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Serine Deamination Is a New Acid 
Tolerance Mechanism Observed in 
Uropathogenic Escherichia coli 
Wiebe MA, Brannon JR, Steiner BD, Bamidele A, 
Schrimpe-Rutledge AC, Codreanu SG, Sherrod SD, 
McLean JA, Hadjifrangiskou M 

Escherichia coli associates with humans 
early in life and can occupy several body 
niches either as a commensal in the gut 
and vagina, or as a pathogen in the 
urinary tract. As such, E. coli has an 
arsenal of acid response mechanisms 
that allow it to withstand the different 
levels of acid stress encountered within 
and outside the host. Here, we report the 
discovery of an additional acid response 
mechanism that involves the 
deamination of l-serine to pyruvate by 
the conserved l-serine deaminases SdaA 
and SdaB. l-serine is the first amino acid 
to be imported in E. coli during growth in 
laboratory media. However, there 
remains a lack in knowledge as to how l-
serine is utilized. Using a uropathogenic 
strain of E. coli, UTI89, we show that in 
acidified media, l-serine is brought into 
the cell via the SdaC transporter. We 
further demonstrate that deletion of the 
l-serine deaminases SdaA and SdaB 
renders E. coli susceptible to acid stress, 
similar to other acid stress deletion 
mutants. The pyruvate produced by l-
serine deamination activates the 
pyruvate sensor BtsS, which in concert 
with the noncognate response regulator 
YpdB upregulates the putative 
transporter YhjX. Based on these 
observations, we propose that l-serine 
deamination constitutes another acid 
response mechanism in E. coli. 
 

Total fluid intake, caffeine, and other 
bladder irritant avoidance among 
adults having urinary urgency with 
and without urgency incontinence: 
The Symptoms of Lower Urinary 
Tract Dysfunction Research Network 
(LURN) 
Cameron AP, Helmuth ME, Smith AR, Lai HH, 
Amundsen CL, Kirkali Z, Gillespie BW, Yang CC, 
Clemens JQ; LURN Study Group 

Caffeine has long been vilified as a cause 
for urinary urgency incontinence (UUI) 

along with other potential bladder 
irritants such as carbonation, alcohol, 
and acidic juices. The objective of this 
study was to assess the fluid intake 
behavior of people with urgency, UUI, 
and those with lower urinary tract 
symptoms (LUTS) without UUI or urgency 
to assess if they avoided certain potential 
bladder irritants or had different fluid 
intake. We hypothesized that patients 
with UUI would avoid caffeine as a self-
management method more so than 
these other two groups. Treatment-
seeking men and women with LUTS in 
the Symptoms of Lower Urinary Tract 
Dysfunction Research Network (LURN) 
Observational Cohort study completed a 
baseline 3-day voiding and intake diary. 
"Complete" diaries had 3 days of data 
and no missing intake or voided volumes. 
Beverages with any caffeine, alcohol, 
carbonation, or acidic juice were 
identified and the total volume was 
recorded as well as the type of beverage 
containing caffeine to calculate the daily 
caffeine dose. The conclusion showed  
individuals with urgency consume a 
lower volume of fluid than those without 
urgency. UUI participants more often 
abstain from caffeine, but among those 
that consume caffeine, the dose is similar 
to those without UUI. One explanation 
for these results is that only a subset of 
individuals with urgency or UUI are 
caffeine sensitive. 
 

Treatment patterns in women with 
urinary urgency and/or urgency 
urinary incontinence in the 
symptoms of Lower Urinary Tract 
Dysfunction Research Network 
Observational Cohort Study 
Bretschneider CE, Liu Q, Smith AR, Kirkali Z, 
Amundsen CL, Lai H, Geynisman-Tan J, Kirby A, 
Cameron AP, Helmuth ME, Griffith JW, Jelovsek JE 

Limited epidemiological data exist 
describing how patients engage with 
various treatments for overactive 
bladder (OAB). To improve care for 
patients with OAB, it is essential to gain a 
better understanding of how patients 
interface with OAB treatments 
longitudinally, that is, how often patients 
change treatments and the pattern of 
this treatment change in terms of 

escalation and de-escalation. The 
objective was to describe treatment 
patterns for women with bothersome 
urinary urgency (UU) and/or urgency 
urinary incontinence (UUI) presenting to 
specialty care over 1 year. Among 349 
women, 281 reported UUI and 68 
reported UU at baseline. At the end of 1 
year of treatment by a urologist or 
urogynecologist, the highest level of 
treatment received by participants was 
5% expectant management, 36% 
behavioral treatments (BT), 26% physical 
therapy (PT), 26% OAB medications, 1% 
percutaneous tibial nerve stimulation, 
3% intradetrusor onabotulinum toxin A 
injection, and 3% sacral 
neuromodulation. Participants using BT 
or PT at baseline were more likely to be 
de-escalated to no treatment than 
participants on OAB medications at 
baseline, who tended to stay on 
medications. Predictors of the highest 
level of treatment included starting level 
of treatment, hypertension, UUI severity, 
stress urinary incontinence, and 
anticholinergic burden score. The 
conclusion showed treatment patterns 
for UU and UUI are diverse. Even for 
patients with significant bother from 
OAB presenting to specialty clinics, 
further treatment often only involves 
conservative or medical therapies. This 
study highlights the need for improved 
treatment algorithms to escalate 
patients with persistent symptoms, or to 
adjust care in those who have been 
unsuccessfully treated. 
 

STONES 

Cavitation Plays a Vital Role in Stone 
Dusting During Short Pulse 
Holmium:YAG Laser Lithotripsy 
Junqin Chen, Derek S H, Gaoming Xiang, Georgy 
Sankin, Glenn M Preminger, Michael E Lipkin, Pei 
Zhong 

To investigate the mechanism of stone 
dusting in Holmium (Ho): YAG laser 
lithotripsy (LL). Cylindrical BegoStone 
samples (6 × 6 mm, H × D) were treated 
in water using a clinical Ho:YAG laser 
lithotripter in dusting mode (0.2-0.4 J 
with 70-78 μs in pulse duration, 20 Hz) 
at various fiber tip to stone standoff 
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distances (SD = 0, 0.5, and 1 mm). Stone 
damage craters were quantified by 
optical coherence tomography and 
bubble dynamics were captured by high-
speed video imaging. To differentiate 
the contribution of cavitation vs thermal 
ablation to stone damage, three 
additional experiments were performed. 
First, presoaked wet stones were 
treated in air to assess stone damage 
without cavitation. Second, the laser 
fiber was advanced at various offset 
distances (OSD = 0.25, 1, 2, 3, and 10 
mm) from the tip of a flexible 
ureteroscope to alter the dynamics of 
bubble collapse. Third, stones were 
treated with parallel fiber to minimize 
photothermal damage while isolating 
the contribution of cavitation to stone 
damage. Treatment in water resulted in 
2.5- to 90-fold increase in stone damage 
compared with those produced in air 
where thermal ablation dominates. 
With the fiber tip placed at OSD = 0.25 
mm, the collapse of the bubble was 
distracted away from the stone surface 
by the ureteroscope tip, leading to 
significantly reduced stone damage 
compared with treatment without the 
scope or with scope at large OSD of 3-10 
mm. The average crater volume 
produced by parallel fiber orientation at 
0.2 J after 100 pulses, where cavitation 
is the dominant mechanism of stone 
damage, was comparable with those 
produced by using perpendicular fiber 
orientation within SD = 0.25-1 mm. 
Cavitation plays a dominant role over 
photothermal ablation in stone dusting 
during short pulse Ho:YAG LL when 10 
or more pulses are delivered to the 
same location. 

 
The Effects of Scanning Speed and 
Standoff Distance of the Fiber on 
Dusting Efficiency during Short Pulse 
Holmium: YAG Laser Lithotripsy 
Junqin Chen, Daiwei Li, Wenjun Yu, Zhiteng Ma, 
Chenhang Li, Gaoming Xiang, Yuan Wu, Junjie Yao, 
Pei Zhong 

To investigate the effects of fiber lateral 
scanning speed across the stone surface 
(vfiber) and fiber standoff distance (SD) 
on dusting efficiency during short pulse 
holmium (Ho): YAG laser lithotripsy (LL), 
pre-soaked BegoStone samples were 
treated in water using 0.2 J/20 Hz at SD 

of 0.10~0.50 mm with vfiber in the range 
of 0~10 mm/s. Bubble dynamics, 
pressure transients, and stone damage 
were analyzed. To differentiate 
photothermal ablation vs. cavitation 
damage, experiments were repeated in 
air, or in water with the fiber tip at 0.25 
mm proximity from the ureteroscope 
end to mitigate cavitation damage. At SD 
= 0.10 mm, the maximum dusting 
efficiency was produced at vfiber = 3.5 
mm/s, resulting in long (17.5 mm), 
shallow (0.15 mm), and narrow (0.4 mm) 
troughs. In contrast, at SD = 0.50 mm, the 
maximum efficiency was produced at 
vfiber = 0.5 mm/s, with much shorter (2.5 
mm), yet deeper (0.35 mm) and wider 
(1.4 mm), troughs. With the 
ureteroscope end near the fiber tip, 
stone damage was significantly reduced 
in water compared to those produced 
without the ureteroscope. Under 
clinically relevant vfiber (1~3 mm/s), 
dusting at SD = 0.5 mm that promotes 
cavitation damage may leverage the 
higher frequency of the laser (e.g., 40 to 
120 Hz) and, thus, significantly reduces 
the procedure time, compared to at SD = 
0.1 mm that promotes photothermal 
ablation. Dusting efficiency during short 
pulse Ho: YAG LL may be substantially 
improved by utilizing an optimal 
combination of vfiber, SD, and 
frequency. 
 
 
- Jennifer Allmaras MPH, Muen Wang, 
1/3/2023 
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Effects of aging on urinary tract 
epithelial homeostasis and immunity 
Ligon MM, Joshi CS, Fashemi BE, Salazar AM, 

Mysorekar IU 

A global increase in older individuals 
creates an increasing demand to 
understand numerous healthcare 
challenges related to aging. This 
population is subject to changes in tissue 
physiology and the immune response 
network. Older individuals are 
particularly susceptible to infectious 
diseases, with one of the most common 
being urinary tract infections (UTIs). 
Postmenopausal and older women have 
the highest risk of recurrent UTIs (rUTIs); 
however, why rUTIs become more 
frequent after menopause and during 
old age is incompletely understood. This 
increased susceptibility and severity 
among older individuals may involve 
functional changes to the immune 
system with age. Aging also has 
substantial effects on the epithelium and 
the immune system that led to impaired 
protection against pathogens, yet 
heightened and prolonged inflammation. 
How the immune system and its 
responses to infection changes within 
the bladder mucosa during aging has 
largely remained poorly understood. In 
this review, we highlight our 
understanding of bladder innate and 
adaptive immunity and the impact of 
aging and hormones and hormone 
therapy on bladder epithelial 
homeostasis and immunity. 
 
Prospective, Randomized, Double-
blind, Placebo-controlled, Pilot Study 
of Extracorporeal Shock Wave 
Therapy for Detrusor 
Underactivity/Underactive Bladder 
Shen YC, Chen CH, Chancellor MB, Chuang YC 

Detrusor underactivity/underactive 
bladder (DU/UAB) is a disease with great 
unmet needs and no current approved 
drug treatment. Extracorporeal shock 
wave therapy (ESWT) has been shown to 
improve regeneration of tissue and 
increase detrusor contractility in 
preclinical studies of DU/UAB.  The 
objective of this study is to assess ESWT 

as a treatment of DU/UAB. Patients with 
DU/UAB were enrolled in this phase 2 
randomized, double-blind, placebo-
controlled, physician-initiated study. The 
primary endpoint was the average 
changes in postvoid residual urine (PVR) 
from baseline to 4 wk after treatment. 
Other endpoints included the average 
changes in 3-d voiding diary, global 
response assessment of patient 
satisfaction, Underactive Bladder 
Questionnaire (UAB-Q) score, and 
urodynamic evaluation. The conclusion 
showed ESWT was well tolerated with a 
statistically significant decrease of 
DU/UAB symptoms and a trend to 
decrease PVR versus placebo. These 
results indicate that ESWT may be a 
promising treatment for DU/UAB and 
multicenter studies are needed.  
 
Supraphysiologic Vaginal Estrogen 
Therapy in Aged Mice Mitigates Age-
Associated Bladder Inflammatory 
Response to Urinary Tract Infections 
Fashemi BE, Wang C, Chappidi RR, Morsy H, 
Mysorekar IU 

Bladder diseases characterized by 
chronic inflammation are highly 
prevalent in older women, as are 
recurrent urinary tract infections (rUTIs). 
Recurrent urinary tract infections lead to 
chronic inflammation of the bladder 
mucosa and cause lower urinary tract 
symptoms that persist even after the 
infection is cleared. Vaginal estrogen 
therapy (VET) has long been used for the 
treatment of rUTIs; however, its 
mechanism of action remains unclear. 
The objective of this study was to 
examine the mechanism(s) by which VET 
affects bladder inflammation and 
response to rUTIs. Here, we induced 
surgical menopause in aged (18 months 
old) mice followed by VET. Mice were 
then infected with uropathogenic 
Escherichia coli, and course of infection 
was investigated. Inflammatory cytokine 
response was assessed before and during 
infection using enzyme-linked 
immunosorbent assay. RNA sequencing 
analysis was used to compare the 
inflammatory status of the young versus 
aged bladder and principal changes 
confirmed via quantitative reverse 

transcriptase-polymerase chain reaction 
to determine the effects of VET on 
bladder inflammation. Impact on age-
associated bladder tertiary lymphoid 
tissue formation was evaluated 
histologically. Our data suggest that VET 
is effective by reducing age-associated 
hyperinflammatory conditions in bladder 
mucosa and in enhancing the host 
response to infection.  
 
KIDNEY 

Genetics of Kidney Disease: The 
Unexpected Role of Rare Disorders 
Elliott MD, Rasouly HM, Gharavi AG 

Hundreds of different genetic causes of 
chronic kidney disease are now 
recognized, and while individually rare, 
taken together they are significant 
contributors to both adult and pediatric 
diseases. Traditional genetics 
approaches relied heavily on the 
identification of large families with 
multiple affected members and have 
been fundamental to the identification 
of genetic kidney diseases. With the 
increased utilization of massively parallel 
sequencing and improvements to 
genotype imputation, we can analyze 
rare variants in large cohorts of 
unrelated individuals, leading to 
personalized care for patients and 
significant research advancements. This 
review evaluates the contribution of rare 
disorders to patient care and the study of 
genetic kidney diseases and highlights 
key advancements that util ize new 
techniques to improve our ability to 
identify new gene-disease associations.  
 
Genetic regulation of serum IgA 
levels and susceptibility to common 
immune, infectious, kidney, and 
cardio-metabolic traits 
Liu L, Khan A, Sanchez-Rodriguez E, Zanoni F, Li Y, 
Steers N, Balderes O, Zhang J, Krithivasan P, 
LeDesma RA, Fischman C, Hebbring SJ, Harley JB, 

Moncrieffe H, Kottyan LC, Namjou-Khales B, 
Walunas TL, Knevel R, Raychaudhuri S, Karlson EW, 
Denny JC, Stanaway IB, Crosslin D, Rauen T, Floege 
J, Eitner F, Moldoveanu Z, Reily C, Knoppova B, Hall 
S, Sheff JT, Julian BA, Wyatt RJ, Suzuki H, Xie J, Chen 

N, Zhou X, Zhang H, Hammarström L, Viktorin A, 
Magnusson PKE, Shang N, Hripcsak G, Weng C, 
Rundek T, Elkind MSV, Oelsner EC, Barr RG, Ionita-
Laza I, Novak J, Gharavi AG, Kiryluk K 
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Immunoglobulin A (IgA) mediates 
mucosal responses to food antigens and 
the intestinal microbiome and is involved 
in susceptibility to mucosal pathogens, 
celiac disease, inflammatory bowel 
disease, and IgA nephropathy. We 
performed a genome-wide association 
study of serum IgA levels in 41,263 
individuals of diverse ancestries and 
identified 20 genome-wide significant 
loci, including 9 known and 11 novel loci. 
Co-localization analyses with expression 
QTLs prioritized candidate genes for 14 
of 20 significant loci. Most loci encoded 
genes that produced immune defects 
and IgA abnormalities when genetically 
manipulated in mice. We also observed 
positive genetic correlations of serum 
IgA levels with IgA nephropathy, type 2 
diabetes, and body mass index, and 
negative correlations with celiac disease, 
inflammatory bowel disease, and several 
infections. Mendelian randomization 
supported elevated serum IgA as a causal 
factor in IgA nephropathy. African 
ancestry was consistently associated 
with higher serum IgA levels and greater 
frequency of IgA-increasing alleles 
compared to other ancestries. Our 
findings provide novel insights into the 
genetic regulation of IgA levels and its 
potential role in human disease. 
 
Precision nephrology identified 
tumor necrosis factor activation 
variability in minimal change disease 
and focal segmental 
glomerulosclerosis 
Mariani LH, Eddy S, AlAkwaa FM, McCown PJ, 
Harder JL, Nair V, Eichinger F, Martini S, Ademola 
AD, Boima V, Reich HN, El Saghir J, Godfrey B, Ju W, 
Tanner EC, Vega-Warner V, Wys NL, Adler SG, Appel 
GB, Athavale A, Atkinson MA, Bagnasco SM, 

Barisoni L, Brown E, Cattran DC, Coppock GM, Dell 
KM, Derebail VK, Fervenza FC, Fornoni A, 
Gadegbeku CA, Gibson KL, Greenbaum LA, 
Hingorani SR, Hladunewich MA, Hodgin JB, Hogan 
M, Holzman LB, Jefferson JA, Kaskel FJ, Kopp JB, 

Lafayette RA, Lemley KV, Lieske JC, Lin JJ, Menon R, 
Meyers KE, Nachman PH, Nast CC, O'Shaughnessy 
MM, Otto EA, Reidy KJ, Sambandam KK, Sedor JR, 
Sethna CB, Singer P, Srivastava T, Tran CL, Tuttle KR, 
Vento S, Wang CS, Ojo AO, Adu D, Gipson DS, 

Trachtman H, Kretzler M  

The diagnosis of nephrotic syndrome 
relies on clinical presentation and 
descriptive patterns of injury on kidney 
biopsies, but not specific to underlying 
pathobiology. Consequently, there are 

variable rates of progression and 
response to therapy within diagnoses. 
Here, an unbiased transcriptomic-driven 
approach was used to identify molecular 
pathways which are shared by subgroups 
of patients with either minimal change 
disease (MCD) or focal segmental 
glomerulosclerosis (FSGS). Kidney tissue 
transcriptomic profile-based clustering 
identified three patient subgroups with 
shared molecular signatures across 
independent, North American, 
European, and African cohorts. One 
subgroup had significantly greater 
disease progression (Hazard Ratio 5.2) 
which persisted after adjusting for 
diagnosis and clinical measures (Hazard 
Ratio 3.8). Inclusion in this subgroup was 
retained even when clustering was 
l imited to those with less than 25% 
interstitial fibrosis. The molecular profile 
of this subgroup was largely consistent 
with tumor necrosis factor (TNF) 
pathway activation. Two TNF pathway 
urine markers were identified, tissue 
inhibitor of metalloproteinases-1 (TIMP-
1) and monocyte chemoattractant 
protein-1 (MCP-1), that could be used to 
predict an individual's TNF pathway 
activation score. Kidney organoids and 
single nucleus RNA-sequencing of 
participant kidney biopsies, validated 
TNF-dependent increases in pathway 
activation score, transcript and protein 
levels of TIMP-1 and MCP-1, in resident 
kidney cells. Thus, molecular profiling 
identified a subgroup of patients with 
either MCD or FSGS who shared kidney 
TNF pathway activation and poor 
outcomes. A clinical trial testing targeted 
therapies in patients selected using 
urinary markers of TNF pathway 
activation is ongoing. 
 
PROSTATE 

Impact of the bladder detrusor 
muscular ring on lower urinary tract 
symptoms due to benign prostatic 
hyperplasia: A quantitative MRI 
analysis 
Nandalur KR, Walker D, Ye H, Al-Katib S, Seifman B, 
Gangwish D, Dhaliwal A, Connor E, Dobies K, Sesoko 
C, Dejoie W, Zwaans B, Nandalur S, Nguyen J, 
Hafron J 

The etiology of lower urinary tract 
symptoms secondary to benign prostatic 

hyperplasia (LUTS/BPH) remains 
uncertain. The purpose of our study was 
to quantitatively analyze anatomic 
characteristics on magnetic resonance 
imaging (MRI) to assess novel 
independent factors for symptoms. This 
retrospective single-institution study 
evaluated treatment-naïve men who 
underwent prostate MRI within 3 
months of international prostate 
symptom score (IPSS) scoring from June 
2021 to February 2022. Factors 
measured on MRI included: size of the 
detrusor muscular ring (DMR) 
surrounding the bladder outlet, central 
gland (CG) mean apparent diffusion 
coefficient (ADC), levator hiatus (LH) 
volume, intrapelvic volume, 
intravesicular prostate protrusion (IPP) 
volume, CG volume, peripheral zone (PZ) 
volume, prostate urethra angle (PUA), 
and PZ background ordinal score. 
Multivariable logistic regression and 
receiver operating characteristic analysis 
were used to analyze factors for 
moderate/severe (IPSS ≥ 8) and severe 
LUTS/BPH (IPSS ≥ 20). Expansion of the 
DMR surrounding the bladder outlet is a 
novel anatomic factor independently 
associated with moderate and severe 
LUTS/BPH, taking into account prostate 
volumes, including quantified IPP 
volume, which were unrelated. Detrusor 
ring diameter, easily and reliably 
measured on routine prostate MRI, may 
relate to detrusor dysfunction from 
chronic stretching of this histologically 
distinct smooth muscle around the 
bladder neck. 
 
STONES 

GeoBioMed perspectives on kidney 
stone recurrence from the reactive 
surface area of SWL-derived particles 
Todorov LG, Sivaguru M, Krambeck AE, Lee MS, 
Lieske JC, Fouke BW 

Shock wave lithotripsy (SWL) is an 
effective and commonly applied clinical 
treatment for human kidney stones. Yet 
the success of SWL is counterbalanced by 
the risk of retained fragments causing 
recurrent stone formation, which may 
require retreatment. This study has 
applied GeoBioMed experimental and 
analytical approaches to determine the 
size frequency distribution, fracture 
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patterns, and reactive surface area of 
SWL-derived particles within the context 
of their original crystal growth structure 
(crystalline architecture) as revealed by 
confocal autofluorescence (CAF) and 
super-resolution autofluorescence 
(SRAF) microscopy. Multiple calcium 
oxalate (CaOx) stones were removed 
from a Mayo Clinic patient using 
standard percutaneous nephrolithotomy 
(PCNL) and shock pulse lithotripsy (SPL). 
This produced approximately 4-12 mm-
diameter PCNL-derived fragments that 
were experimentally treated ex vivo with 
SWL to form hundreds of smaller 
particles. Fractures propagated through 
the crystalline architecture of PCNL-
derived fragments in a variety of 
geometric orientations to form 
rectangular, pointed, concentrically 
spalled, and irregular SWL-derived 
particles. Size frequency distributions 
ranged from fine silt (4-8 μm) to very fine 
pebbles (2-4 mm), according to the 
Wentworth grain size scale, with a mean 
size of fine sand (125-250 μm). 
Importantly, these SWL-derived particles 
are smaller than the 3-4 mm-diameter 
detection limit of clinical computed 
tomography (CT) techniques and can be 
retained on internal kidney membrane 
surfaces. This creates clinically 
undetectable crystallization seed points 
with extremely high reactive surface 
areas, which dramatically enhance the 
multiple events of crystallization and 
dissolution (diagenetic phase transitions) 
that may lead to the high rates of CaOx 
kidney stone recurrence after SWL 
treatment. 
 

International Alliance of Urolithiasis 
(IAU) guidelines on the metabolic 
evaluation and medical management 
of urolithiasis 
Zeng G, Zhu W, Robertson WG, Penniston KL, Smith 
D, Pozdzik A, Tefik T, Prezioso D, Pearle MS, Chew 
BH, Veser J, Fiori C, Deng Y, Straub M, Türk C, 
Semins MJ, Wang K, Marangella M, Jia Z,  Zhang L, 

Ye Z, Tiselius HG, Sarica K. 

The aim of this study was to construct the 
fourth in a series of guidelines on the 
treatment of urolithiasis by the 
International All iance of Urolithiasis 
(IAU) that by providing a clinical 
framework for the metabolic evaluation, 
prevention, and follow-up of patients 

with urolithiasis based on the best 
available published literature. All  
recommendations were summarized 
following a systematic review and 
assessment of the literature in the 
PubMed database from January 1976 to 
June 2022. Each generated 
recommendation was graded using a 
modified GRADE methodology. 
Guideline recommendations were 
developed that addressed the following 
topics: initial evaluation, metabolic 
testing, dietary measures, medical 
management, and follow-up of recurrent 
stone formers. It was emphasized by the 
Panel that prevention of new stone 
formation is as important as the surgical 
removal of the stones. Although general 
preventive measures may be effective in 
reducing stone recurrence rates in some 
patients, specific medical and dietary 
management should be well considered 
and eventually applied in an 
individualized manner based on the 
outcomes of metabolic work-up, stone 
analysis and some certain patient related 
factors. A detailed follow-up of each case 
is essential depending on the metabolic 
activity of each individual patient. 
 
In-vivo prediction of kidney stone 
fragility using radiomics-based 
regression models 
Sudhir Pillai P, Hsieh S, Vercnocke A, Potretzke AM, 
Koo K, McCollough C, Ferrero A 

The surgical technique for urinary stone 
removal is partly influenced by its 
fragility, as prognosticated by the 
clinician. This feasibility study aims to 
develop a l inear regression model from 
computed tomography (CT)-based 
radiomic markers to predict kidney stone 
comminution time in-vivo with two 
ultrasonic l ithotrites. Patients identified 
by urologists at our institution as eligible 
candidates for percutaneous 
nephrolithotomy (PCNL) were 
prospectively enrolled. The active 
engagement time of the lithotrite in 
breaking the stone during surgery 
denoted the comminution time of each 
stone. The comminution rate was 
computed as the stone volume 
disintegrated per minute. Stones were 
grouped into three fragility classes 
(fragile, moderate, hard), based on 
inverse of the comminution rates with 

respect to the mean. Multivariable linear 
regression models were trained with 
radiomic features extracted from clinical 
CT images to predict comminution times 
in-vivo. The model with the least root 
mean squared error (RMSE) on 
comminution times and the fewest 
misclassification of fragility was finally 
selected. The conclusion showed CT 
metrics-based fragility models may 
provide information to surgeons 
regarding kidney stone fragility and 
facilitate the selection of stone removal 
procedures.  
 
Nuclear Magnetic Resonance 
Metabolomic Profiling and Urine 
Chemistries in Incident Kidney Stone 
Formers Compared with Controls 
Thongprayoon C, Vuckovic I, Vaughan LE, Macura S, 
Larson NB, D'Costa MR, Lieske JC, Rule AD, Denic A 

The urine metabolites and chemistries 
that contribute to kidney stone 
formation are not fully understood. This 
study examined differences between the 
urine metabolic and chemistries profiles 
of first-time stone formers and controls. 
High-resolution <sup>1</sup>H-nuclear 
magnetic resonance (NMR) 
spectroscopy-based metabolomic 
analysis was performed in 24-hour urine 
samples from a prospective cohort of 
418 first-time symptomatic kidney stone 
formers and 440 controls. In total, 48 
NMR-quantified metabolites in addition 
to 12 standard urine chemistries were 
assayed. Among the standard urine 
chemistries, stone formers had lower 
urine oxalate and potassium and higher 
urine calcium, phosphate, and 
creatinine. Among NMR urine 
metabolites, stone formers had lower 
hippuric acid, trigonelline, 2-
furoylglycine, imidazole, and citrate and 
higher creatine and alanine. A cross-
validated model using urine chemistries, 
age, and sex yielded a mean AUC of 0.76 
(95% CI, 0.73 to 0.79). A cross-validated 
model using urine chemistries, NMR-
quantified metabolites, age, and sex did 
not meaningfully improve the 
discrimination (mean AUC, 0.78; 95% CI, 
0.75 to 0.81). In this combined model, 
among the top ten discriminating 
features, four were urine chemistries 
and six NMR-quantified metabolites. The 
conclusion showed Although NMR-
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quantified metabolites did not improve 
discrimination, several urine metabolic 
profiles were identified that may 
improve understanding of kidney stone 
pathogenesis.  
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BLADDER 

Characterization of the GU 
microbiome in women with self-
perceived bladder health over the life 
course 
Mueller MG, Das P, Andy U, Dieter AA, Dwarica D, 
Kirby AC, Shepherd JP, Gregory WT, Amundsen CL, 
Kenton K 

A variety of factors influence bladder 
health, including environmental factors, 
l ife experiences, biologic foundations, 
and coexistent medical conditions. A 
biologically diverse microbial community 
exists in the urine that is l ikely influenced 
by the microbial inhabitants of the 
vagina. The relationship between the 
genitourinary (GU) microbiome and self-
perceived bladder health is unknown. 
Women with no reported lower urinary 
tract dysfunction or symptoms (LUTS) 
were recruited from six clinical sites and 
assessed every 6 weeks for 1 year. 
Voided urine and vaginal samples were 
longitudinally collected. Self-perceived 
bladder health was assessed with select 
items from the LURN comprehensive 
assessment of self-reported urinary 
symptoms (CASUS) tool. We defined four 
l ife phases as follows: young (18-34 
years, nulliparous), midlife (35-45 years, 
menstruating), transitional (46-60 years, 
perimenopausal), mature (>60 years, not 
using vaginal and/or systemic hormone 
replacement therapy). In conclusion, 
women with a self-perceived healthy 
bladder, the GU microbiome remained 
stable in all age groups over a 1 year 
period. Differences were seen with 
respect to l ife phase, where mature 
women were distinct from all  other 
groups, and with respect to self-reported 
LUTS  
 
Incidence of New or Worsening 
Overactive Bladder Among Patients 
with a Prior SARS-CoV-2 Infection: A 
Cohort Study 
Hoang Roberts L, Zwaans BMM, Peters KM, 
Chancellor M, Padmanabhan P 

Literature is sparse on COVID-19-
associated cystitis (CAC), a novel 
condition comprising frequency, 
urgency, and nocturia after COVID-19 
infection. This was a retrospective study 

in which urinary symptoms were scored 
using the International Consultation on 
Incontinence Questionnaire-overactive 
bladder (ICIQ-OAB) at three time points: 
before the pandemic (January 2020), 2 
mo after COVID-19 infection (if 
applicable), and at the time of the study 
(May 2021). The setting was a regional 
health care system. The 18 785 
healthcare employees who took part in 
the BLAST COVID study group were 
invited to participate, of whom 1895 
responded. The outcome measured was 
the percentage of COVID-positive 
patients with a significant change on 
ICIQ-OAB over time. Pearson's χ2 test 
was used for comparison of categorical 
data, and one-way analysis of variance 
for continuous data and multivariate 
analysis. A sample size of 618 was 
calculated for power of 80% and α = 0.05. 
 
Redox-Mediated Inactivation of the 
Transcriptional Repressor RcrR is 
Responsible for Uropathogenic 
Escherichia coli's Increased 
Resistance to Reactive Chlorine 
Species 
Sultana S, Crompton ME, Meurer K, Jankiewicz O, 
Morales GH, Johnson C, Horbach E, Hoffmann KP, 
Kr P, Shah R, Anderson GM, Mortimer NT, Schmitz  

JE, Hadjifrangiskou M, Foti A, Dahl JU 
 

The ability to overcome stressful 
environments is critical for pathogen 
survival in the host. One challenge for 
bacteria is the exposure to reactive 
chlorine species (RCS), which are 
generated by innate immune cells as a 
critical part of the oxidative burst. 
Hypochlorous acid (HOCl) is the most 
potent antimicrobial RCS and is 
associated with extensive 
macromolecular damage in the 
phagocytized pathogen. However, 
bacteria have evolved defense strategies 
to alleviate the effects of HOCl-mediated 
damage. Among these are RCS-sensing 
transcriptional regulators that control 
the expression of HOCl-protective genes 
under non-stress and HOCl stress. 
Uropathogenic Escherichia coli (UPEC), 
the major causative agent of urinary tract 
infections (UTIs), is particularly exposed 
to infi ltrating neutrophils during 

pathogenesis; however, their responses 
to and defenses from HOCl are still 
completely unexplored. Here, we 
present evidence that UPEC strains 
tolerate higher levels of HOCl and are 
better protected from neutrophil-
mediated killing compared with other E. 
coli. Uropathogenic Escherichia coli  
(UPEC), the most common etiological 
agent of urinary tract infections (UTIs), is 
particularly exposed to infi ltrating 
neutrophils and, therefore, must counter 
elevated levels of the antimicrobial 
oxidant HOCl to establish infection. Our 
study provides fundamentally new 
insights into a defense mechanism that 
enables UPEC to fend off the toxic effects 
of HOCl stress. Intriguingly, the defense 
system is predominantly found in UPEC 
and absent in noninvasive 
enteropathogenic E. coli. Our data 
suggest expression of the target gene 
rcrB is exclusively responsible for UPEC's 
increased HOCl tolerance in culture and 
contributes to UPEC's survival during 
phagocytosis. Thus, this novel HOCl 
stress defense system could potentially 
serve as an attractive drug target to 
increase the body's own capacity to fight 
UTIs. 
 
Stimulated whole blood 
cytokine/chemokine responses are 
associated with interstitial 
cystitis/bladder pain syndrome 
phenotypes and features of 
nociplastic pain: a MAPP research 
network study 
Schrepf A, Kaplan C, Harris RE, Williams DA, Clauw 
DJ, As-Sanie S, Till S, Clemens JQ, Rodriguez LV, Van 
Bokhoven A, Landis R, Gallop R, Bradley C, Naliboff  

B, Pontari M, O'Donnell M, Luo Y, Kreder K, 
Lutgendorf SK, Harte SE 

Interstitial Cystitis/Bladder Pain 
Syndrome (IC/BPS) is a common and 
debilitating disease with poor treatment 
outcomes. Studies from the 
Multidisciplinary Approach to the study 
of chronic Pelvic Pain (MAPP) research 
network established that IC/BPS patients 
with chronic overlapping pain conditions 
(COPCs) experience poorer quality of life 
and more severe symptoms, yet the 
neurobiological correlates of this 
subtype are largely unknown. We 

https://pubmed.ncbi.nlm.nih.gov/36259770/
https://pubmed.ncbi.nlm.nih.gov/36259770/
https://pubmed.ncbi.nlm.nih.gov/36259770/
https://pubmed.ncbi.nlm.nih.gov/36259770/
https://pubmed.ncbi.nlm.nih.gov/36245790/
https://pubmed.ncbi.nlm.nih.gov/36245790/
https://pubmed.ncbi.nlm.nih.gov/36245790/
https://pubmed.ncbi.nlm.nih.gov/36245790/
https://pubmed.ncbi.nlm.nih.gov/36073817/
https://pubmed.ncbi.nlm.nih.gov/36073817/
https://pubmed.ncbi.nlm.nih.gov/36073817/
https://pubmed.ncbi.nlm.nih.gov/36073817/
https://pubmed.ncbi.nlm.nih.gov/36073817/
https://pubmed.ncbi.nlm.nih.gov/36073817/
https://pubmed.ncbi.nlm.nih.gov/36279178/
https://pubmed.ncbi.nlm.nih.gov/36279178/
https://pubmed.ncbi.nlm.nih.gov/36279178/
https://pubmed.ncbi.nlm.nih.gov/36279178/
https://pubmed.ncbi.nlm.nih.gov/36279178/
https://pubmed.ncbi.nlm.nih.gov/36279178/
https://pubmed.ncbi.nlm.nih.gov/36279178/


 

previously showed that ex-vivo Toll-Like 
Receptor 4 (TLR4) cytokine/chemokine 
release is associated with the presence of 
COPCs, as well as widespread pain and 
experimental pain sensitivity women 
with IC/BPS. Here we attempt to confirm 
these findings in the multisite MAPP 
Symptom Patterns Study using TLR4 
stimulated whole blood (female IC/BPS 
patients with COPC n =99; without n=36). 
These results confirm that the IC/BPS + 
COPCs subtype show higher levels of ex-
vivo TLR4 cytokine/chemokine release 
and support a l ink between immune 
priming and nociplastic pain in IC/BPS. 
 
KIDNEY 

Genomic Disorders in Chronic Kidney 
Disease Across the Lifespan 
Verbitsky M, Krishnamurthy S, Krithivasan P, 
Hughes D, Khan A, Marasa M, Vena N, Zhang J, Lim 

T, Glessner J, Khosla P, Weng C, Shang N, Shen Y, 
Hripcsak G, Hakonarson H, Ionita-Laza I, Levy B, 
Kenny E, Loos R, Kiryluk K, Sanna-Cherchi S, Crosslin 
D, Furth S, Warady B, Igo R, Iyengar S, Wong C, 
Parsa A, Feldman H, Gharavi A 

Genomic Disorders (GDs) are associated 
with many comorbid outcomes, 
including chronic kidney disease (CKD). 
Identification of GDs has diagnostic 
util ity. We examined the prevalence of 
GDs among participants in the Chronic 
Kidney Disease in Children (CKiD) cohort 
II (N=248), Chronic Renal Insufficiency 
Cohort study (CRIC, N = 3,375), Columbia 
University CKD Biobank (CU-CKD, 
N=1,146), and the Family Investigation of 
Nephropathy and Diabetes (FIND, 
N=1,318) compared to 30,746 controls. 
We also performed a phenome-wide 
association analysis (PheWAS) of GDs in 
the electronic MEdical Records and 
GEnomics (eMERGE; N=11,146) cohort. 
We found 9/248 (3.6%) CKiD II 
participants carried a GD, replicating 
prior findings in pediatric CKD. We also 
identified GDs in 72/6,679 (1.1%) adult 
CKD patients in the CRIC, CU-CKD, and 
FIND cohorts, compared to 199/30,746 
(0.65%) GDs in controls (OR=1.7, 95% CI 
1.3-2.2). Among adults with CKD, we 
found recurrent GDs at the 1q21.1, 
16p11.2, 17q12, and 22q11.2 loci. In 
conclusion, undiagnosed GDs are 
detected both in children and adults with 
CKD. Identification of GDs in these 
patients can enable a precise genetic 

diagnosis, inform prognosis, and help 
stratify risk in clinical studies. GDs could 
also provide a molecular explanation for 
nephropathy and comorbidities such as 
poorer neurocognition for a subset of 
patients. 
 
Multi-institutional Validation of 
Improved Vesicoureteral Reflux 
Assessment With Simple and 
Machine Learning Approaches 
Khondker A, Kwong JCC, Yadav P, Chan JYH, Singh 
A, Skreta M, Erdman L, Keefe DT, Fischer K, Tasian 
G, Hannick JH, Papanikolaou F, Cooper BJ, Cooper 

CS, Rickard M, Lorenzo AJ 

Vesicoureteral reflux grading from 
voiding cystourethrograms is highly 
subjective with low reliability. We aimed 
to demonstrate improved reliability for 
vesicoureteral reflux grading with simple 
and machine learning approaches using 
ureteral tortuosity and dilatation on 
voiding cystourethrograms. Voiding 
cystourethrograms were collected from 
our institution for training and 5 external 
data sets for validation. Each voiding 
cystourethrogram was graded by 5-7 
raters to determine a consensus 
vesicoureteral reflux grade label and 
inter- and intra-rater reliability was 
assessed. Each voiding cystourethrogram 
was assessed for 4 features: ureteral 
tortuosity, proximal, distal, and 
maximum ureteral dilatation. The labels 
were then assigned to the combination 
of the 4 features. A machine learning-
based model, qVUR, was trained to 
predict vesicoureteral reflux grade from 
these features and model performance 
was assessed by AUROC (area under the 
receiver-operator-characteristic).  In a 
large pediatric population from multiple 
institutions, we show that machine 
learning-based assessment for 
vesicoureteral reflux improves reliability 
compared to current grading methods. 
qVUR is generalizable and robust with 
similar accuracy to clinicians but the 
added prognostic value of quantitative 
measures warrants further study. 
 
Multi-Scalar Data Integration Links 
Glomerular Angiopoietin-Tie 
Signaling Pathway Activation With 
Progression of Diabetic Kidney 
Disease 

Liu J, Nair V, Zhao YY, Chang DY, Limonte C, Bansal 
N, Fermin D, Eichinger F, Tanner EC, Bellovich KA, 

Steigerwalt S, Bhat Z, Hawkins JJ, Subramanian L, 
Rosas SE, Sedor JR, Vasquez MA, Waikar SS, Bitzer 
M, Pennathur S, Brosius FC, De Boer I, Chen M, 
Kretzler M, Ju W, Barasch J, Kidney Precision 
Medicine Project and Michigan Translational Core 

C-PROBE Investigator Group 

Diabetic kidney disease (DKD) is the 
leading cause of end-stage kidney 
disease (ESKD). Prognostic biomarkers 
reflective of underlying molecular 
mechanisms are critically needed for 
effective management of DKD. A three-
marker panel was derived from a 
proteomics analysis of plasma samples 
by an unbiased machine learning 
approach from participants (N = 58) in 
the Clinical Phenotyping and Resource 
Biobank study. In combination with 
standard clinical parameters, this panel 
improved prediction of the composite 
outcome of ESKD or a 40% decline in 
glomerular filtration rate. The panel was 
validated in an independent group (N = 
68), who also had kidney transcriptomic 
profiles. One marker, plasma 
angiopoietin 2 (ANGPT2), was 
significantly associated with outcomes in 
cohorts from the Cardiovascular Health 
Study (N = 3,183) and the Chinese Cohort 
Study of Chronic Kidney Disease (N = 
210). Glomerular transcriptional 
angiopoietin/Tie (ANG-TIE) pathway 
scores, derived from the expression of 
154 ANG-TIE signaling mediators, 
correlated positively with plasma 
ANGPT2 levels and kidney outcomes. 
Higher receptor expression in glomeruli 
and higher ANG-TIE pathway scores in 
endothelial cells corroborated potential 
functional effects in the kidney from 
elevated plasma ANGPT2 levels. Our 
work suggests that ANGPT2 is a 
promising prognostic endothelial 
biomarker with l ikely functional impact 
on glomerular pathogenesis in DKD. 
 
PROSTATE 

The IL-4/IL-13 signaling axis 
promotes prostatic fibrosis 
D'Arcy Q, Gharaee-Kermani M, Zhilin-Roth A, 
Macoska JA 

Lower urinary tract symptoms (LUTS) are 
a costly and pervasive medical problem 
for millions of aging men. Recent studies 
have showed that peri -urethral tissue 
fibrosis is an untreated pathobiology 
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contributing to LUTS. Fibrosis results 
from excessive extracellular matrix 
deposition which increases transition 
zone and peri -urethral tissue stiffness 
and compromises prostatic urethral 
flexibility and compliance, producing 
urinary obstructive symptoms. 
Inflammatory cells, including 
neutrophils, macrophages, and T-
lymphocytes, secrete a medley of pro-
fibrotic proteins into the prostatic 
microenvironment, including IFNγ, TNFα, 
CXC-type chemokines, and interleukins, 
all  of which have been implicated in 
inflammation-mediated fibrosis. Among 
these, IL-4 and IL-13 are of particular 
interest because they share a common 
signaling axis that, as shown here for the 
first time, promotes the expression and 
maintenance of IL-4, IL-13, their cognate 
receptors, and ECM components by 
prostate fibroblasts, even in the absence 
of immune cells. Based on studies 
presented here, we hypothesize that the 
IL-4/IL-13 axis promotes prostate 
fibroblast activation to ECM-secreting 
cells. Taken together, these studies show 
that IL-4 and IL-13 signal through the IL-
4Rα receptor to activate JAK/STAT 
signaling, thereby promoting their own 
expression, that of their cognate 
receptors, and collagens. These finding 
suggest that the IL-4/IL-13 signaling axis 
is a powerful, but therapeutically 
targetable, pro-fibrotic mechanism in the 
lower urinary tract. 
 
STONES 

Financial Toxicity of Nephrolithiasis:  
The First Assessment of the Economic 
Stresses of Kidney Stone Treatment 
Green BW, Labagnara K, Feiertag N, Gupta K, 

Donnelly J, Watts KL, Crivelli JJ, Assimos DG, Small 
AC 

The objective of this study is to 
investigate the financial toxicity (FT) 
related to kidney stone treatment. We 
performed a cross-sectional cohort study 
with multi-institutional in-person and 
online cohorts of stone formers. 
Participants were surveyed using the 
validated COST tool (COmprehensive 
Score for financial Toxicity). The 
maximum score is 44 and lower scores 
indicate increased FT. "Moderate FT" 
was defined by COST scores between 25 

and 14 points and "severe FT" for scores 
<14. Descriptive statistics, X2 tests, T 
tests, Spearman correlation, and logistic 
regression were performed using SPSS 
v28. Two hundred and forty-one 
participants were surveyed, including 
126 in-person participants and 115 
online. A total of 60% of participants 
reported at least moderate FT (COST 
score <26) and 26% reported severe FT 
(COST score <14). In conclusion, most 
participants reported moderate to 
severe FT. As prior studies have shown 
that patients with "moderate FT" employ 
cost-coping strategies (i.e., medication 
rationing) and those with "severe FT" 
have worse health outcomes, urologists 
need to be sensitive to the financial 
burdens of treatment experienced by 
such patients undergoing kidney stone 
treatment. 
 
Ureteroscopy and Shock Wave 
Lithotripsy Trends from 2012-2019 
within the US Medicare Dataset: 
Sharp Growth in Ureteroscopy 
Utilization 
Haas CR, Li S, Knoedler M, Penniston KL, Nakada SY 

Both ureteroscopy (URS) and shock wave 
lithotripsy (SWL) are cornerstones in the 
surgical management of urolithiasis in 
the United States. We hypothesized that 
URS util ization outpaced SWL utilization 
in recent years and quantified the 
magnitude of change over time for 
caseloads of URS and SWL amongst 
urologists from a national Medicare 
database. Methods Using the public 
"Medicare Physician & Other 
Practitioners" database 
(https://data.cms.gov), we determined 
case numbers of SWL (CPT 50590) and 
URS (CPT 52356 or 52353) from 2012-
2019. Between 2012 - 2019, total URS 
cases annually increased by 5,700 
(15%/year, p <0.001) while the number 
of SWL cases peaked in 2015 and has 
since declined on average -1.6%/year (p 
= 0.020). The number of urologists 
performing URS steadily rose from 1,147 
in 2012 to 2,809 in 2019, reflecting an 
additional 246 urologists (21%/year) 
performing URS annually. The caseload 
of high-volume stone urologists showed 
similar trends with average URS cases 
increasing by 2.9/year/urologist 

(9.8%/year, p <0.001) and average SWL 
cases declining by 0.9/year/urologist (-
1.7%/year, p = 0.023). The conclusion 
show that URS util ization has increased 
dramatically and outpaced SWL 
util ization from 2012-2019 within the 
Medicare population. URS was 
increasingly used by both the general 
urologist population and high-volume 
stone urologists while SWL utilization has 
begun to decline. 
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BLADDER 

Comparing clinical bladder diaries 
and recalled patient reports for 
measuring lower urinary tract 
symptoms in the symptoms of Lower 
Urinary Tract Dysfunction Research 
Network (LURN) 
Flynn KE, Wiseman JB, Helmuth ME, Smith AR, 
Bradley CS, Cameron AP, Henry Lai H, Kirkali Z, 
Kreder KJ, Geynisman-Tan J, Merion RM, Weinfurt 
KP 

Bladder diaries are a key source of 
information about lower urinary tract 
symptoms (LUTS); however, many 
patients do not complete them as 
instructed. Questionnaire-based patient-
reported outcome measures (PROMs) 
are another option for reporting LUTS 
but may have recall bias. We assessed 
the strength of the associations between 
PROMs and a 3-day bladder diary. 
Symptomatic adults from 6 tertiary care 
sites completed a 3-day paper bladder 
diary and 3-, 7-, and 30-day electronic 
PROMs. We assessed the linear 
associations between mapped pairs of 
diary variables and responses to PROM 
items using biserial and polyserial 
correlation coefficients with 95% 
confidence intervals. Overall, Missing 
and unusable bladder diary data were 
common, highlighting the patient burden 
associated with this method of data 
collection. A questionnaire-based PROM 
is a reasonable alternative to a diary for 
reporting voiding frequency and may 
offer an easier option for reporting some 
symptoms. 
 
Current Knowledge and Novel 
Frontiers in Lower Urinary Tract 
Dysfunction after Spinal Cord Injury: 
Basic Research Perspectives 
Wada N, Karnup S, Kadekawa K, Shimizu N, Kwon J, 
Shimizu T, Gotoh D, Kakizaki H, de Groat WC, 
Yoshimura N 

This review article aims to summarize the 
recent advancement in basic research on 
lower urinary tract dysfunction (LUTD) 
following spinal cord injury (SCI) above 
the sacral level. We particularly focused 
on the neurophysiologic mechanisms 
controlling the lower urinary tract (LUT) 
function and the SCI-induced changes in 

micturition control in animal models of 
SCI. The LUT has two main functions, the 
storage and voiding of urine, that are 
regulated by a complex neural control 
system. This neural system coordinates 
the activity of two functional units in the 
LUT: the urinary bladder and an outlet 
including bladder neck, urethra, and 
striated muscles of the pelvic floor. 
Following SCI, the bladder is initially 
areflexic but then becomes hyperreflexic 
due to the emergence of a spinal 
micturition reflex pathway. However, the 
bladder does not empty efficiently 
because coordination between the 
bladder and urethral sphincter is lost. In 
animal models of SCI, hyperexcitability of 
silent C-fiber bladder afferents is a major 
pathophysiological basis of neurogenic 
LUTD, especially detrusor overactivity. 
Reflex plasticity is associated with 
changes in the properties of 
neuropeptides, neurotrophic factors, or 
chemical receptors of afferent neurons. 
Not only C-fiber but also Aδ-fiber could 
be involved in the emergence of 
neurogenic LUTD such as detrusor 
sphincter dyssynergia following SCI. 
Animal research using disease models 
helps us to detect the different 
contributing factors for LUTD due to SCI 
and to find potential targets for new 
treatments. 
 
Effect of Vitamin D Supplementation 
on Overactive Bladder and Urinary 
Incontinence Symptoms in Older 
Men: Ancillary Findings from a 
Randomized Trial 
Markland AD, Vaughan C, Huang AJ, Kim E, Bubes  
VY, Tangpricha V, Buring J, Lee IM, Cook N, Manson 
JE, Grodstein F 

The purpose of this study is to evaluate 
vitamin D supplementation for 
preventing or treating overactive bladder 
(OAB) and urinary incontinence (UI) in 
men. Ancillary study of men aged ≥55 
years in the VITamin D and OmegA-3 
TriaL (VITAL). Randomized treatments 
included: vitamin D3 (cholecalciferol), 
marine omega-3 fatty acids, or matching 
placebo. Structured UI questions 
measured the prevalence of OAB at year 
5, and UI at years 2 and 5, along with 
incidence and progression of UI from 

years 2 to 5. Pre-specified subgroup 
analyses examined men with low 
baseline serum vitamin D [25(OH)D<20 
ng/mL]. Overall, vitamin D 
supplementation did not improve OAB, 
or UI, compared to placebo. However, 
specific use of vitamin D in men with 
lower 25(OH)D levels had inconsistent 
findings. 
 
Foundational science and 
mechanistic insights for a shared 
disease model: an expert consensus 
Alperin M, Abramowitch S, Alarab M, Bortolini M, 
Brown B, Burnett LA, Connell KA, Damaser M, de 
Vita R, Gargett CE, Guess MK, Guler Z, Jorge RN, 

Kelley RS, Kibschull M, Miller K, Moalli PA, 
Mysorekar IU, Routzong MR, Shynlova O, Swenson 
CW, Therriault MA, Northington GM 

Pelvic floor disorders (PFDs) are complex 
conditions that impact millions of 
women worldwide. It is estimated that 
PFDs will  affect approximately 30%–
50%of women older than 50 years and 
incur a 20% lifetime risk of undergoing at 
least 1 surgical procedure to repair either 
pelvic organ prolapse (POP) or stress 
urinary incontinence (SUI) by age 80 
years. The surgical costs alone are 
estimated to exceed $10 billion annually, 
and this does not account for the cost of 
nonsurgical and conservative 
treatments. Although a large body of 
epidemiological l iterature provides 
important information regarding the risk 
factors for PFDs, the pathogenesis of POP 
and SUI continues to be poorly 
understood. Consequently, POP and SUI 
are associated with significant health 
care expenditure primarily due to lack of 
preventive measures, high failure rate of 
available interventions, and the need for 
retreatments. Furthermore, the long-
standing gaps in mechanistic insights into 
the pathophysiology of POP and SUI 
represent one of the major barriers to 
the development of scientifically rational 
preventive and therapeutic strategies. 
Women’s health across the life span 
depends on a better understanding of 
the anatomy and physiology of the 
female pelvic floor (PF) and the causal 
l inks between the multifactorial 
epidemiological risk factors and POP/SUI. 
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Gut-bladder axis enters the stage: 
Implication for recurrent urinary 
tract infections 
Salazar AM, Neugent ML, De Nisco NJ, Mysorekar 

IU 

The gut microbiome is a critical 
modulator of systemic physiology, 
including infectious disease 
susceptibility. Although this niche is a 
reservoir for uropathogenic Escherichia 
coli, knowledge of its role in urinary tract 
infections (UTIs) is l imited. We discuss 
two recent studies, Thänert et al., 2022 
and Worby et al., 2022 , that interrogate 
the roles of the gut-bladder axis in UTIs. 
 

Phenotyping of Urinary Urgency 
Patients without Urgency 
Incontinence, and Their Comparison 
to Urgency Incontinence Patients: 
Findings from the LURN Study 
Lai HH, Wiseman JB, Helmuth ME, Smith AR, 
Amundsen CL, Cameron AP, Glaser AP, 
Hendrickson WK, Kirkali Z, Kenton K 

The purpose of this study is to 
characterize patients with urinary 
urgency (UU) with and without urgency 
urinary incontinence (UUI) who 
presented to clinics actively seeking 
treatment for their symptoms. 
Participants who enrolled in the 
Symptoms of Lower Urinary Tract 
Dysfunction Research Network (LURN-I) 
were categorized into UU with versus 
without UUI. Participants were followed 
for 1 year; their urinary symptoms, 
urologic pain, psychosocial factors, 
bowel function, sleep disturbance, 
physical activity levels, physical function, 
and quality of life (QOL) were compared. 
Mixed effects l inear regression models 
were used to examine the relationships 
between UUI and these factors. The 
conclusion showed that patients with 
UUI have severe storage symptoms, 
more psychosocial symptoms, poorer 
physical functioning, and worse QOL. Our 
data suggested UUI may be a more 
severe manifestation of UU, rather than 
UU and UUI being distinct entities. 
 
Study protocol and methods for 
Easing Pelvic Pain Interventions 
Clinical Research Program (EPPIC): a 
randomized clinical trial of brief, low-
intensity, transdiagnostic cognitive 

behavioral therapy vs 
education/support for urologic 
chronic pelvic pain syndrome 
(UCPPS) 
Lackner JM, Jaccard J, Quigley BM, Ablove TS, 
Danforth TL, Firth RS, Gudleski GD, Krasner SS, 

Radziwon CD, Vargovich AM, Clemens JQ, Naliboff  
BD 

Urologic chronic pelvic pain syndrome 
(UCPPS) encompasses several common, 
costly, diagnoses including interstitial 
cystitis/bladder pain syndrome and 
chronic prostatitis/chronic pelvic pain 
syndrome that are poorly understood 
and inadequately treated with 
conventional medical therapies. 
Behavioral strategies, recommended as a 
first-line treatment for managing 
symptoms, are largely inaccessible, time 
and labor intensive, and technically 
complex. The Easing Pelvic Pain 
Interventions Clinical Research Program 
(EPPIC) is a clinical trial examining the 
efficacy of low-intensity cognitive 
behavioral therapy (Minimal Contact CBT 
or MC-CBT) for UCPPS and its durability 3 
and 6 months post treatment. Additional 
aims include characterizing the operative 
processes (e.g., cognitive distancing, 
context sensitivity, coping flexibility, 
repetitive negative thought) that drive 
MC-CBT-induced symptom relief and 
pre-treatment patient variables that 
moderate differential response. 
 
Timing is everything: impact of 
development, ageing and circadian 
rhythm on macrophage functions in 
urinary tract infections 
Wang AS, Steers NJ, Parab AR, Gachon F, Sweet MJ, 
Mysorekar IU 

The bladder supports a diversity of 
macrophage populations with functional 
roles related to homeostasis and host 
defense, including clearance of cell  
debris from tissue, immune surveillance, 
and inflammatory responses. This review 
examines these roles with particular 
attention given to macrophage origins, 
differentiation, recruitment, and 
engagement in host defense against 
urinary tract infections (UTIs), where 
these cells recognize uropathogens 
through a combination of receptor-
mediated responses. Time is an 
important variable that is often 
overlooked in many clinical and 

biological studies, including in relation to 
macrophages and UTIs. Given that ageing 
is a significant factor in urinary tract 
infection pathogenesis and macrophages 
have been shown to harbor their own 
circadian system, this review also 
explores the influence of age on 
macrophage functions and the role of 
diurnal variations in macrophage 
functions in host defense and 
inflammation during UTIs. We provide a 
conceptual framework for future studies 
that address these key knowledge gaps. 
 

Urologic complications in diabetes 
Blair Y, Wessells H, Pop-Busui R, Ang L, Sarma AV 

Urologic complications such as bladder 
and sexual dysfunction among men and 
women with diabetes have received 
relatively l ittle attention. This is despite 
emerging evidence that demonstrates 
that urologic complications increase with 
age in the general population and are 
more common in individuals with 
diabetes compared to those without 
diabetes. Here we summarize the latest 
information about the epidemiology of 
urologic complications in the setting of 
diabetes and the most recent findings 
regarding pathophysiology. In addition, 
we identify knowledge gaps and need for 
future funding to address these gaps that 
will  reduce the burden of urologic 
complications in diabetes and optimize 
quality of l ife for all individuals affected 
by it. 
 
Uropathogenic Escherichia coli 
subverts mitochondrial metabolism 
to enable intracellular bacterial 
pathogenesis in urinary tract 
infection 
Beebout CJ, Robertson GL, Reinfeld BI, Blee AM, 
Morales GH, Brannon JR, Chazin WJ, Rathmell WK, 

Rathmell JC, Gama V, Hadjifrangiskou M 

Urinary tract infections are among the 
most common human bacterial 
infections and place a significant burden 
on healthcare systems due to associated 
morbidity, cost and antibiotic use. 
Despite being a facultative anaerobe, 
uropathogenic Escherichia coli, the 
primary cause of urinary tract infections, 
requires aerobic respiration to establish 
infection in the bladder. Here, by 
combining bacterial genetics with cell  
culture and murine models of infection, 
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we demonstrate that the widely 
conserved respiratory quinol oxidase 
cytochrome bd is required for 
intracellular infection of urothelial cells. 
Through a series of genetic, biochemical 
and functional assays, we show that 
intracellular oxygen scavenging by 
cytochrome bd alters mitochondrial 
physiology by reducing the efficiency of 
mitochondrial respiration, stabilizing the 
hypoxia-inducible transcription factor 
HIF-1 and promoting a shi ft towards 
aerobic glycolysis. This bacterially 
induced rewiring of host metabolism 
antagonizes apoptosis, thereby 
protecting intracellular bacteria from 
urothelial cell exfoliation and preserving 
their replicative niche. These results 
reveal the metabolic basis for 
intracellular bacterial pathogenesis 
during urinary tract infection and identify 
subversion of mitochondrial metabolism 
as a bacterial strategy to facilitate 
persistence within the urinary tract. 
 
Vitamin D supplements and 
prevalent overactive bladder in 
women from midlife through older 
ages 
Vaughan CP, Markland AD, Huang AJ, Tangpricha V, 
Grodstein F 

The objective of this study is to 
determine if vitamin D supplementation 
is associated with prevalent overactive 
bladder (OAB) in women across the aging 
spectrum. We used the Nurses' Health 
Study (NHS) I (initiated in 1976) and NHS 
II (initiated in 1989) cohorts to evaluate 
the association of vitamin D supplements 
with prevalent OAB, all of which were 
reported by participants in 2019 in both 
NHS cohorts. OAB was defined as the 
self-reported need to rush to toilet to 
urinate at least sometimes. Further, 
OAB/wet included incontinence at least 
monthly because of urgency, whereas 
OAB/dry included incontinence once per 
month or less, or stress-predominant 
incontinence. Multivariable-adjusted 
odds ratios and 95% confidence intervals 
of OAB/dry and OAB/wet subtypes were 
estimated using logistic regression 
models. The conclusions showed that 
OAB symptoms are highly prevalent 
across adult women, including the oldest 
old, who are often excluded from 
treatment trials. Despite interest in 

vitamin D supplementation as a low-cost 
strategy to address OAB, our findings 
indicate oral vitamin D is not associated 
with prevalent OAB in middle-aged and 
older women. 
 
KIDNEY 

Incorporating genetics services into 
adult kidney disease care 
Bogyo K, Vena N, May H, Rasouly HM, Marasa M, 
Sanna-Cherchi S, Kiryluk K, Nestor J, Gharavi A 

Studies have shown that as many as 1 in 
10 adults with chronic kidney disease has 
a monogenic form of disease. However, 
genetic services in adult nephrology are 
l imited. An adult Kidney Genetics Clinic 
was established within the nephrology 
division at a large urban academic 
medical center to increase access to 
genetic services and testing in adults 
with kidney disease. Between June 2019 
and December 2021, a total of 363 
patients were referred to the adult 
Kidney Genetics Clinic. Of those who 
completed genetic testing, a positive 
diagnostic finding was identified in 
27.1%, a candidate diagnostic finding 
was identified in 6.7% of patients, and a 
nondiagnostic positive finding was 
identified in an additional 8.6% of 
patients, resulting in an overall yield of 
42.4% for clinically relevant genetic 
findings in tested patients. A genetic 
diagnosis had implications for medical 
management, family member testing, 
and eligibility for clinical trials. With the 
util ization of telemedicine, genetic 
services reached a diverse geographic 
and patient population. Genetic 
education efforts were integral to the 
clinic's success, as they increased 
visibility and helped providers identify 
appropriate referrals. Ongoing access to 
genomic services will remain a 
fundamental component of patient care 
in adults with kidney disease. 
 
The Prevalence and Clinical 
Significance of Congenital Anomalies 
of the Kidney and Urinary Tract in 
Preterm Infants 
Hays T, Thompson MV, Bateman DA, Sahni R, Tolia  

VN, Clark RH, Gharavi AG 

The prevalence and importance of 
congenital anomalies of the kidney and 
urinary tract (CAKUT) in preterm infants 

is unknown. The objective is to 
determine the prevalence of CAKUT in 
preterm infants and association with in-
hospital morbidity and mortality. This 
cohort study included infants cared for in 
neonatal intensive care units managed 
by a large US network of hospitals and 
doctors. Eligible participants were 
infants born at 23 to 33 weeks' gestation 
between 2000 and 2020. Infants 
transferred from or to other health care 
facilities prior to discharge or death were 
excluded in analysis of outcomes. Data 
were analyzed from December 2021 until 
May 2022. The findings of this cohort 
study suggest that clinicians caring for 
preterm infants should have higher 
suspicion for CAKUT and consider 
screening, particularly those with 
extrarenal anomalies or genetic 
disorders, as preterm infants with CAKUT 
appear to be at significantly higher risk of 
death or severe il lness. Detection of 
CAKUT can inform risk stratification and 
clinical decision making, and should also 
prompt clinicians to consider a genetic 
evaluation. 
 
A user-friendly tool for cloud-based 
whole slide image segmentation with 
examples from renal histopathology 
Lutnick B, Manthey D, Becker JU, Ginley B, Moos K, 
Zuckerman JE, Rodrigues L, Gallan AJ, Barisoni L, 
Alpers CE, Wang XX, Myakala K, Jones BA, Levi M, 
Kopp JB, Yoshida T, Zee J, Han SS, Jain S, Rosenberg 

AZ, Jen KY, Sarder P, Barasch J 

Image-based machine learning tools hold 
great promise for clinical applications in 
pathology research. However, the ideal 
end-users of these computational tools 
(e.g., pathologists and biological 
scientists) often lack the programming 
experience required for the setup and 
use of these tools which often rely on the 
use of command line interfaces. We have 
developed Histo-Cloud, a tool for 
segmentation of whole slide images 
(WSIs) that has an easy-to-use graphical 
user interface. This tool runs a state-of-
the-art convolutional neural network 
(CNN) for segmentation of WSIs in the 
cloud and allows the extraction of 
features from segmented regions for 
further analysis. By segmenting 
glomeruli, interstitial fibrosis and tubular 
atrophy, and vascular structures from 
renal and non-renal WSIs, we 
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demonstrate the scalability, best 
practices for transfer learning, and 
effects of dataset variability. Finally, we 
demonstrate an application for animal 
model research, analyzing glomerular 
features in three murine models. Histo-
Cloud is open source, accessible over the 
internet, and adaptable for 
segmentation of any histological 
structure regardless of stain. 
 
PROSTATE 

Increased COX-1 expression in benign 
prostate epithelial cells is triggered 
by mitochondrial dysfunction 
Hudson CN, He K, Pascal LE, Liu T, Myklebust LK, 
Dhir R, Srivastava P, Yoshimura N, Wang Z, Ricke 
WA, DeFranco DB 

Prostatic inflammation is closely l inked 
to the development and progression of 
benign prostatic hyperplasia (BPH). 
Clinical studies of non-steroidal anti-
inflammatory drugs, which inhibit 
cyclooxygenase-2 (COX-2), targeting 
prostate inflammation patients with 
symptomatic BPH have demonstrated 
conflicting results, with some studies 
demonstrating symptom improvement 
and others showing no impact. Thus, 
understanding the role of the 
cyclooxygenases in BPH and prostatic 
inflammation is important. The 
expression of COX-1 was analyzed in a 
cohort of donors and BPH patients by 
immunohistochemistry and compared to 
previously determined characteristics for 
this same cohort. The impact of 
mitochondrial dysfunction on COX-1 and 
COX-2 was determined in experiments 
treating human benign prostate 
epithelial cell l ines BPH-1 and RWPE-1 
with rotenone and MitoQ. RWPE-1 cells 
were transfected with small interfering 
RNA specific to complex 1 gene NDUFS3. 
Our findings suggest COX-1 is elevated in 
BPH epithelial cells and is associated with 
increased presence of CD8+ cytotoxic T-
cells. COX-1 can be induced in benign 
prostate epithelial cells in response to 
mitochondrial complex I inhibition, and 
knockdown of the complex 1 protein 
NDUFS3. COX-1 and mitochondrial 
dysfunction may play more of a role than 
previously recognized in the 
development of age-related benign 
prostatic disease. 

 
STONES 

Mechanisms of the intestinal and 
urinary microbiome in kidney stone 
disease 
Miller AW, Penniston KL, Fitzpatrick K, Agudelo J, 
Tasian G, Lange D 

Kidney stone disease affects ~10% of the 
global population and the incidence 
continues to rise owing to the associated 
global increase in the incidence of 
medical conditions associated with 
kidney stone disease including, for 
example, those comprising the metabolic 
syndrome. Considering that the 
intestinal microbiome has a substantial 
influence on host metabolism, that 
evidence has suggested that the 
intestinal microbiome might have a role 
in maintaining oxalate homeostasis and 
kidney stone disease is unsurprising. In 
addition, the discovery that urine is not 
sterile but, l ike other sites of the human 
body, harbours commensal bacterial 
species that collectively form a urinary 
microbiome, is an additional factor that 
might influence the induction of crystal 
formation and stone growth directly in 
the kidney. Collectively, the microbiomes 
of the host could influence kidney stone 
disease at multiple levels, including 
intestinal oxalate absorption and direct 
crystal formation in the kidneys. 
 
 
 
 
 
 
 
- Jennifer Allmaras MPH, Muen Wang,  
9/30/2022 

 

Email cairibu@urology.wisc.edu to 
feature your newly published research in 

next month’s communique 
 

https://pubmed.ncbi.nlm.nih.gov/36051613/
https://pubmed.ncbi.nlm.nih.gov/36051613/
https://pubmed.ncbi.nlm.nih.gov/36051613/
https://pubmed.ncbi.nlm.nih.gov/36127409/
https://pubmed.ncbi.nlm.nih.gov/36127409/
https://pubmed.ncbi.nlm.nih.gov/36127409/
mailto:cairibu@urology.wisc.edu


 

New CAIRIBU GU Basic Science, Clinical/Translational, and Population Health Research Aug. 2022

BLADDER 

A constrained mixture-micturition-
growth (CMMG) model of the urinary 
bladder: Application to partial 
bladder outlet obstruction (BOO) 
Cheng F, Watton PN, Pederzani G, Kurobe M, 
Takaoka EI, Chapple C, Birder L, Yoshimura N, 
Robertson AM 

We present a constrained mixture-
micturition-growth (CMMG) model for 
the bladder. It simulates bladder 
mechanics, voiding function (micturition) 
and tissue adaptations in response to 
altered biomechanical conditions. The 
CMMG model is calibrated with both in 
vivo and in vitro data from healthy male 
rat urinary bladders (cystometry, 
bioimaging of wall structure, mechanical 
testing) and applied to simulate the 
growth and remodeling (G&R) response 
to partial bladder outlet obstruction 
(BOO). The bladder wall is represented as 
a multi-layered, anisotropic, nonlinear 
constrained mixture. A short time scale 
micturition component of the CMMG 
model accounts for the active and 
passive mechanics of voiding. Over a 
second, longer time scale, G&R 
algorithms for the evolution of both 
cellular and extracellular constituents act 
to maintain/restore bladder 
(homeostatic) functionality. The CMMG 
model is applied to a spherical 
membrane model of the BOO bladder 
util izing temporal data from an 
experimental male rodent model to 
parameterize and then verify the model. 
Consistent with the experimental studies 
of BOO, the model predicts: an initial loss 
of voiding capacity followed by 
hypertrophy of SMC to restore voiding 
function; bladder enlargement; collagen 
remodeling to maintain its role as a 
protective sheath; and increased voiding 
duration with lower average flow rate. 
This CMMG model enables a mechanistic 
approach for investigating the bladder's 
structure-function relationship and its 
adaption in pathological conditions. 
While the approach is illustrated with a 
conceptual spherical bladder model, it 
provides the basis for application of the 
CMMG model to anatomical geometries. 
Such a mechanistic approach has 

promise as an in silico tool for the 
rational development of new surgical 
and pharmacological treatments for 
bladder diseases such as BOO. 
 
Gardnerella Exposures Alter Bladder 
Gene Expression and Augment 
Uropathogenic Escherichia coli 
Urinary Tract Infection in Mice 
Gilbert NM, O'Brien VP, Waller C, Batourina E, 

Mendelsohn CL, Lewis AL 

The anaerobic actinobacterium 
Gardnerella was first isolated from the 
bladder by suprapubic aspiration more 
than 50 years ago. Since then, 
Gardnerella has been increasingly 
recognized as a common and often 
abundant member of the female urinary 
microbiome (urobiome). Some studies 
even suggest that the presence of 
Gardnerella is associated with urological 
disorders in women. We recently 
reported that inoculation of Gardnerella 
into the bladders of mice resul ts in 
urothelial exfoliation. Here, we 
performed whole bladder RNA-seq in our 
mouse model to identify additional host 
pathways involved in the response to 
Gardnerella bladder exposure. The 
transcriptional response to Gardnerella 
reflected the urothelial turnover that is a 
consequence of exfoliation while also 
i l lustrating the activation of pathways 
involved in inflammation and immunity. 
Additional timed exposure experiments 
in mice provided further evidence of a 
potentially clinically relevant 
consequence of bladder exposure to 
Gardnerella-increased susceptibility to 
subsequent UTI caused by uropathogenic 
Escherichia coli. Together, these data 
provide a broader picture of the 
bladder's response to Gardnerella and 
lay the groundwork for future studies 
examining the impact of Gardnerella on 
bladder health. 
 
Nanotechnology as a tool to advance 
research and treatment of non-
oncologic urogenital diseases 
Loloi J, Babar M, Davies KP, Suadicani SO 

Nanotechnology represents an 
expanding area of research and 
innovation in almost every field of 

science, including Medicine, where 
nanomaterial-based products have been 
developed for diagnostic and therapeutic 
applications. Because of their small, 
nanoscale size, these materials exhibit 
unique physical and chemical properties 
that differ from those of each 
component when considered in bulk. In 
Nanomedicine, there is an increasing 
interest in harnessing these unique 
properties to engineer nanocarriers for 
the delivery of therapeutic agents. We 
provide an update on research that is 
paving the way for clinical translation of 
nanotechnology in the areas of erectile 
dysfunction (ED), overactive bladder 
(OAB), interstitial cystitis/bladder pain 
syndrome (IC/BPS), and catheter-
associated urinary tract infections 
(CAUTIs). Overall, preclinical and clinical 
studies have proven the util ity of 
nanomaterials both as vehicles for 
transdermal and intravesical delivery of 
therapeutic agents and for urinary 
catheter formulation with antimicrobial 
agents to treat non-oncologic urogenital 
diseases. 
 
KIDNEY 

Genome-wide polygenic score to 
predict chronic kidney disease across 
ancestries 
Khan A, Turchin MC, Patki A, Srinivasasainagendra 

V, Shang N, Nadukuru R, Jones AC, Malolepsza E, 
Dikilitas O, Kullo IJ, Schaid DJ, Karlson E, Ge T, Meigs 
JB, Smoller JW, Lange C, Crosslin DR, Jarvik GP, 
Bhatraju PK, Hellwege JN, Chandler P, Torvik LR, 
Fedotov A, Liu C, Kachulis C, Lennon N, Abul-Husn 

NS, Cho JH, Ionita-Laza I, Gharavi AG, Chung WK, 
Hripcsak G, Weng C, Nadkarni G, Irvin MR, Tiwari 
HK, Kenny EE, Limdi NA, Kiryluk K.  

Chronic kidney disease (CKD) is a 
common complex condition associated 
with high morbidity and mortality. 
Polygenic prediction could enhance CKD 
screening and prevention; however, this 
approach has not been optimized for 
ancestrally diverse populations. By 
combining APOL1 risk genotypes with 
genome-wide association studies 
(GWAS) of kidney function, we designed, 
optimized and validated a genome-wide 
polygenic score (GPS) for CKD. The new 
GPS was tested in 15 independent 
cohorts, including 3 cohorts of European 
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ancestry (n = 97,050), 6 cohorts of 
African ancestry (n = 14,544), 4 cohorts 
of Asian ancestry (n = 8,625) and 2 
admixed Latinx cohorts (n = 3,625). We 
demonstrated score transferability with 
reproducible performance across all  
tested cohorts. The top 2% of the GPS 
was associated with nearly threefold 
increased risk of CKD across ancestries. 
In African ancestry cohorts, the APOL1 
risk genotype and polygenic component 
of the GPS had additive effects on the risk 
of CKD. 
 
PROSTATE 

Glucocorticoids are induced while 
dihydrotestosterone levels are 
suppressed in 5-alpha reductase 
inhibitor treated human benign 
prostate hyperplasia patients 
Jin R, Forbes C, Miller NL, Strand D, Case T, Cates 
JM, Kim HH, Wages P, Porter NA, Mantione KM, 
Burke S, Mohler JL, Matusik RJ 

The development of benign prostatic 
hyperplasia (BPH) and medication-
refractory lower urinary tract symptoms 
(LUTS) remain poorly understood. This 
study attempted to characterize the 
pathways associated with failure of 
medical therapy for BPH/LUTS. 
Transitional zone tissue levels of 
cholesterol and steroids were measured 
in patients who failed medical therapy 
for BPH/LUTS and controls. Prostatic 
gene expression was measured using 
qPCR and BPH cells were used in 
organoid culture to study prostatic 
branching. After failure of medical 
therapy for BPH/LUTS, 5ARI therapy 
continued to inhibit androgenesis but a 
5ARI-induced pathway increased tissue 
levels of GC not seen in patients on α-
blockers. GC stimulation of organoids 
indicated that the GC receptors are a 
trigger for controlling growth of prostate 
glands. A 5ARI-induced pathway 
revealed GC activation can serve as a 
master regulator of prostatic branching 
and growth. 
 
T1 signal intensity ratio of the 
pancreas as an imaging biomarker for 
the staging of chronic pancreatitis 
Tirkes T, Dasyam AK, Shah ZK, Fogel EL, Vege SS, Li 
L, Li S, Chang ST, Farinas CA, Grajo JR, Mawad K, 
Takahashi N, Venkatesh SK, Wachsman A, Fisher 

WE, Forsmark CE, Hart PA, Pandol SJ, Park WG, Van 

Den Eeden SK, Yang Y, Topazian M, Andersen DK, 
Serrano J, Conwell DL, Yadav D; Consortium for the 

Study of Chronic Pancreatitis, Diabetes, Pancreatic 
Cancer (CPDPC) 

Our purpose was to validate the T1 SIR 
(T1 score) as an imaging biomarker for 
the staging of CP in a large, multi-
institutional, prospective study. The 
prospective study population included 
820 participants enrolled in the PROCEED 
study from nine clinical centers between 
June 2017 and December 2021. A 
radiologist at each institution used a 
standardized method to measure the T1 
signal intensity of the pancreas and the 
reference organs (spleen, paraspinal 
muscle, liver), which was used to derive 
respective T1 scores. Participants were 
stratified according to the seven 
mechanistic stages of chronic 
pancreatitis (MSCP 0-6) based on their 
clinical history, MRCP, and CT findings. 
The T1 score calculated by SIR of the 
pancreas-to-spleen shows a negative 
l inear correlation with the progression of 
chronic pancreatitis. It holds promise as 
a practical imaging biomarker in 
evaluating disease severity in clinical 
research and practice. 
 
STONES 

Automated Machine Learning 
Segmentation and Measurement of 
Urinary Stones on CT Scan 
Babajide R, Lembrikova K, Ziemba J, Ding J, Li Y, 

Fermin AS, Fan Y, Tasian GE 

The objective of this study is to evaluate 
the performance of an engineered 
machine learning algorithm to identify 
kidney stones and measure stone 
characteristics without the need for 
human input. We performed a cross-
sectional study of 94 children and adults 
who had kidney stones identified on non-
contrast CT. A previously developed 
deep learning algorithm was trained to 
segment renal anatomy and kidney 
stones and to measure stone features. 
The performance and speed of the 
algorithm to measure renal anatomy and 
kidney stone features were compared to 
the current gold standard of human 
measurement performed by three 
independent reviewers. The conclusion 
is that an engineered machine learning 
algorithm can identify and characterize 
stones more accurately and reliably than 

humans, which has the potential to 
improve the precision and efficiency of 
assessing kidney stone burden. 
 
 
 
 
 
 
 
 
- Jennifer Allmaras, MPH and Muen 
Wang, 8/5/2022 
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BLADDER 

Foundational science and 
mechanistic insights for a shared 
disease model: an expert consensus : 
Developed by the AUGS Basic Science 
Subcommittee and IUGA Special 
Interest Group 
Alperin M, Abramowitch S, Alarab M, Bortolini M, 
Brown B, Burnett LA, Connell KA, Damaser M, de 
Vita R, Gargett CE, Guess MK, Guler Z, Jorge RN, 
Kelley RS, Kibschull M, Miller K, Moalli PA, 
Mysorekar IU, Routzong MR, Shynlova O, Swenson 

CW, Therriault MA, Northington GM  

Pelvic floor disorders (PFDs) are complex 
conditions that impact millions of 
women worldwide. It is estimated that 
PFDs will  affect approximately 30%–
50%of women older than 50 years and 
incur a 20% lifetime risk of undergoing at 
least 1 surgical procedure to repair either 
pelvic organ prolapse (POP) or stress 
urinary incontinence (SUI) by age 80 
years [1]. The surgical costs alone are 
estimated to exceed $10 billion annually 
[1,2,3,4,5,6], and this does not account 
for the cost of nonsurgical and 
conservative treatments. Although a 
large body of epidemiological l iterature 
provides important information 
regarding the risk factors for PFDs, the 
pathogenesis of POP and SUI continues 
to be poorly understood. Consequently, 
POP and SUI are associated with 
significant health care expenditure 
primarily due to lack of preventive 
measures, high failure rate of available 
interventions, and the need for 
retreatments. The overarching goal of 
the e-book is to synthesize and interpret 
the available mechanistic data and to 
build a shared disease model of 2 PFDs—
POP and SUI—that will  serve to (1) 
further our understanding of the 
pathogenesis of these PFDs, (2) 
recognize important knowledge gaps and 
pinpoint research priorities, (3) identify 
novel targets for interventions, and (4) 
facilitate economically viable cross-
disciplinary research initiatives. 
 
 
 
 

Subtyping of common complex 
diseases and disorders by integrating 
heterogeneous data. Identifying 
clusters among women with lower 
urinary tract symptoms in the LURN 
study 
Andreev VP, Helmuth ME, Liu G, Smith AR, Merion 
RM, Yang CC, Cameron AP, Jelovsek JE, Amundsen 

CL, Helfand BT, Bradley CS, DeLancey JOL, Griffith 
JW, Glaser AP, Gillespie BW, Clemens JQ, Lai HH 

We present a methodology for subtyping 
of persons with a common clinical 
symptom complex by integrating 
heterogeneous continuous and 
categorical data. We il lustrate it by 
clustering women with lower urinary 
tract symptoms (LUTS), who represent a 
heterogeneous cohort with overlapping 
symptoms and multifactorial etiology. 
Data collected in the Symptoms of Lower 
Urinary Tract Dysfunction Research 
Network (LURN), a multi -center 
observational study, included self-
reported urinary and non-urinary 
symptoms, bladder diaries, and physical 
examination data for 545 women. 
Heterogeneity in these multidimensional 
data required thorough and non-trivial 
preprocessing, including scaling by 
controls and weighting to mitigate data 
redundancy, while the various data types 
(continuous and categorical) required 
novel methodology using a weighted 
Tanimoto indices approach. Five clusters 
of women with LUTS were identified 
using the developed methodology. None 
of the clusters could be characterized by 
a single symptom, but rather by a distinct 
combination of symptoms with various 
levels of severity. Targeted proteomics of 
serum samples demonstrated that 
differentially abundant proteins and 
affected pathways are different across 
the clusters. The clinical relevance of the 
identified clusters is discussed and 
compared with the current conventional 
approaches to the evaluation of LUTS 
patients. The rationale and thought 
process are described for the selection of 
procedures for data preprocessing, 
clustering, and cluster evaluation. 
 
 
 
 

PROSTATE 

PSA density is associated with BPH 
cellular composition 
Jia L, Strand DW, Goueli RS, Gahan JC, Roehrborn 

CG, Mauck RJ 

Current AUA guidelines recommend 5 
alpha reductase inhibitor (5ARI) 
treatment for patients with obstructive 
benign prostatic hyperplasia (BPH) that 
display prostate volume ≥30 cc and total 
prostate specific antigen (PSA) ≥1.5 
ng/ml. However, BPH is highly 
pleomorphic and response to 5ARIs is 
highly variable. An understanding of 
cellular composition based on a 
noninvasive PSA density test could lead 
to improved clinical decision making. The 
histological composition of 307 BPH 
specimens was scored by a pathologist 
for stromo-glandular content and 
associated with total PSA, prostate 
volume, PSA density and other clinical 
variables using univariate and 
multivariate l inear regression. The 
percentage of glandular composition in 
prostates of 5ARI-naïve men was 
positively and independently associated 
with PSA and PSA density. It was 
determined through statistical modeling 
that a PSA density ≤0.05 ng/ml2 
associated with a glandular composition 
of ≤30% with 76% sensitivity. The 
conclusion shows that PSA density could 
provide a decisive variable for estimating 
BPH cellular content and may eventually 
improve selection of patients for 5ARI 
treatment. Further work is needed to 
demonstrate that patients with higher 
glandular content are more responsive 
to 5ARI treatment. 
 
STONES 

The duration of stone disease and the 
impact of a stone event on patients' 
quality of life 
Raizenne B, Deyirmendjian C, Bechis SK, Sur RL, 
Nakada SY, Antonelli JA, Streeper N, Sivalingam S, 
Viprakasit D, Averch TD, Landman J, Chi T, Pais VM 
Jr, Chew BH, Bird V, Andonian S, Canvasser NE, 

Harper JD, Penniston KL, Bhojani N. 

With a 5-year stone recurrence rate of 
30-50%, kidney stone formers are 
subject to significant morbidity which 
negatively impacts their Health Related 
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Quality of Life (HRQOL). We sought to 
determine the impact of age of kidney 
stone onset, duration of stone disease, 
and kidney stone event (surgery or stone 
passage) on patients' individual HRQOL 
by querying the validated and 
prospectively collected Wisconsin Stone 
Quality of Life (WISQOL) database. Cross-
sectional data were obtained from a total 
of 2,438 kidney stone formers from 14 
institutions in North America who 
completed the WISQOL questionnaire 
from 2014 to 2019. The 28-question 
survey has a 1-5 point scale for each item 
(total score range 0-140). Multivariable 
l inear regression models assessed the 
impact of age of kidney stone onset, 
duration of stone disease and time since 
most recent surgery or stone passage on 
HRQOL. Our study demonstrates that 
older age of onset, longer duration of 
disease, increase time from most recent 
surgery or stone passage were 
independent predictors of better HRQOL 
in kidney stone formers. Results of future 
studies that focus on optimizing stone 
related modifiable risk factors to 
decrease the amount of recurrent stone 
episodes and thus the need for recurrent 
surgeries will be essential. 
 
Primary Contributors to Dietary Acid 
Load in Patients with Urolithiasis 
Betz MV, Penniston KL 

In susceptible individuals, high dietary 
acid load may contribute to the 
formation of certain types of kidney 
stones via lowering urine pH and citrate 
excretion. The objective of this study was 
to determine the contribution of dietary 
acid from food groups in people with 
urolithiasis. Patients with calcium 
urolithiasis (n=83) who completed food 
records were used for this retrospective 
analysis. Descriptive statistics were 
calculated for nutrients, Potential Renal 
Acid Load (PRAL) and estimated Net 
Endogenous Acid Production (NEAPest). 
Pearson's correlations were calculated 
between PRAL and NEAPest with each 
nutrient. For individuals with urolithiasis 
promoted by acidic urine and/or low 
urine citrate, dietary patterns with a high 
dietary acid load may contribute to 
recurrence risk. Meat and grains were 
the major contributors to dietary acid 
load in this cohort of patients with a 

history of kidney stones, whereas 
beverages, fruits and vegetables 
contributed net alkali. 
 
 
 
 
 
 
-Jennifer  Allmaras,  MPH  and  Muen 
Wang 7/5/2022 
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BLADDER 

Continuous administration of 
mirabegron has advantages in inhibition 
of central sensitization compared with 
short-term treatment cessation in a 
mouse model of overactive bladder 
Joonbeom Kwon, Eun-Ju Lee, Hye-Ri Park, Hyun-
Jung Cho, Ji-Ae Jang, Hyoungoh Yang, Jihyun An, 

Donghwi Park, Yeon-Joo Kim, Kyung-Jae Hur, Jae-
Soo Kim, Naoki Yoshimura 

There is no clear pathophysiologic 
evidence determining how long 
overactive bladder (OAB) medication 
should be continued. We, therefore, 
investigated the effect of mirabegron 
using cessation (CES) or continuation 
(CON) treatment in an OAB animal 
model. Female C57BL/6 mice were 
divided into four groups (N = 8 each): 
Sham, OAB, CES, and CON groups. The 
OAB-like condition was induced by three 
times weekly intravesical instillations of 
KCl mixture with hyaluronidase. After the 
last intravesical instillation for inducing 
OAB, mirabegron (2 mg/kg/day) was 
administered in CES and CON groups for 
10 and 20 days, respectively. Final 
experiments were carried out on0 days 
from the last intravesical instillation in all 
groups. After cystometry, mRNA levels of 
bladder muscarinic, β-adrenergic, and 
P2X purinergic receptors were measured 
to investigate bladder efferent and 
afferent activity. In addition, mRNA 
levels of CCL2 and CCR2 in L6-S1 dorsal 
root ganglia (DRG) were measured to 
assess afferent sensitization. 
Immunofluorescent staining of CX3CR1, 
GFAP, and CCR2 in the L6 spinal cord was 
also conducted to investigate glial 
activation and central sensitization. The 
conclusion showed continuous 
mirabegron treatment seems to prevent 
central sensitization and, thus, might be 
desirable for long-term disease control of 
OAB. 
 
Diagnosis and Treatment of 
Interstitial Cystitis/Bladder Pain 
Syndrome 
J Quentin Clemens, Deborah R Erickson, Norma P 

Varela, H Henry Lai 

This guideline provides direction to 
clinicians and patients regarding how to 
recognize interstitial cystitis/bladder 

pain syndrome (IC/BPS), conduct a valid 
diagnostic process, and approach 
treatment with the goals of maximizing 
symptom control and patient quality of 
l ife while minimizing adverse events and 
patient burden. In contrast to the prior 
versions, the 2022 updated Guideline no 
longer divides treatments into first-line 
through sixth-line tiers. Instead, 
treatment is categorized into 
behavioral/non-pharmacologic, oral 
medicines, bladder instillations, 
procedures, and major surgery. This 
approach reinforces that the clinical 
approach for IC/BPS needs to be 
individualized and based on the unique 
characteristics of each patient. In 
addition, new statements were written 
to provide guidance on cystoscopy for 
patients with Hunner lesions, shared 
decision-making, and potential adverse 
events from pentosan polysulfate. The 
supporting text on major surgery also has 
been completely revised. In conclusion, 
IC/BPS is a heterogeneous clinical 
syndrome. Even though patients present 
with similar symptoms of bladder/pelvic 
pain and pressure/discomfort associated 
with urinary frequency and strong urge 
to urinate, there are subgroups or 
phenotypes within IC/BPS. Except for 
patients with Hunner lesions, initial 
treatment should typically be 
nonsurgical. Concurrent, multi -modal 
therapies may be offered. 
 
Development, regeneration and 
tumorigenesis of the urothelium 
Gregory B Wiessner, Sakina A Plumber, Tina Xiang, 

Cathy L Mendelsohn 

The urothelium of the bladder functions 
as a waterproof barrier between tissue 
and outflowing urine. Largely quiescent 
during homeostasis, this unique 
epithelium rapidly regenerates in 
response to bacterial or chemical injury. 
The specification of the proper cell types 
during development and injury repair is 
crucial for tissue function. This Review 
surveys the current understanding of 
urothelial progenitor populations in the 
contexts of organogenesis, regeneration 
and tumorigenesis. Furthermore, we 
discuss pathways and signaling 
mechanisms involved in urothelial 

differentiation, and consider the 
relevance of this knowledge to stem cell 
biology and tissue regeneration. 
 
The Impact of Methenamine 
Hippurate Treatment on Urothelial 
Integrity and Bladder Inflammation in 
Aged Female Mice and Women With 
Urinary Tract Infections 
Jessica L Sawhill, Amy Mora, Kendall McDaniel, 

Marianne M Ligon, Jerry L Lowder, Indira U 
Mysorekar, Christine M Chu 

Antibiotics are commonly used to treat 
and prevent urinary tract infection (UTI), 
but resistance is growing. Nonantibiotic 
prophylaxis such as methenamine 
hippurate (MH) shows clinical promise, 
but its impact on bladder factors 
influencing recurrent UTIs (rUTIs) is not 
well described. The aim of the study was 
to examine the effect of MH on bladder 
inflammation and barrier function in 
aged mice and women with rUTI. This 
study included urine samples from an 
experimental study involving aged 
female mice with and without 
methenamine treatment as well as 
women with rUTI who received either no 
prophylaxis, MH alone, vaginal estrogen 
therapy and/or d-mannose alone, or MH 
in addition to vaginal estrogen therapy 
and/or d-mannose.  In the aged mice 
model, there was a decreased urothelial 
permeability (as seen by retention of 
fluorescein isothiocyanate-conjugated-
dextran fluorescence in superficial cells) 
and increased urinary IgA in mice treated 
with MH compared with controls. In 
human samples, there was significantly 
increased urinary IgA in those taking MH 
alone compared with no prophylaxis 
(830.1 vs 40.1 ng/mL, P = 0.04), but no 
significant difference in interleukin. 
Methenamine hippurate seems to 
enhance barrier function as evidenced by 
decreased urothelial permeability and 
increased urinary IgA levels, without 
worsening inflammation. This may 
reflect another beneficial mechanism by 
which MH helps prevent rUTI. 
 
 
 
 

https://pubmed.ncbi.nlm.nih.gov/35556260/
https://pubmed.ncbi.nlm.nih.gov/35556260/
https://pubmed.ncbi.nlm.nih.gov/35556260/
https://pubmed.ncbi.nlm.nih.gov/35556260/
https://pubmed.ncbi.nlm.nih.gov/35556260/
https://pubmed.ncbi.nlm.nih.gov/35536143/
https://pubmed.ncbi.nlm.nih.gov/35536143/
https://pubmed.ncbi.nlm.nih.gov/35536143/
https://pubmed.ncbi.nlm.nih.gov/35521701/
https://pubmed.ncbi.nlm.nih.gov/35521701/
https://pubmed.ncbi.nlm.nih.gov/35536668/
https://pubmed.ncbi.nlm.nih.gov/35536668/
https://pubmed.ncbi.nlm.nih.gov/35536668/
https://pubmed.ncbi.nlm.nih.gov/35536668/
https://pubmed.ncbi.nlm.nih.gov/35536668/


 

Inhibition of hypoxia-inducible factor-
prolyl hydroxylation protects from 
cyclophosphamide-induced bladder 
injury and urinary dysfunction 
Douglass B Clayton, Ching Man Carmen Tong, 
Belinda Li, Abby S Taylor, Shuvro De, Matthew D 

Mason, Anne G Dudley, Olena Davidoff, Hanako 
Kobayashi, Volker Hans Haase 
Disruption of the blood-urine barrier can 
result in acute or chronic inflammatory 
bladder injury. Activation of the oxygen-
regulated hypoxia-inducible factor (HIF) 
pathway has been shown to protect 
mucosal membranes by increasing the 
expression of cytoprotective genes and 
by suppressing inflammation. The 
activity of HIF is controlled by prolyl 
hydroxylase domain (PHD) dioxygenases, 
which have been exploited as 
therapeutic targets for the treatment of 
anemia of chronic kidney disease. Here 
we established a mouse model of acute 
cyclophosphamide (CYP)-induced blood-
urine barrier disruption associated with 
inflammation and severe urinary 
dysfunction to investigate the HIF-PHD 
axis in inflammatory bladder injury. We 
found that systemic administration of 
dimethyloxalylglycine (DMOG) or 
molidustat, two small molecule 
inhibitors of HIF-prolyl hydroxylases (HIF-
PHIs), profoundly mitigated CYP-induced 
bladder injury and inflammation as 
assessed by morphologic analysis of 
transmural edema and urothelial 
integrity and by measuring tissue 
cytokine expression. Void spot analysis 
to examine bladder function 
quantitatively demonstrated that HIF-
PHI administration normalized 
micturition patterns and protected 
against CYP-induced alteration of urinary 
frequency and micturition patterns. Our 
studies highlight the therapeutic 
potential of HIF-activating small 
molecule compounds for the prevention 
or therapy of bladder injury and urinary 
dysfunction due to blood-urine barrier 
disruption. 
 
Longitudinal urinary microbiome 
characteristics in women with urgency 
urinary incontinence undergoing sacral 
neuromodulation 
Margaret G Mueller, Promi Das, Uduak Andy, Lisa 
Brennaman, Alexis A Dieter, Denicia Dwarica, Anna 
C Kirby, Jonathan P Shepherd, W Thomas Gregory, 

Cindy L Amundsen 

The objective was to evaluate the 
stability of the urinary microbiome 
communities in women undergoing 
sacral neuromodulation (SNM) for 
urgency urinary incontinence (UUI). We 
hypothesized that clinical response to 
SNM therapy would be associated with 
changes in the urinary microbiome. 
Women completed the Overactive 
Bladder Questionnaire Short-Form, the 
International Consultation on 
Incontinence Questionnaire Short Form, 
and the Female Sexual Function Index at 
baseline and 3 months post-SNM 
implantation. Transurethral urinary 
specimens were obtained for 
microbiome analysis at baseline and 3 
months postoperatively. Nineteen 
women who underwent SNM and 
provided both baseline and 3-month 
urine samples were included in this 
analysis. Women reported improvement 
in objective (number of UUI episodes) 
and subjective (symptom severity and 
health-related quality of l ife) measures. 
Ninety percent of the bacteria were 
classified as Bacteroidetes, Firmicutes, 
Proteobacteria, and Actinobacteria. No 
significant differences were observed in 
each subject's beta-diversity at 3 months 
compared with their baseline 
microbiome. The conclusion showed that 
our descriptive pilot study of a cohort of 
women who had achieved objective and 
subjective improvements in UUI 
following SNM therapy demonstrates 
that the urinary microbiome remains 
relatively stable, despite variability 
amongst the cohort. 
 
PITing it forward: A new link in the 
journey of uropathogenic E. coli in 
the urothelium 
Chetanchandra S Joshi, Lynette Cegelski, Indira U 
Mysorekar 

Urinary tract infections (UTIs) are a cause 
for alarm given the high rates of 
treatment failure. In a recent issue of Cell 
Reports, Pang et al. uncovered dueling 
molecular machinery at the host-
pathogen interface in response to 
phosphate that points to new anti-
infective strategies against UTIs. 
 
 
 
 

KIDNEY 

Genetics in chronic kidney disease: 
conclusions from a Kidney Disease: 
Improving Global Outcomes (KDIGO) 
Controversies Conference 
Ali Gharavi, KDIGO Conference Participants 

Numerous genes for monogenic kidney 
diseases with classical patterns of 
inheritance, as well as genes for complex 
kidney diseases that manifest in 
combination with environmental factors, 
have been discovered. Genetic findings 
are increasingly used to inform clinical 
management of nephropathies, and 
have led to improved diagnostics, 
disease surveillance, choice of therapy, 
and family counseling. All of these steps 
rely on accurate interpretation of genetic 
data, which can be outpaced by current 
rates of data collection. In March of 
2021, Kidney Diseases: Improving Global 
Outcomes (KDIGO) held a Controversies 
Conference on "Genetics in Chronic 
Kidney Disease (CKD)" to review the 
current state of understanding of 
monogenic and complex (polygenic) 
kidney diseases, processes for applying 
genetic findings in clinical medicine, and 
use of genomics for defining and 
stratifying CKD. Given the important 
contribution of genetic variants to CKD, 
practitioners with CKD patients are 
advised to "think genetic," which 
specifically involves obtaining a family 
history, collecting detailed information 
on age of CKD onset, performing clinical 
examination for extrarenal symptoms, 
and considering genetic testing. To 
improve the use of genetics in 
nephrology, meeting participants 
advised developing an advanced training 
or subspecialty track for nephrologists, 
crafting guidelines for testing and 
treatment, and educating patients, 
students, and practitioners. Key areas of 
future research, including clinical 
interpretation of genome variation, 
electronic phenotyping, global 
representation, kidney-specific 
molecular data, polygenic scores, 
translational epidemiology, and open 
data resources, were also identified. 
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Snapshots of nascent RNA reveal cell- 
and stimulus-specific responses to 
acute kidney injury 
Tian Huai Shen, Jacob Stauber, Katherine Xu, 

Alexandra Jacunski, Neal Paragas, Miriam Callahan, 
Run Banlengchit, Abraham D Levitman, Beatriz  
Desanti De Oliveira, Andrew Beenken, Madeleine S 
Grau, Edwin Mathieu, Qingyin Zhang, Yuanji Li, 

Tejashree Gopal, Nathaniel Askanase, Siddarth 
Arumugam, Sumit Mohan, Pamela I Good, Jacob S 
Stevens, Fangming Lin, Samuel K Sia, Chyuan-Sheng 
Lin, Vivette D'Agati, Krzysztof Kiryluk, Nicholas P 
Tatonetti, Jonathan Barasch 

The current strategy to detect acute 
injury of kidney tubular cells relies on 
changes in serum levels of creatinine. Yet 
serum creatinine (sCr) is a marker of both 
functional and pathological processes 
and does not adequately assay tubular 
injury. In addition, sCr may require days 
to reach diagnostic thresholds, yet 
tubular cells respond with programs of 
damage and repair within minutes or 
hours. To detect acute responses to 
clinically relevant stimuli, we created 
mice expressing Rosa26-floxed-stop 
uracil phosphoribosyltransferase (Uprt) 
and inoculated 4-thiouracil (4-TU) to tag 
nascent RNA at selected time points. Cre-
driven 4-TU-tagged RNA was isolated 
from intact kidneys and demonstrated 
that volume depletion and ischemia 
induced different genetic programs in 
collecting ducts and intercalated cells. 
Even lineage-related cell types expressed 
different genes in response to the 
stressors. TU tagging also demonstrated 
the transient nature of the responses. 
Because we placed Uprt in the 
ubiquitously active Rosa26 locus, 
nascent RNAs from many cell types can 
be tagged in vivo and their roles 
interrogated under various conditions. In 
short, 4-TU labeling identifies stimulus-
specific, cell -specific, and time-
dependent acute responses that are 
otherwise difficult to detect with other 
technologies and are entirely obscured 
when sCr is the sole metric of kidney 
damage. 
 
 
 
 
 
 
 
 

STONES 

Comarative effectiveness of 
paediatric kidney stone surgery (the 
PKIDS trial): study protocol for a 
patient-centred pragmatic clinical 
trial 
Jonathan S Ellison, Matthew Lorenzo, Hunter Beck, 

Ruth Beck, David I Chu, Christopher Forrest, Jing 
Huang, Amy Kratchman, Anna Kurth, Laura Kurth,  
Michael Kurtz, Thomas Lendvay, Renae Sturm, 
Gregory Tasian, Pediatric KIDney Stone Care 
Improvement Network 

The strength of the evidence base for the 
comparative effectiveness of three 
common surgical modalities for 
paediatric nephrolithiasis (ureteroscopy, 
shockwave lithotripsy and percutaneous 
nephrolithotomy) and its relevance to 
patients and caregivers are insufficient. 
We describe the methods and rationale 
for the Pediatric KIDney Stone (PKIDS) 
Care Improvement Network Trial with 
the aim to compare effectiveness of 
surgical modalities in paediatric 
nephrolithiasis based on stone clearance 
and lived patient experiences. This 
protocol serves as a patient-centred 
alternative to randomised controlled 
trials for interventions where clinical 
equipoise is lacking. The PKIDS is a 
collaborative learning organisation 
composed of 26 hospitals that is 
conducting a prospective pragmatic 
clinical trial comparing the effectiveness 
of ureteroscopy, shockwave lithotripsy 
and percutaneous nephrolithotomy for 
youth aged 8-21 years with kidney 
and/or ureteral stones. Embedded 
within clinical care, the PKIDS trial will 
collect granular patient-level, surgeon-
level and institution-level data, with a 
goal enrolment of 1290 participants over 
a 21-month period. The primary study 
outcome is stone clearance, defined as 
absence of a residual calculus of >4 mm 
on postoperative ultrasound. Secondary 
outcomes include patient-reported 
physical, emotional and social health 
outcomes (primarily using the Patient-
Reported Outcome Measurement 
Information System), analgesic use and 
healthcare resource use. Timing and 
content of secondary outcomes 
assessments were set based on feedback 
from patient partners. Heterogeneity of 
treatment effect for stone clearance and 
patient-reported outcomes by 

participant and stone characteristics will 
be assessed. 
 
PATIENT-CENTERED RESEARCH 

Quality of Life of Urolithiasis Patients 
During the COVID-19 Pandemic: A 
Multi-Institutional Cross-Sectional 
Study 
Victor K F Wong, Naeem Bhojani, Vincent Bird,  

Necole Streeper, Stephen Y Nakada, Kristina  
Penniston, Ben H Chew 

The coronavirus disease 2019 (COVID-
19) pandemic is an unprecedented global 
event that has caused significant fear and 
anxiety across all populations. To date, 
there have been no studies on how major 
health crises have affected the stone-
related quality of life (QOL) of urolithiasis 
patients. In this multi-institutional study, 
we investigated the association between 
fear of COVID-19 and the QOL of 
urolithiasis patients during the COVID-19 
pandemic using the Fear of COVID-19 
Scale (FCV-19S) and the Wisconsin Stone 
Quality of Life (WISQOL) questionnaires. 
Four hundred respondents participated 
in this study. Overall mean total 
standardized FCV-19S and WISQOL 
scores (both transformed to min-max 0-
100) were4.3 and 70.3, respectively. A 
significant inverse correlation (r = -0.265, 
p < 0.0001) demonstrated that 
suggesting greater COVID-19 fear may 
result in lower stone-related QOL. A 
significant difference in fear and QOL 
scores was observed between the sexes, 
with women having more COVID-19 fear 
(35.8 vs8.6, p < 0.01) and lower stone-
related QOL (64.2 vs 75.2, p < 0.01). 
Quartile ANOVA analysis revealed 
significant mean difference in WISQOL 
scores across all FCV-19S score quartiles 
(p < 0.05). Using two validated 
questionnaires (FCV-19S and WISQOL) 
and correlating patient-reported 
responses, we found that greater fear for 
COVID-19 was associated with lower 
stone-related QOL in urolithiasis 
patients. 
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Quality of life impact and recovery after 
ureteroscopy and stent insertion: 
insights from daily surveys in STENTS 
Jonathan D Harper, Alana C Desai, Jodi A Antonelli,  
Gregory E Tasian, Justin B Ziemba, Hussein R Al-
Khalidi, H Henry Lai, Naim M Maalouf, Peter P 

Reese, Hunter B Wessells, Ziya Kirkali, Charles D 
Scales Jr, NIDDK Urinary Stone Disease Research 
Network (USDRN) 

Our objective was to describe day-to-day 
evolution and variations in patient-
reported stent-associated symptoms 
(SAS) in the STudy to Enhance 
uNderstanding of sTent-associated 
Symptoms (STENTS), a prospective 
multicenter observational cohort study, 
using multiple instruments with 
conceptual overlap in various domains. 
In a nested cohort of the STENTS study, 
the initial 40 participants having 
unilateral ureteroscopy (URS) and stent 
placement underwent daily assessment 
of self-reported measures using the Brief 
Pain Inventory short form, Patient-
Reported Outcome Measurement 
Information System measures for pain 
severity and pain interference, the 
Urinary Score of the Ureteral Stent 
Symptom Questionnaire, and Symptoms 
of Lower Urinary Tract Dysfunction 
Research Network Symptom Index. Pain 
intensity, pain interference, urinary 
symptoms, and bother were obtained 
preoperatively, daily until stent removal, 
and at postoperative day (POD) 30. This 
first study investigating daily SAS allows 
for a more in-depth look at the lived 
experience after URS and the impact on 
quality of l ife. Different instruments 
measuring pain intensity, pain 
interference, and urinary symptoms 
produced consistent assessments of 
patients' experiences. The overall daily 
stability of pain and urinary symptoms 
after URS was also marked by high 
patient-level variation, suggesting an 
opportunity to identify characteristics 
associated with severe SAS after URS. 
 
 
 
 
 
 
 
 
 
 

- Jennifer  Allmaras,  MPH  and  Muen 
Wang 5/25/2022 
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BLADDER 

PITing it forward: A new link in the 
journey of uropathogenic E. coli in 
the urothelium 
Joshi CS, Cegelski L, Mysorekar IU 

Urinary tract infections (UTIs) are a cause 
for alarm given the high rates of 
treatment failure. In a recent issue of Cell 
Reports, Pang et al. uncovered dueling 
molecular machinery at the host-
pathogen interface in response to 
phosphate that points to new anti-
infective strategies against UTIs. 
 
Nerve growth factor-mediated Na + 
channel plasticity of bladder afferent 
neurons in mice with spinal cord 
injury 
Ni J, Suzuki T, Karnup SV, Gu B, Yoshimura N 

The aim of this study is to investigate the 
effect of nerve growth factor (NGF) 
neutralization on Na+ channel plasticity 
of bladder afferent neurons in mice with 
spinal cord injury (SCI). Female C57/BL6 
mice were randomly divided into spinal 
intact (SI) group, SCI group and SCI + 
NGF-Ab group. SCI was induced by spinal 
cord transection at the Th8/9 level. In SCI 
+ NGF-Ab group, anti-NGF antibodies (10 
μg·kg-1 per hour) were continuously 
administered for 2 weeks using osmotic 
pumps. Bladder afferent neurons were 
labelled with Fluoro‑gold (FG) injected 
into the bladder wall. L6-S1 dorsal root 
ganglion (DRG) neurons were dissociated 
and whole-cell patch clamp recordings 
were performed on FG-labelled neurons. 
Expression of Nav1.7 and Nav1.8 was 
examined by immunofluorescent 
staining. Whole-cell patch clamp 
recordings showed that TTX only partially 
inhibited action potentials (AP) and Na+ 
currents of bladder afferent neurons in SI 
mice, but it almost completely inhibited 
them in SCI mice. NGF mediates the Na+ 
channel plasticity with a shift from TTX-
resistant Nav1.8 to TTX-sensitive Nav1.7 
in bladder afferent neurons, which could 
be a possible underlying mechanism of 
bladder afferent hyperexcitability and 
detrusor overactivity after SCI.  
 

Reduction of Bladder Capacity Under 
Anesthesia Following Multiple 
Recurrences and Repeated Surgeries 
of Hunner Lesions in Patients With 
Interstitial Cystitis 
Furuta A, Suzuki Y, Igarashi T, Kimura T, Egawa S, 

Yoshimura N 

The purpose of this study is to investigate 
the influence of multiple recurrences and 
repeated surgeries of Hunner lesions on 
bladder capacity under general 
anesthesia in patients with interstitial 
cystitis (IC). A total of 92 surgeries were 
performed in 47 HIC patients, 23 (49%) of 
whom required multiple procedures 
(range, 1-5 times). The mean recurrence-
free time after the first surgery was 21.7 
months. The recurrence-free rate was 
53% at 24 months, and decreased to 32% 
at 48 months. There were no significant 
differences in age, sex, bladder capacity 
under anesthesia at the first surgery, 
duration from symptom onset to the first 
surgery, O'Leary-Sant questionnaire 
including symptom and problem indexes, 
visual analogue scale pain score, and the 
number of comorbidities between the 
cases with or without recurrence. 
Bladder capacity under anesthesia was 
gradually decreased as the number of 
surgeries was increased, and bladder 
capacity at the fourth procedure was 
significantly decreased to 80% of the 
capacity at the first surgery. These results 
suggest that multiple recurrences and 
repeated surgeries of Hunner lesions 
result in a reduction of bladder capacity 
under anesthesia in HIC patients 
although no predictive factors for 
recurrence of Hunner lesions were 
detected. 
 
KIDNEY 

Genetics in chronic kidney disease: 
conclusions from a Kidney Disease: 
Improving Global Outcomes (KDIGO) 
Controversies Conference 
KDIGO Conference Participants, Gharavi AG 

Numerous genes for monogenic kidney 
diseases with classical patterns of 
inheritance, as well as genes for complex 
kidney diseases that manifest in 
combination with environmental factors, 
have been discovered. Genetic findings 

are increasingly used to inform clinical 
management of nephropathies, and 
have led to improved diagnostics, 
disease surveillance, choice of therapy, 
and family counseling. All of these steps 
rely on accurate interpretation of genetic 
data, which can be outpaced by current 
rates of data collection. In March of 
2021, Kidney Diseases: Improving Global 
Outcomes (KDIGO) held a Controversies 
Conference on "Genetics in Chronic 
Kidney Disease (CKD)" to review the 
current state of understanding of 
monogenic and complex (polygenic) 
kidney diseases, processes for applying 
genetic findings in clinical medicine, and 
use of genomics for defining and 
stratifying CKD. Given the important 
contribution of genetic variants to CKD, 
practitioners with CKD patients are 
advised to "think genetic," which 
specifically involves obtaining a family 
history, collecting detailed information 
on age of CKD onset, performing clinical 
examination for extrarenal symptoms, 
and considering genetic testing. To 
improve use of genetics in nephrology, 
meeting participants advise developing 
an advanced training or subspecialty 
track for nephrologists, crafting 
guidelines for testing and treatment, and 
educating patients, students, and 
practitioners. Key areas of future 
research, including clinical interpretation 
of genome variation, electronic 
phenotyping, global representation, 
kidney-specific molecular data, polygenic 
scores, translational epidemiology, and 
open data resources, were also 
identified. 
 
PROSTATE 

TNF is a potential therapeutic target 
to suppress prostatic inflammation 
and hyperplasia in autoimmune 
disease 
Vickman RE, Aaron-Brooks L, Zhang R, Lanman NA, 
Lapin B, Gil V, Greenberg M, Sasaki T, Cresswell 
GM, Broman MM, Paez JS, Petkewicz J, Talaty P, 
Helfand BT, Glaser AP, Wang CH, Franco OE, 
Ratliff TL, Nastiuk KL, Crawford SE, Hayward SW 

Autoimmune (AI) diseases can affect 
many organs; however, the prostate has 
not been considered to be a primary 
target of these systemic inflammatory 
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processes. Here, we util ize medical 
record data, patient samples, and in vivo 
models to evaluate the impact of 
inflammation, as seen in AI diseases, on 
prostate tissue. Human and mouse 
tissues are used to examine whether 
systemic targeting of inflammation limits 
prostatic inflammation and hyperplasia. 
Evaluation of 112,152 medical records 
indicates that benign prostatic 
hyperplasia (BPH) prevalence is 
significantly higher among patients with 
AI diseases. Furthermore, treating these 
patients with tumor necrosis factor 
(TNF)-antagonists significantly decreases 
BPH incidence. Single-cell RNA-seq and in 
vitro assays suggest that macrophage-
derived TNF stimulates BPH-derived 
fibroblast proliferation. TNF blockade 
significantly reduces epithelial 
hyperplasia, NFκB activation, and 
macrophage-mediated inflammation 
within prostate tissues. 
Together, these studies show that 
patients with AI diseases have a 
heightened susceptibility to BPH and that 
reducing inflammation with a 
therapeutic agent can suppress BPH. 
 
STONES 

Quality of life impact and recovery 
after ureteroscopy and stent 
insertion: insights from daily surveys 
in STENTS 
Harper JD, Desai AC, Antonelli JA, Tasian GE, 
Ziemba JB, Al-Khalidi HR, Lai HH, Maalouf NM, 
Reese PP, Wessells HB, Kirkali Z, Scales CD Jr; NIDDK 

Urinary Stone Disease Research Network (USDRN) 

Our objective was to describe day-to-day 
evolution and variations in patient-
reported stent-associated symptoms 
(SAS) in the STudy to Enhance 
uNderstanding of sTent-associated 
Symptoms (STENTS), a prospective 
multicenter observational cohort study, 
using multiple instruments with 
conceptual overlap in various domains. 
In a nested cohort of the STENTS study, 
the initial 40 participants having 
unilateral ureteroscopy (URS) and stent 
placement underwent daily assessment 
of self-reported measures using the Brief 
Pain Inventory short form, Patient-
Reported Outcome Measurement 
Information System measures for pain 
severity and pain interference, the 

Urinary Score of the Ureteral Stent 
Symptom Questionnaire, and Symptoms 
of Lower Urinary Tract Dysfunction 
Research Network Symptom Index.This 
first study investigating daily SAS allows 
for a more in-depth look at the lived 
experience after URS and the impact on 
quality of l ife. Different instruments 
measuring pain intensity, pain 
interference, and urinary symptoms 
produced consistent assessments of 
patients' experiences. The overall daily 
stability of pain and urinary symptoms 
after URS was also marked by high 
patient-level variation, suggesting an 
opportunity to identify characteristics 
associated with severe SAS after URS. 
 
PATIENT-CENTERED RESEARCH 

Comparative effectiveness of 
paediatric kidney stone surgery (the 
PKIDS trial): study protocol for a 
patient-centred pragmatic clinical 
trial 
Ellison JS, Lorenzo M, Beck H, Beck R, Chu DI, 
Forrest C, Huang J, Kratchman A, Kurth A, Kurth L, 
Kurtz M, Lendvay T, Sturm R, Tasian G; Pediatric 

KIDney Stone Care Improvement Network 

The strength of the evidence base for the 
comparative effectiveness of three 
common surgical modalities for 
paediatric nephrolithiasis (ureteroscopy, 
shockwave lithotripsy and percutaneous 
nephrolithotomy) and its relevance to 
patients and caregivers are insufficient. 
We describe the methods and rationale 
for the Pediatric KIDney Stone (PKIDS) 
Care Improvement Network Trial with 
the aim to compare effectiveness of 
surgical modalities in paediatric 
nephrolithiasis based on stone clearance 
and lived patient experiences. This 
protocol serves as a patient-centred 
alternative to randomised controlled 
trials for interventions where clinical 
equipoise is lacking. The primary study 
outcome is stone clearance, defined as 
absence of a residual calculus of >4 mm 
on postoperative ultrasound. Secondary 
outcomes include patient-reported 
physical, emotional and social health 
outcomes (primarily using the Patient-
Reported Outcome Measurement 
Information System), analgesic use and 
healthcare resource use. Timing and 
content of secondary outcomes 

assessments were set based on feedback 
from patient partners. Heterogeneity of 
treatment effect for stone clearance and 
patient-reported outcomes by 
participant and stone characteristics will 
be assessed. 
 
 
 
 
 
 
 
 
 
 
- Jennifer Allmaras, MPH & Muen Wang 
4/26/2022 
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BLADDER 

Effects of human Muse cells on 
bladder inflammation, overactivity, 
and nociception in a chemically 
induced Hunner-type interstitial 
cystitis-like rat model 
Akira Furuta, Yasumasa Kuroda, Tokunori 
Yamamoto, Shin Egawa, Mari Dezawa, Naoki 
Yoshimura 

We investigated the effects of locally 
administered human multilineage 
differentiating stress enduring (Muse) 
cells, nontumorigenic pluripotent-like 
endogenous stem cells, on bladder 
tissues, function, and nociceptive 
behavior in a chemically induced Hunner-
type interstitial cystitis (HIC)-like rat 
model without immunosuppressant. 
Chemical cystitis was induced by 
intravesical instillation of 0.2 N 
hydrochloride (HCl) for 15 min in female 
F344 rats. SSEA-3+ Muse cells, SSEA-3- 
non-Muse cells or Hanks' balanced salt 
solution (HBSS; vehicle) were injected 
into the anterior and posterior bladder 
wall at each 1×104 cells/10 μl 6 h after 
HCl application. The sham group 
received HBSS without HCl instillation. 
Urinary frequency was assessed using 
metabolic cages, cystometrograms, 
nociceptive behavior, and histological 
analysis of the bladder and L6 spinal 
cord. The results showed muse cell  
therapy could be a promising modality 
for treating HIC. 
 
Is Pelvic Floor Muscle Tenderness a 
Distinct Urologic Chronic Pelvic Pain 
Syndrome (UCPPS) Phenotype?: 
Findings From the Multidisciplinary 
Approach to the Study of Chronic 
Pelvic Pain (MAPP) Research 
Network Symptoms Pattern Study 
(SPS) 
Priyanka Gupta, Robert Gallop, Theresa Spitznagle, 
Henry Lai, Frank Tu, John N Krieger, J Quentin 
Clemens, Catherine S Bradley, Claire Yang, Siobhan 
Sutcliffe, Robert Moldwin, Karl Kreder, Jason Kutch,  
Larissa V Rodriguez 

85% of women with interstitial 
cystitis/bladder pain syndrome (IC/BPS) 
and men with chronic prostatitis/chronic 
pelvic pain syndrome (CP/CPPS) have 
concomitant pelvic floor muscle 

tenderness (PFT). The significance of this 
finding is incompletely understood. This 
study examines PFT among participants 
in the MAPP Research Network, and its 
relationship with urologic chronic pelvic 
pain syndrome (UCPPS) symptom 
severity, in order to determine whether 
this is a phenotypic predictor in UCPPS. 
Participants in the MAPP Network 
Symptom Patterns Study (SPS) 
underwent a standardized pelvic 
examination (PEX). Trained examiners 
palpated six locations evaluating the 
pelvic musculature for PFT. Participants 
were assigned a 0 to 6 PEX score based 
on the number of areas with tenderness 
on PEX. Using regression tree models, 
PEX scores were divided into low (0-1), 
mid (2,3,4,5), and high (6). The 
relationship between PFT and UCPPS 
symptoms was examined using several 
validated questionnaires. The results 
showed UCPPS patients with more 
widespread PFT have severe pain and 
urinary symptoms, worse quality of life, 
and a more centralized pain phenotype. 
 
Recurrent Urinary Tract Infection 
Incidence Rates Decrease in Women 
With Cystitis Cystica After Treatment 
With d-Mannose: A Cohort Study 
Kimberley Chiu, Fan Zhang, Siobhan Sutcliffe, Indira 
U Mysorekar, Jerry L Lowder 

d-Mannose is a promising nonantibiotic 
prophylaxis for recurrent urinary tract 
infection (rUTI). Recurrent UTI is 
common in postmenopausal women and 
may be especially prevalent in those with 
cystitis cystica (CC) lesions found on 
cystoscopy. Our objectives were to 
determine whether CC lesions are 
associated with a higher UTI incidence 
rate and whether d-mannose reduces 
this rate in women with CC. This is a 
retrospective cohort study of patients 
with rUTI who underwent cystoscopy at 
our institution (from which CC status was 
identified) and who were treated with d-
mannose as a single agent for UTI 
prophylaxis. Participants were required 
to have at least 1 year of follow-up for 
UTIs both before and after d-mannose 
initiation to allow for a pre-post 
comparison.Patients with rUTI with CC 
had more frequent UTI episodes than 

patients without CC. Patients in both 
groups had fewer UTI episodes after 
beginning d-mannose prophylaxis. These 
findings add to the body of l iterature 
supporting d-mannose for the 
prevention of rUTI in women, including 
those with CC.  
 
KIDNEY 

Calyceal diverticula: Clinical, 
radiological and histopathological 
findings of an uncommon entity with 
presumed congenital origin 
Pooja Srivastava, Swati Satturwar, Sheldon 
Bastacky, Rajiv Dhir, Miguel Reyes-Múgica, H Scott 
Beasley, Gabriela M Quiroga-Garza 

Calyceal diverticula (CD) are relatively 
uncommon urologic conditions that 
generally follow an asymptomatic course 
and rarely require medical intervention. 
CD are thought to have a congenital 
origin due to abnormalities during the 
process of ureteral bud formation. 
Clinically and radiologically, they can 
mimic multiple neoplastic and non-
neoplastic renal processes, with 
potentially relevant differences in the 
management of these patients. 
Symptoms are usually associated with 
the presence of stones, obstruction to 
the drainage of the diverticulum, large 
size, or secondary infection. In chronic 
cases, surgery might become necessary, 
creating an opportunity to examine the 
histopathological characteristics of this 
condition. Although these are benign in 
the majority of patients, some rare 
instances of malignancy arising from the 
CD have been reported. In this series, we 
addressed the clinical, radiological, and 
histopathological findings of CD. 
 
Self-Reported Health Outcomes of 
Children and Youth with Chronic 
Diseases 
Christopher B Forrest, Julia Schuchard, Cortney  
Bruno, Sandra Amaral, Elizabeth D Cox, Kathryn E 
Flynn, Pamela S Hinds, I-Chan Huang, Michael D 
Kappelman, Jerry A Krishnan, Rajesh B Kumar, Jin-

Shei Lai, Amy S Paller, Wanda Phipatanakul, Laura E 
Schanberg, Kaharu Sumino, Elissa R Weitzman, 
Bryce B Reeve 

The purpose of this study was to identify 
pediatric patient-reported outcomes 
(PROs) that are associated with chronic 
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conditions and to evaluate the effects of 
chronic disease activity on PROs. 
Participants 8-24 years-old and their 
parents were enrolled into 14 studies 
that evaluated PROMIS® PROs across 10 
chronic conditions--asthma, atopic 
dermatitis, cancer, cancer survivors, 
chronic kidney disease, Crohn's disease, 
juvenile idiopathic arthritis, lupus, sickle 
cell  disease, and type 1 diabetes mellitus. 
PRO scores were contrasted with the 
United States general population of 
children using nationally representative 
percentiles. PRO-specific coefficients of 
variation were computed to illustrate the 
degree of variation in scores within 
versus between conditions. Condition-
specific measures of disease severity and 
Cohens d effect sizes were used to 
examine PRO scores by disease activity. 
The results showed that chronic 
conditions are associated with symptoms 
and functional status in children and 
adolescents across 10 different 
disorders. These findings highlight the 
need to complement conventional 
clinical evaluations with those obtained 
directly from patients themselves using 
PROs. 
 
PROSTATE 

Benign prostatic hyperplasia/ 
obstruction ameliorated using a 
soluble guanylate cyclase activator 
Irina V Zabbarova, Youko Ikeda, Mark G Kozlowski, 
Pradeep Tyagi, Lori A Birder, Basu Chakrabarty, 
Subashan Kpg Perera, Rajiv Dhir, Adam C Straub, 
Peter Sandner, Karl-Erik Andersson, Marcus J 
Drake, Christopher H Fry, Anthony J Kanai 

Benign prostatic hyperplasia (BPH) is a 
feature of ageing males. Up to half 
demonstrate bladder outlet obstruction 
(BOO) with associated lower urinary tract 
symptoms (LUTS) including bladder 
overactivity. Current therapies to reduce 
obstruction, such as α1-adrenoceptor 
antagonists and 5α-reductase inhibitors, 
are not effective in all  patients. The 
phosphodiesterase-5 inhibitor (PDE5I) 
tadalafil is also approved to treat BPH 
and LUTS, suggesting a role for nitric 
oxide (NO• ), soluble guanylate cyclase 
(sGC), and cGMP signalling pathways. 
However, PDE5I refractoriness can 
develop for reasons including nitrergic 
nerve damage and decreased NO• 
production, or inflammation-related 

oxidation of the sGC haem group, 
normally maintained in a reduced state 
by the cofactor cytochrome-b5-
reductase 3 (CYB5R3). sGC activators, 
such as cinaciguat (BAY 58-2667), have 
been developed to enhance sGC activity 
in the absence of NO• or when sGC is 
oxidised. Accordingly, their effects on the 
prostate and LUT function of aged mice 
were evaluated. Aged mice (≥24 months) 
demonstrated a functional BPH/BOO 
phenotype, compared with adult animals 
(2-12 months), with low, delayed voiding 
responses and elevated intravesical 
pressures as measured by telemetric 
cystometry.Thus, the aged male mouse is 
a suitable model for BPH-induced BOO 
and cinaciguat has a demonstrated 
ability to reduce prostate-induced 
obstruction and consequent effects on 
bladder function. 
 
MRI Features Associated with 
Histology of Benign Prostatic 
Hyperplasia Nodules: Generation of a 
Predictive Model 
Jessica C Dai, Tara N Morgan, Ramy Goueli, Daniel 
Parrott, Alexander Kenigsberg, Ryan J Mauck, Claus 
G Roehrborn, Douglas W Strand, Daniel N Costa, 

Jeffrey C Gahan 

Histologic phenotypic variation of benign 
prostatic hyperplasia (BPH) has been 
hypothesized to underlie response to 
medical therapy. We evaluate 
preoperative MRI of robot-assisted 
simple prostatectomy (RASP) specimens 
and determine imaging features 
associated with histologic phenotype.All 
patients undergoing RASP from 
November 2015 to November 2019 with 
a multiparametric MRI ≤1 year before 
RASP were included. Patients without 
identifiable BPH nodules on histologic 
specimens were excluded. Histology 
slides were obtained from whole mount 
adenoma specimens and corresponding 
MRI were reviewed and graded 
independently by a blinded expert in BPH 
histopathology (D.W.S.) and an 
experienced radiologist specializing in 
prostate imaging (D.N.C.), respectively. 
Each nodule was assigned a phenotypic 
score on a 5-point Likert scale (1 = 
predominantly glandular; 5 = 
predominantly stromal) by each 
reviewer. Scores were compared using 
the sign test and univariate analysis. The 

conclusion showed there is a strong 
correlation between MRI features and 
the histologic phenotype of BPH nodules. 
MRI may provide a noninvasive method 
to determine underlying BPH nodule 
histology. 
 
 
- Jennifer Allmaras, MPH and Muen 
Wang 4/4/2022 
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BLADDER 

Considerations for integrated 
cognitive behavioural treatment for 
older adults with coexisting nocturia 
and insomnia 
Camille P Vaughan, Alayne D Markland, Alison J 
Huang, Cathy A Alessi, Andrew Guzman, Jennifer L 
Martin, Donald L Bliwise, Theodore M Johnson Ii, 
Kathryn L Burgio, Constance H Fung 

Nocturia and chronic insomnia disorder 
are common conditions that frequently 
coexist in older adults. Existing 
medication treatments for each 
condition have risks, particularly in older 
adults. While treatment guidelines 
recommend starting with behavioural 
therapy for each condition, no existing 
program simultaneously addresses 
nocturia and insomnia. Existing 
behavioural interventions for nocturia or 
insomnia contain concordant and 
discordant components. An expert panel 
(including geriatricians with sleep or 
nocturia research expertise, sleep 
psychologists and a behavioural 
psychologist) was convened to combine 
and reconcile elements of behavioural 
treatment for each condition. 
Concordant treatment 
recommendations involve using 
situational self-management strategies 
such as urge suppression or techniques 
to influence homeostatic drive for sleep. 
Fluid modification such as avoiding 
alcohol and evening caffeine and regular 
self-monitoring through a daily diary is 
also appropriate for both conditions. The 
expert panel resolved discordant 
recommendations by eliminating 
overnight completion of voiding diaries 
(which can interfere with sleep) and 
discouraging routine overnight voiding (a 
stimulus control strategy). The final 
product is an integrated cognitive 
behavioural treatment that is delivered 
by advanced practice providers weekly 
over 5 weeks. This integrated program 
addresses the common scenario of 
coexisting nocturia and chronic insomnia 
disorder. 
 
 
 
 
 

Distinguishing Features of the 
Urinary Bacterial Microbiome in 
Patients with Neurogenic Lower 
Urinary Tract Dysfunction 
Giulia Lane, Alyssa Gracely, Christine Bassis, 
Stephen E Greiman, Paholo Barboglio Romo, J 
Quentin Clemens, Priyanka Gupta, Diana O'Dell, 
John T Stoffel, Anne P Cameron 

We aimed to characterize the urinary 
microbiome of catheterizing patients 
with neurogenic lower urinary tract 
dysfunction (NLUTD) and to evaluate 
differences based on type of bladder 
management or frequency of urinary 
tract infections. This is a prospective, 
cross-sectional study of urine samples 
from asymptomatic, catheterizing 
patients with neurogenic lower urinary 
tract dysfunction who used either clean 
intermittent catheterization or 
indwelling catheters. Patients without 
symptoms of urinary tract infection 
provided a catheterized urine sample for 
urinalysis, culture and bacterial 
community microbiome analysis. 
Enterobacteriaceae and Escherichia 
were the most abundant genera in the 
urinary microbiome of patients with 
neurogenic lower urinary tract 
dysfunction. Urinary microbiome 
diversity varied based on bladder 
management type. Future clinical 
correlations between microbiome of 
neurogenic patients and clinical 
presentation may help guide treatment 
strategies. 
 
Impact of Sleep Disturbance, Physical 
Function, Depression, and Anxiety on 
Male Lower Urinary Tract Symptoms: 
Results from the Symptoms of Lower 
Urinary Tract Dysfunction Research 
Network (LURN) 
Alexander P Glaser, Sarah Mansfield, Abigail R 
Smith, Brian T Helfand, H Henry Lai, Aruna Sarma, 
Claire C Yang, Michelle Taddeo, J Quentin Clemens,  
Anne P Cameron, Kathryn E Flynn, Victor Andreev, 
Matthew O Fraser, Bradley A Erickson, Ziya Kirkali, 

James W Griffith 

The impact of non-urologic factors on 
male lower urinary tract symptoms 
(LUTS) remains unclear. We investigated 
cross-sectional and longitudinal 
associations among anxiety, depression, 
physical function, sleep quality and 
urinary symptom sub-domains. Data 
from 518 men in the Symptoms of Lower 

Urinary Tract Dysfunction Research 
Network (LURN) study were analyzed to 
identify associations between PROMIS 
depression, anxiety, sleep disturbance, 
and physical function measures and LUTS 
sub-domains, as derived from the AUA-
Symptom Index and LUTS Tool. 
Multivariable l inear regression was used 
to assess the relationships between 
PROMIS measures and LUTS sub-
domains at baseline and at 3- and 12-
month follow-up. Urinary symptom sub-
domains are independently associated 
with modifiable clinical variables 
including sleep quality and depression at 
all  time points, but these variables do not 
predict the degree of improvement in 
LUTS following urologic evaluation and 
treatment over the medium-term. 
Bidirectional assessment and 
randomized experiments may improve 
our understanding of these relationships. 
 
Male Lower Urinary Tract 
Dysfunction: An Underrepresented 
Endpoint in Toxicology Research 
Nelson T Peterson, Chad M Vezina 

Lower urinary tract dysfunction (LUTD) is 
nearly ubiquitous in men of advancing 
age and exerts substantial physical, 
mental, social, and financial costs to 
society. While a large body of research is 
focused on the molecular, genetic, and 
epigenetic underpinnings of the disease, 
l ittle research has been dedicated to the 
influence of environmental chemicals on 
disease initiation, progression, or 
severity. Despite a few recent studies 
indicating a potential developmental 
origin of male LUTD linked to chemical 
exposures in the womb, it remains a 
grossly understudied endpoint in 
toxicology research. Therefore, we direct 
this review to toxicologists who are 
considering male LUTD as a new aspect 
of chemical toxicity studies. We focus on 
the LUTD disease process in men, as well 
as in the male mouse as a leading 
research model. To introduce the disease 
process, we describe the physiology of 
the male lower urinary tract and the 
cellular composition of lower urinary 
tract tissues. We discuss known and 
suspected mechanisms of male LUTD and 
examples of environmental chemicals 
acting through these mechanisms to 
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contribute to LUTD. We also describe 
mouse models of LUTD and endpoints to 
diagnose, characterize, and quantify 
LUTD in men and mice. 
 
Pre-natal vs Post-natal Presentation 
of PUV: A Multi-institutional 
Experience 
Priyank Yadav, Mandy Rickard, John Weaver, 
Michael Chua, Jin Kyu Kim, Adree Khondker, Karen 
Milford, Daniel T Keefe, Marisol Lolas, Joana Dos 
Santos, Lauren Erdman, Marta Skreta, Antoine 
Selman Fermin, Eran Ashwal, Bernarda Viteri, Greg 

Ryan, Gregory Tasian, Armando J Lorenzo 

The objective of this study was to 
compare the outcomes of prenatally 
versus postnatally diagnosed posterior 
urethral valves (PUV) at two large 
pediatric centres in North America to 
ascertain if the prenatal diagnosis of PUV 
is associated with better outcomes. All  
patients with PUV were identified at 2 
large pediatric institutions in North 
America between 2000-2020 (The 
Hospital for Sick Children [SK] and 
Children's Hospital of Philadelphia 
[CHOP]). Baseline characteristics and 
outcome measures were compared 
between those diagnosed prenatally vs. 
postnatally. Main outcomes of interest 
included progression of chronic kidney 
disease (CKD), the need for renal 
replacement therapy (RRT) and bladder 
function compromise as determined by 
need for clean intermittent 
catheterization (CIC). Time-to-event 
analyses were completed when possible. 
This study represents the largest multi-
institutional series of patients with PUV 
and failed to identify any difference in 
the outcomes of prenatal versus 
postnatal detection of PUV. A 
multidisciplinary approach with 
standardization of the treatment 
pathways will help in understanding the 
true impact of prenatal/ early detection 
on outcomes of PUV.  
 
A tRNA modifying enzyme as a 
tunable regulatory nexus for 
bacterial stress responses and 
virulence 
Brittany A Fleming, Matthew G Blango, Alexis A 
Rousek, William M Kincannon, Alexander Tran, 
Adam J Lewis, Colin W Russell, Qin Zhou, Lisa M 
Baird, Amelia E Barber, John R Brannon, Connor J 

Beebout, Vahe Bandarian, Maria Hadjifrangiskou,  
Michael T Howard, Matthew A Mulvey 

Post-transcriptional modifications can 
impact the stability and functionality of 

many different classes of RNA molecules 
and are an especially important aspect of 
tRNA regulation. It is hypothesized that 
cells can orchestrate rapid responses to 
changing environmental conditions by 
adjusting the specific types and levels of 
tRNA modifications. We uncovered 
strong evidence in support of this tRNA 
global regulation hypothesis by 
examining effects of the well -conserved 
tRNA modifying enzyme MiaA in 
extraintestinal pathogenic Escherichia 
coli  (ExPEC), a major cause of urinary 
tract and bloodstream infections. MiaA 
mediates the prenylation of adenosine-
37 within tRNAs that decode UNN 
codons, and we found it to be crucial to 
the fitness and virulence of ExPEC. MiaA 
levels shifted in response to stress via a 
post-transcriptional mechanism, 
resulting in marked changes in the 
amounts of fully modified MiaA 
substrates. Both ablation and forced 
overproduction of MiaA stimulated 
translational frameshifting and 
profoundly altered the ExPEC proteome, 
with variable effects attributable to UNN 
content, changes in the catalytic activity 
of MiaA, or availability of metabolic 
precursors. Cumulatively, these data 
indicate that balanced input from MiaA is 
critical for optimizing cellular responses, 
with MiaA acting much like a rheostat 
that can be used to realign global protein 
expression patterns. 
 
Urinary tract infections in cystic 
fibrosis patients 
Seth A Reasoner, Kyle T Enriquez, Benjamin 
Abelson, Steven Scaglione, Bennett Schneier,  
Michael G O'Connor, Gerald Van Horn, Maria 

Hadjifrangiskou 

Improved understanding of non-
respiratory infections in cystic fibrosis 
(CF) patients will be vital to sustaining 
the increased life span of these patients. 
To date, there has not been a published 
report of urinary tract infections (UTIs) in 
CF patients. We performed a 
retrospective chart review at a major 
academic medical center during 2010-
2020 to determine the features of UTIs in 
826 CF patients. We identified 108 UTI 
episodes during this period. Diabetes, 
distal intestinal obstruction syndrome 
(DIOS), and nephrolithiasis were 
correlated with increased risk of UTIs. 
UTIs in CF patients were less likely to be 
caused by Gram-negative rods compared 

to non-CF patients and more likely to be 
caused by Enterococcus faecalis. The 
unique features of UTIs in CF patients 
highlight the importance of investigating 
non-respiratory infections to ensure 
appropriate treatment. 
 
 
KIDNEY 

GWAS in Mice Maps Susceptibility to 
HIV-Associated Nephropathy to the 
Ssbp2 Locus 
Nicholas J Steers, Yask Gupta, Vivette D D'Agati, 
Tze Y Lim, Natalia DeMaria, Anna Mo, Judy Liang, 
Kelsey O Stevens, Dina F Ahram, Wan Yee Lam, 
Mihai Gagea, Lalitha Nagarajan, Simone Sanna-

Cherchi, Ali G Gharavi 

To gain insight into the pathogenesis of 
collapsing glomerulopathy, a rare form 
of FSGS that often arises in the setting of 
viral infections, we performed a genome-
wide association study (GWAS) among 
inbred mouse strains using a murine 
model of HIV-1 associated nephropathy 
(HIVAN). We first generated F1 hybrids 
between HIV-1 transgenic mice on the 
FVB/NJ background and 20 inbred 
laboratory strains. Analysis of histology, 
BUN, and urinary NGAL demonstrated 
marked phenotypic variation among the 
transgenic F1 hybrids, providing strong 
evidence for host genetic factors in the 
predisposition to nephropathy. A GWAS 
in 365 transgenic F1 hybrids generated 
from these 20 inbred strains was 
performed. hese findings demonstrate 
the util ity of GWAS in mice to uncover 
host genetic factors for rare kidney traits 
and suggest Ssbp2 as susceptibility gene 
for HIVAN, potentially acting via the 
LDB1-LMX1B transcriptional network. 
 
Snapshots of nascent RNA reveal cell- 
and stimulus- specific responses to 
acute kidney injury 
Tian Huai Shen, Jacob Stauber, Katherine Xu, 
Alexandra Jacunski, Neal Paragas, Miriam Callahan, 

Run Banlengchit, Abraham D Levitman, Beatriz  
Desanti de Oliveira, Andrew Beenken, Madeleine S 
Grau, Edwin Mathieu, Qingyin Zhang, Yuanji Li, 
Tejashree Gopal, Nathaniel Askanase, Siddarth 
Arumugam, Sumit Mohan, Pamela I Good, Jacob S 

Stevens, Fangming Lin, Samuel K Sia, Chyuan-Sheng 
Lin, Vivette D'Agati, Krzysztof Kiryluk, Nicholas P 
Tatonetti, Jonathan Barasch 

The current strategy to detect acute 
injury of kidney tubular cells relies on 
changes in serum levels of creatinine. Yet 
serum creatinine (sCr) is a marker of both 
functional and pathological processes 
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and does not specifically assay tubular 
injury. In addition, sCr may require days 
to reach diagnostic thresholds, yet 
tubular cells respond with programs of 
damage and repair within minutes or 
hours. To detect acute responses to 
clinically relevant stimuli, we created 
Rosa26-floxed-stop uracil 
phosphoribosyl-transferase (Uprt) 
expressing mice and inoculated 4-
thiouracil (TU) to tag nascent RNA at 
selected time points. Cre-driven TU-
tagged RNA was isolated from whole 
kidneys and demonstrated that volume 
depletion and ischemia induced different 
genetic programs. Even lineage related 
cell  types expressed different genes in 
response to the two stressors. TU-
tagging also demonstrated the transient 
nature of the responses. Because we 
placed Uprt in the ubiquitously active 
Rosa-26 locus, RNAs from many cell  
types can be tagged in vivo and their 
roles interrogated under various 
conditions. In short, TU labeling 
identifies stimulus-specific, cell-specific, 
and time-dependent acute responses 
that are otherwise difficult to detect with 
other technologies and are entirely 
obscured when sCr is the sole metric of 
kidney damage. 
 

 
PATIENT-CENTERED RESEARCH 

Assessing the impact of decision aid 
use on post prostatectomy patient 
reported outcomes 
Giulia I Lane, Ji Qi, Ajith Dupati, Stephanie Ferrante, 
Rodney L Dunn, Roshan Paudel, Daniela Wittmann,  
Lauren P Wallner, Donna L Berry, Chad Ellimoottil,  

James Montie, J Quentin Clemens, Michigan 
Urological Surgery Improvement Collaborative 

The purpose of this study was to evaluate 
whether completing a decision aid, 
Personal Patient Profile - Prostate (P3P), 
prior to prostatectomy, affects self-
reported bother from post-
prostatectomy urinary incontinence and 
erectile dysfunction. This retrospective 
analysis included data from men with 
newly diagnosed clinically localized, very 
low to intermediate risk prostate cancer 
who elected for prostatectomy within 
the Michigan Urological Surgery 
Improvement Collaborative (MUSIC) 
between 2018-21. Multivariable logistic 
regression models were used to estimate 
the association between P3P use and 
bother from post prostatectomy erectile 
dysfunction and urinary incontinence as 
measured by the Expanded Prostate 
Cancer Index Composite (EPIC-26). 
Within the stated limitations of this 
study, we find that use of a decision aid 

for localized prostate cancer was 
associated with decreased odds of men 
being bothered from sexual dysfunction 
but not urinary incontinence at 6 months 
post prostatectomy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-Muen Wang, Jennifer Allmaras, MPH, 
3/6/2022 
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BLADDER 

Longitudinal Changes in the Pelvic 
Pain Only and Widespread Pain 
Phenotypes Over One Year in the 
MAPP-I Urologic Chronic Pelvic Pain 
Syndrome (UCPPS) Cohort 
H Henry Lai, Emine O Bayman, Michael O Bishop, J 
Richard Landis, Steven E Harte, J Quentin 
Clemens, Larissa V Rodiguez, Siobhan Sutcliffe, 
Bayley J Taple, Bruce D Naliboff, The Mapp 
Research Network 

Urology. 2022 Jan 9;S0090-4295(21)01185-7. doi: 
10.1016/j.urology.2021.12.016. Online ahead of 
print. 
PMID: 35021046 

To examine how often urologic chronic 
pelvic pain syndrome (UCPPS) patients 
progressed from Pelvic Pain Only at 
baseline to Widespread Pain, or vice 
versa, during one-year longitudinal 
follow-up. Men and women with UCPPS 
enrolled in the MAPP-I Epidemiology and 
Phenotyping Study completed a self-
report body map to indicate their 
locations of pain every 2 months over 12 
months. Patients were categorized at 
each assessment into one of three pain 
phenotypes: 1) Pelvic Pain Only, 2) an 
Intermediate group, 3) Widespread Pain. 
Only patients who completed 3 or more 
follow-ups were included in this 
longitudinal analysis. The primary 
outcome measure was pain classification 
at the majority (≥60%) of follow-up 
assessments. Longitudinal trends of 
somatic symptom burden were also 
assessed. Among the 93 UCPPS 
participants with Pelvic Pain Only at 
baseline, only 2% (n=2) showed a 
Widespread Pain phenotype for the 
majority of assessments over 12 months. 
Among the 121 participants who had 
Widespread Pain at baseline, 6% (n=7) 
demonstrated Pelvic Pain Only for the 
majority of assessments over 12 months. 
Over half of participants (≥53%) stayed in 
their baseline phenotypic group. Somatic 
symptom burden remained stable over 
12 months for each of the groups with 
high intra-class correlation coefficient 
(0.67 to 0.82). It was uncommon for 
UCPPS patients to progress from Pelvic 
Pain Only to Widespread Pain, or vice 
versa, over 12 months. These data 
suggest that Pelvic Pain Only and 
Widespread Pain are distinct UCPPS 

phenotypes that are relatively stable 
over 12 months of follow up. 
 
Reliability and Validity of Pain and 
Urinary Symptom Severity 
Assessment in Urologic Chronic 
Pelvic Pain; A MAPP Network 
Analysis 
Bruce D Naliboff, Kenneth Locke Jr, D Schrepf, 
James W Griffith, Robert Moldwin, John N Krieger, 
Larissa V Rodriguez, Alisa J Stephens-Shields, J 
Quentin Clemens, H Henry Lai, Siobhan Sutcliffe, 
Bayley J Taple, David Williams, Michael A Pontari, 

Chris Mullins, J Richard Landis, MAPP Research 
Network 
J Urol. 2022 Jan 21;101097JU0000000000002438. 
doi: 10.1097/JU.0000000000002438. Online ahead 
of print. 

PMID: 35060778 

To assess reliability and validity of an 
efficient severity assessment for pelvic 
pain and urinary symptoms in urologic 
chronic pelvic pain syndrome (UCPPS), 
which consists of interstitial 
cystitis/bladder pain syndrome (IC/BPS) 
and chronic prostatitis/chronic pelvic 
pain syndrome (CP/CPPS). 578 patients 
were assessed using brief, empirically 
derived self-report scales for Pelvic Pain 
Severity (PPS) and Urinary Symptoms 
Severity (USS) four times during a one-
month period and baseline clinic visit 
that included urologic, pain and illness-
impact measures. Mild, moderate and 
severe categories on each dimension 
were examined for measurement 
stability and construct validity. PPS and 
USS severity categories had adequate 
reliability and both discriminant validity 
(differential relationships with specific 
clinical and self-report measures) and 
convergent validity (common association 
with non-urological somatic symptoms). 
For example, increasing PPS was 
associated with pelvic tenderness and 
widespread pelvic pain, whereas USS was 
associated with urgency during a bladder 
fi l ling test and increased sensory 
sensitivity. PPS and USS categories were 
independently associated with non-
urological pain and emotional distress. A 
descriptive analysis identified higher 
l ikelihood characteristics associated with 
having moderate to severe PPS or USS or 
both. Lack of sex interactions indicated 
that the measures are comparable in 
IC/BPS and CP/CPPS. Women and men 
with UCPPS can be reliably subgrouped 

using brief self-report measures of mild, 
moderate or severe pelvic pain and 
urinary symptoms. Comparisons with a 
broad range of clinical variables 
demonstrate the validity and potential 
clinical util ity of these classifications, 
including use in clinical trials, health 
services and biological research. 
 

Role of hyperpolarization-activated 
cyclic nucleotide-gated channels in 
aging bladder phenotype 
Nishant Singh, Irina Zabbarova, Youko Ikeda, 
Anthony Kanai, Christopher Chermansky , Naoki 

Yoshimura, Pradeep Tyagi 
Life Sci. 2022 Jan 15;289:120203. doi: 
10.1016/j.lfs.2021.120203. Epub 2021 Dec 4. 
PMID: 34875252 

To assess the functional role of 
Hyperpolarization-activated cyclic 
nucleotide-gated gated channel (HCN) 
subtypes in the aging bladder phenotype 
characterized by diminished bladder 
volume sensation (BVS) with or without 
the detrusor instability (DI). Expression 
of HCN subtypes was examined by 
quantitative RT-PCR and Western blot in 
aged male Fisher 344 rats (n = 15) and 
young rats (n = 15). Nocturnal urination 
and awake cystometry (CMG) were 
assessed in presence and absence of a 
steady state HCN channel blockade 
achieved with daily oral gavage of vehicle 
or Ivabradine (HCN blocker) 6 mg/kg for 
7 days. The association of BVS with the 
age-related downregulation (~30%) of 
cAMP sensitive HCN1, HCN2 subtypes, 
and (~50%) upregulation of cAMP 
insensitive HCN3 subtype is evinced by 
the doubling in the mean urine volume of 
nocturnal voids (0.82 ± 0.22 mL vs 0.41 ± 
0.12 mL; n = 10; p < 0.05) predicting an 
age-related rise in the micturition 
volume threshold (p < 0.0001) in CMG, 
which is raised further by Ivabradine 
treatment (p < 0.0005). Ivabradine also 
doubled non-voiding contractions (NVC) 
and maximum voiding pressure (MVP) in 
young and aged rats, respectively (p < 
0.0001) to abolish the age-related, 
innate two -fold elevation in NVC not 
accompanied with MVP rise in untreated 
aged rats (p < 0.005). The age-related 
HCN downregulation is mechanistically 
l inked to the exhibition of aging bladder 
phenotype with the manifestation of DI 
following steady state blockade of HCN 
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channels in Ivabradine treated young 
rats. The amplification of MVP in aged 
rats mediated by FDA approved 
Ivabradine hints at potential repurposing 
opportunity in detrusor underactivity. 
 
The O'Leary-Sant Interstitial Cystitis 
Symptom Index is a clinically useful 
indicator of treatment outcome in 
patients with interstitial 
cystitis/bladder pain syndrome with 
Hunner lesions: A post hoc analysis of 
the Japanese phase III trial of KRP-
116D, 50% dimethyl sulfoxide 
solution 
Naoki Yoshimura, Takashi Uno, Mitsuru Sasaki, 
Akira Ohinata, Shigeki Nawata, Tomohiro Ueda 
Int J Urol. 2021 Dec 20. doi: 10.1111/iju.14765. 
Online ahead of print. 
PMID: 34929761 

To evaluate the efficacy of intravesical 
KRP-116D, 50% dimethyl sulfoxide 
solution, in interstitial cystitis/bladder 
pain syndrome patients with Hunner 
lesions (Hunner-type interstitial cystitis), 
and to evaluate the correlations between 
efficacy variables and global response 
assessment to determine what 
constitutes a minimal clinically important 
change. We performed a post hoc 
analysis of the Japanese phase III trial of 
KRP-116D. Changes at Week 12 from 
baseline in objective and subjective 
outcomes were compared between the 
KRP-116D and placebo groups in Hunner-
type interstitial cystitis or non-Hunner-
type interstitial cystitis patients. 
Correlations between efficacy variables 
at Week 12 and global response 
assessment were analyzed. Area under 
the receiver operating characteristic 
curve and the cut-off value of efficacy 
valuables were calculated to determine 
clinically meaningful changes. The 
effectiveness of intravesical treatment 
with KRP-116D was demonstrated in 
Hunner-type interstitial cystitis, but not 
in non-Hunner-type interstitial cystitis 
patients. Global response assessment 
was closely correlated with subjective 
outcomes including O'Leary-Sant 
Interstitial Cystitis Symptom Index, 
O'Leary-Sant Interstitial Cystitis Problem 
Index, and a numeric rating scale for 
bladder pain, but was less correlated 
with voiding variables including 
micturition frequency, voided volume, 
and maximum voided volume. In the 
receiver operating characteristic curve 

analyses, the cut-off value for the 
O'Leary-Sant Interstitial Cystitis 
Symptom Index was -5 (sensitivity 81.3%, 
specificity 83.3%). Clinical benefit of 
intravesical KRP-116D in Hunner-type 
interstitial cystitis patients was 
confirmed in this post hoc analysis. A 
five-point reduction in O'Leary-Sant 
Interstitial Cystitis Symptom Index is a 
clinically meaningful indicator for 
assessing patient satisfaction with KRP-
116D treatment in patients with Hunner-
type interstitial cystitis. 
 
PROSTATE 

A retrospective review of canine 
benign prostatic hyperplasia with 
and without prostatitis 
Hannah Ruetten, Marlyse Wehber, Mary Murphy, 
Clara Cole, Simran Sandhu, Steven Oakes, Dale 
Bjorling, Kenneth Waller 3rd, Katrina Viviano, 
Chad Vezina 

Clin Theriogenology. 2021 Dec;13(4):360-366. 
PMID: 35070484 

Benign prostatic hyperplasia (BPH) is the 
most common prostatic disorder in older 
intact male dogs, but despite its 
prevalence, there are inconsistencies in 
clinical diagnosis and treatment. 
Although prostate size was historically 
considered the hallmark feature of BPH 
in men, currently, there is only a weak 
correlation between prostate size and 
clinical severity. We performed a 
retrospective cohort study with the 
primary objective of assessing clinical 
signs, ultrasonographic findings, 
treatments, and outcomes in dogs 
diagnosed with BPH, with and without 
concurrent prostatitis. We reviewed 
medical records and obtained data on 
presenting signs, prostatic imaging, and 
prevalence of concurrent bacteriuria. 
Prostate size was determined by 
ultrasonography and compared to the 
calculated expected size based on 
patient age and weight. Treatment and 
outcome were described for the cases 
with a minimum 2 months follow-up. 
Median age of dogs diagnosed with BPH 
was 8 years. Clinical signs were present in 
16/25 dogs and scored as mild to 
moderate (median Zambelli's Symptom 
Index for BPH score 12). The median 
prostatic volume to body mass ratio was 
1.60 mm3/kg. Prostate size did not 
correlate with the symptom severity. 
Concurrent bacteriuria was confirmed in 
4/25 cases via bacterial culture and/or 

cytology. Treatments pursued and 
responses were only available in a 
subpopulation of dogs (n = 9) and were 
highly variable. Studies are needed to 
determine if current treatment options 
for BPH in dogs resolve associated clinical 
signs in addition to reducing prostate 
size. 
 
Benign Prostatic Hyperplasia/ 
Obstruction Ameliorated Using a 
Soluble Guanylate Cyclase Activator 
Irina V Zabbarova, Youko Ikeda, Mark G Kozlowski, 
Pradeep Tyagi, Lori Birder, Basu Chakrabarty, 
Subashan Perera, Rajiv Dhir, Adam C Straub, Peter 
Sandner, Karl-Erik Andersson, Marcus Drake, 

Christopher H Fry, Anthony Kanai 
J Pathol. 2021 Dec 22. doi: 10.1002/path.5859. 
Online ahead of print. 
PMID: 34936088 

Benign prostatic hyperplasia (BPH) is a 
feature of ageing males. Up to half 
demonstrate bladder outlet obstruction 
(BOO) with associated lower urinary tract 
symptoms (LUTS) including bladder 
overactivity. Current therapies to reduce 
obstruction, such as α1-adrenoceptor 
antagonists and 5α-reductase inhibitors, 
are not effective in all  patients. The 
phosphodiesterase-5 inhibitor (PDE5I), 
tadalafil, is also approved to treat BPH 
and LUTS suggesting a role for nitric 
oxide (NO•), soluble guanylate cyclase 
(sGC), and cGMP signalling pathways. 
However, PDE5I refractoriness can 
develop for reasons including nitrergic 
nerve damage and decreased NO• 
production, or inflammation-related 
oxidation of the sGC haem group, 
normally maintained in a reduced state 
by the cofactor, cytochrome-b5-
reductase 3 (CYB5R3). sGC activators, 
such as cinaciguat (BAY 58-2667), have 
been developed to enhance sGC activity 
in the absence of NO• or when sGC is 
oxidised. Accordingly, their effects on the 
prostate and LUT function of aged mice 
were evaluated. Aged mice (≥24 months) 
demonstrated a functional BPH/BOO 
phenotype, compared to adult animals 
(2-12 months), with low, delayed voiding 
responses and elevated intravesical 
pressures as measured by telemetric 
cystometry. This was consistent with 
outflow tract histological and molecular 
data that showed urethral constriction, 
increased prostate weight, greater 
collagen deposition and cellular 
hyperplasia. All changes in aged animals 
were attenuated by daily oral treatment 
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with cinaciguat for two weeks, without 
effect on serum testosterone levels. 
Cinaciguat had only transient (1 h) 
cardiovascular effects with oral gavage 
suggesting a positive safety profile. The 
benefit of cinaciguat was suggested by its 
reversal of an overactive cystometric 
profile in CYB5R3 smooth muscle knock-
out mice that mirrors a profile of 
oxidative dysfunction where PDE5I may 
not be effective. Thus, the aged male 
mouse is a suitable model for BPH-
induced BOO and cinaciguat has a 
demonstrated ability to reduce prostate-
induced obstruction and consequent 
effects on bladder function. This article is 
protected by copyright. All  rights 
reserved. 
 
STONES 

Sulfamethoxazole-induced 
sulfamethoxazole urolithiasis: a case 
report 
Megan M Roedel, Stephen Y Nakada, Kristina L 
Penniston 
BMC Urol. 2021 Sep 17;21(1):133. doi: 

10.1186/s12894-021-00894-5. 
PMID: 34535099 

Drug-induced urolithiasis falls into two 
categories: drug-induced and 
metabolically-induced. Certain 
antimicrobials are associated with each; 
sulfonamides are associated with drug- 
or metabolite-containing calculi when 
taken in large doses over a long period of 
time. Trimethoprim-sulfamethoxazole, a 
member of the sulfonamide family, is a 
rare cause of drug-induced calculi. Cases 
of sulfonamide urolithiasis occurring in 
patients with known stone disease have 

rarely been reported. We report a case of 
a patient with a brief history of recurrent 
calcium oxalate nephrolithiasis requiring 
2 ureteroscopic procedures whose 
existing 6 mm lower pole renal stone 
more than quadrupled in size to form a 4 
cm renal staghorn after 4 months of high-
dose treatment for Nocardia pneumonia 
with trimethoprim-sulfamethoxazole. 
After ureteroscopy with laser lithotripsy 
and basketing of fragments, the stone 
was found to be predominantly 
composed of N4-acetyl-
sulfamethoxazole, a metabolite of 
sulfamethoxazole. Stones composed of 
sulfamethoxazole or its metabolites are 
rare but have known associated risk 
factors that should be considered when 
prescribing this antibiotic. This case 
report i l lustrates additional risk factors 
for consideration, including pre-existing 
urinary calculi that may serve as a nidus 
for sulfamethoxazole deposition, and 
reviews treatment and prevention 
methods. 
 

The impact of heat on kidney stone 
presentations in South Carolina 
under two climate change scenarios 
Jason Kaufman, Ana M Vicedo-Cabrera, Vicky Tam, 
Lihai Song, Ethan Coffel, Gregory Tasian 
Sci Rep. 2022 Jan 10;12(1):369. doi: 

10.1038/s41598-021-04251-2. 
PMID: 35013464 

The risk of kidney stone presentations 
increases after hot days, l ikely due to 
greater insensible water losses resulting 
in more concentrated urine and altered 
urinary flow. It is thus expected that 
higher temperatures from climate 

change will  increase the global 
prevalence of kidney stones if no 
adaptation measures are put in place. 
This study aims to quantify the impact of 
heat on kidney stone presentations 
through 2089, using South Carolina as a 
model state. We used a time series 
analysis of historical kidney stone 
presentations (1997-2014) and 
distributed lag non-linear models to 
estimate the temperature dependence 
of kidney stone presentations, and then 
quantified the projected impact of 
climate change on future heat-related 
kidney stone presentations using daily 
projections of wet-bulb temperatures to 
2089, assuming no adaptation or 
demographic changes. Two climate 
change models were considered-one 
assuming aggressive reduction in 
greenhouse gas emissions (RCP 4.5) and 
one representing uninibited greenhouse 
gas emissions (RCP 8.5). The estimated 
total statewide kidney stone 
presentations attributable to heat are 
projected to increase by 2.2% in RCP 4.5 
and 3.9% in RCP 8.5 by 2085-89 (vs. 2010-
2014), with an associated total excess 
cost of ~ $57 million and ~ $99 million, 
respectively. 
 
 
 
- Jennifer Allmaras, MPH, 1/25/2022 

Email cairibu@urology.wisc.edu to 
feature your newly published research in 

next month’s communique! 
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BLADDER 

Predicting outcomes after 
intradetrusor onabotulinumtoxina  
for non-neurogenic urgency 
incontinence in women 
Whitney K Hendrickson, Gongbo Xie, David D 
Rahn, Cindy L Amundsen, James A Hokanson, 
Megan Bradley, Ariana L Smith, Vivian W Sung, 
Anthony G Visco, Sheng Luo, J Eric Jelovsek 

Neurourol Urodyn. 2021 Dec 2. doi: 
10.1002/nau.24845. Online ahead of print. 
PMID: 34859485 

Develop models to predict outcomes 
after intradetrusor injection of 100 or 
200 units of onabotulinumtoxinA in 
women with non-neurogenic urgency 
urinary incontinence (UUI). Models were 
developed using 307 women from two 
randomized trials assessing efficacy of 
onabotulinumtoxinA for non-neurogenic 
UUI. Cox, l inear and logistic regression 
models were fit using: (1) time to 
recurrence over 12 months, (2) change 
from baseline daily UUI episodes (UUIE) 
at 6 months, and (3) need for self-
catheterization over 6 months. Model 
discrimination of Cox and logistic 
regression models was calculated using 
c-index. Mean absolute error 
determined accuracy of the linear model. 
Calibration was demonstrated using 
calibration curves. All  models were 
internally validated using bootstrapping. 
Median time to recurrence was 6 
(interquartile range [IQR]: 2-12) months. 
Increasing age, 200 units of 
onabotulinumtoxinA, higher body mass 
index (BMI) and baseline UUIE were 
associated with decreased time to 
recurrence. The c-index was 0.63 (95% 
confidence interval [CI]: 0.59, 0.67). 
Median change in daily UUIE from 
baseline at 6 months was -3.5 (IQR: -5.0, 
-2.3). Increasing age, lower baseline 
UUIE, 200 units of onabotulinumtoxinA, 
higher BMI and IIQ-SF were associated 
with less improvement in UUIE. The 
mean absolute error predicting change in 
UUIE was accurate to 1.6 (95% CI: 1.5, 
1.7) UUI episodes. The overall rate of 
self-catheterization was 17.6% (95% CI: 
13.6%-22.4%). Lower BMI, 200 units of 
onabotulinumtoxinA, increased baseline 
postvoid residual and maximum capacity 
were associated with higher risk of self-
catheterization. The c-index was 0.66 
(95% CI: 0.61, 0.76). The three calculators 

are available at http://riskcalc.duke.edu. 
After external validation, these models 
will  assist clinicians in providing more 
accurate estimates of expected 
treatment outcomes after 
onabotulinumtoxinA for non-neurogenic 
UUI in women. 
 
PROSTATE 

5-alpha reductase inhibitors induce a 
prostate luminal to club cell 
transition in human benign prostatic 
hyperplasia 
Diya B Joseph, Gervaise H Henry, Alicia Malewska, 

Jeffrey C Reese, Ryan J Mauck, Jeffrey C Gahan, 
Ryan C Hutchinson, James L Mohler, Claus G 
Roehrborn, Douglas W Strand 
J Pathol. 2021 Dec 20. doi: 10.1002/path.5857. 
Online ahead of print. 

PMID: 34928497 

Benign prostatic hyperplasia (BPH) is a 
progressive expansion of peri -urethral 
prostate tissue common in aging men. 
Patients with enlarged prostates are 
treated with 5-alpha reductase inhibitors 
(5ARIs) to shrink prostate volume by 
blocking the conversion of testosterone 
to dihydrotestosterone (DHT). A 
reduction in DHT levels can elicit atrophy 
and apoptosis of prostate secretory 
luminal cells, which results in a favorable 
clinical response characterized by 
improved lower urinary tract symptoms. 
However, the histologic response to 5ARI 
treatment is often heterogeneous across 
prostate acini and lower urinary tract 
symptoms can persist to require surgical 
intervention. We used two spatial 
profiling approaches to characterize 
gene expression changes across 
histologically normal and atrophied 
regions in prostates from 5ARI-treated 
men. Objective transcriptomic profiling 
using the Visium spatial gene expression 
platform showed that 5ARI-induced 
atrophy of prostate luminal cells 
correlated with reduced androgen 
receptor signaling and increased 
expression of urethral club cell  genes 
including LTF, PIGR, OLFM4, SCGB1A1 
and SCGB3A1. Prostate luminal cells 
within atrophied acini adapted to 
decreased DHT conditions by increasing 
NF-κB signaling and anti-apoptotic BCL2 
expression, which may explain their 
survival. Using GeoMx digital spatial 
profiling with a probe set to assess 

~18,000 RNA targets, we confirmed that 
atrophied acini expressing SCGB3A1 
displayed higher levels of club cell  
markers compared to histologically 
normal acini with NKX3-1 expression. In 
addition, club-like cells within regions of 
5ARI-induced atrophy closely resembled 
true club cells from the prostatic urethra. 
A comparison of histologically normal 
regions from 5ARI-treated men and 
histologically normal regions from 
untreated men revealed few 
transcriptional differences. Taken 
together, our results describe a 
heterogeneous response to 5ARI 
treatment where cells in atrophied acini 
undergo an adaptation from a prostate 
secretory luminal to a club cell-like state 
in response to 5ARI treatment.  
 
Assessment of Frailty and Association 
With Progression of Benign Prostatic 
Hyperplasia Symptoms and Serious 
Adverse Events Among Men Using 
Drug Therapy 
Scott R Bauer, Louise C Walter, Kristine E Ensrud, 
Anne M Suskind, John C Newman, William A 
Ricke, Teresa T Liu, Kevin T McVary, Kenneth 

Covinsky 
JAMA Netw Open. 2021 Nov 1;4(11):e2134427. 
doi: 10.1001/jamanetworkopen.2021.34427. 
PMID: 34817584 

Benign prostatic hyperplasia (BPH) in 
older men can cause lower urinary tract 
symptoms (LUTS), which are increasingly 
managed with medications. Frailty may 
contribute to both symptom progression 
and serious adverse events (SAEs), 
shifting the balance of benefits and 
harms of drug therapy. To assess the 
association between a deficit 
accumulation frailty index and clinical 
BPH progression or SAE. This cohort 
study used data from the Medical 
Therapy of Prostatic Symptoms trial, 
which compared placebo, doxazosin, 
finasteride, and combination therapy in 
men with moderate-to-severe LUTS, 
reduced urinary flow rate, and no prior 
BPH interventions, hypotension, or 
elevated prostate-specific antigen. 
Enrollment was from 1995 to 1998, and 
follow-up was through 2001. Data were 
assessed in February 2021. A frailty index 
(score range, 0-1) using 68 potential 
deficits collected at baseline was used to 
categorized men as robust (score ≤0.1), 
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prefrail (score 0.1 to <0.25), or frail (score 
≥0.25). Among 3047 men (mean [SD] 
age, 62.6 [7.3] years; range, 50-89 years) 
in this analysis, 745 (24%) were robust, 
1824 (60%) were prefrail, and 478 (16%) 
were frail at baseline. Compared with 
robust men, frail men were older (age 
≥75 years, 12 men [2%] vs 62 men [13%]), 
less likely to be White (646 men [87%] vs 
344 men [72%]), less l ikely to be married 
(599 men [80%] vs 342 men [72%]), and 
less l ikely to have 16 years or more of 
education (471 men [63%] vs 150 men 
[31%]). During mean (SD) follow-up of 
4.0 (1.5) years, the incidence rate of 
clinical BPH progression was 2.2 events 
per 100 person-years among robust men, 
2.9 events per 100 person-years among 
prefrail men (AHR, 1.36; 95% CI, 1.02-
1.83), and 4.0 events per 100 person-
years among frail men (AHR, 1.82; 95% 
CI, 1.24-2.67; l inear P = .005). Larger 
point estimates were seen among men 
who received doxazosin or combination 
therapy, although the test for interaction 
between frailty index and treatment 
group did not reach statistical 
significance (P for interaction = .06). Risk 
of SAE was higher among prefrail and 
frail men (prefrail vs robust AHR, 1.81; 
95% CI, 1.48-2.23; frail vs robust AHR, 
2.86; 95% CI, 2.21-3.69; linear P < .001); 
this association was similar across 
treatment groups (P for interaction = 
.76). These findings suggest that frailty is 
independently associated with greater 
risk of both clinical BPH progression and 
SAEs. Older frail men with BPH 
considering initiation of drug therapy 
should be counseled regarding their 
higher risk of progression despite 
combination therapy and their likelihood 
of experiencing SAEs regardless of 
treatment choice. 
 
Osteopontin Deficiency Ameliorates 
Prostatic Fibrosis and Inflammation 
Petra Popovics, Asha Jain, Kegan O Skalitzky, Elise 
Schroeder, Hannah Ruetten, Mark Cadena, Kristen 

S Uchtmann, Chad M Vezina, William A Ricke 
Int J Mol Sci. 2021 Nov 18;22(22):12461. doi: 
10.3390/ijms222212461. 
PMID: 34830342 

Fibrogenic and inflammatory processes 
in the prostate are l inked to the 
development of lower urinary tract 
symptoms (LUTS) in men. Our previous 
studies identified that osteopontin 
(OPN), a pro-fibrotic cytokine, is 

abundant in the prostate of men with 
LUTS, and its secretion is stimulated by 
inflammatory cytokines potentially to 
drive fibrosis. This study investigates 
whether the lack of OPN ameliorates 
inflammation and fibrosis in the mouse 
prostate. We instilled uropathogenic E. 
coli  (UTI89) or saline (control) 
transurethrally to C57BL/6J (WT) or 
Spp1tm1Blh/J (OPN-KO) mice and 
collected the prostates one or 8 weeks 
later. We found that OPN mRNA and 
protein expression were significantly 
induced by E. coli -instillation in the 
dorsal prostate (DP) after one week in 
WT mice. Deficiency in OPN expression 
led to decreased inflammation and 
fibrosis and the prevention of urinary 
dysfunction after 8 weeks. RNAseq 
analysis identified that E. coli-instilled 
WT mice expressed increased levels of 
inflammatory and fibrotic marker RNAs 
compared to OPN-KO mice including 
Col3a1, Dpt, Lum and Mmp3 which were 
confirmed by RNAscope. Our results 
indicate that OPN is induced by 
inflammation and prolongs the 
inflammatory state; genetic blockade of 
OPN accelerates recovery after 
inflammation, including a resolution of 
prostate fibrosis. 
 
STONES 

Early-Onset Kidney Stone Disease-
Consequences and Opportunities 
Gregory E Tasian, Michelle R Denburg, Jonathan S 
Ellison 
JAMA Pediatr. 2021 Dec 1;175(12):1203-1204. doi: 
10.1001/jamapediatrics.2021.2966. 
PMID: 34491264 

The prevalence of nephrolithiasis in the 
United States increased from 5% (in 1988 
to 1994) to 9% (in 2007 to 2010); among 
all  age groups, the greatest increase in 
the annual incidence of nephrolithiasis is 
among adolescents. This earlier age at 
onset has increased the number of 
children presenting to the emergency 
department, admitted to the hospital, 
and requiring surgery, effects 
compounded by a 50% recurrence rate of 
symptomatic stone events within 5 years 
of diagnosis. The rapid rise of early-onset 
kidney stone disease suggests that 
alterations in environmental exposures 
underlie the shifting epidemiology. 
Dietary factors, such as low fluid intake, 
high sodium intake, and low dietary 
calcium, are associated with an increased 

risk of incident nephrolithiasis. In 
addition, there is burgeoning evidence 
that exposure to potentially modifiable 
factors, such as oral antibiotic use, 
contributes to the shift in the 
epidemiology of nephrolithiasis. Major 
gaps exist in the evidence base 
supporting key medical decis ions for 
children with kidney stone disease; these 
decisions range from diagnostic testing 
and metabolic assessments to surgical 
management and secondary prevention. 
There is great uncertainty about the 
comparative effectiveness of surgical 
interventions for children with 
nephrolithiasis. The Pediatric Kidney 
Stone Care Improvement Network 
(PKIDS) is conducting a prospective 
Patient-Centered Outcomes Research 
Network (PCORnet)–designated clinical 
study of 3 existing surgical interventions 
for kidney stones—ureteroscopy, 
shockwave lithotripsy, and percutaneous 
nephrolithotomy—to generate real-
world knowledge about the comparative 
effectiveness of these procedures with 
respect to stone clearance and patients’ 
l ived experiences after surgery 
(ClinicalTrials.gov Identifier 
NCT04285658). 
 
Validation of the Japanese Version of 
The Wisconsin Stone Quality of Life 
Questionnaire: Results from SMART 
Study Group 
Tomoki Okada, Shuzo Hamamoto, Kazumi Taguchi, 
Shinsuke Okada, Takaaki Inoue, Hidekatsu Fukuta, 
Ben H Chew, Kristina Penniston, Atsushi Okada, 
Takahiro Yasui 

J Endourol. 2021 Dec;35(12):1852-1856. doi: 
10.1089/end.2021.0292. 
PMID: 34162226 

The Wisconsin Stone Quality of Life 
questionnaire (WISQOL) is a health-
related quality of l ife (HRQOL) measure 
designed for patients with urinary 
stones. It has been translated and used in 
several languages. This study aimed to 
validate the Japanese version of the 
WISQOL (J-WISQOL). The J-WISQOL was 
translated and validated using a 
multistep process proposed by the World 
Health Organization that involved 
forward translation, back-translation, 
and pilot testing with a group of patients. 
This study enrolled 150 patients with 
urinary stones who visited three 
academic hospitals for stone treatment. 
We assessed convergent validity of 
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correlation patterns and internal 
consistency of the J-WISQOL and Short-
Form 36-item survey version 2 (SF-36v2). 
Overall, 150 patients were enrolled. The 
mean total score of the J-WISQOL was 
108.18 ± 20.26 (raw score min-max, 28-
140), suggesting that the onset and 
symptoms of urinary stones reduced the 
HRQOL in the patients. The J-WISQOL 
showed good internal consistency 
(Cronbach's α = 0.96) and interdomain 
associations (Spearman's correlation 
coefficient r = 0.67-0.94). The J-WISQOL 
was correlated with the SF-36v2 in all 
domains: social, emotional, health, and 
vitality impact (r = 0.47-0.66). The J-
WISQOL is a reliable instrument for 
evaluating HRQOL measures in patients 
with urinary stones. It could be a useful 
quality of l ife questionnaire for urinary 
stones in Japan. Clinical Trial 60-20-0047. 
 
PATIENT-CENTERED RESEARCH 

Adding Centralized Electronic 
Patient-Reported Outcome Data 
Collection to an Established 
International Clinical Outcomes 
Registry 
Rachel Cusatis, Kathryn E Flynn, Sumithira Vasu, 

Joseph Pidala, Lori Muffly, Joseph Uberti, Roni 
Tamari, Deborah Mattila, Alisha Mussetter, Ruta 
Bruzauskas, Min Chen, Erin Leckrone, Judith 
Myers, Lih-Wen Mau, J Douglas Rizzo, Wael Saber, 
Mary Horowitz, Stephanie J Lee, Linda J Burns, 

Bronwen Shaw 
Transplant Cell Ther. 2021 Oct 29;S2666-
6367(21)01327-0. doi: 10.1016/j.jtct.2021.10.016. 
Online ahead of print. 
PMID: 34757219 

Longitudinal collection of PROs in a 
registry is recommended for several 
reasons, yet to date, PROs are not 
routinely collected from HCT patients to 
augment clinical registry data. The aim of 
this study was to determine the 
feasibility of electronic PRO data 
collection by a national clinical outcomes 
registry, by assessing differences 
between who does and does not report 
PROs. We conducted a cross-sectional 
pilot collection of PROs from HCT 
recipients after treatment using 
computer-adapted tests from the 
Patient-Reported Outcome 
Measurement Information System 
(PROMIS). We implemented centralized 
data collection through the Center for 

International Blood and Marrow 
Transplant Research (CIBMTR) among 
patients who underwent HCT for 
myelodysplastic syndromes (MDS), were 
at least 6 months post-HCT, and spoke 
English or Spanish. The main objective 
was identifying patient, disease, and 
transplant-related differences associated 
with completion of electronic PROs. A 
total of 163 patients were contacted and 
potentially eligible to participate; of 
these, 92 (56%) enrolled and 89 (55%) 
completed the PRO assessment. The 
most frequent reason for incomplete 
surveys was inability to contact patients 
(n = 88), followed by declining to 
participate in the study (n = 37). There 
were no sociodemographic or age 
differences between those who 
completed the PRO survey (n = 89) and 
eligible nonresponders (n = 155). Patient 
scores were within 3 points of the US 
average of 50 for all  symptoms and 
functioning except physical functioning. 
Responders and nonresponders did not 
exhibit meaningfully different 
sociodemographic characteristics. 
Difficulty contacting patients posed the 
greatest barrier and also provided the 
greatest opportunity for improvement. 
Once enrolled, survey completion was 
high. These results support standardizing 
centralized PRO data collection through 
the CIBMTR registry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KIDNEY 

Ultrasound-Based Renal 
Parenchymal Area and Kidney 
Function Decline in Infants With 
Congenital Anomalies of the Kidney 
and Urinary Tract 
Bernarda Viteri, Mohamed Elsingergy, Jennifer 
Roem, Derek Ng, Bradley Warady, Susan Furth, 

Gregory Tasian 
Semin Nephrol. 2021 Sep;41(5):427-433. doi: 
10.1016/j.semnephrol.2021.09.004. 
PMID: 34916003 

Congenital anomalies of the kidney and 
urinary tract are the leading cause of 
chronic kidney disease in children. 
Noninvasive imaging biomarkers that 
predict chronic kidney disease 
progression in early infancy are needed. 
We performed a pilot study nested in the 
prospective Chronic Kidney Disease in 
Children cohort study to determine the 
association between renal parenchymal 
area (RPA) on first post-natal renal 
ultrasound and change in estimated 
glomerular fi ltration rate (eGFR) in 
children with congenital anomalies of the 
kidney and urinary tract. Among 14 
participants, 78.6% were males, the 
median age at the time of the ultrasound 
was 3.4 months (interquartile range, 1.3-
7.9 mo), and the median total RPA z-
score at baseline was -1.01 (interquartile 
range, -2.39 to 0.52). After a median 
follow-up period of 7.4 years 
(interquartile range, 6.8-8.2 y), the eGFR 
decreased from a median of 49.4 mL/min 
per 1.73 m2 at baseline to 29.4 mL/min 
per 1.73 m2, an annual eGFR percentage 
decrease of -4.68%. Lower RPA z-scores 
were correlated weakly with a higher 
annual decrease in eGFR (Spearman 
correlation, 0.35; 95% confidence 
interval, -0.25 to 0.76). This pilot study 
shows the feasibility of obtaining RPA 
from a routine ultrasound and suggests 
that a lower baseline RPA may be 
associated with a greater decrease in 
eGFR over time. Further studies with 
larger patient cohorts are needed to 
confirm this association. 
 
 
- Jennifer Allmaras, MPH, 12/28/2021 

Email cairibu@urology.wisc.edu to 
feature your newly published research in 

next month’s communique! 
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