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1. A7 Y TeXN

Seuets AAFCE 43 20 B9g HHolE Hfox Etokil w7k
o] MeriAjel MAAFHETHO] A 5o= Aol #AtE] glon AAA|A v
Soto] FEO AT B E FALA Ao Aol w2 k. 53] 9=m7|Ho
AR} E 7| & (electronic medical record) 7] =02 HAMEAIE X3t FA9 T
olf FZ0] 7Fssto] A ARV HE5S 33 HolHe dle HYY 4 = T A
29 7 9AE B8 olYo] & § S0l EFSH ARM o ET SEE T Qi

2 HlhelHE B8 7K &0 8 WA ARKIeE tiREHA HAog fofo] H]

golg &8 7] SUE fls Erm HholH AlRARY S &3 ssAEY A =R
F 750] FEYoU 8 7T Amo] AlRtAol1L JRIAEARE Be AA &
7Fssto] A9 FgAdo] Wk Aol A= Sl 11 9 ArS && E AT
gt AP EE S 7ol o]Foifout /MAAEAYREE B3 AA= }“—ﬂ Aol

U R AR AT T HART S8 A20% J(F 1-1] At AT

=

S BHog T /) o4k T 9 FEv|Ho RN /flAEgES w3t A
29 8% 9 B3-S 9T 5 9

T 1-1. HARI|STISH 26X
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m2 DRAMES SO JIEEt BaE X2Y MBS 8% 4 Uk 0] 22 dY BPIY U B[S ol 7}
S5t BE2 AN 3 MSSIO0F SICE Y 2013.7.30)

® M2BOI= B7610 SEERIRATS GRS SISt § ) Olel B U BB7IH0| R NBS S
SM3 LRI} s 90l WPIE U BD7IBORLE JOINHO| Ji53t HES TE N2S NSOl K2 SHEY
S 433 4 ULk 0] Z2 XBS SHF S0I= HCA| JHONS0| Jh53H BES AMBIOF BICk (A 2013.7.30)




olEE WA DAS v ATYe I3Y ¥UY BN, FUARERUTY,
AARBAAEY, AREAATIE 5 AR 7 @A 2 B8] s, o] u}
SO TRt QYATE Sgstel Uk Teu Awe) R Joe She v AT
oate] AV ATVl AAHOR Be W BE e ARAY HAR Astel v
59 R A7) Sk AYH Aolth. B 1 3 AFUL 2 oo ARAL
-8 4 o WA RS K $9s Jjolgiont delE3e A
A% AE/o] EQERA 9% $44 dsle] Ausidr i BARARIL F0st
L uole] oA SUB Aol FolgromA i A7Alole] F8o 1A A=
A WA BB 9% PR AT AR Fr AT 5 Y Yelo] uhiy
ot

H 1-2. X200 B SWOT 24

25(S) OFF(W)
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Foe ASHOR Frkel loH 53] Ardd FHHS AR 4 Qe 94
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1. =& 4oy gA R &8 2

1.1. 8=

J=2 =7tHAA B A(National Health Service, NHS)E 53 353 Fo] EH9g
ABIAE "okl Q7] wiEo] OECD =7t % 7Fg 3Hgt 2714 HZ9= dHolgAl
< HAola Qo ot Holy £ 9 A AAVE dFHE, U=, AFSHE, &
ofdAE 5 AYHEE EIE|o] qltt.

T A9 HA9s Fof folf AA= AYAEATHelE P A (Clinical
Practice Research Datalink, CPRD) 7} ti#Zo|t}. CPRDE H|YFE ITAES =
HOF o= HAF 4k} 7|fo|H, 1987dHFE F3H AFE s gskd 14 A
27188 AFeidch. CPRD= NHS §13, olF, A4 Bddd, 34, &9 dav
52 A ¥ttt dRte= A9 HAYE HlolEE CPRDO| AlSTA ofF
£ Agd 5 qlom, 7Rl SAPL YstA] 92 7% CPRDAIS /AR Alg= AR
& 4= SltHopt-out). HlolE AAE= thadt 22 AXe] 9fsfii] o]FojXi. @ Hid
CPRDE 33EHZAT HHo= Aystd A HolHE Algst= Aol s EAd+
=9 Section 251 Al Sl Hotof gith @ Hloly AAls, SAHEAEE Y
Hog ST A 7K JFWES WA 71991 NHS Digitalol] &8l o]Foizlch
2. NHS Digital ©] ‘AZ& 4= QlE A3AHtrusted third party, TTP)' 9] IS 43
Stk @ AAE fIsl, guterh T SR A E(NHS 1o, AU, SEe,
H)ol of2 dlojgjAle] A¥FE7F NHS Digital2 Btk @ NHS Digital> &
olEAlolA SAAEAYEES wiAsto], SAAEPRE HIlSHA] g2 ATotE A7
(encrypted linker key)E& AFESIth. B NHS Digital® CPRD7} HJ4H do]EAlS
AAT 4 A=F ¢goskd AAZIE CPRDOl Edith. ® CPRDE ¥wrely NHS

o2k,

oX,



Digital 258 Ao SAREAES 92 F=tt. @ F3EAATF FZH2=E A4 dolH
of FZotA st ATAE =AY T—]'ﬁLX}—‘?-—?Jﬁﬂ(independent scientific advisory
committee, ISAC)?] 5912 olof gttt @® ISACY] SRlof et AFA oA st
g dlolgAlE AlFsH| ool 7= dmsiRith. goldAE 7H AR ISACO]
At ALE $Pok= Holl= CPRD7F ERSE Qyste 1& Ag do|gHo] A0
Zielo 2 AT 4= Utk CPRD HolH = SA% golAdA o272, HolH A
o] ZYAQl AT FHoE AJE, Eﬂ [l SRAH AF=RE AREE|ofof G}
2}, B, YAt gt A ATt E5] gAETE A 5ol A5 Utk

i Feprmrr

Research Ethics L, e

& orldorfo ol>
ol

Committes approval
Indepandent Scientific
NHE informaticn - * = Advisory Commities
Governance Toolkit
e a Contractual compliance
Pl hesiIN IEAEEIL with CPRD

% 2-1. CPRD OIO[EYA B
(EX:CRPD EM|0|X| https://www.cprd.com/safequardingpatientdata/)

=Y o2 A= CPRDL} FARE BASRE Hole AHAA AAE Z1 Qith
F= FIL= SAIL Databank®] Z-¢oll= B2 &3 75 Ash g9k 7HQl 719t
olH9] A% 9 o8& AF3Ict2). SAIL Databank + CPRDQ| 739 up7ixZ 7
QIAEARE Hota QA Fom qyste dolHyt BRotal et A+ 8%
of wet dloje AAE AlEett oRt AAE fote] A= = e ABRAHTTPY 9
& sh= NHS 92 AERAHANWISZE FAE A%t 2% 7] 2l E9aAdE

1) Office of Health Economics (OHE) Consulting Report, 2015.
2) Rosalyn Moran. Proposals for an enabling data environment for health and related research in
Ireland. 2016.



(anonymised linkage field, ALF)E A§4d3t & SAIL Databanko] A|53tct. SAIL
Databanks= ALFE THA] ¥Z3lsto] A2 thE o9 Hlo[gAlE AASH=t ARSI
SAIL Databank 9A] 3ol 7|94 & Sl ¢ AFFHCERL Holgof it A
< o185t Sl dlojEe] Ak fsie 5HAQ AE AMdA HE Hfdo &

Qg wofof it} A Zﬂo}’ﬂﬂ SUHY, ZE AFAR= ol Fshr] Hof 24
gt AE AMEA tiet $¥S wojof st &8 AAFL 2W7t s

glojg Fe Yok ;L }—.3_ AL wl F SAIL Gateway AME 590& W=
T} SAIL Gateway= HQro] = QEASH eHolA A7t 32 o ULs Zelo]
Al B E 93t QHEAIMoIAL AHZAARICR uiglE Zojth. AA HolHE HIE
AEs7|Et= SAIL GatewayE &3] HZot=s she 22 34 & 4 9= <
FA0|| tjulslr] Ygt Aolth. SAIL Gateway ARRo] $91E AFAEL SAIL HolH
AT ArE AZsty A7ApE 843 B4 HolEe H7IdE oE FIF 4 Slth
A7t gaEd ATAEL I AR Fs) Al dis] SAIL HolH B A
EE 92 T A9 ATAIES SAIL GatewayolA 7HA Wz 4= it SAILS
53 et FE A 2 &E HA TAEE oy AtHE 2-2)9.

Secured Anonymised Information Linkage (SAIL)
DntnPr-viciBr SAIL

2,

— NHS Number |) - ALF - ALF ~ALFE ’ —ALFE

—~ Name K. — Join Key * — Join Key + — Join Key E

— Address bt i rE

— Date of Birth ] HIR i

T — Join Key v+ | —JoinKeyE :
— Event Date — Event Date ' i | —Event Date i | —Event Date
— Diagnosis e I — Diagnosis b — Diagnosis + | — Diagnosis
— Intervantion FIEE > = Intervention + = Intarvention * — Intervention

— Qutcome . — Qutcomsa = Quitcome v | — Quitcome

Only sceessible by Only sccessible by No user sceesd bo Onlyaccenuma by Data views made
= Sensltive person identifieble Infarmation Legend:
= Temparary encrypled system identifiars HSW is Health Service Wales = now called NHS Wales informatics Service or NWIS;
= Secure double encrytped [dentifiers ALF [s Anonymaous Linking Fleld;

HIRW fs Health Information Research Unit; ALF_E s ALF Encrypled

I8 2-2. SAILS S8t AHHI0|E Z&(E,: Ford 5. 2009)

3) Ford DV, Jones KH, Verplancke J-P, Lyons RA, John G, Brown G, Brooks CJ, Thompson S,
Bodger O, Couch T and Leake K. The SAIL Databank: building a national architecture for
e-health research and evaluation. BMC Health Serv Res. 2009:9:157



gz AFEHE  AXFolgALEAMH| Alelectronic  Data  Research  and
Innovation Service, eDRIS)E AFA] tigt 591 AAE AZASHA FHstL U+t

A7A A, ATl ot 59, Hlole] FHA%E o[WSHEE kL 7 AT ol
H%ﬂhu 28 e HAT H9 821 5912 A5} At 5] ol x*x}—
U2 AAE $U A1 Sqelohr Bk FARUS TS A e 1E1

H 7

o{x

-lO r
T,

_}l_‘ .
u

N,

£ AA A= ”‘QX4 el gt o s
S5 Hlol=e] AIotes g A %cﬂ% 7132 dA sk NHS, A g
SHE AR T 33999 7HOE AFtEo] o F2 A, mdo], EH IF,
XﬂS*—*lEi 7|EE2 HolEo A HEE 5 ok
st 20169 7€ 9= HA= BlHlolE care.data ZZIHO] o] FHAFUch
care.datat® 7|20 ¥ 4 HRE BHRoln Jd 95 Y AR EAGYEAIE (Health
and Social Care Information Centre, HSCIC)S] =7} Hlo|g#o]Ao] Uute]7} &
R3S EAA] FAstEE NHS Y2AHEY AFICR 20139 AIFEQIch gytel
N0 2RE &3 dlolgE o, NHS AWA, 7158, JdudE, dddiast
AdF A, FA/2758 5ol care.data® HlojE= AFAQ] Mg FHo] opd,
& AH|A Agoly o8t At T 2244 A fle] 8&E oFolqlrh. NHS W 7]
T olz}, NHS Q159 AoFs|Al, HA AAIckd disk HY ek, Algga 9
OE A9 5ol A2 & Atk IAE2 Gutort BRst A7) FEE HSCIC)
Z&sle Aol tishAl, &2 HSCICE ALH dlolglE AP3AelA Adsl= Aol dish
A ARH(opt-out)E FARE 4= ot IHo|= E6laL care.data AFGS B2 AHE]
2 SR ZRAgT) =2l g7k 20159 98 ¥ EAN= BA A 9930 NHS
9] dlojg HEetoll tigt HEE, EAEAE A3 =7iElole 7H Q] Lol dlofE]
Het 9 Folo] gt 594 AEE 8, B4 AYo| w2t care.data TEIH
o] ¢t FHAHU care.data A4 Ami= /HAREY 7 &S FXIsH] 9%t
AFAoA] HoE I Al E SO thet B AFE A= Aol gt FR3HA], 17
1 oG AMdE Aok gol ARYY WeS okl FUiet BE olsidARet
80| AYshe Ao] gt F83AE HolEr.

1.2. 3F
SF9 AR AALY EYF(Population Health Research Network, PHRN)S H
2 BARE HHsH #T 4= Sle =7HAQL HlolH 9A 79k A55k] s AEE



tt. PHRN ¢4 Eﬂ e H2e 4+ J= 4 o
970 7]odat A BA AH|AY A Wil ALS 2AT A
2 tog 0474] BA 39 5A9 w4 28y & il
Solth. 1A ©lolHE Argohe A ZEAE
ki = A
glo

:(o Y r}L fol 32

tlole] HA7|HE, JJ@%‘QH"JS’J 5 :
8] A d}2= 4 AFA7F HolH 0174]7]?'01] tlolg A ZRHEZ AH
ot Z2AHEZL SRI=H Tole A ]7]?'— & Hloly E{7]o] HolH
MRl AEAEA A WSS Q7RI oy Ef7|HhE AEAEEe} o
Dy 24t IDE AAste] dlolel AA7]Ho] Hul=d|, Zeto|HA] Ko E 95 o]
249 g2 DY &4t ID7F oyt Z2AE 159 [D7} AFE Hlojg A
74]7]:%— AA DRI ZR2AE 7|5 AY/dsto] 7+ tloly HR7|o] Agith Zt HolH
HA7|H2 Z24E 7171 A% Z8= oy mdE AAtoA ARt
PHRNOJA 7QAE HTE st $83 ¥9& F shurt ‘B YZ(separation
principles)o|tf. 1 9ouli= thgdt Atk @O 94 Hlo[Eet Fdl= HolHY £ A
AE At /AR EE 2= Holget EejEo], Hloly AARA= 94 ID B8
SRt AP ET AFEH. @ 715 A9 £ Eﬂ el A A3t gloly B4 2
7= EFgtt "oy AAE dcke A2 AFARE EEE o] Qlofof oiy,
%‘ﬂ?_ gloje] dAto] oS 4= Qirt. FEY o], AT, Ef EZF AR A&
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4. NHZH 242

B 1. et 7IMEY

p-value
for
Total (n=13,271) Open (n=7,225) MIS (n=6,046)
open vs.
MIS
N (%) N (%) N (%)
age mean, SD 50.10 (1154 5092 (11.65) 4913  (11.32)
18-29 216 (1.63) 127 (1.76) 89 (1.47)  <.001
30-49 6607 (49.79) 3407 (47.16) 3200 (52.93)
50-69 5575 (42.01) 3159 (43.72) 2416 (39.96)
70+ 873 (6.58) 532 (7.36) 341 (5.64)
BMI mean, SD 2414 (3.39) 24.26 (3.44) 23.99 (3.32)
missing 6519 (49.12) 3624 (50.16) 2895 (47.88)
{18 96 0.72) 56 (0.78) 40 (0.66)
18 23 2559 (19.28) 1321 (18.28) 1238 (20.49)
23 25 1614 (12.16) 828 (11.46) 786 (13.00)
25 30 2084 (15.70) 1156 (16.00) 928 (15.35)
30 399 (3.01) 240 (3.32 159 (2.63)
2007 1294 (9.75) 969 (13.41) 325 (5.39)
2008 1412 (10.64) 986 (13.65) 426 (7.05)
2009 1308 (9.86) 794 (10.99) 514 (8.50)
Year of 2010 1342 (10.11) 780 (10.80) 562 (9.30)
diagnosis 2011 1366 (10.29) 701 9.70) 665 (11.00)
2012 1312 (9.89) 623 (8.62) 639 (11.40)
(procedure) 5013 1411 (1063) 682  (944) 729 (12.00)
2014 1290 9.72) 589 (8.15) 701 (11.59)
2015 1253 (9.44) 572 (7.92) 681 (11.26)
2016 1283 9.67) 529 (7.32) 754 (12.47)
Insurance Health
, 12800  (96.45) 6929 (95.90) 5871 (97.11) <.001
type insurance
z/i'j:'ca' 471 (355 296 (4100 175 (289)
CCl mean, SD 4.61 (2.92) 477 (3.04) 4.41 (2.76)
2 3640 (27.43) 1920 (26.57) 1720 (28.45)  €.001
3,45 5219 (39.33) 2741 (37.94) 2478 (40.99)
6+ 4412 (33.25) 2564 (35.49) 1848 (30.57)
Wyocardal 20 0 a4 ©61) 30 (050
infarction
Congestive
Charlson  hegrt 38 (29 24 (310 164 (271)
comorbidity 41 re*
Peripheral

918 (6.92) 523 (7.24) 395 (6.53)
vascular
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Para-aortic
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disease
Cerebrovas

cular

disease
Dementia
Chronic

pulmonary

disease
Connective

tissue
disease
Peptic
ulcer

disease
Mild  liver

cancer
Diabetes

without
complicatio

nst

Diabetes
with
complicatio
ns
Hemiplegia
Moderate

to severe
renal

failure
Any tumor

including
leukemia
and
lymphoma
Moderate

to severe
liver

disease
Metastatic
solid
tumor
AIDS/HIV

1 YES

437

104

3300

500

4365

3151

2038

543

102

120

13271

107

2898

14
4901

(3.29)
(0.78)

(24.87)

(3.77)

(32.89)

(23.74)

(15.36)

(4.09)

0.77)

(0.90)

(100.0)

(0.81)

(21.84)

0.11)
(36.93)

273

58

1862

27

2264

1679

1189

301

68

79

7225

70

1750

2860

(3.78)
(0.80)

(25.77)

(3.75)

(31.34)

(23.24)

(16.46)

4.17)

(0.94)

(1.09)

(100.0)

(0.97)

(24.22)

0.11)
(39.58)

164

46

1438

229

2101

1472

849

242

34

41

6046

37

1148

2041

2.71)
(0.76)

(23.79)

(3.79)

(34.75)

(24.35)

(14.04)

(4.00)

(0.56)

(0.68)

(100.0)

0.61)

(18.99)

(0.10)
(33.76)



lymphadene

ctomy

Hospital
location

Hospital
region

Hospital
volume

(R4154)

0 No
(R4155)

1 Seoul

0
Non-seou

Metropolita

n area

M2, 2,

27)
Middle
(EHe=,
i)

East (Z%)

South
west

(Hetei= B

%)

South east

(M=,
AL T,
24
Tertiary
general

hospital
General

hospital

8370

5837

7434

8769

544

162

811

2985

9036

4235

(63.07)
(43.98)

(56.02)

(66.08)

(4.10)

(1.22)

6.11)

(22.49)

(68.09)

(31.91)

4365

2,701

4,524

4,369

280

132

487

1,957

5000

2225

(60.42)
(37.38)

(62.62)

(60.47)

(3.88)

(1.83)

(6.74)

(27.09)

(69.20)

(30.80)

4005

3,136

2,910

4,400

264

30

324

1,028

4036

2010

(66.24)
(51.87)

(48.13)

(72.78)

(4.37)

(0.50)

(5.36)

(17.00)

(66.75)

(33.25)

B2 43H4 08 3 2

PS Matched datat

Qutoomes

LPRS

No. of
event

HR

95%Cl

P value

DTH

DTH_C5
3

—_

. Open
: MIS

: Open
- MIS

535
467

407
354

11.13
9.72

8.47
7.37

1.142
1

1.154

1.008

1.000

1.294

1.331

0.037

0.050

DTH

DTH_C5

64

. Open
© MIS

Open

293
262

197

8.59
7.69

5.78

1.11
1

1.093

0.94

0.895

1.31

1.335

0.2177

0.385



10 MIS 3409 180 5.28 1

DTH 0: Open 1142 202 17.69 0.959 0.791 1.163 0.6723
10 MIS 1142 2N 18.48 1

DTH_Cb

3 0: Open 1142 174 15.24 0.959 0.791 1.164 0.6725
10 MIS 1142 184 16.11 1
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