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[ Abstract] With the increasing improvement of real-world evidence as a research system and guideline
specification for pre-market registration and post-market regulatory decision support of clinically urgent drug and
mechanical products, identifying an approach to ensure the high quality and standards of real-world data and establishing
a basis for the generation of real-world evidence is receiving increasing attention and concern from regulatory authorities.
Based on the experience of Boao hope city real-world data research pattern and ophthalmic data platform construction,
this paper discussed the "source data-database-evidence chain" generation process, data management, and data governance
in real-world study from the special features and necessity of multiple sources and heterogeneity of data, multiple research
designs, and standardized regulatory requirements, and provided references for further construction of comprehensive

research data platforms in the future.

[ Key words] Licensed medical care; Boao hope city; Real-world study; Data management; Data governance

LA, B FSE (real-world study, RWS) !
HATH: WILEEEARUFFEBDNATE (% 2. H #5222 WA, Tk A2 AR A EMR ., EE

DOI: 10.7507/1672-2531.202108147

2020]DTDO0015 ) ; W )| k470 [ fir B 2 ALK B 10305 T T

N

H (%% 2YYC08003) 5 HR % B EEEAeEss ke 20nn B EUR AR AR E 26 B
FAHHRNEEATRE (%5 HX-H2003033) ; %@*&Ei/—f\ S SRV BT AL E P TR RS T L

4458 (45 CMB19-324) ; EXHARFHATE (4%

. 72004149) ; ARG R EEEER “HL B RKERTER P2 (real-world data, RWD) B9 5 FHLS A R,

BN RIFN T EFEAR” HE (45 HX-H1911221)

WEE#: %, Email: sunxin@wchscu.cn; Z# 4, Email: 2 37 w5 o S IR SR (real-world evidence,
T, RWE) 97/, {EAUA |-, FU95T g RWDO 2

http://www.cjebm.com



e 1374 »

CHINESE JOURNAL OF EVIDENCE-BASED MEDICINE, Dec. 2021, Vol. 21, No.12

o Ui RWE HYJER, T2 G0 M 1 B0 A BTG
PRy AR 7 A R BT RWD I ARIIE, IR 02 58 3%
RWS HESR KL 7= Hi i R AR, T 20 D 2
PEERPE RN SE BV E AR . 2021 4F 4 H, [EIZK 2
B B 24 5 T b OB A A (T AR
St IR B B SR B T RO G T) ) v,
B3R T RWD AHSC B ds i B 32 28 R A S B %
JE, TEPRUERC R ¢ B i[RI, 42 s ks A o
T SR Ik FE B T ik i SE AT X (LT fg R 1
EIRWD ) A FEME—R) RWD I s X, 7EAH K
FAVF BT ORI SCRF B, AR EANE B E A
AR LT AR VR 2500 i A T R Sk I T LA S AT
Jeid, RERE IS I8 T il PREE , T 335
a2 %" A N B BT R . TR A A Y
B2 It H Il 0k 1 2 -5 R 0% R e MR AR 14T A
PEHE T P SR ARAS RWD - 55, %7 &R R
SlCE AL R  ATME—— > Al AR SO A L
WA B I SR Z R Rk 0F 58 H B9 L RWD -
Ao ARCEEEHTY RWS Blli-F A #5258 WA
HMRH 2 AR ST R B A% W A T T Ay 4 = S U
HEARBIE, ST R RWS 275 0F 5T T A s
BB G P SEAR R AR RS B, i —
SN TS AR I RWS SRS

1 BERBESHRRBEELSEIHNE

T O ok S IR BB - B i A e R
S RABY B @ —RiFoE AU AR AL AR B e B e
ERE A @ iAW IR B L B - B R
B, P BIRRL R F B C B s B Y
TR . IR L 2008 e A 3 O A 2 R 0 b 52
AR LB,  “HOGIRG A" R HE
FEAGRN 430 Ay B 7 s A s e AR o B e e T
FNZG TR XS P A R R T )
IR F . HFEE R RWS B R WL fE il
BT, B—WF5T R R B IC B e R ek 2= L
i 1A 7 O BENTREFA S ROE SN 2, & JGTA E 5E
R 2RI RO ST 5 5, MORSR DI BERE 1 255
5 B IR 9o B - 5 5 23 1R TR SR IR B
RWS W E iV &, TE e — BT ™ 5l RO
BT RIS, o 9 [ A e BT 7 i 4 A i ) 40 1) R
ERBEYT, 75 AT [ R 1) I e 22N R H Y 8 I R
e

LA TR T IR B B0 - & 0 Bl 1 Ok
W £ FH I PR HLF9% 7 (electronic medical
record, EMR) %4 . HL T FERY 2 (electronic health

http://www.cjebm.com

record, EHR) 4l . B2 ORECHE RIS R 5207 Wi £ 40
G2 E IR BT BRI, DR E ARG,
B BE T ZE R A S T Y 5 LA b A s, T
IDEREAEITE S S A R e o W) €1 E ok N
BAEPEHL, BAEEE S MG oA, s 2 S b e
B S A BC R TR B R, AR 2 LA 4 E iy
JIEAE A ROE A L s TR R

2 SZEMRERMERBEFEFEHEEE
ErwEH

2.1 HiEREZENE

FETRIRM BRI TECR, B ErmE ANk L
T AR ARFV/F BT 245 B i 7 7 (8 SR 3l B T AL
ot deiak, 445 Hi iy £ 8 5 A T2 SR kAt
FREVFRET 250, B B AT e 1 SR 3l R /55 F A
AL AT R BIRETT, BN B . R, 25
B T BUIR B i BUHE 1 & e 4 o B e B
JE (P PR 22 FNAS R R Ry W 0 45 12 55 ) T Il i
R . PR, T SR ER A T R R o B Al
FERICAE LB, B B R GE BRY
() i 22 R S A, OB SR IR B &S 8] A | i)
] 7341 . AN BRIy LB T AR SR 9 H (Y Bk
GBI AN ] AR 22 720
22 WMREFITETH

H A iE T2 R RW'S AR X 32 A0 45 i
BEPERFST . [RUBIPERF 5T AR ) PR IE o LR L FE AR
Z b, i e 2 ny o o8 e it S H I RO 56
(pragmatic clinical trial/pragmatic trial, PCT) . 8]
RWD 1E 2 &b 58 Xt BE % B 5 46 0 00 258 P 0 5%
g0l LR A TR IR B T 5, 3R
AT X PR T L SRR . LA 27 R, R
PIIRAS, B AT REA BE PO T 2 A5 1 2
WA SRS T Tl AN, #Em R IGHE L
R RWS BeitJrik, M RWS HESRY, (HIA
R EE A 2 5 A, TR R 7 2 22 2 4F,
Bifi 1 o () 2% S A PR R, 3K e A S e T A
() 56 B | ER M — B0, R 5 e 2 2R 0% AT
E i
2.3 HEERMAEL

R R R U S o (s NB LY P [
BALH 588, I IRpE R s A A EE K
R ARG B 2R R EER
S OO ECE A T S AR AR B T PR AR
I, 2% E AR TG 5 A0 DG S R U DA A
B PR ARPEGRE, IF Bt AH OCE I T bR



TR EEUEZE 24 E 20214512 7 4521348465 1248)

CDISC (clinical data interchange standards
consortium) FR#E", ALCOA J& I ((145: wlIH
N7 R 5 N 1D CNE T G @R TR S|
ALCOA+CCEA 5| (7 ALCOA JEUUfiJERl 19" &
T SRR B RRAERTAT IR 0y AR,
I < 24 it S B B Ry th R A R BOR A6 TS, WA
H B — 2P s 25 AR RWD it 48 B AT
MR DA AT S 4 19 DK T T 488 i I8 800 15 A 1
Hrbmeesene, B ULAE RWE P2 A b v, B4
MARMH 3 Z S HEM . BRUAE=AJ5, e
B 8 AR B R I ARAT ST AL R, B AR S
TRB%, W BN AE, PRUEIR R 25 2E 1 BRI T 250
LSS B DA Sl M- B v N O

1375«

3 RWD B/iQEBEEARRE

M RS E RWD & 576 8 fl g 35 DU
VAHE -SR-S — R IR B e Bl
PHFPE 5, TRk T E R A B, B R
J& CDISC M ALCOA+CCEA &5 3K 1 [a] i 7=
A= RWE SCHFMBE K F 4 e, Se il 4 X
RWD 2 IR AR 2= 1 R e Ak

RWD /I BT 55T RWS AU AN 2, %
WG BEBE . BRI Z2EEEST AR
REI LS i) R ATV R e 3 €1 = Wl s
PEEAF A0 A8 B A al B0 A B B A 7 Ak B
CRBSHESR LI 1), 7ERM LR 5T AR B L 5L

B ( gu——
7 EDC R4t ) \

IO Y EE RS+ R0

———— ‘

&
T
\
PAN
AN
TS

E1 #ERERFREIHRGETSEEENERIES
CRF: Wflifi2; EDC: Hi T4 R4E,

http://www.cjebm.com



e 1376

CHINESE JOURNAL OF EVIDENCE-BASED MEDICINE, Dec. 2021, Vol. 21, No.12

B AR, B R ) B vh BT R T
o OB BRAE AL RN AT, MG B S Kt 2
AR 32 Sl AR ERE P 8 R — Sk
3.1 BIREEMEARRE

TE RWS H, a4 2 32 200 7 A s v B0
WA AR, BT XMIESY B A E R AR T R 12T
R FESIEE, HAZ O PRI BE Bt 48w i
FERCREFE RO TENA . HETECN RGBS
PR AR B WA - R =B
B, AAEEART . O8RS MH08RE . 1
FRE Y 1 i 5000 W 4 RN Ah B A TR R B AT BA 43
T, DA 2 RWD i TP AR AE ;s @ ol
%% (case report form, CRF) i if: R TRk
1T CRF, MBI bR . BB N i br i, LA
SR BRI T — 2, VAL e, ATk AR
£E (electronic data capture, EDC) &I FG it Hr
M HEE; & EDC RGEH: M4 CRF it EDC

ARG, WA REFA | B A A B S
IR B A B e, TR SRR, TS
IR R B e AT R @ BiE R AE A
FR A HL 19 941t 75 2% (electronic case report form,
eCRF) HATHF S A RE A, IFAERE F AT
TSI R bR v AL R B 2 g i, DL R v s B
W, TIBEE LR e © Bk . Bs e
MESHEE: 52 TEIRRE MGG HE AR
2, LUHGAIE RWD R TE R T 30 © Bt
e Az, EAGEHE A PR AE, B B AT e, IR
TEBSCHE 2 4 T R o L v oA S g R T AR A LA S
Tt PR T 2R AR ST s AR e (] 2)
3.2 FUEEEMNERRRE

iR, 8 T R T T, EXF
ZEANAE o VAL JS T ST )RR R Y AR
FREEIT 3 (routinely collected health data, RCD) ",
LI “ALCOA+CCEA” Arifi B4, it 24>

Ve =gt A p

CDISC., MedDRA , {H 5 1A= 20 2125415 1 WHOART RiE4E

i
£ CRE MG 5T
CRF 11
BRI CRF
VR
EDC £4¢
eCRF
BEARE AL,
g $f g
i PE 2T
i
= Bl 43

BRUE, Bl RN R, sERE

Bt EHAR . RO, A

FEIENE . RN s BE

BT SRR HL R RS

< -4 €7 BER 1} S - o NIt <4 N S

E2 HEEENHEANRE
CRF: i 54¢; EDC: HFHHEREE; eCRF: HLFHHIHRER.

http://www.cjebm.com



P EEIE R S 4 20214F 12 H 5521465 55 1230

BRI A B P BORAREAL U —, S B IR
SR ERY, HEARREOHEEART: O f#
HRIRAE . PIEURIG IR, ZRE IR
i SUTNEIR IR (2 E LN G € LS DI €
PR, B T e A B A B R AN A1 BA 4 T2, A55IE
B TR AR R T s @ B lifk . g
T H R K 1 )45 1 A BRIT BR AR AP B R, A
PRI G HEA TR i, By B A7 R R L 8t 28 RNk
o, B R L O B
ARG IR A A RIS A, il AH L B R B &%
MR A R M —FUN RS AR OGS B, PRUEEHRE 7T i)
TR BRI, @ B v i o . A3
i AR A R s R, KBREEE . R E K&
Wi 45, B = B e s PR R e a5 D Kl 45
M SR . B0 RIS, #E1TPREfL AL,
FA AL, B F AR RS SO SR E TR A &8
3T R TR LA S it A B B 2F TR AR AT L
(K 3),

4 BERBEAWRBEKEERZEXT
RWD & /8T g2 E

T T2 PR SRR AR 9 B 7 BUR A2 )P IR 5L T
HRWS BT th e WIHR R B B i B — WP 5 A
Bl R AR CANZ9 0™ fE MR IL) , B2 23
F RS REEE AR R B (2 SR IR RWD -
) e, S LU JA S 25 B0 il 22 A R DR

EMR B8R MEEGE  RBRCAdE-
L%%,

~

© 1377 «

PEH AL, R A R A L BORIR R N H
PREE B IR LR BT A . R A2
V5 SRR R U, A A5 AT e T R N T B A
i, MR ARSI, A I SE 2R A BT B L
Bt el A, B FRERA A G C—
MR LRG0 BB E A, HIERMZ IR
LI  8E AT, 724 RWE T2y 7 55
P20 W HHE AR R E P R
4.1 FARBEIESRIRAN AL IR
TEWFFEHERT BT B, T RS R o B BIFSE )l K 13
I, BE 5GP B EUE 1 & LA B 2R AL,
MBI, REE% R IF B R IR 28
RIFE R, BB R AR (R /a0 )
W) A g A b B D7 20 CROHE B8 2 A s 8 iR
) o Horp FE g EE X A B, IR
B IR B, AESEPRRAE D, TEOIIE S B
BB, 38 AR B UG S
BT IR “— U, SHuREY” RS
Y 7R SR A B R BB AN BT, H
WU 580 ) AR RN S B B I A2 2 A, W a4
PREORSE N TR, HAT, PRI RWD -
3 1Y IR PR R ok U - B v e R RE ] SR
7 BEITHIOC AL [ | (g BR BT /MR P S H T
fL B #5457 (electronic patient-report outcome,
ePRO) RERG” FHCFE B ALBK S 1 52 i £ s
KA R G REA HIR, AT 3 dok X 2% 2 A B AR ] 2L

Bl |,
BB |
B | )

EERN .
o By |-

i E 5 Helihs iy y
‘ ' ' FbRifE i3 ALCOA+CCEA
¥ ¥ ¥ Fif

war | [ (b — :
sk | | e | | A R
Ag | | s | | ot - ”
WP | | B | | Rl
E . .
‘ 4 ’ ] !

- R - - -

B S BRI B

EEE . ETUR.

3 HIRREMEXRRE

http://www.cjebm.com



e 1378«

CHINESE JOURNAL OF EVIDENCE-BASED MEDICINE, Dec. 2021, Vol. 21, No.12

T LA W BB P2 DA R IE A ) L S P A mT
Park, Rl A E AR AL HLES ) I IX
Bt SRR “RBIET %, SRR IOk
AR R, T I A ) IR ) T R B 4
5, WZGRH| “SERP R AR B RS-
ALt RS FUR FBE A B —1k, R
G MERTTE | SE R R AT S ME SR A O RWD A3
e, A RIS BE VU Z 1) BV 525 A
WFFE L E - 5 Z [ bR AL A 427

Bl 5 25 6 F 55 R BR B 900 B8 - 15 19 58 35 F
Wi 2ok, AR o 2 R IR A
() EMR %4l . EHR 08l | B AR BRIGECE . AN RO
AV T 5 0 R T A I R X 56 2 %o B B A5 il T st
ITHBCHHE ., HT LR EahiEdfEr “BR
T IR TR, R E AT E AN A
9 HL7 (health level seven ) {5 >> 7R a] SZFLA [A] =
I HURG K B B 22 1) () LI T3, R AR TRl
T R SR AL B A, SR AR 2 b A A
[ BSR4 I Y 2 £ S o VTN (NG 1
R PR R R U K | 54T 6 20 Bk
RIS R | 1 s RS R AR S Pk, A
IR EEN TR BB RAEH AR, BT ZX R AL
PEAT B B 4 | - B WS e e | 5 R TE 5 15U
AR GO BUAE & 24 B 1R BE AT AL B
Ab PR
42 HREEETLETWHREHRE

FEF R RIR ISy Ui, 7R3 Ak
AR 2 I PR S B8 B M 1 (] B, Sl 1 e
Ve T N SR —E PR . 2R A
TF 5% YL 50 - & 75 B4 A S 2 MR H R
TESCHRE LA v A A 2 R, A A i W 2
(RIS R, (] B i i — 20 i 45 L 15 B R G
B e 2 B) ) Rl B (3 EMR B
EHR %4 . B £ 20 40 4 A0 A BRI 0 ) 450 4
), A 2 O PR ) AN RR AN e e Ak W A 1A
2, TR PEAE S 0 TR B, s i e i 1 T 4k B
B W A8 AR S A e ST A4 0 OB T W A
T2 B LA SA PR by S P R s T e e, LASGA
BV B TRV, 28601 Mg S i U R & Je 2
o PR EARAEE DT L, A5G0 R B £ A
R AN S S TR NPT 5 SV
IS, s vT o A eT g s Pk 25 A ks, nT A
openEHR #LE>9 L 42 5 EHR HESL T Y B 454 K
T2 BE 77, JRAT 254 HL7 JE 4 B A7t
M5 BB — R ZE A TR R L B - 5, 4

http://www.cjebm.com

DL A R A A A SR BT R D sk .
G, AT ARG R & K5 B ' KNG R
BN, 2% ( DAAF B SoR gl Rl ) =,
SR I R AR HE A TS ()RR | 58 B VR 3
PE, SEBLRT VS K B F ML T 5 Z (AL BR AR A B
HETELE SE AR 7 & T B E S 0 St 7 b

V- 15 T 4 A S I ) S BN A B A b
Pl G L AR . AR RN AT AR ROR O TH A
TEE R BYPREL, 1 ELA I B AR 45 . 4 Ba b Je
AHOCHE ARG PR 3=, (i1 00 Mo BB A P2 2 ] 1Y
R T B EAEAR R AR R — A
4.3 BURFREWL

B H ET2YT S HLAL Y 52 2 — IR AL AR
EUSNINEAT . L €77 L vl = R S| G
TV R B A A BRSE PR AR L R in s s
R | &SP R0R . SR B L= 2 e 4=
RN R 42, B M F A E RS
O ZW B Z ARG — B EFHES R4
PRifE? ) B2 R T 55 B8 12 2 4 T i
PRUE?

FIAT, S8R 1H8ON R8RS CDISC FrifE, I
SR ST A 1 SR B A (study data tabulation
model, SDTM) . i R ECHE SR B A b5 E (clinical
data acquisition standards harmonization, CDASH)
AT B a7y (analysis data model, ADaM ) %,
e B B R L S IHARY . A AE
LA, CBH SO BIERE EIE ST 0,
bRk =z 4k, A E Py & 2= i A 8 (medical
dictionary for regulatory activities, MedDRA) . {H %
A2 e R T AR ZHAUR RO AR
£ (world health organization adverse reaction
terminology, WHOART) BEE AR GRS AR,
TR A OIS s 3 R DR > 55 R R
SRR AR A RF AT E AR
BRI B —,

] i, R T A R R AR BCTE R AT A
SDTM F5ifEC) eCRF 1] A7 84 fiff tR IR 5 RWD HE
A A Ta) R, 0 A O [l B 540 TS
PEECHE i AT EE s ML T A RCD, 2Rk H
5 E I R IT 45 R A EA 2! (observational
medical outcomes partnership, OMOP ) &7 (1 [ [
WL EEAEAE 5 B8 ) 38 B Y (common data
model, CDM) firsE SLAYBARARAED, 14 Z I 504K
30 3 B 4 fin 2, B UEE — s ME Y A5 G AL B
o AFL T X R DR K A R R A i e S 25 A5



R EEIEZE #4 E 20214E 12 7 452158555 1248

R ST, R AE AR A AR TR A 3 Y AN
4, E AR B RIE R AN Y O 5 SRR
R PR AEHR AL

H 35 [E FDA 7EAHCHE R 2 “ALCOA” %X
P R AR 22 5, R 24 45 By 0o A [ K 24
BB HR oAk AT R T4 “ALCOA+”
s BRI, DLORUE RS ) B S8 AT SR AR A )
&, EZAHG. wTIAEME., 5. FEHE, G
M ERAME | sedE b L —BohE L RE AR T RS
BRUbZ A0, [ K20 i W B A B ey R L 24 o e it
AR RWS $8 SR, WP VERECHE & A A B 42
T TR B R e R g R ik
PELHERRVE . S0P — Bk RTE R L OO
AIREPE | 3F B MR 2 R S A R A Al A, st
PRI AR AR, TR 85 R [ RWD S HRF2G AT &
P RIFFEAE A5 8 ) 56 35 915 [ PR
14 HiRZR SRS

Bl E K HI MR R SR e ETT
MR R &R, TETF R d—An] B e ]
FIRIF 5T BL o0 B 5 P 50 9 2 AN 25 3R
g PSS WIS E N B E R/ 78l i ey
PITAT IR A AE B (F B B A a8 It
R R FHAF BEI7P= S i i 2 0325 . R RN,
WED | BRI G A ), BRI R Z R, W R
KRB 2712, FIEf e S g = 2 )
BF, ANCE AT OB 4 43 281U RN R bR iR T
ARBR, IR A SN BT R L ANRR 4T M 4%
P = A8 2 A R it LA P A A o s R R S
s LI 1Y) 2 A M e

REOR (W12 97 PR 45 MBS HE, (A5 122 AR
RWD B G ARE IS MES A Sk, Fl
PV ) B S R B R AN SO I R T 56 1 1] =
Az v R A A MT SR B B O RIE , 2 fe K PR B 42
T I R 355 BE FIE 8 50 () e Ak, SER R “ 1Y
F7 B SRR R TG AR SC DR ARk LS
HAIRBEAE -5 82%, WEZE R RWD /18
PP A R, T RARRRAE 16 PR B AR T
FRERACE 1, B e — D R BR A 1A B 1 1Y
KERNANHT, Bh i AR 56 B B AL | 251k
R R E R, TR %) L o e Al 2 H

i Z AR I R

S 30k

1 5L, R, ARG, 55, ARSI R AR IT oY T S R .

TR EFEIE B 2R 24 i, 2020, 20(11): 1241-1246.

10

11

12

13

14

15

16

17

18

19

20

1379«

PNGE, WL, FEr, A5 EEHTGRELSCHE RS, b R 2 2%
ik, 2017, 17(2): 126-130.

FE| 52 20 i M A8 IR 2 i o T P, T AR B SRR 1)
FLSH B4R 2 U (14 7), 2021. Available at: http://www.
cde.org.cn/news.do?method=largeInfo&id=eaed86b800e8d9d9.
ER R RUCEE, FR TAEMNRE, FE PR, % T 30k
SIS TR O e B 7 i AT X FR ST 5%, 2019. Available
at:http://www.gov.cn/xinwen/2019-09/17/content_5430452.htm.
ARG, WRBE, R, 55 R QBTG MRTE [ SR IO R LA 5
BARTIRRBENIRR. PR 256 155, 2020, (11): 14-20.

R 2R 3T IR 1 A0 5T 9 B St s SRt E T A s
TP BTSSR, P EAEIE B 24, 2020, 20(10): 1117-1123.

WFTEHR W BT S H S . PP RTINS AL, 2021, 42(7):
1306-1311.

[ 5 24 i A B LR 24 it T PP, LS S SR 25
K5H IR SR (GRX1T), 2020. Available at: https://www.
nmpa.gov.cn/yaopin/ypggtg/ypqtgg/20200107151901190.html.

U. S. FDA. Framework for FDA’s real world evidence program,
2018. Available at:https://www.fda.gov/drugs/webinar-framework-
fdas-real-world-evidence-program-mar-15-2019.

B R 20 it B LR e R B 8 A B AR FE 9, 2016,
Available at: https://wenku.baidu.com/view/3e468elf5ef7ba
0d4b733bc0.html.

U. S. FDA. Guidance for industry computerized systems used in
clinical investigations, 2007. Available at: https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/
computerized-systems-used-clinical-investigations.

European Medicines Agency. Reflection paper on expectations for
electronic source data and data transcribed to electronic data
collection tools in clinical trials, 2010. Available at: https://www.
ema.europa.eu/en/documents/regulatory-procedural-guideline/
reflection-paper-expectations-electronic-source-data-data-
transcribed-electronic-data-collection_en.pdf.

| K 24 M B A LR 0 PRI 99 i T 2 SR S PR AR 5 SR,
2016. Available at: https://www.nmpa.gov.cn/yaopin/ypggtg/
YPqtgg/20160729184001958.html.

[l 2R 24 i M B TRy, LS S i T T 7 bl PRI 1
A8 FFEN (317), 2020. Available at: https://www.nmpa.gov.cn/
xxgk/ggtg/qtggtg/20201126090030150.html.

FE 2 i e A PR, [ 8 LA (R R 1 2. 25 i PRI B
BIIMAE, 2020. Available at:https://www.nmpa.gov.cn/
xxgk/ggta/qtggtg/20200426162401243 html.

Society for Clinical Data Management. Good clinical data
management practices, 2013. Available at: http://www.doctorama.
com/event/Good-Clinical-Data-Management-Practices-GCDMP-
28264.htm.

| R 24 it A8 SR 24 i o T . 2 PRI 80 o 5 4
T (R4T), 2020. Available at: https://www.nmpa.gov.cn/
yaopin/ypggtg/ypqtgg/20200720171201514.html.

Andriole KP. Security of electronic medical information and
patient privacy: what you need to know. ] Am Coll Radiol, 2014,
11(12PtB): 1212-1216.

i, FEsEst, BE, S5 BFEICHTIE MRS B EIO R R
My ST G BT A FLSE TS P EARIE R A2,
2017, 17(12): 1365-1372.

Yu KH, Beam AL, Kohane IS. Artificial intelligence in healthcare.

http://www.cjebm.com



¢ 1380 »

21

22

23

24

25

26

27

28

29

CHINESE JOURNAL OF EVIDENCE-BASED MEDICINE, Dec. 2021, Vol. 21, No.12

Nat Biomed Eng, 2018, 2(10): 719-731.

HRURA. 2T AR BRI F G B0 & i1l
X, 2021, (2): 78-79,94.

TRM, B, BRI Ak RIS iz TSR R R AR Ry 8
SR AR A T A 24 A, 2020, (11): 125-133.

Health Level Seven International. HL7 Standards, 2021. Available
at:https://www.hl7.org/.

Khvastova M, Witt M, Essenwanger A, et al. Towards
interoperability in clinical research - enabling fhir on the open-
source research platform XNAT. ] Med Syst, 2020, 44(8): 137.
A, WhAR, AR, S T B SO A IR R BT S B IR
PSS, P EIIE R 2424, 2020, 20(10): 1150-1156.

[l 55 Be AT 6 T R f i By 8t I P e Je i
FEW,
content/2016-06/24/content_5085091.htm#.

Foundation O. What is openEHR? 2021. Available
at:https://www.openehr.org/about/what_is_openehr.

Wulff A, Mast M, Hassler M, et al. Designing an openEHR-based

pipeline for extracting and standardizing unstructured clinical data

2016. Available at: http://www.gov.cn/zhengce/

using natural language processing. Methods Inf Med, 2020,
59(S02): e64-e78.

IR DA A 22, TR B LS SO 4 I I, 2016, Available
at:http://www.nhc.gov.cn/wjw/s9497/201607/£1472d0f82bf48ebb8d
a4ffe5000e0aa.shtml.

http://www.cjebm.com

30

31

32

33

34

35

36

CDISC Submission Data Standards Team. Study data tabulation
model implementation guide: human clinical trials version 3.3
(final), 2018. Available at: http://www.sastricks.com/cdisc/
SDTMIG_v3.3_FINAL.pdf.

Riepenhausen S, Mertens C, Dugas M. Comparing SDTM and
FHIR® for real world data from electronic health records for
clinical trial submissions. Stud Health Technol Inform, 2021, 281:
585-589.

OMOP. Common data model, 2021. Available at: https://github.
com/OHDSI/CommonDataModel.

5T, 253, R IR, 45, OHDSLE F BRI K B AR iE AR
HE[E Y BT AR 23 HT. B (5 B2, 2020, 41(2): 1-10.
[N U Y A ¢ 9 = S VR R )2 N 56 23 DB M 5
B P IC, 2018, 21(11): 639-640.

B B b 225 Bk & R 2. BT R BT KB T 3 2k
FE RS (HESR B ULAS). b i A5 Hh R 1, 2019.

FEl K 20 B A R . TRZDA R 448 1 DO higidk
& R T I ) Ah 34 5%, 2020. Available at: https://www.
nmpa.gov.cn/zhuanti/bwchx/bwxxjl/20201218085425130.html.

Wecks H 3. 2021-08-23 & [EIH . 2021-10-08
ARG AR



