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Ground Truth Prediction by Neural
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Precision Healthcare Industry
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* Dataset Management

* Project-based Annotation Workflow
* Multiple Annotators

¢ Annotation Job Management

* Al-assisted Annotation

* Smart Validation for Annotation

[

DeepCap

¥

Al Trainer

¢ Al Training Task Management
¢ Al Training Automation in:
- Framework selection (TensorFlow, Caffe, PyTorch, etc.)
- Model selection (shuffleNet, ResNet etc.)
- Parameter tuning (hyper-parameters)
- System configuration (# GPUs, # servers)

-10/GPU scheduling
* Al Batch inference/Quick Inference
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EA 2019 & 10 Pt F R AL P FHEEET S E 0 @ B 31
K’*%?#‘*'&&%%ﬁ%ﬁf” P ARLHRERERFITHE S EFEZARE T
FFERFE FE 2 ERETHEEERR ¥ - P 0 Ry EARIVHREE P N
£ 2019 4 127 27 p 2% 2030 2 AR BEM L F pHFEF R - FE
%%~%%%%;**@’H¢ﬁéﬂaﬁﬁ 27 f?&%@*‘ﬁ#
5G iEfe Al FRk® ~ 5 Al & RERAFE ERS < £ 2 AR2
R REFR CABOFEFH 0 AL FEFHE LS8R Aty
ER AR N s - F IR UER L

Tt ERE Y B A 0k BRI L ¢ I s PRI AR S o dp Mt
o (EFEFAE+L 3 FAREAl BRE T L) ,v—vu,e,d.;#g«' RWD % i
¥ bR % (g%%£,1> FTA BB BRI +]L§(|J;}-i|*’?5 FTPRAAPEL B A
He sdedpkp P Pt @A 2 T E (Taiwan Blobank) s B AR
MFRF L R E BRI E AL AL B RAR RS E N2 %Y R
EEFATR ¢ 3 Al RTAIAE G E (-PE% LR lz\ﬁﬂjv’/‘&fr‘ 4 Fize)

2P e (DCB) ~1FRE c FrEpEPhRh 2RE: UEEAFTFF
(Virtual Science Park ; %238 i= > 2019) » M I3 R e BB 2%

=~ AFF COVID-19 sl = 4 3 iy ¥

B R KR R R 'Ffa"#ﬁ BB a4 > o 45 P L 2 4pd o
BINE TOREE C2PHNELDRTEAEG > 2 R FoEp S MaERes
7 léagﬁlgﬁ*ﬁﬁlf‘%%fﬂ—lL:VE];X]%?\PEHE](FH4%?;}*:I+?3\

) 5447 d e 2R 2E2 D ERREE T 8RR £ 4 (Taiwan
Global Anti-Covid 19 Pavilion) ; - # = wqﬁ Pl & %ﬂ)@&'ri#mé&mf—%%
& Ik—g RS a SF - o2 gl L N T ?F;—EF}E ZF Al 23 COVID-19 x 5t ;
oA IFEIHE T XEMY | BT S % LA EY App s 3.WaCare
"FAB L F App i REEF R F ORA e o SR AR 2-4-2

WA o RREEEORY Y SRR R ARG AL 2
3 —‘ﬁ FafEe b dagitT s AR FHF2 R F R i&Pi‘{?-}%‘%‘ﬂ
A R O TR (S5 MR H o PWC (2020) G i A RF K
T AorE CLFREY ApPp B 9P AR B Y BER Ak i
i B
o2 ;:-.‘?
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pgf%"f#‘f#%s’* BRI % (Biosensor) £ 10T i Bea 17 > & 05 £ dp e en i 'g %
MR 7 W s o Bt b F R R AR e T b B M MRS A

- BB FREFE

FRFIBA AP M P %
Lazdpdtd o || 2PPWEGRTE || SHEFTEF
BRNEEHES: || AR 228 || BT o v
MEHRA ST B RRpE MR || TR T
REHE AT+ || W2 PRT S || § R (R RT
& x % ~ Line Bot FRA s Bw AR BL+F R4 1F)

F 1/ & ¥ FURR HAn M 3

LAEAFRBEAILN (12 B2 HERHL | 3waCare~ "F2 82 4

WCOVIDA9 8 st : || f41e RFEATE | App: dEEpR R
A FEL F%fﬁa%“* = TaiGenomics ; & = e TS [ R D T
21X sk e e T 2AEfI3ne BB F R enig * ¥
SRR F%%ﬁ%%%ﬁ’?% % :2020£27 10p 227 19p » A ¥
FERAZE R AATEE || 0~ B CHAREER | s (anpRegres) 24
RS App M ﬁ“?\fwﬁ—*%ﬁfﬁlﬁmaw
L o T FRBHEE AT R

F e * R

FHKR: AETHE

W 2-4-2 # B F1s COVID-19 thiic i 4 3 fis *

2 Bk (2020 A RCEE MR SR R G ) BRI T B AR B 2 R 1 R SR R R E 1
https://www.pwc.tw/zh/news/press-release/press-20200221.html -
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% =% APECi &
A-r‘

— s 2R 2R FDA GIARdci it B AR A AT
OH-IL B R

(- ) 212 & Fhix% (CCA) o Bk pliTid = 4

2016 # 12 ® & » (21+ % Fﬁ)%wz % ) (the 21st Century Cures Act, CCA)
A PEFHEIRNAPFEFALFREAINST d”“k+ﬂm&&£%
ERABMLDLIFTERS > UFRFEALE L AHARERE IR KD
BEITHCERNETES 2R (Food and Drug Administration, FDA )

FHEAALRELERTE ST -

FRAgi Al  2ERTEHE D REATHEIRNSEFF I
(FDA) & 7 # 4 442 B 22 E o 3%k S eh- FE BT L4 id FDA s2d > 2
Roginred pF g SRR LD R EL G A S F R FH DG
Wi~ SEPFFERE }_frfrma‘g%ri? CRIE I B Nl Y i
ﬁ}\’ﬁ"*frk FiEA & dodr E S R cF 2 T App £ hE L R HIAR S
LR bappBES §47 80 Wk @%RAH - 2018 £ FDA A% 8 { &
TR ATE > FDAY AT G2 BATIS R ESF -

o
=3
7

QERhd > (QLeePFRpiEd) PO ReFRZAFEOAH - 20 A
#2 o £ R FDA e % fox btz B ¢ (Center for Devices and Radiological
Health, CDRH ) - »% 2017 & 7 * &% 3 (#iEk B 4377 % > %) (Digital
Health Innovation Action Plan) > & ERES Y o R SN Y- Ll I
Rz et kx5 1.’%?’7#;}% TR EP RS (21 ¥ & %}%/;$> d é‘f%}%ﬁi

B HZRAE - Digital Health Innovation Action Plan -
https://www.fda.gov/downloads/MedicalDevices/DigitalHealth/UCM568735.pdf -
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B M A T 2 pliTenip i@ Fr g 22 Y (Mg Hx) =
EITHE B iR LIFT JF."F?’H?* 2 > 40 FDA "z #cd 2% , (Pre-Cert
for Software Pllot) +3 v 280 HE 3-1-1; 3.4 CDRH # =ik ™ (Digital
health unit) - 2= > FDA m% f" Z E‘*"? 4 ek £ vt’% FE o

DH
FDA Pre-Cert

e.g. lower-risk software,
FDA Pre-Cert Basedion < certain modifications Commercial
Level SaMD Risk + Distribution
i_m_: d & Real-
i Rre=Cert . World Use
Streamlined
Premarket
Review

ﬂ T andscepe/scme”

i Real World
[

T4 kR @ FDA's digital health pre-certification pilot program is now open for applications »
http://mhealthspot.com/2017/07/fdas-digital-health-precertification-pilot-program-
open-applications/ -

W 3-1-1 2017 & FDAﬁ,’tfz‘;gﬁ'%ﬂi’?ﬁ D TRav iR, e

e- kg oo 2t TR M E% 4 0 4 Apple - Fitbit ~ Johnson &
Johnson ~ Pear Therapeutics ~ Phosphorus ~ % =< -~ = % -~ Tidepool ~ Verily % 4
FF B A R FE o R AIRT DRI dpil o RS E A LR
FDA i 1) e B3t F A £ 4o id BIATIo s % 5 iR 8L 0 FDA 3% %40 » Pre-Cert
for Software Pilot + 3 % —'E;fa et AR K E o ket kiR é‘;—g
A & R+ A FDA *FT PE R Fhr R ¥ 2 KB FDA %
P AR T ELY Gt 3 Fvh@mRl a1 o @B HPIRP G
S rifxo‘}f'?ﬂ%%‘ ® 4+ (Software as a Medical Device, SaMD) | eh®2 4 » =
fjﬁﬂuﬁwﬁﬁ; CF AWML E RS F;:)“frm%%)%vﬁ S
r %5125‘ %ﬁ‘qﬁ »~ ;% g k8 (Software in a Medical Device, SIMD ) | # & - B 3-1-2
% 2018 & eiTam & > Pre-Cert o8 p 8 - B (T8 M > & L & F alicdp £
R L
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e.g. lower-risk software,
certain modifications

Commercial
Distribution &
Real-World Use

BV Streamlined
2 Premarket

3. streamlined

- <k Real World Performance

| Real world Real world [
] SamMD . Program I
Performance Performance J

42 %R : Developing Software Precertification Program: A Working Model [v0.2 - June 2018] -
https://www.fda.gov/downloads/MedicalDevices/DigitalHealth/DigitalHealthPreCertP
rogram/UCM611103.pdf -

W 3-1-2 2018 # FDA kfz?-‘%%‘r:} D TREIERRB%R E{AE

2019 # 5" » 2 ® FDA 4 1 2 % & % #&¥z (Real-World Data, RWD) -~ %
F+ K &4 (Real-World Evidence, RWE ) > E%EI% RS FhaEs s o
2017 # 8 * 2 FDA 2% e (i@ * £ 9 ¢ ﬁ‘}gﬁ@;ui%%% ﬁﬁﬁ%fge:}%%l

( Use of Real-World Evidence to Support Regulatory Decision-Making for

Medical Devices) ) » # TEZF & ha@EyHn T s ¥R 2 F LR E 2R

ﬁ%&%%é%%mﬁwwﬁ&%’#ﬂu&?ﬁﬁ@@mﬁ§%é§%?%ﬂ~
BrxniiirpPEaafpriss ) o FREE TI R Ry (RWD)
R IR F JM’&%«'},&&& AN FRARE TR o AR R Y B g B L e
KR FE 2R TREES CFFER AT BRI AEF2T S
REEEMF CAFLFI TR R REENLE > AR N L RTRFER
Tz S EpFa o a2b R AR PDRARRAERGFY 1 F ISk o
2019 # 5% FDA 2% (% L9« Rfcdf ~ B9 R 75 Enfod + WA
B2 v 2% % FDA (Submitting Documents Utilizing Real-World Data and
Real-World Evidence to FDA for Drugs and Biologics) ) 47512« £ 9% & & # ¥

-Gj;'\;’l_

% ZE B FDA > #g#f @  https://www.fda.gov/science-research/science-and-research-special-
topics/real-world-evidence -

% Submitting Documents Utilizing Real-World Data and Real-World Evidence to FDA for Drugs
and Biologics -+ 48 #i : https://www.fda.gov/regulatory-information/search-fda-guidance-
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(RWE) L RWD & {1 8 3 § o & &eié ¥ 142 415 & b % DT 4
B3 e R R Bk (RWD) 2.2 B 2 B R indp ’fv (#) WAL
i’c%év’ﬂ%ﬁr}%mﬁ»j&:% sip B #icdy - RWD # kg 5 i kiR o L’nH:r»: TFERERE X
4% ( Electronic health records, EHRs) ~ (%' ) 3 pafri &4 {7 5 (Claims and
billing activities) ~ & &{r B E 7 (Product and disease registries ) - ,&—*ﬁi
= hlcdy 0 ¢ 35 ’ﬁ_%% PR R KRR T AR RRORR (iR EE )
Jo bk chlicdy o K8 7\;% % E RWE & RWD ep i3 2™ = 8 © 1.LFDA i *
RWD v RWE E4F 7 (6% 24c3 2F & > Z 8 E *‘éi—’—“‘ o 2.fFA M AE L
R LB AFRGEAAR > ERFRE S A AR EL E N RE
FB3FRASHEF LR D A RWD{r RWE £ # ffk %3k 30 (blde+ 3]
BEH R 3 TR %) ToREFET AL RIFTRTIAR S

T E P FDA I EHS AL FEF A FHEMOZ LGS » kf o f
#2018 # 4 ' £ B FDA 7 APa& 3 5d FF2 0 T R SRR TR
REHEE N LFTEFREY IDXDR BAFRAH A IAERY b - 3
® FDA % & Scott Gottlieb 7= % 2018 # & g #f # {7 «1it & #icyp Datapalooza £ ¢
Pi’k MR e Al R LF R e EFFEAE R 0 RMITS ¢ FEidmdl R

pf%#aﬁp%miﬁ%f7ﬁi’U£%ﬂa i@t F (Pre-
certlflcatlon Program) | g7 > Al F oM A K2 3 FRF o A%,
FDA »t 2019 & 4 % & JUSfohaf di g > g b flr T A3 r g & T ESY
(Machme Learning ) | HaFarB 3 1 2 FREH  #FHE AT — 2 3T 4

FRE . DRI E D FDA S 5 NI AL D2 AT R E A A T4
&é%&%ﬁ%?iu/WMLéé@ﬁ B2 b RFMERB LTS Kk
2 e 4 & 4 ( Proposed Regulatory Framework for Modifications to Artificial
Intelligence/Machine Learning [ AI/ML ) —Based Software as a Medical Device
(SaMD ) —Discussion Paper and Request for Feedback) | » & ¢ % L7 %3 &
}%ii”li%#w&% E i*iﬁ“%%i » T L FDA £ X HATIE R P ;TH#B?

22 €& Y RH - ?]t“’%‘rﬁ*ﬁﬁ ERVAIFERY B FARY «iﬁ paRgEy
ﬁlﬁﬂm§‘$@7u4 w{ ERER %ﬂwéwaHML;éﬂy SaMD # &
2 b OEIE s RN o TEMA LY AP ERE, (Total

documents/submitting-documents-utilizing-real-world-data-and-real-world-evidence-fda-drugs-
and-biologics -

% FDA moves  to encourage Al in medicine, drug development
https://www.cnbc.com/2018/04/26/fda-moves-to-encourage-a-i-in-medicine-drug-
development.html - #EHY H $#f 2020/05/26 -
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Product Lifecycle Control, TPLC) #£4 (T p A 5+ 7w B PR T 3 {52
HPRuiRBFEEETEE T8 o 4oB 3-1-3 977 o

[ I~ Y —

Data selection and
management

o

Culture of
Quality and
Organizational
Excellence

o Performance evaluation
o Clinical evaluation

Premarket Review of SaMD Pre-
Assurance of Specifications and

Safety and Algorithm Change
Effectiveness I Protocol

Legend

l Al Model Development l

%+ F 4 : Proposed Regulatory Framework for Modifications to Artificial Intelligence/Machine
Learning (Al/ML)-Based Software as a Medical Device (SaMD)-Discussion Paper an
d Request for Feedback - https://www.fda.gov/files/medical%20devices/published/U
S-FDA-Artificial-Intelligence-and-Machine-Learning-Discussion-Paper.pdf -

Proposed TPLC Approach

W 3-1-3 2019 # FDA " FHA &2 &P 2R F#H (TPLC) | AW
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(= ) FDA : DSCSA % H.487 il 5%+ 3

Ry 2013 & 11 * 27 p iz ¥R ERg4ax 272 (Drug Supply Chain
Security Act, DSCSA ) £ R & 58 & 1~ ’F? 5 (FDA) * 2()19 £ 27 8 B o
L H 3 (Pilot Program) » 3 & (0 P R A F E R F 1k FIF kAL
(electronic, interoperable system) » 12 #%3# (identify) é =2 »::\/* a3
(prescription drugs) %% R p * i dad hinid Rk E2% - FDA i&- % i o
L peh 370 TDSCSA w487 i M3 5% 4 (DSCSA Blockchain
Interoperability Pilot) | @ * F Bud@endfiv » 1 BAE % S (TG A2 7 o0V i Bt
2 ORFEH .

bt FE 2019 & 20 8p R 30 LI pFREEA Y H FRERARH
e AP HENIMBEFETURFAE NSRBI EHPES Fh TATE2 2
Hd IBM~ 25 & g3 g et (KPMG) ~ %7 (Merck) fr% R+ 0}
&% Walmart &2 2 &) FDA £ iz > - BAKRE F LA > ll*’J""%'friMQ
S Eog W ehbow 0 3234 4 IBM Blockchain»t 6 # 13 p ¢ # i ¥ 373+ 2019
‘&}%%G\; > %’?i#:*% E&]wrf"—‘)ﬂ%ég& ,—?_‘}z:%— (DSCSA) ° ;é}z f——-@‘fxz\ﬁiﬁﬂ\

fo kB i chs o o KA F 2 P AeB LTI E BB R 0 5 05 L 2018 & fe r % 2

Ly Fb’h’r”ﬁﬁ—%m&m49%, FHAART UE- R FUBERANTEIRB
éi;;lﬁi L R AR E D G GRS kS0 2020 EA R L ehB KRR ¢
¥l ¥ B FDA X #enfh 2o

(=) # 2% F 553 TAll of US,

EFRw B AwT 5 A 2015 & &% O <<+%A@5P§1% i5 % ) (Precision Medicine
Initiatives, PMI1) & > 5l’;§$at;@§v§r%@i¢? R R RS B b g B
%51%‘ TERF(eHER - Eﬁ?]“’@ﬂ’?i)#f»/\%?ﬁ}%%fﬂﬁr%] 3-1-4 -
2019 # 5% 6 p > ¥ WA 7 2 7 1= (National Institute of Health, NIH ) 3 ¢

2" htps://www.federalregister.gov/documents/2019/02/08/2019-01561/pilot-project-program-under
-the-drug-supply-chain-security-act-program-announcement » #iHy H # 2020/05/26 -

28 https://newsroom.ibm.com/2019-06-13-1BM-KPMG-Merck-and-Walmart-to-collaborate-as-part-
of-FDAs-program-to-evaluate-the-use-of-blockchain-to-protect-pharmaceutical-product-
integrity » #HH{HHH 2020/05/26 -

2% |IBM, Merck Declare FDA-Backed Drug Tracing Blockchain a Success
https://www.coindesk.com/ibm-merck-declare-fda-backed-drug-tracing-blockchain-a-success >
REHEH HA 2020/05/26 -
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CAllOf US, # § 3t T ELE 100 F S PR gk B 4 ATIE A TR

FTARE22LZF ALV E O NERE V2F A 3P aat - B2
$°Bﬁ%“ﬁ”ﬁﬁ%%”géﬁ*ﬁv’—{éﬂpW&fﬁa,@{i@
2015 # W= w2 Ay kaded TR HHF | &2 A FF 1\!@ D R A EARE
R o E'J{%i-'l-/%fiﬁnfé‘—%f%“‘?Iﬁm,Liﬁéﬁﬁ v & 3L E R 2016 #iad TR
JEE ? 3+ 3% (Cancer Moonshot) | - p # ARAId ¥ Fagr £ A < &3 2016 &
2 2 R 7 EF 7 = (National Cancer Institute, NCI) % % 7 & T4 L4 4o
»ER TRET A, 0 Er $3Tehk9 A TS (Proteogenomics) H ik A
17 % R 0 TR R AR 2 B

ﬁﬁ%%faﬁﬁ%fﬁﬁﬁm% i R ?&é%\ﬁ%ﬁ%‘ﬁ
Faie i AR ERIE #%-ﬁm%ﬁ ‘«P\L‘#{'_?mf‘ TRl R LTS o KB
FELiHEe BRI EESED R ,T/'L—H—_?—v]:ﬁ,gu]—%* s g N B A
HEFRPFTEL &S > 2 W FDA Xk ”J 4 35 =+ % %A (Next Generation
Sequencmg, NGS) $ibrig k|2 & s LU A o 2 W & 2017 #5382 R4

AHEF R el - AR F AT RRDL MR { FliEgr 2RF
ff"wﬁ HonFeFlergwar g ey B ¥r i en 15 3f fde B fe e
BERTF BHPERLAOFERSSALEARE T NGS Rl A
TRk B g R o - AR FR T ATHRRIAGEL A TR 2
B oo ¥ ¢h s 2 ® FDA ** 2017 & 4 * .4 23andMe 2 @ 2 Personal Genome
Service Genetic Health Risk & & » % &%+ 10 f& A I 2 A% 3l A Fl# (Direct-
to-Consumer, DTC) - p & &F & d pIAT N g R H ATF R EH LT %
% 4 i#/2 (De Novo Premarket Review Pathway ) -~ % 5 i § & & Flig Rl & B
{tmE A B VA g § H AR R E o L@ kA FIR Ry
FoEHE A F R 2R OR

TRATEGR G 0 BB 1 LR T SRR i o D
FIR2 BB L Ra Koy B BEL P ERERFSIENDET R GEE NG
ERF EH 2 op Rk N HEr R R EY o3 2018 £ 8 7 17 p 2t 2 H
FDA £ 8 2T R BNV PRI G ZEERTL LS o hEH2Z T - 2017 &
AR R AL RBL - A2 FDA g AP AN 2 piketFic @
P R A m)%‘ % > L Merck&Co 7 Keytruda » i »* 2014 & 7 =t 4L+
AE LRSS F 0 2017 &£ 57 23 p Ak E W FDA a5 MSI-
H (Mlcrosatelllte Instability-High » #cfEh: #* 42 3;;5 ) & dMMR ( Mismatch
Repair deficient » 45 #3442 ) 24 %ﬁ, 2.5 A7 KRR &iz ok
Keytruda ;o o ¥ ¢t 2017 & liﬁ_%?%-},%i e A R A AR B AT gf;gfrﬁ?
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o 2K FDA & 2017 # £ 4587 3 B AFsk A S+ > A8 5 Kymriah

Yescarta ~ Luxturna » # ¢ Kymriah ~ Yescarta = q*; &= % T (Chimeric

Antigen Receptor-T, CAR-T) 'm?* ;5% & & > Luxturna Rl £ 5 &5 @ 15 5

REATRF R PREF L F AT A N REEFED PRI D
B o

¥R
*2013# 7 # s 5 #p4E T+ g 3 482> % (100,000 Genomes

iR Project) ; » ™% ¥ i~ F A2 AT TR
*2016# 2 i e T 2 F *2015% # FB FHIATH 7 F + 2 4F F F e ds ¢ < (Precision
% 15 3 (Precision Medicine 'Catapult)#’etir% I F ol 2 plATe B
Medicine Initiatives, PMI) c017EFRLAPEATRN TS GPFEERG, o A
SR PP RAR ¢ FNHSZ "> AFIMEA | 374 > ARBEFHL FFHE
EHEEIR P (UK biobank)#-3~ {750 & * e > A Flie A 7] 10 L 45 4F I F o 2
HII0Ep B2 F g Bofy i g BRI 2RFARERE 2 FTHE
LR AT RE S i
+2015# W = wA A 7 Ix = = =
b TRHpE  E22

. EM
—] '

*2016 & a6 [ Hpg 7 * BN
#* 3 (Cancer Moonshot) , 2015 L= 7 ¢ Thegfad AT oS %4 b ppr
s B®  amazon @ CRHE Y~ EPEEERY
<7 == , 20152 EiHfas 5 T M) A Erer T R0 E
Google it 5 % jiaj }%E’f? Watison S A ?-‘f,’é:’sf@‘f'lz%
i T s e N oy U
P e e *20164 $H LR F F o 5 BAH 2L £

Kit
Vault Tencent il mEee
MR R L ARFrEERLiEEapp
Ea e EEFREC EELAT

T RBAE
FA kR AFEL R

W 3-1-4 ﬁ}%iﬁig:&}:;ﬂz#%i—%
(=) %1 COVID-19 : fad B s F 5 = %

F Ry g AF K> F (White House Office of Science and
Technology Policy) ~ i} % HH A § ( Consumer Technology Association) fv
E4 E&]L‘é;#%%ﬁz ¢ (American Telemedicine Association ) & ! TechHealthDirect
ory.com - #% - F L ATE LR TR FHERT NI TR

BE AL RERE 2 BAF A (MediCare) = & B384 B IEF B
P B ﬁr%éﬁ? HEHL BRFPEFTEFE O OEFEFRFELE LS
B F S s Medicare EEEF R RAR 0 L iF R Y K & F R SHEE Y W U0 AE
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4o FaceTime ~ Facebook Messenger ~ Google Hangouts & Skype & (7 i& B >
driz iy v T A ETRE o L % £ Ry * AT pFfe s j{q%?% K 4 ~ Medicare
#%‘] J;i.ﬁpff& %’K%ﬁ}%,g_xﬁg_kvﬁff iniKﬂJﬂ‘rﬁ,giFﬁ-L‘j\Tﬁpé,]

,;F,J-o;l,,»-v—/, °
RIEERESZRE Y

> PVl 0 ATH AR LA 0 4 B FDA S 2020 # 37 20 p 3 F B A4
o R TR A F R B R Y 2 RieE Rl FH (Remote monitoring devices) -
R FMET A FRAT R ERKR S TR AR AL RY TR
LRI THPEEALLEOEY (o RRHEW) FAST L FER
o UEEEIEE RIS R B B AR -PEJ‘H—,{} e AR 'R R IE
FEAREFRBEL A

2020 # 3 * 31 p > ¥ WMLt R ¢ (Federal Communications
Commission, FCC) = # 46 2 % % =~ COVID-19 &&E%f@f% % , (COVID-19
Telehealth Program) 3+ 4 - #-5 @B RERDBERF 4 & T#LE&E%E%‘:FJHZ»%%'
PR EfERE RO -FED TImEEALES &, (Connected Care
Pilot Program) * % » #2 3 Ep i 1 RE~ > URMEERELRFT K BB
BEF RS X0l s FRA i3 L E 4 G L BRI 5T

(1) %1f COVID-19 : FDA ¥ & {2t

PHE - B AT J.LJF% @ * qug iE & 2 QlAstat-Dx 3t 2020 #
37 31 pjk¥ %R FDA ?‘ﬁ%f’?ﬂ VRS E A Y- BN T R A IS
% 3 (COVID-19) fr’F! 20 fEgm A ol Fm R AL DB E e A o 4
" 21 p > 2R FDA % b ¢ * 34 (Eergency Use Authorization, EUA) % - &
COVID-19 £ 33kl » B @A P T N ARPIEAF IR A > RisHHFHT)
Tk & T EEAY 0 A ATA SR 4 (SARS-CoV-2) » F& 13 2 <4
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31 RHGH# (2020/04) - 3% FCC EAR 2 fE3E7T COVID-19 EIER S » Mo BRIREES
i F R % 3 % B 0 https://technews.tw/2020/03/31/fcc-outlines-200-million-covid-19-
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32 QIAGEN receives U.S. FDA EUA for QlAstat-Dx test kit, first and only syndromic solutlon
integrating detection of SARS-CoV-2 coronavirus
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34 = FDA #tEIRm MM ER LM K E | % K & it 150 & B % & 7 #
https://heho.com.tw/archlves/81209

35 & L FDA ¥ ¥ {r & Wi % SE¥ELEE Sandoz 5 A GHET B #@ A > @Ik -
http://www.gbimonthly.com/2019/05/45874/3 -

36 Celgene 2500 BT & A Exscientia Al ZEY B4 2 & /N T e st - f8uk ¢
http://www.gbimonthly.com/2019/03/42441/ -
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57 Google, Mayo Clinic team up on patient data and Al healthcare research -
https://www.fiercebiotech.com/medtech/google-mayo-clinic-team-up-patient-data-and-ai-
healthcare-research -
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Asan Medical Centre 2,704 11,862 2,557
2 Severance Hospital 2,048 4400 2,000
3 Samsung Medical Centre 1989 5,823 253
4  Seoul National University Hospital 1,778 6,181 1,670
5 Seoul St Mary's Hospital 1,355 4,663 1,205
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¥ # & Jr : Coronavirus mobile apps are surging in popularity in South Korea -
https://edition.cnn.com/2020/02/28/tech/korea-coronavirus-tracking-apps/index.html
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2017 & > A M HE A 85 kd Tk T4 4 E (Malaysian Health Data
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3 ZklAkJE ¢ Galen Centre for Health and Social Policy(2018), A brief overview of the digital
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The benefits of a standardised digital health agenda in Malaysia -
https://www.healthcareitnews.com/news/asia-pacific/benefits-standardised-digital-health-
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W 4-2-7 % BB P HITHL N

116



(Z) 3RAILFRAR DR 17 kT MG

;«]*‘@E]L’* Al o~ Bicd o Tﬁ‘}@ej_ff 1E 40 F P RAFRE L TR ?}%‘5‘6\,
(Medical Hub) - p % % Bl & u?%"* % 4 (Medical Robotics) =i * » < &
BAaEir LB~ EEgsE - mHzr'i]tx FIE# 30+ ?*gﬁ/ﬁ»‘d’ff‘mfél‘mg bR
JII'-‘ b % B A #91’ IR E A AR AR «] B R & % = 374 SensibleSTEP
& f'F—i-MEDBOT Innovation Contest 7 2% [ L o

BB SE T > 2018 £ & Google & d WpcH FohritE—7 Al it ik Fop
BLFOR o jed B IR B (30 0 2015 & B e AR AL ROR B & TF S R
R FIEER R 3 WS G 500 FAEAEERARE AR F L TG 1,400 ¢ -
EF B O SERAAPLAP DBRFERAFEFH L 0 LR AP D
&%’Eaﬁ%ewae’aa%£W%ﬁﬁﬁ*ﬁﬁ“ | 60% - H & Tt
Google r?i]*x B R 4 ¢ Rajavithi %H%@ T BT HFR M AIHFERED L
FRpERD 6 B rEyE 05% (R FL 2wk hfmy 5 74%) - ¥ &
i‘ Rgk L REF (Bumrungrad International Hospital ) & * 7 £ % *+ % - 3%
IBM Watson *& %% 7 # % 4 (IBM Watson for Oncology ) - IBM Watson 3 i
EHEY Al SEAFTEF BREL R KT ﬁ.f%ﬁﬂ"ﬁ‘? B E o BATIRA R
M AZHE 1,200 FE v AR FRAp RS FL o BARRF ARG E
IBM Watson » &2 5 & T4 ~ Fofr 2 e % 0 Uk R & B 4T shis g o

-

(=) "1/& COVID-19 : # % 4 £137 & * ~ Doctor Raksa

1% COVID-19 : 4 B 4 A1 ?

$ WA #te7 < & (Chulalongkorn University) &6 & ¢ fIATRE™ = 6 > &
$Hot o # ) Germ Saber 2 LE S E L (ninja) A HBEA A K B
MFRLIHFBEFREL o - A E L Germ Saber —1%'\?& PREE N R 5‘3»%?@]
M pFt g 23 EL R € (National Science and Technology Development
Agency, NSTDA) & (v #iB 4 » FIA FH B4 L FHEFTAS MFPB,?,;
MBEFAWEBAL AP FLATERESPEF R REIE B E 250 3 K Kb
330 MABP AH 2 D PR f e E 0 LA 4 %&e%#me%
BILHE o % - L T EA (nlnja) PIE» wRAEHOBEL  BEHERL b
BRIGRE > CPEACIH 7 pBRFLFRREERN SRERBREL RF
FPL 2 B8 T e TN R ?é.f‘:i:#és—ﬁ,p é}‘_};‘ FERAHBHEL AR o 2

117



FRLEFFLE LT L RG&H K> Flr 56 PRz BF 2y > L2
AEBAAB L FIRASCRIEFR BT BE -
2421 FFFIEASARMBE L LA
¥ 3 RERE? P F T
RE TR LR EFRA
%#fiﬁ ok gp»r’%%%ﬁ: NN
o . 250 o b T 30 A
‘h%#% Germ R 2 20 p Mz F e
F 2 h’ [
ELR 4 Saber 'JZE%;W o
(NSTDA) s VRIS PIEY
Wi ¥R
mFE "*ﬁﬁi%i%’im#ﬁﬁ
A BB ER S BERIH
e
cREHGFTEME pLAL
3 B LE CHREIRE PP TFEIE
LN g £ U
4o (ninja) iR d & BR
cAISHEAF T | W HE
% O5G B T B ARG A
FLIEFLBYH L 56 EEF
Kt E A
8 ¥R

2.% COVID-19 & % %8 : Doctor Raksa

Doctor Raksa &#_= = »t 2016 # m@ﬁ&%f;&l o 02018 & g jﬁ'jﬁ'% A %&
= Bumrungrad Hospital Public 2§ » # ¥ 2 > L5 B 5% 3 JCI ?’%‘?&;ﬁ
12§ 2 COVID-19 = (7 & > * = 2 Bl Fleik n@% Flgt o FoAR kax S
hAAEH T SGEFMR R B P ow B0~60 e P A FE 4*%t? =4 ik
1 60% o

X CR S ’Z’z@ﬁ&”*fi\\?j?ﬁﬁﬁ ﬁd’f s TR E TR % ] o 2R
B E A é‘;*ﬁ J:EK,E%:)%‘ 7R ¥ %ﬁ\;} P23 IL.PEEFF;,’\’}‘;gme?{ﬁ, - «g}}%&
E",fg?i— }3—}% ’E&)m &E’ me -f‘r‘ Fii'—',__" f{_%s": ’ _'/E!:,\ 7“'\:% F ‘\"IEJ_E\‘Tﬁ:Zé ﬁ;-}?—}ﬁ‘l

118




:&'?f > T ¥ é\j‘%%"i A ’zﬁft ffﬁfhg#ftl—*ikf }F‘imguF, P\:'Fq o pLoob
Toda L penF A ks ¥ R4 (e-Pharmacy) o

Raksa - ilhavin Snmn
Doctor Raksa nsuwwws * ok ok kA 1697 2

[34]

E vinlusranisdsnasnle m

€ a == ®

a = e . ‘ =
W 4-2-8 ?r & Doctor Raksa ﬁﬁt_«g:};:p;;;i ot

7L &k : Doctor Raksa f 4 -

\3‘5‘
BARESD F'“" G o0 G BAF RS 40 nF R FR Y e- B
L3 By R oo H BIFL 0 R i n*ﬁf}%,ﬁ Keng B o> 3t 2016 & O F
12016~2020 eHeaIth Strategy ; ¥ % » ¥ 3% 2017 & =% [ 2017~2026 eHealth

Strategy | > FFF B EI R DFHE > K anfad > 22 ARrBB A EE & &
FE = SN 7; X g F Fﬁ.}%'ﬁ\z‘m i B A 3\5%:}3 igﬁmimw%ﬁro i
4 IR eHealth 3% ﬁ%» R gAfrib ¢ F B3t F 6 < FOER I S+ :;{;a'x;;zk
:,k,?%xn 40 5k 4.0 hE B4 ICT Bl 53 E P R reniFd it

B FUAHNIRALA AL ERE - £ F G ];Hg:,g?& B B "5‘\&:\1/1 -
(National Strategic Initiative on Precision Medicine, 2019~2023 ) > R & &7
IR N =Ry -5 SR (A 4 (B|0|nformat|cs) FRAEE; B2
%ifw‘r*g P A4 B E Rl eAR e ¥ - 36 0 FIRg COVID-19 > 3 R RAIA

B (NIA) B % DDC-Care sn#7Jis * 4258 ~ B 374 & (T3 iLi‘ﬁ‘&EPE,)%FRjg. o

m w;

\

119



B f?0f 26 0 3 REAEFHEITLLE LAPHED - b Al RF RS
22) ’ij\@?]?@% gl T B %A ’v'Hir’*l%‘?] * 3T ?a‘iiﬁiéfiiﬂ‘»ﬁ%l‘%%sﬁl‘%
LI E Gl B A g o g N L g ghv.iﬁ’%}@ﬂ‘lﬁﬁz'*frﬁ
SensibleSTEP & i*+—i-MEDBOT Innovation Contest = i =% f3 i ; 2018 # &
Google ﬁ_%‘* Wa@%%?%—* Al éﬂ?’fﬁ‘f)%ff\ffaf’i_ﬁ\}i ; %x@qm}% %[@?]“%%51‘%
(Bumrungrad International Hospital ) & * 7 £ % }+ % - # IBM Watson *& % 5=
7 1% %€ £ (IBM Watson for Oncology) % - ¥ - * & - %] COVID-19 > *}E«E]%
7 <~ & (Chulalongkorn University ) 4-%fp =t % #4& 1) Germ Saber 2 % %
FWEL (ninja) 3 HFHFL > A FRARNFRIFBLEEER 1 3R
a‘:f—g%ﬁﬁ?, B - 11@@»% %;\%F?FmSG R WEAZEE > T LR
e xBELiv, FLi2{7 5G 3&&{1}%#&‘3@ L £ - Doctor Raksa &#_= = %
2016 Eﬁﬂiﬁﬁﬁ’?«‘%‘i o » COVID-19 =+ iz Hp /¥ » # = 2 ,’@E‘J%ﬂ%i;ﬁf‘?ié«‘% » T
o FARKRAR S S FF T LEEMR R0 BP0 50~60 kv 2 S a0 T ¥
L 2 b 4 e 60% o

/\-

.__S.

120



D 4. o A
& = & 3 Fﬁ

—~2%W3&&%%w%ﬁ%?%ﬁ%%%ﬁﬁﬁ

45 2020 = w e =n il £ (Commonwealth Fund) #74 # 5 R & B & Sdicdy
R 2, aF ﬁfg}% Egrt ot GDP % % 9.3% > B * OECD T i
(8.8%) - Eit-— 3‘53}‘%?5 S AN S i’J—Pg}%‘lR—lLi:”. > 1 )‘*KF’“”ﬁ-#ftx—thx
£ ix7 (¢ —F'—.:'tf%éff}?j’**12.9%’7?*'3?”1:_?4.88%0

X &3 ’:’iiz%_’rﬁ%fl,%f EiEa BT RATHESG S 819 % 0 53 OECD
80.7 & 12 £ R 807 ko pARF 5 % 10§ 4 ¢ 97 11.5 ¢ o % (OECD
T32x 115 4 ) > Flt o B FoRHAR g ML Eos i B AR MR 0 Blde S B R IEF
St AR P R o “’*434ﬂ%*&ﬁ%ﬁ“$@élwwﬁW%&
TR 9 5 32% (20 OECD 21%) - ¥ ji 2010~2014 & 5* g fr 3 ¢
I EE x%/r'd‘ » AW % 88% (OECD 85% ) ¥7 67% (66% ) » & 3> -Tiao

\"W
S
e

b

Hf

\ff&
as

RE T FRRERE AN L HIGY o AR - LT E T
ﬁ'zJ W‘/ﬁ#’iﬁé;ﬁrg"jaj\r‘i‘jgibfﬁigﬁ#gﬁg%,&;
A
{ &

RN
1\4
=

\“;' T“+- e
o

:;
-
m -
(D strict health boards, DHBs) ~ & & §@¥ & # 5 Rk 3 o
- HERA A EAE S AH AR ‘?'\’Fr”'lff‘u%ﬁ g g

mlﬁV?

e
% 4
Fl &

=P GENHRCE o - 3:0)

?“&l

(=) =0 jF i

3 ;ﬂr:#bﬁk; » o F B & B 3% (Ministry of Health) # # "o d gz L ¢
2016 # {7 # § % B ( New Zealand Health Strategy : Roadmap of actions
2016°°) | > Z Rk AT 5 B #3544 L~ (People-Powered) -~

" Roosa Tikkanen and Melinda K. Abrams (2020) - U.S. Health Care from a Global Perspective,
2019: Higher Spending, Worse Outcomes? https://www.commonwealthfund.org/publications/is
sue-briefs/2020/jan/us-health-care-global-perspective-2019 - #iHy H # 2020/04/06 -

% Al Forum ( 2019 ) - Artificial Intelligence for Health in New Zealand -
https://aiforum.org.nz/wp-content/uploads/2019/10/Al-For-Health-in-New-Zealand.pdf - #§ HY
HHA 2020/04/06 -

% New Zealand Health Strategy : Roadmap of actions 2016 - https://www.health.govt.nz/new-
zealand-health-system/new-zealand-health-strategy-roadmap-actions-2016 - ff E{ H #f
2020/04/06 -

121


https://www.commonwealthfund.org/publications/issue-briefs/2020/jan/us-health-care-global-perspective-2019
https://www.commonwealthfund.org/publications/issue-briefs/2020/jan/us-health-care-global-perspective-2019
https://aiforum.org.nz/wp-content/uploads/2019/10/AI-For-Health-in-New-Zealand.pdf
https://www.health.govt.nz/new-zealand-health-system/new-zealand-health-strategy-roadmap-actions-2016
https://www.health.govt.nz/new-zealand-health-system/new-zealand-health-strategy-roadmap-actions-2016

g 7L i1 (Closer to Home) ~ # £ K % (Smart System ) -~ § & v & »c it
(Value and High Performance) 12 % — & B} (One team) - A it 4cT

1.2 X 5 %

MA G AT R A PTG R PRI DR B H Ry LB p
S HIGER o Gl4cid i - k7 | o= I A T F‘ B RN BmyE o i
it g 5 f
2R T

BRI TP FRNCERANNE F LG EF DD foifak > b4oid B 5
# PR 7% (Shift services) mx i% I A cFfRF% Bt FEchd 3 8 (7 > ¥ 1518 5%41;; P23
E‘"' v % t"‘l’”ﬁ EREED ,:“: v g TF e ;rﬂﬁx“ it l% () Ig\{b"’_% ‘_31,»_ A ﬁ té |J T

H - v 4 =3 ‘%%féqjﬁﬁf%fﬁ—i\:‘f» c HH B AR EH NI G 0 &3
(1) sl 5o slf® 37 > & @ 55 (L ‘]“f,%f]'\/%‘fr:u_u_? }i}?g;@ ﬁpf@é.ﬂzmwﬁ .
(2) H4cstHA 2B ~ popfrd # 3 B R Hird L ht #F; (3) ;5
7R ﬁ-%w%ﬁ$m%ﬁ&ﬁwxﬁz(4>iﬁi@ﬁ&¢wao

3AE AR

WE LMD H o g ’,:-Lﬁf,ﬂrlfi BT LR ATR A Y £ Bdet (1)
e F RS AT Y L g I &%W?ﬁ’k%ﬂiﬁifi%”%ﬁ
'* > FEHE ﬁKFmﬁﬂﬂf’If—I—ﬁﬁﬂf#g ook LT e (2) 22 RRT T BB ko
aﬁ:wﬁﬂéiﬁh~ﬁ%mﬁﬁw Foefofs s ot 4258 o (3) 4eip i
TAIARFE PP B A G ook~ F B RBAEAE Ao E o od o
mﬁ*(M%gﬁ‘mﬁﬁﬂﬁﬁ‘ﬁﬁﬁ§%¥%‘§w#&%&m)’gm
BB ER AR s Ak Mae 2 EFRE IR OA P f o R
EREE LR AF R

122



=
E
A
3
A
)
a
it
e
bt
M
P
—h
n
e
L
’

by
=

BB RN k1T E 2R e B A A BT EEEE D
FREFHFS > e - BLAFEIoRES Mk o

Iy

ﬁ
=
%

B Lwti=2 (Digital Health Strategic Framework)
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