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IMPORTANT SAFETY INFORMATION (cont’d)
Adverse Reactions
Serious adverse reactions occurred in 12% of patients receiving ORGOVYX. Serious adverse reactions in ≥0.5% of patients 
included myocardial infarction (0.8%), acute kidney injury (0.6%), arrhythmia (0.6%), hemorrhage (0.6%), and urinary tract 
infection (0.5%). Fatal adverse reactions occurred in 0.8% of patients receiving ORGOVYX including metastatic lung cancer 
(0.3%), myocardial infarction (0.3%), and acute kidney injury (0.2%). Fatal and non-fatal myocardial infarction and stroke 
were reported in 2.7% of patients receiving ORGOVYX. 

Most common adverse reactions (≥10%) and laboratory abnormalities (≥15%) in patients receiving ORGOVYX were hot flush 
(54%), glucose increased (44%), triglycerides increased (35%), musculoskeletal pain (30%), hemoglobin decreased (28%), 
alanine aminotransferase increased (27%), fatigue (26%), aspartate aminotransferase increased (18%), constipation (12%), 
and diarrhea (12%). 
Drug Interactions
Co-administration of ORGOVYX with a P-gp inhibitor increases the area under the curve (AUC) and maximum concentration 
(Cmax) of ORGOVYX, which may increase the risk of adverse reactions associated with ORGOVYX. Avoid co-administration 
of ORGOVYX with oral P-gp inhibitors. If co-administration is unavoidable, take ORGOVYX first, separate dosing by at least 
6 hours, and monitor patients more frequently for adverse reactions. Treatment with ORGOVYX may be interrupted for up to 
2 weeks for a short course of treatment with certain P-gp inhibitors. If treatment with ORGOVYX is interrupted for more than 
7 days, resume administration of ORGOVYX with a 360 mg loading dose on the first day, followed by 120 mg once daily. 

Co-administration of ORGOVYX with a combined P-gp and strong CYP3A inducer decreases the AUC and Cmax of ORGOVYX, 
which may reduce the effects of ORGOVYX. Avoid co-administration of ORGOVYX with combined P-gp and strong CYP3A 
inducers. If co-administration is unavoidable, increase the ORGOVYX dose to 240 mg once daily. After discontinuation of the 
combined P-gp and strong CYP3A inducer, resume the recommended ORGOVYX dose of 120 mg once daily.  

Please see Brief Summary of Prescribing Information for ORGOVYX on adjacent pages.

INDICATION
ORGOVYX is a gonadotropin-releasing hormone (GnRH) receptor antagonist indicated for the treatment of adult patients 
with advanced prostate cancer. 

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
QT/QTc Interval Prolongation: Androgen deprivation therapy, such as ORGOVYX may prolong the QT/QTc interval. Providers 
should consider whether the benefits of androgen deprivation therapy outweigh the potential risks in patients with congenital 
long QT syndrome, congestive heart failure, or frequent electrolyte abnormalities and in patients taking drugs known to prolong 
the QT interval. Electrolyte abnormalities should be corrected. Consider periodic monitoring of electrocardiograms 
and electrolytes.

Embryo-Fetal Toxicity: The safety and efficacy of ORGOVYX have not been established in females. Based on findings in 
animals and mechanism of action, ORGOVYX can cause fetal harm and loss of pregnancy when administered to a pregnant 
female. Advise males with female partners of reproductive potential to use effective contraception during treatment and for 
2 weeks after the last dose of ORGOVYX

Laboratory Testing: Therapy with ORGOVYX results in suppression of the pituitary gonadal system. Results of diagnostic tests 
of the pituitary gonadotropic and gonadal functions conducted during and after ORGOVYX may be affected. The therapeutic 
effect of ORGOVYX should be monitored by measuring serum concentrations of prostate-specific antigen (PSA) periodically. 
If PSA increases, serum concentrations of testosterone should be measured.

MAJOR EFFICACY OUTCOME MEASURE: SUSTAINED TESTOSTERONE SUPPRESSION RATE (TESTOSTERONE LEVELS 
<50 ng/dL FROM DAY 29 THROUGH WEEK 48)1

• 97% of men achieved and maintained testosterone suppression to <50 ng/dL from Day 29 through Week 48 with ORGOVYX

ORGOVYX achieved sustained testosterone suppression1 ORGOVYX offers an injection-free option for testosterone control1-3

•  RAPID TESTOSTERONE SUPPRESSION WITHOUT A SURGE: 56% of men treated with 
ORGOVYX achieved testosterone suppression to <50 ng/dL on Day 4||

— 0% of men treated with leuprolide had testosterone levels <50 ng/dL on Day 4

•  PROFOUND TESTOSTERONE SUPPRESSION: 95% of men treated with ORGOVYX achieved profound testosterone 
suppression to <20 ng/dL on Day 29|| 

— 57% of men treated with leuprolide had testosterone levels <20 ng/dL on Day 29

•  90-DAY TESTOSTERONE RECOVERY: in a substudy, 55% of the 137 men treated with ORGOVYX had their testosterone return 
to above the lower limit of the normal range (>280 ng/dL) or baseline values 90 days after treatment discontinuation||¶

— 3% of 47 men treated with leuprolide had their testosterone return to above the lower limit of the normal range   
(>280 ng/dL) or baseline values 90 days after discontinuation

Bottle and pill not shown at actual size. Actual pill size: 10.7 mm x 7.5 mm x 5.2 mm.3
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References: 1. ORGOVYX (relugolix) [prescribing information]. Brisbane, CA: Myovant Sciences, Inc.; 2020.
2. Shore ND, Saad F, Cookson MS, et al. Oral relugolix for androgen-deprivation therapy in advanced prostate cancer. 
N Engl J Med. 2020;382(23):2187-2196 and supplementary material, available online. 3. Data on fi le. Myovant Sciences, Inc.

 ||Kaplan-Meier estimates within each group.
¶ This endpoint was analyzed for exploratory purposes without formal testing. The data from the leuprolide arm were not included in the 
US Prescribing Information for ORGOVYX.

LEARN MORE AT ORGOVYXHCP.COM

ORGOVYXTM and its associated logo are trademarks of Myovant Sciences GmbH. 
©2021 Myovant Sciences GmbH and Pfizer Inc. All rights reserved. PP-US-REL-2100225 05/21

PROVEN
RESULTS1

Results from the HERO study, a multinational, 
randomized, open-label, phase 3 trial in 934 
men with advanced prostate cancer. Patients 
were randomized 2:1 to receive ORGOVYX 
(360 mg on the fi rst day followed by daily 
doses of 120 mg orally [n=624]) or leuprolide 
acetate (22.5 mg injection [or  11.25 mg§

in Japan and Taiwan per local guidelines] 
subcutaneously every 3 months [n=310])
for 48 weeks.1,2

STUDY DESIGN

CI=confidence interval.
*Kaplan-Meier estimates within each group.
 † The testosterone suppression rate of the subgroup of patients receiving leuprolide 22.5 mg (n=264) was 88.0% (95% CI: 83.4-91.4).
 ‡ Two patients in each arm did not receive the study treatment and were not included. 
 § 11.25 mg is a dosage regimen that is not recommended for this indication in the United States.

PLEASE SEE KEY STUDY ENROLLMENT 
CRITERIA AT ORGOVYXHCP.COM

The only FDA-approved oral androgen 
deprivation therapy indicated for the 
treatment of advanced prostate cancer1,2
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BRIEF SUMMARY

ORGOVYXTM (relugolix) tablets, for oral use

The following is a brief summary of the full prescribing information for  
ORGOVYXTM (relugolix). Please see the full prescribing information for complete 
product information.

1 INDICATIONS AND USAGE

ORGOVYX is indicated for the treatment of adult patients with advanced  
prostate cancer.

4 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS

5.1 QT/QTc Interval Prolongation

Androgen deprivation therapy, such as ORGOVYX may prolong the QT/QTc interval. 
Providers should consider whether the benefits of androgen deprivation therapy 
outweigh the potential risks in patients with congenital long QT syndrome,  
congestive heart failure, or frequent electrolyte abnormalities and in patients taking  
drugs known to prolong the QT interval. Electrolyte abnormalities should be 
corrected. Consider periodic monitoring of electrocardiograms and electrolytes. 

5.2 Embryo-Fetal Toxicity

The safety and efficacy of ORGOVYX have not been established in females. Based 
on findings in animals and mechanism of action, ORGOVYX can cause fetal harm 
and loss of pregnancy when administered to a pregnant female. In an animal 
reproduction study, oral administration of relugolix to pregnant rabbits during the 
period of organogenesis caused embryo-fetal lethality at maternal exposures 
that were 0.3 times the human exposure at the recommended dose of 120 mg 
daily based on area under the curve (AUC). Advise males with female partners of 
reproductive potential to use effective contraception during treatment and for 2 
weeks after the last dose of ORGOVYX. 

5.3 Laboratory Testing

Therapy with ORGOVYX results in suppression of the pituitary gonadal system. 
Results of diagnostic tests of the pituitary gonadotropic and gonadal functions 
conducted during and after ORGOVYX may be affected. The therapeutic effect of 
ORGOVYX should be monitored by measuring serum concentrations of prostate 
specific antigen (PSA) periodically. If PSA increases, serum concentrations of 
testosterone should be measured.

6 ADVERSE REACTIONS

The following clinically significant adverse reactions are described elsewhere in  
the labeling:

 •  QT/QTc Interval Prolongation.

6.1 Clinical Trials 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 safety of ORGOVYX was evaluated in HERO, a randomized (2:1), open-label, 
clinical study in patients with advanced prostate cancer. Patients received orally 
administered ORGOVYX as a loading dose of 360 mg on the first day followed by  
120 mg taken orally once daily (n = 622) or received leuprolide acetate administered 
by depot injection at doses of 22.5 mg (n = 264) or 11.25 mg (n = 44) per local 
guidelines every 12 weeks (n = 308). Leuprolide acetate 11.25 mg is a dosage 
regimen that is not recommended for this indication in the US. Among patients 
who received ORGOVYX, 91% were exposed for at least 48 weeks. Ninety-nine 
(16%) patients received concomitant radiotherapy and 17 (3%) patients received 
concomitant enzalutamide with ORGOVYX. 

Serious adverse reactions occurred in 12% of patients receiving ORGOVYX. Serious 
adverse reactions in ≥ 0.5% of patients included myocardial infarction (0.8%), 
acute kidney injury (0.6%), arrhythmia (0.6%), hemorrhage (0.6%), and urinary tract 
infection (0.5%). Fatal adverse reactions occurred in 0.8% of patients receiving 
ORGOVYX including metastatic lung cancer (0.3%), myocardial infarction (0.3%), and 
acute kidney injury (0.2%). Fatal and non-fatal myocardial infarction and stroke were 
reported in 2.7% of patients receiving ORGOVYX.

Permanent discontinuation of ORGOVYX due to an adverse reaction occurred in 
3.5% of patients. Adverse reactions which resulted in permanent discontinuation 
of ORGOVYX in ≥ 0.3 % of patients included atrioventricular block (0.3%), cardiac 
failure (0.3%), hemorrhage (0.3%), increased transaminases (0.3%), abdominal pain 
(0.3%), and pneumonia (0.3%). 

Dosage interruptions of ORGOVYX due to an adverse reaction occurred in 2.7% of 
patients. Adverse reactions which required dosage interruption in ≥ 0.3% of patients 
included fracture (0.3%).

The most common adverse reactions ( ≥ 10%) and laboratory abnormalities (≥ 15%),  
were hot flush (54%), glucose increased (44%), triglycerides increased (35%), 
musculoskeletal pain (30%), hemoglobin decreased (28%), alanine aminotransferase 
increased (ALT) (27%), fatigue (26%), aspartate aminotransferase increased (AST) 
(18%), constipation (12%), and diarrhea (12%). 

Table 1 summarizes the adverse reactions in HERO.

Table 1:  Adverse Reactions (  10%) of Patients with Advanced Prostate 
Cancer Who Received ORGOVYX in HERO

Adverse Reaction

ORGOVYX 
N = 622

Leuprolide Acetate
N = 308

All Grades
(%)

Grade 3-4 
(%) 

All Grades
(%)

Grade 3-4 
(%)

Vascular disorders

Hot flush 54 0.6 52 0

Musculoskeletal and 
connective tissue disorders

Musculoskeletal paina 30 1.1 29 1.6

General

Fatigueb 26 0.3 24 0

Gastrointestinal disorders

Diarrheac 12 0.2 7 0

Constipation 12 0 10 0
a  Includes arthralgia, back pain, pain in extremity, musculoskeletal pain, myalgia, bone pain, neck pain,  

arthritis, muculoskeletal stiffness, non-cardiac chest pain, musculoskeletal chest pain, spinal pain, and 
musculoskeletal discomfort.

b Includes fatigue and asthenia.
c Includes diarrhea and colitis.

Clinically relevant adverse reactions in < 10% of patients who received ORGOVYX 
included increased weight, insomnia, gynecomastia, hyperhidrosis, depression, and 
decreased libido. 

Table 2 summarizes the laboratory abnormalities in HERO.  

Table 2:  Select Laboratory Abnormalities (  15%) That Worsened  
from Baseline in Patients with Advanced Prostate Cancer  
Who Received ORGOVYX in HERO

Laboratory Test

ORGOVYXa Leuprolide Acetatea

All Grades
(%)

Grade 3-4 
(%) 

All Grades
(%)

Grade 3-4 
(%)

Chemistry

Glucose increased 44 2.9 54 6

Triglycerides increased 35 2 36 0.7

ALT increased 27 0.3 28 0

AST increased 18 0 19 0.3

Hematology

Hemoglobin decreased 28 0.5 29 0.7
a  The denominator used to calculate the rate varied from 611 to 619 in the ORGOVYX arm and from 301 
to 306 in the leuprolide arm based on the number of patients with a baseline value and at least one 
post-treatment value.

7 DRUG INTERACTIONS

7.1 Effect of Other Drugs on ORGOVYX

P-gp Inhibitors 
Co-administration of ORGOVYX with a P-gp inhibitor increases the AUC and the 
maximum concentration (Cmax) of relugolix, which may increase the risk of  
adverse reactions associated with ORGOVYX. Avoid co-administration of  
ORGOVYX with oral P-gp inhibitors.

If co-administration is unavoidable, take ORGOVYX first, separate dosing by at least  
6 hours, and monitor patients more frequently for adverse reactions. 

Treatment with ORGOVYX may be interrupted for up to 2 weeks for a short course of 
treatment with certain P-gp inhibitors. 

If treatment with ORGOVYX is interrupted for more than 7 days, resume 
administration of ORGOVYX with a 360 mg loading dose on the first day, followed by 
120 mg once daily.

Combined P-gp and Strong CYP3A Inducers 
Co-administration of ORGOVYX with a combined P-gp and a strong CYP3A inducer 
decreases the AUC and Cmax of relugolix, which may reduce the effects of 
ORGOVYX. Avoid co-administration of ORGOVYX with combined P-gp and strong 
CYP3A inducers. 

If co-administration is unavoidable, increase the ORGOVYX dose. After 
discontinuation of the combined P-gp and strong CYP3A inducer, resume the 
recommended dose of ORGOVYX once daily.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary 
The safety and efficacy of ORGOVYX have not been established in females. 

Based on findings in animals and mechanism of action, ORGOVYX can cause fetal harm 
and loss of pregnancy when administered to a pregnant female. There are no human 
data on the use of ORGOVYX in pregnant females to inform the drug-associated risk.  
In an animal reproduction study, oral administration of relugolix to pregnant rabbits 
during organogenesis caused embryo-fetal lethality at maternal exposures that were 
0.3 times the human exposure at the recommended dose of 120 mg daily based on 
AUC (see Data). Advise patients of the potential risk to the fetus. 

Data

Animal Data

In an embryo-fetal development study, oral administration of relugolix to pregnant 
rabbits during the period of organogenesis resulted in abortion, total litter loss, or 
decreased number of live fetuses at a dose of 9 mg/kg/day (approximately 0.3 times 
the human exposure at the recommended dose of 120 mg daily based on AUC).

8.2 Lactation

Risk Summary 
The safety and efficacy of ORGOVYX at the recommended dose of 120 mg daily have 
not been established in females. There are no data on the presence of relugolix in 
human milk, the effects on the breastfed child, or the effects on milk production. 
Relugolix and/or its metabolites were present in milk of lactating rats (see Data).

Data

Animal Data

In lactating rats administered a single oral dose of 30 mg/kg radiolabeled relugolix 
on post-partum day 14, relugolix and/or its metabolites were present in milk at 
concentrations up to 10-fold higher than in plasma at 2 hours post-dose.

8.3 Females and Males of Reproductive Potential 

Contraception

Males

Based on findings in animals and mechanism of action, advise male patients with 
female partners of reproductive potential to use effective contraception during 
treatment and for 2 weeks after the last dose of ORGOVYX.

Infertility

Males

Based on findings in animals and mechanism of action, ORGOVYX may impair fertility 
in males of reproductive potential.

8.4 Pediatric Use

The safety and efficacy of ORGOVYX in pediatric patients have not been established.

8.5 Geriatric Use

Of the 622 patients who received ORGOVYX in the HERO study, 81% were 65 years  
of age or older, while 35% were 75 years of age or older. No overall differences  
in safety or effectiveness were observed between these subjects and younger 
subjects. There was no clinically relevant impact of age on the pharmacokinetics 
of ORGOVYX or testosterone response based on population pharmacokinetic and 
pharmacokinetic/pharmacodynamic analyses in men 45 to 91 years of age.

12.3 Pharmacokinetics

Specific Populations

No clinically meaningful differences in the pharmacokinetics of relugolix were observed 
based on age (45 to 91 years), race/ethnicity (Asian [19%], White [71%], Black/
African American [6%]), body weight (41 to 193 kg), mild to severe renal impairment 
(creatinine clearance [CLcr] 15 to 89 mL/min, as estimated by the Cockcroft-Gault 
equation), or mild to moderate hepatic impairment (Child-Pugh A or B). The effect of 
end-stage renal disease with or without hemodialysis or severe hepatic impairment 
(Child-Pugh C) on the pharmacokinetics of relugolix has not been evaluated.

Drug Interactions Studies

Clinical Studies

Combined P-gp and Moderate CYP3A Inhibitor: Co-administration with erythromycin  
(P-gp and moderate CYP3A inhibitor) increased the AUC and Cmax of relugolix by 6.2-fold. 

Combined P-gp and Strong CYP3A Inducer: Co-administration with rifampin  
(P-gp and strong CYP3A inducer) decreased the AUC and Cmax of relugolix by 55% 
and 23%, respectively.

Other Drugs: No clinically significant differences in the pharmacokinetics of relugolix 
were observed when co-administered with voriconazole (strong CYP3A inhibitor), 
atorvastatin, enzalutamide, or acid-reducing agents. No clinically significant 
differences in the pharmacokinetics of midazolam (sensitive CYP3A substrate) or 
rosuvastatin (BCRP substrate) were observed upon co-administration with relugolix.

In Vitro Studies

Cytochrome P450 (CYP) Enzymes: Relugolix is a substrate of CYP3A and CYP2C8. 
Relugolix is not an inhibitor of CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, 
CYP2D6, or CYP3A4. Relugolix is an inducer of CYP3A and CYP2B6, but not an 
inducer of CYP1A2.

Transporter Systems: Relugolix is a substrate of P-gp, but not a substrate of BCRP. 
Relugolix is an inhibitor of BCRP and P-gp, but not an inhibitor of OATP1B1, OATP1B3, 
OAT1, OAT3, OCT2, MATE1, MATE2-K, or BSEP. 

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Two-year carcinogenicity studies were conducted in mice at oral relugolix doses 
up to 100 mg/kg/day and in rats at doses up to 600 mg/kg/day. Relugolix was not 
carcinogenic in mice or rats at exposures up to approximately 75 or 224 times, 
respectively, the human exposure at the recommended dose of 120 mg daily based  
on AUC.

Relugolix was not mutagenic in the in vitro bacterial reverse mutation (Ames) assay or 
clastogenic in the in vitro chromosomal aberration assay in Chinese hamster lung cells 
or the in vivo rat bone marrow micronucleus assay. 

In human GnRH-receptor knock-in male mice, oral administration of relugolix 
decreased prostate and seminal vesicle weights at doses ≥ 3 mg/kg twice daily for 28 
days. The effects of relugolix were reversible, except for testis weight, which did not 
fully recover within 28 days after drug withdrawal. In a 39-week repeat-dose toxicity 
study in monkeys, there were no significant effects on male reproductive organs at oral 
relugolix doses up to 50 mg/kg/day (approximately 53 times the human exposure at 
the recommended dose of 120 mg daily based on AUC).

13.2 Animal Toxicology and/or Pharmacology

Phospholipidosis (intracellular phospholipid accumulation) was observed in multiple 
organs and tissues (e.g., liver, pancreas, spleen, kidney, lymph nodes, lung, bone 
marrow, gastrointestinal tract or testes) after repeated oral administration of 
relugolix in rats and monkeys. In a rat 26-week toxicity study, phospholipidosis was 
observed at doses ≥ 100 mg/kg (approximately 18 times the human exposure at the 
recommended dose based on AUC). In a monkey 39-week toxicity study, this effect 
was observed at doses ≥ 1.5 mg/kg (approximately 0.6 times the human exposure 
at the recommended dose based on AUC) and demonstrated evidence of reversibility 
after cessation of treatment. The significance of this finding in humans is unknown.

17 PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling (Patient Information).

QT/QTc Interval Prolongation 
 •   Advise patients that androgen deprivation therapy treatment with ORGOVYX 

may prolong the QT interval. Inform patients of the signs and symptoms 
of QT prolongation. Advise patients to contact their healthcare provider 
immediately for signs or symptoms of QT prolongation.

Androgen Deprivation 
 •   Inform patients about adverse reactions related to androgen deprivation 

therapy with ORGOVYX, including hot flashes, flushing of the skin, increased 
weight, decreased sex drive, and difficulties with erectile function.

Embryo-Fetal Toxicity 
 •   Inform patients that ORGOVYX can be harmful to a developing fetus and can 

cause loss of pregnancy.
 •   Advise male patients with female partners of reproductive potential to use 

effective contraception during treatment and for 2 weeks after the last dose 
of ORGOVYX.

Infertility 
 •   Inform patients that ORGOVYX may cause infertility.
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BRIEF SUMMARY

ORGOVYXTM (relugolix) tablets, for oral use

The following is a brief summary of the full prescribing information for  
ORGOVYXTM (relugolix). Please see the full prescribing information for complete 
product information.

1 INDICATIONS AND USAGE

ORGOVYX is indicated for the treatment of adult patients with advanced  
prostate cancer.

4 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS

5.1 QT/QTc Interval Prolongation

Androgen deprivation therapy, such as ORGOVYX may prolong the QT/QTc interval. 
Providers should consider whether the benefits of androgen deprivation therapy 
outweigh the potential risks in patients with congenital long QT syndrome,  
congestive heart failure, or frequent electrolyte abnormalities and in patients taking  
drugs known to prolong the QT interval. Electrolyte abnormalities should be 
corrected. Consider periodic monitoring of electrocardiograms and electrolytes. 

5.2 Embryo-Fetal Toxicity

The safety and efficacy of ORGOVYX have not been established in females. Based 
on findings in animals and mechanism of action, ORGOVYX can cause fetal harm 
and loss of pregnancy when administered to a pregnant female. In an animal 
reproduction study, oral administration of relugolix to pregnant rabbits during the 
period of organogenesis caused embryo-fetal lethality at maternal exposures 
that were 0.3 times the human exposure at the recommended dose of 120 mg 
daily based on area under the curve (AUC). Advise males with female partners of 
reproductive potential to use effective contraception during treatment and for 2 
weeks after the last dose of ORGOVYX. 

5.3 Laboratory Testing

Therapy with ORGOVYX results in suppression of the pituitary gonadal system. 
Results of diagnostic tests of the pituitary gonadotropic and gonadal functions 
conducted during and after ORGOVYX may be affected. The therapeutic effect of 
ORGOVYX should be monitored by measuring serum concentrations of prostate 
specific antigen (PSA) periodically. If PSA increases, serum concentrations of 
testosterone should be measured.

6 ADVERSE REACTIONS

The following clinically significant adverse reactions are described elsewhere in  
the labeling:

 •  QT/QTc Interval Prolongation.

6.1 Clinical Trials 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 safety of ORGOVYX was evaluated in HERO, a randomized (2:1), open-label, 
clinical study in patients with advanced prostate cancer. Patients received orally 
administered ORGOVYX as a loading dose of 360 mg on the first day followed by  
120 mg taken orally once daily (n = 622) or received leuprolide acetate administered 
by depot injection at doses of 22.5 mg (n = 264) or 11.25 mg (n = 44) per local 
guidelines every 12 weeks (n = 308). Leuprolide acetate 11.25 mg is a dosage 
regimen that is not recommended for this indication in the US. Among patients 
who received ORGOVYX, 91% were exposed for at least 48 weeks. Ninety-nine 
(16%) patients received concomitant radiotherapy and 17 (3%) patients received 
concomitant enzalutamide with ORGOVYX. 

Serious adverse reactions occurred in 12% of patients receiving ORGOVYX. Serious 
adverse reactions in ≥ 0.5% of patients included myocardial infarction (0.8%), 
acute kidney injury (0.6%), arrhythmia (0.6%), hemorrhage (0.6%), and urinary tract 
infection (0.5%). Fatal adverse reactions occurred in 0.8% of patients receiving 
ORGOVYX including metastatic lung cancer (0.3%), myocardial infarction (0.3%), and 
acute kidney injury (0.2%). Fatal and non-fatal myocardial infarction and stroke were 
reported in 2.7% of patients receiving ORGOVYX.

Permanent discontinuation of ORGOVYX due to an adverse reaction occurred in 
3.5% of patients. Adverse reactions which resulted in permanent discontinuation 
of ORGOVYX in ≥ 0.3 % of patients included atrioventricular block (0.3%), cardiac 
failure (0.3%), hemorrhage (0.3%), increased transaminases (0.3%), abdominal pain 
(0.3%), and pneumonia (0.3%). 

Dosage interruptions of ORGOVYX due to an adverse reaction occurred in 2.7% of 
patients. Adverse reactions which required dosage interruption in ≥ 0.3% of patients 
included fracture (0.3%).

The most common adverse reactions ( ≥ 10%) and laboratory abnormalities (≥ 15%),  
were hot flush (54%), glucose increased (44%), triglycerides increased (35%), 
musculoskeletal pain (30%), hemoglobin decreased (28%), alanine aminotransferase 
increased (ALT) (27%), fatigue (26%), aspartate aminotransferase increased (AST) 
(18%), constipation (12%), and diarrhea (12%). 

Table 1 summarizes the adverse reactions in HERO.

Table 1:  Adverse Reactions (  10%) of Patients with Advanced Prostate 
Cancer Who Received ORGOVYX in HERO

Adverse Reaction

ORGOVYX 
N = 622

Leuprolide Acetate
N = 308

All Grades
(%)

Grade 3-4 
(%) 

All Grades
(%)

Grade 3-4 
(%)

Vascular disorders

Hot flush 54 0.6 52 0

Musculoskeletal and 
connective tissue disorders

Musculoskeletal paina 30 1.1 29 1.6

General

Fatigueb 26 0.3 24 0

Gastrointestinal disorders

Diarrheac 12 0.2 7 0

Constipation 12 0 10 0
a  Includes arthralgia, back pain, pain in extremity, musculoskeletal pain, myalgia, bone pain, neck pain,  

arthritis, muculoskeletal stiffness, non-cardiac chest pain, musculoskeletal chest pain, spinal pain, and 
musculoskeletal discomfort.

b Includes fatigue and asthenia.
c Includes diarrhea and colitis.

Clinically relevant adverse reactions in < 10% of patients who received ORGOVYX 
included increased weight, insomnia, gynecomastia, hyperhidrosis, depression, and 
decreased libido. 

Table 2 summarizes the laboratory abnormalities in HERO.  

Table 2:  Select Laboratory Abnormalities (  15%) That Worsened  
from Baseline in Patients with Advanced Prostate Cancer  
Who Received ORGOVYX in HERO

Laboratory Test

ORGOVYXa Leuprolide Acetatea

All Grades
(%)

Grade 3-4 
(%) 

All Grades
(%)

Grade 3-4 
(%)

Chemistry

Glucose increased 44 2.9 54 6

Triglycerides increased 35 2 36 0.7

ALT increased 27 0.3 28 0

AST increased 18 0 19 0.3

Hematology

Hemoglobin decreased 28 0.5 29 0.7
a  The denominator used to calculate the rate varied from 611 to 619 in the ORGOVYX arm and from 301 
to 306 in the leuprolide arm based on the number of patients with a baseline value and at least one 
post-treatment value.

7 DRUG INTERACTIONS

7.1 Effect of Other Drugs on ORGOVYX

P-gp Inhibitors 
Co-administration of ORGOVYX with a P-gp inhibitor increases the AUC and the 
maximum concentration (Cmax) of relugolix, which may increase the risk of  
adverse reactions associated with ORGOVYX. Avoid co-administration of  
ORGOVYX with oral P-gp inhibitors.

If co-administration is unavoidable, take ORGOVYX first, separate dosing by at least  
6 hours, and monitor patients more frequently for adverse reactions. 

Treatment with ORGOVYX may be interrupted for up to 2 weeks for a short course of 
treatment with certain P-gp inhibitors. 

If treatment with ORGOVYX is interrupted for more than 7 days, resume 
administration of ORGOVYX with a 360 mg loading dose on the first day, followed by 
120 mg once daily.

Combined P-gp and Strong CYP3A Inducers 
Co-administration of ORGOVYX with a combined P-gp and a strong CYP3A inducer 
decreases the AUC and Cmax of relugolix, which may reduce the effects of 
ORGOVYX. Avoid co-administration of ORGOVYX with combined P-gp and strong 
CYP3A inducers. 

If co-administration is unavoidable, increase the ORGOVYX dose. After 
discontinuation of the combined P-gp and strong CYP3A inducer, resume the 
recommended dose of ORGOVYX once daily.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary 
The safety and efficacy of ORGOVYX have not been established in females. 

Based on findings in animals and mechanism of action, ORGOVYX can cause fetal harm 
and loss of pregnancy when administered to a pregnant female. There are no human 
data on the use of ORGOVYX in pregnant females to inform the drug-associated risk.  
In an animal reproduction study, oral administration of relugolix to pregnant rabbits 
during organogenesis caused embryo-fetal lethality at maternal exposures that were 
0.3 times the human exposure at the recommended dose of 120 mg daily based on 
AUC (see Data). Advise patients of the potential risk to the fetus. 

Data

Animal Data

In an embryo-fetal development study, oral administration of relugolix to pregnant 
rabbits during the period of organogenesis resulted in abortion, total litter loss, or 
decreased number of live fetuses at a dose of 9 mg/kg/day (approximately 0.3 times 
the human exposure at the recommended dose of 120 mg daily based on AUC).

8.2 Lactation

Risk Summary 
The safety and efficacy of ORGOVYX at the recommended dose of 120 mg daily have 
not been established in females. There are no data on the presence of relugolix in 
human milk, the effects on the breastfed child, or the effects on milk production. 
Relugolix and/or its metabolites were present in milk of lactating rats (see Data).

Data

Animal Data

In lactating rats administered a single oral dose of 30 mg/kg radiolabeled relugolix 
on post-partum day 14, relugolix and/or its metabolites were present in milk at 
concentrations up to 10-fold higher than in plasma at 2 hours post-dose.

8.3 Females and Males of Reproductive Potential 

Contraception

Males

Based on findings in animals and mechanism of action, advise male patients with 
female partners of reproductive potential to use effective contraception during 
treatment and for 2 weeks after the last dose of ORGOVYX.

Infertility

Males

Based on findings in animals and mechanism of action, ORGOVYX may impair fertility 
in males of reproductive potential.

8.4 Pediatric Use

The safety and efficacy of ORGOVYX in pediatric patients have not been established.

8.5 Geriatric Use

Of the 622 patients who received ORGOVYX in the HERO study, 81% were 65 years  
of age or older, while 35% were 75 years of age or older. No overall differences  
in safety or effectiveness were observed between these subjects and younger 
subjects. There was no clinically relevant impact of age on the pharmacokinetics 
of ORGOVYX or testosterone response based on population pharmacokinetic and 
pharmacokinetic/pharmacodynamic analyses in men 45 to 91 years of age.

12.3 Pharmacokinetics

Specific Populations

No clinically meaningful differences in the pharmacokinetics of relugolix were observed 
based on age (45 to 91 years), race/ethnicity (Asian [19%], White [71%], Black/
African American [6%]), body weight (41 to 193 kg), mild to severe renal impairment 
(creatinine clearance [CLcr] 15 to 89 mL/min, as estimated by the Cockcroft-Gault 
equation), or mild to moderate hepatic impairment (Child-Pugh A or B). The effect of 
end-stage renal disease with or without hemodialysis or severe hepatic impairment 
(Child-Pugh C) on the pharmacokinetics of relugolix has not been evaluated.

Drug Interactions Studies

Clinical Studies

Combined P-gp and Moderate CYP3A Inhibitor: Co-administration with erythromycin  
(P-gp and moderate CYP3A inhibitor) increased the AUC and Cmax of relugolix by 6.2-fold. 

Combined P-gp and Strong CYP3A Inducer: Co-administration with rifampin  
(P-gp and strong CYP3A inducer) decreased the AUC and Cmax of relugolix by 55% 
and 23%, respectively.

Other Drugs: No clinically significant differences in the pharmacokinetics of relugolix 
were observed when co-administered with voriconazole (strong CYP3A inhibitor), 
atorvastatin, enzalutamide, or acid-reducing agents. No clinically significant 
differences in the pharmacokinetics of midazolam (sensitive CYP3A substrate) or 
rosuvastatin (BCRP substrate) were observed upon co-administration with relugolix.

In Vitro Studies

Cytochrome P450 (CYP) Enzymes: Relugolix is a substrate of CYP3A and CYP2C8. 
Relugolix is not an inhibitor of CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, 
CYP2D6, or CYP3A4. Relugolix is an inducer of CYP3A and CYP2B6, but not an 
inducer of CYP1A2.

Transporter Systems: Relugolix is a substrate of P-gp, but not a substrate of BCRP. 
Relugolix is an inhibitor of BCRP and P-gp, but not an inhibitor of OATP1B1, OATP1B3, 
OAT1, OAT3, OCT2, MATE1, MATE2-K, or BSEP. 

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Two-year carcinogenicity studies were conducted in mice at oral relugolix doses 
up to 100 mg/kg/day and in rats at doses up to 600 mg/kg/day. Relugolix was not 
carcinogenic in mice or rats at exposures up to approximately 75 or 224 times, 
respectively, the human exposure at the recommended dose of 120 mg daily based  
on AUC.

Relugolix was not mutagenic in the in vitro bacterial reverse mutation (Ames) assay or 
clastogenic in the in vitro chromosomal aberration assay in Chinese hamster lung cells 
or the in vivo rat bone marrow micronucleus assay. 

In human GnRH-receptor knock-in male mice, oral administration of relugolix 
decreased prostate and seminal vesicle weights at doses ≥ 3 mg/kg twice daily for 28 
days. The effects of relugolix were reversible, except for testis weight, which did not 
fully recover within 28 days after drug withdrawal. In a 39-week repeat-dose toxicity 
study in monkeys, there were no significant effects on male reproductive organs at oral 
relugolix doses up to 50 mg/kg/day (approximately 53 times the human exposure at 
the recommended dose of 120 mg daily based on AUC).

13.2 Animal Toxicology and/or Pharmacology

Phospholipidosis (intracellular phospholipid accumulation) was observed in multiple 
organs and tissues (e.g., liver, pancreas, spleen, kidney, lymph nodes, lung, bone 
marrow, gastrointestinal tract or testes) after repeated oral administration of 
relugolix in rats and monkeys. In a rat 26-week toxicity study, phospholipidosis was 
observed at doses ≥ 100 mg/kg (approximately 18 times the human exposure at the 
recommended dose based on AUC). In a monkey 39-week toxicity study, this effect 
was observed at doses ≥ 1.5 mg/kg (approximately 0.6 times the human exposure 
at the recommended dose based on AUC) and demonstrated evidence of reversibility 
after cessation of treatment. The significance of this finding in humans is unknown.

17 PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling (Patient Information).

QT/QTc Interval Prolongation 
 •   Advise patients that androgen deprivation therapy treatment with ORGOVYX 

may prolong the QT interval. Inform patients of the signs and symptoms 
of QT prolongation. Advise patients to contact their healthcare provider 
immediately for signs or symptoms of QT prolongation.

Androgen Deprivation 
 •   Inform patients about adverse reactions related to androgen deprivation 

therapy with ORGOVYX, including hot flashes, flushing of the skin, increased 
weight, decreased sex drive, and difficulties with erectile function.

Embryo-Fetal Toxicity 
 •   Inform patients that ORGOVYX can be harmful to a developing fetus and can 

cause loss of pregnancy.
 •   Advise male patients with female partners of reproductive potential to use 

effective contraception during treatment and for 2 weeks after the last dose 
of ORGOVYX.

Infertility 
 •   Inform patients that ORGOVYX may cause infertility.
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Sexual and Urinary Function following  
Cystectomy in Women
Svetlana Avulova, MD
Albany Medical Center, NY

Adrian Bernstein, MD
Albany Medical Center, NY

Traditionally, the female rad-
ical cystectomy involves remov-
al of the uterus, fallopian tubes, 
ovaries, anterior vaginal wall and 
urethra in addition to the bladder. 
However, wide resection may re-
sult in sexual dysfunction includ-
ing dyspareunia, foreshortened 
vaginal wall, poor lubrication 
and orgasmic difficulty. Further-
more, for women with an orthot-
opic neobladder, the urethra is 
spared and anastomosed to the 
ileal pouch, often resulting in hy-
percontinence and urinary reten-
tion. Pelvic organ prolapse may 
occur from disruption and dener-
vation of pelvic floor musculature 
and anterior vaginectomy and the 
resultant vaginal repair may lead 
to vaginal discharge and signifi-
cant distress for women.  Unfor-
tunately, prospective studies on 
these issues specific to women are 
non-existent,1  and retrospective 
studies often explain a single cen-
ter’s experience and prompt pa-
tient recall bias.2

Radical resection follows the 
classical Halstedian principle of en 
bloc resection to maximize cancer 
control. The lethality of bladder 
cancer perpetuates this dogma; 
radical excision equals negative 
surgical margins and improved 
patient survival. Yet up to 20% of 
patients may have pathological-
ly positive nodes.  Conversely, 
approximately a quarter of pa-
tients who received neoadjuvant 
chemotherapy may not have any 
microscopically detected bladder 
cancer,3 and less than 5% of malig-
nancies involve the ovaries.4 The 
diametrically opposing outcomes 
should give us pause to re-think the 
benefit of the “radical” cystectomy 
and be open to routinely sparing 
uninvolved organs as we often do 
in other disease states.  

Sparing the uterus and the asso-
ciated suspensory ligaments may 
prevent pelvic organ prolapse 
and provide posterior support for 
the neo-vesicourethral anastomo-

sis. This in turn may improve the 
hypercontinence that occurs from 
suspected kinking of the neo-vesi-
courethral anastomosis. Sparing 
the ovaries, albeit in majority post-
menopausal patients, still provides 
low levels of circulating androgen 
and estrogen hormones which 
could impact sexual desire, bone 
and cardiovascular health.5 Spar-
ing the anterior vaginal wall avoids 
foreshortening the vagina which 
leads to impenetrable intercourse, 
or at best dyspareunia from vagi-
nal narrowing and poor vaginal 
lubrication. Sparing cavernosal 
nerves can lead to improvement 
in vaginal wall engorgement and 
lubrication,6 which in turn may 
lead to less pain with sexual inter-
course, improved sexual satisfac-
tion and increase in desire. Sexual 
activity is known to be associated 
with emotional well-being, cogni-
tion, improved relationships and 
long-term quality of life. 

The nerve-sparing radical cys-
tectomy with uterine preservation 
was first suggested in 2001 and 
further described by Bhatta Dar 
et al in 2007.7 The 2 key differ-
ences from a traditional radical 
cystectomy are the location of the 
peritoneal incision and bladder 
mobilization in reference to the 
parametrium. The peritoneal inci-
sion is more anterior (fig. 1) which 
allows for the dissection of the 
posterior bladder wall from the 
anterior vaginal wall. This plane 
may be developed as distally as 
the posterior bladder neck (fig. 2), 
with the caveat that any evidence 
of tumor at the posterior bladder 
neck should preclude such a dis-
section and risk positive surgical 
margins. In the absence of gross 
tumor involvement at the poste-
rior bladder neck and/or urethra, 
this allows the entire anterior 
vaginal wall to be preserved, as 
well as its urethral support, which 
is particularly beneficial to pa-
tients undergoing an orthotopic 
reconstruction. In terms of the 
parametrium, which contains the 
cavernosal nerves, uterine and 
vaginal arteries (fig. 3), the blad-
der can be safely mobilized and 
dissected from these structures in 

the same manner as a nerve-spar-
ing radical prostatectomy. 

Despite the description of this 
procedure over a decade and half 
ago, it remains uncommon in sur-
gical practice. One theory is that 
as most female bladder cancer 
patients are older, sexual function 
is not a priority and therefore it 
is not the focus of the preopera-
tive discussion. In fact, urologic 
oncologists routinely omit asking 
their female patients about sexual 
activity compared to the male pa-
tients.8  However, previous studies 

have shown that even postmeno-
pausal women are sexually active9 
and most want more preoperative 
counseling.2 Optimizing wom-
en’s sexual health as they are un-
dergoing a life-changing surgery 
can follow a previously published 
bio-psychosocial model with ac-
tionable interventions (fig. 4). Es-
tablishing baseline preoperative 
sexual function and prospectively 
evaluating functional outcomes 
with gender specific questions is 

Figure 1. Intra-abdominal view of peritoneal incision in uterine-sparing cystectomy. Used with per-
mission of Mayo Foundation for Medical Education and Research, all rights reserved.

Figure 2. Cross-sectional view of female pelvis at level of bladder neck, anterior vaginal wall and 
cervix. Used with permission of Mayo Foundation for Medical Education and Research, all rights 
reserved.

Arrow-right Continued on page 8
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paramount.1  Identifying barriers 
to sexual function recovery among 
female bladder cancer patients and 
engagement of multidisciplinary 
cancer survivorship providers is 
overdue.10 

Currently, we have a prospec-
tive multi-institutional survey study 
evaluating these very questions 
among women undergoing radical 
cystectomy for bladder cancer in 
the United States sponsored by the 
Bladder Cancer Advocacy Network 
(BCAN). To ensure that our survey 
items were relevant, we engaged 
BCAN patient advocates early in 
the process to review the survey 
questions and performed qualita-
tive interviews with each advocate. 
One common theme that emerged 
from this exercise is the expression 
of relief that someone was finally 
asking about sexual function and 

acknowledging that this topic needs 
further study. 

Sporadically, previous publica-
tions have outlined the knowledge 
gap, reviewed the anatomy and 
urged for more prospective data.11 
We hope this prospective study will 
lay the foundational groundwork on 
which to base future studies. Sur-
gery is an ever-evolving art form, 
and to improve care we need to pro-
spectively study outcomes to avoid 
recall bias and obtain perspective 
from both surgeon and patient. 
Furthermore, we need to engage 
patient research advocates, use a 
multi-disciplinary approach, and 
most importantly be open-minded 
to change in order to improve can-
cer survivorship. STOP

1. Avulova S and Wittmann D: Optimizing women’s 
sexual function and sexual experience after radi-
cal cystectomy. Urology 2021; 151: 138. 

2. Westerman ME, Bree KK, Kokorovic A et al: 
What women want: radical cystectomy and 
perioperative sexual function educational needs. 
Urology 2021; https://doi.org/10.1016/j.urolo-
gy.2021.06.012.

3. Zibelman M, Asghar AM, Parker DC et al: Cys-
toscopy and systematic bladder tissue sampling in 
predicting pT0 bladder cancer: a prospective trial. 
J Urol 2021; 205: 1605.

4. Bree KK, Hensley PJ, Westerman MB et al: Con-
temporary rates of gynecologic organ involvement 
in females with muscle invasive bladder cancer: a 
retrospective review of women undergoing radical 
cystectomy following neoadjuvant chemotherapy. 
J Urol 2021; 206: 577.

5. Liedberg F, Jancke G, Sörenby A et al: Should we 
refrain from performing oophorectomy in con-
junction with radical cystectomy for bladder can-
cer? Eur Urol 2017; 71: 851.

6. Bakker RM, Pieterse QD, van Lonkhuijzen 
LRCW et al: A controlled study on vaginal blood 
flow during sexual arousal among early-stage cer-
vical cancer survivors treated with conventional 
radical or nerve-sparing surgery with or without 
radiotherapy. Int J Gynecol Cancer 2017; 27: 1051.

7. Bhatta Dhar N, Kessler TM, Mills RD et al: 
Nerve-sparing radical cystectomy and orthotopic 
bladder replacement in female patients. Eur Urol 
2007; 52: 1006.

8. Gupta N, Kucirka LM, Semerjian A et al: Com-
paring provider-led sexual health counseling of 
male and female patients undergoing radical cys-
tectomy. J Sex Med 2020; 17: 949.

9. Lindau ST, Schumm LP, Laumann EO et al: A 
study of sexuality and health among older adults 
in the United States. N Engl J Med 2007; 357: 762.

10. Vencill JA, Kacel EL, Avulova S et al: Barriers to 
sexual recovery in women with urologic cancers. 
Urol Oncol 2020; https://doi.org10.1016/j.uro-
lonc.2020.11.011.

11. Smith AB, Crowell K, Woods ME et al: Functional 
outcomes following radical cystectomy in women 
with bladder cancer: a systematic review. Eur Urol 
Focus 2017; 3: 136.

Figure 4. Biopsychosocial model of sexual health care for patients undergoing radical cystectomy. Used with permission of Urology, 151, Avulova S and 
Wittmann D, Optimizing Women’s Sexual Function and Sexual Experience After Radical Cystectomy, 138-44, 2020, with permission from Elsevier.

SEXUAL/URINARY FUNCTION AND CYSTECTOMY IN WOMEN
Arrow-right Continued from page 7

Figure 3. Sagittal view of parametrium (right) containing pelvic neurovascular plexus. Used with 
permission of Mayo Foundation for Medical Education and Research, all rights reserved.
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Machine Learning Basics
The advent of artificial intelli-

gence (AI) has transformed how 
we live and work, including in 
health care. The applications of AI 
in medicine are myriad and have 
the potential to greatly enhance pa-
tient care. One form of AI that has 
shown particular promise is ma-
chine learning (ML). ML uses deep 
learning technology to detect and 
learn patterns in data and create 
models for inferring outcomes on 
its own. Thereby, ML algorithms 
are capable of mimicking human 
cognition and could be utilized by 
clinicians to enhance data interpre-
tation and improve clinical deci-
sion making. 

Generally, common goals of an 
AI study are to 1) validate the accu-
racy of the automated method com-
pared to the “gold standard,” which 
usually relies on manual input by 
humans, and 2) assess the impact 
and clinical relevance of these out-
puts. When designing an AI valida-
tion study, it is important to denote 
the expected risks and benefits of 
the anticipated use of this AI meth-
od, and whether it is replacing or 
augmenting the human method. 
First, the model is trained on a large 
data set, with multiple iterations, to 
recognize patterns of interest (fig. 1). 
For example, in order to train a ML 
model to recognize different breeds 
of dogs, one might provide an input 
of 100 labeled images of Labradors, 
German Shepherds, and Poodles. 
Once the machine learns the spa-
tial and geographic patterns asso-

ciated with each of these breeds, it 
should be able to correctly identify 
a unique, unlabeled image of any of 
these dogs. 

Potential Value of ML 
Application to Renal 
Stone Disease

Since 2009, successful studies 
of deep artificial neural networks 
have exploded, initially in the use 
of brain magnetic resonance imag-
ing image analysis.1 These advanc-
es have pushed both academic and 
corporate interest in the develop-
ment of such algorithms in urolo-
gy, such as the detection of urinary 
stones and kidney segmentation on 
computerized tomography scan.1,2 
Currently, manual assessment by 
radiologists and urologists is the 
gold standard for the identification 
and measurement of clinically im-
portant stone features and anatomy 
on noncontrast computerized to-
mography.  However, human mea-
surements are flawed and exhibit 
substantial interrater variability,2,3 
calling into question the validity of 
these dimensions in clinical deci-
sion making. This point is critical, 
as even small differences in stone 
size may alter a patient’s treatment 
course and may result in an inaccu-
rate ascertainment of stone burden, 
inappropriate management strat-
egies, and sub-optimal outcomes. 

Further complicating this picture 
is the fact that radiology reports 
commonly only include the largest 
or most clinically salient stone in a 
kidney and rarely report important 
features such as increased density 
of renal papillae that are associated 
with stone activity but are laborious 
to manually measure.4 Teaching a 
ML algorithm to recognize urinary 
stones and renal anatomy could re-
duce the uncertainty and inefficien-
cy of human measurements while 
providing clinicians with standard-
ized, complete information to ap-
ply toward medical decision mak-
ing and patient counseling.  

Current Applications 
of ML to Renal Stone 
Diseases

Toward that end and more, the 
NIDDK (National Institute of Di-
abetes and Digestive and Kidney 
Diseases)-funded Children’s Hospi-
tal of Philadelphia and University 
of Pennsylvania Center for Machine 
Learning in Urology (CMLU) was 
founded to apply ML to improve 
understanding of the pathophysiolo-
gy, diagnosis, risk stratification, and 
prediction of treatment responses 
of benign urological disease among 
children and adults. Initial studies 
from the CMLU have demonstrat-
ed that these algorithms outperform 
humans in several ways.2,3 ML uti-

lized for imaging assessment carries 
out its analysis in terms of voxels, 
a computerized unit much like a  
3-dimensional pixel. Early results 
from a ML study of adult and pe-
diatric patients with symptomatic 
kidney and ureteral stones demon-
strated that the use of a ML algo-
rithm accurately detected and char-
acterized kidney stones. Automated 
measurement of urinary stone size 
on noncontrast computerized to-
mography images was faster and 
more accurate than measurements 
by human raters in this study. As 
seen in figure 2, due to its ability 
to discern subtle changes in intensi-
ty at the minute voxel level, the ML 
algorithm captured stone borders 
with little to no error compared to 
humans.3

Future Applications of ML 
to Urological Diseases

The use of ML in urology is rap-
idly evolving and is certainly not 
limited to applications within stone 
disease (fig. 3). Much work has been 
done already exploring applica-
tions of this technology within uro-
logic oncology. For example, ML 
algorithms have been developed to 
detect upper urinary tract cancers,5 
automate Gleason grading of pros-
tate cancer,6 predict early cancer re-
currence after prostatectomy,7 and 
predict 5-year survival after radical 
cystectomy.8 Within pediatric urol-
ogy, ML has been successfully used 
to identify congenital abnormalities 
of the kidney and urinary tract via 
postnatal ultrasound imaging.9 Be-
cause ML models are able to learn 
and “think” without human input 
and provide informative, highly 
accurate outputs, the potential clin-
ical applications of these programs 
may yet be much broader. There is 
likely still a long way to go before 
the true benefit of this technology 
is fully appreciated and integrated 
into clinical care.

One of the advantages of AI 
is that machines are capable of 

Figure 1. Illustration of study design process and major steps. Arrow-right Continued on page 11



11AUA NEWS   NOVEMBER 2021

MACHINE LEARNING OF COMPLEX UROLOGICAL DATA
Arrow-right Continued from page 10

 quickly processing very large 
amounts of data rapidly and with-
out fatigue. The current state of 
the technology certainly allows for 
utilization of ML algorithms for 
large-scale research projects with 
sample sizes in the thousands, 
something that has previously re-
quired years to analyze by human 
labor with great interrater vari-
ability and error. In the case of 
stone disease, it may be possible 
to leverage this benefit to create 
models that integrate individual 
characteristics with anatomical 
features (eg stone size in 3 dimen-
sions, volume, density, exact lo-
cation, renal pelvis width, ureter 
diameter etc) within seconds, to 
predict clinically important ques-
tions such as “will the stone pass?” 

ML is a very powerful and prom-
ising tool for the future of urological 
care. This technology is meant to 
augment and empower rather than 
replace human decision making. 
Furthermore, future prospective 
studies comparing these models to 
the gold standard are necessary. STOP

1. Lundervold AS and Lundervold A: An overview 
of deep learning in medical imaging focusing on 
MRI. Z Med Phys 2019; 29: 102.

2. Bell JR, Posielski NM, Penniston KL et al: Auto-
mated computer software compared with manual 
measurements for CT-based urinary stone met-
rics: an evaluation study. J Endourol 2018; 32: 455.

3. Babajide R, Lembrikova K, Ziemba J et al:  Au-
tomated machine learning segmentation and 
measurement of urinary stones on CT scan (ab-
stract PD14-01). J Urol, suppl., 2021; 206: e215.

4. Iremashvili V, Li S, Penniston KL et al: Role of 
residual fragments on the risk of repeat surgery 
after flexible ureteroscopy and laser lithotripsy: 
single center study. J Urol 2019; 201: 358.

5. Zheng H, Ji J, Zhao L et al: Prediction and diag-
nosis of renal cell carcinoma using nuclear mag-
netic resonance-based serum metabolomics and 
self-organizing maps. Oncotarget 2016; 7: 59189.

6. Nguyen TH, Sridharan S, Macias V et al: Auto-
matic Gleason grading of prostate cancer using 
quantitative phase imaging and machine learn-
ing. J Biomed Opt 2017; 22: 36015.

7. Wong NC, Lam C, Patterson L et al: Use of ma-
chine learning to predict early biochemical re-
currence after robot-assisted prostatectomy. BJU 
Int 2019; 123: 51. 

8. Wang G, Lam KM, Deng Z et al: Prediction of 
mortality after radical cystectomy for bladder 
cancer by machine learning techniques. Comput 
Biol Med 2015; 63: 124.

9. Yin S, Peng Q, Li H et al: Multi-instance deep 
learning of ultrasound imaging data for pattern 
classification of congenital abnormalities of the 

kidney and urinary tract in children. Urology 
2020; 142: 183.

Figure 2. Manual segmentation results of 3 humans with red, green, and blue representing each 
individual and zoomed-in image as example of 1 stone (inset). Reprinted with permission of authors.3

Figure 3. Deep learning segmentation process for training data set in order to teach algorithm to 
identify left and right kidneys. Reprinted with permission of authors.3
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What’s New in Urological Basic and  
Translational Sciences
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The COVID-19 pandemic has 
provided some serious challenges to 
performing research over the better 
part of the last 2 years, but despite 
the hurdles it has presented, note-
worthy findings continue to emerge. 
One such study that I would like to 
highlight is a recent publication by 
Franken et al, who present their re-
sults using x-ray videocystoscopy 
for high-speed monitoring of lower 
urinary tract function in mice with 
and without mechanical or phar-
macological challenges (in fact, this 
is nearly the exact title of the arti-
cle).1 Their findings are exciting, as 
they push the envelope of animal 
research insofar as obtaining higher 
precision and understanding of in-

dependent physiological measure-
ment outcomes when performing 
urodynamic studies in animal mod-
els. As my colleague Dr. Phillip P. 
Smith, MD (UConn Health), who 
alerted me to this article’s existence, 
wrote in his email, “There is now a 
new standard to meet.” But there is 
more to the story.

Before we discuss the more phys-
iological, rather than technological, 
significant findings presented in the 
article by, let’s take a moment for 
silent meditation on the decline of 
urodynamics and the even great-
er under-utilization of videou-
rodynamics in clinical research/
diagnostics. Videourodynamics is 
arguably the best currently avail-
able approach for clinical diagnos-
tic physiology in patients,2 but the 
costs and invasive nature of this, 
and even regular  urodynamics, 

have led to the adoption of largely 
symptom-based diagnoses. More-
over, because there has been rel-
atively little effort to sub-pheno-
type patient populations that exist 
within the super-family syndromic 
classifications of many so-called 
benign urological “diseases” (such 
as idiopathic overactive and un-
deractive bladder), it is not surpris-
ing that, given limited therapeutic 
mechanism of action options, uro-
dynamics may be viewed as less 
than useful in directing treatment 
unless invasive treatments are to 
be employed.3,4 Movement toward 
personalized medicine is less rap-
id and robust in benign disease 
than in oncology. The Symptoms 
of Lower Urinary Tract Dysfunc-
tion Research Network (LURN) 
of the National Institute of Diabe-
tes and Digestive and Kidney Dis-
eases (NIDDK) has been tasked 
with parsing out pathophysiologi-
cal sub-phenotypes of such symp-
tom-based groupings,5 and we ea-
gerly await their findings. 

As further background, it is im-
portant to note that both decentral-
ized and fully innervated bladders 
may demonstrate modular (and, in 
the case of decentralized, autono-
mous) activity not directly related 
to parasympathetic output,6–8 but 
nonetheless sensed regardless of 
whether they result in an intralu-
minal pressure increase.8 The lat-
ter finding supports the notion that 
conventional urodynamics may not 
adequately address the existence of 
modular, regionally uncoordinated 
urodynamically “silent” detrusor 
overactivity, although it is certain-
ly capable of detecting regionally 
coordinated detrusor overactivity 
(ie overactivity that is capable of 
creating pressure increases). None-
theless, the source of the pressure 
increase in urodynamically detect-
ed detrusor overactivity cannot be 
ascertained without videourody-
namic approaches. In fact, calling 
an unintentional, uninhibited pres-
sure rise “detrusor overactivity” as-
sumes that the source of the con-
traction resulting in the pressure 
rise is, in fact, the detrusor. 

Although it is often the case that 
the bladder and urethra are concep-

tualized (and therefore treated) as 
a balloon and a straw, respective-
ly, especially when biomechanical 
considerations are being discussed, 
it is well recognized that there are 
regional differences in the anatomy 
and function of the functional unit.9 
We had previously found, utilizing 
a very primitive approach of time-
lapse video photography that did not 
lend itself readily to quantification, 
that the bladder base of rats could 
be visualized to contract in a peristal-
tic-like manner toward the base fol-
lowing injection of urine from both 
ureters.10 These contractions were 
coincident with the typical low am-
plitude myogenic contractions that 
occur during filling in this species. 

We hypothesized that these base-
to-dome contractions, coordinated 
in time following bilateral urine in-
jection from the ureters, serve to aid 
in bladder filling, working against 
the basal smooth muscle tone of the 
dome to inflate it. We later found 
that the frequency of these rhyth-
mic filling contractions was inde-
pendent of the duration of bladder 
fill time (manipulated in opposite 
directions by bladder irritation and 
sacral neuromodulation),11 sup-
porting the notion that the ureter-
ic activity, driven by the kidneys, 
was responsible for timing these 
bladder filling contraction events. 
I was, therefore, quite excited to 
see the paper by Franken et al,1 not 
only for the technological leap that 
it represents in quantifiable rodent 
videocystometric evaluation, but as 
it also verified our unquantified ob-
servation of bladder base contrac-
tion as the source of the rhythmic 
contractions observable in rodents 
during bladder filling. 

This fundamental concept, that 
the bladder base aids in bladder 
filling, is important for our un-
derstanding of lower urinary tract 
physiology, and demonstrates 
that we should not rely solely on 
symptoms, but should, in a perfect 
world, leap toward videocystomet-
ric techniques for understanding 
the pathophysiologies that we wish 
to treat as well as the potential ef-
fects on physiological functioning 
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systems previously unknown and/
or not considered. For example, is 
this directional filling mechanism 
important in humans? I am not sure 
that anyone has looked properly to 
determine whether this is the case 
(ie may require a lateral view to de-
tect). Might such information affect 
our choice for therapeutic interven-
tion? Certainly. Antimuscarinics 
target parasympathetic-dependent 
overactivity, while β3-adrenergic 
receptor agonists may be treating 
bladder base or otherwise para-
sympathetic-independent activity. 
Knowing which one you are deal-
ing with will allow you to better 
direct treatment. Other questions 
come to mind. One that we asked 
for the sacral neuromodulation 
study was whether or not sacral 
neuromodulation might affect 
bladder filling by interfering with 
base-to-dome filling contractions 
(it does not).11 What about smooth 
muscle relaxants? Do they interfere 
with normal bladder filling in ani-
mals or humans, or does the simul-
taneous decrease in bladder dome 
smooth muscle tone make any such 
effect negligible? It seems a reason-
able question.

Finally, this innovation by Frank-
en et al also allows for the utilization 
of continuous cystometry to achieve 
online, independent measurements 
of bladder volumes, urethral flow 
rates, post-void residual volumes 
etc, many of which are normally 
only achievable using single cys-
tometrogram approaches.12 This is 
very important if one is pursuing 
preclinical therapeutic research and 
utilizing cystometric methods and 
measurements. Bravo! STOP
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videocystometry for high-speed monitoring of 
urinary tract function in mice. Sci Adv 2021; 7: 
eabi6821. 
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Cord, suppl., 2015; 53: S22. 
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Introduction
Our appreciation that erectile 

dysfunction (ED) is largely organ-
ic and not psychological is a rela-
tively recent concept in medicine. 
The term ED was first recom-
mended by the National Institutes 
of Health Consensus Conference 
in 1992. Prior to that time, “impo-
tence” was the accepted medical 
terminology and bore with it the 
stigma of a largely psychological 
malady. Treatment of ED and our 
understanding of its pathology 
and etiologies were revolutionized 
with the discovery of the nitric ox-
ide (NO) pathway and subsequent 
clinical trials of the first phospho-
diesterase type 5 (PDE5) inhibitor 
in 1998. Impotence had largely 
been managed by counseling, 
and the only effective interven-
tion for ED was the penile pros-
thetic. While PDE5 inhibitors and 
vasoactive penile injections can 
enhance or directly generate erec-
tile responses, neither targets the 
pathology nor restores erection. 
Restorative therapies, including 
shock wave therapy, platelet rich 
plasma (PRP) injections and stem 
cell therapy (SCT), have emerged 
as possible cures for ED.

Shock Wave Therapy
Shock wave therapy has been 

used for many years in orthopedic 
(plantar fasciitis and Achilles tendi-
nitis) and cardiovascular (myocar-
dial revascularization) conditions. 
Recent studies found low-intensi-
ty (LI) extracorporeal shock wave 
therapy (ESWT) can safely treat 
ED.  The theory of how LI-ESWT 
can benefit corporal tissues is based 
on the physiology literature suggest-
ing that a cascade of biological ef-
fects follows microtrauma of shock 

waves contacting tissues  beginning 
with immediate release of NO, 
chemokine release, expression of 
angiogenic growth factors, stem 
cell activation and recruitment of 
endothelial progenitor cells initiat-
ing neoangiogenesis.1 LI-ESWT is 
not approved by the U.S. Food and 
Drug Administration (FDA) for 
treating ED. Specific ESWT devices 
have been approved by the FDA 
for the treatment of plantar fasci-
itis, tennis elbow (2005) and diabet-
ic foot ulcers (2017).  Documented 
side effects are rare and transitory, 
including bruising, local swelling, 
petechiae, pain during treatment, 
numbness following treatment and 
sensitivity reaction to latex mem-
brane of probes and/or coupling 
gels. Several clinical trials have 
shown benefit in ED. A recent 
meta-analysis that analyzed 7 ran-
domized controlled trials using LI- 
ESWT for ED found improvement 
in International Index of Erectile 
Function-erectile function domain 
(IIEF-EF) score for the treatment 
group (6.4) compared to sham 
(1.6).2 Nevertheless, heterogeneity 
in treatment protocols and patient 
populations makes broad adoption 
into clinical practice difficult.3,4  
At the University of Miami, we 
performed a phase 2 clinical trial 
assessing different treatment proto-
cols (720 shocks for 5 consecutive 
days vs 600 shocks every other day 
for 2 weeks) and found that both 
groups improved in IIEF-EF score 
compared to baseline, and there 
was no difference between the pro-
tocols at 6 months of followup,3 
suggesting the number of shocks 
may be more important than how 
they are delivered. Importantly, 
we did not see any adverse events.  
Overall, LI-ESWT appears safe 
and likely provides some benefit in 
select patients. 

We invited several experts in 
the field of erectile dysfunction 
to share their clinical experience 
with LI-ESWT for ED, asking  
1) Are you convinced current ev-
idence on shock wave therapy for 
ED supports that it does no harm?, 

2) Which patients in your practice 
are candidates? and 3) Does LI- 
ESWT provide durable results or 
will men need to have periodic 
therapy sessions? Here are some of 
their responses: 
1. Dr. Mohit Khera, Baylor Col-

lege of Medicine: “I am con-
vinced that shock wave therapy does 
not cause any significant harm to 
patients. This is based on numerous 
years of clinical data and our own 
experience over the past 2 years. Ad-
verse events tend to be very mild” 
(personal communication).

 Dr. Faysal Yafi, University 
of California Irvine: “Cur-
rently available evidence from mul-
tiple prospective randomized trials 
and meta-analysis clearly shows 
that shock wave therapy is a safe 
intervention with minimal risks to 
patients. The European Association 
of Urology Guidelines on Sexual and 
Reproductive Health–2021 Update, 
Male Sexual Dysfunction concludes 
that LI-SWT can significantly in-
crease the International Index of 
Erectile Function scores and Erec-
tion Hardness scores in patients with 
mild vasculogenic ED, although this 
improvement appears modest” (Eur 
Urol 2021; 80: 333).

2. Dr. Yafi: “We have found that the 
patients who demonstrate the best 
clinical outcomes are those who are 
younger, have mild to moderate erec-
tile dysfunction and are not diabetic”  
(personal communication).

 Dr. Khera: “Patients who have 
mild to moderate erectile dysfunction 
tend to respond better. I’ve also no-
ticed patients who are younger and 
have less comorbid conditions also 
respond better” (personal communi-
cation).

3. Dr. Khera: “The effects don’t 
seem to be everlasting as many pa-
tients see a decline in erectile func-
tion over time. I suspect that this 
form of therapy will need periodic 
repeat treatments. However, the fre-
quency of these repeat treatments has 
not yet been established” (personal 
communication).

 Dr. Yafi: “Data from at least 1 
study with longer followup demon-

strated that only 53% of patients 
sustained benefits 2 years after be-
ing treated. It is likely that period-
ic treatments (unknown frequency) 
will be needed for most patients” (J 
Urol 2018; 200: 167).

Stem Cell Therapy
Stem cells are unspecialized and 

undifferentiated cells found in em-
bryonic and adult tissues. SCT for 
ED involves harvesting mesenchy-
mal stem cells (MSCs) obtained 
from bone marrow, adipose tissue 
or umbilical cord, and injecting 
them into the penile tissue in the 
hope of facilitating endogenous 
repair, restoring erectile function. 
There are 2 theories on how stem 
cell injections improve erectile 
function. The first is that MSCs act 
to improve endothelial blood flow 
to the penis through chemokine 
signaling. The second is that MSCs 
directly replace the damaged cor-
pus cavernosum.5 The benefits of 
STC for ED are still being studied, 
and there are limited available re-
sults to show efficacy. A recent me-
ta-analysis found that 5 completed 
human clinical trials using SCT 
showed promise; however, limited 
data were presented and further in-
vestigation regarding safety, effica-
cy and standardization is required.6 
Ultimately, the use of SCT for ED 
is a complex issue and needs fur-
ther consensus on the dose, deliv-
ery and patient selection before en-
tering routine clinical practice. 

Platelet Rich Plasma 
PRP is a blood product created 

through centrifugation and sepa-
ration of whole blood and remov-
al of the platelet rich layer. PRP 
is utilized in a variety of different 
specialties, including orthopedics, 
dermatology and cardiothoracic 
surgery.7 The belief is that PRP 
contains concentrated growth fac-
tors and when injected directly 
into the penis will locally increase 
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cytokines such as vascular en-
dothelial growth factor (VEGF), 
 platelet- derived growth factor 
(PDGF), epidermal growth factor 
(EGF), insulin-like growth factor 
(IGF) and fibroblast growth factor 
(FGF) to recruit new blood vessels 
and promote healing.8 Specifically, 
VEGF can repair nerve damage 
and promote regeneration through 
the endothelial NO synthase path-
way, a key mechanism to achieving 
and maintaining erections.9 PRP 
injection for ED is a widely avail-
able treatment in North America. 
The treatments are marketed un-
der a variety of proprietary names, 
but it is important to acknowledge 
PRP is not approved by the FDA 
for medical treatments in any tis-
sues at this time.

What has allowed the prolifer-
ation of PRP in the U.S.? PRP is 
being marketed aggressively to 
consumers as effective for ED, in-
creasing penile size and correct-
ing penile curvature.   There is no 
evidence that PRP can work the 
miracle of creating a bigger penis, 
a straighter penis or reversing ED. 
The Center for Biologics Evalua-
tion and Research is responsible 
for regulating the use of human 
cells and cellular tissue-based prod-
ucts. As it turns out, the infusion or 
injection of human blood products 
is exempt from FDA regulation 
(FDA Code of Federal Regula-
tions Title 21, part 1271). What is 
tightly regulated are the safe prac-
tices for handling and centrifuging 
blood products.  The combination 
of PRP with a drug or other tissue 
product (stem cells) would fall un-

der current regulatory restrictions.  
The strategic variables in PRP ad-
ministration include 1) the amount 
of whole blood drawn, 2) the speed 
of centrifugation, 3) the duration of 
centrifugation, 4) amount injected 
into the corpora (1 or both sides) 
and 5) how often is therapy given.  
Two recent clinical trials showed 
that 2 PRP injections can signifi-
cantly improve IIEF-EF score—
namely 69% improvement vs 27% 
in the placebo group.9,10 Clinical-
Trials.gov (September, 2021) lists 
3 ongoing trials evaluating PRP 
in North America: University of 
Miami Miller School of Medicine 
(NCT04396795), Mayo Clinic Flor-
ida (NCT04350125) and Universi-
ty of Nebraska (NCT04357353).

Problems with 
Regenerative Therapy

Currently, none of the above 
treatments are approved by the 
FDA for the treatment of erectile 
dysfunction. The Sexual Medi-
cine Society of North America 
(SMSNA) has issued a position 
statement on restorative therapies, 
which states, “Restorative therapies 
should be reserved for clinical tri-
als and not offered in routine clini-
cal practice.”11 There remain few 
large, randomized, placebo-con-
trolled trials supporting the efficacy 
of PRP, SCT or LI-ESWT. Addi-
tionally, the degree of heterogene-
ity between studies is problematic. 
In terms of the LI-ESWT, several 
different types of generators that 
have been reported on using dif-
fering energy flux densities and 

number of shocks, and often in 
populations of men with differing 
etiologies and severity of ED. For 
PRP, there is not a standard dosage 
equivalent or routine quantification 
of the number of platelets. Dosing 
protocols also differ. For SCT, the 
lack of standardization of which 
cell types are harvested and what 
concentrations are injected has 
also yielded wide variations in the 
clinical trial results. There is also 
the concern that the injected stem 
cells don’t take up residence in the 
cavernous tissues. More research is 
needed to optimize and standardize 
treatment protocols before physi-
cians should offer these treatments 
as routine care for their patients

Conclusion
Current medicinal therapies like 

PDE5 inhibitors and injectable 
prostaglandin E1 are the standards 
of care for the medical management 
of ED.  These therapies do not re-
verse the underlying pathology 
and must be administered as need-
ed to promote or enhance erection. 
A permanent “fix” for ED requires 
placement of a penile implant.  Al-
though penile implants have a high 
degree of satisfaction among men 
with severe ED (eg those with di-
abetes mellitus, cancer survivors 
and those with vasculopathy), an 
implant requires surgery and has 
associated risks.  As a result, there is 
tremendous enthusiasm for restor-
ative technologies and regenerative 
medicine treatments. Initial studies 
of PRP, SCT and LI-ESWT appear 
promising. With PRP and low in-

tensity shock waves, there is a good 
body of evidence that they do no 
major harm.  However, at this time 
the administration of LI-ESWT, 
SCT or PRP remains investiga-
tional, and patients should be fully 
informed before treatment. STOP
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The World Health Organiza-
tion (WHO) defines mental health 
as “a state of well-being in which 

the individual realizes his or her 
own abilities, can cope with the 
normal stresses of life, can work 
productively and fruitfully, and is 
able to make a contribution to his 
or her community.” Maintaining a 
positive state of mental health can 
be difficult to achieve, especially 
during a time of prolonged crisis 
such as the COVID-19 pandemic 
due to fears and anxieties related 
to the highly contagious and evolv-

ing SARS-CoV-2 virus. Although 
having an active sex life can help 
to promote overall well-being, con-
cerns about viral transmission due 
to close personal contact can alter 
and hinder normal sexual practices 
and function, leading to dissatisfac-
tion. In this article, we review the 
impact of COVID-19 with respect 
to sexuality and mental health.

With the rise of the COVID-19 
pandemic, many studies have been 

undertaken to determine its effects 
on different populations ranging 
from changes in sexual behavior 
to adverse outcomes with mental 
health, substance use and suicid-
al ideation.1 Although it is diffi-
cult to separate correlation from 
causation, it is reasonable to as-
sume that changes in sexual behav-
ior and adverse effects on mental 
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“ Maintaining a 
positive state of 
mental health 
can be difficult to 
achieve, especially 
during a time 
of prolonged 
crisis such as 
the COVID-19 
pandemic due to 
fears and anxieties 
related to the 
highly contagious 
and evolving 
SARS-CoV-2 
virus.”

“ Even with 
guidelines in place 
to minimize risk of 
viral transmission 
during sexual 
activity, other 
factors such as 
isolation and 
quarantine have 
been shown to 
have a negative 
impact on overall 
well-being and 
sexuality.”

health are intertwined, with 62% of 
men rating sexual health as highly 
important to quality of life.2  Over-
all sexual behavior has changed 
during the COVID-19 pandemic, 
as evidenced by many surveys tak-
en at the beginning of the pandemic 
in 2020. Among heterosexual male 
respondents in China, the num-
ber of sexual partners decreased 
for 53% and sexual frequency de-
creased for 40% of those surveyed 
and 41% of heterosexual couples 
reported decreased sexual inter-
course during this time period. Au-
toeroticism such as masturbation 
increased in 30% of respondents, 
and 23% reported an increase in 
viewing pornography.3 For men 
who have sex with men (MSM) in 
the U.S., 51% of respondents also 
experienced a decreased number 
of sexual partners and 68% report-
ed reduced opportunities for sexu-
al encounters.4 Similar changes in 
sexual behavior were also reported 
by Israeli MSM engaging in casual 
sex with reduction of kissing, oral 
sex, and anal sex and increased use 
of condoms, engaging in phone 
sex/webcam, and consumption of 
pornography.5

While changes in sexual behav-
ior may be attributed to fear of 
transmission of the SARS-CoV-2 
virus, there has been no evidence 
to suggest viral transmission via 
vaginal or anal intercourse since 
transmission of SARS-CoV-2 is 
primarily through respiratory 
droplets.  However, anilingus may 
represent a risk for infection as live 
virus has been detected in feces.6  

Subsequently, different govern-
mental agencies have taken a pro-
active stance in providing guide-
lines for safer sex practices during 
the pandemic. Health departments 
from New York City, Washington, 
D.C., San Francisco and Toronto 
have urged harm reduction strat-
egies such as: getting vaccinated; 

talking about COVID-19 risk fac-
tors prior to hooking up; encour-
aging face coverings during close 
contact; maintaining distance when 
possible, mutual masturbation, cy-
bersex, handwashing, and use of 
condoms and/or dental dams; and 
avoiding sex parties, kissing and 
multiple partners as ways to make 
informed and consensual decisions 
about sex while also reducing the 
spread of the SARS-CoV-2 virus.7

Even with guidelines in place 
to minimize risk of viral transmis-
sion during sexual activity, other 
factors such as isolation and quar-
antine have been shown to have 
a negative impact on overall 
well-being and sexuality. In a sur-
vey of 1,576 Italian adults with-
out COVID-19 during the coun-
try’s lockdown period, there was 
a significant decline in well-being 
associated with a correlating de-
crease in frequency of intercourse 
mainly due to poor household 
privacy and lack of psychological 

stimuli.8 In a cross-sectional on-
line survey of 1,010 U.S. adults in 
April 2020 during the early stag-
es of the COVID-19 pandemic, 
34% of adults in relationships 
reported conflict with their ro-
mantic partners due to the initial 
spread of COVID-19 and its re-
lated stay-at-home restrictions, 
with escalations in conflict corre-
sponding to a greater likelihood 
of decreased frequency of sexual 
intimacy.9 Among 1,954 Taiwan-
ese respondents also surveyed in 
April 2020, decreased frequency 
of sexual activity was significant-
ly associated with having a high-
er risk perception of COVID-19 
and having greater general anx-
iety even though this was a pe-
riod of COVID-19 mitigation in 
Taiwan.10  With tensions created 
by staying at home for prolonged 
periods of time coupled with in-
creased general anxiety and fear 
of contracting the virus, it is easy 
to see how negative psychologi-
cal reactions such as adjustment 
disorder and depression can de-
velop and lead to declining sex-
ual activity.

As the world continues to combat 
the SARS-CoV-2 virus and its vari-
ants, the pandemic will continue to 
have profound effects on mental 
health with subsequent changes in 
sexual behavior as people learn to 
live and adapt to threats of surges 
and outbreaks related to the virus.  
Physicians and mental health prac-
titioners should be informed about 
the relationships between mental 
health, sexual behaviors and over-
all well-being of our patients, and 
should continue to work together 
to address the wide-ranging effects 
of the pandemic on the patients we 
serve. STOP
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Cystic adrenal lesions are very 
rare. There are no agreed upon 
published guidelines in terms of 
surgical or surveillance manage-
ment. Malignancy has been rare-
ly reported within cystic adrenal 
lesions. We present a case of a 
73-year-old male with a large soli-
tary adrenal cystic lesion. 

This patient was referred to urol-
ogy for evaluation of an adrenal 
mass. He had a medical history of 
hyperlipidemia, hypertension, pe-
ripheral vascular disease, depres-
sion and anxiety. He also under-
went wide local excision in 2015 
(with negative surgical margins) 
for pT1a, cN0M0 Grade 1 stage I 
leiomyosarcoma of the left thigh. 
Adjuvant therapy was not rec-
ommended. He failed to undergo 
surveillance imaging until January 
2020. Computerized tomography 
(CT) chest abdomen and pelvis 
with IV contrast early January 
2020 showed a 5.5 cm centrally hy-
podense left adrenal mass with hy-
perdensity peripherally (fig. 1). The 
right adrenal gland was unremark-
able. For further characterization, 
a CT with and without contrast 
was obtained (fig. 2). This showed 
a 4.7 × 4.8 × 5.2 cm left adrenal 
mass demonstrating peripheral en-
hancement and an indeterminate 
washout (absolute washout 55.6%, 
relative washout 21.7%). Fluorode-
oxyglucose-positron emission to-
mography CT was negative. 

The patient had longstanding 
panic attacks and generalized anx-
iety with no palpitations or skin 
changes. Functional workup in-
cluding a 1 mg dexamethasone 
suppression test, plasma meta-
nephrines, aldosterone-to-renin 
ratio and serum DHEAS were all 
negative.  Percutaneous biopsy of 
the mass with interventional ra-
diology showed benign adrenal 

components with bland necrosis. 
Due to the false negative rate of 
biopsy surveillance of the adrenal 
lesion was continued. Magnetic 
resonance imaging 6 months later 
showed slight enlargement of the 
mass, now measuring 5.5 × 5.1 × 
5.9 cm with enhancement (fig. 3). 

Additionally, the solid component 
of this mass appeared larger and 
more complex. His case was pre-
sented at tumor board, with rec-
ommendations to obtain a chest 
CT to rule out a rapidly enlarging 
lung mass, as there was a previous-
ly noted 2 mm lung nodule, and 

to proceed with adrenalectomy 
if negative. Chest CT showed no 
metastatic disease and he elect-
ed to proceed with robot-assisted 
laparoscopic left adrenalectomy. 
He underwent uncomplicated ro-
bot-assisted laparoscopic left adre-
nalectomy. He recovered well post-
operatively and was discharged on 
postoperative day 1. His pathology 
showed benign adrenal gland with 
central organizing clot, measuring 
6.5 cm in greatest dimension. 

While hemorrhage can cause 
enlargement on interval imaging, 
enlarging solid adrenal lesions, 
particularly those >5 cm in size, 
are generally considered malignant 
until proven otherwise.  Addition-
ally, while the proportion of malig-
nant lesions by size varies widely 
in the literature, there is general 
consensus that lesions >4 cm with-
out benign features have a high risk 
of malignancy. The American Col-
lege of Radiology Incidental Find-
ings Committee recommends con-
sideration of resection of masses 
>4 cm due to this risk, as do guide-
lines from the Canadian Urolog-
ical Association.1,2 Cystic adrenal 
lesions are rare in comparison and 
the relative risk of malignancy is 
unknown. As such, management of 
cystic adrenal lesions remains con-
troversial. If we extrapolate from 
the literature regarding complex 
renal lesions the internal complex-
ity of the lesion would be of great-
er concern than the overall size.3 
This lesion did exhibit significant 
internal complexity and a general 
increase in this internal complexity 
over time but was ultimately a be-
nign entity. Acute adrenal hemor-
rhage has an intermediate or high 
T1 signal intensity, while chronic 
has a low intensity T1 appearance 
and either low or high T2.4 This 
patient’s adrenal lesion did have an 
area of high T2 intensity, but as this 
is a nonspecific finding, it would be 
difficult to characterize his mass as 
a benign entity with hemorrhage 
based on imaging alone. Further 
research involving multicenter col-
laboration with this rare entity will 

CASE REPORT

Figure 1. CT abdomen and pelvis with intravascular contrast showing incidental cystic heterogeneous 
left adrenal mass with calcifications: a, coronal view; and b, axial view. 

Figure 2. Adrenal mass protocol CT (with and without contrast) again demonstrating heterogenous 
left adrenal mass with indeterminate washout: a, coronal view; and b, axial view.

Figure 3. Magnetic resonance imaging June 2021 showing T2 weighted Turbo Spin Echo (TSE) 
sequences demonstrating interval growth and irregular components of left adrenal mass: a, coronal 
view; and b, axial view.
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need to be undertaken with both 
radiology review and  pathological 
correlation in order to  fully 
 understand rates of malignancy 

and thus need for active treatment 
and/or ongoing surveillance. STOP
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Bleeding is considered one of 
the most common and threatening 
complications during percutane-
ous nephrolithotomy (PCNL).1 The 
overall blood transfusion rate for 
PCNLs has been reported as 5.7%.1 
However, when patients are stratified 
according to their stone complexity, 
the greater the stone complexity, the 
higher the blood transfusion rate.2 
The risk of receiving blood transfu-
sion due severe bleeding, according 
to the Guy’s Stone Score (GSS), is 
0%, 2.2%, 4.8% and 22.2%, respec-
tively to GSS I, GSS II, GSS III and 
GSS IV.2–4

Given the potential occurrence 
of bleeding during PCNL, sever-

al strategies have been proposed 
to minimize the risk: 1) knowl-
edge of anatomical landmarks of 
the kidney arteriovenous network 
and collecting system;5–7 2) use of 
a nephrostomy tube;8 3) avoiding 
causing intercostal neurovascular 
bundle injury;8 4) avoiding exces-
sive torque;9 5) use of fibrin sealant 
in the nephrostomy tract;10 and 6) 
miniaturization of PCNL. Howev-
er, these strategies have not suffi-
ciently mitigated the risk of bleed-
ing during PCNL.11

In the last decade, interest in the 
use of tranexamic acid for decreas-
ing perioperative bleeding has 
grown.12 Tranexamic acid is a syn-
thetic analogue of the amino acid 
lysine that reversibly binds to ly-
sine receptor sites on plasminogen, 
thus postponing fibrin degradation. 
Since the 1960s, tranexamic acid 
has been known to block the ac-

tive-site of urokinase, the plasmin-
ogen activator present in the urine, 
reducing clot breakdown in the 
urinary tract.13  Despite promising 
results from the use of tranexamic 
acid, few studies have investigated 
the role of intravenous administra-
tion of tranexamic acid in PCNL 
and conflicting results have been 
reported.14–16 

Given the limited direct and 
high-quality evidence on the effect 
of intravenous tranexamic acid 
administration to patients who un-
dergo PCNL, we conducted the 
TrAc Trial (Tranexamic Acid Trial). 
The TrAc Trial was a prospective, 
randomized, double-blind, place-
bo-controlled trial conducted to in-
vestigate the effect of a single dose 
of tranexamic acid in patients with 
complex kidney stones undergo-
ing PCNL. The trial protocol was 
approved by the University of São 

Paulo Research Ethics Committee 
(1.076.701) and registered on Clin-
icalTrials.gov (NCT02966236). 
The study followed the Good 
Clinical Practice (GCP) and Con-
solidated  Standards of Reporting 
Trials (CONSORT) guidelines.17,18 

The study population included 
patients aged ≥18 years with com-
plex kidney stones (GSS III and 
IV) and candidates for PCNL. 
The GSS was adopted to stratify 
patients according to stone com-
plexity as the GSS has proven to 
be reproducible, easy to use in the 
clinical setting, and able to facilitate 
objective comparison in clinical tri-
als.3,19 Moreover, the GSS allowed 
identification of the cohort at high-
er risk of receiving blood transfu-
sion during PCNL (ie GSS III and 
IV patients). Individuals who met 
1 or more of the following criteria 
were excluded: known allergy to 
tranexamic acid; use of antiplatelet 
and anticoagulation therapies; his-
tory of venous thrombosis, pulmo-
nary embolism, and coronary artery 
disease treated with a drug-eluting 
stent; known coagulopathies; base-
line  hemoglobin level <10 mg/
dl and severe chronic renal failure 
(Modified of Diet in Renal Disease 
[MDRD] <30 ml/min/1.73 m2).

Eligible patients were random-
ly assigned in a 1:1 ratio to either 
tranexamic acid group or placebo 
group. At the beginning of anesthetic 
induction, a loading dose of 20 ml of 
the IMP (Investigational Medicinal 
Product, ie 20 ml [1 g] of tranexam-
ic acid or 20 ml of 0.9% sodium 
chloride), was diluted in 250 ml of 
saline and intravenously infused 
over 15 minutes before skin incision 
(fig. 1).20 A 1 g dose of tranexamic 
acid was demonstrated to be suffi-
cient to obtain an anti-fibrinolytic Figure 1. IMP: tranexamic acid 20 ml (1 g) or sodium chloride 0.9% 20 ml. The tranexamic acid and 

placebo ampules were identical, and packaging was indistinguishable. Apart from randomization 
number, all labels were identical for tranexamic acid and placebo.
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effect.21 Trial participants, surgeons, 
anesthesiologists and those assessing 
outcomes were blinded to the inter-
vention assignment. 

The primary outcome was occur-
rence of blood transfusion during 
the perioperative period. Second-
ary outcomes included blood loss 
(calculated by the Ward formu-
la22), operative time, stone-free 
rate (SFR) and complications. To 
address the potential bias of hemo-
globin drop due to haemodilution, 
we calculated the haemodiluted 
hemoglobin using Ross’s formula.23 
Complications and adverse effects 

were investigated. Stone  clearance 
was evaluated by non-contrast com-
puterized tomography (NCCT) 
performed on postoperative day 
1. Complete SFR was defined as 
no residual fragment (RF) on axi-
al NCCT image. The success rate 
(SR) was defined as no RFs of >4 
mm. The hemoglobin kinetics after 
PCNL was tracked at scheduled 
visits. Time to 90% and 95% he-
moglobin recovery were estimat-
ed through a nonlinear regression 
growth model. All analyses were 
performed in the intention-to-treat 
population. 

From May 30, 2016 to May 21, 
2019, 217 consecutive patients clas-
sified into GSS III and GSS IV 
underwent PCNL at our institu-
tion and were screened for eligibil-
ity (fig. 2). A total of 192 patients 
were randomized and followed up 
to receive tranexamic acid (95) or 
placebo (97). Overall, both groups 
were balanced for baseline charac-
teristics and kidney stone features. 

Treatment groups were also com-
parable in terms of operative pa-
rameters.

The overall risk of needing blood 
transfusion was fivefold reduced in 
the tranexamic acid group (No. [%]: 
2 [2.2%] vs 10 [10.4%]; RR 0.21, 95% 
CI 0.03–0.76; p=0.033; fig. 3). The 
number needed to treat was 12. The 
use of tranexamic acid significantly 
reduced the risk of intraoperative 
blood transfusion (p=0.029). The 
mean number of units of packed red 
blood cells administered per patient 
was statistically higher in the place-
bo group compared with that in the 
intervention group (p=0.006). The 
mean intraoperative blood loss was 
significantly lower in the tranexam-
ic acid group than in the placebo 
group (p=0.006). We found no 
statistical difference in the haemo-
diluted hemoglobin and conclud-
ed that haemodilution was equally 
distributed in both tranexamic acid 
and placebo groups. 

The immediate and 3-month 
complete SFR and SR were sig-
nificantly higher in the tranexamic 
acid group than control group. We 
hypothesized that the reduction 
in intraoperative bleeding during 
PCNL facilitates clear intraopera-
tive visualization of the collecting 
system and allows easier identi-
fication of RFs, without the need 
to abbreviate the surgery due to 

TRANEXAMIC ACID IN PCNL
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Figure 3. Overall and intraoperative blood transfusion rates in tranexamic acid and placebo groups.

Figure 4. Mean hemoglobin for each group vs time since PCNL and hemoglobin kinetics recovery 
since PCNL. Time “Poi” is moment immediately after PCNL. Compared to placebo, tranexamic acid 
group had a shortened time to 95% hemoglobin, at a mean (95% CI) of 21.3 (11.5–31.2) time vs 
46.8 (35.1–58.4; p=0.001). X-axis was constructed in 2 scales (from baseline to 24 hours, and from 
24 hours to 90 days) to clearly demonstrate hemoglobin decrease period. h, hours. d, days.

Figure 2. CONSORT diagram. CAD, coronary artery disease; CKD, chronic kidney disease.
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 active bleeding. The operative 
time did not differ between groups. 
The post-hoc hemoglobin analy-
sis showed that patients receiving 
tranexamic acid recovered their 
baseline hemoglobin levels fast-
er and could be ready for a sec-
ond PCNL earlier that the control 
group (fig. 4).

The antifibrinolitic effect of 
tranexamic acid was demonstrat-
ed within our study population. 
Patients who received tranexam-
ic acid had lower absolute levels 
of D-dimer than controls, without 
changes in the prothrombin time 
and platelets. These results cor-
roborate previous literature which 
emphasizes that tranexamic acid 
is not thrombogenic, but prolongs 
the degradation of existing clots. 
There was no statistical difference 
in complication rate. We under-
line the importance of stratifying 
patients according to their throm-
boembolic risk when consider-
ing the use of tranexamic acid. 
Patients at high risk for throm-
boembolic events should not use 
tranexamic acid. 

In summary, the TrAc Trial 
presents strong evidence that 
administration of tranexamic acid 
to patients with complex kidney 
stones undergoing PCNL is safe 
and reduces the need for blood 
transfusion by 5 times. Moreover, 
tranexamic acid may contribute 
to better stone clearance rate and 
faster hemoglobin recovery with-
out increasing complications. A 
single dose of tranexamic acid 
at the time of anaesthetic induc-
tion could be considered standard 
clinical practice for patients with 
complex kidney stones undergoing 
PCNL. STOP
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Whiteside JL, Murillo A, Me-
ganathan K et al: The practice 
of cystoscopy with hydrodisten-
tion since the 2011 American 
Urological Association clinical 
guideline on interstitial cystitis/
bladder pain syndrome. Urol 
Pract 2021; 8: 676.

In a nationwide sample span-
ning the 11 years between 2009 
and 2020, for the indication of in-
terstitial cystitis/bladder pain syn-
drome (IC/BPS) the rate of cystos-
copy with hydrodistention relative 
to all cystoscopies performed sig-
nificantly dropped following the 
2011 American Urological Associ-
ation amended Clinical Guideline, 
“AUA Guideline for the Diagnosis 
and Treatment of Interstitial Cys-
titis/Bladder Pain Syndrome” (fig. 
1).1 Physician practice in response 
to published practice guidelines is 
mixed. Where some studies have 
documented similarly positive clin-

ical practice responses to guideline 
statements, most only document 
a modest or transient impact with 
population-based rates of the target 
practice in many cases returning 
over time to pre-intervention rates.2 
In contrast, not only did the rela-
tive rate of cystoscopy with hydro-
distention decline rapidly after the 
guideline was published, but rates 
remained low 9 years later.

Relying on the Vizient® Clini-
cal DataBase, an interrupted time 
series analysis was used to assess 
the change in the relative rate of 
cystoscopy with hydrodistention 
following the June 2011 AUA 
guideline. Nearly 70,000 clinical 
encounters were identified to have 
an IC/BPS diagnosis and under-
went an outpatient cystoscopy of 
which 7,502 (10.7%) included hy-
drodistention. Compared to those 
undergoing just a cystoscopy, 
subjects with IC/BPS undergoing 
hydrodistention were younger, 
predominately female, Caucasian, 
and with commercial insurance. 
Before the guideline, across all 
medical specialties, the base rate 
of hydrodistention was rising from 
16.6% at a rate of 0.12% per month 
(fig. 2). Following the guideline re-
lease, the rate of hydrodistention 
dropped by 6.8%, declining 0.07% 
per month until February 2020; 

JOURNAL BRIEFS: Urology Practice®

Figure 1. Rate of cystoscopy with hydrodistention among all patients undergoing outpatient cystos-
copy with IC/BPS diagnosis from January 2009 and February 2020 overall and per medical specialty.

Figure 2. Interrupted time series analysis plots comparing rate of cystoscopy with hydrodistention 
before and after 2011 AUA guideline change for all medical specialties (A), urology only (B) and 
obstetrics/gynecology (OB/GYN) only (C).
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the pattern was most pronounced 
among urologists relative to other 
medical specialties (fig. 2). Among 
individuals with IC/BPS undergo-
ing an outpatient cystoscopy with 
hydrodistention, the monthly aver-
age rate dropped from nearly 17% 
before the 2011 AUA guideline to 
less than 10% in early 2020.

Though physician behavior 
can be influenced by practice 
guidelines, situational factors can 
confound the measured impact. 
Despite guideline endorsement 
of breast conserving surgery as 
equivalent to mastectomy, uptake 
appears to have been delayed fol-
lowing First Lady Nancy Reagan’s 
preference for mastectomy in the 

management of her breast cancer.3 
This kind of external influence 
can also be imagined with changes 
in procedure reimbursement that 
can arise from a variety of fac-
tors. It is unclear if these kinds of 
factors influenced the rate of cys-
toscopy with hydrodistention, al-
though the timing of the sharp de-
cline most favors a guideline-only 
effect. Notably, cystoscopy with 
hydrodistention rates were on the 
rise in the pre-guideline period. 
This contrasts with obstetrics/gy-
necology where the rate was on 
the decline before and after the 
2011 AUA Clinical Guideline. The 
number of physicians in these spe-
cialties could play a role in these 

differences. For example, the 
smaller number of urologists may 
allow for more focused dissemina-
tion of clinical practices leading 
to stronger peer influences and in 
effect reducing clinician practice 
variation.

The 2011 AUA clinical practice 
guideline for the diagnosis and treat-
ment of interstitial cystitis demoting 
cystoscopy with hydrodistention to 
a third-line treatment appears to 
have dramatically reduced the uti-
lization of this procedure particu-
larly among urologists. This impact 
was most notable among physicians 
working in a teaching hospital with 
other effects seen for age, sex and 
payer. The physician uptake of this 

clinical guideline is notably greater 
than what has been documented in 
other clinical contexts and future 
research into this insight may ren-
der more generalizable information 
on how to reduce adverse physician 
practice variation. STOP
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Abstract
Introduction: On March 11, 

2020 the World Health Organiza-
tion declared COVID-19 a global 
pandemic. Since then, our lives 
have changed in ways we could 
have never imagined. Multiple 
countries instituted “stay at home” 
quarantines, some of which contin-
ue to be in place today. The lives of 
health care workers have changed 
significantly, both in terms of clini-
cal work and research. We reviewed 
the existing literature surrounding 
the COVID-19 pandemic to exam-
ine if there was a significant impact 

on the citation of recent urological 
articles and the time from submis-
sion to article publication. 

Methods: Using the Journal 
Citation Reports, we reviewed the 
15 urology journals with the high-
est impact factors in 2019 and 
sorted papers by whether they 
were related to COVID-19 or not. 
Articles were characterized by 
country of origin, type of article, 
subspecialty of urology, and time 
to publication. The Altmetric At-
tention Score (AAS), a metric of 
article dissemination, and cita-
tion count was also compared for 
COVID-19 versus nonCOVID-19 
related articles. 

Results: The average AAS 
score of COVID-19 articles was 
significantly higher than non-
COVID-19 articles (22.5 vs 7.0, 
p <0.001). The highest average 
AAS was observed in the sec-
ond quarter of 2020. COVID-19 
articles had more citations than 
nonCOVID-19 articles (7.5 vs 
0.9, p <0.001). The median time 
between submission and publi-
cation was 52 days, compared 
to 164 days reported for publica-
tions in a comparable field prior 
to COVID-19. 

Conclusions: Urology articles 
related to COVID-19 objectively 

garnered more attention than arti-
cles not related to COVID-19. The 
publication timeline from submis-
sion to acceptance was significantly 
faster during the COVID-19 pan-
demic. 

Introduction
The COVID-19 pandemic has 

changed not only our daily lives, 
but the very practice of medicine 
as we once knew it. On March 11, 
2020 the World Health Organiza-
tion declared COVID-19 a global 
pandemic. Since then, our lives 
have changed in ways we could 
have never imagined. COVID-19 
has become a staple of our daily 
conversations with family, friends, 
patients, and particularly fellow 
colleagues in medicine. During the 
pandemic, the lives of health care 
workers have changed significant-
ly, both in terms of clinical work 
and research.

There has also been an increased 
interest in reviewing, studying and 
analyzing bibliometric trends to 
characterize and understand the 
academic literature and how it 
affects clinical practice.1,2 Biblio-
metric instruments have been ap-
plied for analyses of the urological 
literature.3,4 Given the immense 

impact of the COVID-19 pan-
demic on medical care, investiga-
tors from many other specialties 
have sought to characterize the 
influence of the pandemic on their 
respective literature. Preliminary 
reports have documented a sub-
stantial number of peer-reviewed 
publications pertaining to the 
COVID-19 pandemic and have 
noted that these publications have 
garnered more attention com-
pared to other articles published 
concomitantly.5 Our objective in 
this study was to classify the ef-
fect of the COVID-19 pandemic 
on the urological literature. We 
hypothesized that similar trends 
would be observed in the urolog-
ical literature with articles related 
to the COVID-19 pandemic. 

Materials and Methods
Using the Journal Citation Reports, 

the 15 urology journals with the 
highest impact factors in 2019 were 
identified.6,7 These journals were 
subsequently queried in an ad-
vanced PubMed® search to iden-
tify all articles published in 2020. 
This search identified 5,614  articles. 
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Figure 1. Total number of COVID-19 related articles and percent of total articles published by top 15 urology journals in 2020.

The Altmetric Attention score 
(AAS) for each article was collected 
using the Altmetric Bookmarklet 
tool. AAS is a well-established met-
ric of article dissemination and in-
fluence taking into account article 
mentions across various social me-
dia outlets, the news, and research 
outlets. The number of subsequent 
citations was obtained using the 
National Institutes of Health iC-
ite tool.8 All queries were per-
formed in February 2021. Articles 
were screened to be  subsequently 
 divided into 2 cohorts, those re-
lated to the COVID-19 pandemic 
and those not related, by search-
ing titles for the following terms: 
“COVID”, “SARS”, “pandemic”, 
“corona”, “COVID-19”, “2019 
nCoV”, “2019 novel coronavi-
rus”, or “SARS-CoV-2”. Of the 
articles 216 (3.8%) met these crite-
ria. Kruskal-Wallis tests were used 
to compare AAS and citations for 
COVID-19 versus nonCOVID-19 
articles. Mann-Whitney and Chi-
squared tests were used to assess 
continuous and categorical vari-
ables, respectively. Furthermore, 
for articles related to COVID-19, 
AAS and citations were compared 
by type of article, sub-specialty of 
urology, and quarter of the year 
(Q) in which the article was pub-
lished. Analyses were performed 
using R Statistical Software (ver-
sion 4.0.2; R Foundation for Statis-
tical Computing, Vienna, Austria) 
and a p value of <0.05 was consid-
ered  significant.

Results
Of the articles 216 (3.8%) were 

related to the COVID-19 pandem-
ic based on the aforementioned 
identifiers, which is a comparable 
proportion to other specialties.5 All 
15 journals published articles per-
taining to the COVID-19 pandemic 
and European Urology published the 
highest proportion of COVID-re-
lated articles (9.1% vs. 3.1% all oth-
er journals, p <0.001, fig. 1). A total 
of 29 countries were represented 
in authorship, with the most com-
mon being the United States (26%), 
Italy (23%), and the United King-
dom (10%). The median number of 
authors and institutions per article 
was 5 and 3, respectively. Notably, 
there were 21 first authors who 

published more than 1 article and 
their contributions accounted for 
22% of the COVID-19-related lit-
erature in urology. 

Of the articles 63% discussed the 
effects of COVID-19 on the field 
of urology overall, whereas the re-
mainder discussed implications for 
specific urological subspecialties: 
21% oncology, 11% men’s health, 
4% endourology, 1% female recon-
struction, and 0.5% pediatric urol-
ogy. There were 117 (55%) original 
research articles, 77 (36%) edito-
rials, and 18 (9%) guidelines. Of 
the original articles, 25 (21%) were 
cross-sectional studies, 51 (44%) 
reviews, 26 (22%) surveys, and  
15 (13%) case reports (fig. 2).

Of the COVID-19 related ar-
ticles 62 (29%) had an AAS of 
zero, indicating that these articles 
were not disseminated via the 
web, social media or news out-
lets. However, the average AAS 
of COVID-19 articles was signifi-
cantly higher than nonCOVID-19 
articles (22.5 vs 7.0, p <0.001; fig. 
3). Among the COVID-19 related 
articles, original articles had the 
highest average AAS, followed 
by guidelines and editorials (32.4 
vs 16.3 vs 9.1, p <0.01). The high-
est average AAS was observed in 
Q2 followed by Q1, Q3, and Q4 
(30.9 vs 26.6 vs 9.4 vs 7.1, respec-
tively, p <0.05). There was no as-
sociation between AAS and the 
urological subspecialty of the ar-
ticle (p=0.54). COVID-19 articles 
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Figure 2. Article and study type.

Figure 3. Mean AAS by article type. Arrow-right Continued on page 24
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also had more citations than non-
COVID-19 articles (7.5 vs 0.9, p 
<0.001). Articles published earlier 
in the year accrued more citations 
(Q1: 36.0 vs Q2: 10.5 vs Q3: 0.7 
vs Q4: 0.45, p <0.001). 

The median time between sub-
mission and publication was 52 
days, with editorials having the 
fastest turnaround times (39 days vs 
63 days for other articles, p=0.075). 
The month of May had the highest 
number of articles published at 52, 
followed by April at 46 (fig. 4). Ar-
ticles had a median word count of 
1,393 and referenced a median of 
9 sources. 

Discussion
This review and analysis indi-

cate that the COVID-19 pandemic 
has had a profound impact on the 
urological literature. This is appar-
ent by the number of articles pub-
lished pertaining to COVID-19 
during the pandemic and by the 
increased influence and impact 
these articles carried compared 
to nonCOVID-19 related articles 
published concomitantly. This 
suggests that urologists utilized 
the literature as a mechanism for 
discussion and innovation to ad-
dress the global pandemic. Early 
in the pandemic, research pre-

dominantly focused on the effects 
of COVID-19 in their respective 
communities and its impact on the 
practice of urology.9,10 As the pan-
demic progressed, research be-
came more focused, narrowing in 
on at-risk patient populations such 
as those with renal failure infected 
with COVID-19.11 

Nearly a third of all COVID-19 
related articles had an AAS of 
zero, demonstrating that they were 
not disseminated at all in news 
outlets or social media. Still, the 
mean AAS scores of COVID-19 
articles were 3 times that of non-
COVID-19 articles. This suggests 
a higher level of reader interest at 
the time of publication for these 
articles and implies that research 
related to the pandemic was a 
very “hot topic.” As expected, the 
average AAS was highest for orig-
inal research articles which are 
typically based on higher levels 
of evidence with more rigorous 
study design, followed by guide-
line statements and editorial com-
mentaries. 

Notably, Q2 of 2020 had the 
highest average AAS compared 
to any other single quarter of the 
year. A close second was Q1, fol-
lowed distantly by Q3 and Q4. 
While COVID-19 was first identi-
fied in December 2019, it was not 

declared a pandemic until March 
2020. This timeline coupled with 
the lag time from submission to 
publication is likely responsible 
for this trend. The number of 
articles on COVID-19 that were 
published during Q1 (ending 
March 31, 2020) is impressive 
and speaks to the speed at which 
researchers and editors worked to 
inform the urological community 
of the many challenges created by 
this pandemic. 

The median time to publica-
tion for COVID-19 urology re-
lated articles was 52 days. This is 
markedly faster than the 164 days 
reported for publications of urol-
ogy articles prior to COVID-19.12 
This time acceleration may be 
due to an increased need for time-
ly COVID-19-related literature to 
guide clinical practice during the 
pandemic resulting in many jour-
nals prioritizing or fast-tracking 
COVID-19-related articles. Addi-
tionally, the early peak of the pan-
demic in April and May of 2020 
also coincided with the months 
that had the greatest number of 
articles published. 

Of the 29 total countries rep-
resenting authorship, it is note-
worthy that Italy had the second 
greatest number of publications, 
second only to the United States. 
With a population of 60 million, 
less than a fifth that of the Unit-
ed States and substantially fewer 
urologists, the Italian urological 
COVID-19 publication output 
would be commensurate to that 
generated in the U.S. Again, this 
may be due to a multitude of rea-
sons, but may be attributed to in-
creased research output second-
ary to the enormous COVID-19 
spike Italy experienced in March 
2020.13 

Conclusion
It is clear that urology as a whole 

united to navigate the hurdles the 
pandemic created by publishing 
important articles in a timely fash-
ion. From highlighting the effects 

of COVID-19 on male fertility, to 
the experience of urologists on the 
frontlines of the pandemic in New 
York City, to studying urological 
symptoms in COVID-19 patients, 
the urological community brought 
its best to the COVID-19 pandem-
ic.14–16 While we patiently await our 
world to return to normalcy, the 
academic energy generated by our 
field during the COVID-19 pan-
demic sheds a beacon of light for 
better days ahead. STOP
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Adult acquired buried penis 
(AABP) is a condition character-
ized by entrapment of the phallus 
within a suprapubic fat pad or ci-
catrix. This concealment and the 
resultant chronic inflammation 
can lead to increased incidence of 
urethral stricture, sexual dysfunc-
tion, depression, and penile can-
cer.1 Due to the permanent fibrotic 
penile skin changes present in this 
population, weight loss alone is 
usually inadequate; rather, surgical 
removal of the surrounding dense 
scar tissue with or without penile 
skin grafting has become a main-
stay of treatment (fig. 1). 

Briefly, our preferred surgical 
approach first requires circumfer-

ential release of cicatrix scar tissue, 
from Buck’s fascia and the lower 
abdominal wall to the level of the 
suspensory ligament (fig. 2). This 
step results in a completely de-
gloved penis. Frequently, the re-
mainder of the suprapubic fat pad 
is excised (escutcheonectomy) and 
a well-vascularized, tension-free 
abdominal wall flap is brought 
down to the base of the penis and 
sutured to Buck’s fascia to prevent 
reburying. A Blake drain is placed 
under this flap. A partial scrotecto-
my utilizing a W-plasty technique 
is performed for cosmesis. Finally, 
a split-thickness skin graft is har-
vested from the patient’s thigh and 
secured to Buck’s fascia.2 Skin can 
also be harvested from the excised 
escutcheon to further decrease the 
morbidity of the surgery. Other 
groups have reported use of local 
skin flaps for penile skin coverage.3 
A penile bolster dressing and Foley 
catheter are left in place for 1 to 2 

weeks postoperatively. Patients are 
allowed to resume sexual activity 
after 2 months. Most patients typ-
ically stay 1 to 2 nights in the hos-
pital, a significant decrease from 
previously described techniques, 
and some groups have described 
acceptable outcomes with outpa-
tient buried penis repair.4

This approach and similar tech-
niques have been studied in mul-
tiple single center cohorts which 
have demonstrated improvements 

in sexual and urinary function, 
social interaction, psychological 
health, and overall surgical satis-
faction. Studies reporting quality of 
life outcomes which used the above 
surgical approach are summarized 
in the table with their methods of 
measurement and findings. Over-
all, these data suggest positive 
 results following surgical AABP re-
construction for patients. The most 
common domains measured in-
clude sexual and urinary function. 
In terms of sexual function, several 
studies reported improvements in 
erectile function, ability to reach 
orgasm, and frequency of sexu-
al activity. Urinary function also 
improved for most patients, with 
improved rates of hygiene, void-
ing symptoms, and ability to stand 
while urinating.5–7 Mental health 
has also been studied in AABP pa-
tients. Rybak et al examined rates 
of depression in this population 
and found a dramatic and encour-
aging improvement from 64% to 
18% postoperatively.7 While survey 
responses may provide granular 
data about individual outcome do-
mains, possibly the most important 
parameters to share with patients 
when considering the benefits of 
reconstruction include the overall 
satisfaction that patients have fol-
lowing the procedure, more than 
85% would choose surgery again 
and 74% felt this led to a positive 
change for their lives.5,8 These 
numbers provide a useful frame-
work when discussing benefits of 
surgical correction and possibly re-
ferring patients for reconstruction. 
Importantly, these benefits appear 
to be durable, with followup times 
of around 3 years in some series.5,8 
Despite encouraging findings, most 
studies are single center retrospec-
tive reviews with small numbers of 
patients. Surveys used are largely 
repurposed for use in buried penis 
outcomes. We would expect and 
hope that larger populations and 
collaborative studies will confirm 
these findings in the future.

Important comorbidities have 
come to light with buried penis 

Table. Summary of quality-of-life outcomes for AABP reconstruction

Reference No. Pts Av Followup Method of Measurement Findings

Rybak et al 20147 11 Not reported European Organization for Research 
and Treatment of Cancer (EORTC) 15 
Quality of life (QOL)

Center for Epidemiologic Studies 
Depression Scale (CES-D)

International Index of Erectile  
Function (IIEF)

Individual Questions

Sexual Function – erectile dysfunction rates  
decreased from 91% to 63% 
Urinary Function - 91% reported improved voiding 
+ could stand with stream
Quality of life - 91% of population had improved 
scores*
Depression – rates decreased from 64% to 18%*

Voznesensky et al 
20178

12 31 mos Post-Bariatric Surgery Quality of Life 
Questionnaire (PBSQoL)

Individual Questions

Quality of life - improvements in skin rashes,  
difficulty fitting into clothing, embarrassment, 
difficulty shopping*

Overall Satisfaction:
92% would choose surgery again
83% felt surgery led to pos change

Hampson et al 
20175

27 39 mos Individual Questions 
Administered retrospectively

Sexual Function – improved rates of sexual activity 
+ erectile function
Urinary Function – Improved rates of genital  
hygiene + ability to stand to urinate

Overall Satisfaction:
85% would choose surgery again
74% felt surgery led to pos change
85% felt surgery had remained long term success

Theisen et al 
20186

16 12.6 mos Expanded Prostate Cancer Index 
(EPIC)

Sexual Function – Improvements in 10/13 domains, 
87.5% pts noted overall benefit*
Urinary Function – Improvement in 10/12 domains, 
87.5% noted overall benefit*

* Statistically significant improvement.

“ Following the 
procedure, more 
than 85% would 
choose surgery 
again and 74% 
felt this led to a 
positive change for 
their lives.”
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and the environment of inflamma-
tion associated with the condition, 
namely urethral stricture and penile 
cancer. Stagnant urine remains in 
contact with the skin in this condi-
tion and is thought to lead to cycles 
of inflammation and infection that 
can drive formation of lichen scle-
rosis. This is proposed to contrib-
ute to urethral stricture formation 
with one study finding 31% of one 
cohort of buried penis patients pre-
senting with stricture; moreover, 
these were lengthy anterior urethra 
strictures, an atypical presentation 
that would be more associated with 
lichen sclerosis. These strictures can 
be repaired at the time of buried 

penis repair and further contribute 
to urinary outcomes and improved 
quality of life. This process may 
also place patients at risk for ma-
lignancy, with work showing a 7% 
prevalence of penile cancer among 
buried penis patients.9 Although no 
long-term data are present, we hy-
pothesize that removal of the chron-
ically inflamed skin would decrease 
the incidence of penile cancer and 
urethral stricture.

Overall, an improved, more con-
sistent approach to surgical repair 
has provided positive outcomes for 
buried penis patients. This approach 
also allows for management of co-
morbid conditions such as stricture 

and a method to evaluate the health 
of the surrounding skin. Data sug-
gest that patients are likely to expe-
rience improvements in sexual and 
urinary function in addition to pos-
sibly more surprising psychological 
improvements in self-confidence 
and decreased rates of depression. 
Due to the increasing incidence, 
early recognition of AABP and 

prompt referral to a genitourinary 
reconstructive specialist is essential. 
Future work must examine long-
term postoperative outcomes. STOP
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Figure 1. Before and after buried penis repair.

Figure 2. Intraoperative steps of buried penis reconstruction. Intraoperative photographs from 
representative repair. A and B, preoperative photographs. C, following excision of diseased skin and 
demonstrating abdominal wall flap creation. D, completed repair with split thickness skin graft.

“ Patients are likely 
to experience 
improvements 
in sexual and 
urinary function 
in addition to 
possibly more 
surprising 
psychological 
improvements in 
self-confidence and 
decreased rates of 
depression.”
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The Comparison of Intravesical 
Therapy and Surgery as Treatment 
Options (CISTO) study is a pro-
spective observational cohort study 
of patients with bladder cancer 
whose high grade nonmuscle-inva-
sive bladder cancer (NMIBC) has 
recurred after first-line intravesical 
bacillus Calmette-Guérin (BCG). 
CISTO was developed in partner-
ship with the Bladder Cancer Ad-
vocacy Network (BCAN) and is led 
by John Gore from the University 
of Washington and Angela Smith 
from the University of North Car-
olina. CISTO derives from prior 
work developing and implement-
ing the BCAN Patient Survey Net-
work for patient-centered research 
prioritization. Planning for the 
CISTO study design required criti-
cal input from patients, community 
members and researchers such as 
myself, particularly in determin-
ing feasibility and incorporating 
outcomes important to patients af-
fected by NMIBC that has not re-
sponded to BCG (fig. 1). 

Patients with recurrent high-
grade NMIBC face complicated 
treatment decisions to pursue either 
further salvage medical therapy or 
radical cystectomy. Patients weigh 
tradeoffs such as the risk of pro-
gression of bladder cancer and loss 
of a window of potential cure vs the 
risk of morbidity and loss of qual-
ity of life with radical  cystectomy. 
The results from CISTO will help 

patients, caregivers and providers 
to make better informed, individu-
alized treatment decisions by pro-
viding real-world evidence about 
clinical outcomes and downstream 
quality of life (QOL) in the recur-
rent high grade NMIBC setting.

To achieve that goal, CISTO is 
comparing patient-reported and 
patient-centered clinical outcomes 
(eg recurrence-free survival) be-
tween patients undergoing radical 
cystectomy and those receiving 
bladder-sparing medical thera-
pies for NMIBC who have failed 
first-line BCG (fig. 2). Participants 
from the BCAN Patient Survey 
Network were integral to select-
ing the patient-reported outcomes 
used in CISTO such as 12-month 
patient-reported physical function-
ing measured with the EORTC 
QLQ-C30 (see table).1–3 Other 
measures include self-reported uri-
nary and sexual function measured 
with the Bladder Cancer Index,4 
NMIBC treatment preferences, 
decisional regret, financial distress 
measured with the Comprehen-
sive Score for Financial Toxicity 
(COST),5  health care utilization 
measured as 12-month hospital and 
urology clinic days, return to work/
normal activities, 12-month dis-
ease-free survival, metastasis-free 
survival, bladder cancer-specif-

ic survival and progression to 
muscle-invasive bladder cancer. 
CISTO also seeks to understand 
patient preferences using health-re-
lated QOL metrics and qualitative 
interviews. 

The CISTO trial aims to enroll 
900 patients and 25 caregivers, 
and currently includes 32 sites 
with diverse geographic locations, 
community type, size and practice 
setting. Involving rural community 
sites such as our site at Geisinger is 
strategic to ensuring generalizable 
results from this large pragmat-
ic trial. Enrollment began in July 
2019 at the University of Washing-
ton, with sites onboarded gradually 

over the past 2 years. Although the 
ongoing COVID-19 pandemic has 
slowed enrollment, implementing 
remote enrollment at a majority of 
sites has reduced pandemic-related 
barriers to recruitment. As of Sep-
tember 2021, a total of 145 patients 
have been enrolled, with 88 in the 
medical treatment group and 57 in 
the radical cystectomy group.

Given the large number of sites, 
CISTO is overseen by several com-
mittees to ensure the study’s suc-
cess. Several stakeholders convene 
monthly as part of the executive 

Table. CISTO patient and caregiver-reported outcome measures

Outcome Measure Description Responsiveness to BCAN Patient Sur-
vey Network Advisors 

EORTC QLQ-C30 Generic health-related QOL instrument that assesses symptom magni-
tude and has been extensively validated in diverse cancer populations 
including advanced urologic cancer patients. Measures domains of 
physical functioning, emotional functioning, social functioning, cognitive 
functioning, pain, fatigue, and nausea, and includes single items that 
assess symptoms such as insomnia and appetite loss. 

66% rated overall QOL as an extremely 
important outcome for this study ques-
tion, behind only survival and spread of 
the cancer to other parts of the body.

Bladder Cancer Index QOL instrument that assesses symptom magnitude and symptom 
impairment in the bladder cancer-specific domains of urinary, bowel, 
and sexual health. Questionnaire items are gender neutral and agnostic 
to cystectomy history and may be used patients who have undergone 
radical cystectomy or who retain their bladders and thus may be used to 
compare intravesical therapy patients with radical cystectomy patients.

Urinary QOL was rated extremely 
important by 44% of respondents and 
very important by 37% of respondents. 
Clinician advisors noted that urinary QOL 
often influences treatment decisions.

Comprehensive Score for 
Financial Toxicity (COST) 
measure

Validated assessment of financial distress that patients experience as a 
result of their health condition. COST scores range from 0–44 with lower 
scores indicating higher financial burden or greater financial distress. 

Several respondents to our BCAN Patient 
Survey Network NMIBC Survey expressed 
concerns about the costs of bladder 
cancer care and experiencing financial 
distress.

Decision regret We will assess decision regret 12 months after enrollment with questions 
modified from a separate two-item regret scale. 

Has been associated with pre-treatment 
preferences and post-treatment QoL 
outcomes in urologic cancers. 

Figure 2. Overview of CISTO study design.

Figure 1. Illustrative quotes from CISTO  
stakeholders.
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committee (of which we are mem-
bers), and weekly meetings occur 
with members of the data, clinical 
and stakeholder coordinating cen-
ters. These committees oversee 
the operation of CISTO, provide 
guidance to sites and research staff, 
and address any challenges as they 
arise. The advocate advisory board 
includes 8 bladder cancer patients 
and caregivers who ensure that the 
study maintains a clear patient-cen-
tered focus with regard to study 
conduct and future dissemination 
of results. All stakeholders meet 
once per year at our CISTO annual 

meeting, most recently held virtu-
ally on August 6, 2021. Among 82 
attendees, we focused on challeng-
es such as increasing enrollment 
at sites through all-site meetings 
and case discussions, clarifying in-
clusion/exclusion criteria, and dis-
cussing common barriers (such as 
exclusion of Phase 2 trials). Contin-
ued communication and maintain-
ing a patient-centered focus will al-
low us to complete enrollment and 
provide much-needed answers for 
patients who face this challenging 
clinical dilemma. 

In summary, CISTO is a pa-

tient-centered trial at its core: 
conceived from patient research 
prioritization, designed with pa-
tients who identified patient-cen-
tered outcomes and guided by 
iterative stakeholder input. En-
rollment is underway at many 
sites around the country, and we 
enthusiastically await results from 
this important trial to support our 
patients with recurrent high risk 
NMIBC. 

For any questions about the  
C I STO s tudy ,  p l e a s e  v i s -
i t   cistostudy.org or email  
CISTOPM@uw.edu. STOP
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Vesicoureteral reflux (VUR) af-
fects up to 40% of children with 
a history of febrile urinary tract 
infection (UTI) and occurs in 
10%–20% of patients with prenatal 
hydronephrosis.1 While the opti-
mal management of VUR is con-
troversial, treatment goals include 
prevention of febrile UTI and re-
nal scarring, while minimizing the 
morbidity associated with treat-
ment and followup. Accordingly, it 
is important that clinicians identify 
those patients with a higher risk of 
febrile UTI and renal scarring who 
warrant more aggressive treatment 
and followup protocols. 

The international system of ra-
diographic grading of VUR was 
described by Lebowitz in 1985 and 
is used in current voiding cystoure-
throgram (VCUG) reporting by 
radiologists and urologists alike.2 
This grading system was designed 
to quantify VUR severity by as-
signing a score of I–V based on 
specific radiologic findings. How-
ever, while VUR grade on VCUG 
may be important in predicting 
VUR severity and guiding treat-
ment decisions, it is only one piece 
of the puzzle. VUR grade has been 
regarded as the gold standard for 

assessment of reflux severity, but 
other factors (fig. 1) influence like-
lihood of spontaneous resolution 
and breakthrough urinary tract 
infections.3 As such, health care 
providers who use grade alone to 
make treatment decisions may be 
falsely reassured by low-grade, 
clinically significant reflux, leading 

to a delay in definitive treatment 
or, alternatively, be led to suggest 
early surgery for high-grade reflux. 
Thus, we must consider the role of 
other factors, in conjunction with 
reflux grade, in evaluation and 
management of our patients with 
primary VUR. 

In addit ion to identi fying 

 factors associated with sponta-
neous resolution, breakthrough 
UTI and protection from renal 
scarring are of paramount impor-
tance in VUR management. Be-
tween 15% and 52% of children 
with acute pyelonephritis and 
23% and 59% of those with UTI 
have some degree of renal scar-
ring.4 Chen et al retrospectively 
reviewed a cohort of 173 children 
with primary VUR to identify 
risk factors for renal scarring and 
long-term renal outcomes. Mul-
tivariate analysis demonstrated 
that older age at VUR diagnosis 
(≥5 years vs <1 year, OR 2.8), 
higher grade (grade IV–V vs I–
III, OR 15.2), and UTI events (≥2 
vs 0, OR 3.2) were risk factors 
for renal scarring. Younger age at 
diagnosis (HR 0.2), presence of 

Figure 1. Factors associated with risk of febrile UTI. BBD, bladder bowel dysfunction. 

“ Between 15% and 
52% of children 
with acute 
pyelonephritis and 
23% and 59% of 
those with UTI 
have some degree 
of renal scarring.”

Arrow-right Continued on page 29
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renal scarring (HR 3.7) and acute 
 pyelonephritis (HR 3.1) were risk 
factors for development of CKD2 
(stage 2 chronic kidney disease: 
mild loss of kidney function, 
eGFR 60-89) or greater. 

It is well established that pa-
tients with VUR demonstrate 
aberrant ureterovesical junction 
anatomy, resulting in a shortened 
intramural tunnel and perpendic-
ularly oriented ureteral insertion. 
Some patients demonstrate isolat-
ed distal ureteral dilation without 
upper tract dilation, making reflux 
grading difficult. This observation 
led to the development of the ure-
teral diameter ratio (UDR), a tool 
providing quantitative assessment 
of ureterovesical junction (UVJ) 
dilation as a surrogate measure of 
VUR severity. The UDR is calcu-
lated by measuring the largest ure-
teral diameter in the false pelvis 
divided by the distance from the 
bottom of L1 to the top of L3 ver-
tebral bodies.5 The UDR is signifi-
cantly associated with VUR grade, 
is more predictive of reflux resolu-
tion than grade alone (chi-squared 
22.3, p <0.0001 vs 14.3, p=0.0008) 

and is significantly correlated with 
risk of breakthrough febrile UTI.5,6 
Arlen et al demonstrated that for 
each 0.1 unit increase in UDR, 
there is 2.6 increased odds of per-
sistent VUR and 3.7 increased 
odds of surgical intervention.5 In 
addition, the UDR demonstrates 
high inter-rater reliability among 
pediatric urologists.7

In 2014, we described the vesi-
coureteral reflux index (VURx), 
a novel tool utilizing an individ-
ualized risk-based approach to 
predict primary reflux resolution 

rates. A cohort of 229 children <2 
years of age with primary VUR 
was evaluated, and factors asso-
ciated with improvement and res-
olution of  reflux were identified.3 
Multivariate analysis revealed 
early timing of reflux (ie low blad-
der volume and pressure) was the 
most important factor in deter-
mining time to resolution, with 
anatomic anomalies, female gen-
der and high-grade reflux also sig-
nificantly predictive. The VURx 
score ranges from 1–6 and is cal-
culated as follows: VUR timing 
(early-mid filling: 3; late filling: 2; 
voiding only: 1), female gender: 
1; VUR grade IV-V: 1; complete 

ureteral duplication or periureter-
al diverticulum (PUD): 1 (fig. 2). 
VURx score correlates with risk 
of breakthrough febrile UTI (fig. 
3) and inversely correlates with 
rate of improvement or resolution 
(fig. 4).3,8 In 2016, the scoring sys-
tem was validated in children old-
er than 2 years.9 The VURx and 
UDR are both superior to inter-
national grade alone at predicting 
risk of breakthrough UTI, with 
the VURx being most predictive.8 

Studies demonstrate that not 
only reflux timing but more 

Figure 2. VURx calculator. 

Figure 3. Risk of future or recurrent febrile UTI. 

Figure 4. Probability of spontaneous resolution.

“ Studies 
demonstrate that 
not only reflux 
timing but more 
specifically bladder 
volume when 
reflux first occurs 
affect clinical 
outcomes.”

VCUG FOR VUR
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 specifically bladder volume when 
reflux first occurs affect clinical 
outcomes. A retrospective analysis 
of 255 children with primary VUR 
demonstrated that lower median 
bladder volume was significant-
ly  associated with breakthrough 
febrile UTI on univariate analy-
sis (33.1% vs 49.5% of predicted 
bladder capacity, p=0.003).10 Ad-
ditionally, VUR onset at a bladder 
volume of ≤35% predicted bladder 
capacity demonstrates a signifi-
cant independent association with 
breakthrough febrile UTI (HR 
1.58, p=0.03).10 Therefore, as out-
lined in the 2016 American Acad-
emy of Pediatrics VCUG guide-
lines, it is critical that radiologists 
specify bladder volume when 
reflux occurs to accurately assess 
clinical outcomes.11

In summary, VCUG serves as 
an important diagnostic tool for 
evaluation of VUR, but we must 
look beyond reflux grade as the 
sole determinant of reflux severi-
ty and clinical course. As outlined 
above, other factors including blad-
der volume when reflux occurs, fe-
male gender, ureteral anomalies, 
age at diagnosis and number of 

UTIs have significant implications 
on clinical outcomes. Therefore, an 
individualized risk-based approach 
to primary VUR should be utilized 
to counsel families and guide evi-
dence-based treatment decisions. STOP
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Evidence to Support a Tailored Prostate Cancer  
Screening Strategy in Black Men
Yaw A. Nyame, MD, MS, MBA
University of Washington, Seattle

Black men in the U.S. have 
demonstrated a persistent, two-
fold higher risk of prostate cancer 
mortality that has been well-docu-
mented since the inception of the 
Surveillance, Epidemiology, and 
End Results (SEER) program in 
the 1970s. This inequity in pros-
tate cancer outcomes is driven by 
a variety of factors, which include a 
nearly 80% higher incidence of dis-
ease that is further compounded by 
a variety of social, environmental 
and health factors. Estimates of the 
natural history of prostate cancer in 
the U.S. demonstrate younger ages 
of disease onset and a greater risk 
of progression to advanced disease 
among Black men.1 These differenc-
es in prostate cancer onset, aggres-
siveness and outcomes highlight 
the need to translate health services 
and clinical interventions into better 
outcomes for Black men.

The early detection of prostate 
cancer has coincided with a 50% 
decrease in prostate cancer mortal-
ity since the introduction of pros-
tate specific antigen (PSA) testing 
in the late 1980s.2 Routine PSA 
testing carries the risk of overde-
tection, overtreatment and adverse 
biopsy-related sequelae, especially 
among men with clinically insig-
nificant cancers. This must be bal-
anced with the long-term benefit in 
mortality reduction demonstrated 
in one of the randomized clinical 
trials for PSA screening,3 which 
is estimated to continually accrue 
even up to 25 years after screen-
ing initiation.4 In 2018, the U.S. 
Preventive Services Task Force 
(USPSTF) changed its 2012 rec-
ommendation against routine PSA 
testing to a Grade C recommenda-
tion that advocates for shared de-
cision making around PSA testing 
between men ages 55–69 years 
and their doctors.5  Despite the in-
creased risk of incidence and mor-
tality, the USPSTF did not provide 
specific guidance for early detec-
tion in Black men, stating that “it 
is problematic to selectively rec-
ommend PSA-based screening for 
Black men in the absence of data 

that support a more favorable bal-
ance of risks and benefit.”5 

Population-level data provide 
us with valuable insight about the 
natural history of prostate can-
cer among Black men that can be 
used to inform and study a variety 
of strategies for early detection. To 
understand where the opportunities 
exist to translate an early detection 
intervention into a mortality bene-
fit requires consideration of 3 key 
questions: 1) Are current screening 
practices equitable?, 2) What is an 
equitable screening practice?, and 3) 
What are the costs, harms and ben-
efits of achieving equitable screen-
ing? Historically, the rates of pros-
tate cancer screening among Black 
men have been similar to those of 
nonHispanic white men; howev-
er, the rates of screening declined 
more significantly among Black 
men following the 2012 USPSTF 
recommendation against screen-
ing, leading to a modest disparity in 
PSA testing.6 Defining an equitable 
strategy for early detection should 
take into account the natural histo-
ry of prostate cancer among Black 
men. The application of the same 
screening strategy may fail to pro-
vide Black men with the same op-
portunity to benefit from early de-
tection given the higher incidence, 
younger age of onset, and the po-
tential for more aggressive disease. 

This difference in natural history 
can translate into different benefits 
and harms based on the intensity of 
screening (ie age of screening, fre-

quency of screening and frequen-
cy of prostate biopsy).

To test the impact of these 
screening strategies, we utilized 
2 established models of prostate 
cancer natural history to project 
the impact of intensified screening 
among Black men.7 We first started 
by evaluating the impact of histori-
cal screening practices, which were 
informed by screening patterns re-
ported in the National Health In-
terview Survey and the SEER-Medi-
care database and biopsy practices in 
the Prostate, Lung, Colorectal, and 
Ovarian Cancer (PLCO) screening 
trial, ie biennial PSA testing among 
men 40–84 years old with 40% biop-
sy of positive tests defined as PSA >4 
ng/ml.7 We then tested a variety of 
screening strategies varying the fre-
quency of PSA testing and rate of 
prostate biopsy utilization. We also 
repeated these analyses with earlier 
starting ages of screening and with 
screening cessation at age 70 years 
as recommended by the USPSTF. 
Benefit was reported as the relative 
reduction in mortality compared to 
no screening, and harm was defined 

as the number of overdetected per 
1,000 men screened.

Our results demonstrated a sim-
ilar benefit of early detection with 
PSA testing under historical prac-
tices with mortality reduction rang-
ing from 21%–24% among Black 
men to 20%–24% of men of all races 
(fig. 1). However, historical screen-
ing practices were associated with 
a higher frequency of overdetected 
cancers for Black men (75–86 per 
1,000 men) compared to men of 
all races (58–60 per 1,000 men; fig. 
2). Annual screening of Black men 
between the ages of 40–84 years 
led to an increase in mortality re-
duction (29%–31%) at the cost of a 
significant increase in overdetected 
cancers (112–129 per 1,000 men). 
By restricting the age of screening 
from 45–69 years, annual PSA test-
ing could still achieve a substantial 
mortality reduction (26%–29%) 
with lower overdetections (51–61 
per 1,000 men) when compared 
to historical practices. Lastly, in-
creasing the frequency of prostate 

Figure 1. Changes in prostate cancer incidence (overdetection) and mortality under no screening and 
historical early detection strategies for all races and under no screening, historical and intensified ear-
ly detection strategies for Black men projected by the Fred Hutchinson Cancer Research Center model 
(A) and the Erasmus Medical Center MIcrosimulation SCreening ANalysis model (B). Lines connect 
results for each race group.

“ Estimates of the 
natural history 
of prostate 
cancer in the 
U.S. demonstrate 
younger ages of 
disease onset  
and a greater  
risk of progression 
to advanced 
disease among 
Black men.”
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biopsy did further reduce mortali-
ty among Black men, but did so at 
the cost of increasing overdetected 
cases.

These findings suggest that an-
nual PSA testing starting at age 45 
years can reduce prostate cancer 
mortality among Black men be-
yond current screening practices. 
Appropriate cessation of PSA test-
ing at age 70 retained this benefit, 

while reducing the risk of over-
detecting clinically  insignificant 
cancers that would harm some 
Black men. Our analysis provides 
high-quality evidence in support 
of a tailored screening strategy for 
Black men that aims to reduce the 
inequitable mortality burden in the 
population. This is needed given 
that Black men only represent 0%–
3% of men in the 2 large screening 

trials conducted to date.8 The main 
limitation of our analysis is that it 
represents hypothetical scenarios 
that do not accommodate the so-
cial and health barriers to health 
care access and utilization for Black 
men in the U.S.  

For these policy recommenda-
tions to have impact, we must be 
willing to invest in patient-cen-
tered studies and initiatives rooted 

in community-engagement to de-
vise robust strategies for translat-
ing these policy recommendations 
around prostate cancer early detec-
tion into an equitable practice for 
Black men in the real world. We 
must also invest in systems to sur-
veil and assess the efficacy of these 
tailored screening practices, and 
must be willing modify these rec-
ommendations if their harms ever 
outweigh their benefits. STOP
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Figure 2. Total prostate cancer diagnoses, screen detections and overdetected cases per 1,000 men under no screening and historical early detection 
strategies for all races and under no screening, historical and intensified early detection strategies for Black men projected by the Fred Hutchinson Cancer 
Research Center model (A) and the Erasmus Medical Center MIcrosimulation SCreening ANalysis model (B). Results for strategies with and without age 
restrictions are shown separately. 

“ By restricting the 
age of screening 
from 45–69 
years, annual 
PSA testing 
could still achieve 
a substantial 
mortality 
reduction (26%–
29%) with lower 
overdetections 
(51–61 per 
1,000 men) 
when compared 
to historical 
practices.”
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Variations in Kidney Stone Risk after Different  
Bariatric Surgeries
Noah Canvasser, MD
University of California Davis Medical Center, 
Sacramento

Concurrent with the rising prev-
alence of kidney stones in the 
United States, obesity continues 
to dominate the American health 
landscape. In 2018, over 40% of 
U.S. adults were obese (body mass 
index >30) with approximately 9% 
having severe obesity (body mass 
index >40).1

Despite lifestyle and pharmaco-
logical efforts to curtail this chal-
lenging condition, many patients 
ultimately require surgical inter-
vention to significantly improve 
weight loss. From 2011 to 2019, 
bariatric surgery rates increased 
approximately 60% to an estimat-
ed 256,000 procedures performed 
annually. Historically, Roux-en-Y 
Gastric Bypass (RYGB) was the 
most performed procedure at al-
most 37% of all surgeries in 2011. 
Gastric banding (GB) was the sec-
ond most common (35%), followed 
by sleeve gastrectomy (SG, 18%). 
However, GB rates have since de-
clined significantly, and SG over-
took RYGB as the most common 
in 2013. More contemporary data 
from 2019 demonstrated that 59% 
of all bariatric procedures were 
SG, 18% were RYGB, and only 
0.9% were GB.2

Although both SG and RYGB 
have similar weight loss success, 
SG only restricts gastric capacity 

while RYGB also reroutes intesti-
nal contents, which leads to mal-
absorptive side effects. Nelson and 
colleagues first reported the resul-
tant enteric hyperoxaluria in 23 
patients after RYGB.3 Due to fat 
malabsorption leading to calcium 
saponification and increased intes-
tinal oxalate absorption, 21 of the 
23 patients developed calcium ox-
alate stones, with 7 recurrent and 
14 de novo stone formers. In total, 
19 of these patients (90%) ultimate-
ly underwent a surgical procedure 
for kidney stones.3 But this small 
series was unable to calculate the 
actual incidence of kidney stones 
after RYGB.

Using claims data from 2002–
2006, Matlaga and colleagues esti-
mated that the overall incidence of 
kidney stones was approximately 
7.7% in 4,639 patients 4 years after 
RYGB, compared to 4.6% in obese 
controls (p <0.0001).4 In addition, 
RYGB patients were more likely to 
undergo stone surgery compared to 
controls (3.3 vs 0.9%, p <0.01), with 
a mean time to a stone event of ap-
proximately 1.5 years. Similarly, in 
a single-institution retrospective se-
ries of 762 patients who underwent 
bariatric surgery matched to obese 
controls, Lieske and colleagues 
reported higher rates of nephroli-
thiasis after malabsorptive surgery 
(11.1 vs 4.3%, p <0.01) at a mean 
followup of 6 years.5

Without intestinal malabsorp-
tion, patients who have restrictive 

procedures do not appear to have 
an increased risk of kidney stones. 
In 2 retrospective reviews after 
GB, only 1.2% of 3326 and 1.5% of 
2017 patients were found to have 
stones after followup of 42.5 and 
30 months, respectively. Also re-
ported was a low 1.2% (1 of 85) rate 
of stone formation with SG after 
27 months of followup.6 Although 
possible that longer followup might 
demonstrate higher rates, the vari-
ations in 24-hour urine parameters 
help explain the lower risk.

In a prospective study comparing 
24-hour urinalyses in 151 patients 
before and after RYGB, Valezi and 
colleagues noted multiple abnor-
malities.8 At 12 months after sur-
gery, urine citrate decreased from 
268 to 170 mg/day, urine volume 
decreased from 1.31 to 0.93 L/day, 
and urine oxalate increased from 
24 to 41 mg/day. Urinary uric acid 
levels also increased 30% during 
the study period.8 Comparatively, 
after restrictive procedures uri-
nary oxalate is often normal (35 vs 
61 mg/day, p <0.001).9 But in the 
few patients who develop stones, 
meeting urine output goals can be 
challenging due to the small gastric 
pouch and inability to ingest large 
quantities of fluid.

As rates of obesity and severe 
obesity continue to climb, we will 
likely see more patients undergo-
ing bariatric surgery. While mal-
absorptive procedures have signifi-
cantly higher kidney stone risk, the 

reduced rates of these procedures 
and concurrent increase in restric-
tive procedures suggest we might 
see less enteric hyperoxaluria due 
to bariatric surgery over time. As 
the effects on kidney stone disease 
can be challenging, understanding 
the 24-hour urine changes in both 
restrictive and malabsorptive bar-
iatric procedures is helpful to make 
impactful prevention recommen-
dations. STOP
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It is with great pleasure that I 
take the helm of Have You Read, 
my favorite section in AUANews. 
Daniel Shoskes did an incredible 
job, and I know that all of us deep-
ly thank him for his insights and 
views on the most pertinent uro-
logical literature of the day. For 
my time, in order to continue to 
provide the best commentary on 

our burgeoning specialty, I’m ask-
ing the help of my subspecialist 
colleagues to identify the whats 
and whys of the key articles in our 
fields. So if you want to help out, 
please consider emailing me at 
craign@uic.edu. Now, let’s get to 
the articles for this month!

Gonzalez DC, Nassau DE, 
Khodamoradi K et al: Sperm 
parameters before and after 
COVID-19 mRNA vaccination. 

JAMA 2021; 326: 273-274.
(Special thanks to Drs. Kareim 

Khalafalla and Samuel Ohland-
er at the University of Illinois at 
 Chicago)

As of the time of writing this in 
August, 2021, the COVID pan-
demic has taken over 4.4 million 
lives worldwide. We have mRNA 
vaccines with high efficacy and lim-
ited adverse events, but many have 
not been vaccinated even in areas 
with available supply, all while in-

fection rates and hospitalizations 
climb. Those who are vaccine hes-
itant often cite concerns related to 
fertility which have been spreading 
on social media like wildfire. In 
this study, the authors conducted 
a prospective study to evaluate se-
men parameters before and after 
administering an mRNA vaccine 
in the period between December 
2020 and January 2021.

Have You Read?
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A total of 45 men participated, 
aged 18 to 50 years. Semen sam-
ples were collected before the 
first dose of the mRNA vaccine 
and approximately 70 days after 
the second dose. Of the men 21 
(46.7%) received Pfizer-BioN-
Tech and 24 (53.3%) received 
Moderna. Spoiler alert: nothing 
tanked. At a median followup of 
75 days after the second dose, 
median sperm concentration 
increased from 26 million/mL 
to 30 million/mL, median total 
motile sperm count increased 
from 36 million to 44 million, 
median semen volume increased 
from 2.2 mL to 2.7 mL, and 
median sperm total motility in-
creased from 58% to 65%. Eight 
oligospermic men with median 
concentration of 8.5 million/mL 
were in the included cohort, 7 
of whom had increased sperm 
concentration to normospermic 
counts with a median of 22 mil-
lion/mL. No one became azo-
ospermic following vaccination.

The authors concluded that the 
mRNA vaccine does not negatively 
affect semen parameters. They em-
phasize that as the mRNA vaccines 
do not contain live virus, negative 
impacts on semen parameters were 
not expected. While semen param-
eters do not necessarily equate to 
fertility, these findings support the 
safety of vaccines in men seeking 
conception, particularly given the 
data demonstrating substantial 
negative impact on semen param-
eters from an actual COVID-19 
infection. Bottom line: assure your 
hesitant patients that protection 
from COVID with a vaccine is one 
of the best things they can do for 
their fertility.

Eklund M, Jäderling F, Disca-
cciati A et al: MRI-targeted 
or standard biopsy in pros-
tate cancer screening. N Engl 
J Med 2021; doi: 10.1056/NEJ-
Moa2100852.

(Special thanks to Drs. Hari Vi-
gneswaran and Daniel Moreira at 

the University of Illinois at  Chicago)
Those criticizing popula-

tion-based prostate specific anti-
gen (PSA) screening for prostate 
cancer often cite overdiagnosis 
and unnecessary biopsies as its 
substantial pitfalls. These authors 
sought to tackle the limitations 
of population-based PSA screen-
ing by incorporating magnetic 
resonance imaging (MRI) in this 
prospective, randomized, popula-
tion-based trial.

STHLM3-MRI was a trial de-
signed to evaluate whether MRI 
followed by targeted and standard 
biopsy in PI-RADSTM (Prostate 
Imaging–Reporting and Data Sys-
tem) 3 to 5 MRI positive men was 
noninferior to standard biopsy for 
detection of clinically significant 
cancer defined as Gleason Grade 
Group 2 or higher. In this anal-
ysis the only condition for inclu-
sion was a PSA level ≥3 ng/mL 
or greater to mirror the condition 
used in the landmark European 
Randomized study of Screening 
for Prostate Cancer.

In total, 12,750 men aged 50 to 
74 years from Stockholm, Sweden 
underwent screening. Of these, 
1,532 with PSA levels ≥3 ng/mL 
were randomized in a 2:3 ratio 
to standard biopsy or MRI using 
a short bi-parametric MRI pro-
tocol <16 minutes. While 36% of 
participants in the experimental 
group versus 73% in the standard 
biopsy group underwent biopsy, in 
the intention-to-treat analysis, clin-
ically significant prostate cancer 
was detected in 192 of 929 (21%) 
participants from the experimental 
group and 106 of 603 (18%) in the 
standard biopsy group (p <0.001). 
Focusing on overdiagnosis, clini-
cally insignificant cancer was di-
agnosed less in the experimental 
group than in the standard biopsy 
group (4% vs 12%).

The authors concluded that de-
tection of clinically insignificant 
tumors and benign findings on bi-
opsy were lower among men with 
positive MRI results without com-

promising detection of clinically 
significant cancers. This trial val-
idates the utility of incorporating 
MRI into prostate cancer screen-
ing and draws us closer to estab-
lishing the value of screening itself 
for this common and too often de-
bilitating and deadly disease.

Fedrigon D, Faris A, Kachroo N 
et al: SKOPE-study of ketoro-
lac vs opioid for pain after en-
doscopy: a double-blinded ran-
domized control trial in patients 
undergoing ureteroscopy. J Urol 
2021; 206: 373-381.

(Special thanks to Drs. Susan Ta-
lamini and Daniel Moreira at the 
University of Illinois at Chicago)

We are deeply in the midst of 
an opioid epidemic, and it is in 
the best interests of our patients to 
discern exactly when and where 
the use of these powerful pharma-
cological tools best benefit them 
and where other agents make 
better sense. These investigators 
studied whether a nonsteroidal an-
ti-inflammatory medication could 
stand in the stead of an opioid in 
patients undergoing ureteroscopy 
for urolithiasis.

The authors prescribed either 
5 mg ketorolac or 10 mg oxyco-

done postoperatively, with 3 non-
blinded oxycodone rescue pills 
for breakthrough discomfort, and 
all participants were allowed Tyle-
nol® at home. A total of 81 patients 
were recruited, and the groups 
were similar in demographics, co-
morbidities, stone size or location, 
history of stones or stone surgery, 
and operative course. Patients 
aged 18 to 70 years with adequate 
renal function defined as glomerular 
filtration rate >60 mL/minute/1.73 
m2 were enrolled. Those exclud-
ed had bleeding disorders, peptic 
ulcer disease, chronic kidney dis-
ease, chronic pain and opioid use, 
known or suspected pregnancy, 
and those taking anticoagulants. 
The primary outcome was based 
on the visual analogue scale mea-
suring pain scores postoperative 
day 1 to 5. Secondary outcomes 
included: the Ureteral Stent 
Symptom Questionnaire; post-an-
esthesia care unit pain scores; use 
of rescue, anticholinergic, and 
alpha-antagonist medications; 
patient phone calls; emergency 
department and clinic visits; and 
hospital admissions.

These investigators observed no 
statistically significant differences 
between maximum and average 
pain scores across 5 postopera-
tive days with all p values <0.001. 
There were also no significant dif-
ferences between the opioid and 
nonsteroidal anti-inflammatory 
medication groups in percentage 
of patients requiring study medi-
cations (88 vs 95, p=0.439), num-
ber of rescue pills used (1.1 vs 
0.8, p=0.148), or in the total num-
ber of pills consumed (7.3 vs 7.1, 
p=0.985). The authors concluded 
that nonsteroidal anti-inflamma-
tory medications are noninferior 
to opioids for postoperative pain 
control after ureteroscopy for 
stone disease. We can be comfort-
able in prescribing these nonste-
roidal anti-inflammatory medi-
cations instead of opioids in our 
patients undergoing ureteroscopy 
for urolithiasis. STOP

HAVE YOU READ?
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“ We are deeply in 
the midst of an 
opioid epidemic, 
and it is in the best 
interests of our 
patients to discern 
exactly when and 
where the use of 
these powerful 
pharmacological 
tools best benefit 
them and where 
other agents make 
better sense.”
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Introduction
Holmium laser enucleation 

of the prostate (HoLEP) is a size- 
independent treatment option for 
benign prostatic hyperplasia. HoLEP 
has been shown to have excellent 
improvements in prostate symptom 
scores and maximum flow rates that 
have been durable for 2 decades. 
However, the steep learning curve 
associated with HoLEP has prevent-
ed its widespread adoption. New ad-
vancements in lasers, specifically the 
Moses™ pulse-modulation technolo-
gy, have resulted in improvements in 
hemostasis and led to successful same-
day discharges and catheter removals 
after HoLEP. Given the clinical ben-
efits seen with Moses 2.0-augmented 
HoLEP (m- HoLEP), we aimed to 
perform a cost analysis of m-HoLEP 
vs HoLEP. We hypothesized that 
m-HoLEP would result in cost sav-
ings that were driven primarily by the 
ability to achieve same-day discharg-
es and low emergency department 
(ED) visit/readmission rates.

Methods
We performed a retrospective re-

view of all patients who underwent 
HoLEP from May 2018–November 
2020 by 1 fellowship trained sur-

geon who has been performing Ho-
LEP for 20 years and is well past the 
learning curve.1 In June 2019, we 
began performing m-HoLEP. Prior 
to this, HoLEP was performed us-
ing the  Lumenis™ 120H laser with-
out Moses 2.0 using either a 550 
μm or 1,000 μm SlimLine™ laser 
fiber. We obtained baseline patient 
variables as well as the rates of 30-
day postoperative complications, 
30-day unplanned clinic visits, and 
30-day ED visits and readmissions. 
Hospital cost data for the initial sur-
gical episode, as well as ED visits 
and readmissions, were obtained 
by the Indiana University Office 
of Clinical Effectiveness (these are 
not charges billed to the patient or 
actual payments received from the 
payer). Due to institutional policy, 
we could not report absolute hospi-
tal cost data, only cost differences.

Results
A total of 312 men underwent 

HoLEP during the study period, 
of whom 192 underwent m-Ho-
LEP and 120 underwent standard 
HoLEP. Comparing the intraoper-
ative characteristics between the 2 
groups, the operative time tended 
to be shorter in the m-HoLEP group 

(74.1±35.0 vs 80.8±45.4 minutes), 
but this difference was not statistical-
ly or clinically significant (p=0.686). 

When examining 30-day postop-
erative complications, there was no 
difference in blood transfusion or 
complication rates. Similarly, there 
were no differences in unplanned 
clinic visits or readmission rates 
between m-HoLEP and HoLEP 
(p=0.437 and p=0.558, respectively). 
However, there were more 30-day 
ED visits for m-HoLEP than HoLEP 
(6.3% vs 1.7%, p=0.0571). Of note, 
90% of m-HoLEP return visits oc-
curred before January 2020 during 
our initial pilot period of same-day 

discharge and same-day catheter re-
moval. No ED visits/readmissions 
occurred after May 2020. 

The mean hospital costs (including 
equipment use and disposables) were 
significantly less for m-HoLEP than 
for HoLEP (p=0.0297), resulting in 
initial hospital cost savings of $840 
(see figure). Savings were driven 
by ability to perform same-day dis-
charge and shorter operative times. 
Although m-HoLEP had more ED 
visits, when comparing costs of ED 
visits and readmissions between the 2 
groups, costs of these visits were low-
er for the m-HoLEP group by $3,220 
(p=0.123). Comparing total costs 
(including initial surgery and 30-day 
ED visits/readmissions), m-HoLEP 
still resulted in hospital cost savings 
of $747 per case (p=0.0574). 

Conclusion
In this retrospective series, 

m-HoLEP was associated with 
same-day patient discharge. m- 
HoLEP was found to be cost-ef-
fective with a hospital savings of 
$840 per case for the initial surgi-
cal episode compared to HoLEP. 
Further study in other institutions 
and with surgeons of varying ex-
perience levels will need to be 
performed to see if these results 
can be reproduced. STOP

1. Lee MS, Assmus M, Agarwal D et al: A cost 
comparison of holmium laser enucleation of the 
prostate with and without MosesTM. Urol Pract 
2021; 8: 624.
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Figure. Bar graph comparing hospital costs between HoLEP and m-HoLEP. Absolute costs cannot be 
shown due to institutional policy. m-HoLEP had hospital cost savings of $840 per case for initial sur-
gical episode, which was statistically significant (p=0.0297). Costs for readmissions (orange) and ED 
visits are shown as well. Mean hospital costs for m-HoLEP on ED visits and readmissions were lower 
by $3,220, but difference was not statistically significant (p=0.123). Total costs were $747 lower for 
m-HoLEP (p=0.0574).
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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 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; 2021. 2. Zejula® (niraparib) [prescribing information]. Research Triangle 
Park, NC: GlaxoSmithKline; 2021. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, 
CO: Clovis Oncology, Inc.; 2020. 4. Talzenna® (talazoparib) [prescribing information]. New York, 
NY: Pfizer Inc.; 2020. 5. de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-
resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. 6. Teo MY, Rathkopf DE, Kantoff 
P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70:479-499. 7. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Prostate Cancer V.2.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights 
reserved. Accessed April 13, 2021. To view the most recent and complete version of the 
guideline, go online to NCCN.org.
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INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated for the 
treatment of adult patients with deleterious or suspected deleterious germline or 
somatic homologous recombination repair (HRR) gene-mutated metastatic 
castration-resistant prostate cancer (mCRPC) who have progressed following 
prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

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

Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically 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 0.8% of patients exposed to LYNPARZA monotherapy, 
and some cases were fatal. If patients present with new or worsening respiratory 
symptoms such as dyspnea, cough, and fever, or a radiological abnormality 
occurs, interrupt LYNPARZA treatment and initiate prompt investigation. 
Discontinue LYNPARZA if pneumonitis is 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 abiraterone1,6

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

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

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

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

†Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. 
‡Category 2B: Based upon lower-level evidence, there is 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.7
All systemic therapies following prior docetaxel and prior enzalutamide and/or abiraterone are Category 2B‡ if visceral metastases are present, including olaparib.7

•  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 DESIGN1,5

* 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)1,5
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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 mCRPC1,5
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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 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; 2021. 2. Zejula® (niraparib) [prescribing information]. Research Triangle 
Park, NC: GlaxoSmithKline; 2021. 3. Rubraca® (rucaparib) [prescribing information]. Boulder, 
CO: Clovis Oncology, Inc.; 2020. 4. Talzenna® (talazoparib) [prescribing information]. New York, 
NY: Pfizer Inc.; 2020. 5. de Bono J, Mateo J, Fizazi K, et al. Olaparib for metastatic castration-
resistant prostate cancer. N Engl J Med. 2020;382(22):2091-2102. 6. Teo MY, Rathkopf DE, Kantoff 
P. Treatment of advanced prostate cancer. Annu Rev Med. 2019;70:479-499. 7. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Prostate Cancer V.2.2021. © National Comprehensive Cancer Network, Inc. 2021. All rights 
reserved. Accessed April 13, 2021. To view the most recent and complete version of the 
guideline, go online to NCCN.org.
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INDICATION
LYNPARZA is a poly (ADP-ribose) polymerase (PARP) inhibitor indicated for the 
treatment of adult patients with deleterious or suspected deleterious germline or 
somatic homologous recombination repair (HRR) gene-mutated metastatic 
castration-resistant prostate cancer (mCRPC) who have progressed following 
prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for LYNPARZA.

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS
There are no contraindications for LYNPARZA.

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

Do not start LYNPARZA until patients have recovered from hematological toxicity 
caused by previous chemotherapy (≤Grade 1). Monitor complete blood count for 
cytopenia at baseline and monthly thereafter for clinically 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 0.8% of patients exposed to LYNPARZA monotherapy, 
and some cases were fatal. If patients present with new or worsening respiratory 
symptoms such as dyspnea, cough, and fever, or a radiological abnormality 
occurs, interrupt LYNPARZA treatment and initiate prompt investigation. 
Discontinue LYNPARZA if pneumonitis is 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 abiraterone1,6

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

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

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

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

†Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate. 
‡Category 2B: Based upon lower-level evidence, there is 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.7
All systemic therapies following prior docetaxel and prior enzalutamide and/or abiraterone are Category 2B‡ if visceral metastases are present, including olaparib.7

•  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 DESIGN1,5

* 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)1,5
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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 mCRPC1,5
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LYNPARZA® (olaparib) tablets, for oral use
Initial U.S. Approval: 2014 
Brief Summary of Prescribing Information. For complete prescribing information 
consult official package insert.

INDICATIONS AND USAGE 
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
Lynparza is indicated for the treatment of adult patients with deleterious or suspected 
deleterious germline or somatic homologous recombination repair (HRR) gene-mutated 
metastatic castration-resistant prostate cancer (mCRPC) who have progressed 
following prior treatment with enzalutamide or abiraterone. Select patients for therapy 
based on an FDA-approved companion diagnostic for Lynparza [see Dosage and 
Administration (2.1) in the full Prescribing Information].

DOSAGE AND ADMINISTRATION
Patient Selection
Information on FDA-approved tests for the detection of genetic mutations is available  
at http://www.fda.gov/companiondiagnostics.
Select patients for treatment with Lynparza based on the presence of deleterious or 
suspected deleterious HRR gene mutations, including BRCA mutations, or genomic 
instability based on the indication, biomarker, and sample type (Table 1).
Table 1 Biomarker Testing for Patient Selection*

Indication Biomarker Sample type
Tumor Blood Plasma

(ctDNA)

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

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

FANCLm, PALB2m, RAD51Bm, 
RAD51Cm, RAD51Dm, RAD54Lm

X

gBRCA1m, gBRCA2m X
ATMm, BRCA1m, BRCA2m X

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

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

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

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

After the inhibitor has been discontinued for 3 to 5 elimination half-lives, resume the 
Lynparza dose taken prior to initiating the CYP3A inhibitor [see Drug Interactions (7.2) 
and Clinical Pharmacology (12.3) in the full Prescribing Information].
Dosage Modifications for Renal Impairment
Moderate Renal Impairment
In patients with moderate renal impairment (CLcr 31-50 mL/min), reduce the Lynparza 
dosage to 200 mg orally twice daily [see Use in Specific Populations (8.6) and Clinical 
Pharmacology (12.3) in the full Prescribing Information].

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

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

ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:

Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and 
Precautions (5.1) in the full Prescribing Information]
Pneumonitis [see Warnings and Precautions (5.2) in the full Prescribing Information]
Venous Thromboembolic Events [see Warnings and Precautions (5.4) in the full 
Prescribing Information]

Clinical Trial Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in 
the clinical trials of another drug and may not reflect the rates observed in practice.
The data described in the WARNINGS AND PRECAUTIONS reflect exposure to  
Lynparza as a single agent in 2901 patients; 2135 patients with exposure to 300 mg 
twice daily tablet dose including five controlled, randomized, trials (SOLO-1, SOLO-2, 
OlympiAD, POLO, and PROfound) and to 400 mg twice daily capsule dose in  
766 patients in other trials that were pooled to conduct safety analyses. In these trials, 
56% of patients were exposed for 6 months or longer and 28% were exposed for 
greater than one year in the Lynparza group.
In this pooled safety population, the most common adverse reactions in ≥10% of 
patients were nausea (60%), fatigue (55%), anemia (36%), vomiting (32%), diarrhea 
(24%), decreased appetite (22%), headache (16%), dysgeusia (15%), cough (15%), 
neutropenia (14%), dyspnea (14%), dizziness (12%), dyspepsia (12%), leukopenia 
(11%), and thrombocytopenia (10%).
HRR Gene-mutated Metastatic Castration-Resistant Prostate Cancer
PROfound
The safety of Lynparza as monotherapy was evaluated in patients with mCRPC and 
HRR gene mutations who have progressed following prior treatment with enzalutamide 
or abiraterone in PROfound [see Clinical Studies (14.7) 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 including angioedema.
Skin and subcutaneous tissue disorders: Erythema nodosum, rash, dermatitis.

DRUG INTERACTIONS
Use with Anticancer Agents
Clinical studies of Lynparza with other myelosuppressive anticancer agents, including 
DNA damaging agents, indicate a potentiation and prolongation of myelosuppressive 
toxicity.
Effect of Other Drugs on Lynparza
Strong and Moderate CYP3A Inhibitors
Coadministration of CYP3A inhibitors can increase olaparib concentrations, which 
may increase the risk for adverse reactions [see Clinical Pharmacology (12.3) in the 
full Prescribing Information]. Avoid coadministration of strong or moderate CYP3A 
inhibitors. If the strong or moderate inhibitor must be coadministered, reduce the dose 
of Lynparza [see Dosage and Administration (2.4) in the full Prescribing Information]. 
Strong and Moderate CYP3A Inducers
Concomitant use with a strong or moderate CYP3A inducer decreased olaparib exposure,  
which may reduce Lynparza efficacy [see Clinical Pharmacology (12.3) in the  
full Prescribing Information]. Avoid coadministration of strong or moderate CYP3A  
inducers.

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

Hepatic Impairment
No adjustment to the starting dose is required in patients with mild or moderate hepatic 
impairment (Child-Pugh classification A and B). There are no data in patients with 
severe hepatic impairment (Child-Pugh classification C) [see Clinical Pharmacology 
(12.3) in the full Prescribing Information].

Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
©AstraZeneca 2021
3/2021   US-51735   4/21

AUANEW1096a.indd   1 14/10/21   2:23 PM



39AUA NEWS   NOVEMBER 2021

Ongoing Evolution of Antimicrobial-Coated Catheters  
in Preventing Catheter-Associated UTIs 
Cornelia S. de Riese, MD, PhD, MBA
Texas Tech University Health Sciences Center, Lubbock

Werner T.W. de Riese, MD, PhD  
Texas Tech University Health Sciences Center, Lubbock

Vopni R, Voice A, de Riese CS  
et al: Use of antimicrobial-coated 
catheters in preventing cathe-
ter-associated urinary tract in-
fections and bacteriuria: a me-
ta-analysis for clinicians. Urol 
Pract 2021; 8: 705.

Between 15% and 25% of all pa-
tients require indwelling urinary 
catheters at some stage during their 
hospital stay, posing a significant risk 
of catheter-associated urinary tract 
infections (CAUTIs).1 As a medi-
cal intervention, primitive catheters 
have been used to treat urinary re-
tention since as early as 3,000 BCE. 
Early catheters were composed of 
oiled reeds and palm leaves, and 
progressed to metals such as copper, 
tin, gold and even lead.2 Refinement 
improved flexibility, and then the 
introduction of rubber catheters in 
the 18th century was a major step 
toward patient comfort. Another im-
portant step in the evolution of cath-
eters was made by Frederic Foley, 
who first developed a self-retaining 
balloon catheter in the late 1920s. 
He demonstrated this to the AUA in 
the mid 1930s and published a pa-
per in 1937.3 

In the ongoing quest of reduc-
ing the risks of CAUTIs, Lud-
wig Guttmann advocated sterile 
catheterization, and Jack Lapides 
recommended intermittent cath-
eterization.2 However, CAUTIs 
remain a significant burden on 
morbidity, mortality and health 
care costs. While considered pre-
ventable, CAUTIs account for 35% 
of nosocomial infections, resulting 
in more than 13,000 deaths each 
year, which is a major concern to 
physicians and hospitals alike.4 Di-
rect treatment costs due to CAUTI 
are estimated to be greater than 
$350 million each year, which are 
not eligible for reimbursement by 
Medicare or Medicaid.5 Subop-
timal catheter materials are con-

sidered the main cause of biofilm 
formation, leading to bacteriuria 
and severe infection.1 In this con-
text, we performed a meta- analysis 
of prospective and randomized 
studies on coated indwelling blad-
der catheters published over the 
last 2 decades (between January 
2000 and December 2020).6  Fig-
ure 1 shows the flowchart using 
the PRISMA (Preferred Reporting 
Items for Systematic Reviews and 
Meta-Analyses) guidelines for this 
review analysis. Many studies were 
published, but only 15 fulfilled the 
main scientific inclusion criteria 
(prospective and randomized; see 
table). Figure 2 illustrates the forest 
plot of CAUTI incidence compar-
ison between noncoated (control) 
and coated (experimental) groups. 

To qualify for the diagnosis of 
CAUTI, a patient must have urinary 
tract infection (UTI)-associated symp-
toms and ≥103 colony-forming units/
ml in the absence of other infection 
sources besides the catheter.7 It is well 
documented in the literature that bac-
teriuria occurs within 24-48 hours 
after placing an indwelling catheter, 
but screening for or treatment of as-

ymptomatic bacteriuria is not rec-
ommended. Because the incidence 
of bacteriuria is easier to track, many 
studies have reported on bacteriuria 
only rather than symptomatic UTIs. 

Additionally, the definitions of 
UTI and CAUTI have varied in 
the literature over time, and even 
the Centers for Disease Control 
and Prevention (CDC) guidelines 
have caused confusion by incon-
sistently including asymptomatic 
bacteriuria.8 It has been estimated 
that 10%-20% of patients with bac-
teriuria develop episodes of symp-
tomatic UTIs with the risk of sepsis, 
suggesting that any improvements 
in bacteriuria rates should help in 
reducing the incidence of symp-
tomatic CAUTIs and other seri-
ous sequelae. As a result of exten-
sive research, we now understand 
that bacteriuria is facilitated by a 
bacterial biofilm on the surface of 
catheters and the bladder mucosa. 
Biofilm is a conglomerate of bacte-
ria embedded in a 3-dimensional 
structure of polysaccharides, pro-
teins and lipids resistant to mechan-
ical stress such as urine flow and 
bladder irrigation. 9 

Different antimicrobial cathe-
ter coatings have been studied for 
their ability to prevent or inhibit 
biofilm formation, encrustation and 
thus bacteriuria. Many antimicrobi-
al coatings interfere with bacterial 
metabolism and disrupt bacteri-
al colonization. Silver as catheter 
coating is particularly well studied 
due to its ability to kill microbes at 
low concentrations without causing 
resistance. One of the main factors 
impacting the tolerability of sil-
ver-nanoparticle coating is its slow 
release of ions, which otherwise 
could cause an extensive inflamma-
tory response of the bladder wall. 
In nitrofurazone-coated catheters, 
nitrofural inhibits protein synthesis 
for various bacterial enzymes even 
at low concentrations, and despite 
years of use, bacterial resistance 
remains rare. Furthermore, noble 
metal alloys (such as gold, copper, 
palladium and platinum) have prov-
en to be effective against biofilm as 
single-substance coating as well as 
combined, with synergistic effects.10 
Other new coating substances have 

Figure 1. PRISMA flowchart with detailed description of identification, screening, eligibility and included steps performed for article collection.
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been studied over recent years: for 
instance, JUC® spray, a nanotech-
nological substance with promising 
antimicrobial features in preventing 
biofilm formation. Furthermore, 
CyanoCoating, graphene and, most 
promising, bacteriocins from lacto-
bacillus have been reported with ex-
cellent bactericidal and anti-biofilm 
in vitro properties, although only 
very limited clinical data are cur-
rently available. 

Our meta-analysis showed evi-
dence that catheter coating may be 
advantageous in lowering the inci-
dence of bacteriuria and  CAUTIs. 
However, the limited number of 
prospective randomized studies 
with limited statistical power as 
well as the heterogeneity between 
studies have been the main barri-
ers for establishing catheter coating 
technology in routine clinical prac-
tice. Therefore, future prospective 
randomized clinical trials will have 
to focus on standardized clinical 
criteria in definitions of bacteri-
uria/CAUTI combined with excel-
lent numbers of participating pa-
tients (to improve statistical power) 
in order to validate superiority of 
coated catheters. STOP

1. Singha P, Locklin J and Handa H: A review of 
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urinary catheters. Acta Biomater 2017; 50: 20. 
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nosocomial urinary tract infections. Infect Con-
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Table. Clinical trials comparing CAUTI incidence for coated and uncoated catheter groups

First Author
Year of  

Publication Population Total No. Pts Coating
p Value (Fisher’s 

test)

Karchmer TB 2000 Hospital medical wards 27,878 Silver alloy and hydrogel 0.03*

Thibon P 2000 Intensive care and 
neurosurgery

199 Silver salts and hydrogel 0.42

Reiche T1 2000 Multi-unit 180 Silver ion (slow release) 0.28

Lee SJ 2004 Multicenter 177 Nitrofurazone 0.28

Srinivasan A 2006 Medical and surgical 
wards

3,036 Silver ion (impregnated) 0.08

Stensballe J 2007 Trauma center 154 Nitrofurazone (impregnated) 0.01*

Stenzelius 2011 Elective orthopedic 
surgery

439 Noble metal alloy 0.02*

Pickard R 2012 Multicenter 6,394 Silver, nitrofurazone 0.11

He W 2012 Urological surgery 1,150 Nanotechnology antimicrobial 
spray 

<0.01*

Leuck AM 2015 Neurosurgical 61 Silver (impregnated) 0.77

Bonfill X 2016 Spinal cord injury pts 489 Silver alloy 0.52

Aljohi AA 2016 Intensive care unit 60 Noble metal alloy <0.01*

Menezes FG 2018 Kidney transplant 
recipients

176 Nitrofurazone 0.72

Akcam FZ 2019 Intensive care unit 54 Silver 0.62

Ardehali SH 2019 Intensive care unit 314 Metal alloy (gold, silver and 
palladium)

0.06

*Difference between experimental and control groups was statistically significant.

Figure 2. Forest plot of study CAUTI incidence rates between noncoated (control) and coated (experimental) groups with odds ratio analysis including 95% 
confidence intervals.
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Iatrogenic ureteral injuries (IUIs) 
are rare (incidence 0.5%-10%1) 
but can result in significant clini-
cal consequence if unrecognized 
at the time of injury.2,3 In our own 
institutional series of 103 patients 
with IUI we observed significant 
patient morbidity with the delayed 
recognition of IUI.4 However, due 
to the limitations of our single insti-
tution review, we could not assess 
the overall impact of delayed rec-
ognition of IUI on larger numbers 
of patients and on the health care 
system. 

We conducted a population- 
based, retrospective cohort study 
of patients ≥18 years old in Ontar-
io, Canada using linked health ad-
ministrative databases. In Ontario, 
all necessary health care services, 
physician services and prescrip-
tion medication information are 
recorded and held at ICES (Insti-
tute for Clinical Evaluative Scienc-
es, http://www.ices.on.ca). ICES is 
an independent, nonprofit research 
institute whose legal status under 
Ontario’s health information priva-
cy law allows it to collect and ana-
lyze health care and demographic 
data, without consent, for health 
system evaluation and improve-

ment. We linked validated ICES 
data sets to assess the primary inde-
pendent variable, time of diagnosis 
of IUI, with the primary clinical 
outcomes, renal impairment and a 
composite outcome: hydronephro-
sis or stricture, as well as secondary 
outcomes, total direct health care 
costs and health care utilization. 
Multivariable logistic regression 
models, generalized linear mod-
els and exploratory analyses were 
used to analyze the data.

We identified 1,193 patients 
who experienced an IUI, 25.2% 
of whom had a delay in recog-
nition. 
• Delayed recognition of IUI was 

associated with hydronephro-
sis or stricture in 1 year follow-

ing treatment of IUI (OR 2.27, 
95% CI 1.69-3.04, p <0.0001) 
and renal impairment in 2 years 
following treatment of IUI 
(OR 2.69, 95% CI 1.84-3.94, 
p <0.0001) compared to imme-
diate diagnosis after adjustment 
(tables 1 and 2).

• Total health care costs (IRR 2.06, 
95% CI 1.89-2.24, p <0.0001), 
emergency department visits 
(IRR 2.07, 95% CI 1.77-2.43, 
p <0.0001), hospitalizations 
(IRR 1.62, 95% CI 1.48-1.78, p 
<0.0001) and outpatient urology 
visits (IRR 1.45, 95% CI 1.31-
1.60, p <0.0001) were signifi-
cantly higher in those with de-
layed vs immediate recognition 
after adjustment (tables 1 and 3).

• Previous radiation was signifi-
cantly associated with delayed 
recognition of IUI after adjust-
ment (OR 0.64, 95% CI 0.42-
0.97, p=0.04). 
Our results demonstrate that 

delayed recognition of IUI was 
associated with significant clinical, 
cost and health care utilization 
consequences, and underscore 
the need to find new techniques to 
identify IUIs at the time of inju-
ry.5 Although prophylactic stent-
ing has been proposed, its use 
has not consistently been linked 
to increased detection of IUI or 
reduced complications.6,7 Further-
more, the utility of cystoscopy to 
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Table 1. Outcomes of patients with IUI

All Cases
(1,193)

Immediate
(892)

Delayed
(301)

No. primary clinical outcome (%):

 Hydronephrosis (within 1 yr) 211 (17.1) 134 (15.0) 77 (25.6)

 Stricture (within 1 yr) 172 (14.4) 114 (12.8) 58 (19.3)

 Hydronephrosis or stricture (within 1 yr) 293 (24.6) 183 (20.5) 110 (36.5)

 Renal impairment (within 2 yrs) 152 (12.7) 81 (9.1) 71 (23.6)

No. secondary clinical outcome (%):

 Cystitis (within 1 yr) 16 (1.3) 12 (1.3) 1–5

 Pyelonephritis (within 1 yr) 6 (0.5) 1–5 1–5

 Bleeding (within 1 yr) 43 (3.6) 26 (2.9) 12–16

 Sepsis (within 1 yr) 17 (1.4) 9 (1.0) 12–16

 Incontinence (within 1 yr) 33 (2.8) 25 (2.8) 3–7

 Nephrectomy (within 2 yrs) 17 (1.4) 11 (1.2) 1–5

  Mean±SD total costs in 1 yr following  
index surgery*

48,647.55±54,562.20 36,783.60±32,287.33 83,805.84±82,423.50

Health care utilization in 1 yr following  
index surgery:

 No. pts with ED visit (%) 771 (64.6) 535 (60.0) 236 (78.4)

 Mean±SD ED visits 1.98±3.39 1.54±2.11 3.29±5.06

 No. with hospitalization (%) 1,082 (90.7) 799 (89.6) 283 (94.0)

 Mean±SD hospitalizations 1.74±1.37 1.48±1.19 2.50±1.44

 No. with outpatient urology visit (%) 1,154 (96.7) 867 (97.2) 287 (95.3)

 Mean±SD outpatient urology visits 7.49±6.94 6.66±5.69 9.94±8.63

*IRR 2.06, 95% CI 1.89-2.24, p <0.0001.
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identify IUI intraoperatively is 
unproved due to its low specificity 
for detecting IUI and the rarity of 
IUIs in general.8-10 Future studies 
should continue to explore new 
methods to facilitate intraopera-
tive IUI recognition. STOP
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grade ureteric stenting: an analysis of factors 
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Table 2. Binary logistic regression analysis for primary outcomes of IUI

Hydronephrosis or Stricture* Renal Impairment†

OR 95% CI p Value OR 95% CI p Value

Delayed vs immediate injury 2.27 1.69–3.04 <0.0001 2.69 1.84–3.94 <0.0001

Age 0.99 0.98–1.00 0.02 1.02 1.01–1.04 0.00

Gender (F vs M) 1.03 0.75–1.40 0.87 0.65 0.44–0.95 0.03

Obesity 2.60 0.62–11.00 0.19 0.65 0.07–6.31 0.71

Income quintile 1 1.15 0.74–1.78 0.55 1.09 0.59–2.02 0.79

Income quintile 2 1.33 0.86–2.05 0.20 1.34 0.74–2.41 0.34

Income quintile 3 1.30 0.83–2.03 0.25 1.50 0.82–2.75 0.19

Income quintile 4 1.10 0.70–1.71 0.69 0.87 0.46–1.64 0.67

Previous surgery 1.14 0.86–1.51 0.36 1.53 1.04–2.25 0.03

Previous radiation 1.37 0.89–2.12 0.16 1.64 1.02–2.65 0.04

Laparoscopic procedure 0.53 0.27–1.04 0.07 1.01 0.49–2.10 0.97

*2-Yr Charlson 1 1.38 0.77–2.49 0.29 1.14 0.39–3.33 0.80

2-Yr Charlson 2 0.95 0.57–1.58 0.83 1.71 0.81–3.58 0.16

2-Yr Charlson 3+ 0.95 0.56–1.61 0.84 3.39 1.65–6.95 0.00

Previous Ca 0.98 0.61–1.57 0.94 1.53 0.84–2.81 0.16

*In 1 year following treatment.
†In 2 years following treatment.

Table 3. Negative binomial logistic analysis for health care utilization outcomes

ED Visits* Hospitalizations† Outpatient Urologist Visits‡

IRR 95% CI p Value IRR 95% CI p Value IRR 95% CI p Value

Delayed vs immediate injury 2.07 1.77–2.43 <0.0001 1.62 1.48–1.78 <0.0001 1.45 1.31–1.60 <0.0001

Age 0.99 0.99–1.00 0.71 1.00 1.00–1.00 0.99 1.00 1.00–1.01 0.09

Gender (F vs M) 1.02 0.87–1.19 0.82 0.98 0.89–1.08 0.70 0.80 0.72–0.88 <0.0001

Obesity 1.08 0.47–2.45 0.86 0.70 0.39–1.23 0.21 1.28 0.76–2.14 0.35

Income quintile 1 1.23 0.98–1.54 0.07 1.06 0.92–1.22 0.42 1.07 0.93–1.22 0.35

Income quintile 2 1.20 0.95–1.50 0.12 1.11 0.96–1.27 0.15 1.09 0.96–1.25 0.19

Income quintile 3 1.13 0.90–1.43 0.30 1.06 0.92–1.22 0.44 1.03 0.89–1.18 0.71

Income quintile 4 0.90 0.72– 1.14 0.40 0.95 0.83–1.10 0.50 1.07 0.93–1.22 0.37

Previous surgery 1.23 1.07–1.43 0.00 1.06 0.97–1.16 0.20 1.02 0.93–1.11 0.66

Previous radiation 1.24 0.99–1.56 0.06 1.31 1.15–1.49 <0.0001 1.13 0.98–1.30 0.10

Laparoscopic procedure 1.29 0.96–1.72 0.09 1.16 0.98–1.37 0.08 0.96 0.80–1.15 0.62

2-Yr Charlson 1 1.14 0.82–1.58 0.43 1.09 0.89–1.34 0.41 0.99 0.81–1.21 0.91

2-Yr Charlson 2 1.12 0.87–1.45 0.38 1.14 0.97–1.34 0.12 0.94 0.80–1.11 0.49

2-Yr Charlson 3+ 1.56 1.21–2.01 0.00 1.27 1.08–1.50 0.00 0.90 0.76–1.07 0.22

Previous Ca 0.89 0.70–1.12 0.30 1.01 0.87–1.17 0.87 1.07 0.92–1.24 0.39

*Number of ED visits within 1 year following index surgery.
†Number of hospitalizations within 1 year following index surgery.
‡Number of outpatient urologist visits within 1 year following index surgery.

DELAYED RECOGNITION OF IATROGENIC URETERAL INJURY
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As health care costs in the 
United States continue to rise, it 
is important to evaluate the costs 
of treatment options and weigh 
these costs against anticipated 
clinical benefit. Because there is a 
system-wide lack of transparency 
about costs and cost allocation, de-
termining true health care costs is 
difficult. Further, there is disagree-
ment upon what degree of clinical 
benefit is worth compared to the 
added costs of a rival procedure. 
This discord prompted our cost 
comparison for the management 
of localized renal masses (LRM). 
At the University of Virginia, in 
addition to active surveillance, we 
commonly perform percutaneous 
microwave ablation (MWA) and 
partial nephrectomy (primarily 
robotic-assisted when feasible) for 
LRM. Other institutions may use 
cryoablation or radiofrequency 
ablation (RFA). We ceased per-
forming cryoablation in 2015 due 
to simpler logistics, faster proce-

dure time, better oncologic results, 
and fewer complications that we 
observed with MWA. We aimed to 
determine how the costs of partial 
nephrectomy and MWA compare, 
accounting for patient character-
istics, complications and local re-
currence risk.

Partial nephrectomy is com-
monly preferred for the manage-
ment of localized renal masses due 
to lower risk of local recurrence. 
AUA guidelines include ablative 
therapies for masses <3 cm in size.1 
Recent studies have demonstrated 
that ablative therapies have similar 
recurrence risk to partial nephrec-
tomy.2 It is important to recognize 
that all ablative therapies are not 
equal, and each modality should be 
evaluated fully on its own merits. 
While MWA is utilized by relative-
ly few centers at present, it is im-
portant that urologists are familiar 
with MWA and its efficacy respec-
tive to RFA and cryoablation. 

We queried institutional cost 
data from patients who were treat-
ed with either robotic-assisted par-
tial nephrectomy (RA-PN) or per-
cutaneous MWA from 2015–2020. 
A total of 279 patients were identi-
fied. Of these patients 165 under-
went percutaneous MWA, and 114 
underwent partial nephrectomy. 
Total cost is comprised of medical 
center cost and physician related 
cost. Medical center cost consists 
of direct cost (supplies, medica-
tions, labs and nonphysician la-
bor) and indirect cost (overhead 
related to facilities, equipment 
and maintenance). The mean to-
tal cost was $20,536 for RA-PN 
and $6,470 for percutaneous MWA  
(p <0.0001). Five patients (3%) who 
underwent MWA experienced 
Clavien-Dindo 3 complications 
or higher, compared to 7 patients 
(6%) who underwent RA-PN. Pa-
tients who underwent MWA and 

did not have a major complication 
had an average medical center cost 
of $5,174 compared to $8,990 for 
those with a major complication 
(p=0.36). Among patients who 
underwent RA-PN, those who did 
not have a major complication had 
an average medical center cost of 
$15,138 compared to $28,940 for 
those who did have a major com-
plication (p=0.008). MWA incurs 
lower perioperative cost than RA-
PN and the complications of MWA 
are less costly on average.3

With respect to health care costs, 
it is prudent to consider the clinical-
ly acceptable tradeoff between risk 
of local recurrence and increased 
cost. This is especially important 
in the consideration that partial 
nephrectomy carries a higher risk 
of serious complications than abla-
tion and those complications result 
in higher costs. Traditionally, abla-
tive therapies have been criticized 
for high rates of local recurrence. 
Our institutional data and other 
contemporary series are demon-
strating recurrence rates around 
2.5%.4 Is a 2% higher risk of local 
recurrence an acceptable tradeoff 
for a threefold reduction in treat-
ment cost? Consideration of the 
costs incurred by patients in the 
treatment of small renal masses is 
a patient centered goal that should 
be considered within a shared deci-
sion making conversation between 
urologists and patients. Tradition-
ally, cost-effectiveness analyses are 
employed modeling quality ad-
justed life-years gained by a given 
procedure compared with the cost 
incurred.5 Cost-effectiveness analy-
sis of this kind has not been per-
formed comparing MWA and RA-
PN to date. This study provides 
cost information regarding MWA 
which has not been widely report-
ed before as well as updated cost 
data for partial nephrectomy. 

There are logistical and some-
times political factors which limit 
the utilization of MWA for pa-
tients with LRM. Partial nephrec-
tomy is performed by urologists, 
while ablative procedures are typ-
ically performed by interventional 
radiologists. Referral patterns for 
small incidentally discovered re-
nal masses may impact treatment 
options patients are offered. Our 
institution has employed a col-
laborative approach to the man-
agement of small renal masses. 
We have had a LRM conference 
since 2015 that allows for mul-
tidisciplinary (urology, radiolo-
gy, pathology) decision making 
to consider the tradeoffs of each 
treatment for individual patients.  
We attribute our institutional suc-
cessful experience with MWA in 
large part to the interdisciplinary 
planning we employ.

The costs of procedural options 
for small renal masses merit peri-
odic evaluation given that medical 
costs are increasing at a rate which 
outpaces inflation.6 The data pre-
sented in our study may prove ben-
eficial for further cost-effectiveness 
analyses regarding localized renal 
mass treatment. STOP
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Given the multiple management 
options available and the differ-
ent potential tradeoffs associated 
with each, management selection 
for patients with localized prostate 
cancer can be challenging. Patients 
often rely on the recommenda-
tion of their counseling urologists,1 
who, in turn, weigh patient values 
with cancer severity, functional sta-
tus, life expectancy and other fac-
tors to recommend a management 
option that best fits patient prefer-
ences. While guidelines and deci-
sion aids are available to support 
management selection,2 the best 
available evidence does not pro-
vide definitive answers as to when 
and how to treat prostate cancer. In 
such circumstances of uncertainty, 
nonclinical factors such as financial 
incentives may also influence prac-

tice patterns, as demonstrated in a 
variety of clinical contexts.3–5 

Under a fee-for-service system, 
reimbursement can be optimized 
by increasing volume of services 
and/or by increasing price per ser-
vice. Within the Medicare context 
where prices are set by regulators 
and fixed, compensation is primar-
ily modulated as a function of the 
volume of services provided. In 
contrast, in the commercial context 
where prices are market-dependent 
and highly variable, urologists may 
additionally modulate their com-
pensation by negotiating a higher 
amount paid per service. In this 
context, the wide-ranging degrees 
of financial incentives embedded 
in commercial prices offer a unique 
opportunity to understand the rela-
tionships between financial incen-
tives and practice patterns. 

To understand how urologists 
respond to financial incentives af-
forded through commercial pric-
es, we performed a retrospective 
cohort study of the management 
of 38,863 privately insured men 
aged 64 years old or younger who 
were diagnosed with prostate can-
cer between 2010 and 2016.6 We 
examined the association between 
commercial prices for prostatecto-
my and the use of treatment of any 
kind within 12 months of diagnosis 

in this younger population. We also 
assessed the association between 
commercial prices for prostatec-
tomy and, specifically, the use of 
prostatectomy among those who 
underwent treatment. 

We found that the adjusted use 
of treatment of any kind decreased 
significantly from 87.1% to 71.1% 
over the study period (fig. 1), 
while prostatectomy remained the 
most common treatment modality 
among those who underwent treat-
ment (fig. 2). We also observed 
that increasing commercial prices 
for prostatectomy were associated 
with decreasing use of treatment 
of any kind. For every $1,000 in-
crease in market-level commercial 
prices for prostatectomy, the odds 
of undergoing treatment of any 
kind decreased by 7% (OR 0.93, 
95% CI 0.89–0.97, p <0.01) after 
adjusting for patient sociodemo-
graphic, comorbidity and market 
characteristics. Among those who 
underwent treatment, the adjust-
ed use of prostatectomy did not 
vary significantly with commercial 
prices (OR 0.99 for every $1,000 
increase, 95% CI 0.89–1.10, 
p=0.85). In other words, urolo-
gists in higher paying markets did 
not increase their volume to real-
ize higher profits.

This observation, when consid-
ered with prior literature demon-
strating higher odds of utilization 
in the face of favorable reimburse-
ments,5,7–9 suggests that financial in-
centives do not monolithically spur 
utilization. While somewhat coun-
terintuitive, the decrease in vol-
ume associated with the increase in 
price we observed is consistent with 
the “target income hypothesis,”10 
which posits that physicians alter 
their behavior to reach a desired 
income. Under this framework, the 
target income can be reached with 
a fewer number of services provid-
ed when prices are higher, such 
that utilization is reduced. 

Our reassuring observations 
likely represent one facet of the 
complex interplay between finan-
cial incentives and utilization. It is 
possible that urologists are maxi-
mizing their income by increasing 
utilization of other services aside 
from prostatectomy. In addition, in 
this analysis of national commer-
cial claims data, we were unable to 
account for nuanced patient-side 
factors such as cost-sharing. With 
increased awareness of financial 
toxicity associated with treatment 
of localized prostate cancer among 
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Figure 1. Adjusted use of any treatment by year of diagnosis. Figure used by permission of the Amer-
ican Urological Association.

Figure 2. Adjusted use of prostatectomy by year of diagnosis among those treated. Figure used by 
permission of the American Urological Association.
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Methenamine hippurate (MH) 
was introduced as a urinary anti-
septic in 1899.1 In the acidic envi-
ronment of urine, the drug is hy-
drolyzed to formaldehyde, which 
has bacteriostatic action.1–3 Al-
though it is indicated for prophy-
laxis of recurrent urinary tract in-
fection (UTI),3 its use varies among 
urologists, and a recent guideline 
noted insufficient evidence to draw 
reliable conclusions about its effi-
cacy.4 However, after the guideline 
review concluded, 2 new studies 
(both retrospective) showed that 
MH decreased UTI frequency for 
kidney transplant recipients1 and 
for older adults in a primary care 
practice.5 The goal of our study 
was to evaluate MH efficacy in a 
tertiary urological population, with 

the primary focus on women with 
recurrent uncomplicated UTIs.6 

We reviewed patients who were 
prescribed MH from the urology 
clinic between January 2013 (when 
our ambulatory electronic health 
record launched) to January 2019. 
We collected pre-MH baseline 
data, then for return visits we not-
ed treatment adherence and num-
ber of patient-reported UTIs since 
last visit. We used patient-report-
ed UTIs because uncomplicated 
UTIs are usually self-evident and 
also because many patients live far 
from our center and do not come 
here for individual UTI episodes. 
We used a binary outcome of suc-

cess or failure. Based on the stan-
dard definition of recurrent UTIs, 
>1 UTI in 6 months or >2 UTIs 
in 1 year,4 we defined success as 
0 to 1 UTI in 6 months or 0 to 2 
UTIs in 1 year. Patients with <6 
months of followup on MH were 
excluded unless the patient had 2 
UTIs in <6 months, in which case 
they were included and counted 
as failures. 

From our initial query, we iden-
tified 162 eligible women with re-
current uncomplicated UTIs (see 
figure). Success rates on MH were 
78% for the group overall, 83% for 
premenopausal women (41) and 
77% for postmenopausal wom-

en (121). We anticipated that MH 
would be more likely to fail in pa-
tients with UTI risk factors, ie di-
abetes, immunosuppression, high-
tone pelvic floor dysfunction or (if 
postmenopausal) not using vaginal 
estrogen. It turned out, howev-
er, that MH still had high success 
rates (68%–87%) in these patient 
groups. Consistent with our find-
ings, MH also was successful in a 
recent study with renal transplant 
recipients.1 Thus, risk factors for 
developing UTIs do not necessar-
ily portend failure of MH. We sug-
gest considering a trial of MH even 
if these risk factors are present.

Our initial query found 30 pa-
tients who stopped MH due to side 
effects, most commonly gastroin-
testinal (GI) upset (14 patients) and 
bladder/urethral/vaginal irritation 
(8 patients). These side effects are 
consistent with those listed in the 
package insert (GI upset, dysuria 
and rash)3 and reported for older 
adults in a primary practice (GI 
side effects and dysuria).5 

Moving beyond the uncom-
plicated UTI population, we de-
cided to explore our outcomes 
for patients using catheters. We 
went back to the original query 
and identified patients who were 
using catheters (most commonly 
for spinal cord injury, spina bifida 
and nonneurogenic urinary reten-
tion) but otherwise met inclusion 
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Figure. Flow diagram for inclusion and exclusion of patients in primary study population.

urologists and patients, higher 
prices, which could translate into 
higher out-of-pocket costs, might 
have deterred patients from choos-
ing treatment and, therefore, al-
tered urologists’ response to price. 
Further, we recognize that there 
are different practice models and 
compensation structures within 
each market. However, despite the 
possibility of this heterogeneity ob-
scuring the relationship between 

commercial prices and utilization, 
we found decreasing use of treat-
ment with increasing prices. This 
lends credence to our findings sug-
gesting that urologists, on average, 
were not motivated by higher pric-
es to select treatment in the com-
mercial context. STOP
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 criteria. We defined the same 
outcome of success/failure, and 
defined UTI as a patient-report-
ed symptom episode attributed 
to UTI, either systemic (eg fever, 
flank pain) or local (eg increased 
incontinence, needing to catheter-
ize more often). We did not expect 
MH to be effective for patients 
with indwelling catheters because 
its mechanism of action requires 
a dwell time in the bladder. As 
expected, we found no benefit of 
MH in this group (12 patients). In 
contrast, patients using intermit-
tent catheterization did appear to 
benefit. Among our 30 patients 
using intermittent catheteriza-
tion, MH success rates were 67% 
overall, 57% (8 of 14) for patients 
with high-pressure neurogenic 
bladders and 75% (12 of 16) for 
patients with low-pressure urinary 
retention (neurogenic or nonneu-
rogenic). Of course, we cannot 

draw valid conclusions from this 
small and heterogeneous group, 
but we hope to inspire future re-
search with MH for patients doing 
intermittent catheterization. 

Our findings, combined with the 
other recent publications, increase 
the evidence base to support the ef-
ficacy of MH as an antibiotic-spar-
ing prophylaxis for women with 
recurrent uncomplicated UTIs. Of 
course, these are all retrospective 
reviews. It will be interesting to see 
the results of a randomized nonin-
feriority trial currently in progress, 
comparing MH vs antibiotic pro-
phylaxis for recurrent uncompli-
cated UTIs in women.7

Our study was limited by the 
retrospective design. Our tertiary 
center serves a large geograph-
ic area, and travel difficulties im-
pair patients’ ability to return for 
followup. In addition, our retro-
spective study depended on elec-

tronic notes to provide numerical 
estimates of UTI frequency. We 
also depended on patient recol-
lection of UTI frequency. We are 
confident that women with un-
complicated UTIs can recognize 
individual episodes accurately. In 
fact, self-reported UTIs will be the 
primary outcome in the ongoing 
trial of MH vs antibiotics.7 How-
ever, patients returning for inter-
val followup may not recall the 
precise number of interim UTIs. 
We also recognize the limitation of 
our small sample size; our findings 
may not be generalizable to other 
patient populations. Finally, with 
regard to patients using catheters, 
our exploration indicated no bene-
fit of MH for patients with indwell-
ing catheters, as expected based on 
its mechanism of action. In con-
trast, patients doing intermittent 
catheterization will have a bladder 
dwell time and may benefit from 

MH, so future research should be 
considered. STOP
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The number of men with fa-
vorable-risk prostate cancer on 
active surveillance is rapidly 

growing. Ensuring that these men 
receive high-quality active sur-
veillance care—including guide-
line recommended testing and 
maximizing adherence—presents 
challenges for urologists who tra-
ditionally manage these patients. 
For example, in a cohort of men 
with favorable-risk prostate can-
cer in  Michigan, only 31% of 
men received guideline-concor-
dant surveillance testing.1 Other 
studies have shown that up to a 
third of men leave active surveil-
lance to get definitive treatment 
without evidence of their cancer 
progressing.2,3

Primary care providers (PCPs) 
could work with urologists to de-
liver high-quality active surveil-
lance care (shared-care model). 
After all, active surveillance man-
agement is similar to other chron-
ic diseases and, increasingly, na-
tional organizations are calling 
for including PCPs in cancer care 

to meet the needs of a growing 
cancer population.4 But PCP per-
spectives on active surveillance as 
a management strategy and their 
beliefs about their potential roles, 
both critically important to un-
derstand prior to implementing 
a shared-care model for low-risk 
prostate cancer and active surveil-
lance, is not known. We conduct-
ed a national survey of PCPs to 
answer these questions.5

We found that half of PCPs 
(49.5%) supported active surveil-
lance for all men, with over two-
thirds (69.4%) doing so for older 
men (>70 years). While many 
PCPs (81.0%) agreed that active 
surveillance allows men to avoid 
the side effects of surgery or radi-
ation, over half (57.4%) were also 
concerned that active surveillance 
causes worry for their patient and 
nearly a third (31.5%) were con-
cerned that it could miss a lethal 
cancer. We also found that sup-

port for active surveillance was 
linked to beliefs about the con-
sequences about being on active 
surveillance. For example, PCPs 
who supported active surveil-
lance for all men with low-risk 
prostate cancer were less likely 
to be concerned that active sur-
veillance causes worry or that it 
could miss a lethal cancer. These 
beliefs are important to acknowl-
edge as PCPs may be more likely 
to support active surveillance as 
a management strategy (and then 
promote patient adherence to it) if 
they themselves believe in it. This 
also matters given how import-
ant provider recommendations 
are for cancer treatment decision 
making and patients increasingly 
involving their PCPs in them.6,7 
While advances in low-risk pros-
tate cancer management, such as 
the use of confirmatory testing to 
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ensure appropriateness of active 
surveillance and robust active 
surveillance protocols to monitor 
for progression, are helpful in ad-
dressing these concerns, it will be 
important to appropriately broad-
cast these to the PCP community 
to build further confidence in this 
approach.

About half of PCPs believed 
they had the skills necessary to 
monitor for progression (57.2%) 
and provide cancer-related care 
(50.0%), and are better able than 
cancer specialists to provide psy-
chosocial support (51.5%). Nearly 
two-thirds of PCPs also preferred 
a shared-care model to evaluate 
for adverse psychological effects 
(66.0%) and order prostate specif-
ic antigen tests (60.1%; see figure). 

Not surprisingly, PCP preferenc-
es for their role in low-risk pros-
tate cancer management varied 
by their beliefs in their skills. For 
example, PCPs who agreed that 
they have the skills necessary to 
provide cancer-related care were 
more likely to prefer a PCP-led 
or shared-care model for ordering 
prostate specific antigen tests and 
a PCP-led model to evaluate for 
adverse psychological effects. The 
potential for PCP involvement in 
low-risk prostate cancer manage-
ment is important to recognize. 
PCPs often have longitudinal and 
trusting relationships with their 
patients, and leveraging primary 
care visits presents a promising 
opportunity to improve active sur-
veillance care. For men who tran-

sition off active surveillance to re-
ceive surgery or radiation without 
evidence of their cancer progress-
ing, it is plausible that ongoing or 
unmanaged worry contributes to 
this decision.8 PCPs may be espe-
cially well-positioned to work with 
urologists in providing this aspect 
of care. It is important, though, to 
recognize that there were a con-
siderable number of PCPs who 
did not believe they had the skills 
to deliver active surveillance care. 
So while national organizations 
have called for increased PCP 
involvement, it is imperative we 
ensure that PCPs not only have 
the skills and knowledge neces-
sary but also have the support to 
actively engage in delivering low-
risk prostate cancer care.9 Broad-

ly, strategies to achieve this could 
include PCP-specific guidelines 
or recommendations for how to 
manage low-risk prostate cancer 
care (including active surveil-
lance) while more practical ap-
proaches would be for urologists 
to provide clear communication 
through treatment plans or office 
documentation regarding prostate 
specific antigen testing frequency 
and triggers for referral, and as-
sign responsibility for each com-
ponent of active surveillance care 
as part of a shared-care approach.

The growing number of men 
on active surveillance and pend-
ing urologist workforce shortages 
has generated interest in shared-
care for low-risk prostate cancer 
management.10 We found that 
PCPs supported active surveil-
lance for men with low-risk pros-
tate cancer and saw themselves 
being able to participate in the 
care delivery. Engaging PCPs in 
this context holds promise for im-
proving the delivery of high-qual-
ity active surveillance care while 
maintaining and expanding pa-
tient-centered care within prima-
ry care practice. STOP
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Figure. Primary care physician attitudes about and preferences for their role in low-risk prostate cancer management. PSA, prostate specific antigen.
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Five-alpha reductase inhibitor 
(5-ARI) use reduces serum pros-
tate specific antigen (PSA) by 50% 
without a concomitant increase in 
prostate cancer (PCa) risk. For this 
reason, providers must double se-
rum PSA in 5-ARI users prior to 
assessing PCa risk.1 Men taking 
5-ARIs have more severe prostate 
cancer at diagnosis and worse PCa 
outcomes, which may be the con-
sequence of referring providers not 
accounting for 5-ARI use when as-
sessing PSA and PCa risk.2 In this 
article, we assessed whether 5-ARI 
users would have a higher overall 
corrected serum PSA level at time 
of referral to urology for further as-
sessment of PCa risk.3

This retrospective cohort study 
was conducted using data from 
Atrium Health, an integrated 
health system with over 900 care 
locations in North Carolina, South 
Carolina and Georgia. Practice set-
tings include urban, suburban and 
rural geographies. We included 
patients who were male, ≥40 years 
old and seen in an encounter in 
the ambulatory or outpatient clin-
ical setting during the years 2018–
2019. We excluded men who had 
received a prostate biopsy within 
the prior 24 months or a PCa di-
agnosis within the prior 18 months 
before their first Atrium outpatient 
or ambulatory encounter. 5-ARI 
users were defined as men with ac-
tive orders for 5-ARIs ≥6 months 
from the time the PSA level was 
resulted, and nonusers were de-
fined as men who had no order 
for a 5-ARI during the 18 months 
prior to PSA testing. We excluded 
men whose first order for a 5-ARI 

occurred 0–6 months prior to the 
PSA result, as it can take several 
months for 5-ARI use to fully im-
pact PSA levels. Referral to urol-
ogy for additional PCa diagnostic 
evaluation was defined as having 
a urology referral with an associ-
ated diagnosis suggesting PCa risk 
(eg elevated PSA, abnormal digital 
rectal examination).

Characteristics of men referred 
to urology for additional PCa di-
agnostic evaluation are presented 
in the table 1. 5-ARI users had ap-
proximately double the serum PSA 
levels overall (2.2 vs 1.0 ng/ml,  
p <0.01) and at time of urology re-
ferral (11.6 vs 5.6 ng/ml, p <0.01), 
and were significantly older at time 
of urology referral (median 69.0 vs 
64.0 years, p <0.01). After correc-
tion for age, race and body mass 
index (BMI), 5-ARI use was associ-
ated with increased PSA at urology 
referral, with 1.5–2 times correct-
ed PSA values at urology referral 
compared to nonusers (see figure).

Previous work showed that men 
who used 5-ARIs prior to PCa di-
agnosis were diagnosed with more 
aggressive PCa and had worse 
PCa-specific outcomes.2 A study of 
80,875 men cared for in the Veter-
ans Affairs system from 2011–2018 
found that 5-ARI users had longer 
time from elevated PSA to diagno-
sis, higher PSA at prostate biopsy, 
higher risk PCa at diagnosis and 
higher PCa-specific mortality.2 In 
contrast, the Prostate Cancer Pre-
vention Trial and REDUCE Trial 
suggest no increased PCa-specific 
mortality in 5-ARI users with long-
term followup.4–6 However, the 
patients in these trials underwent 
standardized, per-protocol biop-
sies, which makes them a very dif-
ferent population from a screening 
cohort.

There were several limitations, 
including lack of randomization 
and use of the electronic health 
record (EHR) for data collection. 
Also, it has not been established 
that a 50% reduction in PSA  levels 
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Table. Patient demographics at referral to urology for prostate cancer risk

5-ARI No 5-ARI p Value

No. 99 3,420

No. race (%): 0.27

Caucasian 76 (76.8) 2,407 (70.4)

African American 19 (19.2) 835 (24.4)

Asian 3 (3.0) 48 (1.4)

Native American 0 (0.0) 18 (0.5)

Unknown 1 (1.0) 112 (3.3)

Median yrs age (IQR) 69.0 (16.0) 64.0 (12.0) <0.01

No. age group (%): <0.01

40–49 yrs 4 (4.0) 156 (4.6)

50–59 yrs 13 (13.1) 906 (26.5)

60–69 yrs 34 (34.3) 1484 (43.4)

70–74 yrs 15 (15.2) 488 (14.3)

75+ yrs 33 (33.3) 386 (11.3)

Median PSA (IQR), uncorrected for 
5-ARI users 5.8 (3.4) 5.6 (3.2) 0.86

Median ng/ml serum PSA (IQR), 
uncorrected for 5-ARI users

0.57

0–2.5 10 (10.1) 283 (8.3)

2.5–4 9 (9.1) 257 (7.5)

4–10 69 (69.7) 2519 (73.7)

>10 11 (11.1) 361 (10.6)

Median BMI (IQR) 27.6 (6.8) 28.9 (6.4) 0.01

Figure. Median serum PSA at index encounter and urology referral. PSA levels were corrected for 
5-ARI use.
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EFFECT OF 5-ARI USE ON PSA
Arrow-right Continued from page 48

with 5-ARI use is applicable to  every 
patient. Furthermore, we did not 
have access to pharmacy dispensing 
data to measure patient compliance, 
so prescription orders were used as 
a surrogate. 

In conclusion, men taking 
5-ARIs have significantly higher 
serum PSA at time of referral to 
urology for additional PCa diag-
nostic evaluation than nonusers 

in this cohort. As the unadjusted 
PSA at referral to urology for PCa 
risk was the same between 5-ARI 
users and nonusers, the effect of 
5-ARI use on serum PSA levels 
might not be routinely considered 
when assessing PCa risk. Future 
interventions to better inform pa-
tients and providers of the effect 
of 5-ARI use on serum PSA are 
warranted. STOP
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the quality of online patient deci-
sion aids for urological conditions. 
Urol Pract 2021; 8: 692.

Patient decision aids (PtDAs) 
are designed to educate patients 
evaluating medical or surgical 
treatments for a medical condition, 
providing explanations for various 
options with risks and benefits and 
helping to clarify treatment goals 
further. PtDAs are frequently uti-
lized in urology to assist patients 
in shared decision-making for con-
ditions such as pelvic organ pro-
lapse (POP), urinary incontinence 
(UI), benign prostatic hyperpla-
sia (BPH) and overactive bladder 
(OAB). With more PtDAs avail-
able online for easy access, it has 
become increasingly important to 
evaluate existing PtDAs to ensure 
high accuracy and readability for 
patients of varying health literacy 
backgrounds. Prior studies have 
shown that many online PtDAs are 
written above the recommended 
reading level while not meeting 
quality standards.1–3 

In this study, PtDAs for the 
previously mentioned urologi-
cal conditions were analyzed to 

determine the readability and 
quality of consumer health infor-
mation.4 This study is the first to 
analyze urological PtDAs using 
3 different measures specifical-
ly: readability formula scores, 
DISCERN quality criteria scores 

and the International Patient De-
cision Aid Standards (IPDASi 
v4.0) minimum standards criteria 
scores. 

A total of 23 urological pa-
tient decision aids were found 
by searching Google, PubMed®, 

Embase® and decision aid repos-
itories, including the Decision Aid 
Library Inventory (DALI), Nation-
al Institute for Health and Care 
Excellence (NICE), UK Clinical 
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Table. Readability scores by PtDAs

Condition of 
Interest Coleman Liau Flesch-Kincaid SMOG Gunning Fog Av Score

POP:

 DA_01 8.36 8.11 9.90 9.54 8.97

 DA_02 10.37 11.70 13.11 13.70 12.22

 DA_03 10.22 10.75 12.53 12.91 11.60

UI:

 DA_04 9.34 10.70 12.11 12.70 11.21

 DA_05 9.84 8.76 10.80 11.02 10.10

 DA_06 8.78 12.07 13.43 14.70 12.25

 DA_07 9.48 9.58 11.15 11.20 10.35

 DA_08 11.86 12.45 13.77 14.98 13.27

 DA_09 9.17 8.59 10.57 10.54 9.72

 DA_10 11.98 12.21 13.60 14.51 13.08

 DA_11 9.67 13.88 14.95 16.68 13.80

BPH:

 DA_12 8.91 8.48 10.15 9.70 9.31

 DA_13 10.08 8.72 10.46 10.11 9.84

 DA_14 9.07 7.98 10.37 9.91 9.33

Av±SD 11.08±1.57

Mean±SD readability score of 14 PtDAs using 4 formulas listed was grade level 11.08±1.57 (range 8.97-13.80). Scores of all 14 PtDAs exceeded 
6th grade reading level recommended by NIH, and on average PtDAs exceeded this level by 5 grade levels.
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Trials  Gateway (National Institute 
of Health Research [NIHR]) and 
the National Health Service (NHS) 
website. Of these 23 PtDAs, 14 were 
included as they had content rele-
vant to the urological conditions of 
interest, were written in English and 
text format, were directed at patients 
and were identified as a decision 
aid. Sources were excluded if they 
acted mainly as an advertisement, 
were costly or required patient reg-
istration. The 14 identified PtDAs 
were analyzed for their readability, 
DISCERN and IPDASi v4.0 scores. 

Readability scores were measured 
using the average of 4 different for-
mulas, with each estimating an ap-
proximate U.S. grade level required 
to comprehend the text. A higher 
score indicates a required higher 
level of education for comprehen-
sion.5 Quality scores were obtained 
using the DISCERN instrument, 
which analyzes the quality of written 
consumer health information, with a 
range of possible scores from 15 to 
75, and scores above 63 categorized 
as excellent and below 26 as poor.6,7 
The IPDASi v4.0 minimum stan-
dards criteria were simplified for 

this study to assess the overall quali-
ty of the PtDAs, focusing on qualifi-
cation as a patient decision aid and 
certification to avoid harmful bias.2,3  

On evaluating the identified uro-
logical PtDAs, we found that vari-
able quality and readability exist in 
the available online health informa-
tion. The mean grade level readabil-
ity score of 11 far exceeded the 6th 
grade reading level recommended 
by the National Institutes of Health 
(NIH; see table). This is consistent 
with other studies assessing online 
educational materials in medicine, 
which found that an average 11th 
grade reading level was needed for 
comprehension.4 The elderly popu-
lation is typically of a lower health 
literacy level. With many urological 
conditions being more prevalent 
in this group, we found that online 
urological PtDAs are likely not ap-
propriate for this population.8 Prior 
studies have shown that shortening 
sentences and substituting polysyl-
labic words to reduce syllable length 
can improve readability by 1 to 3 
grade levels.9,10 

The average DISCERN score of 
57.6 indicated good quality of infor-

mation. However, the IPDAsi v4.0 
criteria found that none of the iden-
tified urological aids met the inter-
national minimum standards of a 
patient decision aid. This suggests 
that currently available urological 
PtDAs are lacking in quality and re-
liability. Both quality measures can 
be addressed by authors self-assess-
ing for completeness during the de-
velopment of these aids. 

While patient decision aids can 
be of immense benefit to facilitate 
shared decision-making, online re-
sources may present poor quality 
information that may be difficult to 
comprehend. With more patients 
turning to the Internet for assis-
tance in medical decision-making, 
patient decision aids must be bet-
ter addressed and adapted for this 
growing audience. Based on this 
evaluation of existing urological 
PtDAs, the development of aids 
with lower reading levels and more 
consistent quality is recommended. 
Together, providers and patients 
can better utilize these aids to de-
cide on the appropriate treatment 
modality that aligns best with the 
patient’s goals. STOP
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The COVID-19 pandemic has 
impacted every aspect of health 
care delivery. During the first 
wave, non-essential care was 
postponed to promote resource 
stewardship and prioritize pa-
tient and occupational safety. 

These recommendations ex-
tended to oncology, with guide-
lines to defer non-emergent 
care during the spring of 2020.1 
Specifically, for prostate cancer 
(PCa), prior research has shown 
treatment can be safely deferred 
by 6 to 12 months, even for those 
with high-risk disease.2,3 Further-
more, initial reports from China 
suggested that surgical and on-
cology patients were at increased 
risk for poor COVID-19-related 
outcomes, leading to widespread 
recommendations for delayed 
PCa care. However, there were 
no governmental directives re-
garding the delivery of non-emer-
gent oncologic care, allowing for 
individual appraisal of the ap-

propriateness of PCa treatment 
during the spring of 2020. 

Although several single insti-
tutional studies describing PCa 
practice patterns during the pan-
demic have been published, com-
prehensive regional appraisal of 
PCa care delivery has been lim-
ited. The Pennsylvania Urologic 
Regional Collaborative (PURC) 
is a multicenter quality improve-
ment consortium of more than 
120 urologists in Pennsylvania and 
New Jersey.4 The collaborative 
spans urban, rural, academic and 
private practices capturing granu-
lar disease and treatment details. 
Data abstraction has been ongoing 
throughout the pandemic, and as 
such this data source provided a 

unique opportunity to assess the 
impact of COVID-19 on PCa care.

To that end, we queried PURC 
to determine the impact of the 
COVID-19 pandemic on PCa care, 
evaluating trends in procedure 
volumes and difference in patient 
characteristics prior to and during 
the initial wave of the pandemic.5 
Overall, we appreciated a substan-
tial decrease in the prostatectomy 
and prostate biopsy rates—39% 
and 55%, respectively—during the 
initial wave of the pandemic (see 
figure). These trends were contex-
tualized by concurrent drops in 
population mobility from home 
(abstracted from aggregated data of 
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users’ cell phone movements) and 
rising COVID-19 cases. As expect-
ed, as COVID cases began to de-
crease, people’s mobility increased, 
with a concurrent increase in PCa 
care. Mobility strongly correlated 
with both prostatectomy (r=0.87, 
p=0.002) and prostate biopsy vol-
ume (r=0.85, p=0.004).

Given the lack of unified direc-
tives, it was not unsurprising that we 
discovered large variation in proce-
dure volume at the practice level. 
This likely represents the complex 
interplay of physician attitudes to-
ward the pandemic, local incidence 
of COVID-19 cases and associated 
shifts in hospital resource allocation. 
Prior to the pandemic, biopsies were 
performed broadly across multiple 
sites; however, during the lockdown 
period the volume became concen-
trated to specific sites. Similarly, 
changes in prostatectomy volume 
varied from a 13% increase to com-
plete shutdown of surgical services.

Most striking, we found that there 
was a marked change in the racial 

distribution of patients receiving 
prostatectomy. Prior to the pandem-
ic, Black patients made up 19.5% of 
prostatectomy patients; this dropped 
to 2.9% during the initial pandem-
ic period (p=0.001). Historically, it 
has been well-established that Black 
Americans experience increased 
cancer-specific mortality compared 
to White patients. Specifically in 
PCa, it has been demonstrated that 
this gap resolves when access to 
care is equitable, suggesting that the 
complex interplay of social deter-
minants and systemic inequities are 
driving these differences rather than 
cancer biology.6 

Within PURC, this reduction was 
further explored, comparing prosta-
tectomy rates in men with nonmet-
astatic prostate cancer during and 
prior to the initial lockdown. Rela-
tive to White men with PCa, Black 
patients experienced a 97% reduced 
likelihood of surgery during the 
lockdown, when no differences ex-
isted prior to the pandemic.7 Fur-
thermore, there was no difference 

in age, COVID-19 risk factors (dia-
betes, cardiovascular disease etc) or 
PCa characteristics between Black 
and White patients in our cohort. 
Institutions that cared for a greater 
proportion of Black patients experi-
enced the greatest decline in opera-
tive volume. These findings provide 
insight into the fragility of our health 
care system to weather events eq-
uitably.8 Similarly, an early report 
from New York City articulated the 
disparate changes in breast cancer 
care within the New York City hos-
pital system.9 And, more recently, a 
study found that recovery of overall 
urological care was slower for Black 
patients when compared to other ra-
cial groups.10

Race is a social construct. Last 
year the American Medical Associ-
ation published research guidelines 
to promote reporting and under-
standing of racism as a determinant 
of health. Specifically, the  American 
Medical Association noted that “ac-
cepting race as a biological con-
struct—known as racial essential-

ism—exacerbates health disparities 
and results in detrimental health 
outcomes for marginalized and mi-
noritized communities.”11 Per the 
World Health Organization, social 
determinants of health, or the condi-
tions in which we are born and live, 
are “mostly responsible for health 
inequities—the unfair and avoid-
able differences in health status.”12 
As we continue to navigate the on-
going COVID-19 pandemic, med-
ical and surgical management of 
nonCOVID-19-related conditions 
will continue to be influenced by 
geographical and temporal trends 
in cases. With the continued pres-
ence of COVID-19 and its variants, 
we need to not just identify gaps in 
care, but work to understand the un-
seen societal levers that continue to 
shift the harshest outcomes toward 
minority communities and work 
to change these institutions to pro-
vide equitable care regardless of the 
 climate. STOP
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Figure. Regional temporal trends in prostatectomy and prostate biopsy relative to COVID-19 diagnoses and relative mobility in Pennsylvania. March 16, 
2020 marked beginning of lockdown within Pennsylvania. Trends in weekly procedure volumes (prostate biopsy in green and radical prostatectomy in 
yellow) were plotted before and after beginning of lockdown. Weekly new COVID-19 diagnoses are represented by shaded red area and percent change in 
aggregate population level mobility is depicted by grey line. Figure used by permission of the American Urological Association.
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Ureteral stents are ubiquitous in 
urology and can be associated with 
significant morbidity and com-
plications. Previous studies have 
shown that the risk of stent-related 
complications starts increasing af-
ter 3 months of placement,1,2 and it 
is therefore a key tenet of urologi-
cal practice to remove stents or ex-
change them if they are meant to 
remain indwelling. Retained and 
forgotten indwelling stents can be 
a substantial source of morbidi-
ty, be challenging to manage and 
even lead to medicolegal liabili-
ty.3–5 Unlike other medical devices 
such as total joint implants, there 
exist few robust, commercially 
available or off-the-shelf electronic 
medical record (EMR) based cen-
tralized tracking systems available 
for ureteral stents. We performed a 
scoping review of existing ureteral 
stent tracking systems worldwide, 
determining the impact these sys-
tems have on reducing the rate of 
retained stents.6 

We identified 9 studies with a 
total of 4,581 stents placed, where 
ureteral stents were tracked after 
placement. Stent tracking systems 
ranged from cell phone based ap-
plications to social networking ser-
vices, applications built into the 
EMR and manual data collection. 
Systems had varying features, such 
as a reminder function to identi-
fy patients who were overdue for 
stent removal.  Electronic stent 
tracking systems were superior to 
paper based systems in identify-
ing patients who were overdue for 

stent removal. Overall, lost or re-
tained stent rates ranged from 1.2% 
to 13% in our analysis and were re-
duced to <1% with the use of track-
ing systems in most of the studies 
(see table).  

When stents are left indwelling 
beyond the recommended dwell 
period, there is a risk of stent en-
crustation, stent failure and renal 
loss. Encrustation rates of stents in 
prior reports were 9.2% at 6 weeks, 
47.5% at 6 to 12 weeks and 76.3% 
after 12 weeks.7 Patients with en-
crusted stents require anywhere be-
tween from 1 to 6 different endou-
rological procedures for removal, 
at a cost that is 7 times more com-
pared to timely stent removal.2,8,9 
Furthermore, failure to arrange for 
timely followup for stent removal 
places the urologist at risk for liti-
gation.5 The purpose of our study 
was to reiterate the effectiveness of 
stent tracking systems to prevent 
lost and retained stents, to reduce 
the morbidity associated with re-
tained stents and to encourage 

development of centralized stent 
tracking software that is interopera-
ble across different electronic med-
ical systems.  STOP
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Table 1. Outcomes of reported stent tracking studies

Study Year Method No. Stents Results

Ather et al10 2000 PC tracker app 225 12.5% of stents overdue pre-tracking, down to 1.2% in year 
1 + 1.5% in year 2 after introducing tracker 

Tang et al11 2008 Chart review 203 11 (5.4%) overdue for removal; 51 stents without document-
ed removal (42 removed at other hospitals + 9 pts died with 
stents in place) 

Divakaruni et al12 2013 Chart review 147 20 (13%) removed after designated max stent life

Molina et al13 2017 Stent tracker app on PC 
+ smartphones

194 1 stent (0.5%) lost to followup; 9% overdue

MacNeil et al14 2017 Electronic stent register 
compared to no register

457 2 stents (0.4%) missed with register vs 6 (1.2%) missed 
without register

Wang et al15 2018 Function included in 
WeChat

183 0 stents (0%) forgotten; 22 (13%) delayed

Ulker et al16 2019 Smartphone app vs 
appointment card

90 0% lost to followup in app group vs 6.9% in group with 
appointment card

Javier-DesLoges  
et al17 

2019 Chart review + tracking 
using Epic*

1,788 16 stents (0.9%) removed >90 days after placement

Kim et al18 2019 Electronic stent tracker 
linked to medical record

2,194 354 pts (16.1%) suspected of harboring forgotten ureteral 
stents; total of 12 pts (0.5%) actually had forgotten ureteral 
stents 

*Epic Systems Corporation, Verona, Wisconsin.
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The Impact of the Price Transparency Mandate on Cost 
Reporting for Common Urological Services across the 
U.S. News Top 21 Hospitals
Akshay Sood, MD
VCORE—Vattikuti Urology Institute Center for 
Outcomes Research, Analytics and Evaluation, Henry 
Ford Hospital, Detroit, MI  
The University of Texas MD Anderson Cancer 
Center, Houston

Firas Abdollah, MD
VCORE—Vattikuti Urology Institute Center for 
Outcomes Research, Analytics and Evaluation, Henry 
Ford Hospital, Detroit, MI

Sood A, Butaney M, Olson P 
et al: The impact of the price 
transparency mandate on cost 
reporting for common urolog-
ical services across the U.S. 
News Top 21 Hospitals. Urol 
Pract 2021; 8: 657.

More than 500,000 American 
families file for bankruptcy each 
year due to illness and medical 
bills.1

The “Price Transparency” 
mandate has been proposed as 
one of the potential solutions to 
the daunting problem of high 
U.S. health care costs and asso-
ciated financial hardship by the 
way of empowering patients to 
strategize ahead to ensure finan-
cial security and possibly shop for 
their treatment. This ruling has 2 
discrete, complementary compo-

nents: first, it requires the hospi-
tals to disclose prices of their ser-
vices, and second, it obligates the 
insurers to provide enrollees with 
individual out-of-pocket costs in 
a “consumer-friendly” manner. 
The Centers for Medicare and 
Medicaid Services’ (CMS) final 
rule mandating the price trans-
parency ruling went into effect on 
January 1, 2021. 

We undertook a cross-section-
al study to evaluate the impact 
of the CMS ruling on public re-
porting of out-of-pocket costs for 
common general and specialist 
urological services across the 
U.S. News reported Top 21 hos-
pitals.2 We utilized the U.S. News 
2019–20 Best Hospitals Ranking 
to identify the Top 21 U.S. hos-
pitals.3 We focused on the Top 21 
hospitals as they represent the 
flagship centers for patient care 
across the U.S. Data mining was 
performed between April and 
June 2021. Prices of 14 commonly 
delivered urological services by 
general and specialist urologists 
were studied to obtain a compre-
hensive perspective of the pricing 
landscape in urological care. Ser-

vices evaluated included an office 
visit for lower urinary tract symp-
toms, clinic ordered lab tests such 
as the prostate specific antigen 
and urinalysis, clinic-based pro-
cedures including cystoscopy and 
prostate biopsy, commonly pre-
scribed urological medications in-
cluding tamsulosin and sildenafil, 
and urological surgeries (fig. 1). 
The prices of these services were 
searched for within the individual 
institutional chargemasters. The 
obtained prices were adjusted 
for geographic cost of living for 
each individual hospital, with the 
Mayo Clinic in Rochester, Min-
nesota as the referent, given its 
top rank. All statistical analyses 
were performed using SAS® 9.3. 
No institutional review board ap-
proval or informed consent was 
required as all information was 
publicly available and no human 
participants were involved. 

The chargemasters for all 21 
hospitals were publicly available. 
However, not all chargemasters 
contained information on the 14 
commonly utilized urological ser-
vices that were studied. For ex-
ample, only 33.3% (7/21) of the 

hospitals quoted a price for pros-
tate check-up, and between 61.9% 
and 90.5% (13–19/21) of the hos-
pitals had data on the 5 specialty 
procedure prices (fig. 1). Overall, 
only 3 (14.3%) of the 21 hospitals 
provided information on all 14 
commonly delivered urological 
services that were queried, and 
only 3 of the 14 (21.4%) urolog-
ical services studied had a price 
listed across all 21 hospitals. The 
listed prices for the studied ser-
vices varied substantially among 
the 21 hospitals. The variation 
was in the range of fivefold to 
tenfold (figs. 2 and 3). Lastly, and 
probably most importantly, it was 
unclear whether the listed prices 
reflected hospital charges, payer 
reimbursement or out-of-pocket 
costs for the patients.4

The current study demon-
strates that the prices for com-
mon urological services are not 
uniformly reported among the 
Top 21 U.S. hospitals and, when 
available, are highly variable. 
Furthermore, these prices are 
not consumer friendly, as it is 
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Figure 1. Study design and proportion of hospitals providing prices for 14 common urological services in their chargemasters.
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unclear what they represent. A 
specific example is of the prices 
listed for 3 of the 8 studied proce-
dures: prostatectomy, ureterosco-
py and transurethral resection of 
the prostate; the prices listed for 
these procedures in the charge-
masters were based on the CMS’ 
Diagnosis Related Group nomen-
clature. This is of little value to a 
patient deciding among hospitals 
or treatments based on his or her 
financial constraints, as it does 
not provide the patient with the 
vital information that he or she 
needs, which is the out-of-pocket 
cost. Neither is it helpful to the 
physician counseling the patients 
on cost-effectiveness. Our study 
therefore highlights an import-
ant disconnect at the hospital ad-
ministration level with regards to 
providing patients with reliable 
resources to seek financially in-
formed medical care. A recent 
article by National Public Radio 
based on Kaiser Health News 
analysis found similar results.5

Thus, although in theory the 
Price Transparency ruling sounds 
like a win for the patients and 
U.S. health care, in practice much 
work needs to be done before the 
merits of this mandate may be re-
alized. STOP

1. Himmelstein DU, Lawless RM, Thorne D et al: 
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109: 431.
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8: 657.
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pitals Honor Roll and Medical Specialties Rank-
ings. U.S. News & World Report 2020. Available 
at https://health.usnews.com/best-hospitals/
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4. Arora V, Moriates C and Shah N: The challenge 
of understanding health care costs and charges. 
AMA J Ethics 2015; 17: 1046.

5. Appleby J: Hospitals Have Started Post-
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Reveal. NPR Health Shots 2021. Available 
at https://www.npr.org/sections/health-
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Figure 2. Individual bar plots show availability of and variability in publicly listed prices for 9 common general urological services across 21 hospitals: clinic 
visit for lower urinary tract symptoms (A), prostate specific antigen test (B), urinalysis (C), office cystoscopy (D), office prostate biopsy (E), tamsulosin (F), 
sildenafil (G), ureteral stent insertion with cystoscopy (H) and transurethral resection of prostate (I). X-axis represents anonymized 21 top-ranked hospitals 
based on U.S. News rankings, and the y-axis represents chargemaster listed prices in U.S. dollars.

Figure 3. Individual bar plots show availability of and variability in publicly listed prices for 5 common specialist urological services across 21 hospitals: 
robot-assisted radical prostatectomy (A), ureteroscopy for stone (B), inflatable penile prosthesis (C), mid urethral sling (D) and circumcision (E). X-axis 
represents anonymized 21 top-ranked hospitals based on U.S. News rankings, and the y-axis represents chargemaster listed prices in U.S. dollars. 

THE IMPACT OF THE PRICE TRANSPARENCY MANDATE ON COST REPORTING FOR COMMON UROLOGICAL  
SERVICES ACROSS THE U.S. NEWS TOP 21 HOSPITALS
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A New Era of Digital Robotic Surgery: 3D Technologies 
for Intraoperative Navigation During Robot-Assisted 
Partial Nephrectomy 
Ahmed Ghazi, MD, FEBU, MHPE
University of Rochester, NY

The extent to which robot-assist-
ed surgery has been embraced by 
the surgical community has been 
unparalleled, driven by develop-
ments in 3-dimensional (3D) visu-
alization, ergonomic design, en-
ergy delivery systems, instrument 
miniaturization, precision and dex-
terity across 4 generations of the da 
Vinci® Surgical System (Intuitive 
Surgical, Inc., Sunnyvale, Califor-
nia) to maximize the full potential 
of a minimally invasive surgical 
approach. With the da Vinci robot 
approaching almost 2 decades of 
commercial use, a shift in the focus 
toward advances in software inte-
gration are now shaping the future 
of minimal invasive surgery.1

This is exemplified in robot-as-
sisted partial nephrectomy (RAPN) 
where confined working spaces, a 
lack of haptic sensation, proximi-
ty to critical vasculature and other 
vitally important anatomical struc-
tures bestow significant challenges 
on the surgeon.2 Recent advances 
in the field of surgical image guid-
ance show promise in helping ad-
dress these issues. In its most ad-
vanced form, this combination of 
technologies results in a fusion of 
visual information such that the op-
erative field is combined with navi-
gational cues and representations of 
key anatomical structures through 
augmented reality alignment, regis-
tration and overlay. Intraoperative 
ultrasound-guided navigation has 
long been utilized during RAPN 
as it relays additional information 
directly into the surgical console 
revealing otherwise obscured anat-
omy.3 However, development of a 
precise radiological guidance tech-
nology to specifically address diffi-
culties of this procedure would be 
a superior technique.4 Multi-modal 
visualization, where 3D anatomical 
models are layered onto live video 
feeds, represents the cutting edge 
of surgical navigation systems, es-

pecially for robotic platforms. 
IRISTM is the first interactive 3D 

anatomical modeling software that 
allows functional manipulation of 
anatomical models for intraopera-
tive navigation during RAPN. The 
process converts DICOM files of 
computerized tomography (CT) 
images to 3D virtual anatomical 
models, viewed on an iOS device 
that can be directly relayed and 
manipulated into the da Vinci sur-
gical system TileProTM input for in-
traoperative navigation (fig. 1).

In an IRIS pre-market study 
conducted at the University of 
Rochester, scans of 40 patients 
with renal masses were reviewed 
by 6 urologists.5 The vast majori-
ty reported IRIS to be very intu-
itive, with accurate representation 
of the anatomical details of all kid-
ney components and tumor. IRIS 
improved surgeon confidence in 
completing the planned procedure 
compared to 2-dimensional CT 
alone with a higher tendency to 
attempt partial vs radical nephrec-
tomy, especially in high nephrom-
etry score complex cases. IRIS was 
found to be an optimal adjunct that 
could potentially influence efficien-
cy and outcomes of the procedure. 

In the first study to show clinical 
utility of IRIS, the technology was 
utilized for preoperative planning 
and intraoperative navigation via 
an iOS device and da Vinci surgi-
cal system TilePro input in 19 pa-
tients scheduled for RAPN at the 
University of Rochester (fig. 2).6 
The impact of IRIS on anatomy 
interpretation and procedure effi-
ciency was evaluated for every case 
through a 5-point Likert-type scale. 
The degree of overlap between the 
preoperative planned clamping 
technique and the actual clamping 
performed operatively was evalu-
ated. Mean (±SD) age, body mass 
index, RENAL (radius, exophytic/
endophytic, nearness of tumor to 
collecting system, anterior/poste-
rior, location relative to polar line) 

nephrometry score and tumor di-
ameter were 61 (±15), 30 (±5.5), 

NEW TECHNOLOGIES

Figure 1. IRIS 3D virtual anatomical models, viewed on an iOS device and directly relayed and 
 manipulated into da Vinci surgical system TileProTM.

Figure 2. Intraoperative navigation using IRIS during a partial nephrectomy for a complex renal 
tumor facilitating hilar dissection (a) defining tumor depth and violation of the urinary system (b).
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7.3 (±2.2) and 28.4 (±16.6) years, 
respectively. Of the tumors 21% 
were hilar, and 37%, 47% and 16% 
of patients had a RENAL score of 
4–6, 7–9 and 10–12, respective-
ly. Average (±SD) blood loss and 
ischemia time were 129 (±108.6) 
ml and 18.1 (±7.7) minutes, respec-
tively. Preoperatively, all surgeons 
rated (≥4) that IRIS helped achieve 
good spatial sensation of the anato-
my. Ratings reached 100% during 
preoperative planning for higher 
renal score cases and during intra-
operative navigation for all cases. 
Intraoperatively, surgeons rated 
that IRIS improved procedure ef-
ficiency in 79% of cases, mainly 
attributed to ease in interpreting 
anatomy (95% of cases). The ma-
jority of surgeons (63%) spent an 
average of <5 minutes reviewing 

IRIS. In 15 of 19 cases, a high de-
gree of overlap was found between 
preoperative planned clamping 
techniques to the actual operative 
clamping technique. In 5 cases, sur-
geons were able to perform super 
selective or off-clamp technique.

Preliminary analysis of 9 CT only 
arm versus 9 IRIS RAPN arm cas-
es with comparable mean age (62 
vs 65), body mass index (28 vs 32), 
RENAL nephrometry score (9) and 
tumor diameter (28.1 vs 32.1 mm), 
respectively, were compared. Pre-
operatively, all surgeons rated (≥4) 
that IRIS helped achieve good spa-
tial sensation of the anatomy and 
only 56% of the surgeons who used 
CT rated (≥4). Intraoperatively, sur-
geons rated that IRIS improved 
procedure efficiency in 100% of cas-
es compared to 0% in the CT arm, 

mainly attributed to ease in inter-
preting anatomy in the IRIS arm 
(100% of cases). In 6 of 9 IRIS cases, 
a high degree of overlap was found 
between preoperative planned 
clamping techniques to the actual 
operative clamping technique in 
IRIS arm, and 4 of the 9 cases per-
formed super-selective or off-clamp 
technique in the IRIS arm com-
pared to none in the CT arm. 

Benefits of this intraoperative 
adjunct are evident, however 
these technologies can be further 
enhanced through automated reg-
istration that includes a seamless 
integration into the current sur-
gical workflow. Towards this end, 
researchers at the Vanderbilt In-
stitute for Surgery and Engineer-
ing developed a touch-based reg-
istration method that requires no 
additional hardware. Using data 
already recorded by the da Vinci 
Xi regarding an instrument’s tip 
position in space the topography 
of the kidney surface is mapped 
by tracing a section of the renal 
capsule with the instrument.7 A 
computer algorithm subsequent-
ly registers the surface contours 
from the operative field to those 
from segmented preoperative im-
aging and displays a reconstruct-
ed kidney relative to modeled da 
Vinci instruments in TilePro (fig. 
3). As the kidney is mobilized 
during the operation, updates to 
the registration can be made in-
stantaneously by using virtual 
fiducials, thus avoiding the need 
for invasive fiducial placement, 
intraoperative cross-sectional 
imaging/segmentation or opti-
cal trackers seen with other reg-
istration methods. Additionally, 
bodily fluids and smoke will not 
interfere with the registration as 

may be the issue in computer vi-
sion-based approaches. Most im-
portantly, an operator does not 
have to manually align a recon-
structed kidney with the opera-
tive field. Vanderbilt researchers 
are currently evaluating the regis-
tration error of their touch-based 
approach in a clinical series. 

IRIS offers an interactive and 
accurate representation of complex 
anatomy, intraoperatively allowing 
surgeons to perform the procedure 
efficiently with consistency. Immi-
nent improvements include manip-
ulating the 3D model using master 
controls, additional procedures 
(robotic radical prostatectomy) 
and 1-step  Picture Archiving and 
Communication System (PACS) 
integration.

As robotic surgery enters the 
digital era, further evidence of the 
impact of this and similar technolo-
gies on patient outcomes is required 
to justify commercialization. STOP
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Figure 3. Touch-based registration method:  mapping kidney surface by tracing a section of kidney 
with robotic instrument that registers it to segmented preoperative imaging displaying a reconstruct-
ed kidney relative to modeled da Vinci instruments in TilePro.
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Optimal Laser Technology for Stone Management
Joel M.H. Teichman, MD, FRCSC
University of British Columbia, Vancouver, Canada

The plenary panel, Optimal Laser 
Technology for Stone Manage-
ment, was broadcast online Satur-

day, September 10, 2021 during the 
virtual AUA annual meeting. I had 
the privilege to moderate the ses-
sion, which included presentations 
on low power holmium (Ho):YAG 
lithotripsy, variable pulse Ho:YAG 

lithotripsy, pulse modulated 
Ho:YAG lithotripsy and thulium 
fiber laser (TFL) lithotripsy. 

Dr. Margaret Pearle from UT 
Southwestern presented the case 
for low power Ho:YAG lithotripsy. 

She characterized these low pow-
er Ho:YAG lasers as under 35 W 
power, with pulse energies from 
0.4 to 5 J, with pulse  durations 
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about 350 μsec. She noted equiv-
alent stone-free outcomes using 
low power versus high power (120 
W) Ho:YAG lasers, with a slightly 
longer lithotripsy time for the low 
power cohort in 1 study.1 Another 
study comparing in vitro calyceal 
and ureteral models for lithotripsy 
showed low power Ho:YAG la-
ser settings can achieve the same 
fragmentation as high power ma-
chines.2 She pointed out these 
lasers provide ability to dust and 
fragment, but with much reduced 
range of settings compared to 
newer lasers. She noted the cost of 
low power Ho:YAG machines as 
less than half of 120 W units and 
less than a third of pulse modulat-
ed units, and characterized the low 
power Ho:YAG units as a “work-
horse” that gets the job done!

Dr. Mordechai Duvdevani from 
the Hebrew University, Israel pre-
sented the case for variable pulse 
Ho:YAG lasers. He reviewed the 
differences of pulse duration, with 
some Ho:YAG lasers describing 
a short or standard pulse general-
ly under 140 μsec and then a long 
pulse generally 350–700 μsec. He 
noted some lasers also give a medi-
um pulse. The longer pulse yields 
less retropulsion and less fiber 
burn-back compared to the shorter 
pulse duration.3,4 The shorter pulse 
often is used for fragmentation 
settings, with higher peak power 
and more photons above criterion 
threshold for stone ablation, where-
as with long pulse, more photons 
go toward water absorption and 
increased temperature. He cited a 
paper showing the long pulse had 
the highest temperature rise, con-
trolling for all other factors, com-
pared to shorter pulse durations or 

to pulse modulation settings.5

Dr. Oriol Angerri Feu from 
Universitat Autònoma de Barce-
lona, Spain presented the case 
for pulse modulated Ho:YAG 
lithotripsy, where a first pulse is 
synchronized with a second pulse 
that can ride the initial vapor bub-
ble through the “Moses” channel. 
He showed different pulse mod-
ulation modes that provide for 
reduced retropulsion in contact 
lithotripsy, and enhanced frag-
mentation working with a step-
off distance from the stone.6 He 
mentioned several branded pulse 
modulation Ho:YAG lasers and 
showed a graphic of each of these 
vapor bubbles simultaneously to 

demonstrate the differences. He 
added that more research is re-
quired to better define which set-
ting works optimally. Echoing Dr. 
Duvdevani, he noted longer pulse 
durations (compared to shorter 
pulse durations) cause more heat-
ing of the aqueous environment, 
risking potential thermal injury to 
the ureter in long pulse durations 
even with just a few seconds of use.

Dr. Oliver Traxer from Sorbonne 
University in Paris presented the 
case for TFL. He noted preclini-
cal data that support higher water 
absorption, smaller fragments and 
less retropulsion than Ho:YAG.7 
He referenced data showing TFL 
efficacy and stated that more con-
firmatory research is needed.8 He, 
too, cautioned against using long 
pulse durations or high power TFL 
settings that might risk thermal in-
jury to the ureter.

In the remaining live discus-
sion, I posed several questions to 
the presenters, including, “What is 
your preferred setting and fiber for 
your designated machine?” For a  
7 mm ureteral stone, their pre-
ferred settings were low power 
Ho:YAG laser (200–272 μm fi-
ber, 0.5–0.8 J at 8–12 Hz), vari-
able pulse Ho:YAG laser (200 
μm fiber for flexible ureterosco-
py, 365 μm fiber for semirigid 
ureteroscopy, 0.5–0.6 J pulse en-
ergy, 20 Hz, short pulse), pulse 
modulated Ho:YAG laser 200– 
230 μm fiber, 0.2 J at 40 Hz, contact 
or distance settings) and TFL 
(150 μm fiber, 0.3–0.5 J, 10–20 
Hz, short pulse). For a 12 mm low-
er pole renal stone, their preferred 
settings were low power Ho:YAG 
(200–272 μm fiber, 0.8 J pulse 
energy for fragmentation setting,  

8–12 Hz, short pulse if posible and 
displace the stone if the angle is 
difficult), variable pulse Ho:YAG 
(200 μm fiber, short pulse 0.2 J with 
maximal frequency but maximum 
power of 24 W to avoid thermal 
injury) and TFL (150 μm fiber,  
0.3–0.5 J pulse energy, short pulse 
to achieve high peak power, fre-
quency 20–50 Hz, maximum power  
24 W to avoid thermal injury).

When the panel members were 
asked, “If you had to pay out of 
pocket with your own money for 
any of these machines, what would 
you purchase?” the answers ranged 
from reliable, workhorse low pow-
er Ho:YAG to higher tech pulse 
modulated Ho:YAG and TFL! STOP
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Panel Discussion on Transitional Care in the Spina  
Bifida Patient
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Advances in medical and sur-
gical therapy allow most children 
with spina bifida (SB) to survive 
to adulthood. Lifelong urological 
care is required, but about 60% 
of patients do not establish adult 
care.1 About 80% of pediatric urol-
ogists recommend that patients 
with prior complex surgical recon-
struction be followed by urologists 
with specific interest, training and 
experience in transitional urology. 
For the Plenary Session, we pre-
sented a case-based discussion of 
a 26-year-old female with SB and 
a history of multiple lower urinary 
tract reconstructions in childhood 
presenting to reestablish urological 
care, having been discharged from 
her pediatric SB clinic 8 years pri-
or. We aimed to focus on scenarios 
every urologist might encounter, 
emphasizing the knowledge gap in 
our typical discussions (obstetrics), 
drawing on experience and (when 
available) evidence.

Baseline Evaluation and 
Surveillance

Adults with SB utilize ambu-
latory care less than children.2 
Monitoring should focus on safety 
(upper tracts, infections, soft tissue 
protection) and quality of life-relat-
ed issues (satisfaction with bladder 
management, time and resourc-
es), aiming for patients’ health 
and happiness. Symptoms and 
quality of life should be tracked, 
preferably with validated instru-
ments (Neurogenic Bladder Symp-

tom Score3 and QUAlity of Life 
Assessment in Spina bifida for 
Adults,4 respectively).

Testing recommendations in-
clude annual renal/bladder ultra-
sound, serum creatine and, after 
urinary reconstruction, B12 levels. 
Cystoscopy and upper tract imag-
ing after bladder augmentation are 
recommended after clinical chang-
es in upper or lower urinary tract 
status, gross hematuria, recurrent 
symptomatic urinary tract infec-
tions (UTIs), increasing inconti-
nence or pelvic pain.5 

Prenatal and Sexual 
Counseling

There is a lack of sexual coun-
seling in SB patients. Only 38% 
of male and 54% of female SB pa-
tients receive SB-specific sexuality 
counseling from physicians. About 
95% have inadequate knowledge 
about SB-specific sexual health. 
Only 39% discuss sexuality is-
sues with a doctor. Among SB pa-
tients and parents who have not 
spoken with physicians, virtually 
everyone would have discussed 
sexuality issues if their physicians 
had initiated the conversation. SB 
patients are interested in sex and 
fertility, with the same desires for 
relationships and fertility as their 
healthy counterparts.6 In 1 study, 
29% of women had unwanted sex-
ual contact.6 Disability, particu-
larly cognitive, is a risk factor for 
sexual abuse.

Fertility in females with SB is 
equivalent to the general popula-
tion.7 Development of neural tube 
defects is linked to folic acid me-
tabolism. Risk of transmission to 
offspring is 1%–8% where 1 parent 
has SB (male or female), increasing 
to 15% if both are affected. As neu-
ral tube defect occurs in the first 
3–4 weeks of gestation, supplemen-
tation with folic acid at a high dose 
of 4–5 mg/day (compared to 0.4 
mg/day) is recommended by the 
Centers for Disease Control and 
Prevention and the American Col-
lege of Obstetricians and Gynecol-

ogists, beginning a minimum of 3 
months before conception through 
12 weeks of gestation. Folic acid 
should be increased alone, not in-
creasing the dosage of prenatal 
vitamins. Accurate renal function 
evaluation should be undertaken 
and risks of pregnancy discussed 
(worsening renal insufficiency, hy-
pertension, preterm labor, growth 
retardation).8

Role of General Urologist 
during Pregnancy in SB

Women with SB have higher 
rates of complications in pregnan-
cy, especially after lower urinary 
tract reconstruction, including 
upper tract changes, catheteriza-
tion difficulties, new incontinence 
(17%–39%) and UTIs, with up to 
46% needing a nephrostomy tube.9 
Close urological monitoring during 
and after pregnancy is needed. 
Between 7% and 100% of women 
experience problems catheterizing 
bowel and bladder channels.9,10 

Women with SB have a higher 
risk of symptomatic UTIs/pyelo-
nephritis. Pyelonephritis can lead 
to preterm labor, fetal wasting 
and low birth weight. To reduce 
UTI/pyelonephritis risks, some 
advocate antibiotic prophylaxis, 
whereas others culture the urine 
routinely and treat cystitis or as-
ymptomatic bacteriuria to avoid 
antibiotic resistance. 

There is a concern for generat-
ing appropriate Valsalva with uter-
ine contractions in SB, prolonging 
labor, leading to urinary fistulas or 
emergent cesarean delivery (CD). 
There are few data available for 
successful vaginal delivery in this 
group. If a woman with low lumbar, 
ambulatory SB with reconstruction 
desires a vaginal birth after care-
ful discussion with the obstetrician 
and assessment of pelvic strength, 
scheduled vaginal delivery should 
be considered, with the urology 
team being ready for potential CD.

Teamwork and pre-delivery 
planning are critical.9  CD may 
be challenging given previous 

reconstruction. A urologist fa-
miliar with reconstruction needs 
to be present and to participate. 
Despite an expert urologist be-
ing present in all CD deliveries 
in 1 series, 40.5% of patients had 
complications.9 

(Emergency) Cesarean 
Section

The goal of delivery is a healthy 
baby and a healthy mother. Ap-
proximately 95% of safe delivery 
management begins before the 
scheduled CD. This includes com-
munication with the maternal-fetal 
medicine team, decision about de-
livery environment (labor and de-
livery vs operating room), instru-
ment and disposable availability 
(catheters, wires, suture), person-
nel who will be present (urology 
technician/circulator), appropriate 
pre-delivery imaging if needed and 
a discussion about approach (ab-
dominal incision, uterine incision).

Delivery considerations include 
maternal position (monitors may 
alter exposure), urine culture, an-
tibiotic management, anesthetic 
(epidural may not be high enough 
for long midline if needed), the fact 
that the mesentery often pushes 
to the side with particular care re-
quired if mesenteries involved are 
bilateral, Mitrofanoff management 
(often redundant due to uterine en-
largement), suprapubic tube man-
agement (if placed during pregnan-
cy), drains and particular care with 
ureters (especially if previously 
replanted). It is important to check 
for enterotomies and run the bowel 
prior to closure.

In conclusion, adults with SB 
need yearly, scheduled evaluations 
to monitor for renal/bladder safe-
ty. New symptoms (like recurrent 
UTIs or hematuria) should prompt 
more thorough and frequent evalu-
ations. Adolescents and adults are 
sexually active and express desire 
for children at the same rate as the 
general population, but many have 
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little to no education in this area. 
Folic acid supplementation (4 mg/
day) is recommended. Higher rates 
of complications during pregnan-
cy and delivery in women with SB 
demand regular involvement of a 
urologist from very early pregnan-
cy to well after delivery. Antibiotic 
prophylaxis or vigilant screening 
for UTIs/asymptomatic bacteriuria 
should be considered. Given the 
higher rate of premature labor, an 
elective/scheduled CD should also 
be considered, and a high-risk obste-
trician and urologist with experience 

in reconstruction should be avail-
able. Healthy delivery starts before 
the delivery date, with emphasis on 
the importance of communication 
as well as protecting previously re-
constructed anatomy. STOP

Disclosures: Konrad Szymanski: 
research grants (NIH-NIDDK- 
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R21NS111383), Rose Khavari: research 
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NIH-NIDDK- K23DK118209), Had-
ley Wood: site principal investigator 
(Boston Scientific).
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Pelvic Fracture Urethral Injuries: When and How?
Reynaldo G. Gómez, MD, FACS
Hospital del Trabajador, Santiago, Chile

Management of pelvic fracture 
urethral injuries (PFUIs) is a perma-
nent challenge. Here, we discuss 2 
modifications aimed at improving 
results, based on our experience 
spanning over 30 years. “When?” 
relates to timing for reconstruction 
and “How?” to our vessel sparing 
approach.

PFUI: When?
Acute management of a PFUI 

with suprapubic cystostomy 
placement and a delayed recon-
struction is a widely accepted 
strategy. However, the best time 
to proceed to this delayed recon-
struction has not been established. 
Traditionally, an interim waiting 
time of “3 to 6 months” has been 
advocated to allow for “hemato-
ma reabsorption and resolution of 
traumatic inflammation.” Howev-
er, this recommendation has not 
yet been validated with objective 
data. While it may be true that 
many of these patients present 
complex and severe injuries re-
quiring a lengthy recovery time, 
there is a subset of patients who 
can undergo reconstruction earli-
er. In our institution, we evaluate 
the patients at 4–6 weeks and pro-
ceed to reconstruction if 3 criteria 
are met: 1) that the pelvic fracture 

is stable, thus the orthopedic con-
sultant authorizes us to place the 
patient in an extended lithotomy 
position; 2) that other associated 
injuries have been stabilized; and 
3) that following digital rectal pal-
pation, the perineum is consid-
ered soft, ruling out hematoma or 
post-traumatic inflammation.

To validate our approach, we 
analyzed the outcome of recon-

struction by comparing early ver-
sus late surgery. To perform a clean 
comparison, we selected only those 
patients treated with suprapubic 
tube placement and delayed ure-
throplasty. Patients treated with 
catheter realignment or those who 
failed catheter realignment were 
excluded. Patients were split into 
2 groups: those who underwent 
reconstruction within the first 6 

weeks following injury (Group A) 
and those underwent reconstruc-
tion 12 or more weeks after the 
injury (Group B). Ten patients op-
erated on between 6 and 12 weeks 
were also excluded from the com-
parison. No discernible difference 
was shown in the outcome of pa-
tients from the 2 groups (see table).1

Comment: This suggests that 
in the selected cases of those pa-
tients who met the 3 criteria, a 
mandatory waiting time of 3 or 
more months is unnecessary. In 
these patients, early reconstruc-
tion at 4–6 weeks may be per-
formed safely, minimizing the 
morbidity and disability of a su-
prapubic cystostomy.

PFUI: How?
Reconstruction of PFUI re-

quires mobilization of the bulbar 
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Table. Comparison of early vs late reconstruction

Group A
≤6 Wks

Group B
≥12 Wks

p Value

Characteristics:

 No. pts 22 17

 Median wks delay to repair (range) 5 (2–6) 34 (12–141) 0.0014

 Median yrs age (range) 32 (17–66) 26 (17–69) 0.65

 No. pts with associated injuries (%) 10 (46) 10 (59) 0.61

 Mean Injury Severity Score (range) 21 (18–29) 23 (18–41) 0.3

 Median mos followup (range) 76 (11–231) 40 (2–277) 0.58

 Median cm urethral gap (range) 1.5 (1–3) 2 (1–4.5) 0.11

Outcomes:

 Mean mins operative time 161 191 0.12

 No. complications (%) 4 (18) 7 (41) 0.22

 No. transfusion (%) 1 (5) 3 (18) 0.42

 No. stricture recurrence (%) 2 (9) 0 (0) 0.58

 No. incontinence (%) 1 (3) 2 (12) 0.81

 No. erectile dysfunction (%) 13 (59) 9 (53) 0.95

“ In the selected 
cases of those 
patients who met 
the 3 criteria, 
a mandatory 
waiting time of 3 
or more months is 
unnecessary.”

PANEL DISCUSSION ON TRANSITIONAL CARE IN THE SPINA BIFIDA PATIENT
Arrow-right Continued from page 58
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PELVIC FRACTURE URETHRAL INJURIES: WHEN AND HOW?
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urethra to remove the scar tissue 
and reach the prostatic apex. To 
do this, the bulb must be separated 
from the perineal membrane, with 
division of the bulbar arteries. The 
distal urethral stump then becomes 
a flap, with retrograde irrigation 
from the glans and some perforat-
ing arteries. However, in some cas-
es, penile arterial blood supply has 
been compromised by the pelvic 
fracture, resulting in penile arterial 
insufficiency. In such cases, isch-
emic necrotic failure of the urethral 
reconstruction has been reported. 
After Jordan and co-workers intro-
duced the vessel sparing concept 
for surgery in the proximal bulbar 
urethra,2 we modified the classic 
PFIU reconstruction technique 
to preserve the antegrade arterial 
blood supply.

Technique: After standard 
dissection of the bulb but pri-
or to its mobilization from the 
 perineal membrane, the bulbar 
arteries are located using a di-
rectional Doppler ultrasound 
stethoscope (fig. 1). A decision is 
then made to sacrifice the artery 
with the weakest Doppler signal 
to preserve the contralateral best 
artery. The bulb is then mobi-
lized from one side only; the scar 
tissue is removed, and the apical 
prostatic urethra is exposed as 
usual (figs. 2 to 4). No dissection 
is performed at the bulb con-
tralaterally, thus preserving the 
artery on that side. The end-to-
end anastomosis is then complet-
ed with the standard technique. 
Preservation of bulbar arterial 
inflow coming from the spared 
bulbar artery is verified by di-
rectional Doppler auscultation at 
the end of the anastomosis.

We reported our preliminary ex-
perience in 2015 with 26 cases.3 We 
now have 48 cases with a mean fol-
lowup of 56 months and 1 stricture 
failure observed at 15 months, giv-
ing a 98% success rate. In all cases, 
it was possible to preserve 1 artery 
and perform a tension-free, wide 

mucosa-to-mucosa, end-to-end 
anastomosis. In some cases, when 
the urethra is in continuity without 
complete disruption, both bulbar 
arteries can be spared.

Comment: Preservation of 
the arterial blood supply to the 
bulb during PFUI reconstruction 

is feasible and can be achieved 
without compromising the results. 
Theoretically, a well irrigated re-
construction should heal better, 
and this technique may avoid 
ischemic failure of an otherwise 
well performed urethroplasty. 
Moreover, in the future, some of 
these patients may require an ar-
tificial sphincter implantation due 
to post-traumatic incontinence, 
and a well vascularized bulb may 
decrease the chances of cuff-relat-
ed complications. With this small 
series, we cannot prove that vas-
cular preservation improves the 
outcome of reconstruction, but 
our results are highly encourag-
ing. We propose that these modi-
fications should be considered by 
reconstructive urologists perform-
ing PFUI surgery. STOP
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Figure 1. Location of bulbar arteries with a 
Doppler ultrasound probe.

Figure 2. Bulbar urethra is retracted to right 
mobilizing bulb from left side; crura has been 
split and left bulbar artery divided, exposing 
scar to be removed.

Figure 3. No dissection is performed on right 
side to preserve right bulbar artery.

Figure 4. Here, right-sided approach has been 
taken to preserve left artery; bulb is retracted 
to left, scar has been removed and proximal 
urethra is ready for anastomosis. Note that bulb 
remains attached to perineum.

“ Preservation of 
the arterial blood 
supply to the bulb 
during PFUI 
reconstruction is 
feasible and can be 
achieved without 
compromising  
the results.”

AUA2021: A Meeting of Firsts
Angela B. Smith, MD, MS
AUA Assistant Secretary for Latin America & the 
Caribbean

As I reflect on the 2021 AUA 
Annual Meeting, I am struck by 
the number of firsts that occurred 

at the meeting, many of them 
due to the strong support of our 
colleagues in Latin America and 
the Caribbean. The 26th Annual 
AUA/Confederación Americana 
de Urología (CAU) Spanish Urolo-

gy Program kicked off the meeting 
on Thursday and was held virtually 
for the first time ever. Presented in 
English and simultaneously trans-
lated into Spanish, this program is 
one of the most popular programs 

at the Annual Meeting, and this 
year was no different. The CAU 
Program was well attended with a 
high level of engagement between 
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speakers and attendees interacting 
within the online chat, facilitat-
ing thought-provoking exchanges 
among colleagues from all around 
the world. 

In addition, the entire plenary 
session from Friday to Monday was 
simultaneously interpreted into 
Spanish and Brazilian Portuguese. 
While Spanish interpretation of the 
plenary has been offered for the 
past several years, this was the first 
time the plenary was also offered 
in Brazilian Portuguese to meet the 
needs of the 1,000 AUA members 
residing in Brazil. The AUA also 
decided to provide simultaneous 
translation for the Brazilian Portu-
guese Urology Program, which was 
presented in conjunction with the 

Sociedade Brasileira de Urologia 
(SBU). Among just those 3 events, 
the AUA now has nearly 80 hours 
of translated AUA Annual Meeting 
content available on demand for 
all registered attendees! I invite our 
Spanish and Portuguese—speak-
ing members to take advantage of 
this quality content in their native 
language, available online to regis-
tered attendees until December 31, 
2021.  

But the firsts aren’t done yet. 
The inaugural Asociación Urológi-
ca de Centroamérica y el Caribe 
(AUCA) program was held on 
Monday with lectures provided in 
Spanish by urologists from Latin 
America and the Caribbean in-
cluding Cuba and the Dominican 

Republic. This program was also 
attended during the “live” presen-
tation due to the unwavering sup-
port of our colleagues within the 
Latin American and Caribbean 
region. The success of these virtual 
sessions, many of which required 
rapid reorganization to accom-
modate the virtual format, would 
not have been possible without 
the trust built upon many years of 
friendship, collaboration and col-
legiality with our global partners. 
While I miss traveling and seeing 
my colleagues, I take comfort in 
knowing that we can still produce 
quality education together even in 
this new virtual world. There is no 
doubt about that now. 

On behalf of the AUA, I would 

like to thank our colleagues in 
the Latin American and Caribbe-
an region for their dedication to 
the AUA, especially during this 
challenging time. The pandemic’s 
many challenges have also brought 
new opportunities to partner and 
collaborate in innovative ways to 
promote quality education to urol-
ogists on a global scale. Wheth-
er through an official leadership 
meeting over Zoom or a simple 
abrazo/abraço via WhatsApp, our 
partnerships and friendships en-
dure because of a mutual aspiration 
to improve urological care through 
co-learning, best achieved globally 
and together. Gracias a todos y nos 
vemos pronto! STOP

AUA2021: A MEETING OF FIRSTS
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Tunica Mesh Expansion Procedure during Penile  
Implant Surgery as Lengthening Strategy for the  
Management of Severe Peyronie’s Disease and  
Erectile Dysfunction
Eduardo P. Miranda, MD, PhD, 
FECSM
Federal University of Ceará, Fortaleza, Brazil

Bruno Nascimento, MD
University of São Paulo Medical School,  
São Paulo, Brazil

A homosexual 42-year-old man 
presented with a 12-month his-
tory of Peyronie’s disease (PD) 
and erectile dysfunction (ED). 
His comorbidity profile included 
long-standing type I insulin-de-
pendent diabetes mellitus with 
reasonably poor glycemic control 
(hemoglobin A1c [HbA1c] 8.8%) 
at presentation.  He complained 
of progressive dorsal curvature as-
sociated with severe penile length 
loss, stable for at least 8 months. 
He had preexisting ED partially 
controlled with tadalafil 20 mg on 
demand.

Physical examination revealed 
poor penile elasticity and a ro-
bust dorsal plaque diffusely palpa-
ble throughout the dorsal septum. 

Stretched flaccid penile length 
measured from pubic bone to ure-
thral meatus was 11.2 cm. In-of-
fice curvature assessment coupled 
with duplex Doppler ultrasound 
examination revealed a 92o dorsal 
curvature, severe axial instability 
and normal penile hemodynam-
ic parameters after a rigid erection 
was obtained with intracavernosal 
injection of 0.2 ml solution of pa-
paverine 30 mg/ml, phentolamine  
1 mg/ml and alprostadil 10 mcg/
ml (fig. 1). Available therapeutic op-
tions and potential complications 
were fully explained to the patient. 
He then opted for the implantation 
of a malleable penile prosthesis in 
combination with an expansion pro-
cedure to restore penile dimensions. 

The procedure was performed 
after glycemic control (HbA1c 
<8.5%) through a penoscrotal ap-
proach, and degloving was per-
formed to allow neurovascular 
bundle elevation (fig. 2). Multiple 
incisions were performed in the 

dorsolateral aspect of the tunica 
albuginea prior to cavernosal dila-
tion, and 19.5 cm rods were placed 
bilaterally, which provided a 1.8 
cm length gain (fig. 3). Figure 4 dis-
plays an image taken at the most 
recent followup visit 5 months af-
ter the procedure. The patient was 
satisfied with the functional and 
cosmetic aspects of his penis, and 
reported normal penile sensation. 

According to the AUA guide-
line for PD, clinicians may offer 
penile prosthesis surgery to pa-
tients with PD with ED and/or 
severe penile deformity sufficient 
to prevent coitus.1 During the 
shared decision making process, 
the patient was reluctant about 
the possibility of worsening erec-
tile function and was greatly con-
cerned about his penile dimen-
sions. Therefore, he underwent 
implantation of a malleable pe-
nile prosthesis associated with ad-
junct maneuvers to restore penile 
length. The operative decision 
to place a malleable, 2-piece or 
3-piece inflatable penile prosthe-
sis (IPP) is usually based on sev-
eral factors, but in this case was 
mainly due to financial/coverage 
issues. Although studies have 
shown that IPPs might be asso-
ciated with higher satisfaction 
rates, especially in patients with 
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Figure 1. In-office curvature assessment. Arrow-right Continued on page 62
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PD, these devices are much less 
accessible to most of the patients 
in many countries.

PD is a common cause of penile 
length loss, as up to 80% of indi-
viduals will report subjective loss 
of penile length, which might affect 
overall satisfaction with sexual ac-
tivity.2 The management of loss of 
penile length in the setting of PD is 
of increasing interest, since patient 
satisfaction following implant sur-
gery is strongly related to the ex-
tent of perceived penile length loss. 
Therefore, lengthening maneuvers 
at the time of implant surgery rep-
resent an option to a selected pa-

tient population. Although maneu-
vers such as modeling or scratch 
technique may correct penile cur-
vature in the majority of patients 
undergoing penile implants, they 
may not restore penile dimensions, 
mainly because the corporeal mea-
surements are carried out when the 
contracture is still present. 

Several procedures reporting 
tunica incisions and concomitant 
penile prosthesis have been de-
scribed with favorable functional 
outcomes. Such techniques would 
provide reasonable length gain 
ranging from 0.8 to 5 cm and high 
satisfaction rates.3–6 However, most 

of the traditional techniques would 
require grafting. Tunica mesh ex-
pansion procedure (TMEP) is a 
nongrafting technique that is pro-
posed to achieve penile lengthen-
ing without the resultant large tuni-
ca defects.7 It consists of multiple, 
staggered, small tunical incisions 
in alternate rows, perpendicular to 
the desired direction of expansion 
according to the mesh expansion 
theory.8 By increasing the number 
of incisions, the procedure allows 
restoration of length and girth 
through smaller defects, thus pro-
moting a better expansion without 
the need for grafting. 

It is important to highlight that 
TMEP is associated with higher 
postoperative complication rates, 
which might reach up to 30% and 
include penile hematoma glans 
sensitivity impairment, device in-
fection and glans necrosis. Report-
ed infection rates are around 7%.9 
Fortunately, glans necrosis is rare, 
but it is a devastating complication 
and should always be included as 
a potential complication during 
patient discussion. Although this 
procedure is usually carried out 
through a subcoronal incision to 
allow for good exposure of the 
corpora cavernosa and even some 
gain in length, we prefer a peno-
scrotal degloving technique. We 
believe that preservation of vas-
cularization to the glans decreases 
the risk of glans necrosis and other 
ischemic complications, despite the 
more technically challenging expo-

sure of the surgical site. 
In summary, lengthening pro-

cedures and concomitant penile 
prosthesis implantation are valid 
options for cases of severe penile 
length loss. However, they might 
be associated with high complica-
tion rates, and patients should be 
adequately counseled about re-
alistic expectations and the risks 
and benefits associated with these 
procedures. Careful patient selec-
tion is warranted, as many authors 
advocate that patients with known 
peripheral vascular disease, diabe-
tes and previous radiation therapy 
should not be offered lengthening 
procedures. STOP
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Figure 2. Neurovascular bundle elevation through penoscrotal degloving approach.

Figure 3. Multiple tunica mesh incisions and immediate postoperative aspect with 1.8 cm length gain.

TUNICA MESH EXPANSION PROCEDURE DURING PENILE IMPLANT SURGERY AS LENGTHENING STRATEGY
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Figure 4. Postoperative followup visit after  
5 months.
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JUA–AUA Activities in 2021/2022 and  
JUA2021 in Yokohama
Norio Nonomura, MD, PhD
President, Japanese Urological Association

Mototsugu Oya, MD, PhD 
Chairman, 109th Annual Meeting of Japanese Uro-
logical Association (JUA2021) 

Tomohiko Ichikawa, MD, PhD 
Chair, International Committee 
Japanese Urological Association

Yoshihiko Tomita, MD, PhD
AUA Liaison, International Committee 
Japanese Urological Association

Greetings from the 
Japanese Urological 
Association!

The Japanese Urological Associa-
tion ( JUA) and American Urological 
Association have developed great 
relations through various collabora-
tive activities over many years. Joint 
sessions during annual meetings of 
both associations are among the 
main academic activities. 

However, since 2020, the 
spread of COVID-19 in the world 
has been seriously affecting our 
collaborative activities. We have 
been forced to give up most parts 
of the face-to-face interactions. 
Please find below the activities 
we have realized or are planning 

for 2021 and 2022 with the great 
cooperation and support from 
the AUA. 

The 15th AUA/JUA 
International Affiliate 
Society Meeting 
(AUA2021) 

This meeting first started in 2005 
as part of collaborative projects of 
the 2 associations. This year, the 
AUA Annual Meeting was held ful-
ly virtually. With the AUA’s great 
support and efforts, we held the 
joint meeting with all pre-record-
ed presentations, including panel 
discussions. The joint meeting fo-
cused on the following 3 themes: 
prostate cancer, renal cancer and 
andrology. 

We sincerely thank the AUA and 
JUA faculty members, and Lori 
Agbonkhese, AUA International 
Programs Senior Manager, for the 
preparation of their presentations 
in such a limited time and irregular 
method.  

JUA2021: The 109th 
Annual Meeting of the 

Japanese Urological 
Association

The 109th Annual Meeting of 
the Japanese Urological Associa-
tion ( JUA2021) will be held from 
Tuesday, December 7 to Friday, 
December 10, 2021 at PACIFICO 
Yokohama. In addition to joint 
symposia held with the AUA and 
EAU, JUA2021 will present the 
first joint program with the Society 
of Genitourinary Reconstructive 
Surgeons (GURS), which features 
lectures by Professor Francisco 
Martins (University of Lisbon, 
Portugal) and Professor Jeremy 
Myers (University of Utah School 
of Medicine) and 3 symposium 
sessions on the themes of “Male 
genitourethral reconstruction,” 
“How to educate reconstructive 
surgery” and “Complex recon-
structive surgery.”

While travel restrictions 
caused by the COVID-19 pan-
demic may require you to partic-
ipate online, we hope JUA2021 
will help to facilitate networking 
and research exchanges among 
AUA and JUA members, and 
contribute to the further devel-

opment of our 2 associations.

The 16th AUA/JUA 
International Affiliate 
Society Meeting 
(AUA2022) 

We are planning to hold the joint 
program during the AUA2022 in 
New Orleans. The themes in the 
program will be urothelial cancer, 
renal cancer and overactive blad-
der. We sincerely hope that we will 
be able to have an on-site meet-
ing where participants can enjoy a 
freehearted, open-minded discus-
sion as we had in the conventional 
meetings. 

Please join the knowledgeable 
and experienced faculty members 
of the JUA and AUA. Your partici-
pation is highly welcomed and ap-
preciated. 

Thank you very much for your 
continuous support for further de-
velopment and expansion of the 
relationships between the JUA 
and AUA. Our collaboration will 
further steam along. STOP

SECTION AND SPECIALTY MEETINGS

SUO 22nd Annual Meeting: Extraordinary  
Opportunities for Discovery
Michael Cookson, MD, MMHC, 
FACS
University of Oklahoma, Oklahoma City

After a long year of virtual meet-
ings, the Society of Urologic On-
cology (SUO) is looking forward to 
hosting an in-person meeting again 
this December. Our 22nd Annual/
Winter Meeting will be held De-
cember 1–3, 2021 at the JW Marri-
ott Orlando Grande Lakes. Due to 
unforeseen circumstances related 

to the pandemic, we were unable 
to hold the meeting in Washing-
ton, D.C. After a thorough review 
of available properties, the SUO 

Board decided to remain on the 
East Coast, and chose Orlando be-
cause of the number of direct flights 
from most cities in the U.S. The JW 
Marriott Orlando Grande Lakes is 
also a beautiful property and will 
provide an excellent setting for our 
meeting.

Encore Registration
After the success of last year’s 

virtual conference, the SUO will 

once again provide a virtual op-
tion for attendees who are unable 
to travel for the meeting. All pre-
sentations will be recorded and 
posted on the virtual meeting plat-
form the week after the meeting for 
on-demand viewing and claiming 
CME. Attendees who register for 
the in-person conference will also 
have access to the platform and 
will be able to watch any sessions 

SECTION AND SPECIALTY MEETINGS
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they may have missed or revisit a 
particular lecture.

November 30 Bladder 
Cancer Course

The SUO has developed a new 
course focused on bladder can-
cer which will be presented on 
 Tuesday, November 30, prior to 
the start of the meeting. Construct-
ed by Dr. Seth Lerner, Dr. Andrea 
Apolo and our Education Commit-
tee, this program addresses a need 
identified by membership to cover 
new advancements in the research 
and treatment of bladder cancer. 
Topics include the challenges in 
clinical staging of muscle invasive 
bladder cancer (MIBC) and utility 
of re-staging transurethral resection 
of bladder tumor prior to and fol-
lowing neoadjuvant therapy, biol-
ogy and predictive biomarkers of 
T1 high-grade nonmuscle invasive 
bladder cancer, adaptive perioper-
ative therapy for MIBC trials, the 
role of surgical or radiotherapy 
consolidation and check mainte-
nance immunotherapy, practice 
changing clinical trials, translating 
genomics into clinical practice, and 
upper urinary tract cancers.

SUO/YUO Symposium 
on Clinical Research & 
Clinical Trials

The SUO/Young Urologic On-
cologists (YUO) Symposium on 
Clinical Research & Clinical Tri-
als will be returning this year on 
Wednesday, December 1, prior to 
the start of the meeting. This year’s 
topics will focus on registry trials for 

urological disorders, the resources 
needed to design and implement 
an investigator initiated surgical 
trial, starting a health services re-
search program, and how to bring 
clinical trials to a small institution. 
We will also unveil a new Clini-
cal Trial Development Workshop 
this year, which is a yearlong pro-
gram for SUO Fellows and YUO 
Members to receive mentorship in 
the development of a clinical trial 
concept. During the year the par-
ticipants will work to complete a 
clinical trial protocol while receiv-
ing input from their mentors. They 
will also receive training in clinical 
trial development.

Scientific Program
Led by this year’s Winter Chairs, 

Drs. Peter Clark and Kirsten Greene, 
our program committee has assem-
bled another excellent program 
with world-renowned faculty. The 
meeting content will provide cur-
rent and relevant information that 
will provide an immediate impact 
on patient care. Our program will 
begin Wednesday afternoon with 
2 special sessions on Transperineal 
Prostate Biopsy and Risk Stratifica-
tion in Prostate Cancer. Drs. Tracy 
Downs and Robert Dreicer will 
provide this year’s State-of-the-Art 
Lectures on Diversity, Equity and 
Inclusion, and Breakthroughs in 
Adjuvant Therapy for Renal Cell 
Carcinoma, respectively.

We are also honored to an-
nounce this year’s award lecturers. 
For the 2021 Huggins Medal, it is 
our privilege to award Dr. Curtis 
Pettaway. Dr. Patrick Walsh will 
be the second ever recipient of the 

Joseph A. Smith, Jr. Mentorship 
Award, created in Dr. Smith’s hon-
or. We are also excited to recognize 
Dr. Gerald Andriole who received 
the 2021 Richard D. Williams, MD 
Prostate Cancer Research Excel-
lence Award earlier this year from 
the Urology Care Foundation. 
Lastly, we are pleased we could 
continue our ongoing Exchange 
Lectureship with the European 
Association of Urology (EAU) by 
welcoming Dr. Maria Mir from 
Spain as this year’s EAU Lecturer.

Our program will round out 
with the traditional sessions from 
the various organ site committees, 
including sessions on early pros-
tate cancer diagnosis and treat-
ment, surgical and therapeutic 
treatment of penile cancer, upper 
tract urothelial carcinoma, new 
treatments in renal cell carcinoma, 
and more. The SUO-Clinical Tri-
als Consortium will also provide an 
update to members on their ongo-
ing trials, and we’ll hear from our 
Research Scholars on the status of 
their projects. The full program is 
available on our website.

Electronic Posters
The SUO will incorporate digi-

tal posters for this year’s accepted 
abstracts to maximize their visibil-
ity to both in-person and  virtual 
attendees. Accepted abstract pre-
senters will be able to upload an 
electronic image of their poster, 
which will be available to reg-
istrants before, during and after 
the conference. Authors will also 
be able to record a brief video to 
accompany their e-poster to ex-
pand upon the research presented. 

Additionally, the virtual meeting 
platform will allow attendees to 
comment and ask questions at any 
point, which the authors can then 
answer in real time or return to 
later. In-person attendees will still 
be able to review the posters in a 
dedicated viewing area. Electron-
ic posters will be less demanding 
logistically as well, as they will oc-
cupy less space, create less waste 
from discarded posters, don’t 
require any turnover time from 
one session to the next, and au-
thors won’t have to jump between 
boards if they have more than 1 
accepted submission. 

Social Events
Networking with colleagues 

and old friends is another import-
ant aspect of our Annual Meet-
ing. We will have 2 receptions for 
all attendees on Wednesday and 
Thursday evenings. The YUO’s 
program will focus on “Interna-
tional Opportunities and Per-
spectives in Urologic Oncology” 
as well as include the traditional 
presentation by the winner of the 
“Paper of the Year” award. The 
Women in Urologic Oncology 
subsection will also host their re-
ception Thursday evening, and 
all attendees, both members and 
nonmembers, are welcome. 

We are looking forward to 
providing a safe and successful 
 meeting. We encourage vacci-
nations for all attendees, will re-
quire masking and social distanc-
ing and want all attendees to use 
appropriate precautions during 
the meeting. We hope to see you 
all in Orlando! STOP

SUO 22ND ANNUAL MEETING
Arrow-right Continued from page 63

Thanks for Making AUA2021 a Success
John D. Denstedt, MD, FRCSC, 
FACS, FCAHS
Secretary, American Urological Association

Even with a quick pivot to a fully 
virtual meeting, the AUA was able 
to provide its members and the 

global urology community with 
innovative, evidence-based, qual-
ity programming. The AUA 2021 
Virtual Meeting included a robust 
offering of educational courses, ab-
stracts, keynotes, surgical videos 

and space to connect with spon-
sors, exhibitors, educators and col-
leagues from across the globe.

This year’s virtual program in-
cluded such Annual Meeting fa-
vorites as new clinical guidelines, 

poster, podium and video sessions, 
special programming, including 
the Residents and Young Urolo-
gists forums, plenary programs 

FROM THE AUA SECRETARY
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and more. This year’s plenary in-
cluded 2 fascinating and informa-
tive sessions on COVID-19 and its 
vaccines with Dr. Philip Dormitzer, 
Vice President and Chief Scientific 
Officer, RNA and Viral Vaccines 
at Pfizer, and Dr. Tolu Adebanjo 
McKenzie, Associate Field Direc-
tor, Infectious Diseases and Vac-
cines at Janssen.

The AUA 2021 Virtual Meeting 
was still truly a global event with 
attendees from ALL 50 states and 
more than 90 countries world-

wide! The meeting was comprised 
of 2,158 presentations and 2,630 
speakers, including 133 poster and 
podium sessions and 14 video ab-
stract sessions. Remarkably, total 
time watched for this year’s virtual 
program equated to nearly 14 days, 
and the most popular session av-
eraged more than 92K views. So-
cial media chatter garnered nearly 
38M impressions, and once again, 
#AUA21 was trending on social 
media as the number 1 health care 
event in the world.

Did you know there were more 
than 400 sessions highlighting the 
latest urological science and edu-
cation? If you were unable to get 
to every session on your agenda, 
be sure to access the sessions on 
demand. The full AUA 2021 pro-
gram, including plenary, forums, 
Instructional Courses and more, 
is available for streaming through 
December 31, 2021 at AUA2021.
org. 

I would like to say thank you to 
the AUA Board of Directors for 

their leadership throughout this 
planning process. Additionally, I 
would like to personally thank the 
speakers, moderators and faculty 
for being so flexible as we shifted 
to a fully virtual meeting. Lastly, I 
would like to thank the AUA staff, 
under the direction of CEO Mike 
Sheppard, for their hard work and 
dedication for pulling off this her-
culean, but first-class effort. 

Planning for the 2022 AUA An-
nual Meeting is already underway. 
See you in New Orleans! STOP

Positive Steps and Further Considerations: An Update 
on Parental Leave in Urology Residency
Michael Ernst, MD
Nationwide Children’s Hospital, Columbus, OH

Residency training in urology 
often coincides with prime child-
bearing years for both men and 
women. This is evidenced by 2019 
AUA Census data showing that 
nearly 1 in 4 urology residents had 
children under the age of 18 years, 
and almost 80% of those had a child 
during residency.1 This creates a 
necessity for clear, easily accessible 
and fair parental leave policies for 
trainees in urology. 

The American Board of Medical 
Specialties (ABMS) recently adopt-
ed a progressive parental leave pol-
icy to be implemented by member 
boards.2 The new ABMS policy re-
quires that a minimum of 6 weeks 
of parental leave be available to 
trainees, separate from allotted va-
cation time. The American Board 
of Urology (ABU) should be com-
mended for updating their “leaves 
of absence” policies to align with 
this requirement.3

The ABU previously required 
46 weeks of training each year 
during the 48 months of urology 
training. Any leave longer than this 
would require ABU approval and 
possibly an extension of training. 

The new ABU policy allows the 
46-week requirement to be aver-
aged over several years. Specifical-
ly, the “46 weeks may be averaged 
over the first 3 years of residency, 
for a total of 138 weeks required in 
the first 3 years, and over the last 
2 years, for a total of 92 weeks re-
quired.”3 This would allow paren-
tal leave of 8–10 weeks without ex-
hausting vacation time. 

Recently, 2 surveys of urology 
residency program directors (PDs) 
have been published on the topics 
of parental leave and perception 
of pregnancy during residency.4,5 
Overall, they suggest that program 
directors are supportive of preg-
nancy during residency. However, 
parental leave policies are widely 
variable, and while available to 
current residents, they are often 
less available to applicants.4 Lack 
of paid parental leave has been 
cited as a reason not to consider 
surgical professions among female 
medical students.6 It is therefore 
important that urology residency 
programs make their policies avail-
able to prospective residents and 
continue to support parenthood 
among trainees. 

Within urology, a third of pro-
grams reported that covering resi-

dents received no additional com-
pensation, vacation or reduction 
of hours/call when a co-resident 
took parental leave.5 Only about 
20% of PDs felt that parental leave 
“burdens other residents unfairly.”4 
In contrast, a study of surgery resi-
dents found that “strain on residen-
cy program” was among the most 
commonly cited obstacles to taking 
parental leave.7 This disconnect is 
worth further consideration and 
discussion.

The ABU policy clarifies time 
away from program; however, 
questions remain regarding com-
pensation, safety precautions 
during pregnancy and burden 
placed on co-residents.8 While 
60% of PDs felt prepared to ad-
vise pregnant residents during 
training, over 90% reported it 
would be helpful to have formal 
policies in place regarding paren-
tal leave, with many suggesting 
this come from the ACGME (Ac-
creditation Council for Graduate 
Medical Education).4 The demo-
graphics of urology residents are 
changing, with nearly 30% of cur-
rent residents identifying as wom-
en. The ABU has taken steps to 
meet the progressive standard set 
by ABMS. While some policies 

will need to be program specific, a 
standardized approach to parental 
leave with consideration of paid 
leave status, support for covering 
residents and consideration of the 
needs of pregnant residents both 
prenatally and postnatally is war-
ranted. We have taken positive 
steps and should continue along 
this path to support the needs of 
urology trainees. STOP

1. Javier-DesLoges JF, Cone EB and Smelser WW: 
A call to action for resident parental leave. Urol-
ogy 2020; 144: 274.

2. ABMS Announces Progressive Leave Poli-
cy for Residents and Fellows [press release]. 
American Board of Medical Specialties, July 
13, 2020.

3. American Board of Urology: Leaves of Ab-
sence. American Board of Urology 2021. Avail-
able at https://www.abu.org/residency-require-
ments/.

4. Kenyon LE, Malik R, Rodriguez D et al: Urolo-
gy program directors’ perception of pregnancy 
during residency. Urology 2021; 153: 75.

5. MacDonald SM and Raman JD: Widely variable 
parental leave practices for urology residency 
programs in the United States. Urology 2021; 
153: 81.

6. Trinh LN, O’Rorke E and Mulcahey MK: Fac-
tors influencing female medical students’ deci-
sion to pursue surgical specialties: a systematic 
review. J Surg Educ 2021; 78: 836.

7. Altieri MS, Salles A, Bevilacqua LA et al: Per-
ceptions of surgery residents about parental 
leave during training. JAMA Surg 2019; 154: 
952.

8. Greenberg R, Thavaseelan S and Westerman 
MB: ABMS Releases New Parental and Care-
giver Leave Policy, ABU Responds. AUANews, 
April 1, 2021.

FROM THE RESIDENTS & FELLOWS COMMITTEE

THANKS FOR MAKING AUA 2021 A SUCCESS
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AUA Welcomes New Board Members
Michael T. Sheppard, CPA, CAE
CEO, American Urological Association,  
Linthicum, MD

I recently had the privilege of 
welcoming several new members 
to the AUA Board of Directors.  
These individuals bring a wealth 
of knowledge and expertise to their 
positions, and I look forward to 
working with each of them, as well 
as the entire Board, as we contin-
ue to advance urology, provide in-
valuable support to the urological 
community and further the mission 
of the AUA. And while I am al-
ways honored to welcome incom-
ing Board members, I am equally 
grateful to acknowledge our outgo-
ing Board members for their dedi-
cation, commitment and esteemed 
service. 

I would like to thank our out-
going Board members, Drs. Ann 
Gormley, David Green, Barry 
Kogan and John Lynch, for their 
many contributions and years of 
service to the AUA.

I am pleased to recognize the 
following Board members.

Dr. Raju Thom-
as is a pioneer 
in urology and 
continues his 
d i s t inguished 
career within 
the specialty as 
our 2021–2022 
AUA President. 

A member of the AUA for nearly 
4 decades, Dr. Thomas assumed 
his role having served as Presi-
dent-elect for more than a year. 
Prior to this, he served on the 
Board of Directors for the Urolo-
gy Care Foundation and previous-
ly held the position of President of 
the AUA Southeastern Section. 
He has served as an AUA Leader-
ship Program mentor and was rec-
ognized with the 2016 AUA Dis-
tinguished Service Award for 
his outstanding leadership as the 
Chair of Urology at Tulane Uni-
versity following the devastation 
of Hurricane Katrina, as well as 
for his humanitarian service to in-
dividuals in underserved popula-
tions. Dr. Thomas is the Chair of 
the Department of Urology at Tu-
lane University Medical Center in 
New Orleans, Louisiana and holds 
the position of Professor of Urolo-
gy, as well as the Residency Pro-
gram Director for the Depart-
ment.

Dr. Edward 
M. Messing 
is Professor of 
Urology and 
Oncology at the 
University of 
Rochester and is 
President-elect 
of the AUA. Dr. 

Messing previously served as Pres-
ident of the AUA Northeastern 
Section, as well as President of the 
Society of Urologic Oncology 
(SUO). A member of the AUA 
since 1984, Dr. Messing was 
awarded an AUA Presidential Ci-
tation in 2013 for his outstanding 
contributions to bladder cancer re-
search and for his exceptional ser-
vice as an educator; the SUO med-
al in 2016 for his contributions in 
the field of urologic oncology; the 
distinguished AUA Ramon Guit-
eras Award in 2018 for his more 
than 35 years of outstanding con-
tributions to the art and science of 
urology, specifically urologic on-
cology; and the SUO’s 2020 Dis-
tinguished Service Award. Dr. 
Messing will assume the role of 
AUA President in May 2022.

Dr. Scott K. 
Swanson com-
pleted his Presi-
dent ia l  te rm 
(President-elect 
and President) 
at the 2021 AUA 
Annual Meeting 
and currently 

serves as Immediate Past President. 
He is a consultant in the Depart-
ment of Urology at Mayo Clinic in 
Scottsdale and was the first urolo-
gist on staff when Mayo Clinic 
opened in Arizona in 1987. He is 
also an Associate Professor of Urol-
ogy at the Mayo Clinic College of 
Medicine and Science and was the 
first chair of the urology depart-
ment. Dr. Swanson served in the 
U.S. Air Force for 16 years before 
serving in numerous leadership po-
sitions for the AUA, including Pres-
ident of the Western Section and as 
an Executive Board member. 
Thank you Dr. Swanson for your 
continued support and service to 
the urological community, as well 
as your leadership “in a year like 
no other.”

Dr. Thomas 
F. Stringer is 
Clinical Asso-
ciate Professor 
in the Depart-
ment of Urol-
ogy at the 
Univ e r s i t y 
o f  F l o r i d a 

i n  Gainesville and also serves 
as Associate Chairman of 
Philanthropy and Alumni Af-
fairs. A member of the AUA 
since 1984, Dr. Stringer assumed 
the role of AUA Treasurer after 
having served as Treasurer-elect 
for more than a year. Prior to 
that, he served as the Board’s 
Southeastern Section Represen-
tative and is a past President of 
both the Southeastern Section 
and the Florida Urological Soci-
ety. He has served on the AUA’s 
Finance, Bylaws and Investment 
Committees and was Chair  
of the  AUA Compensa t ion 
 Committee. 

Dr.  Ar thur 
Ta r a n t i n o 
joins the Board 
as the AUA New 
England Section 
Representative. 
Dr. Tarantino is 
senior urologist 
in the Hartford 

Healthcare Medical Group, Tall-
wood Urologic and Kidney Insti-
tute, Hartford Hospital. He is also 
Assistant Clinical Professor of Sur-
gery at the University of Connecti-
cut School of Medicine. A member 
of the AUA since 1990, Dr. Taranti-
no is past President of the AUA 
Northeastern Section, as well as the 
Connecticut State Urology Society. 
He has served on several AUA 
Committees including past Chair 
of the State Advocacy Committee. 
Welcome Dr. Tarantino. 

I am also pleased 
to welcome Dr. 
Hassan Razvi 
to the Board as 
the AUA North-
eastern Section 
Re  presentative. 
Dr. Razvi is Pro-
fessor of Urolo-

gy at Western University in Lon-
don, Ontario, Canada. He is also 
an Associate Scientist in the Clini-
cal Research Division of the Law-
son Health Research Institute. 
He has been involved in several 
 imp o r t a n t  a n d  i m p a c t f u l 
 Endourology-focused ini t ia-
tives  including 2 Société Interna-
tionale d’Urologie-International 
Consultation on Urologic Disease 
stone disease panels. A member 
of the AUA since 1998, Dr. Razvi 
is past President of the AUA 
Northeastern Section and is Presi-
dent-elect of the Canadian Uro-
logical Association. 

Visit our website (https://
www.auanet.org/about-us/aua- 
governance/board-of-directors) for 
more information about the AUA 
Board of Directors. STOP
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Engage with Quality Improvement and Patient  
Safety (E-QIPS)
David Penson, MD, MPH, MMHC
Vanderbilt University Medical Center, Nashville, TN

The AUA is excited to an-
nounce the launch of Engage with 
Quality Improvement and Patient 
Safety (E-QIPS). E-QIPS will 
highlight quality improvement 
and patient safety (QIPS) accom-
plishments, foster QIPS growth, 
encourage collaboration, and ele-
vate urological care. E-QIPS will 
become the official repository 
for concise, step-by-step tutorials 
of tested urological practice im-
provement strategies that can be 
replicated and applied to a vari-
ety of practice settings to increase 
safety, efficacy, and efficiency of 
patient care. 

This effort will be led by Dr. 
Justin Ziemba from the Univer-
sity of Pennsylvania, Dr. Kevan 
Sternberg from the University 
of Vermont, and Dr. Andrew 
Harris from the University of 
Kentucky with guidance from 
the AUA QIPS Committee 
and QIPS Chair, Dr. Matthew 
Nielsen from the University of 
North Carolina. However, we 

are looking to our larger urolog-
ical community to begin build-
ing this repository. Initially, we 
will offer 2 types of submissions 
to E-QIPS: Guides and Works-
In-Progress. Guides will de-
tail successfully completed and 
tested practice improvement 
strategies or initiatives, while 
Works-In-Progress will feature 

FROM THE AUA SCIENCE AND QUALITY COUNCIL

Figure. E-QIPS Guide: Using Lean Methodology to Increase Clinic Efficiency.

“ E-QIPS will 
become the 
official repository 
for concise, 
step-by-step 
tutorials of tested 
urological practice 
improvement 
strategies.”
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practice improvement projects 
in the implementation phase to 
highlight this work and facilitate 
multi-institutional collaboration. 
Each E-QIPS submission will be 
peer-reviewed and formatted to 
follow a standard format to allow 
the urological health professional 
to understand the specific quali-
ty or safety problem, objectives, 

interventions, outcomes, impact, 
and sustainability for transfer and 
application to one’s own individ-
ual or group practice (see figure). 

We invite all members of the 
urological community to showcase 
their QIPS initiatives by  submitting 
a project. For further details on 
how to submit, or to view the cur-
rently available E-QIPS Guides 

and Works-In-Progress, please visit 
the E-QIPS website (https://www.
auanet.org/practice-resources/ 
patient-safety-and-quality-of-care/
quality-improvement-resource- 
library/e-qips). We hope to make 
patient safety and quality improve-
ment in urology a truly collabora-
tive effort. STOP

“ We are looking 
to our larger 
urological 
community to 
begin building this 
repository.”

The Bladder Matters: Supporting Researchers and  
Patients during National Bladder Health Month
Harris M. Nagler, MD, FACS
President, Urology Care Foundation 
Hofstra Northwell School of Medicine,  
Hempstead, NY

November is National Bladder 
Health Month, a time of year when 
the Urology Care Foundation plac-
es a special emphasis on raising 
awareness about bladder condi-
tions and encourages individuals 
to take an active role in managing 
their bladder health.

Each day, millions of men, 
women and children struggle with 
the impacts of bladder conditions 
and disease including issues of 
urinary storage, pain, infections 
and cancer. These conditions 
have a significant impact on an 
individual’s health and quality 
of life, and result in substantial 
health costs (estimated to be more 
than $70 billion per year). Addi-
tionally, these heavily stigmatized 

ailments have been linked to de-
pression, decreased physical ac-
tivity and hospitalizations related 
directly or indirectly to bladder 
disease. It is vitally important we 
create an environment where pa-
tients are knowledgeable and can 
discuss these serious conditions 
without shame. We must invest 
in the research needed to better 
understand and treat the bladder 
conditions plaguing so many indi-
viduals.

Bladder Health Research
The Foundation is a driving 

force in the discovery of new treat-
ments, because we are committed 
to funding and advancing research 
through the generous support of 
donors like you. Since 1975, we 
have invested more than $34 mil-
lion in nearly 900 of the brightest 
minds, each determined to discov-
er the next advancement or cure 
for the many bladder health con-
ditions people struggle with on a 
daily basis. 

D r.  L e n o r e 
 Ackerman was 
recently rec-
ognized as our 
2021 Rising 
Star in Urology 
R e s e a r c h 
Award recipi-
ent. A talented 

surgeon scientist, she focuses her 

talent and passion on examining 
urinary bacterial and fungal com-
munities in different types of 
voiding dysfunction to identify 
patterns in the urobiome associat-
ed with specific lower urinary 
tract symptoms. Her studies will 
include an exploration of the 
co-occurring patterns of urinary 
inflammation, as well as an inves-
tigation of human genes that may 
confer an increased risk of dis-
ease. It will also help to explore 
the molecular mechanisms un-
derlying different forms of void-
ing dysfunction to aid in the fu-
ture development of new 
management and therapeutic ap-
proaches. Congratulations again, 
Dr. Ackerman.

FROM THE UROLOGY CARE FOUNDATION PRESIDENT

“ These heavily 
stigmatized 
ailments have 
been linked 
to depression, 
decreased physical 
activity and 
hospitalizations 
related directly 
or indirectly to 
bladder disease.”

Arrow-right Continued on page 69
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Bladder Health 
Awareness

Increasing awareness of blad-
der health conditions is a critical 
step to reducing stigma and em-
powering individuals to discuss 
their bladder health symptoms 
with their providers. Recognized 
by the U.S. Department of Health 
and Human Services as the spon-
sor of this National Health Obser-
vance, the Urology Care Foun-
dation has developed a resource 
center of information for the pub-
lic and is utilizing weekly themes 
to connect with, educate and in-
spire women and men throughout 
the world to get the facts, get di-
agnosed and take control of their 
bladder health. 

The Foundation will also host its 
4th annual Bladder Health Month 
Day of Thanks on November 18. 
This day not only provides outreach 

and awareness to the public about 
bladder health conditions, but also 
allows us to thank individuals like 
yourself who work daily to improve 
the quality of life of patients living 
with bladder health conditions.

Last month the Foundation 
also took part in the 9th annual 
AUA/Urology Care Foundation 
Bladder Health Alliance Round-
table program. Participants rep-
resenting patients, physicians and 
research advocacy organizations 
took part in this premier event to 
focus on bladder health and re-
search coordination opportunities 
among NIH agencies, approach-
es to overcoming adversity, deal-
ing with the emotional impact 
of diagnosis, informed decision 
making, COVID-19 and several 
additional topics.

Bladder Health Patient 
Education

Educating patients is funda-
mental to our mission. To support 
participation in Bladder Health 
Month, a number of download-
able resources—including fact 

sheets, posters, social media mes-
sages and patient brochures—are 
now available at the Urology Care 
Foundation Bladder Health Month 
Resource Center. Our library of 
educational resources is based on 
the AUA’s clinical guidelines and 
is offered in eight languages. Blad-
der health educational resources 
include:
• Bladder Cancer Patient Guides
• Overactive Bladder Assessment 

Tool 
• Overactive Bladder Diary
• Incontinence Patient Guide
• Urinary Tract Infection Fact 

Sheets
• Bladder health facts and stories, 

as well as a collection of videos 
and podcasts, and more.
Encourage your patients to visit 

UrologyHealth.org/BladderHealth 
to ensure they receive the trusted 
resources you have come to expect 
from the Foundation. STOP

“ Increasing 
awareness of 
bladder health 
conditions is a 
critical step to 
reducing stigma 
and empowering 
individuals to 
discuss their 
bladder health 
symptoms with 
their providers.”

THANKS FOR MAKING AUA 2021 A SUCCESS
Arrow-right Continued from page 68
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WE’RE ON A  
global mission!
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of $100,000! 
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Endowments!
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Is there

to do more after BCG?

Visit TheBladderMatters.com  
to learn more

space

In non-muscle invasive  
bladder cancer (NMIBC)

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

© 2020 FerGene, Inc. 2020/09 US-URO-2000013

References: 1. Chang SS, Boorjian SA, Chou R, et al. Diagnosis and treatment of non-muscle invasive 
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