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HEALTHCARE 1.0 - HEALTHCARE 5.0

i B we

Traditional care * Introduction of * Advanced EHRs, * Comprehensive * Focus on personalization
Manual record-keeping electronic health * Telehealth expansion digitization * Patient-centered services
Face-to-face records (EHRs) * Smart health systems * linclusivity and proactive
interactions * Early digitalization with 10T, Al, big data health management with
* Basic monitorization analytics for cutting-edge technology

devices personalized care. * Human-centered model

HEALTHCARE 3.0 HEALTHCARE 4.0 HEALTHCARE 5.0
1970-1990 1991-2005 2006—-2015 2016-2019 2020—present
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Collaborating with the Rajavithi Hospital to bring ~ —
Al into DR screening in Thailand

wgunnglnana saYaday
51998 Sasakawa Health Prize
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npj | Digital Medicine www nature.com/npjdigitaimed
Cormected: Author Correction

ARTICLE N

Deep learning versus human graders for classifying diabetic
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Real-time diabetic retinopathy screening by deep learningin % @
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Findings Between Dec 12, 2018, and March 29, 2020, 7940 patients were screened for inclusion. 7651 (96. 3%) patients
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Ophthalmol Ther (2023) 12:1339-1357
bttps:/idoi org/10.1007/s40123-023-00688y el

ORIGINAL RESEARCH

Cost-Utility Analysis of Deep Learning and Trained
Human Graders for Diabetic Retinopathy Screening
in a Nationwide Program
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DL in Google Cloud
‘ Read retinal photos
Provide results
A'l’l API API
R e R O S e e = R
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= dwwmwun
> Sc.reeners at
= Primary Care
Web-based platform, - Over-readers at
stored patients' data and images e Referral Genters
in national MoPH cloud system, v
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ot Adherence at
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Data from Hospital Systems

5 Hundreds of existing retinal cameras
in primary care centers
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we need to find i,
extract it, refine I,

distribute it and
monetize It
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I ﬁ Al Service
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GOVERNMENT DATA CENTER AND CLOUD SERVICE

e Internel R S S S, .

DC ] DDOS Protection IPva &IPVé DOS Protection DCQ

GIN

VPN
100Gbps
ﬁﬁiéﬂ“ﬁﬂﬂ;{ﬂi‘zﬁ’j’]ﬂ site

' 100Gbps

] i ," Security Zone \\{NCS }

H i : [ ] i

| ! o

BN :

i i P

1\ } \ Load balancer LoG ;o

VAN Openstack ./ = g |

----------------------------------------------

----------------------------

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Two Datacenter  1SO-27001  @unsal Security 8 2 4u Aa Firewall kag NSX

Ugauuiinis Back up Snapshot Juas 1 AS9 wastAunamun 7 Version
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mx National COVID-19 Chest Image Database (NCCID) O

Overview Technical Documentation Other Information Experiments

B recHnicaL bocumenTaTION National COVID-19 Chest Image Database
Accessing the NCCID data (NCCID)

Resources for data users

Welcome to The Cancer
Imaging Archive

The Cancer Imaging Archive (TCIA) is a service which de- /' W

identifies and hosts a large archive of medical images of cancer

OASIS ABOUT DATASETS DATA USAGE DATA DICTIONARY CONTACT

"1/' .

\ 7 N N
acessibldfoF pabiCaonHIBEE The Open Access Sefies of [maging Studies(OASIS) is a projgct ajfned at making neurgimaging data sets of

the brain freely availableto the SC|ent|ﬁc communlty By complng and freelyidistributing neuroimaging

asic and cllnlcal neuroscience.

N data seiS we hope to fac/htate future diseoveries/in

‘ “"SUBMIT YOUR DATA ] ACCESS THE DATA \

=t | e el e,

L%‘U‘l‘UﬁLL‘U'\ﬁ]uﬂ'lWEhEJﬂTiLL‘W‘VIETE'?’TVI%"U e\ U%mm%’aga YIULYAVDILIA

The Cancer Imaging Archive (TCIA) > 30 AIUNN 1sAugiSe 21 ada

MEDICAL IMAGING AND DATA RESOURCE CENTER.

A NNOTATIONS

o o a Y % 6
Open Access Series of Imaging Studies (OASIS) > 3,000 e 1sAdalyiues Multiple types of data annotations are
available in the data portal and searchable
with the data explorer as well as through
COVID-19 custom Jupyter notebooks.

National COVID-19 Chest Imaging Database (NCCID) > 55,000 imaging studies COVID-19

Medical Imaging and Data Resource Center (MIDRC) > 150,000 imaging studies
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HWANSENLilANNS : 1.3 Data anonymization
AINHAINLN (1HowiA 1-6)

Hashing key

mwﬁaﬂﬂwauaiﬂmwmmauavrhmaum/iﬁ’mm SHA-256 (Secure Hash Algorlthm 256-bit) azin law Key 7 lann
hashing algorithm @aya Hospital Number (HN) waz accession number 4 key #l RzgALAULEADDANINA iMaging
database LLavﬂ’mums[ﬂwmmTﬂ'sam'quu,wm’mwauavlmmuu

® 8cf24b285ed37aldbcd4add6ccab8b79e53023
7d76¢cf6d703dd3b95424b623362.png
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LNUANSANLHENANS SNUAINSTH aNAKUN (1Houi 1-6)

usiazlAasennsituton Avue Data Standard leuRansain Identify Anatomy, Pathology uas

Abnormality 7igiaans record Taonadasriu Standard lexicon N4 ¢ 1w RadLex (RSNA), ICD

2. 351141 Data standard 3UAUANFARYINANN The Observational Medical Outcomes Partnership (OMOP) Common Data
Model (CDM)

. - 5 . - 90NN Annotation tools shuAU @ wa.
3. 7H22ALUU Annotation tools &11415U Labelling , :
- Annotation software: 3D-slicer

#: Segment Editor

¢ 3D Slicer
0 T

sssss

“c988191a59n13 Stroke Al 71 annotation

Z—ﬂﬂ?i? 3D-slicer”
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(Medical Al Data Platform)
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(Medical Al Consortium)
Med Al Data Platform

’

Annotate

-~

»
»

Create Al
Model

</>

Fennsdyanusshivg
(Al Engineers)
Deploy

WNNE/ SIALNNE

'@' Use

(Doctors/ Radiologists)
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TUsunsudsegndniun1sknmg (Medical Applications)
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*Peak performance at 8.15 PFLOPS

o

50Q
Rank 24t (Nov 2022)
Rank 28t (Jun 2023)

Rank 30t (Nov 2023)
Rank 43 (Jun 2024)

(
(

(
(

U 346 nodes Heterogeneous HPE Cray EX cluster
D> 176 GPU nodes with 704 NVIDIA A100 GPUs
> 160 CPU nodes with 20,480 CPU-cores

» 10 High-memory nodes, each contains 4TB of memory

L 10PB of high-performance parallel storage

a High-performance interconnect using 200 Gbps

NSTDA Supercomputer Center

ThaisSC

18



nonNmisorwunisamomdinmwaigiséul

zsouauamwmmsmuwndnm (Normal) Unid:=tundu
Jupom (Diabetic Retmopathy) UN1D:AoNSs:=oN
(Cataract) nSoidn1o:=0oku (Glaucoma)

Eye Disease Classification

Diududs:=nn: 4
DuduMw: 2,495

Diabetic
Normal Retinopathy Cataract Glaucoma
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Pnagmsaansavisad1inMmw Chest X-

fa@bWfnmw Chest X-ray Us:noudoe Una
(Normal) StulsA (Tuberculosis) IsAndoaontayu
(Pneumonia) WoinanuUoa (Fibrosis) KSo aalsolada
(Covid)

Diuoulds:tnn: 5
DIUDUMW: 5,959 (train) 853 (test)

Normal Tuberculosis Pneumonia Fibrosis Covid

@set Source: https://universe.roboflow.com/sejong-university-84lgr/test-1p9jo
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To achieve person-centered health systems and future pandemic resilience, there is a
need to strengthen access to personal health records. One way to do this is through a

digital format. The GIObaI Strategy on D|g|ta|
Health 2020-2025

Digital personal health record is a
record of health information in a

< structured digital format held by the
individual for a set of defined use
cases’

NATIONAL
COIR-19
CERTIFICATE

—1-]
COVID-19
certificates

NCDs and
communicable
diseases

Prescription

Personal
Health
Record

N~

Immunizations

Test Results

Personal Health Record

-: 1" —E i ﬁ
Maternal &
Child Health
Records

powerful tools for

vk ﬁ:\?; World Health Personal Based Medical Services
N 13

‘@) 7k Organlzatlon ! Provisional definition 4
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F'N

Metropolitan hospital

University
hospital

Local
hospital

Family doctor

ferral Health Data
e

\f
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The Elements of Precision Medicine

Digital Computational
Health Health
@ o] =
I w Omics E...-;
Basic Ethics & Imaging
molecular Engagement

k Knowledge-enabled .
@ @ & o Innovation ==
S mS =
L) O Information
a .@' | | Commons
_n= | |
Population  Clinical

Knowledge-enabled ¢ —
Discovery e . Clinical tests

Patient contributed data

Science  Discovery Beneficiaries: community,
patients, clinicians, /
researchers :
Genomics
| Microbiome
Exposures
Behaviors /

Knowledge Network

AsUMISUWNE
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Why Standard is needed?

The number of interfaces =
Linking 6 nodes ->15 interfaces, Linking 100 nodes -> 4,950 interfaces.
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Level of Interoperability & Standards

Process/Service J Clinical Practice Guideline, Similar

Claim Rules (DRG), HIPAA rules

: Health ID, ICD 10, Drug Code (TMT),
Semantic LOING, SNOMED-CT sfc.

Syntactic J » HL7 V2 ,HL7 CDA, DICOM etc.

« Standards Dataset : Discharge
Structure ] Summary, Prescription efc.

: + Qauth2, JSON, XML, PKI, SSL,
Web Service (API) efc.

Fast Health Interoperability Resources

ASUMSUWNY ’e;-]
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lsawgnualunsunisunng 30 159 drunsauaniuagudayaciiu
35UU DMS Big Data

NCS, @A HL7 FHIR

dnUy

PHR
, i Exchange  poosesmmg  NJLNNUAIUAT
Std43+ Daily Sync System System

Insights

and Reporting Dashboards

o eporing -
Tool
Monitoring
Systems

HEALTH LINK

HDFS
Mobile

grudayanielu
In-Memory DB PHR

ASUNTITLNNE

Hive, HBase

B

Big Data Platform

Tablet

HL7 FHIR ~
\ Data Service N Deeme — ws

API Systems
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.4‘ Service Provider

.4< Service Consumer

Data Encryption in API Level [T

PHR AP sW. IuR9im

sW. TuR9Am
PHR Gateway
grinnrsunne

IN. .
Tugein

TN. .
uFein

TN. . ‘ DMS
Tudvie PHR Gateway Open PHR API

sw. ludvin

° Open PHR API .4‘
()
() ==
e & API
TN. . a > Hello TomEE )
Tud9An & o -
é_ a0 —
- Unsecure HTTP - Port 80
PHR Gateway
ol . : , sW.Au 9 (571) \
®  Open PHR API fio API finsumswmdazilugoenuuu wisldeusufiusewing party i

Tulpeddasy ‘7. il e i - API

open PHR AP Tdlumsliuinisteyavesienlusuusnislu sw. Tusw q Adhsaulasins

HEYHS@ER4 -
v a v a v S v o a4 Open PHR Apl —
I kN PHR Registry AP TiuSn13n1s address vesgfliuinisdeya PHR MidhiuiluaTetis
pen PHR

Secure HTTPS - Port 443
AsSUMSUwWNe ;‘@:"
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DMS 43 udlu+ v3.0 Tulunisiweulesuasuaniuagudayaniunisunng
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CARD Ansussiuguan - DIAGNOSIS_IPD  [msatiadelsavasgiqely n1331adulsA, 596 SNOMED-CT
PROVIDER j:j:;ﬂﬁU%ﬂ’]iQﬂaﬂﬂiWNﬂ’ﬁ dayagusnis Wunwdinge DRUG_IPD n1s3eedmTuduagly SWHENTMT ,A5n13531887
DRUGALLERGY  n1suiien - PROCEDURE_IPD  msliusnisvinanisiuaglu Wnanas,sis SNOMET-CT
SERVICE UseIAN15UITUUINTG thwitin, daugausniu APPOINTMENT  mstinaniuuinisasssialy Ussiannasiln
DIAGNOSIS_OPD n1s3tladelsavasguasuan n1338iadelsn, s¥is SNOMED-CT EPI nsliunsIaduiugiansuuinis e EEHGHLRGEY
DRUG_OPD n1sangendmiugasuen SUHYIVAIENTUNYIUNA 598N TMT | REFER_HISTORY  [Uszdfnnsdesiagiuag -
PROCEDURE_OPD mslviusnisiinanisgdaeuen  [n1594i11inanns,sss SNOMET-CT PERSON_CONTACTuAAagn4ds dmiuinsagias -
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Macro-tier:

Inter-facility
P'harmacy Health system data/
Public Health information exchange
Radiology/labs
Payers
Researchers

Meso-tier:
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Patients’ Pain Point
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STAGE

HIMSS Analytics EMRAM

EMR Adoption Model Cumulative Capabilities
Complete EMR: external HIE, data analytics, governance, disaster recovery, privacy and security

Technology enabled medication, blood products, and human milk administration; risk
reporting

Physician documentation using structured templates; full CDS; intrusion/device protection

CPOE; CDS (clinical protocols); Nursing and allied health documentation; basic business
continuity

Nursing and allied health documentation; eMAR; role-based security

CDR; Internal interoperability; basic security

Ancillaries - Lab, Rad, Pharmacy, PACS for DICOM & Non-DICOM - All Installed

All Three Ancillaries Not Installed
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