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Y TANA AL HERRPEA]
Apgol e 5 24 913

A7eld R 2
20229 ghollA 1@ AE Y2 72749 Pog wgEst F 7P won,
20A oA 419l oF 28%7F nEUYS o Y= AoF yERdTh nEYS A7t
o 5 o] I F85HH, AgEe FYE 245t

AgS Aol As SRE v 1YY ARG R HAEHA ATFA
AAA(ACED, AEAl =84 AA|, HepDA, ZEdA, olkA o

Aok e HEAEAe] S5 w8 gFd qela Ald 2t 2AH
M B oMt 44dste Sieln i 2y 1EARAN B8 A
e Ay WERTAs S5 Wald] ol Jee vAEA Seldr g

stsict.

A+dd €
2 dte A7EYATE BEISEDB 2.28 ©]8sto] 2010~2016¥ 1E
s Ao IAE fater ARAMEX  HeRRHA(cardioselective B

-blockers) £-8°] &3 Ao FoJt FF= VA=A FAsH] As| +HsHA
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K

o 1A AA AE R AR 5 4 v 2P (Time-dependent
Cox’s proportional hazard model)S &-&3sto] AAAHA HERIEAR} 55
Y ofF Zhol #Eo] SleA ERISHH. o]F SxpEE udEYo] A Add=
7120 r 349 A HEra Bler Fi AAEA HERRG A B8R
of i3t 1:3 A3FHS A (Propensity score matching, PSM)& AA|oto] ATt
HIAE ARt ABEH FE B84 HEEL] Higt Kaplan—Meier

Curve?t 2159 E4(Log-rank tesp 2= HH YA 7MY WEst=A &elst
A, 1Z=FA v YR F(Cox’'s proportional hazard model)S ©]-&3}o]
AL HEREA B8 offo] E 53 T4 S st

Adx

2010955 20169 Afojo]l AlEA 1EUYS ATy v FAE A2
= F 16,9867801%0H. ©] & AFAEA HEAHAE 583 2= 1.2
B(7.6%)°190H E&51A A2 TAF= 15,6887(92.4%)01%ct. aHF & AF,
CCIL BxW #HAY, AdZAT= dE 58 FAZ=E /AT Aolg EA
th 53o] dA¥sHA] k2 didRE 16,893(99.5%), 55 WA A= 93
(0.5%)°1%et. 550l T &2 didAtolA HZAdeHAY HetgAlE 583
LA7E 1,28078(7.6%)°1 1L, EE&HA] o2 ddA= 15,61378(92.4%)°1 A H-.
5ol AT A FoMs AFAAYA HEAEAE B3 Algo]l 189
(19.4%), E-83tA &2 Atgo] 759(80.6%)°1oH &g E& ojife}t 53 &
Y Atolofl= BAACE [Tt ApolE HYUTHp-value.0001).

SHFHAH, 4, &55F, CCL T IAY, 1AIF 3AY, 99, &
8, AdIA )= BG5St e 585 At 5 THTLE 7L 24T 4
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¥, A WEREAE ARSOHAl o2 2ol Bl AR wollM FF A
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o] 1.309M &2 ZAo= UEHou BAHCR {osA] SktH95% CL:
0.992-1.729). Eg 399 WEnta 7|7hE AAS o|F 14 IA Y &
g EAS AAS 23 FES B8O g2 o Hlg] dES 58&F oA
5% T A¥ol 1.176H S7toks AoE Yehgou BAKoR [o5kA] okt
tH95% CI: 0.715-1.934).

S0l : T, WERTA, BE ARASNH, AsoiARA, AgEsT A
AN w Y

- viii -



1. d7473 o 284

20229 =4 127) ARSI EY, B3R, AT, diHdudd, AR
E 99 M8 JAY2 2,061% 9

o7 AR FoME 7P B2 Bl AASte AHOE YERTHAZEY
SAAE, 2023). EIF iRt EASHSo) A WTHeE "Korea Hypertension Fact
Sheet 20230 W=H, Suzt 204 o4 AAQATY] 28%, 304 o4 419
33%%1 9F 1,230%F o] 1L 7ML QU+ ACR 4. 1 F <F 1,050
T o] 18 AF A€ AEAE AHTon 7807 o] A= A&AQl
A=wE FASHL ATkl S

olgfdt £X8 FEHNE L 4 Aol TIY A FoHE LAY AN
=

Aol Agko] o] EHr] wZo] APY #8192 HIIKGlobal
Burden of Disease Study, 2017). @Yo =2 Qs A&, wHEH, A%, Totd
T 59 dgo] HAH 85, 7 BEHY, &, olAHE, AlgASH i,
il 59 S4°] UEhd 4 Utk

TESt AR Exe €U 2Est dgtsel ot AHEaEeS Aot

A AGES 953 Ao Qb AEEdEESo] ojn] HAR SxAl= EUE
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U LEY A= 7po]E=EiRl(2022)0] mEH dAF Yo RE M4l
dgtas AAA(ACED, AAQHA 84 ATA, HEAIEA], ZEAEA], o]k
A SolA AEE 5 JoH AT, 571 A, ExFe edd, £ ATIe
d & 1EIY IEY FES AE Ee AES 1 ESS wf ofwgl oo
9ol ATal H7] of# APl Urh. weEbA A=AE A9 e @&
o Aol gEI|Hts &2 ddE 543 sdEe oA aLEste] A
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E 1. 39 94 AEFAGFAF A A12023-235 TBUdFA] Rz

A7 EEE:
oFx] 9 B4l ?la‘zeprl‘ll, Ea})topr‘lll, Cilazapril, Enalapril, Fosinopril,
ATE L A midapril, Lisinopril,
Perindopril, Quinapril, Ramipril, Temocapril,
(ACEI) o
Zofenopril &
oFx] 9 El4] Azilsartan  Candesartan, Eprosartan, Fimasartan,

S84 AaA

Irbesartan, Losartan, Olmesartan, Telmisartan,
Valsartan &

b RpHA| Doxazosin, Phenoxybenzamine &
} Amosulalol, Arotinolol, Atenolol, Betaxolol, Bevantolol,
Wb . - -
obl 1 Bisoprolol, Carteolo], Carvedilol, Celiprolol,
(_g il HTIE} Metoprolol, Nadolol, Nebivolol, Propranolol,
A Z) =
S-Atenolol &
Amlodipine, s-Amlodipine, Barnidipine, Benidipine,
7 DHP Cler1d.1p.1r16, Efom'dl'pl'ne, Fel'od‘lp'me, ‘IsradTp%ne,
A Lacidipine, Lercanidipine, Manidipine, Nicardipine,
A Nifedipine, Nisoldipine, Azelnidipine &
non-DHP  Diltiazem, Verapamil &
SFAHA A8FE  Moxonidine &
thiazidedl  Hydrochlorothiazide &
o] loop Azosemide, Furosemide, Torasemide &
e
A K+ sparing Amiloride, Spironolactone &
71t Chlorthalidone, Indapamide, Metolazone, Xipamide 5
FHEAA| Cadralazine, Minoxidil, Hydralazine &
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et al., 2018).

TS e G, IXES, AT 5 oF ATFES Bete ZoE &
HA Qed, 1 F AR F2 18Y A9 22~38%°AME 1AESE
Boltks Ba7t ok &3] oAl AgE ¥ JAY A% Aol HtE 1d
o FAoANE 18AEZO RIETE 67%7HA S7teH AFHQ 5F A
25%°141 50%7F 184S Bt Qitke AATE Qlo] 5T Favt Aot
(744, 2010).

T FE LRoAA Hol] YEh=s XMoo= d#A Utk vl=e] g A
of st FFY FHEC] 20dolAE= A9 0.4%0 EFstt 70tHolA= 8%
o] k9l SRZAY Ag7t §5] Q7ET(EN, 2011). FRIAZEY
Z 2023)°] =™ 20189 433,9848°|d TF A=
a7kttt Adel 508,397%0] Q871HE 32 Aoz YA
4d wo] 17.2%7F 71, ABFLZE 4%7F F713E Zolth, B5LS YAz ozLt
gegtgog Exbetal AZst Agtolxvt 1 g5t dFo F8ido] FujEtl
oflel A AAFHoEE APt glo] IS 7Y HEart AtHEHS, AA
9, 2013).
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X %S nHshe Aol 24 1 o|kAY thiazide AE olkAls Q4
< Eole AoE yehd o7t "asitt os] dEA U oAl #gk ofyzt
Hes 59 A9 wekdA £33 84 #iE7]sol dFe Ay 4%
Aol Y= AOE YEHT
(Hyon K Choi, 2012). §t#o] X Q®lAl 84 XA, s B2 JHAQA
otzry 52 QAR E Y= IdES St (Burnier M. 1993 and Sennesael
JJ. 1996). olA" =ooA= oln| FrEA A=At 3o AW
AFEo] APH v o Aol dii YA Ee FFARE S8F
T ZotE7] oj#gich
wets 2 AtoAs AAZEETE HREISEDB 2.2 ARE &85t 1
FoF AN AAAEY HEAEA] B8] wE FF WAl el £49
Bzt g



2. ARAEA HebRId Al (cardioselective B-blockers)

HERRIG A= AHE8A S 1, B2 +8A9 FIFol we A=HE Adaxno
zZtolof wz} propranolol, nadolol 59 HAYZH HERRIAA|} atenolol,
metoprolor 59 A% Meldoz &5t AGAHRY HEGH 2 Us &
At WA wdAlE EAZ(Intrinsic Sympathomimetic Activity, ISA)Y
ol WA= ISASE 7= B1 A AdAeL [SA= lou HlAdEQl At
Azr Us o v & o, g 784 AF a3 A0 7L Sle du-HlEt
A A (labetalol, carvedilol §)& EFAHAEA, 2002).

A, 28, W 5ol EAske 252 AR AXehs AEgle] Aar F4
ol Z=og AAIFAC Y3 2EHY. AEAlBA N ngAB Y gl

Aol Yt o5 GRE Ze 7w BEso] gon Az AFAGFHoR
Agat. o] F WA +8A0NE LK)t HENY) F A S8A7 ek
U3t SgAGlE FEEEI PY, D £32 HUSHE Aol 584

I-receptor)?t @HZ o|A7|= L2 $8A(a2-receptor)7t ot H|E=&
Aol 2 A% B A =588 S7HI7IE 92 st= HiE-1 $84
(B1-recepton)} 7|HAE A7 D2 EH, Az SIS o|A7|= HIE

-2 $8A(B2-receptor)7t Atk ol WA FE&A|C LZojuuyzZd

(norepinephrine), o|TUY|Z&(epinephrine) 529 ALAAFS &4} 5= A7
Ag E40o] 2Hgstd A2 A% dreaet A vEde 7P @
SHol Y= I 713X = B EC] Fo] AFS Aol dAE 5 A= A

4 A7 Hes g



Sympathetic
nerve NE

S

Crrcu!anng

2°  Catecholamines
/ Epl \

H 2
AC

t Heart Rate

1 Contractility ; )

1 Conduction CAMP: ATP

b F‘DE3¥> AMP

Abbreviations: ME, norepinephrine; Epi, epinephrine, Gs, Gs-protein;
AC, adenylyl cyclase; PDE3, cAMP-dependent phosphodiesterase (type 3)

39 2. wEkER e B7)

(ZA: Cardiovascular Physiology Concepts, 2021).

5 =92 a7 o
=2 O ole ARY FEE 951 E4E AsHAA ARA, #AEHE
&, A 22 AES 18R] A= ARgET. Eo ARl EAF
g E S4S AL AL 717 dFATIE aE ASEHUE. HER

|

A 5 olElsE(atenoclo)Z HEEE AFAEA  HER A (cardioselective

B-blockers)e 49| HE-1 8Awe HEldon xjgsirlo] AgaEs H



BRI ARt st Bl e WERRIEA| ET F2Rg] flgoe] W2 Aol ot
A HERdACl= otHlEE % ofYE WEEZEE(metoprolol), B4

T EE(bisoprolol)s°] ATHFFHEY, 2022).



TEF2 B9 Mg B B A% F StvE ¥EA Sk = FUAdY
FEAH2007-2008)2] FHAo] MEH &F A 74%7F LEAS 7HA L o
o, ol mFo ATk A9l 6108t ol sFshe f=Aolch ol AN NFY
3} 50| BAlol TAAY 84 v 53 UAR oo 1Y FFolA

O

bl
o Al 9¥e mestanh. de Ad A A AFHTE 0.87(95%
CL:0.82~0.93), EZAIZRHQIAHA 84 AA)S A H= 0.81(95%
CI:0.70-0.94) °I3itt. olxA2] A & Ad=7t 2.36H1(95% CI:2.21-2.52)
of g3, HEAEAS] BL 1.4841(95% CI:1.40-1.57) &2 ZOo2 Ueyit
Rt Q |4l A% B4 AAAN(ACEDY ¢ 1.24¥1(95% CIL:1.17~1.32), <AAL
Al 84 AAAQ] A9 1.2981(95% Cl:1.16~1.43) &A YElgtt ol 18
o] gle AFREE AlAZ FARE A3 UgtiHyon K Choi et al,

o
A,

T 2 ApoAt wEY Amokze] Aol £E W gdd] nAE Ik
Potw7] gia] F2 Q1o WERIT ALgo] FEHT Y ATATH HEk
WAel 2 54 1EY AR okEo] BE WA 8L 27 4 Ate s

e AT Qe 19949014 20024 Aolo] TAEW ALY EE A2

_‘lo_



A0 Hit d=udEsAEAGA), SRR =C1RA) B SAEZERMA
QHlAl Agkas AAA(ACED)S AHEE 194 &8} A= mato] gk 79

AFAES AFF A7 23,9640l H(EHTE AF 69.8+6.84], A
45%, 59 31%), 1719 FEolA 92892 A7HA} olelsES ARSJTHY Bl
Pt Bt 4.99 o9 4 RAlA, YRYWUL FEREGTE v BF 9
do] 37%HR: 0.63, 95% CI: 0.51-0.78)°]%, FAkZ o] H|F|AE 26%(HR:
0.74, 95% CI: 0.58-0.94)]1 Aoz uehyrh gA-nge ZEaga=(HR:
0.85, 95% CI: 0.70-1.03)°f Hl3} &5 9= IA RH. ot ofEl=E A

5% A9y o] QUUTHHR: 1.18, 95% CI: 0.78-1.80)(Stephen P
Juraschek et al, 2020)= Z¥E ERIstct o] A= HIERIGA T &5 LA
_,qol S =9] r,].J: x% I:Hzxﬂ Oier 7:1J,]-Q. /\]-O]o]— 222 7].x]r4-

FDA H2-8 HUAAE(FAERS)E ARSSH 2 A= 1QAEE 535 4 &
d 2289 S Hastely] 3t FUEUA AHAE Ao A FRE

&

stoich. AT Tl FUEIAS LeAEE, BF U B By

2% BE olwA|, 2% A ADA 9 2A=go] 1addz, $F E: B
Bag Y it BYE 5 9o Uitk EF b @ e, @y
A 2 B AL Qe D% FLAY ok I od A7olq RuEA
Fe TANAF, BF EE BY DA8 Y e BE & U AN

AHXue-Feng Jiao et al., 2023).

ojAY A AFAyo] W=, oAk TEA HERTEA S FF T A
ol HisiA= doldt 2urE AR ks 2 AFtolA = AgEse SISt
I e FW TEASANA &3] AREEE AR HEREATE 559
Aol ofd FFS vA=A GRS E A S5HRT.
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IAZRETES Sfuete] AZHAAEE LGt FHoNA ZHE 7Y

A A4 9 Hdw FE, AEAUY, AedY, gwr1d A

[}

HEFSE DBE o] ZFVIAAAER DBE 7|Ho g 2006W 1\€7F AZR
A7 2 g FEEA AEE AT A ANS Ao RE BT 2%E
2002914 20199714 - A 7HAATE EdE B AGER S3EE5Y
FZE FHE T3 7ol 2014¥ 7¢€ IME BEA
2 AFAENA AFEO AFEFEAREE S8F IA7INY APEHo] E&ol
=3 Qlt} 201790l 39 ZRYEFoIA AR AR 9 FAATY AA
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N
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118G AEL 20108 FE 2
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AR Aokx QookE 5 ER

2 sttt gt A=A
et Aol wet A8k ARE AREE
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2.2. S=2EHEFAHARIEZ(Korean Standard Classification of
Diseases, KCD)

St HEAHARIEF(Korean Standard Classification of Diseases, KCD)=
deReld ORASAR @ AFUAEAZAL 5 Aol % AYHRE 1
349 Aol Wt AAHCRE fPERt AeR, BE FH 2 9 Qs
g 7180 7|A=o] e 49 ¥ Vg EAEAE £Fcks © o857 sty

e Aolth. BAC)R @S vorst: BAS 4T o EEsE 712S 4

KCD 3% &5%o] 2w 110, 111, 112, 113, 1157}
. B ARoAE 18y AT w1y 1EY ABAS
o sgounz WAA U A(T20)9 A4 EX A 1EAME g Z&7t

158 BAE A7 PARE S,

_‘|8_



2.3. Charlson %283 A|4(Charlson Comorbidity Index, CCI)

SHHESE 2 A ZHAAL Qe HE § 5w o] ofd UmA| AT

o, Aol meEtA = oy 7HA] BREERS FAl0 7L SlE & QU o=

A5 MET BISHA olsiEAINE = Feh} #Elo] fitk= FHolA Ael7t Q)

ot A@AQl AT FE2 fIst] AAoF k= B2 A7 U 5= Y T4

oA FHHESEE 2% 4R EH oAH $5k B A Ao 3§

Fe £ 7 e DN EE Ak HEoR dtFor AY, AE, 9uH
= ZgsH doiAFEAHAPE 7Y, 2017).

SRHESS &85 Y Wiole & dRY A7 ANE dAR 4 A
s, A4 A4 wet Fofgt Aot AYgHor HASH: WY sHbd
o 54 =FE ARSSte WEo] Jlth sRkdEE SR e sE Hrlsta bt 4
go] HE8Y £ Ye SAHEFEZE  Charlson FHHEEE  Z]<(Charlson
Comorbidity Index, CCD%} Elixhauser?] s4HFZHElixhauser's Comorbidity
Measure, ECM) 5°] it}

2 AFolAe RtEQ AFtolA o] &EH U= Charlson EHHES A

= H
£ AESlo] BT BY ARGE, VN, 27 ool met 182 WD 5

5

oft
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3. A7
3.1. A7 AB7IE

58 Ao IdFE F= 92 89S HiAIsH] s FEE dlolEAlofA]
20029 1€ 1¥5E 20099 129 31¥9<S washout period® AAsta o] A]7]
o 18 At & A&A AW ool gl A= AQsttt. o]F 20109 1
g 1978 20169 12€ 31 Alojo] E}CRE FHZ k2 mt 194] o4
g2 S AFHYLE ST
TEYL 1Yo R At Ay, 1FY NBEAE AWEre Aoz st
o G Al e A B AllEAE] 18 A(KCD-10 code, 110,
11, 112, 113, 115) AHIE7} 7125 GAA 5 HZx 2971AQo] 20104 o]
of sfFEH= SAE Aot 1Y AE8A= dE T EFES oI
(A EookZQPAA o4 Al 68%(2015. 5. 15,784))9] oJfE ERIE=E F
A oHA(214), BHEIA217), £BAXEA(219)°] &ohe HAI=ES TRl
et

S

38,

1o

=1
oZi

i

[¢]

3.2. A7 AA7IE

£ AT 5% B0l g nEY AT BHE A7 ddE AFstac.
ARAGE et 2, thg ZANA Sht ol HYHL AL AT A

2 EZFAZIA AT
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2010~2016¥ 1@t AlFAIH=}
N=80,284

(A9 H/d=H

baseline °|d &8 FAH N=1,282
baseline °]d FLIYA A& N=49,895
HAX715 & N=11,845

dELF N=3

TF18Aelsk N=273

A
2% 2 A7
N=16,986

A 4

HERR A B8 HIERAS A W5
N=1,298 N=15,688

a9 4 A AT Y B8
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2010~2016¥ 1@t AlFAIH=}
N=80,284

(A< =8AH

FEYA| A8 N=49,895
N:11,845

baseline °]&
baseline °]&
A7 E &
JEQF N=3
TH18Alol5t N=273

AEwrA 3 o] AFAF N=150
Herma 39 Woll 55 TR N=242

A
e R R RNy

N=16,594

. PERIC TR R

A 4

N=12,934

HERR A B8
N=915

N=2,745

WERRRA] u)Eg

O% 5. HEwka Bl 39 wjo] At A SEE.
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4. ¥ A9

Ml thedt ZTHE 3).

I;l_l
o Al A Ax(Baseline)d] 7]

EDB 2.29] Hlol&

HEAIT

7ol AgH
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ojm

mr
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o= i

7]°l Baseline

ahsit.

il

el
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dloleE

To=
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et
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B HlEteA 88 olFolw, WHOS| ATC/DDD(d Y4

=22 0

code CO7AB(Beta blocking agents, selective)©]

AEPAAEAA 20199 129 A FAZE ©
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4. ASAEY v RIS

ATC

(o)

code T.‘i—%;_%E FAEIE Cha

CO07AB02 214 262400ATR metoprolol succinate 47.5mg

C07ABO2 219 193802ATB  metoprolol tartrate 0.1g

CO07AB02 219 194003ATR  metoprolol succinate 95mg

C07ABO3 214 111402ATB  atenolol 25mg

CO07AB03 214 111403ATB  atenolol 50mg

C07ABO3 214 262100ATB  atenolol 50mg

CO07AB11 214 483101ATB  S-atenolol 25mg

CO07AB11 214 483102ATB  S-atenolol 12.5mg

C07ABO5 214 116801ATB  betaxolol hydrochloride 10mg

C07ABO5 214 116803ATB  betaxolol hydrochloride 20mg

CO7ABO7 214 469800ATB  bisoprolol fumarate 2.5mg

CO7ABO7 214 469900ATB  bisoprolol fumarate 5mg

CO07ABO7 214 470000ATB  bisoprolol fumarate 10mg

CO07ABO7 219 117901ATB  bisoprolol fumarate 10mg

C07ABO7 219 117902ATB  bisoprolol fumarate 5mg

C07ABO8 219 129101ATB  celiprolol hydrochloride 0.2g

CO7ABL2 14 439501 ATB nebivolol hydrochloride (as nebivolol
5mg)

CO7AB12 214 489502ATB  nebivolol 2.5mg

COTAB12 14 489503ATB nebivolol hydrochloride (as nebivolol
1.25mg)

COTABI2 214 683000ATB nebivolol hydrochloride (as nebivolol
5mg)

COTABI2 214 683 100ATB nebivolol hydrochloride (as nebivolol
5mg)

COTABL2 14 683200ATE nebivolol hydrochloride (as nebivolol

2.5mg)
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FHEPA 55 YA AEWY FAIMAA FAESICK_SYMD) E= A1+
S SICK_SYM2)oll S5M10)e2 A7d A HA Ao|Az st

43, AT A9 712 A 24 ¥ /& 44

18 Al A A (Baseline)ZHE EF AHITMIOZE HFE(Event)E
A AA QPNAL7IAY 717k 4 7Ie ' FSiGith WA FTE ARY
T FE AFZ 20199 129 31972 BFo& Fd Aol fle A%
22 71t A {7l ot SEdH(censored) A ST AFERE Hfol=
BaselineQ2HE AP AH7MA] 4 7|7k AL, APYSHA 2 iR

o] %= 20199 124 31Y7HAIE F4 712 HASIATHE 5).

Event End point

T A Ae 5T Adlez F7E A WA AL

] A ARHAFEDBY A9 AYW AFetn gle.
E 3T YAl S /\]—%@ 761_(')— o] L= o] o1z} % kel
0‘6‘0] E-_Aoo]'z] u2= EX}‘(daY)‘\:‘ 28¥= QE X%“ﬂ?:}
oro Ao o~
. ) _
J—: ; _L 20194 129 31UA(FZEQ] ulxut S29)
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NEEERELE
eRYe 27 $FY4T} 0ol WESF, 1~2%0]W AAHY, 3~4olH
Hga,

IWhr o2 g3 stk §AR 9ol

gog FEsgL

5) v]gto] &
H|ttol B = A AFA=(Body Mass Index, BMDE &85ttt AAHFAF=
2 A

iete|Rrete] o] A=A HS Falstior & AoAe BMIS 230[Wh2
= HITF 38A OFo® &

A AAAS, 230143 257REE BAIF, 25014

Aitg oz gol L-gs
A% A7 07, 10, 270 ol4Ql IO Uiro] Wlmatect
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2 AFe AT A0 WA AT WIS AES SiF diAAe] gyt
= Ikl Mg ¥ae Wkt WMESE FASHY, dvHd &

FAEAY HEREA B&olF 1t =84 ofRE oAy F7%(Chi-square
test) O 2 BRIt 11 A7 & A H|H Y 2 (Time-dependent
Cox’s proportional hazard model)S &-&3dto] AAAHA HERIEAR} 55

g ol% zho] Tlel A Blstar.

ox,
i)
juta)

RSt BAAL 349 ASula 7|7he HFHAL,

R

TFHFAZE 2 QL
= 5ACE g o B8+ HEETo]l 24E o+ U= A9 "I AA
st7] 9ol 4F-84 wiAH(Propensity score matching, PSM)E 7 AAI5HA
o ol% Y Ay v FOo] Iwtx ST W] HUArh uiy & AR
9] ¢kE EgoHo mE FF W AEEE EH5H7] A5 Kaplan-Meier
Curve?t 2159 E4(Log-rank tesp 2= H|H YA 7MY wEot=A &elst
Fa, 11 A vHHYEFEF(Cox's proportional hazard model)& ©]-&5}o]
A¥v|(Hazard ratio)s AHEsHATH

2 AF9] FAEAHL SAS version 9.4 (SAS Institute Inc., Cary, NC,

USHE AH3IET, BE BA9 fol5Fe 5%2 AYstat.
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5.1. A7t &% 24 ¥l YY 2¥(Time-dependent Cox’s propor-

tional hazard model)

¥ % shfolth. o] BYL 14 ZA u
o dSlsie 91 R4S IS 54 ARE: A, 2 Y 59
AgEol Aztol wet WA e TAE gD Agto] et WF S g F

2 dioAe SHHSPR ALY HERdAd 882 Al S5 THEF
(Time-dependent covariate)22 Ao 2K Ao RS FE tjARE:

TOE PEIM O AL AT b

=

2 25705t Guarantee-time biasE
AT AIZE F&5 FA HEHAAEFE L2 ZSE A AFo #4S AlEsH
ol A9 BEe 34 ARE AREShs ARl A, o] ¥ BE ARE
Aoz Hentg B4 Hls) Y F7HI7I= Aol AtHCho et
al., 2017).

AE ARdAE A7 71 T Azl et Heks ARE 5% 3HFe] e 4
$7F ¥Hsie 2 AT B3 FDE 7|3 § 54 AlRuT AR HEARd
Ao HER7F gidA e Hakd 4= Ql7] wizoll, ol2et B% oAl 58 4R
7b Helste Al o]lE RARHY 5891 B9 1, BlEES AF 02= ARt
& THTS AT & dFoAe olEet At 5 T4 HHEEES
ol g3 1LEA A9 A
< YIH|(Adjusted hazard ratio, aHR)} 95% AlZ|£7to g YERJ ALY

i)Y

H
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5.2. AEutea BEA(Land-mark analysis)

AEvte A4 (Land-mark analysis)}> A7A7F A9 AlZF LandmarkE A
goto] MEmta AF7HA] ERlE S ARA(SFE AR)9 B oRE FESH

Fstth(Anderson, Cain and Gelber,

mﬂ

5 2 79 AERSE Wmsts AL
-

1983). A=ota A|F¥S AA5H= o]+ ES A7 B3 (Guarantee-time bias)

N @ o] wWapo] AL 2 4 Utk

ol o, B4 orol AntE WS 4 ATOIH AT Folt U 7]
7k BESoRE 1 FRE QS 5 Tk APge) B o), B e
SE Folf AT A% F DY /% ol ARk o] BRI wey

(o)
OFE AP W 189 AE sl AA2HA | 27 Hud sFs4el Atk

ol QI8] AARE oFF aeHs R, ©x| GEsopl kRS W 4 9
7] o] AE 7|7ke] UA Holk AYelE ko] AEo] FHHI AT 9
L ANY IR A9E 5 ok e AsSnE 2HS olgdtE OB A4 A

B
[
o
=
Hu
N
~
i)
i)
i)
N
rH
)
2
2
>,
ol
ol
rlot
;Y
rr
M
>
u)
o
=2,
>,
2
1o
i,
N
=)
M

HE 383 &8s7] oF7] HZol A HEvA Al

™ 6, 23 7). B3 A4 A=mta A-7A] BEG AAE 2AddeR

filo
o
21«(
rir
pacy
e
ofy
Fo
ol
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g W=k AR AERTGE 24 S T # o] AEGEL )
Be Ao Aol folaoF Ak, 2019).
H

"R

ToJA+= Land-mark timeS 3WC & A74d}o] guarantee-time biass
AASELL, G4 5 baseline o]F 399 At &<t A HEA A AR
T HAREECE FESHY OFE AMgo RO wE FF T4 f¥s 1 IS4

9L ol&stel 9 HAx=E wastA.

Subjectl F-=-=—=——=——=————-—cc -~ >
Subject2 -—~—————m——— a2 >
Subject3 -r———-— s | >
I I | [ T 1
0 1 2 3 4 5 [

Months

a9 6. Al A 7] o E whE A7
(A Charity I. Morgan. 2019).
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Landmark
A B

Subjectt F-——-———-"F————————————— > Subject 1
Subject2 F——-----—1 - - -k > Subject 2
Subject3 - - -~ . >  Subject 3

T T T T I

0 1 2 3 4 5 6

Months

aF 7. A=vka Al wet Foixt B7(EA: Charity . Morgan, 2019).
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5.3. A4%A4 WA (Propensity score matching, PSM)

A4 A (Propensity Score Matching, PSM)2 2 oA A= HSF

= E°|1 nd2dS FAIBH] A3l AREEe A eIt (dHY, 2015). 4

>

FAST AT PP AEDo] 4T FES YEiE B4R, BAEY E4o]
FUFOR FolR W ART WS FBon 2ArE YARY 5oz FHY

=
Qo 2 AFolM AFds wAel A" SHE 4, 9%, &5F, CC,
o}

Azo] fjystA Hot & AFo|A ARESE A2 Nearest neighbor

o7 Agd of YRS 11325 A5t & o9 ASAol AR Ay

24 EAHL logit of propensity score(LPS)Z ZAH9 ZAL 0.22 F4

A 9] oy NEZF 43S olF=A B7IsH| fs) dd #&she B+t

ZHAbsolute standardized mean difference, ASMD) Z+& ©]-&3}3itt.

AFEe A2 AY \gFS £0]al Ay FE9 A4S Eol= H 719
o

Ak FAe Fpdch E3 B

2
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1. A7 el gty £4

B ATE ANAGEIZHNA AFotL Y &
o] 4o tjdAt F 2010WRE 20169 Atelo] MEA 1EYS Advty 1¥Y
FAE A 22} 16,980 = AFHAFLE A5, o § AR H|
ERRIHAE B89 A= 1,2988(7.6%)01 o EF8o1] k2 A= 15,688
3(92.4%) Xt}

fr

A 5 A2 10,9219(64.3%), 42 6,005%8(35.7%)°191, FA8 5 A
A4 WERRGA] B8 8509(7.8%)°120 T, HIE-EAH= 10,0717(92.2%)
At A4 FolA= BE8ATE 448%(7.4%), BIEEATE 5,617%(92.6%)°.%
Hol| mE oFE E89 Aol BAXHCE |YoHA UEA] gtthp-value:

£
oX

AL 50~59417 5,787H(34.1%) 22 7PF WA, 40~49A417F 5,632
(33.2%), 60~69A417F 2,6727(15.7%)°1% 2™ 30~3941%= 1,743%8(10.3%), 20TH
oF 70t o] Z+zt 297'8(1.7%), 855%8(5.0%)°14tt. 200l A= E-8A7F 34
H(11.4%), HIEEAE= 2637(88.6%)°111L, 30th= E-&A7 1999(11.4%)°1H
Bl 582 1,54478(88.6%) o]ttt 2~30tHek= @] 400 oldolAE E-84t9
H]go| tha ZAFTE 40t 4227(7.5%)°] AFAHA HERADAS 8351
3, 5,21078(92.5%)2 E-8stA ottt 50dE 37798(6.5%)°] E-8AHoH
5,410%8(93.5%) H]E-8A%UT. 60HHY A% E&A= 20178(7.5%)°12L 2,471

_36_



5(92.5%)2 HE-&AGct. 70t o2 659 (7.6%)> E-8A, 790%(92.4%)2
H 2821tk o|AY AYFER okE E& FRolO] Aol BAZFHOR [oTt
T30 ATH(p<.0001).

ATHA 5 A25FFEC] B2 F2 6,894H(40.6%)C2 71 wWokal, F7He
4,98478(29.3%), RS T2 5,108H(30.1%) ot AEFFo] WS FoAE=
B2271 4057(7.9%)°12 H]E-8A= 4,703F(92.1%)°1% oW HEQ FojM=
B8271 402(8.1%)°11 HIE-EA= 4,582%(91.9%) 2.2 Uyttt 4£50] &
o= A HER DA E-8&A7E 4919(7.1%)°1L BIE-E&A7T 6,403
B(02.9%) 22 £55FT FE 5& §F49 Hol= SAHOE {5 U=

o2 YebgtH(p-value: 0.1052).

AN

Mo

SHEste] g A48 g CClE AHEH F9HEso] gle 2 15,8051
(93.0%)°191 17] A% H{Ae 7858(4.6%), 270 AT HHe AR 396
H(2.3%) ol9tt. BHFEgto] gl 1EQF SAolA ARAEH HERAIHAE &
B9 2 1,2379(7.8%)A1, HIEES +2 14,56878(92.2%)°1At}. SHIA3
o] 17Ql A F e E8A = 419(5.2%), HIE-8AE 7448(94.8%)°1 ATt
A ol BHESEE ZH L Qe B F dE B8 20%(5.1%), HEE
= 37678(94.9%) 02 FRHAR 4ot oFE B8 KRS Xol: BAHCE &
o5t tH(p-value: 0.0040).

ﬂ_‘[\)

AT AZE 712 AAS] GHEgtEY Fuy BAY (R
Aol Ee] Y OE SHT AL 16,3899(96.5%°1 AL, UL
S AL S97HG5%INT. Fug BAG] Qb A F 4gAE
MEARAS B8 ARES 1.2669(7.7%)01900, B85 % Ak

2

olo
ol
ol

1

oX,
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15,123%(92.3%)A. T A0 Ae Aol e 583 Aol 32
o(5.4%) 93, B85 9k Alto] 565W(94.6%)0| ATt Fud TAHT}F OFE
& F72e Aole FAXLRE {5t Ath(p-value: 0.0327).

IAES FAYQEAES A AgoR xZFho] Yt R S A
16,66678(98.1%)°103L, "AeH L GET A= 320%8(1.9%)°1AH A EF
HAo] e I F AFAG HEAAAE 583 A= 1,273%(7.6%)°]
Aom E8okA] oF2 A= 15,393%8(92.4%)°1dtt. BHHol| 1A EF Aol
A= 25(7.8%)°1% 1, HIEETH Ap= 2959

SAHORE FootA] gttt

r°l'

A= A T e EE
(92.2%)0.2 WAEF HAHY oFE B8 7T Zol=
(p-value: 0.9075).

il

Aol H¢
o] & WA= 3.4798(20,5%), BAE ST FEHT A= 50508
(29.7%)°194tt. BHFAR FoA AL HERAHAE E83 A= 6301
(7.4%)0]11L 28354 k2 A= 7,8279H(92.6%)Fol At HAZAA = 2729
(7.8%)°] FEE E8stom, 3,2078(92.2%)°] E-&5tA] gttt dASARA =
39699(7.8%)0] F=S E-231A 0™ 4,654H(92.2%)0] E-&31A] Uttt FEE
& 45 Ed99 Aol BAFORE |YoHA] WkTHp-value: 0.6432).

Elolr
D)
N
N
oo
A
U
N
g,
N\
G)
o)
e\‘j
o
f
N
N
5
k1
_\::I‘
X
=2
il o]
re,
o,
el

if o]

rir

AR AR F BSFAE 7,2645(42.8%) 22 7MY wWoton dFEUo] 1~2
U2 AA oA 7 5,9078(34.8%), 3~4¥E HEQ F& 2655%(1

5UolA Wol mhAlE 2 1,1608(6.8%) 2.2 YERTh HZFFoA 9] A4
/3 HERAEA] 8= 58178(8.0%)°1A L, HIE-EAE 6,683%(92.0%)°1 3t
A uAE FojME FE EEATF 444F(7.5%)°19 o HIEGAE 54637
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(92.5%)°19%, BF oAt FZ =gol 1938(7.3%), HEgel 24623
(92.7%)°190cF. ol vhAlE ZoIHE oFE H-8o] 80(6.9%), HlE-8el 1,080
B(93.1%) 0.2 Jehgor] ofE Hgat £ 2ke) Fole FAHCE foetA
AoktH(p-value: 0.4114).

AAZAFBMDE Blws] 2 H[FHo] 8,40678(49.5%) 2= 7 Wka, AA
3 9 Aol 4,4367(26.1%), HAIFol 4,1448(24.4%) <ok, AT ©]
st A AZAE HEAEAIE B8t AN 3937(8.9%)°1A L HIEE
A= 4,043801.1%)°19t. HAFNAE= e BE8A7F 260%8(6.3%), HIEEA
7} 3,884%8(93.7%)°1itt. HIFtO|A= & E-8o] 6459(7.7%), HIE-E0] 7,761
H(92.3%)BL R oFE E&I AAFAS ol FAHCE |FTt Aol EIA
SH(p-value<.0001)

TEHSY BT I ARoAE EHA g2 dRT 16.893%8(99.5%),
HREE AR 93(0.5%) 22 e Ao AL & 4 YAtk FFo] TASHA|
2 gl ARy HERTAE 583 A7 1,280%(7.6%)°1 91
Ha351x] e hARE 15,613H(92.4%)019th. EFo] LS A FHojA=
AR HERIGAS 283 ARgo] 18%(19.4%), B-8351A] %2 Algo] 75
H(80.6%)°190H OFE E& ofRet BF WA Alojole BAHORE {3t 2fo]
£ B YHp-valued.0001)(FE 6).
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B 6 AT e Ly 54

. AA AR AAEY AT o-value
N(%) B.8(n,%) H]E-8(n, %)
A 16,986(100.0) 1,298(7.6) 15,688(92.4)
44 0.3513
A 10,921(64.3) 850(7.8) 10,071(92.2)
Sk 6,065(35.7) 448(7.4) 5,617(92.6)
ik <.0001
19~29 297(1.7) 34(11.4) 263(88.6)
30~39 1,743(10.3) 199(11.4) 1,544(88.6)
40~49 5,632(33.2) 422(7.5) 5,210(92.5)
50~59 5.787(34.1) 377(6.5) 5.410(93.5)
60~69 2,672(15.7) 201(7.5) 2,471(92.5)
=70 855(5.0) 65(7.6) 790(92.4)
AESZ 0.1052
sy 5,108(30.1) 405(7.9) 4,703(92.1)
HE 4,984(29.3) 402(8.1) 4,582(91.9)
=5 6,894(40.6) 491(7.1) 6,403(92.9)
CCI 0.0040
0 15,805(93.0) 1,237(7.8) 14,568(92.2)
1 785(4.6) 41(5.2) 744(94.8)
=2 396(2.3) 20(5.1) 376(94.9)
T HAY 0.0327
Bis=y 16,389(96.5) 1,266(7.7) 15,123(92.3)
W& 597(3.5) 32(5.4) 565(94.6)
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6. AT "R

Aot E4

A "R

AgAEd HEAREA|

o NG) 28(0.%) e
IAES HAY 0.9075
Bis=y 16,666(98.1) 1,273(7.6) 15,393(92.4)
A 320(1.9) 25(7.8) 295(92.2)
g 0.6432
vl g 8,457(49.8) 630(7.4) 7,827(92.6)
HAEA 3,479(20.5) 272(7.8) 3,207(92.2)
ANEA 5,050(29.7) 396(7.8) 4,654(92.2)
59 0.4114
v 7,264(42.8) 581(8.0) 0,683(92.0)
Ak 5,907(34.8) 444(7.5) 5,463(92.5)
HE 2,655(15.6) 193(7.3) 2,462(92.7)
@oluba 1,160(6.8) 80(6.9) 1,080(93.1)
AdFAS {.0001
PR 4,436(26.1) 393(8.9) 4,04391.1)
A% 4,144(24.4) 260(6.3) 3,884(93.7)
H[h 8,406(49.5) 645(7.7) 7,761(92.3)
5 T A% {.0001
o]y 16,893(99.5) 1,280(7.6) 15,613(92.4)
e 93(0.5) 18(19.4) 75(80.6)
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2. A8 RO A HERDA ARGl e 55 A
A At S5 F2 0 AE =Y

Azt F5 F4 U9 BF2 ARAYAY HERAIHAE A S5 SHFL
2 A& C=H Guarantee-time biasE A|ASHL, ddA= = H&o| AlF
d g7bA] oFEo =EHA g2 AR ERIAT Al F5 F4 vH Y 2Y
F2E AP AFTE SAZAC] AFE7] Hio +5E 2e 717 ARE
o8 & Slth= Axol AHIH 4). £ AFods HFA o
T, A e, gl BAY, IXES BAY, FAY, S5, AEGA
TE AR W ARAEY HERGA Q] ARgoi Rl W 58 TAAEEE
Al F5 24 HE Y BEor EAsH. I Ay AAEA HERREAIE
ARESHA] b2 ol Bl ARESE FolA SFEABECl 1.3098 w2 AlE Y
Bhtoy o= SAFCRE {oJskA] Adth95% CI: 0.992-1.729).

o,
ox,
u
e
A

o2 HSE SAISHE o FAd0 vl 449 BF T 9 *& o
Uetgor  SAHCcREE /o3t £FEo|ith@HR: 0422, 95% CL:
0.325-0.548). 209l Hlsf 30th= B3 AFol 1.1228) &2 AS £
& AU BAHCRE 5k AUTHO5% CI: 0.652-1.932). 40t |2
ARolA= 20d0] s B LAY Aol RoAl= AoE YEou BE B4
Hoz folatA] okth40d aHR: 0.671, 95% CI: 0.394-1.143; 50t aHR:
0.844, 95% CI: 0.497-1.435; 60t aHR: 0.769, 95% CI: 0.441-1.343; 70tj
ol aHR: 0.903, 95% CI: 0.474-1.722).

-~

AEAXAZ
ST

o

B A%o] W Fof uls) HEQ oA BF B4 9l W
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usgtoyr BAKez  {ogt 2 ofYQlthaHR: 0.938, 95% CL:
0.763-1.152). &50] w2 FoAE 5F T4 AT A Ued 844z
©ol5tA] @¥tHaHR: 0.951, 95% CI: 0.784-1.155). SHFAZIo] gl Fof H
s 1719 RHEEE ERSt Sl wolA &3 A 9ol 1.1338 =or+=
AoZ Yoy BAFHCE |ootAE AotH95% Cl: 0.743-1.727). 27HAl
o9 THHASHE 7H FolM= FEHASto] Qle ol Bl BF A YES

A Ugtoy FAZCE |O5kA] Aot (aHR: 0.824, 95% CI: 0.435-1.562).

Hu

S A0l G B gt B Hs) B 24 91¥e] ke Ao
UEPSA T A2 [Fol5tA] oktHaHR: 0.680, 95% CI: 0.391-1.183). 1L
AB% Bl U AL gt Bao] HEA BE WA gol 11940 &
Aoz uegou BANoR  fod 4SS ohUrtO5%  Ch
0.672-1.118). FAAL Bl HZALe] wa] HAo] T Aol Y Ake
1.086H £% w4 91gel ¥ Aoz Uehgol} SAHCR fostal ettt
(95% CI: 0.864-1.360).

-r‘
A

5o Aot HleFA Hs| AA wAE At 1.189H BELA

7 dehgAe BAHOE G5k UThO5% CI 0.965-1.464). 1
5 529 829L /Ml AL BlgERel ve BF wAo] 12364 B
A0z UeAR of dA BANOE RS UUTHOS% Cl: 0.964-1.585).
$FE wol Yrkn W gL HeFA ve 17635 B4 BF w4

Aol 2 Aoz yUeged SAZLZE FoASHATH95% CI: 1.324-2.347).

AR e B ASe 7 Al BlE) dASe] B 58 T A™ol

11894 w2 ZAe=E Uegey BAXCR [ SkHH95% CrL:



0.936-1.510). w0 H[ERQl AFFL 55 WY go] 1.3378] &2 7oz Uy
Efor FAFOoZE [{oJ3t =F0]tH95% CI: 1.085-1.647)(3 7).
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7. APGAEA HERAA] ARl wE BF I YRR $5 FA vEE 2Y)
T8 Haéjigsfjﬁo p-value 95% CI
FEEE AR
H| =8 REF
=& 1.309 0.0572 0.992-1.729
<k
g4 REF
o]/ 0.422 {.0001 0.325-0.548
ik
19~29 REF
30~39 1.122 0.6782 0.652-1.932
40~49 0.671 0.1419 0.394-1.143
50~59 0.844 0.5318 0.497-1.435
60~69 0.769 0.3559 0.441-1.343
=70 0.903 0.7576 0.474-1.722
LAEFE
e REF
HE 0.938 0.5399 0.763-1.152
== 0.951 0.6129 0.784-1.155
CCI
0 REF
1 1.133 0.5618 0.743-1.727
>7 0.824 0.5535 0.435-1.562
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v}

B 7. AGAEA

HIERAREA] ARgol wE S& HA AARIZE

2z
o =

=2 v 29)

T8 Haéjigsfjﬁo p-value 95% CI
= 4AY
= REF
U= 0.680 0.1720 0.391-1.183
IAEF HAY
= REF
U= 1.194 0.5455 0.672-1.118
49
H A REF
HAEA 1.086 0.4778 0.864-1.366
aAAEA 0.994 0.9556 0.799-1.237
=59
ot REF
2 AW 1.189 0.1033 0.965-1.464
HE 1.236 0.0950 0.964-1.585
@olup 1.763 0.0001 1.324-2.347
AAFA S
AAE & REF
TAF 1.189 0.1571 0.936-1.510
LIkl 1.337 0.0064 1.085-1.647
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3. A=vta B 3doA AR ety &4

3.1, 4ES 3 ol

Werka B 39 W AR, EETYAE A

Fgollth. 1 F ARAEA HEAHAE 58

=

ot Ay, ddA= F 16,594
A= 9159(5.5%), HIEE
T2 15,679%8(94.5%) 2=, A tgAte] IRHARl & Ot At

ot

ox,
Flo

=

WA T E4E 10,59078(63.8%), 91442 6,004%8(36.2%)°1 L, 8 S
A AR HEREA] B8R 577%8(5.4%)01H, HEEA= 10,0137
(94.6%)°1Utt. o= E-&A7F 3387(5.6%), HIE-EATE 5,666 (94.4%) 2
2 A TE ofE 5EY Aole SAZXLE FoStA yErAl ko
(p-value: 0.6234).

AL 50~59A17F 5,668H(34.2%) 0= P& Wokal, 40~49A417F 5,536
(33.4%), 60~GOMI7} 2,595%8(15.6%) <=°litt. 20thollA= H8A7F 257
(8.7%), HIE-&A= 26378(91.3%)°1 L, 30t E-8A7F 1257(7.4%)°1™ Hl &
| 1,5709(92.6%)°199Tt. 40t 3149(5.7%)°] A HEAHAE
5851311, 5,2227(94.3%)2 E-&51A &t 50t= 26878(4.7%)°] E-&AHS
o 5400%(95.3%)% HlELALE 60t A9 E&AE= 135%(5.2%)°]1
2,4607(94.8%)2 H|IEEAU}. 70t oldolA 48(5.9%)2 EE&AL, 7647
(94.1%)2 HEZ8AGh ST S ¢ APLT s E& §FA9 Aol
SAACE T3t 0] ATHp(.0002).
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ALNA F AESLFEO] B2 L2 6,7479H(40.7%) 2.2 7} wWory, &7
4,874(29.4%), ¥ +2 4,9737(30.0%)°13Uct. AEFFE0] Y2 FoAE oFE

EEAT} 277%9(5.6%)°1 1 HIE-GAE= 4,696%(94.4%)°019 00 AEFF0] HE
A FollAe E&ATL 278%(5.7%)°11 HIEEAH= 4,596%(94.3%) 02 ERGE
o &50] && Zollie AGAEY HEAEA 5847 3609 (5.3%)°1 L &
BA7F 6,3878(94.7%) 28 £55ER FE HE FFAY Aoz FAHLE &

OJeHA] = Ao & UEhdth(p-value: 0.6776).

=urgglo] Qe F 15449%(93.1%)°1AT 17 AP HSAE= 7659
(4.6%), 271 ATS HA5H ARF2 3801 (2.3%)°1ct. 5HHAgo] gl= wEet
Rpol A AR HERRIAAS E83 2 874W(5.7%)%1, H|ELFS
14,57578(94.3%)°1ct. 55HASo] 17]Q1 & & & EH&A = 299(3.8%),
HlEA= 7369(96.2%)°1Ut . 271 olAe] BubAES JHAT Q= EA F <F
B 28 123(3.2%), HIE-8AL 368(96.8%) 0.2 SurAgt sj4et okE B
& f5e Aol= SAZLE Y5t Hp-value: 0.0110).

P FAY (A AFoif Zgho] P& o= SHT H A= 16,0119
(96.5%)°1A 1L, ‘Aol ST A= 58378 (3.5%)°1Uh. B #IA=0] Q=
WA 5 AGAEA HEAEAE 583 A2 8947(5.6%)°10 21, H-83)
A AFEE 15,11778(94.4%)°10H. G BAEo] e Afole Fe2
B8t Abo] 21%(3.6%) WAL, E-85HA o2 ARl 5627%(96.4%)°1 At Bl
B AR e BE FFeY Aole FAXLE T oAtk (p-value:
0.0395).

AAES IAHEAES Al AYoF Zhel itz SEE HA

ol
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16,28178(98.1%)°1021, “AeF 1 ZET WA= 313%8(1.9%)°1AH TAEF
HAEo] Qe T F AGAYY HEAHAE 585 A= 898(5.5%)°1
o Egatx g2 A= 15,3839(94.5%)01tk. WhHo| 1XES IHA o]
U T4 T FeEs B8 A= 17986.4%01A%, HEET A= 296
(94.6%) 22 1ABZ HAZHY FE EL39] Aol FAXORE [Fo5tA] %k
SHp-value: 0.9484).

Ao B HIFAATE 8,331%(50.2%) 22 7Y WAL, BA & A
o] = WA= 3,3787(20.4%), A= FATTL SHEHI ddA= 4,8851
(29.4%)°10tt. BIEAA FolA AN HERAGAE 583 BAh= 4547
(5.4%)°13L FESHA] &2 A= 7.8779(94.6%)F0Iet. HAZFAAE 19278
(5.7%)°] k== FE&SFRCH, 3,186%(94.3%)°] H-&SHA Ut AR =
269%8(5.5%)°] FES B85t om 4,6167(94.5%)°] E-85HA ATt FE &
& 772 FAYY Aole FAHLE FoASHA] etH(p-value: 0.8807).

ife]

AA WA 5 BleFAs 7,128W(43.0%) 22 7P Hotow dFde] 1~2
A2 HA vRAle 2 5,772%8(34.8%), 3~4¥E HEU 2 2,5807(15.5%),
5¢ o4} Wol tfAlE 2 1,114%(6.7% 2.2 Yehgth vlSFFo)A A
By HlEAA] B8 409(G.7%)°1A T, HEEE 6,7198(94.3%)°1A
ot AA e oA FE &R 316%(5.5%)010 oW HIEEA = 5,456
5(94.5%)°121 1, ZoAE %FE Ego] 136%Y(5.3%), HIE-8o] 2,444
(94.7%)°1dtt. Wo] "= HollAs FE E-8o] 549(4.8%), HlE-80] 1,060
H(95.2%) 02 Yegon oHE E83 58 1H9] Zole BAXHORE |YotA
AeftH(p-value: 0.5839).
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AAFA=BMDE Eels] Bk wie HlTto] 8,2257(49.6%) 22 7 W%
I, AAS E Aol 4,3247(26.1%), BAFO] 4,0457(24.4%) =olqich A
At olstollAl AL HERAIAAE B-85He tiARNE 28978(6.7%)°1 1L
HI B8 4,0359(93.3%)°1th. HAFoNAE I 5827 18498(4.5%), Hl
E&A71 3,861%(95.5%)°1 et HIToME oFE H-8A7F 44278(5.4%), HIE&
o] 7,783%8(94.6%)HoE °FE E8I AAFAL Tl BAFORE |fogt &

o]& HAtHp-valued.0001)

N
»

SEHEEFA 5T A oRolMe TASHA 2 HAATE 16,24878(97.9%),
AR AT 34678(2.1%)°1%0 . TF0l FASHA k2 di oA A
g HEAREA 582 8939(24.9%)°103L, EEIHA] b2 WA= 15,3557
(94.5%)°10tt. &0l LA &A FolMe A HEAEAE 583 AL
ol 2279(6.4%), H&3MA ¥ Aol 3247(93.6%)010e™ s H8ofFet
o A Aoldle SAXLE [t AolE HolA] ghgttH(p-value: 0.4868)
(& 8).
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H 8. WHEWA B 3do)A 9] AH/dAte] duba E4(3dHES WA o)

A A

AR AR

-1 0

T NO) B8 dmee L oue A
AA 16,594(100.0) 915(5.5) 15,679(94.5)
<k 0.6234 0.0167
%A 10,590(63.8) 577(5.4)  10,013(94.6)
o1/g 6,004(36.2) 338(5.6) 5,666(94.4)
A 0.0002  0.1059
19~29 288(1.73) 25(8.7) 263(91.3)
30~39 1,695(10.2) 125(7.4) 1,570(92.6)
40~49 5,536(33.4) 314(5.7) 5,222(94.3)
50~59 5,668(34.2) 268(4.7) 5,400(95.3)
60~69 2,595(15.6) 135(5.2) 2,460(94.8)
=70 812(4.9) 48(5.9) 764(94.1)
AESE 0.6776  0.0206
s 4,973(30.0) 277(5.6) 4,696(94.4)
HE 4,874(29.4) 278(5.7) 4,596(94.3)
2 6,747(40.7) 360(5.3) 6,387(94.7)
CClI 0.0110  0.1102
0 15,449(93.1) 874(5.7) 14,575(94.3)
1 765(4.6) 29(3.8) 736(96.2)
>2 380(2.3) 12(3.2) 368(96.8)
T IAY 0.0395  0.0764
U= 16,011(96.5) 894(5.6) 15,117(94.4)
A& 583(3.5) 21(3.6) 562(96.4)

* ASMD : AY] #&38tE H+ XHAbsolute standardized mean difference)
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E 8. H=nia B 3dolA el AHidRe] 4Rt E4(3% s WA o)

AR P

A AlE] HEAEA|

T N Py TR0 p-value  ASMD
IAEF AAY 0.9484  0.0022
el 16,281(98.1) 898(5.5) 15,383(94.5)

A 313(1.9) 17(5.4) 296(94.6)

g 0.8807  0.0067
H & A 8,331(50.2) 454(5.4) 7,877(94.6)

HAEA 3,378(20.4) 192(5.7) 3,186(94.3)

ekl 4,885(29.4) 269(5.5) 4,616(94.5)

259 0.5839  0.0474
Hl&5 7,128(43.0) 409(5.7) 6.719(94.3)

Ak 5,772(34.8) 316(5.5) 5,456(94.5)

HE 2,580(15.5) 136(5.3) 2.444(94.7)

Toluh4] 1,114(6.7) 54(4.8) 1,060(95.2)

AdFAS (0001  0.0838
TAE 432406 2896.7)  4.035093.3)

A% 4,045(24.4) 184(4.5) 3,861(95.5)

B 8,225(49.6) 442(5.4) 7.783(94.6)

5% 24 odr

Bl 16,248(97.9) 893(5.5)  15,355(94.5) 0.4868

gt 346(2.1) 22(6.4) 324(93.6)
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3.2. AT WA olF

U4 39 dnmta RS AASte BE AIZF B3 (Guarantee-time bias)
< AASIE APEE EH5tA}; sty AFthdRte] A8 EA4(EY, S5
ot Gy FAY, AZFAP) | wet AGAEA HERRPEA Q] E-&ojR 7} A}o]

b st 2 SIStk weba oldd S0 o8 A 4 b Adu

gog AgAEd HERRdA 58+ 9157%(25.0%), HIESTZ 2,7459
(75.0%)°1tr. STz AL HE HPpoM ofE FZojFfel W 7

=
EAHOR folF Aol goitt

FEueol BE WY oRolME BFol WA e tARE 3,584%
97.9%), BT WAL 7682 1%, FFol WAHA ke ol
AAE R B8 803WQ4.9%elAT, BESH R HARE
2,6919(75.1%)°190ch. FFo AT B4 Sl AgHy WeaA g &
8 Aol 22%(28.9%), H83IK 9FE Abgo] 54%(71.1%)0190e. AzpHow
k2 Bgolnel BE WA Aol BAHOE O3 Holg Holx gt

(p-value: 0.4219)(& 9).
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B 9. HEWA 8§ 3|09 AH/dAre] dubd E4(3dES WA olF)

. AA| R AR HEAEA sovalue  ASMD
N(%) E.8(n,%) H]E-8(n, %)
A 3,660(100.0) 915(25.0) 2,745(75.0)
44 0.6481  0.0174
@4 2.331(63.7) 577(24.8) 1,754(75.2)
Sk 1.329(36.3) 338(25.4) 991(74.6)
ik 0.8814  0.0099
19~29 86(2.3) 25(29.1) 61(70.9)
30~39 503(13.7) 125(24.9) 378(75.1)
40~49 1,273(34.8) 314(24.7) 959(75.3)
50~59 1,097(30.0) 268(24.4) 829(75.6)
60~69 527(14.4) 135(25.6) 392(74.4)
>70 174(4.8) 48(27.6) 126(72.4)
AESZ 0.9119  0.0149
bss 1,096(29.9) 277(25.3) 819(74.7)
BE 1,102(30.1) 278(25.2) 824(74.8)
=2 1,462(39.9) 360(24.6) 1,102(75.4)
CCI 0.9044  0.0011
0 3.492(95.4) 874(25.0) 2,618(75.0)
1 123(3.4) 29(23.6) 94(76.4)
>2 45(1.2) 12(26.7) 33(73.3)
T FAY 0.7567  0.0108
B2 3,571(97.6) 894(25.0) 2,677(75.0)
AL 89(2.4) 21(23.6) 68(76.4)
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E 9. H=nta B 3dolA e AHdAe] 4Rt E4(3d s WA olF)

AR AR AgAEd HEAEA
&= p-value  ASMD
N(%) E.8(n,%) H]E-8(n, %)
TAEZE HAY 0.4448  0.0269
e 3,602(98.4) 898(24.9) 2,704(75.1)
A 58(1.6) 17(29.3) 41(70.7)
g 0.8556  0.0130
vl g 1,809(49.4) 454(25.1) 1,355(74.9)
HAEFA 751(20.5) 192(25.6) 559(74.4)
ekl 1,100(30.1) 269(24.5) 831(75.5)
59 0.9194  0.0093
H[ 23 1,615(44.1) 409(25.3) 1,206(74.7)
A Aek4] 1,291(35.3) 316(24.5) 975(75.5)
HE 530(14.5) 136(25.7) 394(74.3)
olu}A 224(6.1) 54(24.1) 170(75.9)
AdFAS 0.9215  0.0004
A 1,147(31.3) 289(25.2) 858(74.8)
oA 753(20.6) 184(24.4) 569(75.6)
Bl 1,760(48.1) 442(25.1) 1,318(74.9)
B 9 9% 0.4219
Ay 3,584(97.9) 893(24.9) 2,691(75.1)
pI 76(2.1) 22(28.9) 54(71.1)
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4. ABY FAONA AFAHAY HEADA ARGl e 55 A AE
P RETE &4

RSl 77k 39S AT olF AHNY WEuA 280 wE 1A
o

Aol 5F "X Kaplan-Meier curve® EQISIITE st IdoE HH
e E83 ¥ HE&TY SFEA Aol dAFSHA ¥ AS & & A

S 2O BANAE HE A7 S THESHA R TH(p-value: 0.6002).
treated - no — yes

0.05

0.04

0.03

0.02

Cumulative event

0.01

0.00

0 1 2 3 4 5 6 7 8 9 10
Years

Number at risk

2745 2745 2745 2745 2334 1965 1622 1231 856 454 1

treated

915 915 915 915 790 678 565 478 366 190 1

0 1 2 3 4 5 6 7 8 9 10
Years

19 8. Kaplan-Meier curve @ Number at risk table.

=
o

A Y 1Y BHoz AL HetdA B8 wE 5F
AH| = ArEd] Bt e H&oHA] P2 o Hlg) FES H58% &
S T 9dol 1.176M) F7keke ACE Uehgou BAFHOE {9
ATHO5% CI: 0.715-1.934).

ML

oZ,
of ;L
=

2

Lrl
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AEEE Aol v Aol B8 T ATl Wolxe AL FRlstoH
ol BAYLE ot th(aHR: 0.350, 95% CI: 0.163-0.752). ¥ 20t
£ 71502 30de 58 HHY AFol 3.7344 EoHAE ACoE UEou &
Aoz foletAE AUTHIS% CI: 0.489-28.488). 40tho] AFol% 1.6728)
S7hhe Ao& Uegou o] &3t BAXHOR {oopdl AAUTH95% CL:
0.219-12.749). 50t 2.1881(95% CI: 0.287-16.565), 60t+ 3.0571(95%
CI: 0.396-23.585)2 40t oJ/dolA dAgo] F7tstHA HXHog 53 T 9
o] Eorzlou BAZHCE |ootA] Skt 70t olE 2.473H]= 20tHe] H|
qAE BF WA AFol =oy BAHoRE {YokA LSrHO5% CL:
0.248-24.704).

AESES BE e 2o vstel BEQ ZolA BE WA Ade] WA U
o BAZHoz Qostx] FttHaHR: 0.628, 95% CI: 0.349-1.131). 4Eo0]
O I EY WS FuTh BF w4 A¥o] B A0E o] ASo| F71%
5% 5% w4 AFo] Woldl Zo® Hol} FANCE {sAL U%

(aHR: 0.706, 95% CI: 0.409-1.219). &8tdgo] Qi= ol ®siA= 170 Hf
o SAolA BF HA 9ol 1.2984) EolAle AoE Yehtou BAFCR
|5k UTHO5% CI: 0.320-5.264). SHIFAZ0] 27 oJA}Ql SR E 55
Hgo]l @35]8 dopxou o] Ee BAHOoRE {5k ggtthaHR: 0.699,
95% CI: 0.087-5.580).
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UTH95% CI: 0.000-.). FAZ2 vIEFAA ] Hlg] A FAANN &3 LA
Aol WA uEgtey AR fFolshA] ehtthaHR: 0.681, 95% CI:
0.325-1.430). ¥]FdA] v3] dASdAE 55 T Aol 1.35489 =4
Hou FAXCE FOSHA AUATHO5% CI: 0.739-2.481).

rﬂ.:l

S99 A9 HgFA Hlg A vl oA BF E8 ¥l 23]
A ugen SAXCER {o5kA] Y%thaHR: 0.984, 95% CI:
0.560-1.729). B% &9 S58& I oAz vZFA Hg| B34 9
ol WA Uy BAHCE fYskAE FYrhaHR:  0.536, 95% CL:
0.231-1.242). 45Ul 5¢ ol S5 ©ol st A= HSFA] Hls)

S5 T A¥el 1. 51HR A Uoy o] B3 SAHCEE {95t ghgtth
(95% CI: 0.650-3.511). AAZFALE Hws] HoLS W AAFT Ee B4
ve] RS gt 5L Yol RA ugtoy BAFHCE {fY5kA 4%
THaHR: 0.817, 95% CI: 0.380-1.756). E3t H|YH] A= 1.61641 &2 9
g BHooy 9 BAHCE footA] gdth(95% CI: 0.935-2.791)(F 10).
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E 10. A3AEYA HERAGA ARl o 55 T AdEETE 24)

T8 Haéjigsfjﬁo p-value 95% CI
FEEE AR
H| =8 REF
=& 1.176 0.5231 0.715-1.934
<k
g4 REF
k! 0.350 0.0071 0.163-0.752
ik
19~29 REF
30~39 3.734 0.2038 0.489-28.488
40~49 1.672 0.6199 0.219-12.749
50~59 2.180 0.4515 0.287-16.565
60~69 3.057 0.2838 0.396-23.585
=70 2.473 0.4407 0.248-24.704
LAEFE
e REF
HE 0.628 0.1214 0.349-1.131
== 0.706 0.2118 0.049-1.219
CCI
0 REF
1 1.298 0.7147 0.320-5.264
>2 0.699 0.7352 0.087-5.580
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E 10. A3AEYA HERAGA ARl o 55 T AdEETE 24)

T8 Haéjigsfjﬁo p-value 95% CI
e A
= REF
U= 2.040 0.3315 0.484-8.596
IAEF HAY
= REF
Wer 0.000 0.9818 0.000-.
49
H A REF
HAEA 0.681 0.3105 0.325-1.430
aAAEA 1.354 0.3267 0.739-2.481
=59
At REF
2 AW 0.984 0.9545 0.560-1.729
HE 0.536 0.1459 0.231-1.242
@olup 1.510 0.3380 0.650-3.511
AAFA S
AAE & REF
TAF 0.817 0.6043 0.380-1.756
LIkl 1.616 0.0854 0.935-2.791
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2 dve 28N XA AR HEREA A 53 T8 A
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d~2016490] Al A2 1EY S ART|ES Bz ARE $5% F24 ]
AN ZY2Ae 53 F= H8aH HEE & Y] 5F €4 fde 4
Fotgler. B3 HEvka Al 39S AAshaL 103 AFHs W3S ot J

2 B Y 2y 245 AAste] AR HERREA ARl e 5
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A 2019971A19] 109 |9l 71 AZF 5% +54H A E ZZE AEE ol
3 AolEnE AMEL AFATES AASt APshs 2 Hrh Ao AuE &<
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F(guarantee-time bias) YIS T, TF FFS & + U= o8 THF2
1H3le] FEELFY H[EZSS 1:30F ujAIFLE o]Z A3 ALAR
AAsto] Qo] HAYSE 4 Qe AHHGF @ F(Selection bias)k HiA|S}e] ©2
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ARAE APELe BASo| ofn] T2

= qolow olg o EAY To ym
AHE 7HA I S $E Qs AL QX SHHAME oju] L=EH IASEZL
SHAl BAIsH] ofFft= Hol 7FY & A =L & & A
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v.2 &

2 Ad3e 18 EAIA AGAAEA HERIEA 58 fRol e 55 24
Aol s Lotr] fsf o & AFE At T5 TG (Time-dependent
covariate) 22 T AIZF F& FA vF QY By 7A4E o]8sto] AW 5t
Rk ETS oFE EE2 ARt oA dIF= € 5 Ue 9 WA= &

5 F(Guarantee-time bias)E A|ASIAL 3dQ] Mnf
3 gdS AT olF, AFHs WHoR FE EL8EAe} HEE dARE &
uk

m

£ A7E AYSHEA Hohe e ATARllAE AP HERuR AL
91 obdlEE(atenolol) HEZY AT B3t BF B4 AFe] e Auict
Holdh AR 7T AT et FReIHE vlaT A7 S Fope &
glol Ael BAE o APANY WekaAe] da SEL 98l o
o Loluiid stoict. FEHOE WERGAL AFARS FUes 1Y B4
oA $HHos FAHE AFel Aot BFY AF QAL SFusH: Aol

= A E= 24 9F 2T SAFLE FooHA SRI=A Ut
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ABSTRACT

A study on risk of incident of gout
in hypertensive patients according to using

cardioselective B-blockers

Jiyeon Baek
Department of Biostatistics
Graduate School of Public Health

Yonsei University

(Directed by professor Minjin Ha, Ph.D.)

Study Background

In 2022, hypertension patients recorded 7.27 million with
approximately 28% of adults over 20 suffering from hypertension in
Korea. As many people knows, Hypertension can lead to severe
complications, making its management crucial. This goal of hypertension
treatment is to control blood pressure to prevent cardiovascular and
Cerebrovascular disease.

Various anti-hypertension medications are used in treatment such as

angiotensin-converting enzyme inhibitors(ACEIs), angiotensin receptor
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blockers, B-blockers, calcium channel blockers, and diuretics.
Particularly, cardioselective B-blockers are recommended for patients
with conditions like angina, myocardial infarction, and tachyarrhythmia.
Unlike diuretics though, various abroad studies on A-blockers have
shown inconsistent results regarding the risk of gout occurrence.
Therefore, this study aims to investigate the impact of commonly used
cardio-selective B-blockers on gout occurrence in Korean patients with

heart diseases.

Methods

Using the National Health Insurance Service sample cohort DB 2.2, this
study was conducted to determine whether the use of cardio-selective g
-blockers had a significant effect on the occurrence of gout in patients
diagnosed with hypertension between 2010 and 2016. First, for all
selected patients, the Time-dependent Cox's proportional hazard model
was used to determine whether there was a relationship between
cardioselective beta-blockers and gout.

After that, based on the first diagnosis date of hypertension for each
patient, a 3-year time point was set as a landmark time, and a 1:3
propensity score matching (PSM) was conducted to select subjects for the
study. Kaplan-Meier Curve and Log-rank test for the selected drug-taking
and non-administered groups confirmed whether the assumption of
proportional risk was satisfied, and the risk of gout was confirmed

according to the use of the Cox's proportional hazard model.
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Results

Between 2010 and 2016, a total of 16,986 patients were newly
diagnosed with hypertension and prescribed hypertension drugs. Among
them, 1,298 patients (7.6%) took cardioselective B-blockers and 15,688
patients (92.4%) did not take them. Among the covariates age, CCI,
history of diabetes, and body mass index characteristics showed
statistically significant differences from the presence or absence of drug
use. There were 16,893 patients (99.5%) without gout, 93 patients (0.5%)
took cardioselective B-blockers in the group without gout, and 15,613
(92.4%) did not take them. Among the patients with gout, 18 (19.4%) took
cardioselective B-blockers and 75 (80.6%) did not take them, showing
statistically significant differences between drug use and gout occurrence
(p-value<.0001).

As a result of analyzing drug use as a time-dependent covariate by
correcting covariates (age, gender, income level, CCI, diabetes history,
hyperlipidemia history, smoking history, drinking history, and body mass
index), the risk of gout was 1.309 times higher in the group used
compared to the group who did not use cardioselective 8-blockers (95%
CI: 0.992-1.729). In addition, a fixed Cox’s proportional risk model
analysis after setting a 3-year landmark period showed that the risk of
gout increased 1.176 times in the group who took the drug compared to
the group who did not take the drug, but it was not statistically

significant (95% CI: 0.715-1.934).
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Conclusion

In this study, the analysis using the time-dependent Cox's proportional
hazard model showed an increased risk of gout, but it was not
statistically significant. In addition, when the landmark time was set to 3
years, the group taking cardioselective f-blockers had an increased risk
of gout compared to the non-dose group, but this was also not
statistically significant. In conclusion, general A-blockers tend to be
considered preferentially in patients with high blood pressure
accompanied by heart disease, but the effect of prevention or occurrence
was not statistically significant in patients with risk factors for gout.
Therefore, in subsequent studies, it is necessary to additionally control
factors that may affect gout or to derive more sophisticated results

through clinical trials.

Key words: Hypertension, Cardioselective g-Blockers, Gout, Propensity
Score Matching, Land-mark Analysis, Time-dependent Cox’'s proportional

Hazard Model

_7‘|_



	Ⅰ. 서론
	1. 연구배경 및 필요성
	2. 심장선택성 베타차단제(cardioselective β-blockers)
	3. 선행연구 고찰
	4. 연구목적

	Ⅱ. 연구방법
	1. 연구모형
	2. 연구자료 구축
	2.1. 국민건강보험공단 표본코호트DB 2.2
	2.2. 한국표준질병사인분류
	2.3. Charlson 동반질환 지수(CCI)

	3. 연구대상
	3.1. 연구대상 선정기준
	3.2. 연구대상 제외기준

	4. 변수 정의
	4.1. 독립변수
	4.2. 종속변수
	4.3. 중도절단 처리의 기준 및 추적 관찰 기준 설정
	4.4. 공변량

	5. 통계 분석방법
	5.1. 시간 종속 콕스 비례위험 모형(Time-dependent Cox’s proportional hazard model)
	5.2. 랜드마크 분석(Land-mark analysis)
	5.3. 성향점수 매칭(Propensity score matching)


	Ⅲ. 결과
	1. 연구 대상자의 일반적 특성
	2. 고혈압 환자에서 심장선택성 베타차단제 사용에 따른 통풍 발생 위험: 시간 종속 콕스 비례위험 모형
	3. 랜드마크 타임 3년에서 연구대상자의 일반적 특성
	3.1. 성향점수 매칭 이전 
	3.2. 성향점수 매칭 이후

	4. 고혈압 환자에서 심장선택성 베타차단제 사용에 따른 통풍 발생 위험: 랜드마크 분석

	Ⅳ. 고찰
	Ⅴ. 결론
	참고문헌
	Abstract


<startpage>14
Ⅰ. 서론 1
  1. 연구배경 및 필요성 1
  2. 심장선택성 베타차단제(cardioselective β-blockers) 7
  3. 선행연구 고찰 10
  4. 연구목적 12
Ⅱ. 연구방법 13
  1. 연구모형 13
  2. 연구자료 구축 15
   2.1. 국민건강보험공단 표본코호트DB 2.2 15
   2.2. 한국표준질병사인분류 18
   2.3. Charlson 동반질환 지수(CCI) 19
  3. 연구대상 20
   3.1. 연구대상 선정기준 20
   3.2. 연구대상 제외기준 20
  4. 변수 정의 24
   4.1. 독립변수 25
   4.2. 종속변수 27
   4.3. 중도절단 처리의 기준 및 추적 관찰 기준 설정 27
   4.4. 공변량 28
  5. 통계 분석방법 30
   5.1. 시간 종속 콕스 비례위험 모형(Time-dependent Cox’s proportional hazard model) 31
   5.2. 랜드마크 분석(Land-mark analysis) 32
   5.3. 성향점수 매칭(Propensity score matching) 35
Ⅲ. 결과 36
  1. 연구 대상자의 일반적 특성 36
  2. 고혈압 환자에서 심장선택성 베타차단제 사용에 따른 통풍 발생 위험: 시간 종속 콕스 비례위험 모형 42
  3. 랜드마크 타임 3년에서 연구대상자의 일반적 특성 47
   3.1. 성향점수 매칭 이전  47
   3.2. 성향점수 매칭 이후 53
  4. 고혈압 환자에서 심장선택성 베타차단제 사용에 따른 통풍 발생 위험: 랜드마크 분석 56
Ⅳ. 고찰 61
Ⅴ. 결론 64
참고문헌 65
Abstract 68
</body>

