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Two Systems, One Goal:

Bridging Administrative and Registry Data in CKD Care

Administrative / Claims-Based System
e Origin: Insurance reimbursement & quality audit
e Focus: Coverage, cost, utilization, and outcomes

e Strengths: Nationwide scale, continuity,
representativeness, cost saving

e Best for: Policy evaluation, quality improvement
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Registry / Prospective System
e Origin: Research or disease-specific enroliment
e Focus: Disease mechanisms, risk factors, prognosis

e Strengths: Clinical depth, precision, predefined
structure

e Best for: Hypothesis testing, longitudinal cohort
studies
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The Future Renal Dataset: From Hybrid Data to SMART CKD System

Bridging traditional datasets Multiple data types Real-time, predictive, personalized
m—) with digital clinical data — integrated into one pipeline renal care ecosystem

Hybrid Renal Data
(Current Transition Stage)

Multimodal Renal Data
(Al-Ready Stage)

SMART CKD System
(Future Vision)

L& &
Sa

REGISTRY

Time series Time series
teternetry telemetry

Sound/
Signal data Patient reported

- EHR x Registry linkage RN L)) - Continuous monitoring
- Dialysis flow sheets (UF, BFR, . (IDH risk, PTA timing)
Kt/V) « Automated alerts & decision

Wearables /101 E:lyitonmeptal
Lab + medication = Visit history his @our. of svavey  d id Ike-thitial Support

olat
Structured clinical parameters » Personalizad ESA & fluid
- Early detection, phenotype management
discovery, prediction models « Dynamic risk heat map

The stages evolve in parallel rather than sequentially.
Within any stage, success proven in a smaller setting can be expanded and scaled to larger
populations or institutions



Future renal data transforms CKD care
. from reactive to predictive

* Predict earlier

* Ex. CKD progression/complications How Future Renal Data Can Help
* Intervene smarter o e seeal
. \d CKD progress- adjustment
e Ex. ESA, volume, VA stenosis sion eariier

Assess VA Function

Enhance Surveillance

Simulate Treatment o
e home & dialysis
remote monitoring

 Monitor continuously . U s
. . events in advance
e Ex. home + dialysis
* Personalize precisely Sl
. . . . models Assess
* Ex. digital twins, less trial and error VA Fancton =9

* [mprove outcomes
* Ex. fewer admissions, better kidney survival

detect stenosis risk
early



What We Need to Build a Predictive CKD Data
System

 Multimodal, longitudinal renal data P b\
* (EHR + dialysis + home + omics etc.) s (Y <A . @
* Integrated, interoperable infrastructure  ,/ / \
. i Microbiome %% / \“:V:Z‘:‘/ /\
* (standardized, real-time, secure) = S ) o
e Strong governance & trust s (| = e~ |
. . . 7 < ‘\‘ / Pandemic
* privacy, ethics, regulation \ N\ ;@ ''''''
, e ( () 3
* Advanced analytics & Al Léf\F \\ B\ ¥ iR
e prediction, simulation, decision support 5\ %} . /
Environment | \__,,/ 1 coach

* Deep integration into clinical workflows
e actionable, usable, evaluated

Multimodal biomedical Al
,Nature Medicine | VOL 28 | September 2022 | 1773-1784



How far are we now?

From reactive to predictive, what kind
of data do we need to collect?



The Current State: What We Have in Taiwan Today
Four Major Renal Data Systems in Taiwan

System

TWRDS (Taiwan Renal
Registry Data System )
(1987-)

ARKDT (Annual Report on
Kidney Disease in Taiwan,
2014-)

Pre-ESRD P4P Program
(2006—)

Early CKD Care Program
(2011-)

Renal Biopsy Registry
(2014-)

Initial Purpose

Audit dialysis quality,
insurance accreditation

Standardize stage 3—5 CKD
care

Promote early detection &
community management

Integrate pathology and
clinical data

Data Type & Focus

Monthly center reporting
(clinical + lab)
Insurance claim data

Structured clinical and lab
uploads, quarterly visits

Screening, eGFR/ACR
surveillance

Pathology + diagnosis
linkage

Current Role

Full ESKD registry, >99%
national coverage, 2-yr lag

Longitudinal CKD cohort
linked to NHI, 2-yr lad

Expanding coverage to
stage 1-3a CKD, 2-yr lag

Foundation for precision
medicine and research, 6-
month lag



PAP Data in Taiwan: Strong Surveillance Value,
Limited Frontline Utility

Trends in P4P Program Service Volume in Taiwan

» . o . . . .
sozp | Z2lEmEmR 2022 (2011-2023), covering near 70% of incident dialysis
LHEBER| ™t e
T ﬁ " 1200000
4 4 & 9
S § g A7 1000000
. = Kidney Disease v fl i: . :
Ki?ngry'l)iuuso ) : in Taiwan Pl \ —
bt ‘ M3 f 8 800000
600000
L 12,342 12,471 12376 12,207 12,450
. 400000
Bt 6,002 (55.0%) 6,002 (55.3%) 7.001 (56.6%) 6,046 (56.0%) 7,146 (57.4%)
utt 5440 (44.1%) | 5560 (44.7%) | 5374 (43.4%) | 5261 (43.1%) 5313 (42.6%) 200000
FER ()
<40 466 (3.8%) 454 (3.6%) 403 (4.0%) 408 (3.3%) 441 (35%) 0 II I
i 4524(350%) | 4341 (348%) | 4104{332%) | 4074/(33.4%) 4,085 (325%) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
ik Salplaen || eh0imm) | shm(ane | sABIN) | aaslinem WAIPAP 102042 322402 426380 548674 619579 687737 781127 859090 911683 962731 1012727 992144 896790
275 4,237 (34.3%) 4,137 (33.2%) 4,103 (33.2%) 4,051 (33.2%) 4,202 (33.7%)
e W EarlyCKD | 99673 185411 268331 374137 433142 485906 565253 | 625243 663472 710789 762507 737583 646969
P 11477 (006%) | 11208 (00.6%) | 11,168 (002%) | 11,030 (004%) | 11277 (005%) M PreESRD 2369 136991 158049 174537 186437 201831 215874 233847 248211 251942 250220 254561 249821
RS 1,165 (0.4%) 1,178 (9.4%) 1,207 (0.8%) 1,177 (0.6%) 1,182 (0.5%)
WAl P4AP mEarlyCKD ® PreESRD
PR 5,670 (46.0%) 5,046 (47.7%) 5,808 (46.0%) 5,823 (47.7%) 5,747 (46.1%)

=BEEAZ LR REREY 0 AMREN + HARH AL BT
BRSUFEMEAT —F 2P & T B PIRTIR - ERSHDI RAFIZE 2 RU LIRS

BRR# 2 10D-0-0M 3 10D-10-0M SN @ E S55L % «
Haln=BE (HER) AR/ HEWDENMN 1000




Mapping Taiwan’s Renal Data Systems Across the Three Stages
of Data Evolution

Hybrid Renal Data Multimodal Renal Data Smart CKD system

(Current Transition stage) (Al-ready stage) (Future Vision)
Dialysis registry dataset National level, output as  Inter-tertiary hospital A few Tertiary hospitals
(caring for dialysis Annual Report on Kidney level, for model are working on specific
patients) Disease in Taiwan (ARKDT) validation projects separately
Pre ESKD program National level, reported Tertiary hospital level, Pilot smart CKD projects
(caring for advanced CKD  recently and regularly most for academic study  exist, but are not yet
patients) integrated nationally.
Early CKD program National level, reported Tertiary hospital level, Limited multimodal
(caring for early CKD recently and regularly most for academic study  research; smart CKD
patients) applications remain

fragmented.

Renal biopsy registry National level, reported Al pathology initiatives Not yet
(caring for GN patients) recently exist at the tertiary

hospital level



Key Barriers Preventing the Transition to
Smart CKD Data Systems

Data collection (Hybrid stage)
* It is not easy for the care team to collect or prepare the data.

 The care team has no incentive to collect the data.
* Incentives include many forms beyond money.

Multimodal (Al-ready stage)
* IT support, both hardware and software, is not adequate
etc. ........
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0 SHERNESY Enrolling more

I use by 274 than 150
M.edl.cal thousand patients,
Institutions most of whom are

advanced CKD
patients.
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TSN-CKD Integrated Care Platform
to help the care team with administrative issues

fiE 25 & 3
Case Management
e Kidney function monitoring (eGFR slope)
e Lifestyle and health-behavior assessment
e Patient—clinician shared evaluation
e Personalized care-plan design
e Shared decision-making
e High-risk patient management

i PR 18 1%
Clinical Review
e CKD care quality monitoring
e Health-promotion program quality review
 Lab / medication utilization analysis

e Shared decision support effectiveness
evaluation

CAPRPEPREEO RS

BH 3 & I
Reporting & Administrative

Management

e Automated VPN-based data upload
e Batch report generation

e Auto-flagging cases meeting criteria
e Automated incentive program
submission



The system is designed based on Kidney disease
pay-for-performance (P4P) programs
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Multidisciplinary care teams for CKD
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eGFR slope assessment
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Cases Entering Long-term Dialysis in the Pre-
ESRD Program
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>90% of incident ESKD patients can be traced back through the TSN P4P platform.



Annual report on CKD analysis
QC index of planned initiation of HD

@gmﬁmaaﬂﬁma A% {EEEM GRES SB5F SHERN 2 SH8EEE  A&EE A =uimE AATHEGE =H o
v1.25.11.04
ESKDFEmHE ) [EHEE - FHESMIHE
R SFERBFAEEREB TS B 73&3{*9T£T 25D “ -
fam L i O . 35 - .
FHRERE 30 - -
O 90 : : : : : . : a 25 1 1
ESKDIRE R E 112Q4 % (82.86%) 20 : i i
ﬁ%ttﬁu 1131 32 (75%) 10 - . . n
5 | | -
%%ééggﬁgﬁ 50 ' 113Q2 20 83.33%) L e R
| =] - 24 ) 10 25 50 75 90 100
s N 75 |
SEMMBEALR - ml oo (6333%) (HEER -~ FEEMI
70 1 1 ' ' ' ' ' 113Q4 20 83.33%) 60
BERESE 2
65 I I I I I ] I 29 50
Early-CKD 114Q1 0 (72:5%) "
N 61 29 30
eI 112Q3 Q4 113Q1 Q2 Q3 Q4 114Q1 Q2 114Q2 38 7632%) & . | | | |
2ETHEMDE [BEEL - PEEMINTE I 0
200 . . . . . s 10 25 50 75 90 100
. . —a T a .
PR 160 ‘RN R N . e BEER - THEA LA
RERERE . , B
| | | | . - - 50
. 3 R - 70 E3
2 | | | &0
oSS e 2 8 g 1.I | _| “
0 -2 .
10 25 50 75 90 100 10 25 50 75 a0 100 20 | | | | |
AR © 80.89% FPRFERLE © 80.89% 10 O B 8 0 ©
It 2E 75~90 BRUER  HIRE 74 IR BEN 90~100 BHUER > HEE 14 0

10 25 50 75 20 100

19



Take—home Message

* Advancing hybrid, multimodal, and SMART CKD data systems in
parallel enables a scalable path toward predictive, personalized
kidney care.

* Transforming CKD care from reactive to predictive begins with
collecting meaningful, multimodal data.

* With limited resources, we must adopt more practical, collaborative,
and shared approaches to make data Al-ready.

* Barriers become easier to overcome when solutions are designed
around the real needs of patients and care teams.



We collect renal data not for storage, but for
prediction, prevention, and better care

Thank you for your attention
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