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Overview-of Smart Healthcare in Taiwan

Chien-Chang Lee MD, ScD
ChiefInformation Officer of Ministry of Health and Welfare.of Taiwan

v

@ @ = 7@ F =B

Minisiry of \u:un and Weitare

Some basic introduction of healthcare in Taiwan

+  Universal single payer system with 99.7% coverage of 23 million people

Indicator Taiwan EU

Life Expectancy at Birth (Male) 76.9 years (2023) 78.7 years (2023)

Life Expectancy at Birth (Female) | 83.4 years (2023) 84.0 years (2023)

Physiclan Density 2.6 per 1,000 Greece ~6.56 per 1,000 (2022), Finland
~2.86 per 1,000 (2021).

Hospital Bed Density 7.4 per 1,000 5.16 per 1,000 (2022)

Health Expenditure as % of GDP 6.69% (2020) 10.4% [2022)

Per Capita Health diture €1,500 €3,685 (2022)

Some aspects of digital health-Telehealth

National Health Insurance Remote Areas Telemedicine
Telemedicine Plan Construction Plan

Coverage
15t Phase (2021-2022)

50 9 care referral networks 14 R Y 70 service points

(64 mountainous and istand townships)

2" Phase (2023-2024)

‘ >1 30,000 people served

as of August 2023 |

~Aims to expand to 1 1 7 service points
~Broaden range of applicable conditions

+Increase number of specialties

Satisfaction Rate

Averages 88%

Remote health clinics In T

My Health Bank
®

My Health Bank

® A Tool for Managing Personal Health

Basic Introduction of health
statistics and digital health

infrastructure

"FGIEEBE#IJSH

I Menvsiry of Healn and Weitare

Taiwan 7.4

EFFICIENCY is very important
for Taiwan’ s healthcare

Low physician density
High bed density
Low medical expenditure
Universal coverage

Hetes: 2071 dotafo M2 ot UK 2020 date o CAM, PR, GER. JPH. O, METH. NOR.
3 SWIE: 2018 data for LIS, 20%0 deta rofiacts the e

Electronic Prescriptions
Prescription data in FHIR format included in the QR code

+ Heightening the awareness of self-care e >

+ Reaching self-data anytime anywhere

_ ) 3 years of health data

CKD prognosis

@ P .
E iy =Erm

4 Regi or cancel dication di
Data server
Electronic
Prescription
L™
. Holders (people)
o
il N - Create QR code ' 3 Read QR code
e 1 3 2 —T o r—i
I e
[ |
e Prescriptions Issuance Hospital App Medication
(clinics, hospitals) L'l Dispensing
B (Pharmacy)

My Health Bank

The Virtual NHI Card to Facilitate Mobile Care

virtual NHI card

10

institutions

— ® &
| T @ ®
Telemedicine Home Care Telecare Consultation
‘ OB _' Reducing the Equi Needed to Deliver Medical Services
[cl
- 0,0 £
—mm| aevea R
316,345 638 8,799
| People apply for Participated medical

Medical Claims



Strategic Framework of NHI Digital Transformation

uo:::::‘h:vn:m ‘/ﬁ : ,..‘31{2\\ Industrial Supply Chain
VG e e R e S University Hospital as the

locomotive for Smart Healthcare

Innovation

Individuals

HIMSS &

rd

htroduction of NTUH Al €enter

» =]
~— Il Chien-ChangsLee MD, PhD c I ht u h
Professor of Emergency Medicine

Deputy Diréctor of Center of Intelligent Healthcare

National Taiwan University Hospital E j( § |37¢'|; %’ %\ §;§ EFI 10y

NTUH Center of Intelligent Healthcare

2020

Services Provided by NTUH CIH

ﬂ Data preprocessing tools /A | Provide Al-Server \
J
2 Matching 5 Federated Learning

Model Building Hospital Implementation

Organization of
CIH

* Led by a computer
science professor

* Two physician deputy
directors

« 8 full-time programmer

NTUH Al Platform Matching data science team with medical team
Streamline the annotation-modeling-deployment process e

AERENERE

Y S r—— . 2 [ . P— ®

Crowd Annotation

60 teams

Semi-automatic annotation and mentors

Integrated environment

Annotated data warehouse

11



Al-enabled tele-
gastric endoscopy

High prevalence of gastric cancer
in Matsu island

Only 1 gastroenterologist in the
island

More than 10000 island residents
requires gastric endoscopic exam
each year

An Al-enabled endoscopic image
interpretation system may help

The Gl doctor conduct endoscopy
and the image interpretation
server is installed in NTUH Taipei

Al help interpret breast needle biopsy pathology

* Traditionally, patients with suspected cancer lesion of breast undergoes needle biopsy for

Al for gastric pre-cancerous lesion detection

e
7 Z The Matsu
”
v anaey Inference Result - 2022/03/14 08:09:14
HERARE { . Malsu Taiwan's
Mainland China -~ Northernmost Input Image Pre-process Image Grad-cam Result
Frontier -

e

" Wacion

g{)'S‘ Taiwan Strait gg
«

> Kinmen ﬁ'

Atrophic gastritis

Al can also help health insurance
reimbursement claims

pathology exam. . s AR 2% 2AuE - 8 E2E A28
© Muy =0 o0
* Sometimes, pathologist cannot make a conclusion based on the small sample of needle biopsy. . 7 ? - AmEW MED ]
* We develop a system that Al interpretation of needle biopsy is highly correlated with excisional 0.8 il M-
biopsy, therefore many low risk patients may avoid the excisional biopsy i 1
@ AR ot
e
kel Al generate ICD10 s
codes @ o
am  EmEe

Finish the last mile of Smart
Healthcare in Taiwan

Ministry of Health

Three Major Al center

Click to edit Master text styles

BN RERPETEASNLS
B0V STREAZNGOIEE (STEMD SRXSRUBE
HG RGN GRS

TR SR G R
IS MR CERE) R

ICD-9/10 coding is
time-consuming

@ & W ¥ 8B

Minvsiry of Health and Wetare

/*\
Three Major Unmet Need

l Black box process of Al

2 Difficulty in TFDA Approval

3 No pathway for reimbursement

G @7 4 5@ 7 A8

Ministry of Healtn and Woitaro

FEBRIL=AKFR P OGN RRE—2ERE

%
l @ Responsible Al Center

2 W Clinical Al External Validation

Centers

@ Clinical Al Iimpact Evaluation
N/ center

12



Responsible Al Centers

=
=

Life cycle
management

P Make Al
privacy protection
Privacy - Safety autonomy ¢

Meet 7 core ethical value

Al Impact Evaluation Centers: A CRO for Al Trial

e

s

Clinical Al External Validation Centers

n ]
Al Clinical Trial idisciplinary core for trial
Alliance with joint team for designing analysis and optional
steering and ethical executing pragmatic trial health economic analysis
committee

29
# & aa Fl AR
Ministry of ol el Walare
Collaboration Oppurtunities

« Responsible Al center: Al registration and sharing best

practice

« Al validation centers: Cross-country Al validation

« Al Impact Evaluation centers: Multi-national Al trial

& 10~

/- S

15118

Responsible Al Centers

Clinical Al Multicenter
Validation Centers

4 Data privacy and i +A ing medical Al
product approval

g E\‘;:;’:’:;:Vo:”“ 4+ Cooperate with TFDA

+ Allife cycle 4 Cross-system and

Trustworthiness .'@
—”

cross-level EHRs /
Federated analytics

Validation

Clinical Al Impact
Research Centers

4 Access its potential for
health insurance
reimbursement

+ Cooperate with NHIA

+4 Evaluate health
economics

(OESE

Relmhursement.@

Ministry of Health'

Health and Welfare

HErRERREBER

13
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— -~ Digital Healthcare in Action — Live from Taiwan

HHA 2025F 04 B 10 H | &M@ |10:00am-11:30am

Room Ulm, Hall 2.2
Messe Berlin Messedamm 22

B o=/ 1 A

e

=S EEEY Digital Healthcare in Action — Live from Taiwan &2 - B 5 E &
MEHNERZERSEHNUEEEN —KAPLEE  NEBESEE6E - BEEHERE
AMHEREARELEETHFEEER - R 2 - TEBEELEE IntelliGen

(AnatomyCloud) B 7RJL/= T, 3D FEZEZIE2 Cloud Al BB R4 -

11 EFEEREY
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Overview-of Smart Healthcare in Taiwan

Chien-Chang Lee MD, ScD
ChiefInformation Officer of Ministry of Health and Welfare of Taiwan

@&izmxusx

Ministry of Hoasn and Waltare

Some basic healthcare statistics of Taiwan

+  Universal single payer system with 99.7% coverage of 23 million people

Indicator

Taiwan EU
Life Expectancy at Birth (Male) 76.9 years (2023) 78.7 years (2023)
Life Expectancy at Birth (Female) 83.4 years (2023) 84.0 years (2023)
Physician Density 2.6 per 1,000 Germany ~4.55 per 1,000 (2022),
Hospital Bed Density 7.4 per 1.000 5.16 per 1,000 (2022)
Health Expenditure as % of GDP 6.6% (2020) 10.4% (2022)
Per Capita Health Expenditure €1,500 £3,685 (2022)

Digital Health Increase
Healthcare Efficiency in Taiwan

Electronic Prescriptions

Prescription data in FHIR format included in the QR code

4 Regi or cancel medication disp
CIH—X ¥
Data server
Electronic
Prescription
o |
i Holders (people)
e < cremtearcode @) g Fesd oR ode
] U @) —p 3 —
Z:'..“.:":“.;’:J 8 - s
pesmased  Prescriptions Issuance Hospital App Medication
(clinics, hospitals) & Dispensing
R (Pharmacy)

15

Basic Introduction of health
statistics and digital health

infrastructure

remns

isiry of Hoetn and

EFFICIENCY is very important for Taiwan’ s healthcare

Low physician density
High bed density
Low medical expenditure
Universal coverage

Telehealth
National Health Insurance Remote Areas Telemedicine
Telemedicine Plan Construction Plan
Coverage
1%tPhase (2021-2022)

50 1 4 networks with 70 service points

9 care referral networks

(B4 mountainous and isiand townships)

>1 30,000 people served ‘

as of August 2023

2% Phase (2023-2024)

+Aims to expand to 1 1 7 service points
~Broaden range of applicable conditions
«Increase number of specialties

Satisfaction Rate

Averages 88%

Remote heaith clinics in

@ My Health Bank
» Heightening the awareness of self-care
.. » Reaching self-data anytime anywhere
....-.ﬁ- R
s T
for e ‘:. sazuzenss, o memaee imumsnesaverERY
| raumar -
35 e anrnsen
P i omnmmen b
— AT aazmm
sways enm, anEase
e Brees @eren Quusn
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My Health Bank

The Virtual NHI Card to Facilitate Mobile Care

Lo}/ %
ar¥sa

316,345 638 8,799

| People apply for Participated medical Medical Claims
virtual NHI card institutions

Al is Widely Used to Aid Image Diagnosis

\ Detecting
\J Brain Mets
A/
4

Screening
osteoporosis

\

& |

Diagnosing Screening
| Scaphoid fx lung cancer
Verifying . "‘ Screening
Endo position » ’Q‘ pneumoperit
I oneum

Complete the last mile of
Smart Healthcare in Taiwan

Ministry of Health
Launches three

major types of Al
center

Telemedicine Home Care Telecare Consultation

Reducing the Equipment Needed to Deliver Medical Services

Strategic Framework of NHI Digital Transformation

Industrial Supply Chain

. e
e
Wleadiaci Weolthcare Clouding

Theny Chato Dot Heotn 1T PrOVIGes  ycue-acded Mialorm for
‘ond tavipment ad-Porty Serice
Vendons Providen

Individuals

HIMSS @

Al is Widely Used to Aid Preventive Medicine and
other Diagnosis

Preventing Assisting
hypotension !.- Endoscopic Dx

Preventing ‘f Assisting
| fall zl ECG Dx
3\ ‘ = Preventing g .. Assisting
amputation i ®  Ppathology Dx
) = <~
W @ 4 8 ¥ OB
Minisiry o Hoallh and Waltare:

Three Major Unmet Need

l Black box process of Al

2 Difficulty in TFDA Approval

3 No pathway for reimbursement

) @i 4 8 68

siry of Hoalth and Wi

l :@ Responsible Al Center
2 w Clinical Al External Validation

Centers

{-} Clinical Al iImpact Evaluation center

16



Responsible Al Centers

: E=pacs
===
Y- EaEscs

Cybersecurity and Make Al Life cycle
. i transparent and
tectic
privacy protection plszinidn management
Privacy - Safety autonomy -

T

>

Meet 7 core ethical value

Al Impact Evaluation Centers: A CRO for Al Trial

€.

Al Clinical Trial
Alliance with joint
steering and ethical
committee

Multidisciplinary expert
team f?' de5|gn|ngv . analysis and optional
executing pragmatic trial health economic analysis

Biostatical core for trial

12 BEMBFEREERER

17

Clinical Al External Validation Centers

@ w = @ on o

]

FHIR-based Dita Lake for Al
vabdation

N
W Cross-border Al validation

@ Multinationall Al Clinical Trial
3 NS
9

Taiwan Seek Collaboration with EU

Clinical Al Registration and
best practice sharing




] - bMEA K & B & &l #7 & IZ (International Innovation
Highlights: Market Trends, Success Stories and Best
Practices )

H HA 2025F 04 H10H |FKME |12:00 pm -13:00pm
Hub 2, Hall 5.2
B = =B /M AR ih 2 .
Messe Berlin Messedamm 22

e im T AEAEEIUERARMNBRIERE Eva van Vliet
MM EEEBRBREEREA LT A Pekka Kahri
LU REBEFRBURE M MER A E Maria Hassel

i B
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\trr
/|

2K
-~
il

DMEA KE (R EIF:IE (International Innovation Highlights: Market Trends,
Success Stories and Best Practices (EN)) - Bia FEE EfMEFE2EERABEEIG T
BEAXEEHUERARHESZERE Evavan Vet * SEMBFEBEXNERE
BREFEFT A Pekka Kahri ~ DURImEEH I 2 R B B R BUR B K BIBR B 45 B Maria
Hassel ZEITEER - XA D ZEE# best practices * Al P/ ~ BIESIEETIE25 - HE D

wmAREMASTN R
1. B2EENENMEFERER

UaECESBRERAENMETEIE  RAENBENELFHIIF &3
M EmEERERE  BNEEMZERRMEE  o2BLHERDNER - B
HPNEERRACEHEYT - IG5  EEZBEERAISER 60% - MEFE LA
ARZEN—%F EERECENBENEZELTLAFEENMITIF  LUnesFE
WEERFTK - HERFEZE "R, IRAMAFZEREERFSME 5RENE
BEIRE  AEERAR  BREANBEREZEVH XL  RMALREBLCHE AR
HFIERMENER - AHMLEZERHNAKEF/IFES  ALHUERZ
TS UNERNERRARZ — -
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BT & COVID-19 ZIEHE  ZEERMAKMEESNEZR Y - FEER

BRUEE B ZhBEREREMNEIBEEMNBRINIAEZHMEE - FEJUEIRE

PRBREERAMABTENTZN TESEFELES - BREFEHEEME QR
B —ERARRERUESTNEESN  »—EAEZESLFMAEN - JUUE
EfE QR WMRIEEFANEY  E2BKEBUY /EFES @ WHINEEZEE—RE
AR REESERDBELHE - B/ "My Health Banks - EXNBZHEA "RE®Z
Ba  EREABNJUNERANERLRE  ERERERAER A2l A

TEBRBRES UEPEWN,;, #5822  AMOIUEHEETOUSEREEATTFRN
BETaE R FAENBREEAERERELDS '#RERENEREN
2 RENSENBEREER REMBZECSE - BEEERNSEN - BAr -
EEHNEERMAGER  EULRAREREER  XERE  BEAHUK
BERYE 9B AMERR fBER  EREMBSEREEAS - FAUESE
o UF RN ERNEAREZIBRFAZSEBAREINM AL BRGE - DIREAEA
BRESSMNEEED
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