following sin-
gle-stage implant as a marker for a 
positive screening test. While most 
studies defi ne PNE screening suc-
cess as conversion to a permanent 
implant there is a small propor-
tion of patients who demonstrate 

Table 2. Patient and testing factors predictive of PNE success

PNE 
Responders
(78)

PNE 
Nonresponders
(24)

p 
Value

Age:
 Mean (SD)
 Range

64.2 (16.3)
24–87

71.4 (12.6)
39–89

0.014

No. female (%) 66 (84.6) 21 (87.5) 0.14

BMI, kg/m2 (SD) 29.7 (5.4) 28.6 (5.6) 0.12

Median ASA (mode) 3 (3) 2.5 (2) 0.16

No. coronary artery disease (%) 13 (16.7) 3 (12.5) 0.36

No. hypertension (%) 47 (60.3) 13 (54.2) 0.25

No. hyperlipidemia (%) 34 (43.6) 10 (41.7) 0.81

No. diabetes mellitus type 2 (%) 21 (26.7) 2 (8.3) 0.21

No. cerebrovascular accident (%) 8 (10.3) 3 (12.5) 0.42

No. obstructive sleep apnea (%) 22 (28.2) 3 (12.5) 0.71

No. neurologic diagnosis (%):
  Parkinson’s
  Unspecifi ed dementia
  Transverse myelitis
  Myasthenia gravis
  Myotonic dystrophy

5 (6.4)
1
1
1
1
1

8 (33.3)
4
4

0.04

No. urgency incontinence (%) 69 (88.5) 19 (79.9) 0.021

No. fecal incontinence (%) 11 (14.1) 0 (0) 0.017

No. bilateral leads (%) 72 (92.3) 23 (95.8) 0.37

No. at least bellows (%) 67 (85.9) 21 (87.5) 0.41

No. at least plantar toe fl exion (%) 63 (80.8) 20 (83.3) 0.056

No. bellows and planar toe (%) 63 (80.8) 19 (79.2) 0.038

No. sensation (%):
  Perianal/rectal
  Perineal/vaginal/scrotal
  None

20 (25.6)
55 (70.5)
3 (3.8)

9 (37.5)
11 (45.5)
4 (16.7)

0.027

suboptimal responses following 
single-stage implant. 

Potential etiologies for a success-
ful PNE trial followed by subopti-
mal permanent implant responses 
may include slightly altered po-
sitioning of the permanent lead 
compared to the test stimulation 
or possible placebo effect from the 
shorter 3-day to 7-day PNE trial pe-
riod. Therefore, we chose to evalu-
ate responses at the 1-month or 
more interval following permanent 
implant to better defi ne PNE trial 
success. In this group of 102 un-
selected patients undergoing PNE 
there were 78 PNE responders 
(76.5%) of whom 68 (87.2% of PNE 
responders or 67% of total cohort) 
maintained an optimal therapeutic 
response at 1 month or more (see 
fi gure).

In the current study the only sta-
tistically signifi cant predictor of per-
sistent implant success was absence 
of a neurologic diagnosis (p=0.013). 

No additional factors predictive of a 
successful PNE carried over to sug-
gest a successful implant, however 
the presence of UUI and FI trended 
toward statistical signifi cance (table 
3). When defi ning PNE success as 
a screening tool we suggest that 
success of the permanent implant 
at followup such as 1 month post-
operatively be considered when de-
fi ning PNE success rates, as a small 
percentage of PNE responders do 
not translate into optimally func-
tioning implants. With the recent 
introduction of a redesigned basic 
evaluation PNE lead (Medtronic 
model number 306001), which is 
purported to have a lower rate of 
migration, the future success rates 
of the PNE evaluation may prove 
even higher.

This contemporary series of 
unselected patients undergoing 
PNE with fl uoroscopy revealed 

Table 3. Predictors of PNE success and persistent optimal response at 1 month or 
more followup.

PNE and Implant 
Responders
(68)

PNE and Implant 
Nonresponders
(34)

p 
Value

Mean age (SD) 64.5 (15.9) 68.6 (15.4) 0.20

No. neurologic diagnosis (%):
  Parkinson’s
  Unspecifi ed dementia
  Transverse myelitis
  Myasthenia gravis
  Myotonic dystrophy

4 (5.9)
1

1
1
1

9 (26.5)
4
5

0.013

No. urgency incontinence (%) 61 (89.7) 27 (79.4) 0.054

No. fecal incontinence (%) 10 (14.7) 1 (2.9) 0.081

No. bellows and plantar toe (%) 56 (82.4) 26 (76.5) 0.59

No. sensation (%):
  Perianal/rectal
  Perineal/vaginal/scrotal
  None

17 (25)
48 (70.6)
3 (4.4)

12 (35.3)
18 (52.9)
4 (11.8)

0.158



20    October 2020 AUANEWS

Peripheral Nerve Evaluation 
Success
▼  Continued from page 19

UROLOGY CARE 
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patients affected by urologic 
conditions and diseases?

The Urology Care Foundation 
has launched a Humanitarian 
Award designed to honor 
someone who has made 
significant and outstanding 
contributions to humanitarian 
urologic efforts in improving 
patient care. 

Deadline for nominations  
is October 31, 2020. 

UrologyHealth.org/Humanitarian

screening rates equivalent to avail-
able reports on staged implant. 
Predictors of PNE success included 
younger age, urgency incontinence, 
fecal incontinence and absence of a 
neurologic condition. In all, 67% 
of patients maintained an optimal 
therapeutic response at 1 month or 
more with a median followup of 4 
months. PNE conversion rates to 
permanent implant may not be the 
ideal outcome and evaluation for 
continued improvement at a mini-
mum of 1 month postpermanent 
implant may be considered as an 

indicator of successful screening.
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Feasibility and Success of 
a Nonopioid Pathway after 
Ureteroscopy

Burlington, Vermont

The opioid epidemic in the United 
States continues and physician pre-
scribing patterns are implicated as 
a signifi cant factor leading to the 
current environment. In response, 
surgical specialties have begun to 
implement nonopioid protocols af-
ter surgery.1 Recently, the American 
Urological Association published a 
position statement on opioid use in-
tended to guide urologists on pain 
management and opioid prescrib-
ing.2 Specifi cally, the statement en-
courages patient education, the use 
of nonopioid forms of pain control, 
and prescribing the fewest num-
ber and lowest potency of opioids 
when they are required. In addition, 
the AUA’s Quality Improvement 
Patient Safely Committee is cur-
rently preparing a white paper de-
scribing the rationale and strategies 
for reducing urological postopera-
tive opioid prescribing. Still lack-
ing are specifi c AUA guidelines on 
opioid use after specifi c urological 
procedures. 

In light of the increased use of 
ureteroscopy in the last 2 decades 
and in efforts to decrease the impact 
of physician overprescribing, we 
began making concerted efforts to 
discharge patients without opioids 
after ureteroscopy in November 
2016.1,3 Our efforts are based on 
the belief that the morbidity from 
this procedure is secondary mainly 
to the presence of the indwelling 
ureteral stent. We hypothesized that 
multimodal approaches focusing 
on nonsteroidal anti-infl ammatory 
drugs (NSAIDs) when possible and 
additional adjunct medications can 
manage stent related symptoms as 
well if not better than approaches 
with opioids. Avoiding opioids 
will also decrease immediate post-
operative morbidities like nausea 
and vomiting, and limit the risk of 
developing long-term use and ad-
diction, particularly in opioid naïve 
patients.  

A treatment algorithm was de-
veloped to determine eligibility 
and select patients for the periop-
erative nonopioid pathway (fi g 1). 
Charts of patients who underwent 
ureteroscopy with stent placement 
during the study period were retro-
spectively reviewed. Patients with 
chronic kidney disease (CKD) stage 
2 or greater, allergies to NSAIDs, 
history of ureteroscopy requiring 
opioids, or current or previous 
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opioid tolerance were excluded. 
All patients were counseled preop-
eratively about stent related symp-
toms, and the intent and rationale 
for using NSAIDs without opioids. 

Intraoperatively near the pro-
cedure completion intravenous 
ketorolac was administered by the 
anesthesia team. The postopera-
tive discharge nonopioid pathway 
medications included 4 days of 
diclofenac 50 mg twice daily and 
adjunct medications such as acet-
aminophen, phenazopyridine and 
tamsulosin. Patients were given de-
tailed discharge instructions focus-
ing on stent related symptoms and 
concerns that would warrant seek-
ing medical advice. Our main out-
comes were adverse events while 
the stent was in place captured by 
emergency department (ED) visits, 
telephone calls for genitourinary 
symptoms and/or pain medications 
refi ll requests.

Our original study results in 
2018 demonstrated the feasibility 
of the nonopioid pathway. In this 
cohort of 210 patients 73% were dis-
charged without an opioid prescrip-
tion. As our nonopioid approach 
continued we expanded our results 
over a 3-year period to assess the 
continued feasibility of this path-
way. Out of 391 patients included in 
the analysis 357 (91.3%) were safely 
discharged without opioids and 34 
(8.7%) received opioids. Again we 
saw that both groups had a low and 
similar number of postoperative 
visits to the ED. The nonopioid 
group had fewer telephone calls 
made to the urology clinic for stent 
related symptoms or for pain medi-
cation refi ll requests (fi g 2). 

Our study highlights that the 
majority of appropriately selected 
patients (more than 90%) can be 
safely discharged without opioids 
following ureteroscopy with ure-
teral stent placement. This requires 
thorough preoperative counseling 
that includes setting expectations 
about stent related symptoms as 
well as providing the rationale for 
avoiding opioid use. While the op-
timal approach to the management 
of this patient population has not 
been determined we believe that 
the fi rst and maybe most important 

step is to simply make the effort to 
change practice patterns and the 
current culture. We hope our results 
will support and encourage other 
urologists to consider nonopioid 
pathways after  ureteroscopy. 
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Floor vs Intensive Care Unit 
Management of Isolated Low 
Grade Renal Trauma

There is a clear trend toward con-
servative/nonsurgical management 
of low grade (AAST [American 
Association for the Surgery of 
Trauma] grade I/II) renal trauma.1 
However, it is still unclear whether 
intensive care unit (ICU) admission 
and/or transfer to a level 1 trauma 
center are necessary. A recent study 
showed that management of renal 
trauma was similar across tiered 
trauma centers, and the odds of 
intervention vs nonoperative man-
agement were similar in a level 
1 center vs a nonlevel 1 trauma 
center.2 

A study on blunt splenic injury 
showed that ICU use varied widely 
across trauma centers due to a lack 
of protocol, and ICU admission 
was used primarily so that swift 
intervention could be implemented 
if clinical decline occurred.3 Up 
to 77% of patients admitted to the 
ICU for blunt splenic injury did not 
receive any critical care procedure 
and there was no clear correlation 
between ICU admission and mor-
tality. This management can lead to 
resource overuse and could also be 
occurring in the setting of low grade 
renal trauma. 

In a recent study from a level 1 
trauma center 36% of patients with 
renal trauma were found to have 
unnecessary transfer of patients to 
higher level trauma centers with 
60% of those overtriaged patients 
having an AAST renal trauma 
grade of I/II.4 No data exist on 
overtriage to the ICU for patients 
with renal trauma. Given the lack of 
data and no established evidence-
based protocols patients are poten-
tially being mismanaged and may 
incur a longer than necessary hospi-
tal stay, creating unnecessary costs 
and taking up valuable hospital re-
sources. Even with the established 

nonoperative management of most 
renal trauma and data suggesting 
that a more liberal management 
protocol (omitting bed rest and se-
rial hematocrit checks) is appropri-
ate,5 patients with low grade renal 
trauma are still being admitted to 
the ICU and transferred to higher 
level trauma centers. This suggests 
that it is necessary to reassess and 
implement guidelines for proper 
admission/transfer of patients with 
renal trauma. 

The aim of this study is to deter-
mine whether ICU management/
interhospital transfer is necessary 
in low grade renal trauma (AAST 
grade I/II), focusing on patients 
with isolated renal trauma. Our 
hypothesis is that fl oor manage-
ment and early discharge as well 
as management at a lower level 
trauma center are safe for isolated 
low grade renal trauma.  

After receiving approval from 
the institutional review board at the 
University of Washington we com-
pleted a retrospective cohort study 
with the prospectively collected 
data from the Harborview Trauma 
Registry from January 2005 to 
April 2018. All cases of grade I/II 
renal trauma were extracted from 
the database (586). Isolated low 
grade renal trauma was defi ned as 
having no other coinciding abdom-
inal injury (solid organ, vasculature 
etc) in addition to the renal trauma. 
Patients with a nonabdominal (head, 
face, neck, chest, spine, extremity) 
Abbreviated Injury Score (AIS) less 
than 3 were selected to ensure ICU 
admission was due to renal trauma 
and not another injury (133). AIS 
descriptions in the registry were 
reviewed and all patients with any 
evidence of nonrenal abdominal 
injury (spleen, liver, pancreas, vas-
culature etc) were excluded, leaving 
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the study sample of 77 patients with 
isolated low grade renal trauma. 

Patients were classifi ed into fl oor 
or ICU patients based on admis-
sion status (table 1). Demographics 
such as gender, race, trauma type 
(blunt or other) and trauma mecha-
nism (motor vehicle, fall or other) 
were recorded. In addition, we 
analyzed blood product/vasopres-
sor administration, all interventions 
and operating room procedures, 
and postdischarge complications 

(table 2). Postdischarge status 
(alive/dead) was reviewed to see if 
admission status would affect mor-
tality from renal trauma. Outcomes 
and admission status were stratifi ed 
by age due to the potential impact 
age may play in ICU admission or 
receiving an intervention. Injury 
Severity Score (ISS) was stratifi ed 

by age and admission status to see 
if it infl uenced admission decisions 
(fi g. 1). 

Our primary outcome of a 100% 
postdischarge survival rate suggests 
that fl oor or ICU admission had 
no impact on overall mortality in 
isolated low grade renal trauma. 
Along with this, those younger 
than 65 years old without preex-
isting renal conditions suffered no 
postdischarge complications. In 
addition, 96.1% of patients younger 
than 65 years old did not receive 
blood products or vasopressors 
(no patient received vasopressors) 
and mean ICU length of stay was 
only 37 hours. All these factors sug-
gest that patients younger than 65 
years old with isolated low grade 
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Figure 1. Mean ISS scores by age and admission. 
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renal trauma do not require ICU 
admission. 

About half (52%) of the total 
number of patients with isolated 
renal trauma were transferred to 
our level 1 trauma center. In the 
0 to18 and older than 65 year old 
groups most of the patients (65% 
and 70%, respectively) were trans-
ferred. Of the transferred patients 
56% were admitted to the ICU 
(fi g. 2), and 82% of the transferred 
patients who were admitted were 
discharged from the fl oor/ICU 
within 72 hours. 

We are unable to decipher what 
drove the ICU admission for the 
entire cohort and especially for the 
transferring patients. When com-
paring ISS scores between fl oor 
and ICU patients stratifi ed by age 
no considerable difference was seen 
for the 19 to 64 years old age group 
(7.63 for fl oor and 7.72 for ICU). 
Furthermore, average ISS scores 
did not differ considerably (7.65 for 

fl oor and 7.97 for ICU), suggesting 
that injury severity did not impact 
admission status (fi g. 1).

Overall, given the low compli-
cation rate, rapid discharge and 
lack of intervention ICU care and 
transfer to a level 1 trauma center 
are unnecessary in optimal man-
agement of isolated low grade renal 
trauma. Further studies to confi rm 
these fi ndings will help establish 
guidelines and protocols for proper 
resource use. ◆ 
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Figure 2. Transfer status by age.
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Background and 
Objectives

Immune check-
point inhibition (ICI) is a novel ap-
proach for cancer therapy that has 
advanced treatment options in che-
mo resistant urothelial carcinoma 
(UC). One ICI, the programmed 
cell death protein-1 (PD-1) an-
tibody pembrolizumab, exhib-
ited antitumor activity in patients 
with advanced UC in the phase 
Ib KEYNOTE-012 study1 and 
phase II KEYNOTE-052 study.2 
Furthermore, pembrolizumab was 
shown to have overall survival (OS) 
benefi ts over chemotherapy includ-
ing paclitaxel, docetaxel or vinfl -
unine as second line therapy for 
platinum resistant UC in the phase 
III KEYNOTE-045 study.3 

However, there is still no reliable 
biomarker available for predicting 
worse clinical outcome in patients 

with chemo resistant UC treated 
with pembrolizumab. We focused 
on absolute monocyte count 
(AMC), reported to refl ect high tu-
mor associated macrophages, which 
promoted tumorigenesis and tumor 
progression and may be a bio-
marker for predicting prognosis in 
various malignancies. Our aim was 
to evaluate whether high pretreat-
ment AMC (pre-AMC) could pre-
dict subsequent clinical outcomes 
in patients with chemo resistant UC 
treated with pembrolizumab. 

Materials and Methods

We retrospectively reviewed 93 
patients who were treated with 
pembrolizumab for chemo resis-
tant UC between December 2017 
and April 2019 at our 6 institutions. 
We excluded 3 patients who had 
a short observation period (less 
than 2 months). The remaining 90 
patients were assessed in the pres-
ent study (table 1). The mean age 
was 72.4 years, the mean followup 
period was 6.73 months and the 
mean number of pembrolizumab 

administration was 5.67. Diagnostic 
imaging including computerized 
tomography of the chest/abdomen/
pelvis with or without intravenous 
contrast was performed every 2 

or 3 courses of pembrolizumab. 
We investigated the association 
between pre-AMC levels and their 

 ▼  Continued on page 24

Table 1. Cohort description
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prognosis. We defi ned patients with 
AMC greater than 342 as the high 
pre-AMC group according to a 
calculation by receiver operating 
curve analysis. 

Results

The high pre-AMC group consisted 
of 53 cases (58.9%). In the 85 cases 
with measurable lesions, at the point 
of maximum effect the sum of the 
target lesion longest diameter (SLD) 
was decreased in 27 cases (31.8%) 
compared to baseline. SLD decreased 
in 9 cases (17%) in the high pre-AMC 
group, which was signifi cantly lower 
than that in the low pre-AMC group 
(18 cases, 48.6%, p=0.001). The dis-
ease control rate defi ned by RECIST 
v1.1 at best response in the high pre-
AMC group was 30.6%, which was 
signifi cantly lower than that in their 
counterpart (61.1%, p=0.003). A high-
er population of the high pre-AMC 
group was signifi cantly administered 
salvage chemotherapy as compared 
to those in the low pre-AMC group 
(p=0.02). Pre-AMC in the PD group 
was not signifi cantly higher than that 
in CR・PR・SD group (p=0.055). 
The 12-month progression-free sur-
vival (PFS) rate for the high pre-AMC 
group was 11.8%±5.2%, which was 
signifi cantly lower than that for their 
counterpart (41.4%±0.9%, p<0.001, 
see fi gure). 

Multivariate Cox regression anal-
ysis revealed that pre-AMC level 
greater than 342 (p=0.007) and liver 
metastases (p=0.028) were the inde-
pendent indicators for disease pro-
gression (table 2). Furthermore, the 
12-month cancer-specifi c survival 
(CSS) rates for the high pre-AMC 
group was 45.9%±8.1%, which was 

Figure. PFS and CSS according to pre-AMC.

Table 2. Cox regression analysis
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signifi cantly lower than that for 
their counterpart (89.7%±5.8%, 
p <0.001, see fi gure). Multivariate 
analysis revealed that the pre-
AMC level of greater than 342 was 
the only independent indicator for 
cancer specifi c death (p <0.001, 
fi g. 3). The change of AMC level 
before and after pembrolizumab 
was elevated in 41 cases (45.6%). 
However, there was no association 
between clinical outcome of PFS 

and CSS and the change of AMC 
level.

Conclusion

Elevated pre-AMC could identify a 
population with a poor response to 
pembrolizumab treatment among 
patients with chemo resistant UC.

AUA 2020 Virtual Science Best 
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(UI) in their lifetime.1 The annual 
burden of cost for treatment of this 
disorder is signifi cant. In 1997 the 
cost was estimated at $1 billion 
in the United States,2 and it is ex-
pected that contemporary costs 
are higher. The traditional surgical 
treatment for uterovaginal prolapse 
using a vaginal approach has been 
a vaginal hysterectomy (VH) with 
vaginal vault suspension3,4 as it was 
believed that the risk of recurrent 
apical prolapse is reduced with 
removal of the uterus as well as 
reduction in lifetime risk of uterine 
cancer.5 

However, there is a growing 

interest nationally in uterine spar-
ing procedures for several reasons. 
First, the risk of future cancers has 
been shown to be extremely low 
with a lifetime cervical cancer risk 
of 0.1% and endometrial cancer 
risk of 0.2%.6 Secondly, preserving 
the uterus allows for future preg-
nancies,7 and there is potential for 
maintenance of positive body im-
age and sexuality for women.5 

From a surgical standpoint there 
is reduced morbidity with uterine 
preservation related to a higher 
risk of signifi cant blood loss with 
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hysterectomy.8 Interestingly, con-
temporary randomized controlled 
studies have shown that recur-
rence rates between VH with vault 
suspension and vaginal hystero-
pexy (HP) with sacrospinous (SS) 
ligament fi xation have equivalent 
short-term and medium-term re-
currence rates.9,10 

In this study recurrent apical 
prolapse rates were 10% following 
VH and 6% following HP at 1 year. 
Uterine preservation may therefore 
be a good option when considering 
surgical intervention options for 
POP for the aforementioned ben-
efi ts. In addition, when considering 
the impact on society as a whole 
the role of cost to the health care 
system should be considered when 
determining surgical treatment op-
tions. The objective of our study 
was to perform a cost-effectiveness 
analysis of HP vs VH with vaginal 
suspension for the treatment of 
uterine prolapse. 

An IRB exempt cost- effect-
iveness analysis was performed on 
4 different strategies for uterine pro-
lapse including VH with uterosacral 
ligament suspension (VH-US), VH 
with sacrospinous ligament fi xation 
(VH-SS), HP with sacrospinous 
ligament fi xation (HP-SS) and HP 
with uterosacral ligament suspen-
sion (HP-US). Recurrence rates, 
repeat surgery for surgical failures 
and complication rates associated 
with each surgery were modeled. 
When possible, outcomes from the 
Detollenaere randomized control 
trial comparing VH and HP with 
12-month followup were used (table 
1).9 Parameter values were mod-
eled using published Health Utility 
Indices (table 2). Cost data refl ect 
Stanford Hospital costs billed to 
insurance providers including HP-
SS $41,637.33, HP-US $41,466.00, 
VH-SS $50,258.00, and VH-US 
$50,258.00. Cost-effectiveness was 
defi ned as an incremental cost-
effectiveness ratio (ICER) of less 
than $50,000 per quality adjusted 
life year (QALY). Base case, thresh-
old and 2-way sensitivity analyses 
were performed. 

We found that sacrospinous hys-
teropexy was the most cost-effective 
strategy followed by uterosacral 
hysteropexy. Sacrospinous hystero-
pexy (HP-SS) and uterosacral hys-
teropexy (HP-US) were found to be 

cost-effective at a willingness-to-pay 
threshold of less than $100,000 per 
QALY in the base case scenario. 
The ICER for HP-US compared to 

HP-SS was $90,441.25 while VH-
US and VH-SS were dominated 
strategies.  

Tornado plots and univariate 

sensitivity analyses were performed 
on all variables. A sensitivity analy-
sis varying cost (fi g. 1) showed that 
vaginal hysterectomy strategies 
became the most cost-effective op-
tion when the cost of sacrospinous 
hysteropexy exceeded $52,500 
and uterosacral hysteropexy cost 
exceeded $49,500. The driver 
for a more expensive uterosacral 
ligament procedure is the 1% to 3% 
risk of genitourinary injury which 
can lead to a repeat surgery costing 
approximately $50,000. 

When a sensitivity analysis was 

Cost-Effectiveness of Vaginal 
Hysteropexy vs Hysterectomy
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Table 1. Model outcome probabilities

Table 2. Model utility values

Figure 1. Two-way sensitivity analysis varying costs of sacrospinous hysteropexy and cost of uterosacral hysteropexy.

Figure 2. Two-way sensitivity analysis varying costs of recurrent vaginal prolapse after hysteropexy and repeat surgery after hysteropexy failure.
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performed varying prolapse recur-
rence (fi g. 2) we found that vaginal 
hysterectomy procedures become 
cost-effective when prolapse recur-
rence rates following hysteropexy 
procedures were 30%, and 50% of 
these patients underwent repeat 
surgery. Vaginal hysterectomy pro-
cedures also became cost-effective 
when the prolapse recurrence rates 
following hysteropexy procedures 
were 40%, and 35% of these pa-
tients underwent repeat surgery. 

Our study suggests that even if 
we assume there are higher rates of 

recurrence and repeat POP surgery 
following hysteropexy for transvag-
inal surgical management of apical 
prolapse, sacrospinous hysteropexy 
is the most cos t-effective surgery 
until prolapse recurrence rates sur-
pass 30% and repeat surgery rates 
for recurrent prolapse surpass 50%. 
These thresholds are much higher 
than what is reported in contem-
porary studies, indicating that in 
clinical practice hysteropexy is the 
most cost-effective strategy. Our re-
sults should only be used as a guide 
in the context of existing clinical 
guidelines. Clinical decision-mak-
ing for individual patients should 
also account for other factors, such 
as medical history, comorbidities 

and patient preference.  ◆ 
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Background

Based on the International Agency 
for Research on Cancer in 2018 
kidney cancer is the fi fteenth most 
common type of cancer around the 
world with 403,262 cases. In recent 
years immunohistochemistry is the 
most widely used tool for categoriz-
ing renal tumors subtypes.1 The aim 
of this report is to show a rare case 
of microphthalmia transcription 
factor (MiT) renal cell carcinoma.

Case Presentation

A 31-year-old male came to the 
emergency room (ER) after 7 days 
of abdominal pain, vomiting and 
diarrhea. The patient had no his-
tory of cigarette smoking, urinary 
symptoms or chronic diseases. After 
stabilization in the ER an abdomi-
nal ultrasound was performed that 
showed a renal mass in the upper 
pole of the left kidney. Noncontrast 
magnetic resonance imaging con-
fi rmed the upper pole mass in the 
left kidney. A week after controlling 

the initial symptoms the patient 
underwent surgery and a left lapa-
roscopic radical nephrectomy was 
performed without intraoperative 
complications.

The pathology department 
reported a renal cell carcinoma 
(RCC) 10.9 cm in size with diffuse 
papillary patterns and fusocellular 
focus compatible with the MiT 
family. 

Microscopy reported an epithe-
lioid pattern characterized by cells 
with enlarged, pleomorphic and 
irregular nuclei. Nucleolar promi-
nence with abundant clear to eo-
sinophilic cytoplasm was arranged 
in solid, trabecular and diffuse 
patterns and psammoma bodies. 
Immunostaining for TFE3 was pos-
itive. The tumor was limited to re-
nal parenchyma without extension 
to Gerota’s fascia, suprarenal gland, 
renal pelvis or vascular structures.

The patient is in good condition 
9 months after surgery with no tu-
mor activity and is under oncology 
department surveillance. 

Discussion

Translocation associated renal cell 
carcinoma (tRCC) is an uncommon 
subtype of RCC characterized by 
gene rearrangements in the TFE3 
or TEEF loci which are members 
of the MiT family. These members 
of the MiT family regulate gene 
expression and cell differentiation 
such as melanocytes and osteo-
clasts.2 Xp11 tRCC was originally 
described as a RCC subtype in the 

CASE    Report

Translocation Renal Cell Carcinoma
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2004 WHO classifi cation. In 2016 
it was renamed MiT family in the 
WHO classifi cation including the 
new subtype t(6;11) RCC.3

Xp11 tRCC comprises 1% to 
4% of adult RCC with an average 

Figure 1. Renal mass macroscopic pattern.

Figure 2. Mixed solid/fusiform and alveolar/tubular pattern of renal mass.
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onset age of 40 to 50 years.3,4 The 
predominant histological pat-
tern of tRCC (TFE3/Xp11) is 
characterized by cytological and 
architectural heterogeneity as well 
as features similar to all subtypes 
of RCC, a papillary architecture 
with clear cells and psammoma 
bodies. Epithelioid clear cells have 
voluminous, clear to eosinophilic 
cytoplasm. The nuclei are enlarged 
with a prominent eosinophilic 
nucleolus.1-4 TFE3 immunostaining 
should be used cautiously due to 
the frequent false positive and false 
negative results. Currently, the gold 
standard for the correct diagnosis of 
TFE3 rearrangement identifi cation 

is by FISH assays on formalin fi xed 
and paraffi n embedded tissue sec-
tions. However, Xp11 tRCC can be 
confused with several neoplasms, 
mainly clear cell and papillary 
RCC. Cathepsin K is the most reli-
able immunohistochemical marker, 
observed in roughly half of all Xp11 
tRRC.4,5

Treatment and optimal therapy 
for tRCC are not yet determined. 
Radical surgery remains the best 
option for localized tumors, includ-
ing in patients with positive regional 
lymph nodes. Therapies targeting 
vascular endothelial growth fac-
tor receptors, immunotherapy and 
MET targeted therapies signaling 
pathway are options. To date there 
are no data regarding predictive 
markers. The outcome of Xp11 
tRCC is variable from indolent to 

fast aggressive behavior. In gen-
eral terms Xp11 tRCC has a worse 
prognosis than papillary RCC and 
is similar to clear RCC. Some stud-
ies have reported that Xp11 tRCC 
in children have an indolent course 
while in young adults behavior is 
aggressive in a high percentage of 
cases. Larger tumor size correlates 
with aggressive behavior (p <0.05). 
Aggressiveness correlates with ne-
crosis but not with the nucleolar 
grade.4,5

Conclusion

In recent years the number of sub-
types of renal epithelial tumors has 
increased rapidly. The MiT family 
tRCCs are tumors with a variable 
clinical behavior. Although MiT 
tRCCs are rare, they should be 

considered a differential diagnosis 
for RCC with epithelioid patterns, 
especially in children and young 
adults.   ◆
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As we refl ect on 
what has thus far 

been a very diffi cult year, we are 
excited to share with you some 
bright news about the remarkable 
accomplishments and growth of 
the Urology Care Foundation. 

While focusing our efforts on 
responding to the COVID-19 pan-
demic, the Foundation launched 
a resource center on our website. 
Moreover, at the same time we 
chose to move forward with our 
continued support of innovative 
research and our specialty’s young 
urology researchers. Together 
with the AUA, we recognized 
21 researchers as recipients of 
the Urology Care Foundation 
Research Scholar Awards. These 
awards provide clinical and post-
doctoral fellows or early-career 
faculty $40,000 per year for 1 to 
2-year mentored research train-
ing, and are critically important in 
developing future research leaders 
and improving patients’ lives. 

We congratulate this year’s re-
cipients as they aim to tackle the 

most pressing urological challenges 
facing patients in a very uncertain 
time.

Patient Education Accomplishments

The Foundation continues to grow 
as the world’s single largest re-
pository for medically approved 
urological patient education. 
Currently, the Foundation offers 
more than 400 patient education 
pieces on topics ranging from pedi-
atric urological conditions to ones 
affecting male and female geriatric 
patients. These materials are avail-
able in a variety of formats, includ-
ing downloadable and printable 
patient guides and fact sheets, as 
well as assessment tools, infograph-
ics, videos and podcasts. 

We are also pleased to announce 
that our newly printed Living 
Healthy Cookbook with Information 
about Urologic Cancers has fi nally ar-
rived! This educational cookbook 
includes recipes from several ce-
lebrity chefs including Chef Mary 
Nolan, Chef Wolfgang Puck and 
Chef Paul Wahlberg, and is de-
signed to help those directly and 
indirectly affected by urological 
cancer. 

Our patient education pieces 
are free and can be shipped for 

FROM THE   Urology Care Foundation

An Open Letter of Thanks to 
 Friends of the Foundation

free within the United States. 
Visit UrologyHealth.org/Order 
today to order materials or 
download materials by visiting 
UrologyHealth.org/Download.

Our fl agship website, 
UrologyHealth.org, is fast becom-
ing the leading go-to source for 
patient information and tools. 
Here you will fi nd an abundance 
of relevant content, including 
our recently updated COVID-19 
patient resource center. This re-
source is fi lled with information to 
help guide patients through their 
health care journey during this 
pandemic. Whether it’s listening 
to podcasts, watching videos, or 
reading about urological condi-
tions or procedures, it’s no won-
der that UrologyHealth.org is cur-
rently garnering an astounding 1 
million visits per month.

To further support the grow-
ing need for patient education 

in languages other than English, 
we are translating the majority 
of our resources. As a result, the 
Foundation’s patient education 
materials have been translated 
into Arabic, Brazilian Portuguese, 
Hindi, Italian, Punjabi, Spanish 
and Urdu. Through this action, 
we are empowering millions of 
patients worldwide with informa-
tion and decision tools to help 
them understand and navigate 
their disease, diagnosis and treat-
ment options. 

Thank You

We recognize this work would not 
be possible without the steadfast 
support of our AUA members’ 
time, energy, commitment and 
monetary contributions. With 
individuals like you, we continue 
to be a vital force in the efforts to 
create a future free of urological 
disease. Despite the diffi cult na-
ture of 2020, I want to pause and 
refl ect on these positive outcomes 
and express my sincere gratitude. 

On behalf of the entire 
Foundation, we thank you again 
for your continued support. 
Together, we are advancing uro-
logical research and education to 
improve patients’ lives. To learn 
more about contributing to the 
Foundation, please visit www.
UrologyHealth.org.  ◆

http://www.UrologyHealth.org/Order
http://www.UrologyHealth.org/Download
http://www.UrologyHealth.org
http://www.UrologyHealth.org
http://www.UrologyHealth.org
http://www.UrologyHealth.org
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It is hard to be-
lieve that autumn 
is already upon 
us. As the leaves 

begin to change colors and the air 
gets cooler, it is also time for us to 
begin planning for the coming year, 
including planning our budgets for 
2021. In Washington, D.C. it is ap-
propriations season, meaning that 
millions of medical research dollars 
are in play. The AUA, through our 
Research Council, our Research 
Advocacy Committee, our Patient 
& Research Advocacy staff and our 
many patient advocacy partners, 
works diligently throughout the 
year to ensure that urological re-
search is appropriately represented 
in the government’s many funding 
portfolios.

Our priority is to support federal 
funding for biomedical research to 
increase and maintain the urology 
physician-scientist and researcher 
workforce to catalyze the advance-
ment of clinical practice and reduce 
the burden of urological disease. 
In 2019 we joined other urology 
research advocates in celebrating 
numerous successes on this front, 
including a 10-year reauthorization 
for the Patient-Centered Outcomes 
Research Institute and a $2.6 billion 
funding increase for the National 
Institutes of Health (NIH) that in-
cluded an 8% funding boost for the 
National Cancer Institute over fi s-
cal year 2019 funding.

In 2020, as the nation’s attention 
turned to funding around efforts 
to combat the COVID-19 pan-
demic (including the development 
of a vaccine) the AUA, like many 
others, has shifted efforts to stay 
fl uid with the situation. Our work 
to promote the value of urological 
research continues, and in 2020 we 
have:
• Maintained involvement in 

key research focused coali-
tions, including One Voice 
Against Cancer and the 
Defense Health Research 
Consortium, to ensure that 
funding for urological research 
is not only protected but con-
tinues to increase;

• Strengthened relationships 
with NIH agencies to ensure 
urology remains at the fore-
front of strategic funding deci-
sions, which includes submit-
ting feedback to the National 
Institute of Diabetes and 
Digestive and Kidney Diseases 
strategic plan and responding 
to agency requests for informa-
tion as appropriate to reinforce 
urology’s perspective; and

• Organized strike force 
meetings with key mem-
bers of the AUA Board of 
Directors, Research Council, 
and Research Advocacy 
Committee members and 
NIH institutes to further high-
light the burdens of urological 
conditions and emphasize the 
value in partnering with the 
AUA to promote research 
opportunities. 

The AUA also launched a new 
stakeholder driven coalition in 2020 
called Friends of the Prostate Cancer 
Care Community (FoPCCC). The 
coalition is comprised of 27 organi-
zations representing patients, physi-
cians, researchers and industry. The 
mission of this group is to identify 
and address gaps in prostate cancer 
advocacy, policy, awareness, educa-
tion and research. The community 
strives to promote equity—of access, 
outcomes and information —to the 
highest possible quality of care, and 
informed decision making for men 
at risk for or diagnosed with pros-
tate cancer. 

In addition to the FoPCCC, the 
AUA leads the Bladder Health 
Alliance, a coalition comprised of 
more than 30 patient, physician 
and research organizations who 
work collaboratively to improve 
awareness about conditions impact-
ing bladder health and removing 
stigma associated with these con-
ditions. The Alliance was formed 
in 2013 and convenes annually to 
plan and promote Bladder Health 
Month activities and support re-
search funding campaigns.

For more informat ion about the 
AUA’s advocacy efforts, visit www.
AUAnet.org/ActNow. ◆

FROM THE   Chief Executive Offi cer

Research Advocacy Update

WE’RE ON A 
global mission!

The Urology Care Foundation  
Announces New Humanitarian 
Endowments 

We need your support!
For every $100,000 raised by the Urology Care Foundation, 
the AUA will match $50,000 to support Humanitarian 
Endowments which will generate grants to support urologic 
missions around the world.

Watch our video at  

UrologyHealth.org/Give  
to see how your donation can  
make a difference.

“ A donation is an investment in our 
community and urological care for 
generations.” 

 –  Catherine R. deVries, MS, MD, FACS 
Professor of Surgery/Urology/Global Surgery 
Adj. Professor of Public Health 
University of Utah School of Medicine 

http://www.AUAnet.org/ActNow
http://www.UrologyHealth.org/Give
http://www.AUAnet.org/ActNow
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Ahmad M. El-Arabi, 
MD
South Central Section 
Representative, AUA 
Residents & Fellows 
Committee
Kansas City, Kansas

This year has brought many chang-
es, but one that is least expected 
is the new folder created on my 
iPhone® labeled “Meetings.” Here 
we can fi nd the Zoom, Skype® 
and Houseparty apps. These 
video conferencing and chat ap-
plications have replaced the face-
to-face encounters we are all so 
sorely missing. We have come to 
expect seeing faces arranged in a 
grid reminiscent of the intro to The 
Brady Bunch. Virtual conferences. 
Virtual classrooms. Virtual happy 
hours. And as a consequence of the 
CoVID-19 pandemic, residency 
programs have had to adapt and 
forgo in-person interviews for vir-
tual interviews.

While the thought of virtual 
interviews was not on the horizon 
for many residency programs, 
the question I pose is: Will virtual 
interviews become the norm? On 
the plus side, no more fl ying across 
the country and staying at a hotel 
just to spend a day in an uncom-
fortable suit touring a hospital that 
looks the same as every other, all to 
turn around in less than 24 hours 
and head home. On the downside, 
common technical snafus and fewer 
body language cues can make the 
online process feel impersonal. 
Given the current climate of rising 
student debt our forced transition 
to virtual interviewing during the 
CoVID-19 pandemic permits us to 
rethink how urology programs can 
structure recruitment now and in 
the future.

Virtual interviews have been 
proposed in recent years as a way 
to reduce applicant fi nancial bur-
den. Whitley et al found the me-
dian total cost of travel, food and 

AUA RESIDENTS & FELLOWS  Committee News

An Unexpected and Expedited 
Transition to Virtual Residency 
Interviews and Recruitment

Urology as a specialty has often 
been a pioneer in the use of tech-
nology in advancing our surgical 
fi eld. 

hotels for urology applicants to be 
roughly $9,000 during the 2017 
to 2018 match year.1 While this 
amount pales in comparison to the 
greater than $100,000 of debt the 
average medical student carries 
into residency Nikonow et al found 
that nearly two-thirds of applicants 
did not receive any fi nancial aid for 
interviews and only a third believed 
their fi nancial aid departments pro-
vided adequate fi nancial planning.2 

Furthermore, nearly a quarter of 
urology applicants indicated that 
their fi nancial situation limited the 
number of interviews they attend-
ed. How can we as a specialty use 
these unprecedented times as an 
opportunity to recruit the best can-
didates regardless of their fi nancial 
situation?

Urology as a specialty has of-
ten been a pioneer in the use of 
technology in advancing our sur-
gical fi eld. For this reason I feel 
the urological community is well 
suited to become leaders in imple-
mentation of technology in the 

resident interview and recruitment 
process. For instance, social media 
is no longer optional. In order to 
engage with medical students on 
the platforms they use the most, 
social networking is a critical com-
ponent of resident recruitment. 
Residency programs must develop 
and maintain a professional social 
media presence that highlights the 
strengths of the program but also 
lends a sense of the culture of the 
program.  

Regardless of advantages or 
disadvantages of virtual interviews 
we must embrace the unknown. 
While there will undoubtedly be 
hiccups through this recruitment 
process, I foresee this becoming a 
springboard for the seamless imple-
mentation of virtual interviews and 
social media recruitment for years 
to come.

In the end, I beg everyone to 
follow the number 1 rule of virtual 
interviews. P lease put on pants.  ◆

1.  Whitley J, Joyner B and Kieran K: If it’s 
not the money, and it’s not the time…: 
investigating barriers to the recruitment 
of underrepresented minorities in urology 
residency programs. J Urol, suppl., 2019; 
201: e511.

2.  Nikonow TN, Lyon TD, Jackman SV et al: 
Survey of applicant experience and cost 
in the urology match: opportunities for re-
form. J Urol 2015; 194: 1063.

Invitation to the 21st Fall Scientifi c 
Meeting of the Sexual Medicine 
Society of North America

As Scientifi c Program Chair and 
President and of the SMSNA 
(Sexual Medicine Society of North 
America) it is our distinct pleasure 
to invite you to the 21st Annual 
(and fi rst ever Virtual) Fall Scientifi c 
Meeting of the Sexual Medicine 
Society of North America.

The global pandemic has forced 

us to cancel our in-person meet-
ing. However, we are optimistic 
that our redesigned virtual meeting 
will incorporate all of the elements 
that make SMSNA the preeminent 
North American meeting for sexual 
medicine clinicians and research-
ers. The virtual format also has the 
potential to increase accessibility to 
sexual medicine clinicians and re-
searchers around the world. We are 
excited to be pioneering this new 
way to host scientifi c meetings!

Our meeting will be a weeklong 
affair. Original research will be pre-
sented in abstract form starting on 
Monday, November 9 and continue 
through Thursday, November 12. 
We will be offering free registration 
to medical students, residents and 
fellows. There will be a prosthetic 
urology course on Sunday morn-
ing that is sure to be a big draw, 

Alan W. Shindel, MD, 
MAS

Scientifi c Program 
Chair, SMSNA
San Francisco, 

California

Hossein Sadeghi-
Nejad, MD, FACS

President, SMSNA
Hackensack, New 

Jersey

and we hope you will encourage 
all your trainees to attend. Our 
high impact courses, mental health 
symposium, and advanced practice 
nurse/physician assistant session 
will be held on the afternoon of 
Friday, November 13. The meet-
ing will start in the evening with 
the Presidential Lecture, entitled 
“YouTube in Sexual Medicine: A 
Critical Evaluation,” followed by 
our annual business meeting. 

The plenary session will start 
Saturday, November 14. We will 
feature concomitant virtual rooms 
presenting talks, debates and panel 
discussions by leading experts in 
the fi eld of sexual medicine. Our 
intention is to have “something for 
everyone” while simultaneously 
encouraging cross-pollination of 
ideas between basic scientists, 
clinicians and mental health pro-
fessionals. Our membership is di-
verse in terms of background and 
discipline but united in our concern 
and advocacy for sexual wellness. 
A recurring theme of the meet-
ing will be integration of differ-
ent approaches to issues in sexual 

wellness. A specifi c example will be 
our “Collaboratory” on premature 
ejaculation, featuring consider-
ations germane to basic scientists, 
clinicians and patients. We will also 
emphasize the essential nature of 
integrating the experience and ex-
pectations of our patients with those 
of their sexual partners.

Our basic science symposium will 
be divided into 2 sessions this year. 
The theme of both will be “LUTS 
and ED: Identifying Common 
Themes and Mechanisms.” The 
dual purpose of the genitourinary 
system ensures that issues with 
either urination and/or sexual 
function will oftentimes overlap. Is 
this a simple matter of proximity, 
or are there fundamental molecu-
lar pathways that may modulate 
this complex interplay? Discover 
the evidence at our basic science 
symposium.

Our mental health commit-
tee has organized an exceptional 
program that will be of interest to 
fellow mental health practitioners 
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and also medical specialists. The 
theme of holistic assessment will 
be featured prominently with the 
intention that all practitioners who 
care for the sexual well-being of pa-
tients will come away with a more 
robust understanding of what our 

colleagues do for our patients and 
clients.

COVID-19 must by necessity 
be the highlight of what has been 
an incredibly eventful year. How 
has COVID-19 affected sexuality 
and sexual medicine practice? Our 
team of experts will discuss what 
we know about COVID-19 and sex 
and what the future of sex looks like 
in a postpandemic world.

Also, 2020 has been a year 
where we have been forced to con-
front our differences—politically, 
economically and with regards to 
health. We strongly believe that 
creating connections across dif-
ferences is essential if we hope to 
survive and thrive not just as sexual 
medicine specialists but as citizens 
of the world. To that end, we will 
feature talks about the things that 

distinguish us from one another in 
hopes of better understanding the 
core values that bind us all.

When considering differences it 
is also worthwhile to take a moment 
to consider the diversity of human 
sexual expression. As in years past 
our meeting will feature informa-
tion and content related to the care 
of people who endorse a lesbian, 
gay, bisexual, and/or transgen-
der (LGBT) identity. We will also 
consider the particular concerns 
and needs of patients who engage 
in nonnormative sexual practices, 
use pornography and/or who have 
been the victims of sexual violence. 
This content will be of great interest 
for the practitioner who desires to 
“meet patients where they are” and 
to provide the best possible care to 
all patients.

Is the infrapubic approach su-
perior to the penoscrotal approach 
for penile implant surgery? Is tes-
tosterone the optimal therapy for 
postmenopausal women with sex-
ual dysfunction? Is collagenase the 
only appropriate injection agent for 
Peyronie’s disease? Join our men-
tor/mentee debates to fi nd out! The 
2020 annual meeting will feature 
a number of high profi le debates 
between leading experts in sexual 
medicine and their trainees. These 
sessions promise to be entertaining 
and informative, and will cover 
a large gamut of issues in human 
sexuality and sexual wellness.

Patients have high expectations 
from penile surgery. The risk of liti-
gation must always be a consider-
ation for the busy implant surgeon. 
To aid our membership in planning 
for the unfortunate event of legal 
action we will feature a session 
incorporating input from a legal 
expert and a panel of experienced 
implant surgeons. Planning for 
what is to some extent an inevitable 
consequence of medical practice 
can make all the difference in terms 
of outcome.

As always, SMSNA benefi ts 
from the rich experience of our 
friends around the world. The 
International Society of Sexual 
Medicine Session at the 2020 
SMSNA is an international sym-
posium that will feature state-of-
the-art content from experts from 
around the globe. Come network 
with international colleagues and 
see what is new.

 We look forward to seeing you in 
cyberspace!   ◆

21st Fall Scientifi c Meeting of 
SMSNA
▼  Continued from page 29

CLEAR, CREDIBLE 
AND COMPREHENSIVE

ORDER OR DOWNLOAD AT

UrologyHealth.org

NEW! Select resources are now 
available in a variety of languages.
-  Prostate Health Playbook

-  Spanish Men’s Urology Health 
Poster

-  Brazilian Portuguese Stress Urinary 
Incontinence Patient Guide

-  Italian Erectile Dysfunction  
Patient Guide

Explore Our Free 
Patient Education 
Materials

ologyH
ealth.org  
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Prostate Health

PLAYBOOK

PROSTATE HEALTH

MEDICINA SESSUALE

Disfunzione Erettile  Una guida per il paziente

es.

PUESTA A PUNTO DEL SISTEMA UROLÓGICO

¿De qué se trata la urología masculina? Se trata de las vías urinarias y los órganos 

reproductivos masculinos, es decir, los sistemas que están debajo de la correa. 

MANTENIMIENTO 
GENERAL 

SEÑALES DE AVISO 

ASÍ COMO PARA UN CARRO MANTENER GASOLINA 

EN EL TANQUE Y AIRE EN LOS NEUMÁTICOS ES 

ESENCIAL, ¿SABÍA QUE SEGUIR CIERTOS CONSEJOS 

PARA UNA VIDA SALUDABLE PUEDE TENER UN 

IMPACTO EN LA SALUD UROLÓGICA MASCULINA?
CUANDO SE ENCIENTABLERO DEL VEHÍCUUN PROBLEMA. LO MSALUD UROLÓGICA. H

DE AVISO QUE INDICA
CONSULTAR AL MÉDICO

SABEMOS QUE A UN CARRO SE LE DEBEN  

HACER LOS CAMBIOS DE ACEITE PROGRAMADOS. 

CABALLEROS, A CONTINUACIÓN LES INDICAMOS 

CÓMO MANTENER SU SALUD UROLÓGICA  

BAJO CONTROL.

BEBA AGUA  Beber 6 o más vasos de 
agua al día puede evi-
tar los cálculos renales.

HAGA EJERCICIO Haga 30 minutos de 
ejercicio moderado, 5 días a la semana.REDUZCA EL ESTRÉS 

Trate de eliminar el estrés. 
Incluso 10 minutos al 
día puede disminuir la 
presión arterial, lo que 
puede ayudar a mejo-
rar la disfunción eréctil. 

COMA SALUDABLEMENTELa cafeína, el alcohol y los 
alimentos picantes pueden 
irritar la vejiga. La carne roja 
y las dietas altas en grasa 
pueden aumentar el riesgo 
de cálculos renales y cáncer. 

DOLOR DEBACORREA: dolorrece en la pelvis,costado, el abdoal orinar.

PROBLEMAS DE ERdificultad para lograr 
una erección.   

SANGRE EN LA incluso una pequdad de sangre pueuna señal de que apasando bajo el cap

UrologyHealth.org

CALENDARIO DE MANTENIMIENTOHOMBRES JÓVENES  ENTRE 18 Y 40 AÑOS
HOMBRES DE MEDIANA EDAD 

 ENTRE 40 Y 50 AÑOS HOMBRES MAYORES 
ENTRE 50 Y 70 AÑOS, O MÁS

CUIDADOS BÁSICOS
OBSERVE LOS INDICADORES

INSPECCIONES 

  Hágase un autoexamen de 
los testículos regularmente.  

  Los niveles altos de presión arte-

rial, azúcar en la sangre y colesterol 

pueden causar enfermedades de 

los riñones y disfunción eréctil.

  Hable con su médico sobre 
la prueba de detección p
el cáncer de

  Averigüe si hay antecedentes 
familiares de cáncer de vejiga, 

de los riñones o de la próstata.

  Hágase una prueba de detec ió

cáncer de prósto

NO FUMEHay siete problemas urológicos que se 

ven afectados por el tabaquismo:
1. Cáncer de vejiga 2. Disfunción eréctil3. Infertilidad4. Cáncer de los riñones

5. Cálculos o piedras en los riñones

6. Síndrome de la vejiga dolorosa
7. Escapes involuntarios de orina

Hable con su médico sobre su
plan de mantenimiento person
incluyendo su salud urológica.

Patient resources provided  
through the generous support of:

MEDICMEDICINDICINNAA SEA SESSUSESSUSUALEALE

UrUroloologyHe
U

alth.org

ción para 
ncer de próstata. 

e detección para el 

e próstata si es afroamericano 

o su padre, hermano o hijo tienen 

o han tenido cáncer de próstata.

 Esté atento a cambios en las 
idas al baño, como urgencia, 
frecuencia, disminución del flujo 

o levantarse a orinar muchas 
veces durante la noche. Patient reresoururcees pproviided 

through ththe ggenenerouous susupport of:
SAÚDE DA BEXIGA

Incontinência Urinária de Esforço 

(IUE): um guia do paciente

http://www.UrologyHealth.org
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Daniel Shoskes, MD
Cleveland, Ohio

Hilliard RW, 
Haskell J and 
Gardner RL: 
Are specifi c el-

ements of electronic health 
record use associated with 
clinician burnout more 
than others? JAMIA Open 
2020; https://doi.org/10.1093/
jamia/ocaa092.

We are routinely told that physi-
cian burnout is due to our own lack 
of resiliency and that yoga plus 
mandatory wellness modules are 
the cure. Is the technology meant 
to simplify our lives helping or 
hurting? 

This study combined data from a 
statewide clinician survey on burn-
out with Epic electronic health re-
cord (EHR) data from the ambula-
tory sites of 2 large health systems, 
with a combined data set including 
422 clinicians. They examined 
whether specifi c EHR workload 
and effi ciency measures were inde-
pendently associated with burnout 
symptoms, using multivariable lo-
gistic regression and controlling for 
clinician characteristics. 

Clinicians with the highest vol-
ume of patient call messages had 
almost 4 times the odds of burnout 
compared with clinicians with the 
fewest (adjusted OR 3.81, 95% CI 
1.44–10.14, p=0.007). No other 
workload measures were signifi -
cantly associated with burnout. No 
effi ciency variables were signifi -
cantly associated with burnout in 
the main analysis. However, in a 
subset of clinicians for whom note 
entry data were available, clini-
cians in the top quartile of copy 
and paste use were signifi cantly 
less likely to report burnout, with 
an adjusted odds ratio of 0.22 (95% 
CI 0.05–0.93, p=0.039). 

High volumes of patient call 
messages were signifi cantly as-
sociated with clinician burnout, 
even when accounting for other 
measures of workload and effi -
ciency. In the EHR “patient calls” 
encompass many of the inbox 
tasks occurring outside of face-to-
face visits and likely represent an 
important target for improving 
clinician well-being. The authors 
conclude that increased workload 

is associated with burnout and that 
EHR effi ciency tools are not likely 
to reduce burnout symptoms, with 
the exception of copy and paste.

STARRT-AKI Investigators 
for the Canadian Critical 
Care Trials Group, Australian 
and New Zealand Intensive 
Care Society Clinical Trials 
Group, United Kingdom 
Critical Care Research 
Group et al: Timing of ini-
tiation of renal-replacement 
therapy in acute kidney in-
jury. N Engl J Med 2020; 383: 
240-251.

As urologists we do not initi-
ate renal replacement therapy for 
acute kidney injury but it certainly 
impacts many of our patients. The 
issue of how early to begin treat-
ment for these patients with dialy-
sis is controversial. 

The authors conducted a mul-
tinational, randomized, controlled 
trial involving critically ill patients 
with severe acute kidney injury. 
Patients were randomly assigned 
to receive an accelerated strategy 
of renal replacement therapy (in 
which therapy was initiated within 
12 hours after the patient had met 
eligibility criteria) or a standard 
strategy (in which renal replace-
ment therapy was discouraged 
unless conventional indications 
developed or acute kidney injury 
persisted for more than 72 hours). 
The primary outcome was death 
from any cause at 90 days. Of the 
3,019 patients who had undergone 
randomization 2,927 (97.0%) were 
included in the modifi ed intention 
to treat analysis. 

At 90 days 643 patients (43.9%) 
in the accelerated strategy group 
and 639 (43.7%) in the standard 
strategy group (relative risk 1.00, 
95% CI 0.93–1.09, p=0.92) had 
died. Among survivors at 90 days 
continued dependence on renal 
replacement therapy was con-
fi rmed in 85 of 814 patients (10.4%) 
in the accelerated strategy group 
and in 49 of 815 patients (6.0%) in 
the standard strategy group (rela-
tive risk 1.74, 95% CI 1.24–2.43). 
Adverse events occurred in 346 
of 1,503 patients (23.0%) in the 
accelerated strategy group and in 
245 of 1,489 patients (16.5%) in the 
standard strategy group (p <0.001).

HAVE YOU   Read?
The authors conclude that 

among critically ill patients with 
acute kidney injury, an accelerated 
renal replacement strategy was 
not associated with a lower risk of 
death at 90 days than a standard 
strategy.

Burton CS, Gonzalez G, 
Vaculik K et al: Female lower 
urinary tract symptom pre-
vention and treatment strat-
egies on social media: mixed 
correlation with evidence. 
Urology 2020; doi: 10.1016/j.
urology.2020.06.056. 

Dr. Google, followed closely by 
its graduate student Dr. Twitter, 
continues to inform and misinform 
our patients. How well do they do 
for women with lower urinary tract 
symptoms? 

In this study the authors per-
formed a digital analysis of anony-
mous online posts on social media 
sites collected by a social media 
data mining service. A total of 
1,000 posts about pelvic organ pro-
lapse, stress urinary incontinence, 
overactive bladder, urinary tract 
infection and interstitial cystitis/
bladder pain syndrome were ran-
domly selected. They analyzed 
these posts for recommendations 
regarding the prevention and 
treatment of these diseases, which 

were then compared to recom-
mendations in available clinical 
guidelines and assessed for level of 
evidence. 

Of the 1,000 posts 158 con-
tained 239 prevention strategies. 
Among posts on  pelvic organ 
prolapse there were 41 strategies 
identifi ed, of which 25 (61%) had 
no evidence. For urinary tract 
infection 14 of 58 (29%) had no 
evidence, including recommenda-
tions for dietary modifi cations and 
urinary alkalization. For overactive 
bladder 8 of 28 (29%) had level 
4 or no evidence. For stress uri-
nary incontinence 12 of 34 (36%) 
prevention strategies such as laser 
rejuvenation and bladder training 
had no evidence. Interstitial cysti-
tis had the highest number of pre-
vention strategies and most were 
low or nonevidence-based (70 of 
79, 89%). 

The authors conclude that pre-
vention and treatment strategies 
are common in online discussions 
of pelvic fl oor disorders, but at least 
a third of these recommendations 
have no evidential support. There 
is a role for further online educa-
tion and social media engagement 
by health care specialists to pro-
mote evidence-based practices.  ◆
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