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Abstract

With the advancement of medical technology and data digitization, Real-World Data
(RWD) has become increasingly valuable in drug development, post-marketing surveillance,
and clinical decision-making. Compared to randomized controlled trials, RWD better reflects
real-world settings and diverse patient groups. However, its heterogeneity and lack of
standardization pose challenges in transforming RWD into Real-World Evidence (RWE) . Al
is seen as a key enabler, especially in data cleaning and analysis. Yet, how Al supports
sustainable business models in the RWE biopharmaceutical industry remains underexplored.
This study uses a qualitative approach, combining multiple case studies and expert
interviews to examine how Al drives RWE commercialization. Five companies—IQVIA,
Flatiron Health, Aetion, TriNetX, and Oncoshot—were selected to reflect diverse sizes, regions,
and technologies. Data sources include websites, reports, industry news, and academic literature.
The analysis focuses on business models, data strategies, Al applications, and ecosystem roles.
Expert insights complement observations on data governance and cross-sector collaboration.
Findings show that Al not only serves as a technical tool but also shapes data infrastructure
and collaboration mechanisms. Success factors include: (1) clear positioning of data capabilities;
(2) problem-driven value creation with ecosystem partners; (3) compliance-first, phased Al
deployment; (4) diversified customer targets; (5) flexible revenue models including data
licensing and modular services; and (6) potential to evolve into ecosystem orchestrators.
In conclusion, Al is a systemic force advancing the RWD value chain. For Taiwan,
building interoperability standards and strategic collaboration will be key to developing a

locally adaptive AI-RWD ecosystem.

Keywords: Real-World Data; Real-World Evidence; Artificial Intelligence; Business

Model; Biopharmaceutical Industry
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Sources of Real World Data (RWD)

Electronic

Health surveys, interviews
health records

and focus groups

Biobanks
N : /
© W
) W - [I:e
/ N
|
Patient-generated Observational cohorts with
health data primary data collection

Administrative
data

m EUPATI

7o &R © EUPATI ToolBox (EUPATI 2025)
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Research
Questions/
Hypothesis

m EUPATI

The Real-World Evidence (RWE)
Generation Process

‘ ~ -,
& Q
. Real World
Real World Data Analysis & .
Data (RWD) Interpretation E‘"df"‘fe (RWE)/
nsights

7o %R © EUPATI ToolBox (EUPATI 2025)
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BH 3L EED A LFHP L BRER e 1R R
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RWE en¢h 3832 B fodfk (T22 5 o bl4e > 3R 3% (Pragmatic Trials) 7% 2 §F
2R TRA B Y B EFREE A% 1% EHR % ¥ i ohlicdy R 7 Bicdp ol
F oo tip FH A RCT (Registry-Based RCTs) 2[4 * 3G anrp F
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IHEFTEAR L F ﬁ‘iiﬁé (4r% R FDA {r% ' European Medicines
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POFVE RF TR 1A b e @ AL FDA $itd (Thakur 2023) - g4 &
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22 AAFELERY Yr:&:}%t‘ ik &

"LHFRWD R pp £ i PHRFRE 8 FhEGEL
RECH T RER S SEBE BFRA T FARES TR BAmEHA
FrrE e EEN G R E AT o TR T o AL B > R A ML {o NLP
B a4 RWD 11 &2 2 RWE 2 i /% ¥ A% R Ak g4 ¢ (Chen, Liu et al.
2021, Knevel and Liao 2023, Bryant, Zamora-Resendiz et al. 2024) -

2.2.1 Hjw®
o AEARRiddg kp EMR Tk Liefedpd » @ ¥ & 7 < AR HN
¥ F#cdp o NLP Hojisic 59 p &l ~ F 7 J P 1 ehisk T3> bl

e RmE s A AT RS A0 BRI G R REGS AF A

#& P et B (Gauthier, Law et al. 2022, Bryant, Zamora-Resendiz et al. 2024) -

° B gttt MLw 2 0 @ RdEr i KO R ARtk
(Random Forest) ~ # & # = # ® ( Gradient Boosting Machine ) ~ &34/ &
# 2 (XGBoost) ~ 3w & (Support Vector Machine) ~ % 1 4 (& 4§
(Artificial Neural Network ) fei®& 5 % (Deep Learning) #-4] (4% f 4 5
485 CNN) > it 53 ad2 RWD et R e B AR 4 o v i 53 2w dicdy @
SAF RO o b R T S VR R TR /P R

# ek A 2 M £ & (Schad and Thronicke 2022, Huang, Li et al. 2023, Bai and

Mardini 2024, Bryant, Zamora-Resendiz et al. 2024, Liu, Yu et al. 2024, Moosavi,

Huang et al. 2024, Brohet, de Boer et al. 2025) o ¥ » # r2 4| % Al & #p if Hish

*# AF RWD & #u RCT A g HenF L8 B8 472 2% 2 (Kim, Lee et al.

2018, Schad and Thronicke 2022, Tang, Pearson et al. 2023, Thakur 2023) -

13
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Machine

Artificial intelligence (Al)
learning (ML)

Large

Natural Deep

language language learning
models DL

process (LLMs (DL)

ing (NLP)

7 &k (Geeksforgeeks n.d.)
Wz ~ AL Hi4E 38

222 f3i-3 %

e ABELBPEHRABRIAISFFRWD T ¥ 2R fehdskk ~#3 L
%%? Bk o ME S F AR 2 H g 7 RCT R YR o Al V¥
IR RN 2 EFRERE A ERIS R R T o B ALA AT
RWD cn% %7 112 RCT 2% 34 » £ piE = { 29 a@dp A #(Kim, Lee et
al. 2018, Chen, Liu et al. 2021, Tang, Pearson et al. 2023, Thakur 2023, Bai and
Mardini 2024, Jreich, Zhang et al. 2024) -

e  FEi % > TR (Pharmacovigilance) : Al Bt B 2k * € _RWD ¢
BRI TR ES 3 LF o 0 FEBBATHOE 2L TR ES LE
R PT R A FRILEE L FF D UF kg o TR RS Y

(Causal ML) % = j# .+ # % %48 RCT % % » 3= &4 % > M (Dimitsaki,
Natsiavas et al. 2024)
*  FRITRARELLHEPHARL ALY RWD dicdy R IRl & 2 54
(overall survival) ~ o/ F v H @ 2 2 & (dopEfF ~ A ~ Afa -~ 7

R UERE S AL EE S NIRRT R I P
14
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f1* Al » 47 RWD = # 3¢ p| 7 # 5. venlafaxine 7 1+ it & £ (Kim, Lee ct al.
2018, Huang, Li et al. 2023, Bai and Mardini 2024, Liu, Yu et al. 2024, Brohet, de
Boer et al. 2025, Keyl, Keyl et al. 2025) o AI #-2] /€ _RWD ¢ & B~foff & 53 o
SRR F AR BRI AR L BB TR RS o e
AL 3 o5 B )3 i (o ol > B2 %R ol FOUR) fos
FoRE  BIES o 2L Al (Explainable Al) #jirenif B ® 7 Al #i-
Al PR o § B TRk F 2 R iR cip Rl 4R T iz 3 22 3R (Bai and
Mardini 2024, Bryant, Zamora-Resendiz et al. 2024, Dimitsaki, Natsiavas et al.
2024, Moosavi, Huang et al. 2024, Silcox, Zimlichmann et al. 2024, Brohet, de
Boer et al. 2025, Keyl, Keyl et al. 2025) -

AR Al HH S FRRWD HE 2 F4 BT 51 8 o GF 5 bl

B BRI E R PR R EF 2 B e fr et 2 0 AL A7

RWD 2 =524 2% § B RWE~H L@y =2~ LEBFMH %5?),§f’ff'5io; =

TR EE R R e

23 BEER

B E£4#5° (Business Model) #4p £ ¥ &t FAF Y ELG @A B ERY - 47

HEa- 2HFEERG A - VinF L E T FLPRTRENRRLF 0 T

~
R
¥

A A FoRE S GRS R e g FF R RAFERLAE L
FRFRILL - 1A 8PS fIT MGl & AeRaOEHET > B 3K
NPT L LABG e

© FEAE T EEwRHu T GG KA BRELF R R
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o HEES R ENEEhor i S S A R R AL
A OMEETIREFEE > s E A PR P UM GRS R F FER
A2 0 BETE R ZOEAFEIT fEEF AT ERH O B0 AL Ry

4

231 BEESLFR

P %4854 ¥ # (Business Model Canvas) #_d Alexander Osterwalder £2
Yves Pigneur % j&f]+£ ¥ (Business Model Generation) — 2 # # ! (Osterwalder
and Pigneur 2010) > 5 fpbE% £ K 2 L5 F LRI 2 U047 2 KGR R
MR R E RS o e FRMEAFROE ERGCH A4 BHELE R
EREFREL M A G e TUEFANTR QBT S L
Rl PEENA FHRAL A AFTERWT

. P &% ¥ (Customer Segments) @ & ¥4 % 1 JR7>chdF T 4 2 g%& ¥

« i ®i% (ValueProposition) : & ¥ i B 4E% KAl Eehd S8 IR

H %’1\.\?\‘ FFB"?}E°

~=y
oy

o W EIFE (Channels) : ¢# #* KB PHRETA ~ B3RP EL%RDE > S

* JFEE M 2 (Customer Relationships) @ £ £ 2 p %2 k2 > ¥ ‘afF s &

|4

* 4z ¥ %k (Revenue Streams) :@ & &P HE K EP T » 0 & LRk o
*  M4&FTH (KeyResources) : § ¥ T £ T2 chE R FTA - ¢ 427
'Eg"i‘r'g"g'\.\ A 4 \E%iz-_%l;‘: o

o Méatied (Key Activities) @ f ¥ FRFPEELFEH > UFRB EL

ZE - ‘H_#if o "’%ﬁ
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o Més it (KeyPartnership) @ & ¥£:iF (75 £V 43 2 RF -
e .

o AAEH (Cost Structure) : £ ¥ ivF EHSV A 4 097G 20K o

7 42 & Jh(Osterwalder and Pigneur 2010) © 57 7 A 12 ¢ 4
I FEESLTR

BIATH ERS T £ EHRT ng Y AR S S  for ROR S A E B

EFAIFTERE > L2 ATE LR NRE RO HFF A AIRL

o RMERAIAT R A S AR Y B N bl E M B LR
Faki ¥ B3 f oo blde o Netflix § DVD A2 F 3] 5 st ¢ iR el
A

o AFHSART EATLRAEA LA G B4R blde o Dell E8F R F -

PHESAE 0 M AT R EE R R o
o HIEARST SEGN I BT LSS FTREF R fl4e o Uber 2

Airbnb » TR * { F oo o

17
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o HERBAAT AR T A SBEL R EFIRD > wwh FaE - BEFAL
;

T i :E I8 ’i‘é}ﬁ'{(_m <o

’

o BEHHEAIRT DB F ATHGN (Ao s - B~ AD) AliE 2ATIRIFHCS 0 B

o

e REL e Wil - RHLRER

233 <GB EES

EF M A Bl A E P EERPTA

ltt

HEZfrep
A o SR Al ¥ Te B V) Rk g T, (Volume) -~k
Bt 2 TR (Velocity) ~ #dp,:8 0 T 5444 (Variety) 12 % By
R I g, (Veracity) < #¢ » TER M 4 chf iy bl £ {off B @
T AR SRR B Y A H M TRAE S BdphE sy BB LR
o DAy PR R EEFHMTE A0 4 hiedh @ iF % (Laney 2001) -

)
=

It

By B e AR AR o IR TRTEMN ) > TSV EE Y
G ANEY o Bcdp T £ 1 (Data Commercialization) th¥ & ¥ 587 £ Ly
ARHAFNE F o LBLFNRE AL AR BRI R S ERE
I I F 1 44E 17 ;X (Thomas and Leiponen 2016) o %+ #cdp 7 £ 5% (Big

Data Business Model ) # » 3 & Buf &€ & chd e » X P 4E= Fokind & ghh

GEES

%, £ A .
5 4
PR -

2
[e=2

*  #dp# % (DataSuppliers) @ 3% & Rdest A GFR Ll > R H @ e
FEH - B F O L F LS S SR R
Rde )08 BT R T o Mot e K AR a0 ) PR

c B E A & AT R R o b o A 2l o4 AT ¢ (Chen,
Kreulen et al. 2011, Thomas and Leiponen 2016, Wiener, Saunders et al. 2020)

* &G FRY (DataManager) : f § $#cpie 7 Fm -~ I ~ RF I ofz

1o REIp L AR fra it o By R E RS B o s~ Ve A

18
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Mo 7 SR gy g I 44T o By g R R RS 2 R i
s Ui & A4 et st > blhod2b 4 1 icdp i 4% 5 %4 1 Bcdp(Thomas and
Leiponen 2016)

#¥pF F (DataCustodian) © f § ffpent L QR FF - /il %
DoRFET M TR A R RGBT Bt o & Data
Manager 74 £ > Custodian @ " Ffla FA* | hE 2 2 HFEE > @
Manager fJ2 " FLE A+ | endkjirR 42 (Thomas and Leiponen 2016) -
B3 R & % (Data Aggregator) e kg 5 i kimenicdy - ¥ RHEEL
TR EhEm NN EESFF AR AR AL S 3P40 4 $7(Thomas and
Leiponen 2016) °

B* 2B % ¥ (Application Developer) : 4 if b * 425 - M-dichyp i
LLAFARML s I RN pBLh1 B s ﬁ { 7 »x# J1* #edp(Thomas
and Leiponen 2016) °

JRAFR (Service Provider) @ A t#cdp s 47 et > BB LRI
BfRA R e E S R A TR A3 F ¥ % E(Thomas and Leiponen
2016) -

Hypie * F (DataUsers) :dpfl% Hcdyp k1L iog ~ Bl A S8 IRIAHE
Fgo LHRM Aol I L gy b N 043 | E(Thomas and

Leiponen 2016, Wiener, Saunders et al. 2020) -

19
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R EBFPFLIL LY FEFRIUAG ELS &4
#L % Jq(Thomas and Leiponen 2016) : A% 3 FI32

5N TRAF N RARE |BHB &7 %Y
EHEEE 4 2 = | o= g 9 m A 5 dewd
(Data Suppliers) AL Ry T | TARR | LR AR
why Ry B BECT | o | R
(Data Manager) L P S S
(Data Custodian) g 4R AL P e WLk
EBE L Feohmrl | FRaE | BATHEL &
(Data Aggregator) Kk gk % AR R
) R HEIH1EE [ @ EiE | RE UX/UI -2t
(Application Developer) | 7 33K 3+ e N A
Fﬁﬁ‘ﬁ%% 3 ft‘:?x#’l)f‘:%? ) AR A '##ﬁ =1 E FT?’
(Service Provider) A7 PR AR TN R R er R graE ik

B EFEHF L EF AR IR CTAE > TRES SR S
Bre IR E 1 nb 45550 o PaE A PRI ¥ 1 T WPRFE (as-a-Service) | A
AR R EEF RS EETHE  EFATEIRARAE LR TS
#8(Google n.d., Wikipedia n.d.) o i&4" 38 $ o A JRIE & £ 50 59 80 < T
EAEMFERE S XL MR A {FEBFRTHEDT NPT ST
THEM o Fd RWDH £ 3 7 & chrk o

o FH WTIR# (DataasaService ; DaaS) :DaaS #-FHLiF5 - A7 BT

eing & HiERY 4258 4 % (Application Program Interface ; API) & 5 4

oo BT S o PLPRFEA N T R E L ] (s S R s B Bk~ TR
FETRE B RLRD B AR ESREREG R FRF

FEHPE > TV FEEENTT TN
o T 5 %pRF+ (Platform as a Service) % FFR7% (Software as a Service ;
SaaS) :PaaS/SaaSH EH i * X ERT FBDT BT 2N 0 ek 2

% ¢ 72 (Customer Relationship Management ; CRM) ~ %5 BT ks

20
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T

(Hospital Information System ; HIS) ~ §@/& # 3 ¢ 32 & 5t (Clinial Trial
Management System ; CTMS ) & o % = 2 2 % %84l > 7 7 HERP TV @
FRRAR o ER B A JIMETHERE -

447 ¥ pRF3 (Analytics as a Service ; AaaS) : AaaS #& B/ F R RS2 3 H-7)
B SFALCEEFLE X2 ELNNS UV EEIRT o RELREES
TEWHE o S HEMTOR PR R EF TR ISR 0 4 A

Poit B R %

2.4 ‘ﬁi #— 4845

—_—

¥ 4 fi % %t (Business Ecosystem ) $£4 %% ¢ Moore (1993, 1996) #

==

B Ee 3 P EEPE oL o 5 Lo Bd 55 S E L

=

«

=
o)+

dhkz? o d - HAPT R A RABEATFEPEE  BRF - E

G

RS KRG UE AN T R R SRR LY il

(P BB REEI BT s RFE LA REGAMMY GeaA A ES L 5

pi)

B AR RGERES RIS P EL R AR S R Rl i

3o BERY chir 1227 33 & 4 (Moore 1993, Kandiah and Gossain 1998, Iansiti and Levien

2004) -
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2

Rk @ (T F 0 T e (Value Network) | 5 A# > < 2
G ERERR S BB T FAS T RS T RS o
SRS R T IR A b o & TR RS Y AZAR B s
cAaEBpEEE AR PIPFH LA G (Niche) | £¢ > 568
e s g L 4 (Allee 2000) -

Yo
FHE L E AN S BRERY A g 2T $ 5 > Moore

(1996) &= % % B 11 $3 4 0z & B HHICI > g % e B85 % 4 5

¥2w ¥£35 %k (Core Business )
(Business Ecosystem) - # ¢ » 7. 43k 4y

FE A FFE S PRIRR

7]2‘%]51

£y
=

5B £7+% (Extended Business) £ & 48 4 i % &
PIRE AR B @

&%
[ S R S UV | 2o

' \-
‘l‘.’p—
fﬁa
«k
-
(ﬂn
fed
-Hi:

GEBH VTR RLAGY L FhIABRE GHAcERF R

AR PE FEFIRE OB ERAAT A H AR REGREET S E

T#Jfft - BRRLEPEASE BN 0 BRI R

\\\

BB ST R 4 A 7 AR & (Moore 1993, Moore 1996) o
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Business Ecosystem
//f—i““‘—-i
— oA
—~  Extended Enterprise
i
Standards
bodies

Suppliers of
direct suppliers

Government
agencies

Direct Customers

Labour unions

Suppliers of
complementary
products and
services

Core Business

Investors Customers of

customers

Direct Suppliers
Distribution channels

Trade associations
Other regulatory
organisations

Other stakeholders

Fig. 4. Business Ecosystem (Moore, 1996).

=

7t & R (Goncearuc, Sapountzoglou et al. 2022)

m‘ ‘ﬁ#——&ﬂ-

2.5 ?%A« FeH5 Al & RWE ¥ i g

&k MF RWD BBk § {r Al & 73 ¥ > & § il
* RWD/RWE % & # % 3k § @ 457 F 5 4o o
c $RSEEFFRER (FDA) thilk

B 2016 # 2 i "21 ¥ £init% | A2FDA BB RWE 2 4% 7 &
g o R E A SR 0 A 2018 # R THEE R R Es
% | (Advancing Real-World Evidence Program) 5 %3t 3 &3> RWE 17 2 4 & 4
RrenBE AT P (e EPEETATERRE) SR P REFTR RS G D
S T L o BB E AR o o~ RWE 104 g 2 BP0 gk 20 b e B
¥ % (FDA 2018, FDA 2022, FDA 2023, FDA 2023, FDA 2023, FDA 2024) o f
AA P FDA Y 22025 & 1 % 44t Al A S fod S AR i r o

T BAINREOT G RFFRIZE o f R D - B IS F NE 2 iR

23
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ATHEA] e 2 i¢ * 4 (Context of Use : COU) T ehfig 117 £ & » COU €& 1
AL FA]* g BAB R DB RETE 7 fofe B © 326 B k2 AL AR %
A0fE o ALKCRIR ' SHCU R (AL 0302 2 gt dp 50 3 1 3 ek )
frd s % (B3 RERT L S afkE 4R ) ok & (FDA 2025, FDA
2025) o FHes & FHEHCR 2 H B OF E AR Ty i o BRI R andidy
(& 469" RUBHR A Rl > SRS BABR) dvcil IMER - 7> Bk
Wl Eig & (fitforuse) e Rk FHIEL TR PEE o MBE (bldos & 3
MatHcdy ~ % ~ L R A5 E H S R A Mgy foF R (TR 2

pi)

Fferifim)  FREHERRFETBR IR F R EEF L4 2] BTy
Beyp B U F RIFE E R ATEL KR -

FDA ‘333;?1%’{@”' PR3 2 His ipM S B FDAR TR I T & > NIt Al #
A F T R AR ER » TR BRI APRE doie 2 o ST BB A
Ak *%& e COU -
s HHERERE (EMA) iR i

THEREIRE (EMA) » ff1 2 # RWD/RWE A2 48 2 7 hig * o g
% d EMA £~ 5 ENCePP ( European Network of Centres for
Pharmacoepidemiology and Pharmacovigilance ) » & 3ufd d-¥tdeoim R 2h 22 H 7 24
ArPBRTRES ZERE P RABRFEFAL ST > 5 A% RWE & *
¥ #2021 # 3 % 0 T EMA Regulatory Science Strategy to 2025 ; F* Fzdp o1 >
5% RWE E g A KY gt LARERFRE S w2 - » FiadE 2 L5 RWE
73 5  DARWIN EU (Data Analysis and Real World Interrogation Network ) >
1% RWD 2 = RWE » 1 3 g0 end® 502 74 5 (Arlett, Kjaer et al. 2022,
EMA 2024, EMA 2024, EMA 2025) o -3t Al fr* ficdp b 8 S5 F ¢ gt o
EMA 2023 £ =c# % 1 - U3 AI ALY aFHY @ hL 4220
FOEME (f3F7 BB 5 ALY » 3% 0 B~ Sk s frE ¢ 3

24
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B oo %Y A HTAR S A i B B IR G 5% chfy i (EMA 2024) - EMA
ey fe AL & 1 183 % (NDSG Workplan ) - % B 7 % Al rikdg (=
$2RWD) £ & chins £ 80351 (7354 ¢ 3 ##hA 45 (7% RWD/RWE 2
DARWIN EU # %) o Al s> 1 iejn » T3 2 B4 4p Fﬁé#ﬁ 3 (Glde > BT
* RWD it 7% &% 7 8 7 £ 9 ICHMI4 43 4 ) - DARWIN EU (Data
Analytics and Real World Interrogation Network ) % duE > » o g F & *

RWD &7 % ¢ o 7 D F {oi# B (EMA 2023, EMA 2025) - 488 m 2 5
h 45 Al v RWD AE§ @ a4 > S v ~ Ld 2 2frdpa B
BRApEAAMT R LEEBST REC o 2 E DT 4 -

PR FEZRBHEL A EEH AL & RWD 5% #77 %k chpt g 4518 - FDA
F 20 PR R R DT D RFERARE 0 B AR R SR ETE TR Bl
E A TRAEGRD TR ERY | S WASP RIA &3 EE c EMA Bl
WE L2 Efea ittt d > B AIfcRWD A& » H {ex £ 8 T4 3042 2
Bl By oLy Lk ipP PRSIk 98 > T2

& RE AR o AR I AL A 47T RWD #7 A 4 drgda fg 7 f L 4F

g

v =z
ek

B G RSE D R FAEDLIRT B RR S Rt R

26 cAZREREBRTHEE XK

o ANFEIARTIINS S EF 2% (TFDA) § § ° #4 Al 2 ML N ¥
BHHEF PR AESAFE S G RWDAE* & AEHFER - o B &
1 RWD kikhé 32 :

« FREIHE (EMR) @ & FRp0jch up 4 TR Bhn TR T 5 -

* A BE 3 (Disease Registry) fr# 5-F & (Product Registry) @ & %t p
R B AR TR A TROTRE > bdokr F e (FLARTIRVR A
& I P
EE ¥ nd)-e
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ARG ??#Slli‘. ( National Health Insurance Research Database ;
NHIRD) :ied 55 R+ it fipkihz - > 2 71 80 2 ha

PRlcdy c HAZMF L Fad Y > F & GHEERFEETIoRPE 4N B

RiraAfd#FTHAEEE T S (National Biobank Consortium of
Taiwan ; NBCT) : %3¢t 4 5 B4 e %51‘% EMR #cd3 0 5 2 & 8Kk

Fpow F ey R A (fit-for-purpose ) ©
¥ & L
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3.1 p’b ’f#.-?i'?uw
AP EHEY FHEEe ol £ %72 (Multiple Case Study ) %4 %o 3

o X ERFERFHANE R IoREFLER -

o EIEERP R RS A EBRRE  AF S - s
EiheT CALIES4aded > %S RWD 4 & ek &5 £ 2 RWE i
dooka BAMFTRFESHS AN HEUEFLE L B o R

o A T P ﬁé By SEREFEYTE RE&HKBPE &4

B E R0 RO RUFR RIS S LB R PR S
L REFER VY A AR BT R TR ZEE IR S R -

e FEINRRIIAFLIIAEAZZNE S HBFELP ST

L 2 piFid g G AR ¢ W B & F B RWD/RWE ~ AL 30/
PR RS ARG e R g 2 RE T T R AR ME AL

2. BEREBLZ TSR EPRT FE AL AEE RV SHAF ER
FCATHGERY ~ BIp LA FEMRGEFFRAAN ) B
FHER L RPN TGRSR A LR

3. FHELBSUMRE  FLANF TP HEY ERE (RO S
Bl R LR RART B T AP BT Eﬁ?‘ P Al4ofe 42 ds RWD 5 #

¥

MG » F IR L A L

AT AT
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W= ~ 3 ARE

32 Fimg i

S BRI RPARE - BRA] 0§ BRI o
PEIE 4 o 1395 Yin (2017) cuz gk > % S £ B R PR BB & RAWAR L B2 o
g EE ) > B4 WBIE (Replication logic) % IL#h & 28 » ~ ,T*u{;xu » F3
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PAT A AR PR AR A R A BRERE AT PR TE RREME

5

X
2% & AL(Yin2017) o A7 7 TP pt B4R > BB RS R s IR PE

<
=

L AT R EEG L E R B R A LR EEER R PR AR
V5 £ B % %% (embedded multiple-case design) - TE Pl £ ¥ 5 B % -
EHLEPNTE 5 S BAEE (W0F FRY HE P ERSFA L TR AR
JILinAR) o UK R AT T CLFE R B R RE T ETER X

LR R RIS ML R -

W FH PR VRS LRT 0 AL EY R Y A seehi il

ﬁ,
S

NEBAL S B AN RE A kT

33 20 EHER

BWEAET T ATHASP R AL Al 4o ded RWD 1 5 23 £ Eeh
RWE » ¥ 7 4 FenFAE E N AFTEHEY K P4 (purposive
sampling) » 7% » E#T FEAAPANEETIBELAPTHE - BRER BB
Tz AR
1. 2% RWD/RWE it 4 P f £ 22 RWD ehi B ~ g2 ~ B L 2

&ﬁliﬁ%ﬁ~§%?$%%@h TR IR o
2. B ALHERF: “HE & EREPERY Al FEHYH F 580 JRj3 ¢ I O i ¢
3272 "3 NLP ~ ML & DL » % /f 2 4% %2 RWD g it & & 451 1% o

3. ER¥FVAMAAEAAE CELE AR HY ER- TREADIRA

AAFTES e EEEART 22 BERAT AN AnAE L EER
48> A RWE £t g e ¥ B RosN o
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b AT AR fEREEE RS F NI EE YR BRI

LR E o T BRIEECABRTE ST Y AR LT o AR PRSP E A

B

FEEMWELTHI BT R RPERAZ ROTREFEC Y A ¢ TR

BESAFIET L ARGt EE A0 o 2T

e IQVIA: X YBREFTH 2P > FHKFEER L > 5 RWD &2 RWE j2
A khr TR

* Flatiron Health : * 3|2 R ¥ > WRETFHHFPehpRas o i
A TR -

© Aetion: | AUEMEE REVRWEA NI LT L R FiiE L ER>

o TriNetX: A 2R EE  FENRARRRS B BB FRPET Y
Lo LY A -

*  Oncoshot : Iy AT & % » 2 AT+e B ATAI MR BOE T W7 S22 s ik
BE s L AET - chT W B o
BHEFPELARCBREL > AFTEUNFABRZAIRYCRWE 2 225 %

iR RN S BB B AT R R R BT h P

K[ﬁAﬁﬂﬁEI\

WE  wEm WE
=IQVIA m+zR 2% A oo
Pg flatiron #m+18  em o5 19
AETION. mara-ss 2 48
riverx TEIEY an  ww 2
k oncoswor EMEME EM  gig  ~800R J

WA ~Er22ZX6|BR T
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[ﬁi‘“)\i“ﬁu ER

i¥ 5. Insilico
e+ Medicine

@ Pﬁzer

“TEMPUS
() NOVARTIS
¥J komodo
® SHIONOGI
Q (:: ConcertAl
< OPTUM
datavant O ERF

o ERREHNERE, BRIFHEERS

o #pEmERA, RWEMRIETEL

o (EHEHEYAEAEAT

\- RIEEMERE A, ﬁ%*ﬁiﬁiﬁﬂ&Zﬂﬁj

Wi~ A& X068 R T
TR S 2
2% iE Al A RWD# it 5 RWE ¥ chig* 485275 £ 558 » AT 7 1
AREEAYTRETHR TLEEAH c REFTHAIEF N UT =B
e BIFITRARKRAH  SEAFTREP I R CEREYE (4
FDA~EMA Ap M 2R ) & & ¥48 2 - ¥HERWES AL FRp &L o
NS AR B PR & 2 TR 8 B R
e THRBRREEFFEHNEHMNEY LR PRENZF O R g
LB CRTANE ST L R uEE ¥ Al
FH P FREETHERIES N
s HARHBRBIAERFBR I ZERRF S PHE (4o McKinsey ~ IQVIA -
Deloitte) ~ £ A%~ ¥ &2 & £37F > ¥ 45 Al &2 RWE ¥ & o3 3-8 B )k
T LT AR A RTER 0 X P LB R B R el e i
AT AR 2D BFT R KA 7
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e  HiFFHE (4 PubMed ~ Google Scholar ~ IEEE Xplore % )

o P expprEdf (%067 i Flatiron Health (X Mg %) % IQVIA § =
B E4R)

e [ %2 A ¥4FH (4o Fierce Health - Fierce Biotech ~ StatNews )

o FER P g2 23 B3R (4o McKinsey ~ Grand View Research )

e FREEEFH (4 FDA guidance on RWE ~ EMA RWD frameworks )
d 3 AL B g B i > B3 @ARY 7L TR i R bR TR

FORP T E P OBRATE N AR D RRE R ST LB R M

35 %R HE
P HAFRITAILE > AR BT RBOR TR 2B SNERD

S B ,«1;{_,3%\,%“ NEHEST R EAL *%’ VEBRFIFIET ALK

" RWDRWE 2 % ~ e 2 & R 2% - 74« o 50 RWE ™ & AT
R %)\ Al e 45 89 ‘j\ux ZRH L FIPLFERE R B
P‘?'%KFNEB%“E‘E%R&%?E\%‘;‘-EH% & E %%i;ﬁmpx IR G ga s T o

V. 2y #MS:E)&)%FIF%’ fj;;}j%"f}q})'?ﬁlj@f; :
d f{%‘;’%? ifﬁ'ﬁﬁi%‘gé\ oo B - LLEA’]W—"’% RWE ]? fﬁﬁi :
« P84 Aded Al RWD/RWE ~ S 418 & dp bl & %

fokd o UE RRESINE L (T S el

I
ot
N
B
‘ﬂﬁ

F AR (Medical Advisor) : {8 HE B RA E%%E« ESCEN

R
g

FES DL FREL - FERGRTE RWEF LK HERWD
EREVE NS LR R SR AR L
REFENF Ao HALR YL L > PR BETERFNFER
;}7%00
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*  RWD 4 7 # & % _(Real-World Data Scientist) : (s 5% B> f &
%

‘%ﬁ

2 v‘ng(;}j%A}ﬁ_‘é; » 34 £ RWD —“F.*“\ju#;gg; N ;Fi;;g s ERE L
AR > TR S et AL B (40 ML #23]) 8 2k 2T 1 & ﬁ'*‘%::%x
WY o AB R BT T TAE L AR T i o H

INEI  SNETCEC Y LTI N N

s FTRHAHSLAIR* :}‘a‘.ihdff (IT/AI Enablement) : {8 *f 5 % % C- #

4

=

EHREFAIFLROTARELS > L FTRT SEE P IVATR

“Sm

WE N Z B EAIEEN o ARG BT WUEF D P s Al #dy

A TG TRl SR~ TORG IR AR TR R e

GE ARG U R R A AN A TS F R AR
F=ZBAEAIE RWE B+ P &gkt d d cndff o s Peonv g7 B3 A7 K&
FALRGES A S N RBEA R B R AT AF N E R

SR R I R R LY S g/ E Sl

FoRA 7

AR

=i

o

Mkihe 31 BFRPBHEFDILTEEZ A EL FeniFAP
e FAAH R THRR R S TREFS A BTRERE
W P Al4cimiad RWD# M 5 RWE X A3 £ & -

BRGNS > AP RENE ST ERN B2 BT P R4
T FF oo B ALY B TAAIL S T SR T Bk b7
Pl e B KT RSP RENAL AL G R TR UF EL B

S

K

Oz KRRk st v (Moore 1993, Moore 1996, Rong, Wu et al. 2015) » £32

Bl
=

s

HFFEF LA LRWE chpro i F10 {0g 238 (0848
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BRI P F R T AR S AR R PFRE SER R Al

e

B % A 4ot 28 ok

3y

PFRT E P PR B T LR RS € 0 i

SR 0 AL RO R TR KRR REA SR AL
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frf FolA4H

4.1. IQVIA

2P F R IQVIA L2 oA L hF Ha g IR F R s 47 7
d §Rk A7 1 184 Quintiles &2 ?5%? HF M IMS Health > 2016 # & 5@ = o 3%
D PRI E R 0 2017 E & Ex IQVIA S 0 B o & 100 F OB R RIET K
%mm%ﬁl’@§§%~ikﬁﬁ By E AP S L4 2 IQVIA 1538
p 7 P Health Data Catalog 2= = e < chi B T T A ~ B ¥k L gt ik (@
BAD L2 6PEAERERFEFINFELO-HMRAF - ZOPEDRE

% 47 5. (IQVIA 2024) :

Il

o FFf2ii3 % (Research & Development Solutions) : ¥ {2/ £ 7 *F & PRj%
(Contract Research Organization ; CRO) » % # $ ® & % = 3§ B ik F% &K T H
s RFH T Bl f R R IR o R IQVIA 2024 &£ PR BT
PR AR YT B 5 55% o

o PHEL{STfEAF % (Technology & Analytics Solutions) © 3% i B 4 3 ZF
W PR A S A NZ EREFFLERBE @2 GPF L 2 F 28
%%%ﬁoRWE%ﬁ%%%ﬁﬁh’@§£ﬁ§@ﬁ§%&%ﬁ%ﬁﬁﬁﬁ
B0 IQVIA $4 A2 12 % 4 30l ehit & 38+ 4,100 5 B T E %
REL00 5 BRI ~ 2R T3 pE - ATl FR2EIRT
Foo ik BB IQVIA 2024 & PARBE 7 > MR % (Y o 15 5 40% o

- ¥R T 73§24 % (Contract Sales & Medical Solutions) : & &% 5.5 33
B FEBARFAFRIRD > hEAS D ZF LS o 2R IQVIA

2024 # PAIRBET o M fREAS FRRF OGN E 5% -
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Segment Revenues
(in millions) 2024 2023 2022
Technology & Analytics Solutions h) 6,160 $ 5862 $§ 5,746
Research & Development Solutions 8,527 8,395 7,921
Contract Sales & Medical Solutions 718 727 743
Total 15,405 14,984 14,410

TR kR L IQVIA 2024 # 3£ (IQVIA 2024)

WL ~IQVIA2024 & xR 7 Fjdik 2 A2 ¥ it

411 7% FH:51 ML

T A IQVIA ek A 45 25 % ¢ RWE fRik R 7 A 47 o

PHREF ALRBHRLAFPRAIP oA BRI &P {2

Hv
A
=

RWE i& (7 &4 & 2 4215 »cldsmfin ~ S EmEfet 7 B ERE
o IQVIA» p RIS EFRFEA S FRBE CAREF L LGS
M LBV ¥y =y éﬁi CREFTRAEELITRE . blde 0 L2 B
1‘{;" |* RWE % /5% Wk e A2 3 » Fx ;%’d R RFRENR
BB e § AT LR IQVIA hRWE FRAHE » F B F A4 1 ks e
BELE: AP LT R BEORWE 5 Fens &5 d > I v
Mt Teh ~ E B8 F RS RWE -

HBRRYE CIQVIA dl B ik 5 ~ f%%%bﬂﬂﬁ%ﬁoﬁi’Qﬁii
E@E%ﬁ%?ﬁﬂ%Q?~§%%ﬁ¢i%$@ﬁ%ﬁ’&ﬁi§m
RWEF 7 & ficdp A48 %2 d LA MERFE G S5 - H o
IQVIA # - F F g L &2 27T & > ¢ 3 58 4 i 547 1 1= (IQVIA
Institute for Human Data Science ) % # 2 B34 frF 2 T S & RiITH & 48
JRF% > i7]4- IQVIA Human Data Science Cloud > ;8 % 7 p d I 2 S B F
Ao %= S IQVIA » 353 8% = NIk BB & 0 4o RWE X g 2
1 {Eym4g > & CRM % 5t (4r Salesforce) f14% > @ W H-{ @2 2 L
T AT S AW NME UGB LERL - pFIQVIAT ST S EFE LY
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'
014\

FEEER - PEFUE 9 AT REERL
(42021 & % 4% =1 Use of real-world data and real-world evidence to support
drug reimbursement decision-making in Asia) (Lin, Ahn et al. 2021) » r4¥51

RTINS T IR ST

IQVIA Human Data Science Cloud offers modular, interoperable
solutions engineered for healthcare

THE RIGHT DATA THE RIGHT INSIGHTS THE RIGHT ACTIONS \
7
0oo
00O clinical
o O
@ ... ‘. ° ® 0oo Embedded
° Real World intelli
.‘. n @ . . OO0 Real Worl intelligence
. e [DDD Intuitive
... * ® . .. Data Data Insights 000 safety / Reg Interoperable
V—F ¥ sourcing integration generation
. @ © . J 0oo
000 commercial
Data networks Information Applications from R&D to
and extraction management services commercialization

TR kR D IQVIA F 2 %3k ! Your healthcare data deserves more than just a
cloud.(IQVIA n.d.)

W+ - ~IQVIA F# AT > : Human Data Science Cloud

FEEM % IQVIA ¥ &5 BE W2 R~ chd (EM th o % 215 430 F HR

-
ax
S
o
=
by
4
8z
4
Gy
v
==
pd
Dy
J?Q
1<
i
.
..\
AN
-h_‘\
‘ot
=
N
)
‘D.
it3

R RSP ol B
gt W o IQVIAI* B R LA Fed (TRARFSEHEA1T) T § 2
BB R S Mo BIFER T R4 d IQVIA A A 5 T- skt £ 0F
%ﬁoﬁ&k%’mWAsﬁ%%«@mgéi%’éﬁﬁméﬁ%@ﬁ$
TEPAFR L EIQVIA LR A 0 B LR E  BIEATH LB E o B
2. > IQVIA t RWE AE 32 VB R 5N 4 & feBs & A3 ) (@ e

S

b ‘i‘.ﬁg z =R

S HAIREAERSL
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LEA CIQVIA sz g kR & ¥ A 5 = #f ¢ p L &_Health Data Catalog
PR TR (DaaS) c Te R A RBTRER Y A FTHERY
B REE B AR R T RS B SR Ao L B IRAE - SR S
U2 F 9% F hfer kiR o # 5 LT SIRaEY (PaaS) » IQVIA # & % %
Z # T 5 (4 Human Data Science Cloud ~ NLP Insights Hub % ) » 12 #ic48 7

PRAET e 0 B SR ART SR BH Y Slef A 4T el TR

’

Biep o S LEHE T UM AAL R (AaaS) » EHEMSF LR T
Hor AR E T £ IQVIA € B XLk SN4RH - 3% RIFIE R 4T
BefpEnd » HEFERG - FHE  SERERINEFTHLER
il AT e IQVIA ERRRABHE T O TR

BT ik : IQVIA (B 4 F RV 4 3

\\\
>z;\-

SHE e A AL HER A BT A D
FRALRM ETA  REERE T I RF - AREE - AT BB R
%ﬂﬁ’ﬁ%gﬁﬁﬁﬁﬁ’%Wﬁﬁmﬁiiﬁwﬂﬁ@%%ﬁ,j?
P-4 4,100 37 RWD FHLE - ABF M 50 b 5L AT
#F5 0 Human Data Science Cloud ~ * »tfg/k * A X P~ NLP T 5 ~ 5 R¥k
¥tk % 1 % Health Data Catalog » 12 2 B ATéhd = 38 AL 432 > 50478 % 12
i R B39 4 47 TR AIQVIA nd., IQVIA nd.) » % = > IQVIA £ # &
WE2PEFHPHe T 22RLNEHBESRERE > £ 22 K64
BRAGHEARATXLZEL AT A -

Métied : fL LFEPAEHES S 5 ’IQVIA—,';i’%i#%?J’% ~ L ATE RG

WH LT 0 THRFERE > X RATHEEL AL * oA ¢ s
WA AT B FRIEAERRE S LR R 2

TR - TR AR ( General Data Protection Regulation ; GDPR) ~ ¥ K
S EEYELREERE-TEE VIR AR S LS8 E-E N Rk RS
o FRELLEFE LSRN HFFEALRE S G 0 IQVIA #FH RN
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ALFEE] (Ao o TER S i B 638 ) > NLP ez R AR AL 1 - 351
B> ¥ E Agentic AI (p A FFay A32) M A4z p # v (IQVIA 2025) -
B hEAEANEAH L o IQVIA & &2 EHRWE f2il= % » 5055 %
MR RIRLER  AKE SRS 2R

MEEE TPt THREF R FRBHE FRFGL A~ EEPHR
NPBREREFTHE > SRS LT N ER SR o PlAcE ¢ FR R
B oe R ZE R RSB E SRR BT TR F # (National Anti-Tumor Drug
Surveillance System ; NATDSS) FALRE o ¥ ¢b » T S8 0§
IQVIA bt 4 & 4 & > 2.8 NVIDIA & £ 5 F o & B AL 3] > 151
B ORAHZEHES T S p it 4 & Salesforce s P2 & IFF Y K&
G Ao U E TR IQVIA Hjer 230§ i

X RBHIQVIAHRWE £55 5 A1 8¢ fu < 0] o § L LFRBE2
RIRA R 0 ¢ o THRERS L HARET ~ Ihpd 8 Wiy A~ 2 A
BARE GO R AR B  EFRRE S E > Gl IR TR A

PR UEEEH e o L ARERE BT BFHR A R FRSE

bz
=i

BOAFERa AL IQVIAF ER > FRFT EWIT &~ B2
fe AT BA| enB 3 B G k SvazE > blde AT 2232 - Agentic Al » 11 2 &8
NVIDIA & (T4 5% o $ = 52 4 AFFEI L TR AL 0B p2 - > my
FAE R IT 222 % 5 R B R HF T RG] ¥ RWE Firde
B0 2024 EFLFLE AT A 4 Ak A G 75% . ok s [QVIA 23k
BEiE o A F A HEERZI S AR FRAPEIFFEIEIA o B3
R A A A IQVIA L9 8 & Rk i o F R eEs L R
FEE ZHRAFTREF T - UL AR AP L L BE R SOFRT 7
% 1 IQVIA & RWE Af 328 ¢ £ 5058 = 00 8 s en 2 R B TR o2 47
T2 o AN AR5 A RIS IQVIA § iR R WEA
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¥4 RWE 13 K& p L g iepRisa 4 o o PF o B 4chs (795 LB Bk
HEETH AR B Y OB e A AE S G BRERR A TS
BEBGOS AR 5o L IQVIAZER ARE T e RS RE 0 7

W ANCEA > £ 8 RWE £75 4 >3 B4 5L B4 o

W+ = S IQVIA B 4 4 7 #

4.1.2 Al 3 3%

NLP j%;&-= % ' IQVIA 41 * NLP PR R 2 & ('hr'-‘]}% ffisdr ~ 53R
2)¢ FEgere 2 AE TR B TR AT B EL M o 640 NLP ¥
532 56%:0E8 b 'R %‘ﬁ FER T X .,%fﬁf@& 17 BF R (IQVIA 2023) - & #2019

£ 5> 3 NLP < 4 ,Tk‘g % JE Fierce Innovation Award in Life Sciences ° £ JLH %

.

Al Sp s enF LA e b 42 £ 3 2 (IQVIA 2020) -
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Identify HCC and ICD-10-CM with NLP

" aceaz )
HCC 85

Congestive  |——
heart failure

M )

- ~
' \

1 IQVIA NLP [

1

: 1

) 1

1 1

1 1

1 1

1 1

1 1

1 1

! ! Breast,

Context prostate,

and other

...was diagnosed ;

1

1

1

1

1

1

1

'

1

1

1

1

’

Machine learning
&

]

ICD-10-CM codes

N
j_/

Ontologies

CLINICAL NOTE HCC12 Ly
ESO.‘B Heart failure unspecifiea
cancers and
with heart failure... tUmoUrs \ /
Linguistics N - :
....because of the CHF, Additional evidence
the patients was prescribed ( HCC 47 \ (MEAT)

Disorders of
—

immunity Chest Bipedal Edema
Nee
s
o A

Negation

TR kiR IQVIA T = 42k (IQVIA n.d.)

R

WL = ~IQVIA AI-NLP 4% @ b "B > Zinde

20 to 30 year-old Female
ED Patient @ presents with headache,

nausea, and dizziness

Flagged “victim of crime”
by NLP “victim of abuse”

Humanin P\ Provided summary of EMR,
the Loop &Y presented info to clinician

Used a trauma-informed
approach allowed patient
to share more info

Social Worker
Assessment

AV
Resources Patient referred to services for

& impact PTSD care and legal assistance

=

TR kR D IQVIA F > &5k Closing Care Gaps using Social Determinants of
Health(IQVIA n.d.)
W+ = -~ IQVIA 7 AI-NLP g #
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ML #3gRI~ 47+ % ML #:3] > IQVIA s & = B F 5% R 15 5 ~ %8

WA BTFRIERT 10 % o L HETIERAFL G~ BRARLSEES

i FTEERGI LS B R

The AI algorithm had substantially greater precision compared to a business rule approach in finding patients and relevant HCPs

L1 Maintenance initiation L2 Maintenance initiation L4 or Later progression

fg{" Percentage of patients transitioning (3mo outcome)

15x
precision‘v\rJ]scirnessAeIin 29% 63x 25% o 29%
Competitor Al* Competitor AL* Competitor Al*
rule rule rule

*Top 500 patients scored by the model
/% Percentage of linked HCPs with transitioning patients (3mo outcome)

3x
10X 30y 33 369 48%
Increase in
precision using Al
19%
4% 1.10% -
Competitor AI* Competitor AI* Competitor AI*
rule Top 500 HCPs rule Top 300 HCPs rule Top 1000 HCPs

*Field Alerts available only in the U.S.

TR KR D IQVIA F & 5k ¢ Al Case Study — How IQVIA Increased Target
Patient Identification 15X (IQVIA 2023)

B+ 7 ~ IQVIA th AI-ML # i *

& A HR e e RS IQVIA # = 11 RWD ' 4ue T & & B8 = ( Synthetic
Control Arm) | » ¥t Tk M 2 > * S0 FE B (F 5 e e » &4
AF ARy AR o e TR TR RS R B Bt i 2 (IQVIA
2025) -
RRFFRARFRE A FF R AITFEATE oA - 2
s S RN SR L SR RS 1 TS R R
B3 IQVIA o * AL#R B E T3 pAES & &2 L ¥ 2Tk sk
X o BRI R R ERRROLF FERELAT Y L (QVIA

2024) -
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*  Agentic Al &2 & 84 L i i 27 AHIB It o IQVIA &
#Arae I (Alagents) 31 » F g fofp £inde? > v - k7| TAI 452 | &
R E AR a4 iF 22025 # IQVIA ¥ NVIDIA &£ 545 % B
agentic Al R3] > & 2 §fk iABfad 2422 ~ F7ie BEF JLEATE ~ B P R4 12 o
IQVIA £ 57 > I 2025 & & -9 B Az 40 A0t 25 AL * b > SR8 Tk 2% 2
PR SR EE A 2 =~ & &% 1S 30%(Blake 2025, Buntz 2025) ©

QA St s AT e & 5 IQVIA # & RWE j2 = Zchfr e fIR o £ H 5

# NLP 2 ML & F e ~ A 7 F 2314 2 45 > AL 24 IQVIA % RWE e} (&

ALY (e R (B Aol (R E G 4 BB » LRk L (U

BT H A 2 o) (RSB GRRW REHEF R - H5=

BEAER) o HU AT HENEH Al F kAR HRFERLE TR
FOUEPR O FES HRWE 22 {47 (7 0 IQVIA 12 T F o Al 2455 5

PBERFERETART [ FENEY Al SHERTERST 4 M2

4.1.3IQVIA 17 £ Kok & ¥ et

IQVIA 7 RWE %A = & ok ¢

© SR rRHEIQVIA B F A Yt kiRt RWE £ip £4
#Heoph AFHEERNEL S5 > BE R FTHE DaaS ETF kg L
o= BT S EpfEAS % > 4o NLP T 222 RWE 4451 & » 12
SaaS/PaaS st - E “ R i A * Y o Z AR EFHAEHUE R AaaS>
BB TR AL S F 2R E 3 e BRI - B ERGVAT
PRIV N EFREAI - 230 IQVIARZ Y V¥ H%k Dy jesif -

o AR HFAEF ARG I FACIQVIAFANERL S FRATHEZR S FR2
CEBpAHEER LR F PR T AR g LR FE ) Y

o bldrs A MFM AR EEFERIQVIARREZ 2 & iFk-T 5%
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%:gﬂi~ﬁw~é%i%ﬂﬁi%?ﬁ?aé?~§§ﬂu‘§wﬁ&
&% i 2 e 2 R * 3 F (Lin, Ahnetal. 2021) « 2 7 » Fii& 52§ =
PR BT s dod P WE R ¢ < 222 NATDSS i 4(IQVIA 2024) -
T T2 EE A RS PR HIQVIA AL < HE 2 gH
FE L A o

e ABABT ZRCIFBELTASALAET S IQVIA Fiirded Ko EE B4
Bk ok o o 08 2R FRizor~my Eixg vz s 3o
LR DlAe T AT D Brde Bl ¥ 458 RWD ks B o ¥ TR
He Pkt FE R AT A 0 ¥ - 2 6 0 IQVIA 22 NVIDIA % fi3t 2 72
SRR R S EH Al AR IR T HCA] 0 1R B R R B SR
i PRFE o b 5 IQVIA = = Innovation Hub £]#77 & » B AT4| O 28 (7
FTRAPE L IFRPERSN R B AT SRR P B R
FRIT REdrtrToel® %@ 2 BFH AFFRE Sl S f¢
e A BHCR  IQVIA 7 WES U B D@ TR kiR 2 4 P

DB ERE e At B R 82PN EPRATET A TR I

3% D IQVIA f RWE A7 engi £10 &5 5 & f # $70 F it e $ RAvpIA7
BRSNS ORFET BB TR T SR BRI F AT

IQVIA = 7 3g * chfe » hdF o @ Al sl » » (REJRIFE § B iy Bcd
Biopg o VO IQVIAREL M Fahiw > FRT 2B BEELAEAL TR

m

n\\—

Eod pt¥ A IQVIA & 2 B Al % & RWE 7 2 5 7 ¥R (fz

A

B
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4.2. Flatiron Health
2PFFRETEIN2012Fd B 27 B VE%@%‘"E“%E’ FAIFER £ P2 7 en
Nat Turner ¥ Zach Weinberg # £ & ¥ 7= = » ¥ JE {F Google # = & Alphabet =
SHIF(F L -3 5 & 2021, Taylor 2024) - Flatiron Health e i & ~ & 130
”ﬁ*§%%ﬁ2?’ﬂ*ﬂﬁﬁﬁﬁﬁ&ﬁﬁ%%?a’@%éﬁi;~ﬁ@

4E
FRAE CRWDE A1 & A B & FEF o o 2P A2 AL

AT R A B4 K > A 2018 & 5 B (Roche) 119 19 g ¥ iy
¥ % & % Flatiron Health #cpt > & H 5 » B <& 7T > {v Flatiron Health 7 %3 i
@' RN By Ly % (Healthcare n.d.) °

4.2.1 7 ¥H1 A MEER F
e P %% : Flatiron Health ¢hp &% 3,2 ¥ 2 :}i?%’ ~ MR E PERS
o TR RIS AR FE L

S F R P RWD 4 575 B 5
TR AR PRI T H RS

TR S TR R S
BEF - SR g 4 E v SET S @R Rhie 7 g S
Lo LB RS DREF R L G S

© BEARIZERWD > iF2 ok tERF - ERAITEEF RS B

A . A
BAH B P i B

=

R R RRKVE LA RN R E PR

WL EF RERFE > B F FEAp g 2 o 4t b Flatiron

R A BLERS AL TR SERAARABI IR A SR ETE
¥ AT F MBI IR DR RO o

e MR : Flatiron Health %8 7 ~ 1t il B {0 > fad B T 5 28 g JRAZ e
e Bypice B - o BB FRBHE S S TRKRSIVE R TRE S
FRESFEE Y YAFR A 0 BEA § FMT 5 (4 OncoEMR® -
Flatiron Clinical Pipe™ ~ ) #-femk FALp & P I3 k3o @it Flini

AR~ AP bRk i o Flatiron b PR E Rl 80 NEUE SO & Foh
45

doi:10.6342/NTU202503195



Wi T3 FERFFFELAFLENRY  RASREEPEFT
i o g #F > Flatiron 2 4 Trusted Partner Network > &2 # T8 = R R &
RPN AYHRAME L R BEE R AP Sk Ee

BH o HEHT 2003 £ 2k G cngi B4 o

$g ONCOEMR

Molecular Profiling Test

2Test, Patient M - #1234 - 05/25/1980 (42)

Disease information

Diagnosis * Non- sman Cell Lun, gC N:M(Thnﬂx)
©34.02 - Malignant n of left main bronchus

Stage Stage IVB

Specimen information

Pathols rt
ol reps O Pathology report #1 06-15-2022 847.65kB

O Prostate Tissue Biopsy 06-15-2022 397.50 kB
@ Lung tissue biopsy 06-15-2022 1.05MB
O Pathology report pending

O other

(@ Patnologist choice
@

() Specific specimen requested
Patient status at collection *

Office/Clinic

Date of discharge

Additional tests

F# kiR © Flatiron Health ¥ = %3 : OncoEMR®(Flatiron n.d.)

® -+ = ~ Flatiron Health ¢ T = OncoEMR®

s BEMB I RREL LR RPELEPEMA  ZEERUL fEAS R
&7 P\?%’}%%ﬁﬁ’d@i%i#ﬁﬂ% Foo Tikfpt P HRAF TS T
SR e bl HEFRRE SR GTRE CAFLSF LR HUE L PR
FEEFEFIEE AR R P BdRiE B2 A 47 H0A] o 4t ¢h > Flatiron »
BESRREARALRAREFNL WA S AIEATH R RE > R LA
(co-development ) 2 £IFT 5 15w g 2 B (2 > D PRIMAEF R &
TR B S

s REXRR:IPORRE HEMWMTE ERRBELEEELEZ oL

% #§ 4% % OncoEMR® -~ Flatiron Clinical Pipe™# Flatiron Assist™ % #fi & & i
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PR e FRPBERERTRY
B2 (SaaS) -
W e BRI S A TR 0 BB RTER B -
(DaaS) - ¢
B> AaaS B3t o
T F & 17447 RWE # 7 - Flatiron ¥

‘:l B;\/F' A ,‘Eu](/‘

Angie Allen F - 87201 - 11/22/1951 (69)

About this patient

Breast Cancer /

CLINICAL FACTORS FOUND IN EHR
HISTOLOGY: Ductal/NST

HORMONE RECEPTOR STATUS: Positive
M: cMO

N: pN2a

T.pT1a
ADD CLINICAL FACTORS

UNSELECTALL

Search

HER2 STATUS: Negative
TREATMENT SETTING: Adjuvant

TYPE OF THERAPY: Non-Endocrine
Therapy

QUICKLY ADD

Adjuvant/Endocrine Therapy

L ¢} 5 Flatiron 7= 3% & &

HFRET R -
[otoronssr
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Search by regimen name or drug

Q Options +

Standard of Care (6)  Clinical Trials

Preferred regimens >

PRACTICE PREFERRED ~ NCCN PREFERRED
NCCN_BRS13a,13b: DOXOrubici D1-Cy

0)D1 Q14D x 4 f/b PACLitaxel(175)D1 Q14D x 4 (Dose-dense AC f/b PACLitaxel Q14D)

PRACTICE PREFERRED ~ NCCN PREFERRED
NCCN_BRS62: DOCEtaxel(75)D1-Cyclophosphamide(600)D1 Q21D x 4 (TC)

Other regimens «

NCCN_BRS6a,6b: DOXOrubicin(60)D1-C: 00)D1 Q21D x 4 /b PACLitaxel(80)D1 Q7D x 12 (AC fib PACLitaxel Q7D)
NCCN_BRS71a,71b: DOXOrubicin(60)D1-C 0)D1 Q21D x 4 flb DOCEtaxel(100)D1 Q21D x 4 (AC f/b DOCEtaxel)
NCCN_BRS101: DOXO D1-C 0)D1 Q14D x 4 (Dose-dense AC)

NCCN_BRST7: EpiRUBIcin(100)D1-Cyclophosphamide(830)D1 Q21D x 8
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NCI ~ & 7% & & % % (National Comprehensive Cancer Network ; NCCN )
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I8 22
el

10
—— 200 Structured Data =
agar
Demographics Vitals Structured
O enr ] Data
o i
£ 2 / Drug Orders Labs Processing
=l
4 — Unstructured Data ——
Y Unstructured
\ Physician Notes Radiology Data —
N _ Processing e
Pathology Discharge Notes RWD/E
/ Database
— (+ Data Outside EHR —— pd
Social Security Death Index Data
@ Processing
Obituary data Radiology images
FIGURE 1
Overview of data variables defined by structured and unstructured information in EHR
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@ -+ ~ -~ Flatiron Health 7 RWE F # %k

48

doi:10.6342/NTU202503195



3y

*  M4Es (T3 ! Flatiron Health ehhf 4t & (v Lia F % ¥R g ¥4 g
G RRBL A AR F R S 2R o R TR TR 2
EITEFELFE ST THUEXP BREAF T B o 2 ¢ Flatiron
B AR RN PRI BT SR FERAR P AT
B (4-FDA) 2 2257 54 (4o NCI) 48 ¥ 2 & 17 > & 42 d RWD &
FCR N EREFFTL P A e o

. =N d&.?é,'—ﬁ . Flatiron Health 74 £ = ﬂkéﬁé JJ;%:T,% %&ﬁmm%ﬁg% ?- %

¢ AR TALFIL R 1 T AR - 2

4-

S TR 1T A # R % i

SPe R Y LA RT R AIL ST SR B 2P

[

FTh¥?wI oEFREiorge e s HEHES ALK R EFF
2o 5 AFE P PRI-EH o Flatiton = F %78 2 LB S A o B

SPFEFRATHREL EBFAE FAZ 2B XA B LR 2

+ % : Flatiron Health % T FH v 2 & | op £:84E > FLF* Al ¢ iHNLP
P BB T I RFEC LIV NEFEREEY SRWE - H i 4

B 2 E R OREDS R T ARE 0 S FATE 800 Foa R H 2 500 § A&
Hrekr o FHF AW ERTHEERES (p2ey) ~£PE T (%5«‘),%? 7R

TR maResRS (AL R P ) 0 R TSR DA B E E L

49

doi:10.6342/NTU202503195



W 4 - Flatiron 7 £#53%4 7 #
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o © © o

Search for “ECOG” or

Select relevant “performance” within Apply a regular Identify the extracted
reatmentwindow  ——= threewordsoftne  —= SEERR S, —e EO o
(30 to +7 days) szgfésfgr_r:’ in numeral PS score PS score
“... patient's performance status is [] today ...” J ECOG Date ECOG
PS
4 4 Score
g 2 3 “.... performance status is good today ..." x
s 3 7March 2019 | 1
2 2
©o
@
I
-+

7o &R Flatiron Health £ ji=#p 7 3¢ % (Cohen, Rosic et al. 2023)
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FLReSl @*r gy g5 Fooes 185 £X0%¢ ¥ &* (Birnbaum,
Nussbaum et al. 2020, Ma, Long et al. 2020, Zhang, Gossai et al. 2021, Estevez,
Benedum et al. 2022, Adamson, Waskom et al. 2023, Benedum, Sondhi et al.
2023, Cohen, Rosic et al. 2023, Castellanos, Wittmershaus et al. 2024) -
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— EHR-to-EDC tool used by 8 users —

£ Measures and Results

3 = Types and volume of structured data accessible via FHIR
— = —— APIs and amenable for transfer (‘mapped’) across protocols
EEQ lE EE@ © = Volume of data transferred per protocol
3 = Time for data transfer submission
= Overall time spent in the application

3 Academic medical centers
31 Patients enrolled

Four phase | cancer clinical trials ‘| 11342 individual data @ 995 unique CRFs

—————————————————————————————— | elements auto-transferred submitted
23 Fehruary 2023 (15-month observation period) 31 May 2024 E
(start date) (end date)

v

89% laboratory values @
- 8% vitals
i

[ Automated transfer of study data |

EHR EDC
Epicy —-- EHR-to-EDCtool --»  (Rayp

©) ©)

2,25 min = average 37 s = average
time spent in tool per CRF time to complete a CRF

Figure 1. Study methods and results summary.
API, application programming interface; CRF, case report form; EDC, electronic data capture; EHR, electronic health record; FHIR, Fast Healthcare Interoperability
Resources.

7o kR Flatiron & 58 7|4 4 : Flatiron Clinical Pipe™(Pfeffer, Deneris et
al. 2025)

W= -+ - ~ Flatiron Health 7 Al 3 * = = Flatiron Clinical Pipe™

AL 3 e TRfk B dt ¢ Tok i ol R 4n Bt e R L PP prae s &
A ENRE4EFLFE 2. — o Flatiron §1% ALJF 8 2 FE L F B4 28 ~ A FF
et o P R & TRR Rk DAL FRBHES FR 2
HARIRF RO FBREFAEAA S A ZH TP EELHELHR -
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#g ONCOTRIALS

Patient Clinical Info Open in OncoEMR Trials ©

Diagnosis Active trials

Primary diagnosis in OncoEMR
This patient does not have any active trials

Colorectal cancer 09/04/2021
Stage lla (04/05/21) Date of diagnosis

Suggested (2 trials)
Bladder cancer 11/04/2018

CRC -ABC - 1234
Disease status Active, recruiting

MSI e
i . ) iah - 9/27/2021 Colorectal cancer
Metastatic disease Verifiec High R
FoundationOne CDx
Metastatic

janedoe@f Foundation Medicine

Edit metastatic status #

Basket Trial 123

Active, recruiting

Biomarker and genomic results i Cohort B: BRAF positive, metastatic colorectal cancer

Open to enroliment

FoundationOne CDx 09/27/2021

Results are summarized below

Colorectal cancer

Date results received BRAF positive

Metastatic

Likely| Caris Molecular Testing 03/22/2019

Document identified as possible NGS result I' Document date

Cohort C: TMB low
Open to enroliment

Results relevant to your Active and Pending trials

Solid tumors

TMB low

BRAF 9/27/2021
FoundationOne CDx
Foundation Medicine Cohort D: ERBB2 or HER2

Open to enroliment

Positive
VB00E

F# kiR © Flatiron Health ¥ = %t : OncoTrials® (Flatiron n.d.)

B = -+ = -~ Flatiron Health ¢7 Al H A * T 5 OncoTrials®
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4.3. Aetion
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4.3.2 Al &8 * 3

. BARFE T ®#FFLE ¢ Action #-2 =3¢ Al & * ** Substantiate 2@ > B d
M Measures Assistant | ,& %t » % & Amazon Bedrock 7 Claude 3 #3227 p 22 5
#FE (RAG ) » aF® #0p RF T HEF L F R o TH IR
Z%ris # % metformin mﬁ"*‘J ) o P E S TR TS T RE
(Measures) ° 3%# ic R E TGt B4R = R R TR AR BRig
A4 TRHEFFTERTHESRIFE RAFT AR TR SEIRLR

13 3k 3+ o (Services 2025, Services 2025)

E AWS Cloud .é
K8s Cluster .
A data analytics
platform for longitudinal
patient data
8 N L) Astion® Aetion®
& Substantiate - Evidence Platform
UsFrs | Longitudinal
| | Real World
| Incorporate domain Data
‘ | knowledge to prompt
|
| |
|
| &
| { }
| N
| Prompt
Measures template
| Assistant
} SeTlce Retrieval pool
| 0
| N
|
| Sentence *
| Amazon Transformer |
| Bedrock Retriever |
|
| I
‘ Incorporate real-world examples to the retrieval pool ‘
(reorporate restWorld examples o Mereeva’ e J

AL KR AWS F 2 %k How Aetion is using generative Al and Amazon
Bedrock to translate scientific intent to results(Services 2025)
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e B de HMIFE % © & Discover #-%2 7 » T Smart Subgroups Interpreter | i% i &
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Build clusters Name

(X ) .
amm _ Define population Create patient Generate and clusters and
population features summarize answer user
Users features queries
s Gl
® 1
%%cmnz ‘smart subgroups and chat__| . 8% Aefion"
o over
Users
| Longitudinal
Real World
Data

Aetion’ : o K8s

Evidence Platorm [t ‘EI 03 |9

'Alongitudinal data Smen Sugroups
Kaés

Aetion
Measure
Library

analytics platiorm Train model Amazon
Bedrock

Cluster
feature
summaries
() Answer usr qurie on smart subgroups

Generate descriptive subgroup names

Prompt
templates.

AL KR © AWS F > %k How Aetion is using generative Al and Amazon
Bedrock to unlock hidden insights about patient populations(Services 2025)

Bl= L+ I -~ Aetion #7 AIl H R * #_ % Discover

B FRMHHE * Generate 1 & 5 & ALSRH cnh 2 80 10 & & S i 2 & 1

B B LR A B R B MR AR AT B BR R L

ém.
=k

HR L TRk E % K 2 (Aetion n.d.) ©

Figure 1. Augmentation of clinical trial datasets using the generative model.
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4.4. TriNetX
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FIGURE 3
Definition of index event, baseline characteristics and outcomes. On the TriNetX platform, the index event that is defined by a specific occurrence or

point in time to define the starting point for follow-up is defined by the selected criteria for each cohort. Baseline characteristics of the cohorts occurring
at any time (up to 20 years) prior to the index event can be used for propensity-score matching or for an in-depth description of the coherts. Outcomes
following the index event, again for up to 20 years after the index event, are by default considered 1 day after the index event.

TR kiR ¢ TriNetX & jiw#p 713 % (Ludwig, Anson et al. 2025)

W=+ ~ TriNetX 0 Al F AR #

4.4.3 TriNetX e75 ¥ vk 27 F Jofic s
TriNetX e $ 1t vk 7 P42 5 g BT 5 2 f A 3 7 4rdp B 3 IR

B g 1 RWD i BRI o 4 foii o TriNetX 5~ 5 # 2

69

doi:10.6342/NTU202503195



fﬁ%i%%%ﬁ*ﬁ?iL&%’ﬁ%ﬂiﬁm&ﬁi;@?ﬁﬁﬁ
BEPE TR ET V-2 h o el AR PEAE T ORI AR
%%’*Hﬁ%ﬁE%%ﬁﬁ#ﬁﬁ%ﬁ&&%oEﬁﬁﬁﬁ?%ﬁ%%ﬁﬁ%

3
1{1

Fobitmb TR PRALEE LI BE 25180 Rk AT
H1E

"3»

oo MEF EAE B o TriNetX # #7371 B Lol FRBE 0 %
o R EL S e FF R blde s YA B dr s T B B TriNetX PR # %
BgHolend gulit TR o 7 0FE s s 47 JWE 2 P4 ¥ 430 TriNetX
FEBEE I HORWEF T R TR AR 8 P E %3 8424
AFELRE 3G o TriNetX T £ A FENREHRBEAL S AL o 2L
PO XTEBETH AR L E IR S Gl 2022 & 2FH AP AT
W25 ELFLAEFT AL AT P o o oA F R B R B
F e R R TriNetX @9 00 ae 2 o fis AT W] R edp R A B 1 TR
Fethen® 3o P pFiRF 2 T RR ORI o 2 FR > TriNetX :38 * & pfe

PR RERARA> R s 12022 & T F 5 E Lt AR $ R Advera Health »

2]

#-H Evidex®% % > 5.5 Pl 5 & & i€ TriNetX JR7% ¥ (TriNetX 2022) - pt #
% TriNetX £ = it e - 2 5 AP 23 KTRARHR R YD 3 8% 2T Rlen2
AR A EF 0 A S A oD FEL 4 o 4R > TriNetX 4 fpd
%< ' 11 OIS/Clinical Data Network % 14 3 53 42 T AF 38 (44 38 ) i i®
Boos it H AR % RWE 457 & iy 4 (TriNetX 2022) o iz 5 484 & {03
BHABRF PG RO L e PR R pEUF 2020 & 2 5 2 KL
% o TriNetX { fF &4k » B #3780 (dr Al e fd 247 ) o2 ke B » 1 4ed 9
BTASREREFCFEFTHE PN 1L SE R (Carlyle 2020) -

ARG o TriNetX # B2 ¥ 7Rt 42 £ 2 4 & X B 0 Gldofhps
T TR ER S AN RWEE § 2 REHR - K # 0 2t SLER

70

doi:10.6342/NTU202503195



B LAFE R 6 TR BB R R ARS R ® TriNetX 217 i
FraEdE  EELRRT o dm 22 o TriNetX B EF T 5N~ B% &
B~ A EARAE N B AR (R ARG ) > S # g 1 p P i
7O H YT AR TN L T BRI T, o A 3 OE RS BRI S Rk
B3t 22 R RWD faik % > R B e P F R AT A

B o

71

doi:10.6342/NTU202503195



4.5. Oncoshot
2PF R A 22018 F 0 o ’«’i%’ﬁﬂ%&éﬁ Dr. Huren Sivaraj £2 7 L 42

& % Ruslan Enikeev % F £]7% > 5 77 4cii%5r)§f FEATE ST > # AL S BF A
%ﬁ&%%%#33902ﬁaﬁAﬁﬁwﬁ%ﬁ%mfl;,g%§h‘
CRO 2 F =9 > 4k & 42 F L H A 3% % # 5 © Oncoshot = B AT4e sl » X 5t
f,?]—%?‘),%f AlJe R A4F > BHIFEI RNV EETRD H - ST L2 RS

(Roche) ~ fe#r#4 J12 (AstraZeneca) > 112 K F|2 A = ACT Genomics £
Guardant Health % - § J& ¥ & p MassMutual £]4% % Milltrust International %
71 Pre-Series A 2 it 3 3 7 (genomics 2020, Smith 2022) - 17 # % Oncoshot {
DANFECEUGFRER LT BH L R el R R F R

(Oncoshot 2023) -

451 F ¥H:51 ML %

e B HZ3¥ ! Oncoshot e &E%*%%iéi{;i:}i?%’ 7 ~$$)$€$5€E#Sﬁ.~§-ﬁ:#5
HARELY 2 ALY - IR T PR L
%o FrEERWD L S8 & e/ g 0 R RIT LR IOF A ER 0 R
REE o

© REAR: PEBELE ~ FIREAR S TEREF L RS TRE ERK D
BE BT RGRPERELTE -

 HRKFY Oncoshot HFLRWEF N7 2 A RRPRIERMLRE R
Tk R A BRI BEAFLHE - FEHERSFEZEERGHME > 4o
AstraZeneca 7 A.Catalyst 2 Tﬁ £IATH % ~ 374 Project EISE ~ ;274 Omico
AFEFE2 AR TMU it B34 2 F RS PFE 225 )
(Oncoshot 2022, Oncoshot 2023) = 4* #t » Oncoshot » #-# &+ 22 AWS
Marketplace # #ci=F 5 » A 2 58275 Fnig 4 > BaEF T By et

T e

72

doi:10.6342/NTU202503195



BEE Mt ¢ Oncoshot P~ £ P Wivg & Y - 22w £ QIR &> Fo A Fix
A ETE TR A HRE > R EFE O EERY > R R E
T HPUE2PRHEB2B L 2 A > 4 B F B R2RERER R 2R
B EFE o T 5onBo(F 1SO27001 22 HIPAA % F %303 > FRfip'Ed o &
3. > Oncoshot 7 #§ & %2 %5 EhBB ALt e > Ragmming i
ZoFEtRFRRAFE SR pES -

Yo & %R 2 Oncoshot ey e kihiE & SaaS 3R B £ £ £ » 25 < H -
H SaaSF s Freamy P o FIRERA L TR TR Bk
Fethsifcd > ¥ AWS 23 &3 % » 4 48 24 » (Servicesn.d.) - ##
% o @22 CRO > Oncoshot Rl {z P~ 4248 &2 & R JRI: % > 1B B4 %R
Grieh g TR S i RWD A4 PRE  0 fF F 005 T ldpF 2 b 47
PLA o BB EFRE S R 7 T ALY @ i (AstraZeneca 2021, Novotech
2022) -

M4EF R © Oncoshot 1B 4 7 s F T 5 )ﬁrlﬁa,ﬁdﬁ FTHE L EMBE
2R AP O o ATl ¢ 35 Al SRE DTk iR T W B 2 TR R A
R A 7 B TN TR AR o A AT AR 1 F R T o Oncoshot 7 37
SH 10§ A % R &K RWD FALE - % f 426 40 I B £
FH(Smith 2022) - 3 % L MEH I F R - B2 RATH » AET LR
i* *F‘u@fn/ﬁ cBFHFET v WELEPR P LT SRR G

LHb LSRR AT o

U <>
Oncoshot Oncoshot

Hospital App Hospital App
—_— o
Identifiable Patient De-Identified Patient Aggregated Patient
Information Information Information

@ Hospital Network @ Virtual Private Cloud Q Virtual Private Cloud £ Trial Sponsors
Controlled by the hospital Controlled by Oncoshot

73

doi:10.6342/NTU202503195



7R &R © Oncoshot F = ez

W= - - TriNetX e7 Al $AFR* @ B2 TR R 4 4

MétiFd @ Oncoshot PR &t in b R E X HWMAF AL G A § & o
W G R AT R T RR TR 0 DN BB E
A AREFIRBET SR b B2 % 2 o FE R RMRESY PR BN
HRE R K EY o B UATIRE A NRERTARLE o
Oncoshot & AR %2 .22 " 4 # P| (4o GDPR ~ PDPA) T en& R F 12 > &

BEFE R EERAEFREEITRE RIS T EETREY -

Y

=

4 & 73 ® & Oncoshot shif 445 ik F F R 84 WEXF ~ SR g

b
PSS
=
B

RS ERF RS PER A FIRFS T ST R ERE  F A% L

BE b E T FREEEA L F L% § Ew 4 Oncoshot 7 & 4 e F 4 F
R BECIERE AR DS WELSPRAGRY T LR > A B E S

AstraZeneca 7 A.Catalyst 2 F £374 % % = 3% > 22 Oncoshot = £If/4 7 § 2
i % o FCAr™ & 0 Oncoshot B AT4e B TRk 7 3 841 ( Singapore Clinical
Research Institute ; SCRI) € (*EISE3+ % > it F > # 2T L7V E R o &F
FLez fojs 4 i+ > Oncoshot 2 ACT Genomics ~ Guardant Health % £ #]4#% /|
NP EEEEEES PR EERT A T2~ AWS Partner Network 3+
FETIRAHARGEELI TR ORI T TP AU RN
# AEH ¢ Oncoshot = Al & d =+ 6w los | g L L P H
o R FAILRFEEMER - A FEZPRET S s mdl Do
i SREFRE RAFTXRK FHOOEPREEFT X EET IR bl
AEISOFERF - FNFL 2L FEFTREEIEST « {8 > Ay BT 5
M

% > 5 > Oncoshot & » ~ E FiRET R IH3p B ~ £ -

74

doi:10.6342/NTU202503195



oo B9 8RR BBEFIRE RS Ao R o BHMEIRI G HES AL
A AR o
% : Oncoshot B2t/ 5 e ~ PRAEF o SR A2 - B BLITRAE £
BEE VRB o - LA AREEE > B AT L THE (plick- 2T AT R

B EES) A R RAEAE

)

W= -+ = ~ Oncoshot chfF ¥4:%4 7 #

4.5.2 Al Hisk* F8
*  FRERFELH TP 1 Oncoshot 56 NLP oA 2 i i #4 4
P FRORATLIFRHETHE S 57 247831 Tt o Oncoshot 1k bt
i WEEREB- EHR ¢ cnB4EF 5 DA ETEE B A c T RS AT
iR 3% 8 AL RCR R A jegt chy Bk 2 BT ehFR B i% P o Oncoshot
BEY T ARFREREFELAT M B FRLAF T - R R KA
-, S G A T (desi- R A sk S R bk ) o

¥ ¢t > Oncoshot 1T # 3 7 ¥ & < 3|3 7 #-3] (Federated Oncology LLM )
75

doi:10.6342/NTU202503195



G 1 i — AR AR A R TR R F e T 0 B Y & AT TRR
TR A R LA B A AR BB R ROT R B ALK
#>Oncoshot & # 3w - B T REAF & TR FTAE | F Bhgpivi it i
Frao @ AR A IROTHRRT SR @272 F L ET Sk o

TRbk RSk e e ¥ A 45 1 24 5 Oncoshot 3P e AL B * 3-8 - Bt »
TR RARI FR R A LB HERE R BRI 2 S BAF AR S
# - Oncoshot $1* AL 37 b F 2@Rkchp & FE T e bz e T8
B >3 TRk 5% T E (de ClinicalTrials.gov) * % fudk # o434 8
* ONLP - ¢ aniph » (R iR JE i~ hal 5 BHE T B33 iF 2 o BlHr RRRF
EUg 2 i Y 5 EGFR R % §R2il- R G A4 o
ALATE S @ R TR 6 E (Rm R 3l=25] fore W ~ 2 =iy ~ A 5]
¥ iPI=EGFR % R s fEfe=2 - MBI pHREMHE) - F- 25 > %
eipd % % > Oncoshot e 5 ¢ & & & (T Feenk e TR R FA4" 4
87 o F R $NE (7 F Oncoshot eh™ e fl i# > A Bup B4 TALE %
EE s PR R Ak K LR AR M e bldo R A 3110 8 8
et g > 27 723 EGFR X% - o g % i B[y r By
s T h o A iE Al et ] 0 # & CRO ¥ Z % Oncoshot /i &+ % 2 5%
BB A BA N i}u,,b @rkp % ﬁ%ﬂ%ﬁv* feil Lo bl4ed FILT G 5
LR o AR A I IR F R o dp xR RS o I M d
Oncoshot & * Trps § FTenfek Tt m 2L Elicdy > 18 5% (Ao B rah ph g
DERFEAT o blder ALY - EH T { AW ORREESER A TEGRET A
v i B M /% 5 & 8 @ Oncoshot # e 1T PFen A H R > 7]
PR AR L ST e v T AT dosb a4 AT AT SR E Y

PRl HARS R R IR FE R LG L p B mRR AR

76

doi:10.6342/NTU202503195



i A B o AL R SR et i 17 TSR Bt s B LA )
Heimd% ) > HFHRB O RARROL I for s 5o
/| % tOncoshot 38 * 7 Al $LAF#-E5 8 1 ik RWD 4 1 3 ke % chfpkif 2

B BiESe¥ RWEF§ SHM Y o 57 090 d 1 oA R%E TR 4 5 L

FE PR R FE

Hospital Unit

@ Availability Zone A
Eall Public subnet
ONCOSHOT
Central Unit B
®

| l NAT gateway

KR_A
B

' Amazon EKS Amazon RDS i
Aggregated ' (Worker Nodes) | PosigreSQL
Information i ! !
2\6/) = @ o e Y (o T e e TSI (it
! s g

> st r U T
: Application Load Balancer ' i
AWS WAF | |Availability Zone B ' i
1 B Frivate subne ! ol -
i App T H L

De-identified m Public subnet

Query

patients ' or
information ' i
| | : 3 RN
\ NAT gateway ‘ @ | (g) S
lw ‘ ‘ 1 =
! : Amazon EKS i Amazon RDS
Hospital EMR ! ' (Worker Nodes) H PostgreSQL (Standby)
System L. I !

Amazon Elastic Container AWS Systems Manager  AWS Key Management Amazon GuardDuty AWS CloudTrail
Registry (Amazon ECR) Service (AWS KMS)

FAL KR AWS F 7 gerb D BEERGCFRLR % %#(AmazonWebSerVice 2024)

W=+ = ~ Oncoshot e Al H s * : BN ;N ’p‘f}i}i#ﬁ‘.

4.5.3 Oncoshot i1 ¥ [ & &2 F o ficsd

T 5L TR ¢ Oncoshot #% P~ SaaS 48 i3 > #-H ficdp T 5 w37 B A5 50
# ﬂ,’%.?{:%gl‘?u'fré_% 2@ o o dowm it AWS Marketplace = & #7571 0 F ¥
"4 7 37 B Oncoshot PR3 > 7 x;#j\é'g FALRAE S B o n TR 12
Oncoshot & ¥ 48 R e ¥ thjc » > o PR IS F a3 9 0 P HE (7 0] R

77

doi:10.6342/NTU202503195



ALY ) o $+8% ¥ CRO £ © » Oncoshot P4 i f £ A & %42
1 N E_ CROME #£B%A P hitg * - TABIThRkP T r T

& ° f AstraZeneca ¥ Oncoshot (174 i£7 > ,T*‘u:}ft 31 AZ 41* 7 Oncoshot 1
“InSite Feasibility”s* iy £-i& B & &% - S8R 4 F [ A %37+ > Oncoshot
FEOF AR e BFHARER CEF R BT R ER
SRR AR IR E SES R AN R

FTHSRGRBAEREIE D NG LB E RWD W 4T 4 G T B

BRT RS B S c AL ME R FREC T EERE L RS

B TL A% ;Oncoshot FiEH R F L#ET Lo %51‘%? [PIEEAE - A =]

B EHF LRELHBDERTF > d BRI HFY o AL
PP R LB A AR BB A TR R RF R B SR AR (G 8
foo Blde o - RE LRSI HE R R OB ATE > ¥ 1531 Oncoshot i 7 &
PRF R GRRREF AT A RS EMERT TR - WEL
728 RWDF L3555 32 #7555 % 0 & F Fafe Oncoshot /&7 &5~ 78
w4R o ¥ R > Oncoshot F 7T - BFH S 7 Fenp £ T B ETES &
T ot 23 E > Oncoshot €% 4k & ¥ ] » 2ATH B EISEF & T » § T
B3R % f (4- Roche ~ Novartis) k%% > # ¥ {HF- R L R F %
# o A %k > Oncoshot & #-i&— #3 B T4 2 5 4] > & arﬁ?ﬁrmyﬁ% TR
THREFD AR T HBdpA~ 45 0 Oncoshot Pl 5 FE4 B0 & & JRAZF o

¥t RWD e £ 60 5 3 BB ML - Bl {5 HlpdiF o 4 2

F&/J °
28 AIH® R - BPRES FTAHRIE > Oncoshot » 1B R R &2 & i %

FiFIC T RIS o & 7 52 AstraZeneca 7 A.Catalyst 2 Tﬁf, |Friei o &4
Roche Foundation medicine = F]#& BT 5 » 22 CRO & 1748 §/k 85 F7H
FOoB P EAE c LA PRAFFE LT ¢ 72 Omico A Flle

78

doi:10.6342/NTU202503195



VECAAFEARLOFALRET MR B A 0 5o SR
WEEFFR PS5 2 a2LEHE 2 Oncoshot 7 Hjk B~ 2
EoLREHTH O RN

/] %t Oncoshot e £ Ho38 frw a3t Nlicdp-4 B-%Wm ) = & Bk Al G
e ey Foplch o plE A e itel RREEER & ik
AR BN S AR FRFAIREVAUDRWD B R RE - AR BT

X FTES D B SRS o

79

doi:10.6342/NTU202503195



FIF RUFEEAI

50. P EEN LA BERE T

Sd muyk T R

-~

#

EEAFEr AT T UERT P AR ERN S B
Bo(ePEEHE S SR TN G MET R E AR S AR B
Rl - RALRE AL o AP HFREFRNT LGS WP T
51.1 BB Ed
o 2 AA¥MESEALH

By Atreni Bk

FRHEHE EORE- 44 27 8 A 2o

/\
JJ'_
THFHEO L EAEM, F A REHEE o TR 2P L5 R ERY

%z;

13
Fod ok Fle s Fa LB SO g M~ /L2 R FRPH
PERr ZHEE TR HARBFAYE A EF P HEIRGOYE
4o 1 IQVIA 2 &) » B ZHRBER ~ &' - Ffire %5«‘),%? ot T bR £ 1F
£ Hp & ki > R R B Flatiron Health P 7 ®PRF2Efy » 77 87 % 7 %51’% B E
vosiE 2 R R T £ 9% S TriNetX ~ Oncoshot 53 33 i . l‘?’&'«&f?*“* . Tﬁ)%‘
WHZAE S > S AT NS RTOEIE - BB AR EE S KA EM
V-4

By o A ERRT Sk EeE P TERALEL

80

doi:10.6342/NTU202503195



THKR AR IR
% c £ o)
23 %‘? R ER
w MBEED L ES > FEN ?éi R )
E¥3 7o TR T#CROwFrﬁ Rl
BHF G A &~ By~ PRIE ™
- 7 FFREEETHAE | FEP O 2 RFR D
PR s'. - AR
KRE | HLFRp2Rscl ey | #F248713% » ¥ ~ NICE » FDA -
-k ﬁ?%12#%ﬁ> EMA %
# pesi HERRFLEFTRATL | A F s o2l g g
1 LY 5 EE Nl f*?:]]%/ﬁﬂ?ij =%
ﬂ%@%%%*%yﬁ%ﬁ‘ "
i & 3 HBRCREYX  xIERE
# g‘—'ﬁ i@é‘ﬁ?k Nﬁ la;i;[ﬁl%%' ]F\iﬁ %FEF] ]ﬁ rﬁ]ﬁ
FIDEGAA T AARFRRIIRA? P B2 RN AFRER FLAEE
¥EE P B EES > 4o UnitedHealth ; » A 5%~ p A EZFP) 2 H- £ Hﬁ
FIR o FoRs M o iR 0 AR TARIFERE RS -
22 ~ X0 PEREEVLR
TR KR 2P ER
Avad | ABRPHREHE EHEEI
IQVIA FHFESP & *
. P 5 "“‘é\ *h sl
Health )
AHFELP CFREHEVELF CHTAZ | g3 +RKE
Aetion e e
ERHE B
TriNetX | 2HFHET ~ FRpf - Firm g I G L e
Oncoshot | 2 HFHE =7 -~ fRAF%R P~ FR I EFH+F R
81

doi:10.6342/NTU202503195



ALLFERY 0 LSS
RAL o blde o § 2 ¥ EFREERH S AT ELRFH RS P B
BUGEREEIF P fERFe- HEBE FHPM L LR REER - T
TR R R, i R EEF TR OTEERY > L2833 2 EHE

EXMPE Y ERAETMEFR S AT R TN RAIQVIAEH < A &

‘—\

Yo ER TR LIRETRA R g E oAt BN THER, -

BAE RN T T > PERF EE TR FIRAORE 1R H L TR > b
Yrd e BFATHAT . QB AWML B AT SR EF A o &
B TR e s RERA 3 Ee v 2 Wi oA A FET IR 4
BATREDPENLS A EPES cGFLEITTFEL > LD € A ETr 4D
B GE s U EBE ARFRAPEMG > S FELIEFRSTRAE

TERAH -

>
W
_{\
p
o
ot
(i
#
%

SaaS  FIA {5 % AaaS £AIf o AT SAEY C REE A FEEAR
IT f¥> 7 g API 2T DGR o471 2 > XK F 3
AR R R K B bla 2 0 IQVIA Po T 5 & 32 IQVIA CORE™ -
E360™ ~ Evidence Hub -~ Health Data Catalog % - iza T 5 3% & > 3% *&Tzfiﬁﬂ%?:)ﬁ&
BEE  FHAD TRREFEALA I FAETHITE AP g
3F % - Flatiron Health 2. & T 5 % OncoEMR®# Flatiron Clinical Pipe > # j N
R EMR AR 2 pi By > 18 F RIS 1 7 0 o TR B TR AT T Edy e

# o Flatiron i 7 OncoAnalytics® » * 3t 38 Ff Fedp Al | (L & 6% F7 7 o Aetion 4 3+

82

doi:10.6342/NTU202503195



Aetion Evidence Platform® > &~ #£3% RWE & 47T 5 > 5% 3 ficdp 1528 v~

g _
o~ R SR

TR RGP AL

ER

T ER B BN AT R A R GE

1 3 o m TriNetX £ Oncoshot *

o 4 %] & TriNetX LIVE™Z Insite

Feasibility » £ H e & 538 ~ PR X B H 46 ~ ¥ A7 F > W2 TP wiRAE
Begp 4 0 A 4TI Y TR R R BRI o
21 R0 T oo R
TH AR AP ER
ey T o LA | AmEn e i
Health Data DaaS | #cdp 822 | 27X RWD FiRP &~ &
Catalog SaaS | &% PRIEE S LR G
Human Data PaaS | IR & 2 | #dpio® ~ AUML 4 45 ~
IQVIA Science Cloud SaaS | A~ % Blp iR it AL
Analytics LR AR | BpAEF 2 R
Research SaaS | HATERIE | BT FHEER S IRA ik
Accelerator L4 AR SN =2
SRR | RARERRE LR A
OncoEMR® SaaS . o
2 B paREr
TRk By | TRA R R AR
OncoTrials® SaaS R Y " i IE /
Flatiron = B~ B i &
Health Flatiron Clinical SaaS Tk #5%v | EHR ¥ EDC p #° ¥y 4
aa
Pipe™ A% | B ERpSTRA
Tk AR L | TR R TR R
1 1etTM
Flatiron Assist SaaS i T AR B
Acti Aetion Evidence | PaaS FERE | B B ST
etion ,
Platform ® SaaS 3}7%»; ThRFLRT~EFER
REA MR/ ST R R IR
. . >3 TR B e
TriNetX | TriNetX LIVE™ | SaaS Y FRPNR % TRk id R K
F # “RWE#
83

doi:10.6342/NTU202503195




TRhFRT | mAEH s 2 EE K

Oncoshot | InSite Feasibilit SaaS ¢
Y FRER | BTEE S

T RSP S REE RN PR RN e KRR - &
FLeHE TRAIFTHRE (E RS RRE) ~ B X3 THEME T LR F
(dede=t /8 F ) ~ HHF (SaaS) ~ Heyp A~ 78 £ HW 1 3534
(AaaS/Consulting) ~ TRfk #BRE-EPRIFF * & « SRR REEFRFIRS BR
B2 RB Rt 2 > BEEEC A SE s o 12 IQVIA & 6 > HAEE 3R A
By PR 2§ £ Jlen® 2 AR ; Flatiron 7 7 | pFpx & FTAIRES T 5 504
*T; Oncoshot &7 TriNetX | M 4f-& &7 =t fcr T S T EF 5 A R Jcg Kik o §
AT AP RAFERER 2 BROPTHNAERCRG AS I EITEH o

c ERERFEFFE

ﬁﬁg%ﬁ%f%%?ﬂé%ﬁﬁ&%%%%méRWDRWE@%zvzﬁ
AR T RSP R RES AP EEYERD - £ RO P ATRE

g -

&£~%ﬁ~mi@ﬁﬂ’iaﬁﬁGmm~mmw»§@®§%a FT R

=4
i

oo A EN e BRSPS EL RS 2
Flatiron ~ IQVIA ~ Action % { f# &% £ § # = (4w FDA - EMA %) % >

FEWRE T A SEA4T 3 FEEZRRT o T L FR 4 iR Bdpeik

A MR 2 ALY ST BV F 0 fRAEFFRT T2 R

B (ERPFLERMCERABRIBERELS > LFEFEL S as

84

doi:10.6342/NTU202503195



512 B EHESE T

GE L ABPH LAk £ ES FIERE P H R A A
WAL FIERAL cRRBEFHARZ kp §F A3 F T TR - HiE
EEpEEHERG P REE VRN E PR PREFE Y % o AF
L HUFp R PR R P e
s PEfEiLRTE

FpELkTr s AP P LR IQVIA R > A £ JRIE

F_L
==

Lx sl

M
M EFEEE SV REREFARE S ke o g - 3% 342 % o Flatiron
Health B B E > BBl im R B & > k4 04 #f—ﬁt}?& K B2 sk 2 3 ° Aection i
FER-BEP st o R fER T F WG ERE S - TriNetX &
Oncoshot R 14 & = Tk 8B4 6 725 ~ R & F 40 F TS 7 ¢ e (75 4
LB PFUEERAEFAY F A0 B 2R g R o
o FHKRE o

BEAKREZEPeid b AP BRNEP 21 B IAR - IQVIA
RN 2 AP R R S A#H D ey IBRTORRE BFER A AT A
P RS EER RGO IR P R PR T
Flatiron Health | & A Mk T =+ Jp e 2 2840 1 TORRRL > 9B 5 Tk
FREL BB RGBS o Action P|F £ RWE Rt o471 BB > E TR KA
SR AITPLARZ S HIBOF o Bl 4 N B R ERE LI RPEP T
i o TriNetX 12 & & F s A TR AP B TR E Y A B TR ER
g o I 5 ¢ s qRE & 1T o Oncoshot RUF & P AT4e Bl 2 87 3 % F R P9 4 fe
RTA AP TS o ERTCR B Bl -
e EFITHRBAH k&S

NP A A D REERD S A

[N

i o IQVIA ¥ Flatiron Health 7

14
hrl
r -

cl
Rt 2 LD icdy & TR R P M G it A R4 hf
85

9
%
A=
)
g
=

A
=4

doi:10.6342/NTU202503195



e g B o Action P& 120 E F S PR R E AR & 3 7
ZZ¥N RWE A 475 T 5 -7 o TriNetX £2 Oncoshot R { 3233 7 A3

LA ST S KA NBEFR TR FAAREAES L Bl E

B2 BELRMT AL E RS T AR ERSNRIERF L RS
Bood 5T A K BT - RATLIATE R EE ) th AR

52, A kiR > AIEE ALK VR

BHR KRS EIEIH G 6 0 T RS PR BRI F R F I - TriNetX
27 Oncoshot ###* " Eizt;\ & 3 (Federated Learning ) | & [ B2R;\ %
(Federated Network ) ; 3 f » & Rip & T3 § 3 FR i 5
LEEET S AMKEFAAERAEY 0 TR B B AR PSS
B ST A RS B AR EIEF SR B AR Bl 6§ R
BP0 B RO 0 Y AF ] R THROLFER TRETFLIRSL
e F /YR T OB ERpERFHPBELAR
g

2 [ enfy Es 418 $UN

H

fp#z. T » IQVIA £ Flatiron Health Pt 30 & ¢ b gd® > 38 > -3 3w

PR eERR D Y LT S AR > blde IQVIA Fej o 12 REL

ke

b E B WAL KGR KRR T RS TR RS
BRE® [ ERY o Flatiron P& 10 Migip e L §28% #‘,L )?55??

i

& NLP jig 4 1 srlif o M4 57 R EFREEF 4@ 7 03

I
hr'S
F
¥(‘
==
T
k_
e
=P
Py
-
5
2\
F_L
o
e
f=
ES
k-
=
|
==
ﬁ

86

doi:10.6342/NTU202503195



23 Aetion > RA & iRig & (¥R L % = 2 #idp o @ (4r Cegedim Health
Data) S Fl » ¥ 3 B84 &30 hiolidy R X SRV REFEP A
prk L e L 4o 471 B o Aetion Evidence Platform® #kfi-ie (v 2k 3+ 0 2 42
FE R & BT PRGBGSR E SR TRIET ERORELE
B RAART A E LRS- R E R T B R e

S AL BURRES AR R N 22 AL A AT RESTERE

%A ‘ﬁc#i SR g R Wi

TR KR AP ER

%

EREFLLE | TEH

% F A &

Y

W
*
_—

RPN | Rl S

9

2FRPEE

b’\ <4 I B s 7P =\
IQVIA | (%5~ {9 #icdj 2 BHEEwpGE | FRELe | Y

SRR s A Iy it ¥ fE #F
FREET R | T o ERETE !
EFRPHEE Lo Frrif _
Flatiron | F ) ‘%r W e p G T A r »i Fo 0
Health EB~ 18 4 2hy U (R FETFT AR T o
;3 4 E
e CEMRFR | T B &
LS < ﬂ@%% &> AEP go
8 Eg
Aetion ERFAELE | Too DAY | ERESTEE ) 4
'f:r;] |

¢ F e

87

doi:10.6342/NTU202503195



A H3g 0 R

. = d Tjgrfb "’*JL f‘f e

morer | | BFRRET |
= ’ ] l /L»F = . \ =1L

TriNetX | #1> 2 ¥ L‘T”g FH Y S
N £ ~ * %
2w LRSS SR R - .,.ﬁ‘f#_

I

—i""\“%! it —«,f, - ¥
P2 A0 5 g e 18

R EAE S
Oncoshot | 33 ° % &4 R
BT

FEFAHFEe - & | BiFL A | Byt
FRrmAaEaE | 2RESES | EH
i

I BEGEERE L AIREMIFTLESRLIE > Jad RWD » RWE # 1t »
HATHMFEr VER ~ B AR 2 R 58 > MERNEE S P o
IQVIA G bl > Fa P L AR~ a B2 sk FRHERT A 0 R LE

ML+ NLP » DL % % & Al $4% i E FABE8 « B~ SRl i B2 2

:&Em

MER s iR S S BHE cIQVIA Al B * 52 B 1L~ X 2LHF
TARBSRIFT TRES > bldeiE T NLP & it FR IR ¥ op e S
BRI L o BB ERGREB LRI B F S RN G D SR L
BT RIEREEE TR ARG A EEE R A S0 4 i
FHESZREFBRATHUMC S BRI G A B L 2 3 L0hRRG i 4 o

Flatiron Health P 72 Jg g A4f 38 2t & T]&_ it EMR TRy ailh e B 5 P i
e Z AT RAI A ENLP 2 £ p i in i ¥R mq\%@@%%gm;ga “ P
LR PG ERE 2 F TR PfRAE T E S BT T A4 il
## = o Flatiron s Al jRf2k 3h% Eu|p A s 1« 6@k & fohikix 7 1 ﬁ_%g
RO EMR T 5 R hopre chif Lo - R ARG AN LM EF R F A
R bl AT s I REE B PR R > YA AR ERBRELSR EEF
% @d % F RWE FfL o

% Aetion ek 6P > b A F KB 2 % ficdy o F o 00 AL AT

AL L NGRS R R R A ARp B it RS 1 B endi g Ek o Aetion
_ffL

88

doi:10.6342/NTU202503195



Evidence Platform ®i i ficie it 1 & » B & FliFk - FRiE ~ TR =p &

HRE A HAE R - ey i R S TR T

Rt
[
3:
f4~
=i
2
i
o

Aetion ¥t 45 fe AL R R B* T » FENRAFTEP R ~ T »
fEZERER > iFA NGO RWE i g4k ¢ H indax - Flpt > H Al R* £ 31
AR R BRI s q 2EE R A A 2R T TR R R ARIT -

TriNetX % Oncoshot s Al B * BB # 5 4p iy > B E 5 ¢ ik Tﬁ [N
TR EERREE O B AT AN R FHES EHRIFELS G
BE o T SppiEH IR E Y (Federated Learning ) shBifis > i 43 7 #8845 45
Frenm T e L F R S PAMRE L TR R e RE 2Fh o i2

i

FEREFLHRT L2 F RPN > R P HRFTEOF 2§ DL
HEA S SR TR BRI R B E P o R Y g 8
E* NI AP FET TR RS RRTEES OFIRT o 3 I o
PR B F R B EFE L B g onthiv o

FRI FRLEE B FH AL 5 RWD/RWE R BéE > L FREHFP
LTS S PR 7 22 8% 8 - IQVIA 2 Flatiron Health % #ciy
BEHREFREPAI T F BB R4 Action P ¥ & 2 2L 4 L et i
it > TriNetX £ Oncoshot B 12T 542 iF ~ B =R E 3 2 g 5 €0 > RA Al

B AEMEd B RHRY DI RFEEL

2= VAL R* BB VR

FAL KR A T

W
<«
_—

AL E* 58 ik

IQVIA RiZiE* L4 Al#3]¢ 7 NLP~ML~DL~LLM - |53 NLP +
%+ % Linguamatics NLP T 2% & NLP DL |* 4 447
BRI R R BRSSO B | (R R
FERAFTEHED - ¥ A RWE A47Y -4 &% ML |§)

&9

doi:10.6342/NTU202503195



PR 4% RSk R E R B IR R o 178 { & NVIDIA
& ITH 3 agentic Al » & 7 Tk @Bk fxd B4 32 ~ R7ie
LA ILEAIE N B B REAILE o
Flatiron a8 1Eif111%iﬁﬁ FLen J’”f#ﬁ}f@“’ $ruFi5:E NLP 3232 NLP +
Health /[«U]%Iwﬁﬁj'*’b’ﬂ *1‘]&1“?7‘“’#&75’» 2 ('lif'}%‘}ﬁiéq\ﬁp A4
HinmAR) cRH Y MLAEREFERTE & (HTF
F i )
Aetion METRER S TR HTE 2 A ER BERDE 5 2 Amazon K
3 o Substantiate i ~ 4 38 AL Hops > Fx* W S (T
LLM % £ Amazon Bedrock + Claude 3 #% &35 & 12
fRBEfE R N o
TriNetX 5@3’% &% ML =2 Av\’f‘r‘ﬁ'«/?l* F@—"i’ﬁ“%ﬁ?« F45% - 2 |F £ ML
’*“/%EL_?:«EU‘*E‘.—?J’«';*? I’f:' ‘r’#
Oncoshot | 5% i€ * ML EHEiF 2 5% fia 2 idfe @i > 1220 [F € ML
WPF&EFFS:EJJ%Q R T AR o
53. 48644 £ 47
ERESPAEL R 1 it%gv‘/%fﬂt#?’r%’ FivP g T e ER AR A2
KeBowiiidd Adfo g At fFbBdpind? s u b & d 5 H 5%
WA G AP R HE] > RS R TE R RN e £k S ITH BE IR
A en lﬂf#olﬁﬁ ‘}é]é_n?;fﬁ_,é_,pim#&%lrgrpéllﬁﬁv?g}%&
P A Rk ePRL IR AIAT o
5.3.1 :&:}7;.5‘»32—%’ £ ¢ L5
SRS S0 RS R E AR S R N R R ST
(Data Suppliers) ~ #¥5 ¢ Iﬂf’_ﬁ ( Data Managers) -~ ﬂtﬁ%:ﬁfgﬁ (Data

Custodians) ~ #J5F &  (Data Aggregators) ~ & * 423 # % ¢ (Application
Developers) ~ 11 % PR3 l—*—ﬁ (Service Providers ) ——4*%t7 B % &) o> &

90

doi:10.6342/NTU202503195




(IQVIA -~ Flatiron Health ~ Aetion ~ TriNetX ~ Oncoshot ) i& {74 & & ¢ ¥ A
o RS BF AR oA kY TR R e 1 R B R
»ﬁ%%ﬁﬁ’z&Qﬁgﬁﬁ—&é,a{@ﬁrﬁéﬂéﬁﬁj’%
IQVIA ¢ Flatiron Health 35K T el ~ 2~ T o R BRI RZ £ 4
FRRT 5B pt pRAEE - it a 4 5 dpE o Aetion 15 A 45T 5
( Evidence Platform ) 3z 5. mii P BER D R By KRS ik 4 o 2
B BHFE R uERAe MBRP T BWL A N1 28 maEs | 4
4 o
ERF RREEE &4 o TriNetX £ Oncoshot PP 2050 e R IE 45 - 5%
Al FRBEFT TR T T BL BN A% Fla AEa T
BrdFo 8 TFRRAE ) &9 Ful@EP - ST 2hf B4l a3 7
Hoow RNRES AL PG FRFTPRRE R RRY F b B

ARETRAAEEELE > BE T RSB, A B

FERALDE S FAE - FOP Y RBEIINAMAES > AT LA
g_#z;&%:ﬁ% VIAE B e blde Aetion I A B ARFIEFTH > FEFZ D4

Cegedim Health Data & i¥2~{8 & /& ; Flatiron & IQVIA B p {7 R318 g L F
Ao e v i et AWS 22T SR REFEERER > Fid AWS i
R g o bd A F AT 8 TR BP > ~8dpd &k nf Ex
Blo KA L 4T FenT bl > @ 2L 8 - T 5 hP IRIE (T o

wha o ﬁ%&é AR A B AP P ROH RN AIEERT
BT A pES RS F R R REF LS 0 A TRRREEZR Y SM
T & R AR ch 3R ARG T A o etk B R R TR T

PRHEFEGE T ABREFTEZRARET BR{ F R
7

91

doi:10.6342/NTU202503195



3 A \gd;ii_g ;Lﬁ

TR KR AP ER

% b ¥ 27 E = by B* RS | R
W 5w ok 2o & L& ¥ W
aday PRE | FFA Ref | REF | R
IQVIA On3 78 o ##% | O Data (OF %X O 5% O &3
sz T'k'%f)‘;i BEL stewards @] f} * kiR T4 RWE PR7%*
Flatiron | O %2t | Op 3 | OData O F# Osx O
Health & EE #3:r® | Confidentiality | # % Tn F v %
P Commitments PR A%
Aetion | X %==% | OAEP | O Action ATy Oxnu O ez
& T LR Generate &7 BR X AR TR AR
& Replica # &3k
Analytics HjtF

TriNet | X & cFm | O% % | ODataTrust O#4 O p Oz
X 2 ddh | team, ¥4 AATH | Awey | vokd
* GDPR, HIPAA

Oncosh X &i® %5 £ X %5 % | OPrivacy/Dat | O rp# O#-t O e

ot Eay =>¥ a Protection TRaA | T2 ¥
¥ By Officer, {+ &
ISO, GDPR,
HIPAA

53.3 48 4 K m AT
*E Y - H 3251 Moore (1996) *t (The Death of Competition) — % © #f
# e r'ﬁ:’;l' x4 AL % _:_ ‘f#iwpmJ AN S (SN SN #fl‘ﬁ] (Core

Business) ~ # /& ¥ 7% % (Extended Business) & 48 % ¥ 4 i % & (Business
i

Ecosystem ) > i& {71 i % &4 47 (Moore 1996) - ¢+ = k B T dhor £ Fdck
B B A B ETPURFLGRHE ) (kP B m BRI & REJ T2
A kAP B A LR -

92

doi:10.6342/NTU202503195



P ik 0 RRESTE R B SIRIEE o bl4e IQVIA
B FAF R By £ & AL 4 47T 5 > Flatiron Health )14 " & 34 % +
Fif (OncoEMR®) £ #icyp® 5 5 148 » Action % & % {17 RWE A 45
&0 TriNetX 7§ J2 o % 2N ol e % & 4% TR/ 32 %% 351 & > Oncoshot P4 #

AL A e enSaaS BB TR T S oo g T A4 R pERL 4 it 2 £F

m

LT E B i o

- PR T ﬁ%ﬁ@—,ﬁ’%ﬂ%‘%ﬁiﬁﬁ.rxt%,;,f—v o

T

\

[ JBBPe i s 3-8 - Flatiton £ 800 % 7l6B% 57 & irie (7 T
i o d e FRAEUES P D IQVIA # 23k Frud s FA I fubh o 1o
B RGE (T BRI & K 5 TriNetX #2~ T & ?j—)%gffbguﬁﬁj#%)\ | e g R
Wk 5 Aetion ¥ g o P s #aE 2 37 B PRAR 5 Oncoshot P)iE = g8 » 4050 -
PEAST S T SOPF R S B o L ERRA T DA 5P DR F RS TR
* o3 E o

Borb R A KR mERRAIRE C EF B L bRy
F 3 ERANFIRRAERESH IQVIA Fiedd 2 FAEECET E L
0 Fa3h 23k F o 848 FRCOBd} 3 A Flatiton i@ ~ Roche 2 f§ & i 0 §458
AT TR R AR 5 Aetion %7 FDA ¥ i d RWE § § ™ 3
TriNetX % = COVID-19 27k =+ % % 2 P~ (¥ FDA Sentinel & fF 52 » @ & %
ARk AR B li’—ﬁ ; Oncoshot RIR E T = B FAlELE - B2 A 22 4R
K BB R Frif B e 74 SCRI & (TR B AE AT i o

EPAR E s 1935 Moore Pl > Bz K G RFEHE T e £T L E

RPN E- K B3 7R A A FMEE o blde Flatiron % Roche & R

0 R E AR E IR A TR TR R R R e R 0 bl

A kR R AT o 4B ¥+ > TriNetX i i B ’K-ﬁ‘f?{ fﬁ“\;}iﬁ@*ﬂk T A

93

doi:10.6342/NTU202503195



BENF & 0E '%F%&fﬁ’ﬁﬁ%
SFRFENS Y T LEFRBAZ L O R T AL L G RS

PR T . ,
4 mi'ﬂ&/ﬁfilu 2;&_!;2?& o

f

DEEE NN S Y

TR KR AT EE

532 4 8,4 RS

RFEMHT O ERNFRERF R AL LY £ 22 R ARG
Tansiti & Levien (2004) #% 3\ 2 & % 37 3] 32 %5 (Barnett 2006) » #- 4 ¥ > #edp 4
ey anr i dle G 2 faudl o H- 5 Keystone (B4Ed ¢ ) > TraF s

BART S AR S g E @ ¥ T REMEAFR T ELY TR 2

I
Wi

Dominators ( & fie

ke
N
s
o
-_?-;\\7.
=
5
hr'S

YA B AT REARE > 7T AR

g
s

F4
4

94

doi:10.6342/NTU202503195



¥ @irit o B = L Niche Players (14 % b’ﬁ ) R BENEETH AT E

B R RSB B IR E o Rt B A - AT BT

F_L

cEFED

e PO ph - e S A
EAFE Y Pk 73tHh e T A 47T # 1 IQVIA £ Flatiron Health %22 2

a4

it % ehk# % (complexity of relationship ) ®_fix 5 4§ 2.7 > 4p &3t Aetion %

|

Oncoshot A B 374 2 » A4 B k& d ¢ M xd A H FBIFE » TRV :
H o Ram fd i &2 £]37-K-T (level of turbulence and innovation ) s & &7 Fo
KK@, W aon Al ehg] 574 o Tt kx & & 45T > IQVIA £ Flatiron Health $#2
ABIT 4 b i ehKeystone £ ¥ 0 B H kALaE AN 4 BT L0 H4E - IQVIA &
SREE5S S Lﬁafﬁ—mﬁg}ﬁ?‘?‘ I RE LTI E R EFRGRTE S E e F
SaaS ~ DaaS ~ 3538 % = @ F - indz o B 2 oS B Tﬁ B b irid = K 8P

& ivH T E W R RIRB R4 4 - Flatiron Health B % 23R mAf st 3

I~

AT Lz aEfE 0 B A G 9 OncoEMR J ser X 1 Rrinfz ) 3 S A E

\_‘){.

R T N e e ey S I SR T,
LA LB E S (LRERE FEFLRITE R TF DR LT REFE S L
£ A Keystone # sc °

bR S TR ﬁ » Aetion ¥2 Oncoshot #&3f 17 5 4 f& % ® 1 Niche Player » %
EXWFTRE2ZEEREMR L o Action 1 4 FEFTHLATET L T ApFFTHEF
A @ A& IRFAHLE 4o Cegedim Health Data & iF > #2403 & £ ¢ F £eHRWE
WG v o F 77 1 & o Oncoshot R 2 5 Iy ® 32 TRk idS%E-6 T 5 &%
#F B e o TR s R TR ERRR R c 2 F
EAMFER ST SAMEZ R F R AP TR AfIALR TR B AE
Foag I A o

H ¥ > TriNetX { $3i7*%j% Niche Player /i i 5 Keystone i 7| fF 42 o
TriNetX # ]z 4=8 (2014-2017) /&>t 2 4] 50 Niche Player » 2 ;3> §ifk 385k 3%

95

doi:10.6342/NTU202503195



PER TR T IREE A 10 w it ke EHEAL A B

-~

? 1 Keystone % ¢ o 345 Moore (1996) £ Iansiti & Levien (2004) 2§ ¥

Ak & 325 > TriNetX ﬁﬂﬁ%)ﬁﬁ,ﬁ R T E_‘k—‘l']&ﬁ.ﬂzg—m] A #,;g. A
grds fiif it o p 2018 4 TriNetX < R H T ok & iEF R istacE
12 220 Fo BE 30 AR XL LR %;:tz'v’v.ééﬁé FAL (4o T
Bl ) o RAFTHIFER R Higd T E R Fgl‘mé‘u‘*"#&"J ST F R
P FREAEFT R H ST A A B E B AR NPT
Fig > 4 @8 COVID-19 5 %% 22 T 5guz= o 3 2021 ## » TriNetX @
SIS 55?5”35“%5?)%?&47%5“ o ORRALE 84 REEF TR L IFALE
19,000 7% :#% > & = 5 FDA Sentinel 3+ F §5 & « H & & ¢ j& h * e £ A PR54%
Sk ERAFRBE  FREE BT R AR S 0 BRL 1
Keystone & & e % 5L & 22 4 5k E B 4a e 5y o

FERRNLE, ESAXEEIAEME
Eﬁﬁ%ﬁ‘]iﬁi@h‘}iﬁilz’a‘*ﬁiﬂﬁﬁﬁi%

LAAIR: #y i 5% 6 _
gu iﬁ%ﬁﬂ'\]ﬁ¥*§iﬁ Niche player { Keystone
||| AETION. —— #g fiatiron
el Q T””e*x}
é ONCOSHOT =|QVIA LX;&;EIEH?E
S 1 1E PR PE A L Y
IEERFSIRIE T IER R
BBRRERR s
Commodity Dominator

Complexity of relationship
W=+ 28R

FH KR AP ER

96

doi:10.6342/NTU202503195



54. & pRBRBTALE L

PR AKBFTRONTTRBAREAT] 2 R0 AL BERR D
FEAFL R CGREFEEH RWD A 4748 jr ALFefadesfs) o S8 B
E RN S ETFF\ AL BRE> RWD 7 £ 1 ehid 49 700 LB PR o & RE2 %

BIAYTT 5 KR MR TR G it A > 4 B R B 4 o KA T

Al E3# PeR 0 TR ETE RS s 3
éﬁjﬁﬁﬂrMﬁﬁﬁ?ﬁ@?aﬁ%*m?%@g#iﬁ}ﬁ%»ﬁ
$¢ o 14 Flatiron Health % &] » # NLP Hjisic 7 *m@ﬁ@;)ﬁa)ﬁt’ MPMEETH
PRI R A IR EHER P FFERRRLIB TS - o
HRNER ~ Bt 4 R E o ERPCE R o 2 B RA L AL BT
EH - FRBEIIRE > F RS DS RE > A A S gt ¥ R
Ko F i ehngk s (external validation) 224 B 37 vk FUBHRCANLL i 4 0T
FleF AL ERZETRF LT IT/RARELEE » TR BFFLETT 0l RS H L
RORPREET T R EGFEERT R AL RAS ®e 0 Ta s
FAIRORF AT > RE DR FEF R I LA AL F Ry BF
o &

L
EE o BRGNS T REA S b PBES > AinfRY £F &R

2 Fent e e L

s B R B FRBEHTEA R L F > LT AR RA
RFERLFTHT RS S

- HERO VD T LR A FARR N g AN ERL A F R BRER

. _&;’
=i
N

ALAT G R AL A B 0 2 L T )

MFRER AT R R D 3 L il o 22 TriNetX eh T ER N FoF LB
S8, bR e REE FE LEFFRBEN AL L HERAITES

EHRERE R %)&m'ﬁil% BT o pth s BRBAEE TSl S
97

doi:10.6342/NTU202503195



His5E RRF ."li J:E‘J‘J]F.Lgt:b%mlé *QHY RFL & F A0 ECRIETX N
m&ﬁ[ﬂ'_ﬁﬁé Al R 'gi"’/z AL Ben, T 5 @ g PR
Hs A Rty EHFAEN A SHFRFRELLINEG 0 0 F i

AR FREBPE F A "H-F e | »azHEBNEN AIRFE S -
THOE R BN S FRLRE TR’ R AL A SR
RE | R FEREFRLEBAIERFF  (EARITHEEF IS AL B A
EHBFRZRE ¥V BRBY 2R TR P B Rps P REd T
RWE v o | #405 FHAL - 7 £RESHC FHRFZ FREHEURE -
PIE AR B E s EF FERIMEGARBER 7 » o bldeB b m b GRS o 000 IR
AR AL (drp &2 SRRk 2) LR P maE g L4 At > P ¥R
R F BT - o
© ERRGALARE X AL TifR

B AL # RWD B £ 1t chjf s ey - B30 cnfe £ 4 4 UL 5 et - & R
%@m’$ﬁ¢%(%Hmmoi%%ﬁg%?ﬁ%%ﬁ&%%ﬁmrﬁﬁ&
§oo oo R FREETRA R R AR F 2 BRGH D AR E RN TRE
B @2 G AR & SPBEALFRTRERBF N R orb g o 0F
SFAAKEI PR FOCRP D Tpe A7 28PAIFEY ¢ 77 %57 F

P FEE PO A N FEFFRL L EE LFRLTRPRAET B

g

FELR T ALR * P eng foom T A A AP P 0 REEE Y
LA G B ARG FEAPMA R DT R5368 R1P RWE L AL
FAER - X2 s AT T aow e AR E o FINER L E RS AL

s TRAER ) FTA 2 ERAR AR i (T HASL S & v p

98

doi:10.6342/NTU202503195



EpEREH R B @B
b OPEEEA 0 BEAPE G LE 0 Hhon ALSRH RWD B £t chdi 6 & %
o HEE R RARA TEREL ) OT R B (SR TR L
ERLT S FHENLD 7 -
o ARES R0 R G B (FRE®MERIER R/ CET
B o DHIRFHE AL R
e ERE BT
foe BT BE XA RS G EAH > 2R G4 FHIR RPE R TR T

B Ty ) A 2 ATRF R P o RiEg

B SRR EA R (AoBE) (F5 2 0 4 riaE o
P %

99

doi:10.6342/NTU202503195



R

6.1. =5 &
Y 0 AR Aldeie 406 8 5 RWD 2 i % i 35 i IQVIA -Flatiron Health-
BRFEARM L2 BRI B AR

Aetion~TriNetX ¥? Oncoshot T
SR T B R UA LR LB § ;—E%a‘ﬁ 4

HAFE A ke
WwAEY 3 WA AT ARRF
g

Al & RWD 7 ¥ it
s gads ALSRS RWD 7

Lo

K BEE S LT o AP
- (what) - 33% .5 A f (how)

FooAbE R T B0 R Pl JEERPA

1. Psi 4 ehp Anse
BB & TR KR g g > B IR H PR 4 o R eh
ok R 'L:‘f?

#‘%‘Eﬁ‘b 7F q—\i

AL g B R R A S B0k o blde T

AHABR TR Y R AFERAT & §F B

Aleng FEg R L 5 4 a5 3
LS R
2. FHE»HFEX

S A A

TR EETRPREA TR GBRAPT RS AERE ST ERE
T Xl

=

Bh o RE A BER P ERC SO LB AP R 4
Pkooo@m oA G kA

B Ex A S He it 0 R AL RS PR R

B EAIFTE o
3. MERE A# Al AR &

Rk w0 Al Fm T @ 2R, g B ﬁ"4;°’3\‘14mﬁ#?'4{$’f#‘

F A AIL AR AR xR AE W T2

BoF R S o b FAEF S AR SRS ST

ﬁ']%%ﬁ’»ﬁiﬁ;g;\ %‘f ng #*#Mé}l@

SR T'J’*’ki/f Lﬁa%f‘

100

doi:10.6342/NTU202503195



5. %3 AR EE kR
AR AR 6 0 Al 5Bt RWD enif 4] £ 2L irig B - F e kiR @ £.%
RV% 0 S RET AR S T SR ~SaaS 1 B @R R E e~ EE T

N
Fehp EUP oGl fERA NI B VERA R BHD RAIRIBE L # T 5 F

|

RS VSRR il RE SIS I E AT S S R K

R
e

I

~

g

(RWD) i 49 Frpfi it 5 £ (7854 chjf Z2(RWE) » T 53 4 it § »x

i
=4

RPHe s E w82 G i3 Rl Wi a2 2 E T BRI

3
==
=

% o

6. 2HAKES BT ARy =
BEGRESR TS EEG ARG F I FRC H T
S R B E S B A LS FRR P B o s R F R

FpEsid il 4 > 2 - R TR ALY ¢ K IPnE e 4] 0 7 5

‘\\

F 3 A T R RO TS IR TR R &

\:\;
I
W
3
2]
T
e
=
S

BERAPTCEB R ER IFEIE L A FFD GBI s FEMEG
v A A AL FF R R oy BF R BER A R0 P kST
CRREE A FFETHS FoR PRI o

BFHmn 0 AL FIRAIL2EE - RALR > @ A %% RWD § B4 Bk
B R b EENERETHREGNRLES BT R L T TR
SR E RS 0 A L 7 A RWE B @ B L4 o 3t v S WIF B S
Mo RN PR faRAcE B LR K AT s E A f T

Wl EHEHER L A F R AI-RWD & * H5¢ -

101

doi:10.6342/NTU202503195



6.2. £ % A2 R A enR ik
g

AT AR AL SRE F R RWD 7 ¥ MR 0 Btk £ ¥ AL ahfiey

SR ERG L A G AR R S RA S R LM TR o 5k
THEG A TAAK S T SR E B s RWE A B S E ST R

SRR R ATRET RE REFEEBE LG 0 0 - HEl A

i

T
ts
3
HY
=3
‘-\\]-
\?m

?%‘f—'ﬁjz.ﬂ" 2 ,#&4']1"[\2%‘7\\1%‘1*’%" T4 j’g_ﬁv “_L—‘g
RWD ehi g i 3 &
T PR TRy Ty

oA R 2020 £ 02k e g H 5 i> 22 RWD/RWE 4p B i)

W
ra
4
bl
%
Ji§
i
«
i
bl

RFTHTHE>EFAROFERAER - R0 > FF AL AT - 534
S GITR B O EEY D ERC 0 NG AP LEAUT AR R L RE
SEBETEEY RIS > PFAERHIFEEIIRIT - HRTT
AR TED c ZRIFHERFAFTEINT L o E2 B L AR EHY EREEAE
bR £k o
2. Bt THFEELEABBERCAA

FECAFRTREESFF > P W RATRHEMR hAE TR RF
Mo ALY B & Bl 8 L cnpe i o 23Rpi ™ B 5T F Rk SR
FHIR % R Fk 3 8 > & & >iﬁﬁx%16ﬁ%%ﬁﬁi% B
F o PR LR BT FHBE L PR IER G ML o R L BT

B im s d ko a deid B FORA kA o

R VL RAER L My TR AAS
B qpfk it tr 2 o r«bi;i{%ﬁi‘xt,&}f;;lmf‘)?a»g (4o e ~ —'%)]35 'uﬂ_'gﬁ)ﬁ?) ® 5
RWD 5 & Al o * ciggh - B FF ¢ o~ FR4E - ALATAIE F R 7 #

M RIS R B 22 R T E TS H ] FEAHHET L
102

doi:10.6342/NTU202503195



B SR o gt R R MR R e RN IIRL B et B
Wit - Al R R B R
4. FEFTHEEI 2§ EvrBent T84
FHREIAFENEAFREN LG A3 AFFRIA o« 2R A KAT
e 290 50 T g wahiEin ) > bl4e: W’%?Hf%ﬂm/rf’*‘ii'—“ﬁ*
BAERAFLL CHEEF SR LT R LIS AR LR s T
Bl PR BHEBEIATRT R R R B R 20 ke
FR B L FE T

6.3. 7 3 3]

AL ERENBERBREE RRERR ALSS RWD B £ e >

BN FELABE ARG RDELEEAY DA T AKX IFLRFET
AR Fz g o T HRAF T VAR EE T RHE Y e A R ST M e
PR TP
1. BREBHNEPILH]

AFPTHGE R RANEE ROBBT S % ERAIFRWD B £t eh s
> EPRENERAL  ARFFRASET O RE TS TR TRES
R gl o TR R HTHIPRE & TR TR RRG FY 0 K
NREFP S AER TR LR ER A R B A IR o
2. MEFRAFEL  HLENRE

AFE U BREPHG A R ALES RWD ¥ coba ok o e A Y

NI TR TER R E 0 B —hr' A B s BB E E\?A‘#i&? G\'%iﬁ—lﬁao P

—
[

QR e A MRSk g e T A R EE Y S
AR TR S AL RIRS
3. R AKF LAY BT AE LS

103

doi:10.6342/NTU202503195



AT BERFHRALE R p BR - B EE AL R » BE 3R IR TR
Bl AR FREALFHME LSRR T RN ERERE 5 2 TR
et A LA T 0 WA ATERREGEEY c ARETVHIKRAL
§ o 1ap L EREE S L kKL o
4. THETEEE 2R

L ES AP RS B EmE s TRAEEN R S kr 4 5 AL BT
MoFTILRRET R ORFEEFRE AT o U T R ERMET

PR R MRS AR  2REHFLIVEET L EFAREA G

R L LA &

6.4. 2 k=3

AET S EBEAWEL R L AR Ao h )50 ALSRE RWD 7 £ 1t
SEBERREMEESHE R o KA o AT S RWD ¥ 0 RirEe 33 L
FOBARPEAI R ALY 7 B 2P A I R 0T
F oS FFT TS LT G e EFIEE o
1. $>E08% %@ ALEE RWD 27 £ %

AT AR N E ERN A B AR B ER ALE S 54

CEFERFRYEAT FHF ART - HR 2T E LI H R 4o T
LA E SRR RREDAHERE  TAEL S RO S A% R

ATHIE ~ 50 R & F o ionE S E T -

2. FRIFFUSEFRRY FB 20 B H
FLRENERT SRR RRE LA E  BFEL V- Hp A H U

WA B SR F R e e A R AT LR - S s

EEHE R o FREEBRT AR e b 2 E SRR R EH E YA

Ao AT R R ALY 2R RS SR CRIRRIE B A DR

104

doi:10.6342/NTU202503195



REHR Y 0 HRWD g RE [ A BB RNEF LT FORGEE
AN W= g2 A

BARICHEMEE LA EY Al E RWD 2

3. FEMEH ALEEE @R R Y (G
AT FR TR ¢ H2 3G P 1 Rafipd] > THREfIT ReE T
SR ARTEFHRIEAEPHGELER Y » > FH g Fer v BE § F RE
Ag B Y o T KT 2 Al (Explainable AL XAT) £ 5 <R § 4] > &
R ELIFTE L F AR 2 o
LB AR
TR

REF KR
* I B R F R A A BEFL L LBEE S ARFY
b A7 AL S RWD £ g d & 0 = 7 Froda i e & % 0 P

YT e ke

B %
Foo g Al o B LE R R W IR A e P R R
B T B
Baa g AlZRE RWD ehp £ it et Rt ARFLFR RS
BHEFHE S BREIRRE > MG EONECHE A ER B L2z
HEFREAT 2 HFELAR S LR g B ER

105
d0i:10.6342/NTU202503195



342t

P2 - 35 & (2021). %3 Flatiron Health £157%4 2 4% - #5 > 2 FHAF R & 1
o pIPERE R 2 2 7

CER UM EEICE #FW%(mm>sﬁﬂ%¢%x% EERLRRTE.

FLARTIRN S & L F (2020). H* T RAFT R ETRAEAL ARG

FAARTIRS S S FFF 2 E (2021). RR e REpMEEaT A =T R

AT S B E S E Q020). B REH O R LR Rk

ZERSR o4

FAARTI S S FFFEE (2022). " P LF REBEFTHR G EST TR

FLARTIIN G 8 F F L E (2024). "E & R Edp Rt K- AP
(Registry-Based Study):+ & & 2"

w2 ATV EE ¥ . (nd). "HEE Ik L. from
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=119.

Adamson, B., M. Waskom, A. Blarre, J. Kelly, K. Krismer, S. Nemeth, J. Gippetti, J.
Ritten, K. Harrison and G. Ho (2023). "Approach to machine learning for extraction of
real-world data variables from electronic health records." Frontiers in Pharmacology 14:
1180962.

Aection (2021). Aetion doubles lifetime funding with $110M series C for real-world data
platform.

Aetion. (2025). "Real-World Evidence at Every Stage — How Aetion Powers the Drug

Development Lifecycle." from https://evidence-hub.aetion.com/real-world-evidence-at-

every-stage-how-aetion-powers-the-drug-development-
lifecycle#:~:text=...%20evidence.regulatory%20strategy%2C%20and%20commercial %

20execution.

Aetion. (n.d.). "Safeguard privacy and ensure utility with Al-driven technology." from
https://aetion.com/products/generate.

Allee, V. (2000). "Reconfiguring the value network." The Journal of business strategy
21(4): 36.
AmazonWebService. (2024). "How Oncoshot Built a Federated Data Platform on AWS

to Accelerate Clinical Trials." from https://aws.amazon.com/tw/blogs/apn/how-

oncoshot-built-a-federated-data-platform-on-aws-to-accelerate-clinical-trials/.
Arlett, P., J. Kjaer, K. Broich and E. Cooke (2022). "Real-World Evidence in EU
Medicines Regulation: Enabling Use and Establishing Value." Clin Pharmacol Ther
111(1): 21-23.

106

doi:10.6342/NTU202503195


https://evidence-hub.aetion.com/real-world-evidence-at-every-stage-how-aetion-powers-the-drug-development-lifecycle#:%7E:text=...%20evidence,regulatory%20strategy%2C%20and%20commercial%20execution
https://evidence-hub.aetion.com/real-world-evidence-at-every-stage-how-aetion-powers-the-drug-development-lifecycle#:%7E:text=...%20evidence,regulatory%20strategy%2C%20and%20commercial%20execution
https://evidence-hub.aetion.com/real-world-evidence-at-every-stage-how-aetion-powers-the-drug-development-lifecycle#:%7E:text=...%20evidence,regulatory%20strategy%2C%20and%20commercial%20execution
https://evidence-hub.aetion.com/real-world-evidence-at-every-stage-how-aetion-powers-the-drug-development-lifecycle#:%7E:text=...%20evidence,regulatory%20strategy%2C%20and%20commercial%20execution
https://aetion.com/products/generate
https://aws.amazon.com/tw/blogs/apn/how-oncoshot-built-a-federated-data-platform-on-aws-to-accelerate-clinical-trials/
https://aws.amazon.com/tw/blogs/apn/how-oncoshot-built-a-federated-data-platform-on-aws-to-accelerate-clinical-trials/

AstraZeneca (2021). AstraZeneca and Oncoshot establish strategic partnership to better
streamline recruitment process for cancer clinical trials.

Bai, C. and M. T. Mardini (2024). "Advances of artificial intelligence in predicting
frailty using real-world data: A scoping review." Ageing Res Rev 101: 102529.

Barnett, M. L. (2006). The keystone advantage: what the new dynamics of business
ecosystems mean for strategy, innovation, and sustainability, Academy of Management
Briarcliff Manor, NY 10510.

Benedum, C. M., A. Sondhi, E. Fidyk, A. B. Cohen, S. Nemeth, B. Adamson, M.
Estévez and S. Bozkurt (2023). "Replication of real-world evidence in oncology using
electronic health record data extracted by machine learning." Cancers 15(6): 1853.
BIOTECH, F. (2025). Artificial Intelligence and Real-World Data: Speeding Up Drug
Development Like Never Before.

Birnbaum, B., N. Nussbaum, K. Seidl-Rathkopf, M. Agrawal, M. Estevez, E. Estola, J.
Haimson, L. He, P. Larson and P. Richardson (2020). "Model-assisted cohort selection
with bias analysis for generating large-scale cohorts from the EHR for oncology
research." arXiv preprint arXiv:2001.09765.

Blake, O. (2025). IQVIA: The Undervalued Healthcare Al Powerhouse Betting on
NVIDIA's Future.

Brohet, R. M., E. C. S. de Boer, J. M. Mossink, J. J. N. van der Eerden, A. Oostmeyer,
L. H. W. Idzerda, J. G. Maring, G. Paardekooper, M. Beld, F. Lijffijt, J. Dille and J. W.
B. de Groot (2025). "Using Real-World Data for Machine-Learning Algorithms to
Predict the Treatment Response in Advanced Melanoma: A Pilot Study for
Personalizing Cancer Care." JCO Clin Cancer Inform 9: €2400181.

Bryant, A. K., R. Zamora-Resendiz, X. Dai, D. Morrow, Y. Lin, K. M. Jungles, J. M.
Rae, A. Tate, A. N. Pearson, R. Jiang, L. Fritsche, T. S. Lawrence, W. Zou, M.
Schipper, N. Ramnath, S. Yoo, S. Crivelli and M. D. Green (2024). "Artificial
intelligence to unlock real-world evidence in clinical oncology: A primer on recent
advances." Cancer Med 13(12): €7253.

Buntz, B. (2025). Inside IQVIA’s quest to build a multi-agent Al ‘dream team’ to
transform clinical trials.

Carlyle (2020). Carlyle Makes Strategic Growth Investment in TriNetX; Acquires
Majority Stake in Leading Global Health Research Network.

Castellanos, E. H., B. K. Wittmershaus and S. Chandwani (2024). "Raising the bar for
real-world data in oncology: approaches to quality across multiple dimensions." JCO
Clinical Cancer Informatics 8: €2300046.

107

doi:10.6342/NTU202503195



Chen, Y., J. Kreulen, M. Campbell and C. Abrams (2011). Analytics ecosystem

transformation: A force for business model innovation. 2011 Annual SRII global

conference, IEEE.

Chen, Z., X. Liu, W. Hogan, E. Shenkman and J. Bian (2021). "Applications of artificial
intelligence in drug development using real-world data." Drug Discov Today 26(5):
1256-1264.

Chodankar, D. (2021). "Introduction to real-world evidence studies." Perspect Clin Res
12(3): 171-174.

Cohen, A. B., A. Rosic, K. Harrison, M. Richey, S. Nemeth, G. Ambwani, R. Miksad,
B. Haaland and C. Jiang (2023). "A natural language processing algorithm to improve

completeness of ECOG performance status in real-world data." Applied Sciences
13(10): 62009.

Concato, J. and J. Corrigan-Curay (2022). "Real-World Evidence - Where Are We
Now?" N Engl J Med 386(18): 1680—1682.

Corrigan-Curay, J., L. Sacks and J. Woodcock (2018). "Real-World Evidence and Real-
World Data for Evaluating Drug Safety and Effectiveness." JAMA 320(9): 867-868.
Dimitsaki, S., P. Natsiavas and M. C. Jaulent (2024). "Applying Al to Structured Real-
World Data for Pharmacovigilance Purposes: Scoping Review." J Med Internet Res 26:
e57824.

EMA (2023). Multi-annual Al workplan 2023-2028.

EMA (2024). Real-world evidence framework to support EU regulatory decision-

making.

EMA (2024). Real-world evidence provided by EMA.

EMA (2024). Reflection paper on the use of Artificial Intelligence (Al) in the medicinal
product lifecycle.

EMA (2025). NDSG workplan 2025-2028 Data and Al in medicines regulation.

EMA (2025). Reflection paper on use of real-world data in non-interventional studies to
generate real-world evidence for regulatory purposes.

Estevez, M., C. M. Benedum, C. Jiang, A. B. Cohen, S. Phadke, S. Sarkar and S.
Bozkurt (2022). "Considerations for the use of machine learning extracted real-world
data to support evidence generation: a research-centric evaluation framework." Cancers
14(13): 3063.

Estevez, M., N. Singh, L. Dyson, B. Adamson, Q. Yuan, M. W. Hildner, E. Fidyk, O.
Mbah, F. Khan and K. Seidl-Rathkopf (2025). "Ensuring Reliability of Curated EHR-
Derived Data: The Validation of Accuracy for LLM/ML-Extracted Information and
Data (VALID) Framework." arXiv preprint arXiv:2506.08231.

108

doi:10.6342/NTU202503195



EUPATI. (2025). "Real-World Data (RWD) & Real-World Evidence (RWE)." from

https://toolbox.eupati.eu/resources/patient-toolbox/real-world-data-rwd-real-world-

evidence-rwe/.

FDA (2018). Framework for FDA's Real-World Evidence Program.

FDA (2022). Submitting Documents Using Real-World Data and Real-World Evidence
to FDA for Drug and Biological Products.

FDA (2023). Considerations for the Use of Real-World Data and Real-World Evidence
to Support Regulatory Decision-Making for Drug and Biological Products.

FDA (2023). Data Standards for Drug and Biological Product Submissions Containing
Real-World Data.

FDA (2023). Real-World Data: Assessing Registries to Support Regulatory Decision-
Making for Drug and Biological Products.

FDA (2024). Real-World Data: Assessing Electronic Health Records and Medical
Claims Data to Support Regulatory Decision-Making for Drug and Biological Products.
FDA (2025). "Artificial Intelligence-Enabled Device Software Functions: Lifecycle
Management and Marketing Submission Recommendations."

FDA (2025). Considerations for the Use of Artificial Intelligence to Support Regulatory
Decision-Making for Drug and Biological Products Guidance for Industry and Other
Interested Parties.

Flatiron. (n.d.). "OncoEMR®." from https://flatiron.com/oncology/oncology-ehr.
FortuneBusinessInsights. (2025). "Real World Evidence Solutions Market Size, Share
& Industry Analysis, By Type (Clinical Setting Data, Claims Data, Pharmacy Data,

Patient Powered Data, and Others), By Application (Pharmaceutical and Medical
Device Companies, Healthcare Payers, Healthcare Providers, and Others), and Regional

Forecast, 2025-2032." from https://www.fortunebusinessinsights.com/real-world-

evidence-solutions-market-107676.

Gauthier, M. P., J. H. Law, L. W. Le, J. J. N. Li, S. Zahir, S. Nirmalakumar, M. Sung,
C. Pettengell, S. Aviv, R. Chu, A. Sacher, G. Liu, P. Bradbury, F. A. Shepherd and N.
B. Leighl (2022). "Automating Access to Real-World Evidence." JTO Clin Res Rep
3(6): 100340.

Geeksforgeeks. (n.d.). "NLP vs LLM: Understanding Key Differences." from
https://www.geeksforgeeks.org/nlp/nlp-vs-llm/.

genomics, A. (2020). " {7 # FL F) &2 374 4t %5 K #74] Oncoshot & iFiRie { & Kk {4
A 325" from https://www.actgenomics.com/zh-tw/about.

Goncearuc, A., N. Sapountzoglou, C. De Cauwer, T. Coosemans, M. Messagie and T.
Crispeels (2022). "An integrative approach for business modelling: Application to the
EV charging market." Journal of Business Research 143: 184-200.

109

doi:10.6342/NTU202503195


https://toolbox.eupati.eu/resources/patient-toolbox/real-world-data-rwd-real-world-evidence-rwe/
https://toolbox.eupati.eu/resources/patient-toolbox/real-world-data-rwd-real-world-evidence-rwe/
https://flatiron.com/oncology/oncology-ehr
https://www.fortunebusinessinsights.com/real-world-evidence-solutions-market-107676
https://www.fortunebusinessinsights.com/real-world-evidence-solutions-market-107676
https://www.geeksforgeeks.org/nlp/nlp-vs-llm/
https://www.actgenomics.com/zh-tw/about

Google. (n.d.). "PaaS ~ IaaS ~ SaaS & CaaS 5 # % F ?." from
https://cloud.google.com/learn/paas-vs-iaas-vs-saas?hl=zh-TW.

Hale, C. (2019). Sanofi to assimilate Aetion's real-world data platform into its own.
Health, S. (2021). Syneos Health and Aetion Partner to Offer RWE Solutions to
Advance Drug Development and Commercialization.

Healthcare, F. (n.d.). "About Flatiron Health US data." from
https://flatiron.com/database-characterization.

Healthcare, F. (n.d.). "Who we are." from https://flatiron.com/about-us.

Huang, Y., J. Li, M. Li and R. R. Aparasu (2023). "Application of machine learning in

predicting survival outcomes involving real-world data: a scoping review." BMC Med
Res Methodol 23(1): 268.

Iansiti, M. and R. Levien (2004). "Strategy as ecology." Harvard business review 82(3):
68-78, 126.

ICH (2024). Pursuing Opportunities for Harmonisation in Using Real-World Data to

Generate Real-World Evidence, with a focus on Effectiveness of Medicines.

IQVIA (2020). IQVIA’s Breakthrough Natural Language Processing Platform Receives
2019 Fierce Innovation Award.

IQVIA. (2023). "AlI Case Study — How IQVIA Increased Target Patient Identification

15X." from https://www.iqvia.com/library/case-studies/ai-case-study-how-iqvia-

increased-target-patient-identification-
15x#:~:text=IQVIA’s%20Al,results%20like%20these.
IQVIA. (2023). "Closing Care Gaps using Social Determinants of Health." from

https://www.iqvia.com/library/case-studies/nlp-closing-care-gaps-using-social-

determinants-of-health.

IQVIA (2024). IQVIA 2024 Annual Report.

IQVIA (2024). National Anti-tumor Drug Surveillance System (NATDSS).
IQVIA (2024). Real-World Data Utilization for Innovative Drugs in Asia-Pacific
Region.

IQVIA (2025). IQVIA and NVIDIA Collaborate to Transform Healthcare and Life
Sciences Through Advanced Agentic Al Solutions.

IQVIA. (2025). "Leveraging Synthetic Control Arms in Clinical Trials and RWE

Studies." from https://www.igvia.com/locations/middle-east-and-africa/library/white-

papers/leveraging-synthetic-control-arms-in-clinical-trials-and-rwe-studies.
IQVIA. (n.d.). "Closing Care Gaps using Social Determinants of Health." from

https://www.iqvia.com/library/case-studies/nlp-closing-care-gaps-using-social-

determinants-of-health.

110

doi:10.6342/NTU202503195


https://cloud.google.com/learn/paas-vs-iaas-vs-saas?hl=zh-TW
https://flatiron.com/database-characterization
https://flatiron.com/about-us
https://www.iqvia.com/library/case-studies/ai-case-study-how-iqvia-increased-target-patient-identification-15x#:%7E:text=IQVIA
https://www.iqvia.com/library/case-studies/ai-case-study-how-iqvia-increased-target-patient-identification-15x#:%7E:text=IQVIA
https://www.iqvia.com/library/case-studies/ai-case-study-how-iqvia-increased-target-patient-identification-15x#:%7E:text=IQVIA
https://www.iqvia.com/library/case-studies/nlp-closing-care-gaps-using-social-determinants-of-health
https://www.iqvia.com/library/case-studies/nlp-closing-care-gaps-using-social-determinants-of-health
https://www.iqvia.com/locations/middle-east-and-africa/library/white-papers/leveraging-synthetic-control-arms-in-clinical-trials-and-rwe-studies
https://www.iqvia.com/locations/middle-east-and-africa/library/white-papers/leveraging-synthetic-control-arms-in-clinical-trials-and-rwe-studies
https://www.iqvia.com/library/case-studies/nlp-closing-care-gaps-using-social-determinants-of-health
https://www.iqvia.com/library/case-studies/nlp-closing-care-gaps-using-social-determinants-of-health

IQVIA. (n.d.). "Improve accuracy and optimize risk adjustment coding." from

https://www.iqvia.com/solutions/real-world-evidence/igvia-nlp-platform/improve-

accuracy-of-risk-adjustment-and-speed-medical-record.
IQVIA. (n.d.). "IQVIA Healthcare-grade AI®." from

https://www.iqvia.com/solutions/innovative-models/artificial-intelligence-and-machine-

learning#:~:text=,Assistant.
IQVIA. (n.d.). "IQVIA HUMAN DATA SCIENCE CLOUD." from

https://www.igvia.com/solutions/human-data-science-cloud.

IQVIA. (n.d.). "Your healthcare data deserves more than just a cloud.", from
https://www.iqvia.com/solutions/human-data-science-cloud#Interoperable Approach.
Jreich, R., H. Zhang, Z. Meng and F. Wang (2024). "Evaluating the robustness of an Al
pathfinder application on eligibility criteria in multiple myeloma trials using real-world
data and historical trials." J Comp Eff Res 13(7): €230164.

Kandiah, G. and S. Gossain (1998). "Reinventing value: The new business ecosystem."
Strategy & leadership 26(5): 28-33.

Keyl, J., P. Keyl, G. Montavon, R. Hosch, A. Brehmer, L. Mochmann, P. Jurmeister, G.
Dernbach, M. Kim, S. Koitka, S. Bauer, N. Bechrakis, M. Forsting, D. Fuhrer-Sakel, M.
Glas, V. Grunwald, B. Hadaschik, J. Haubold, K. Herrmann, S. Kasper, R. Kimmig, S.
Lang, T. Rassaf, A. Roesch, D. Schadendorf, J. T. Siveke, M. Stuschke, U. Sure, M.
Totzeck, A. Welt, M. Wiesweg, H. A. Baba, F. Nensa, J. Egger, K. R. Muller, M.
Schuler, F. Klauschen and J. Kleesiek (2025). "Decoding pan-cancer treatment

outcomes using multimodal real-world data and explainable artificial intelligence." Nat
Cancer 6(2): 307-322.

Kim, H. S., S. Lee and J. H. Kim (2018). "Real-world Evidence versus Randomized
Controlled Trial: Clinical Research Based on Electronic Medical Records." J Korean
Med Sci 33(34): e213.

Knevel, R. and K. P. Liao (2023). "From real-world electronic health record data to
real-world results using artificial intelligence." Ann Rheum Dis 82(3): 306-311.

Landi, H. (2025). Datavant to acquire real-world evidence company Aetion to boost its
life sciences business.

Laney, D. (2001). "3D data management: Controlling data volume, velocity and
variety." META group research note 6(70): 1.

Letter, T. C. (2019). How real world evidence was used to support approval of Ibrance
in men.

Lin, L. W., J. Ahn, D. B. S. Bayani, K. CHAN, D. CHOIPHEL, W.
ISARANUWATCHAL S. KC, B. KEARNEY, J. LOU and A. ADLER (2021). "Use of

111

doi:10.6342/NTU202503195


https://www.iqvia.com/solutions/real-world-evidence/iqvia-nlp-platform/improve-accuracy-of-risk-adjustment-and-speed-medical-record
https://www.iqvia.com/solutions/real-world-evidence/iqvia-nlp-platform/improve-accuracy-of-risk-adjustment-and-speed-medical-record
https://www.iqvia.com/solutions/innovative-models/artificial-intelligence-and-machine-learning#:%7E:text=,Assistant
https://www.iqvia.com/solutions/innovative-models/artificial-intelligence-and-machine-learning#:%7E:text=,Assistant
https://www.iqvia.com/solutions/human-data-science-cloud
https://www.iqvia.com/solutions/human-data-science-cloud#InteroperableApproach

real-world data and real-world evidence to support drug reimbursement decision-
making in Asia."

Liu, Y., Z. Yu, X. Ye, J. Zhang, X. Hao, F. Gao, J. Yu and C. Zhou (2024).
"Personalized venlafaxine dose prediction using artificial intelligence technology: a
retrospective analysis based on real-world data." Int J Clin Pharm 46(4): 926-936.
Ludwig, R. J., M. Anson, H. Zirpel, D. Thaci, H. Olbrich, K. Bieber, K. Kridin, A.
Dempfle, P. Curman, S. S. Zhao and U. Alam (2025). "A comprehensive review of

methodologies and application to use the real-world data and analytics platform
TriNetX." Frontiers in Pharmacology 16.

Ma, X., L. Long, S. Moon, B. J. Adamson and S. S. Baxi (2020). "Comparison of
population characteristics in real-world clinical oncology databases in the US: Flatiron
Health, SEER, and NPCR." Medrxiv: 2020.2003. 2016.20037143.

Martina, R., D. Jenkins, S. Bujkiewicz, P. Dequen, K. Abrams and G. W. 1 (2018).

"The inclusion of real world evidence in clinical development planning." Trials 19.

McKinsey&Company (2022). Generating real-world evidence at scale using advanced
analytics.

Moore, J. F. (1993). "Predators and prey: a new ecology of competition." Harvard
business review 71(3): 75-86.

Moore, J. F. (1996). "The death of competition: leadership and strategy in the age of
business ecosystems." (No Title).

Moosavi, A., S. Huang, M. Vahabi, B. Motamedivafa, N. Tian, R. Mahmood, P. Liu
and C. L. F. Sun (2024). "Prospective Human Validation of Artificial Intelligence
Interventions in Cardiology: A Scoping Review." JACC Adv 3(9): 101202.

Novotech (2022). Oncoshot and Novotech Partner to Offer Cancer Data Insights.
Oncoshot. (2022). "Oncoshot Enters Collaboration Agreement With Omico (Australian
Genomic Cancer Medicine Centre)." from
https://www.oncoshot.com/blog/3841bf50490844a4b56d3208{6a65757.

Oncoshot. (2023). "Revolutionising Oncology: Taipei Medical University and Oncoshot

Forge a Path to Personalised Cancer Care." from
https://www.oncoshot.com/blog/3f332e2714ab45{39b14ad5e24cfe0ds.
Osterwalder, A. and Y. Pigneur (2010). Business model generation: a handbook for

visionaries, game changers, and challengers, John Wiley & Sons.

Pfeffer, M., M. Deneris, A. Shelley, P. Salcuni and I. Altomare (2025). "Utility of
automated data transfer for cancer clinical trials and considerations for implementation."
ESMO Real World Data and Digital Oncology 7: 100112.

Pfizer. (2019). "Increasing Use of Real-World Data to Help Improve Cancer Care."

from

112

doi:10.6342/NTU202503195


https://www.oncoshot.com/blog/384fbf50490844a4b56d3208f6a65757
https://www.oncoshot.com/blog/3f332e2714ab45f39b14ad5e24cfe0d8

https://www.pfizer.com/sites/default/files/investors/financial _reports/annual reports/20

19/our-bold-moves/win-the-digital-race-in-pharma/increasing-use-of-real-world-data-

to-help-improve-cancer-care/index.html.

PrecedenceResearch (2025). Real World Data (RWD) Market Size, Share and Trends
2025 to 2034.

Proffitt, A. (2020). TriNetX Announces Real World Data Partnership, Applies Model to
COVID-19.

Rong, K., J. Wu, Y. Shi and L. Guo (2015). "Nurturing business ecosystems for growth

in a foreign market: Incubating, identifying and integrating stakeholders." Journal of
International Management 21(4): 293-308.

Schad, F. and A. Thronicke (2022). "Real-World Evidence-Current Developments and
Perspectives." Int J Environ Res Public Health 19(16).

Services, A. W. (2025). How Aetion is using generative Al and Amazon Bedrock to

translate scientific intent to results.
Services, A. W. (2025). "How Aetion is using generative Al and Amazon Bedrock to
unlock hidden insights about patient populations.” from

https://aws.amazon.com/tw/blogs/machine-learning/how-aetion-is-using-generative-ai-

and-amazon-bedrock-to-unlock-hidden-insights-about-patient-populations/.

Services, A. W. (n.d.). "Oncoshot App for Hospitals ", from
https://aws.amazon.com/marketplace/pp/prodview-
fdjxyi7judkgst#:~:text=Cost%2Fmonth.

Sherman, R. E., S. A. Anderson, G. J. Dal Pan, G. W. Gray, T. Gross, N. L. Hunter, L.
LaVange, D. Marinac-Dabic, P. W. Marks, M. A. Robb, J. Shuren, R. Temple, J.
Woodcock, L. Q. Yue and R. M. Califf (2016). "Real-World Evidence - What Is It and
What Can It Tell Us?" N Engl J Med 375(23): 2293-2297.

Silcox, C., E. Zimlichmann, K. Huber, N. Rowen, R. Saunders, M. McClellan, C. N.
Kahn, 3rd, C. A. Salzberg and D. W. Bates (2024). "The potential for artificial
intelligence to transform healthcare: perspectives from international health leaders."
NPJ Digit Med 7(1): 88.

Smith, J. (2022). Oncoshot raises cash to speed up clinical trial enrolment with Al

Society, A. C. (2025). "Cancer Treatment and Survivorship Facts & Figures." from
https://www.cancer.org/research/cancer-facts-statistics/survivor-facts-figures.html.
Tang, M., S. A. Pearson, R. J. Simes and B. H. Chua (2023). "Harnessing Real-World
Evidence to Advance Cancer Research." Curr Oncol 30(2): 1844—1859.

Taylor, P. (2024). Does Roche have buyer's remorse for Flatiron takeover?

Thakur, S. (2023). "Real-World Evidence Studies in Oncology Therapeutics: Hope or
Hype?" Indian J Surg Oncol 14(4): 829—835.

113

doi:10.6342/NTU202503195


https://www.pfizer.com/sites/default/files/investors/financial_reports/annual_reports/2019/our-bold-moves/win-the-digital-race-in-pharma/increasing-use-of-real-world-data-to-help-improve-cancer-care/index.html
https://www.pfizer.com/sites/default/files/investors/financial_reports/annual_reports/2019/our-bold-moves/win-the-digital-race-in-pharma/increasing-use-of-real-world-data-to-help-improve-cancer-care/index.html
https://www.pfizer.com/sites/default/files/investors/financial_reports/annual_reports/2019/our-bold-moves/win-the-digital-race-in-pharma/increasing-use-of-real-world-data-to-help-improve-cancer-care/index.html
https://aws.amazon.com/tw/blogs/machine-learning/how-aetion-is-using-generative-ai-and-amazon-bedrock-to-unlock-hidden-insights-about-patient-populations/
https://aws.amazon.com/tw/blogs/machine-learning/how-aetion-is-using-generative-ai-and-amazon-bedrock-to-unlock-hidden-insights-about-patient-populations/
https://aws.amazon.com/marketplace/pp/prodview-fdjxyi7ju4kgs#:%7E:text=Cost%2Fmonth
https://aws.amazon.com/marketplace/pp/prodview-fdjxyi7ju4kgs#:%7E:text=Cost%2Fmonth
https://www.cancer.org/research/cancer-facts-statistics/survivor-facts-figures.html

Thomas, L. D. and A. Leiponen (2016). "Big data commercialization." IEEE
Engineering Management Review 44(2): 74-90.

Topaloglu, U. and M. B. Palchuk (2018). "Using a Federated Network of Real-World
Data to Optimize Clinical Trials Operations." JCO Clin Cancer Inform 2: 1-10.
TriNetX (2022). TriNetX Acquires European Regulatory-Grade Real-World Evidence
Leader OncologyInformationService and CancerDataNet.

TriNetX (2022). TriNetX Acquires Pharmacovigilance Leader Advera Health Analytics.
TriNetX (2023). TriNetX Recognized on the 2023 Fortune Impact 20 List for
Pioneering Advancements in Clinical Trial Diversity.

TriNetX. (2025). "TriNetX and Fujitsu Launch Joint Venture to Increase Japanese
Patients’ Access to Life-Changing Medicines." from https:/trinetx.com/press-

releases/trinetx-fujitsu-joint-venture-increase-japanes-patients-access-to-life-changing-
medicines/#:~:text=The%20new%?20entity%20will%20integrate,trials%20and%20preci
sion%?20medicine%?20initiatives.

TriNetX. (n.d.). "The Future Prescription." from https://trinetx.com/real-world-

resources/the-future-prescription/.

Wiener, M., C. Saunders and M. Marabelli (2020). "Big-data business models: A
critical literature review and multiperspective research framework." Journal of
Information Technology 35(1): 66-91.

Wikipedia. (n.d.). "Data as a service." from

https://en.wikipedia.org/wiki/Data as_a_service.
Wilson, B. E. and C. M. Booth (2024). "Real-world data: bridging the gap between
clinical trials and practice." EClinicalMedicine 78: 102915.

Yin, R. K. (2017). Case study research and applications: Design and methods, Sage

publications.

Zhang, Q., A. Gossai, S. Monroe, N. C. Nussbaum and C. M. Parrinello (2021).
"Validation analysis of a composite real-world mortality endpoint for patients with
cancer in the United States." Health services research 56(6): 1281-1287.

114

doi:10.6342/NTU202503195


https://trinetx.com/press-releases/trinetx-fujitsu-joint-venture-increase-japanes-patients-access-to-life-changing-medicines/#:%7E:text=The%20new%20entity%20will%20integrate,trials%20and%20precision%20medicine%20initiatives
https://trinetx.com/press-releases/trinetx-fujitsu-joint-venture-increase-japanes-patients-access-to-life-changing-medicines/#:%7E:text=The%20new%20entity%20will%20integrate,trials%20and%20precision%20medicine%20initiatives
https://trinetx.com/press-releases/trinetx-fujitsu-joint-venture-increase-japanes-patients-access-to-life-changing-medicines/#:%7E:text=The%20new%20entity%20will%20integrate,trials%20and%20precision%20medicine%20initiatives
https://trinetx.com/press-releases/trinetx-fujitsu-joint-venture-increase-japanes-patients-access-to-life-changing-medicines/#:%7E:text=The%20new%20entity%20will%20integrate,trials%20and%20precision%20medicine%20initiatives
https://trinetx.com/real-world-resources/the-future-prescription/
https://trinetx.com/real-world-resources/the-future-prescription/
https://en.wikipedia.org/wiki/Data_as_a_service

	摘要
	Abstract
	第一章 緒論
	1.1 研究背景與動機
	1.2 研究目的與問題
	1.3 研究範圍與定義

	第二章 文獻回顧
	2.1 真實世界證據的概念與應用
	2.1.1 比較隨機對照試驗與真實世界數據研究
	2.1.2 真實世界數據在醫療產業的應用
	2.2 人工智慧在真實世界數據中的角色
	2.2.1 技術應用
	2.2.2 解決方案
	2.3 商業模式
	2.3.1 商業模式九宮格
	2.3.2 創新商業模式
	2.3.3 大數據商業模式
	2.4 商業生態系統
	2.5 醫藥法規針對AI在RWE中的應用規範
	2.6 台灣真實世界數據資料庫來源

	第三章 研究方法
	3.1 研究架構與流程
	3.2 質性研究方法
	3.3 案例選擇標準
	3.4 資料搜集方法
	3.5 專家訪談對象
	3.6 資料分析方法

	第四章 案例分析
	4.1. IQVIA
	4.2. Flatiron Health
	4.3. Aetion
	4.4. TriNetX
	4.5. Oncoshot

	第五章 案例綜合分析
	5.1. 商業模式共通性與異質性
	5.2. 數據來源、處理及AI應用比較
	5.3. 生態系角色分析
	5.4. 專家觀點回饋整合

	第六章 結論與建議
	6.1. 研究結論
	6.2. 針對台灣生態系的策略建議
	6.3. 研究限制
	6.4. 未來研究方向

	參考文獻



