TMU-Research Center of Urology and Kidney

Monthly Meeting

Times : 2025/7/24(Thursday) 9:00-10:00

Google meet link :  https://meet.google.com/ihn-wugo-jfv

Meeting Chairperson : Kuan-Yu Hung
Participant :
[TMUH] Ming-Che Liu ~ Shauh-Der Yeh - Chien-Chih Wu - Jeng-Cheng
Wu ~ Ching-Hsin Chang - Te-Chao Fang * I-Wen Wu -~ Hsi-
Hsien Chen - Yang-Jen Chiang -~ Ching-Yi Chen - Yen-Chung
Lin » Chih-Chin Kao ~ Yueh-Chu Sio ~ An-Chi Chou
[WFH] Yu-Ching Wen - Yuh-Mou Sue - Ming-Che Lee - Wei-Wen
Chang -~ Yung-Wei Lin » Chi-Hao Hsiao * Syuan-Hao Syu »
Chung-Howe Lai ~ Cho-Hsing Chung * Chung-Yi Cheng - Tso-
Hsiao Chen ~ Chung-Te Liu ~ Yun-Hong Yang - Yu-Hsiang,Yang
[SHH] Chia-Chang Wu * Kuan-Chou Chen -~ Chia-Hung Liu - Yi-Te
Chiang - Kai-Yi Tzou ~ Wei-Tang Kao - Su-Wei Hu * Mei-Yi Wu -
Lie-Yee Hung ~ Cai-Mei Zheng ~ Chia-Te Liao * Ruey-Shyang
Soong * Min-Kuang Tsai * Yu-Wei Chen - Tze-Wah Kao - Kuan-
Hung Lin ~ Chien-Hua-Tseng - Li-Chin-Sung * Yu-Chen Ko
[ SKMH] Chu-Lin Chou
Chief : Mai-Szu Wu (President, TMU) ~ Chih-Cheng Hsu (Professor, NHRI)
Ruei-Ming Chen - Shing-Hwa Lu ~ Yung-Ho Hsu

Agenda :
1. Progress report on the renal and urinary precision health plan and
biological sample database
2. Chronic Kidney Disease Team

3. rology Innovation Technology and Surgical Team
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500 TPMI array

500 WGS
DNA: 5000 PROSPECTIVE COHORT

HEUWE BIOBANK

EXPOSOMES: 500 (Biobank) + 5000 (prospective cohort)

e - Pathway analysis Prediction model Functlt')—rmI Stgnda_rdlzed
Data Sequencing . . ) genomics & pipeline &
& interpretation s validated in Multi-omics clinical
e annotation external cohort . o =
integration translation

All of US cohort
+ In-vitro/In-vivo study expertise

+ Bioinformatics and computational science
* Industry partners

Lo" Infrastructure
. Next step .~

Journal Biomedical Science, under review
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Implication of ESKD polygenic scores according to comorbidities S

A ESKD PGS ve sGFR L ESKD PGS va eGFA Stratified by Hypertension
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Stages of Cardiovascular-Kidney-Metabolic (CKM) Syndrome NV
>

: Stage 4a: - Kidney Failure
Nonmetabolic

_ :y‘:;‘r’gﬁ;g:‘ Stage 4b:+ Kidney failure

Stage 0:
No Risk Factors

&

Essential ght[obas“y
@ Abdominal obesity
eo Impaired glucose
tolerance

A focus on 7
primordial prevention /
and preserving Nonmetabolic
cardiovascular heaith etiologies of CKD

Abbreviations: Afib indicates atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; CHD, coronary heart disease; CKD, chronic kidney disease: CKM,
cardiovascular-kidney-metabolic; CVD, cardiovascular disease; HF, heart failure; KDIGO, Kidney Disease Improving Global Outcomes; and PAD, peripheral
artery disease.

Ndumele, C.E. et al. Circulation, 2023.
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Association between comorbidities N
100 Control
200 CKD and 200 ESRD Phenotypes (N)
CKD/ESRD | CKD/ESRD MNormal Normal CKD CKD
Phenotype (P) P (Normal) | P (Di ) | P(Normal) | P (Disease) p value Odds ratio 95% ClI
DM 241 159 (39.75%) 97 3 (3%) 2.9E-15 21.33 6.65, 68.48
CAD 278 122 (30.5%) 97 3 (3%) 1.39E-10 14.19 4.41, 45.65
CHF 299 101 {25.25%) 99 1(1%) 4.04E-10 33.44 4.6, 242.87
Hypertension 270 130 (32.5%) 99 1(1%) 6.75E-14 47,67 6.58, 345.55
200 CKD and 200 ESRD Phenotypes (N)
CKD CKD ESRD ESRD CKD CKD ESRD ESRD
Phenotype (P) |P (Normal)P (Di )|P (Normal)|P (Disease)| pvalue |Oddsratio| 95% Cl |Oddsratio| 95% Cl
DM 142 58 (29%) 99 101 (50.5%)| 1.63E-05 0.4 0.27,0.6 2.5 1.65, 3.77
CAD 174 26 (13%) 104 96 (48%) | 1.85E-14 0.163 0.1,0.27 6.135 |3.76, 10.15
CHF 180 20 (10%) 119 81(40.5%)| 1.40E-12 0.164 0.09, 0.28 6.098 |3.56, 10.53
— Hypertension 147 53 (26.5%) 123 77 (38.5%) | 1.40E-02 0.577 0.38, 0.88 1.733 1.14, 2.65

s BIEAERERE  £RYERERS gé
GWAS result - diabetes

CKD/ESRD CKD ESRD
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Crenmoaces

CKD cohort
p value < 1E-07
Chr Position Ref Alt Func Gene Gene function
" 67396261 G A [ splicing RAD9A Related to DNA repair; no clear studies linking to metabolic diseases
" 117188706 G A splicing SIDT2 Involved in insulin resistance and lipid metabolism
17 81670455 Cc T splicing CCDC137 Mo known studies supporting a pathological role in diabetes or kidney disease
20 3229093 C A splicing SLC4AT Directly involved in renal acid-base balance; associated with CKD
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GWAS result - hypertension !
* There are no markers with a p-value less than 1 x 1077
CKD/ESRD CKD ESRD
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GWAS result - coronary artery disease

2 CKD/ESRD 121 CKD . 12 ESRD
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CKD cohort
Gene functions associated with CKD or CAD (p value < 1E-07)
Chr Position Ref Alt Func Gene Gene function
2 26746531 A - intergenic | KCNK3 Involved in smooth muscle excitability
16 3250975 G A intronic MEFV Inflammatory gene; causes renal amyloidosis in FMF patients
16 3250976 A G intronic MEFV
16 7192240 T A intronic REFOX1 Cardiac regulation but not directly linked to CAD
16 7196924 C G intronic RBFOX1
16 7202470 C T intronic RBFOX1
17 7839183 c T upstream KDMEB Histone demethylase involved in vascular inflammation
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CKD/ESRD _ CKD _ ESRD Hedy
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Gene Markers Gene function
PRDM2 1 Histone methyltransferase; regulates oxidative stress in kidney .
GWAS resu It - WNT3A 9 Regenerates AKI; may worsen CKD; involved in heart development/remodeling.
. HRH1 1 Histamine receptor; modulates vascular tone and kidney/heart responses.
hea rt fa' Iu re ATGT 1 Autuphagy gene; protects kidney tubules and heart cells from dysfunction.
DIPK2A 1 P d in kidney; promotes heart cell growth via PI3KIAKT/CDKT.
NADK2 1 M|tochond1al NAD kinase; key for redox metabolism.
CKD cohort JARID2 5 Regulates heart develog it via PRC2-NOTCH1; deletion causes defects.
i POM121L12 1 MNucleoporindike; linked to kidney cancer and vessel function.
Gene functions PTPN12 4 Tyrosine phosphatase; regulates HERG channel and endothelial autophagy.
associated with CKD or YWHAZ 1 Signaling adaptor; affects renal cancer, insulin pathway, and cardiac stress.
GPR26 10 |Orphan GPCR; protects monocytes in T2D-related inflammation.
CHF (p value < 1E-07) KCNA4 1 |Cardiac K* channel (Kv1.4); regulates action potentials; down in heart failure.
FSHB 1 Pituitary hormone; may promote cyst growth in ADPKD.
ENOX1 1 NADH oxidase; essential for blood vessel fi ti
ABCAS 2 Cholesterol transporter; KO causes cardiomyopathy in mice.
CEP89 T T 10
MIR3201 2 MicroRNA involved in diabetic heart dysfi
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One campus: {£EIE - H=EH - HERE S

* Genomic Cohort Establishment
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IgA nephropathy Polycystic kidney disease Other kidney disease

Diabetic kidney disease
* Prospective cohort with repeated measurement

* Outcome: rapid renal progression (eGFR decline > 50 % or progression to ESKD) or occurrence of
cardiovascular disease

* Exposome, multi-omic biomarker and social determinant of health
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Precision medicine: Personal Genetic Risk Report el
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TMU Precision Medicine Initiative for CKM d : s
syndrome é

Multi-omics approach (2025-2028) S
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* Prospective Genomic Cohort Establishment:  Prospective cohort: 106
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IgA nephropathy Polycystic kidney disease Other kidney disease
= =4 EEEEFl_SEEN_(niE | ESmE R MOEE (N | B mE T Sess
2024 7 o 1 o
2024 =2 O =2 O
202 E=J o 7 (=]
2024 10 o 1= o
2023 11 o 11 o
Zo=a iz &) is [5)
So025 1 5] iz )
2025 2 o e s
2025 = =2 1O o
Z025 a 1 17 1
Z025 s o 11 o
025 & o 1s &)
2025 7

HRIAR

HBEBEIF
BB E -

EAHSE :

HEtE  BRBEEBEIE (2024,2025)
SEBERERE  SERERWEE (2024/12)
TREBERESE (2025/12)

SEBXE®ER : 2025 BXE:RIE (2025/04)

w3 Polygenic Score for Kidney Function and Clinical Management

through Whole-Exome Sequencing in the Taiwanese Population (B & 1)
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Prof. Su-Hao Lo Prof. Szu-Yuan Li Prof. Jung Pyo Lee Prof. Lun-Ching Chang
|n5tltUt§ of Mo.le'cular and Taipei Veterans General ~ SNU-SMG Boramae Medical ~ Department of Mathematical
Genomic Medicine, NHRI Hospital Center, Korea Sciences, USA

Functional studies Epigenomics  Validation cohort  Statistical Genetics
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Progress report
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Prediction and Classification

npj | Digital Medicine wwwneture cominpplighstod
of Chronic Kidney Disease

Ay . : . . | from Ultrasound Images  —

Automation of the kidney function prcdlgtlon qnd . Using Deep Learning

classification through ultrasound-bascd kidney imaging

e v Ao [ INTRODUCTION
O N 0, Chin-Min Chan q Waaer Ting Lit”, Wii-Kal L', s Yin Chiang’, Chibhwe: Cheang ', Meng-Ru Ho®, Patian Son', INTRODUCT]ON

Rong Un ¥ang* and Kuan-Ta Chen® o 1 A
« Data from 1,299 CKD patients totaling 405 kidney
Prescrion of kigney Tuncian and m-c ltdney disease (CKD) Theough kidney UMTasound imaghng has 10ng been considared Iimages totalmg 4055 Img
Geseatbe in ard afordatility, However, s ghly desable approuch 6 beyond . . . .
g gerl b it sl oo b sicte i dovs » Kidney regions extracted from imm images
Flnacion rate (6GER) and OKD statun. We suploited the transfor Sewnwg b o, In5egracing te poserful fsdel nushd 5
peetcsined o an | 12 predict kidney 1,505 bidney uirasound « Data augmentation

Images labeed uvng eGIRS Serived om serum Creatining concentrations. To further extiact e Information from Latrasound

mages. we leveraged hidney kngeh snrctations 10 1emove T pespheral 1ogion of the kadneys and pciied varous dota
cugmentation schemes to prodece sdditonad data with vanetons. Soctatrap oggregation was sko appied to avord overfitog and R E S U LTS
Imgecwe the madelts genaaizanion. Nomaver, the kioney funrmon feanurss cbained by our Geos neural nerwark were Lied 15
ey the CKD status defined by an &GFR of <60 miimin/1 73 =", A Pearson correlation coeficsent of 0741 indicated the strong
sNet-101

retsionship beteen atifcil ineligece (NT- and cresteine- based GTR estimations. Overall CXD status classifkation accuracy of . son’
oun model was 8S8% — hugher than that of expenenced nephrolognts (80 8% 80 1% Our moded 1 the first fundamental step pear S correla"on
Rowrsed realizing the potental of transiorming lsciney ultrasound g into on effective, rowl-teme, distant screening tool, ALGIR coefficient 0.741

estiemanion offers the possibitty of nomnvasve assesument of kidney ‘unctica. 3 key 9oal of A powered functonal automation n

clirvcal peactice. « MAE: 17.6 ml/ CKD
ey Dignal Medhcing (20192 29, Mpslidol ong/10.1030/441746:015-0104-2 mln/L73 mz

« Accuracy 85.6%

« Specificity 92.1

= Sensitivity 60.7
CONCLUSION

+ Alcombined withkidney  (hAMMAASEA ML

ultrasound has potentialtio  « Al combined with kidney
clinical application in assisti ultrasound has suitable

"‘
§ .%-1 3 %/2 = % preliminary CKD screening  for community-based

V TAIPE] MEDICAL UNIVERSITY remote healthcare 4
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EEREETBEEYIZECBMI Health Care Informatics
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Patient biomarkers: age, sex,

eGFR, serum albumin and kidney B _[m—t—:

size from US reports. oot B J [ autitan)
- « fEA&EAE! : Logistic [BIFF T—

XGBoost ~ LightGBM }_ll

« 214 : 5-fold cross-validation+ [ m W=~ - |
AUROC + F1scores : ;

Q.; &) 4188 Figure 1 Overall classification pipeline F2048 repreients
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- eGFR £%§ AUROC 0.87
- 145 AUROC 0.91
« £YHE5C AUROC 0.95 (JEABAR )
. BaTBE+EYIRE AUROC Eﬁ% 0.99
- MR CE RS - FEBREMKRIBEIRAEE
3 Open access

Table 3 Image-level and patient-level evaluation metrics of logistic regression.

Image level Patient level

F2048+BM5 F2048 F20484BM5 F2048 BM5

Accuracy 093 0.78 0.88 0.81 0.87

Precision 098 0.84 0.92 1 0.88

Recall 085 0.54 0.85 0.62 0.85

F1 score 091 0.66 0.88 0.76 0.86

_,.-m AUROC 099 0.86 0.96 0.93 0.92

f %*‘l‘%/?}‘% P value Ref <0.01 Ref 0.60 0.07
w TAIPE] MEDICAL UNIVERSITY F2048 represents a 2048-dimension feature vector from the feature extractor and BMS represents five key biomarkers. The p value denates

the result of the Du_oog test, which the per 001“00 different feature sets.

AUROC, area under the receiver operating characteristic curve.
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Artificial intelligence in predicting kidney interstitial fibrosis and tubular atrophy severity
AT SO B I (053 7 T T R 8 28 2 W/ 6 R
REN AT AR B KB

'Division of Nephrology, Talpel Medical University Hospital; * Division of nephrology, College of Medicine, Talpei Medical Unives
* Division of Nephrology, Shuang-Ho Hospital; * Division of Nephrology, Wan-Fang Hospital

« Acute kidney injury induced reduced in renal
filtration function. Renal tissue will start recover
via inflammation, which may induce renal fibrosis,
or cause chronic kidney disease in the future.

The interpretation of renal fibrosis and atrophy on
renal ultrasound was highly dependent on
operator’s experience.

Renal ultrasound was not a proper evaluation tool
for serial follow up.

Our goal is to establish an artificial intelligence
system to objectively determine severity of chronic
kidney disease

N

Renal biopsy reports and renal ultrasound from 251
patients within 1 month before biopsy from three
hospitals in the past ten years.

We established a artificial intelligence(Al) system
including Mask Region-based Convolutional Neural
Network (Mask R-CNN) model for region of
interest(ROI) extraction.(Fig.1)

« We also use dual-path convolutional neural

T N S ST TR

Resuits
Our Mask R-CNN model achieved Intersection over
Union (loU) of 0.904 and Dice coefficient of 0.949.
(Fig.2)

« DPCNN model achieved average accuracy of 0.856,

recall of 0.761, specificity of 0.927, precision of 0.887,
F1-score of 0.819 and area under the receiver operating
characteristic curve (AUC) of 0.922 when predicting the
IFTA severity. (Fig.3, Table.1-1, 1-2)

« The results were superior to all existing CNN models.

Conclusion
Our Al system showed high predictive ability for renal
fibrosis and tubular atrophy
ult: dwasa method for renal
structure evaluation, sequential tracking for renal
fibrosis was acceptable compared to renal biopsy.

« Those who are not suitable for renal biopsy can gain

benefit from our Al system.

Recerver Operating Characieristc
Wy e x p——n
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Artificial intelligence for predicting
interstitial fibrosis and tubular atrophy
using diagnostic ultrasound imaging
and biomarkers

Ting-Wei Chang © " Chang-Yu Tsal,” Znen-Yi Tang." Cal-Mei Zheng.'
Cria-Te Liao.* Chung-Yi Cheeg.® Mai-Szu Wi, Che-Chou Shiea.”

Yen-Chung Lin &'
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Aurtificial intelligence for predicting interstitial fibrosis
and tubular atrophy using diagnostic ultrasound

114 10H 198 238 +F #3044
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Milestones and Implementation Overview

~
) Subproject 1

Al-Based Dry Wight
Estimation

« Collect body weight and
clothing data

Milestones Apply R-CNIN and XGBoost
models

e a
Subproject 2
Big Data Risk Factor

Analysis for

)

Milestones
Q1: IRB approval
Q2: Data preprocesing 5

Q3-Q4: Al model
training

J

Intradialytic Hypotension
« Analyze clinical and
dialysis data
Q1: IRB appoval
Q2: Data preprocessing

Milestones

Q3-Q4: Al model training )

A%

System Integration

and Ciinical

Application

«» Develop blood pressure
alert system

Q4: Prototype
development
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Extraperitoneal Robot-Assisted Radical Prostatectomy
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The primary advantage:
Urine and blood are contained in the
extraperitoneal space

Providing a tissue plane for
tamponade and preventing ileus that can

occur when the bowel is exposed to urine or
blood.
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From 2022 to July 2023
38 consecutive patients with localized prostate

adenocarcinoma of the prostate were included.

All patients underwent RALP by the
Extraperitoneal approach.



Patient profile Parameters

Mean age (years) 65+2.8
Mean prostate size (gm) 37+5g
Mean PSA (ng/mL) 73%25
Clinical stage Tic 11
T2 24
T3 3
Biopsy Gleason score 7
Past surgical history TURP 2
Laser vaporization 2
CABG 1
Medical comorbidities CAD 2
Diabetes 3

Intraoperative parameters

Mean time for creation of 15+4.2
extraperitoneal space (min)

Mean time for docking of robot (min) 12+ 7.2
Mean console time (min) 95+ 4.68
Mean total operative time 147 £ 27
Mean blood loss 210+ 44

Transfusion 1 (250 cc)



Perioperative parameters

Mean time to drain removal (days) 2+0.55
Mean time to passage of flatus (days) 1+0.85
Mean pain scores (VAS) Day 1 3+1.75
VAS: Visual analogue score
Mean hospital stay (days) 5.3 (Foley indwelling)
Postoperative ileus/ 1

intestinal obstruction

Outcomes

Continence ( post OP> 6 months 89%

)

Potency 60%
Pathological stage pT2 30 (79%)

pT3a 7 (18%)
pT3b 1 (2.6%)

Margin involve 8 (21%)
Biochemical recurrence 0
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1. Access time and time for anastomosis did not differ
(21 vs 19 min, p =0.11, and 26 vs 24 min, p = 0.36)

2. Surgical time was significantly shorter in extraperitoneal
(225 vs 191 min, p < 0.001).

3. Blood loss was equal in both groups
(EP 276 vs IP 281 ml, p = 0.88).

4. Complication rates were lower in EP
(6.8% vsn 8, 12%)

Marcus Horstmann

Single-centre evaluation of the extraperitoneal and transperitoneal approach in
robotic-assisted radical prostatectomy. Scandinavian Journal of Urology and
Nephrology, April 2012, Vol. 46, No. 2, Pages 117-123



Table 2 Intmoperative. postoperative data, and complications after

extraperitoneal RALRP

Penoperative data
Operative ume (min)

Mean 116.8
Blood loss (ml)

Mean 4828
Bladder catheterization (days)

Mean 8.0
Hospital stay (days)

Mean 39
Transfusion rate (%) 28
Lymph node excision (%) 46.1
Nerve-sparing procedure (%

No 221

Unilateral 9.7

Bilateral 68.1

Complications
Clavien

0 049

| 0.7

2 42

3 0.0

4 0.3

5 0
Anastomosis leakage (%) 1.5
Anastomosis stenosis (%) 0.5

Guillaume

Extraperitoneal robot-assisted laparoscopic
radical prostatectomy: a single-center
experience beyond the learning curve. World
J Urol (2013) 31:447-453

Extraperitoneal approach RARP

N WNE

Shorter operative time.
Return to diet earlier.
Avoids potential bowel injury

Prevents morbidity from urinary extravasation
Prevents paralytic ileus.
Avoids future bowel adhesion

Future laparoscopic surgery is feasible



