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Yot ui 3

THFSEHAH AP =& 24| (Pulse Wave Velocity, PWV)Z @Yol osf TAgsk=
THPulse Wave)D7t 58S Bofl Autels £2g S0t HFYTE 9ok otk
THAAER AggdS ERlcke A2 oHAYE FHAA Lo 42 A% F3o P
£ Hriolk=tl 583 el E(surrogate marker)7t HiL Qlth. & FAR=E AYE7|EH7L
Al ool vz SAE 7Ie(HEABAR Al A2007-63%, 2007.07.26)% AGHEE
A7 dulFoi oA Folst Bl AE 5 T FEHo| dagt FAXRE Rl
oF7] Yol 5 AR AE7HE 2Uol Q=letRrHeluFoi 265, 2021.3.23.).
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Reviews 2(AMSTAR 2) =5 AR&sto] Hrlstgon ofd EUX7F S A A3AR} 3
A =olsto] ootk AEFE2 vlY Hole AEFE P 8ot Pl
gL AFA EA(quantitative analysis)O] &7Fsd1] g4 (qualitative review) =

4 Hgalsict

1) @Ho] Ao A ot o] Hulol= ot
(https://www.scienceall.com/%EB%A7%A5%ED%8C%8Cpulse-wave/)



Yot a1}

UGB A e EESA)0] PAAgT RIS F 9Hel AAE EAaFo] ZASH
of Hrieity.  sHASEAAR] fFEE AesH-tERE FHHTHESEHA
(carotidfemoral artery pulse wave velocity, cfPWV)= 3HS] E3ojA], aortic PWV, -
U Wubd =45 AAKbrachial-ankle pulse wave velocity, baPWV)& 22} 239 E3of|A]
SRIFUAL, cfPWV, baPWVE HF ARSI HAF A7 HAgh E82 1#HollH o]9f 1
HO| FAoA= FAH HARFH] gk FEgle]l PWV HARERE ESkGIth aortic PWVE
A5, AAR FRA0E oA A"E dAEASE ERIgE Ay ofPWVE 4% 23

CIPWVTH baPWVAALR Wieo] W7bsigich, mtel AAE EIE A7EC) WEd
Wk A, 4w oA TEEolte] o] oh]e R WrhHe, 1H9] 3l
At Tk ol4ge] Yol o m Brhsel A EASY WEAYHe] F5E oo &
° How e,

or M

FHASE AAHHOA SS9 QP A B B 9 SHE(Side  effect)¥}
ol4HrS{(Adverse event)OF HIIoIR oY, AEE A|AZK EA1EE F oo tis] Eist
F91L8 13t

sapd

S A BRI EEEE)0] G ARG HAY(Cardiovascular  event), A

APd(Cardiovascular disease mortality), M= QA2 AFZHAIl cause mortality)S

= - ERL
11, 2¥WoAE baPWVE ARESE A BUsITE 6H B304 B4 PWVY F7F= 4
RS YA Y S71e) To] Qlrkal B sttt

ii



gt B3S & 8HOR SHOA cfPWV] w2
AFE HUsIYT, 3Ho] 304 bapwvﬂ 27E HUsILh 1HoAE PWVE H3)
Mu} B ¥ 8H oA % PWVY S/ BE 19 AFEE S7ket TAAo] Atk B

SuASE AR ST 2A] AgQslelNE @4 B7h Ase] 2Ast] thewt ol
Attt § AAe Peig Heg 9 guEe Bl 1-5_{% sholElx) eloket], 499

SR SUAStE A ESESY] SVt $24E HEEA A WY E- B

2 AN 9ol B WA AT 4 UTh Lot 29SS WA FHAHY

ug | ok A @A e FARR, U4

A MS0% £ Qo B SRLY £E Y HEEE PP AT 342
]y

oY,
i
hL

S=7leAg7vdee USRS S O] diE]  &91de]e] atof

LA Tha3} o] A9J5FATH2022. 01. 14.).

FHASEAAME AL E Sl = AAVSAA A-dHo2 f5ie TiekAl g ¢t d
AAtolA g, AE HAFR AR AEHAS WA 9 AP RS Hriele AAREA &3
o digt &A7F ESESH AAR Tdsto] omnr|efHriYsls oid AR HiskA &

O_u FSE

-

FUFNE, WS, ARV, AYE

Arterial stiffness, Pulse wave velocity, cardiovascular disease, mortality
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(Pulse Wave Velocity, PWV)Z g0l 2ol5] Ajsk=
o}

B gotE AT ESE S )
g 53 ANEl w2 2ol FUANEE ZYSR: ol

Wik Pulse Wave)27} 5

y
Qisjo] Z7eka S 2ol Msbl WAIslel WAo] LSk SUANEI F7I, 1A,
B9, IAEEF 2 RUABel  olE@ WS ASA
B S 9 BURAE B GF JBuIse

ST AN RS E 21 B9 ST
g} et |21 oA glor, A AR 715 A ulgolE AR gl

qEAste] oRES W] gat AR SuAstE A En A ST EAl0] obdA

FIS AAIA e AAE BR 2 owo) E3H4 HES So) s

5 A4 P 2g U gHEe Bas BES gglon A99slNE 5 A AR
A% Ak wdsigth wR BdE aAolA

R leABNUINE ST HIAESES I ARl AgHes 9
e 71 gt ohAT AMOIE, FARREAIA ABBE B Bl AYSIEES Y

Aot AAmA BIO] dit SA7E BEEe dAw Beele dush gkelow Alofs
%,

2) o] 4ol A TS o] FH Anfol= T
(https://www.scienceall.com/%EB%A7%A5%ED%8C%8Cpulse-wave/)
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1. HIHHE

FUASE A ESES)e  AolRr|e8t AR oldd]  miFelz B4
7S ABAR T4 A2007-635, 2007.07.26)F  AFRFANTEAY ajulFoiriols of
ANE 20224 Folst B4 AR olgon B 3R] Baw 2AGRS s
91 5 Ake] A7HE elol oJ=ISeiEkell Fols-265, 2021.3.23.)

o] ¥ WllME BudslEAAEHESESYl d=slée AFAS B AW
obaAS AU 919 BT 7140) Ak QhA, Ak Sl T ek 2AS Bkt

s

1.1 7Y 2=271= R

1.1.1. SYHASI=HAUIH S EH]

1.1.1.1. WIOPHELE(Pulse Wave Velocity, PWV)

WA= o] s WA¥sks dEo] Aol S olfH &8 &, TS 39l
el &5 o]t Nabeel et al., 2020). WAL &7 271800 Q| Twio] elglA] 7h4o]
oJs] TSt HEQl FWAHZX L (arterial stiffness)7t F7F=EFSS UEHdLE WHubdE& T
tolof et HE2A Yeu=t, 2 AFelA= s9o] ghEFo|Bg Hwd o LloA=
= vehd e dels] @3] Adaae).

o 3 gl AdEe AE]l sHEsSsol s FHY] = Hasto]
gsiAd 9o FHETE S7HE0] WypdEE&ret £57] U o] E9e
l W (pulse pressure)e] S7HAh THAHAEY HHS YA F84S Hagh AF
o] ERI=]1 9o} ol7}A] E_u}]7g;<]_1_:'__4 qu:'_ﬂ Oitq %1_% AckstAL X2 kS 3t



71 A= AGTESe] B LS ST & 1, AEEES FEIAE Ad
Ao A A5 EIRE wdols o] Ego] "Htt= d-23H=0] JtHofmann et al., 2014; Xiong
et al., 2012; Nam et al., 2012; Zhang et al., 2011). TE3F AEHA30] Tl = T APYEO|
S7Fok= 713& Aol=tl tHElR HE(surrogate marken) 2 AREE WA TFsHASE Y =
WsWAste] Hret HEY Aghte] #HdE mofsk=t] W& Lr} o8E = A4=0|
B IEATHMcLeod et al., 2004; Laurent et al., 2003; Boutouyrie et al., 2002). <, WA E&E
T7he WA A5 4 AFEEE 5T 5 Qe 84E oAAY WFEH] 4355k}
A3 A= d ARSI 2 Ao] 5ol HAET Qltf ol & HeWAFALT} =2
BF, 75719 ol S7Iste] AR FEe S7HAIZIAL K719 S HAAA, AFeE
1 |

o>

—

W& 242 T80k MY Fret HEdA Aeko] Ak Frlol o8 HHSA
AAFH(Izz0 et al., 2004) 2.2 Fu}e] 7150] 7152 AlA(pressure sensitive sensor, tonometry
sensor, oscillometry sensor)® Wulo] 7|2o] Lolgt AZW-thElEm(carotidfemoral artery),
122 (brachial-ankle), A% W- 2 2E W carotid-radial artery).
Elsm-ZRem femoral-tibial ~ artery)?] KoK WHHAEEEE SHSAY disd
- iER- 5 (heart femoral)oflA] S35l Sht.
A A disdol d=uirt TS, o] e s webd dxsHos HAdE
HxEUo| EEths dubs AoA BRESH7HAS Ao mEbA gl 2fol7t QLo
o] A7} ALE o] & A& E2AIXY] Ao|= Ue A 02 AR

PWV (m/sec) = F XA 7k9] A / AR}

Fulopt A Sue SR} dastn FHEst F10e] 85 2 HubAES s we
L 014 Zoke W OR e 23T 4 ek el Uk es] BuaTs) 34
g

1.1.2.2. ZASY-HE|SY WO T2 (carotid—femoral pulse wave velocity, cfPWV)

AE-jEEu wnAEs s Fuo) An mo] By, Su AAe) Weaeely Aol
gEEe gusis dEdn 3 EAFWO] sgH: thEweld FTol ozt FzelM

QYHoE g FEsitky HuHy vk FEU-EFY dupagsmi
Aol Tt hEH o] eS| ERA] e AToIA] AEHSITHFES, 2019)

5]

b

o
meh oX
r
X,



1.1.2.3. QIE-US MM (brachial-ankle pulse wave velocity, baPWV)

20059 @i AFAEOl 98 9E-EE WaPdEEEo] SA4o] AAESITKFEYE, 2019).
T 73%‘14 tEEs® Hopdedeo] His) sty Y % IEdeAIg(ankle-brachial
index)& Al &4 7FsotH, 9% A5 At E Zo] ¥g 4= Ath= Holu, &2
At 2 A9 59 ido}—i B H-thEls HupHESEo] Hsf glo] A3 B
O] Aot E HHge & Qth= Ho|tHSugawara et al., 2005).

m\l

)
T,
i
=
el
(o]
-,
i}
N'
O

g olmr|&3} Pelsle] AZolerEgtdAe] 52 our]7l: WA (Pulse wave meter)2
2770] S7kE190aL, 0] % 57o] 571 S5k A

el

B 1.1 MIHA 57120214 71E)

ZTDH

@ ES5lis ERHS oy Y
5] 08-515 TouchDr.L-0809 ()2l
SHIEA H5107-425 & NeuroStress [ESE
(Pulse wave A5 05-431 5 A23040(2) ABM FRQUAEZHE
meter) I3 04-976 & ABM-6000 BQOAEZHE
Lot 010 SDP-100 EORE LIRS
EX: AZOUFFORN 22 7|7| HRILIAZT - FH/HEEE

1.1.4. I 23 Sxi 1

g Arks AGEAUAPE7HAS Y9 vlEo] 25 868(EZ868)% SA =0T At

B 1.2 4228 2% 0-H50 HE =5 S 2220218 3&H)
=4S ic =5
M35 A HZ0 =
H7E 7|15ZAME
[=et7| 7IsEAl
868 EZ868 SHASIE HAAMIFM S EEH) Pulse Wave Velocity Measurement




H 1.3 ZESMAME7I DAIES AN
ST SEDID
FEIFE | s SEEDIE | £7g08 200 | H|30f
HEZAH BAZX|E TA| H2007-635(2007.07.26.) HMEZUXL 2007-08-01
BABEE | coyns HANCHIFR S A & X MEIZQSIE | spcroie
) SHAs=A I'(—| h_'éf-—'|-5=é') MEFZ0 2 el
SHQH(YR . HIE=23C
°TI°)(° Pulse Wave Velocity Measurement o E"— otL|2
Mol g SUAS U™e £ K™ M0 AZIE Sitohs UWMEEE FFSIH U FR:
S £ 7IEMOo=Z HWtsh= dAIY.
(RN
@ 7|20] Hl= MSE-HHE MA 22t
HAE | @ Z3Y UESY 2SSY YSSU UL MM BE E= IR g L0 o
LS cuffE 43,
® 71'E YHold EY HES F2H 2t 229 Pulse Wave Velocity7} A5 S5E
EX: ZEEHAEI R EHO[X|

1.1.6. =9 HH

al
=

H o) 757|&i ot v)= YYEF(current procedural terminology, CPT) =5 SRI5I39S

W BUY WY BIIES oF P9) TSk A E: s Fo9 B9 TEL Belsol
9O(CPT 93050, CPT93922), 3ol iz AHl ABCPT 93799)% WSl SAIA

Sels|giet.

o]9] A& 9] AR HaFoi= SAHA] ATt

H 14012 89 SH 313
gg  ac e
Arterial pressure waveform analysis for assessment of central arterial pressures,
includes obtaining waveform(s), digitization and application of nonlinear
93050 mathematical transformations to determine central arterial pressures and
augmentation index, with interpretation and report, upper extremity artery,
CPT noninvasive
93799 Unlisted cardiovascular service or procedure
93922 Limited bilateral noninvasive physiologic studies of upper or lower extremity

arteries

CPT, current procedural terminology

1.1.6. ZLH 0|

20214 59 7|1& AZESHAAE7H S7iAkRC] w2 3,026702] HYoA Alg Folal, XA
10,0009~& 11 250,0009714] B =31 Q.



Sl 7]o] wet TR, $7k 7] ol4fe] SUse e, Fu 2 ejmrow o] gk
S arterial stiffnessis 82| 57150 HaA HsPE Loluba] AR Agss S
o] Folmt iAol UFom Wil Y mYOR FAYAL Zolde AL
LRHEE D, 2019)
SUAAEE AsH 7MY R Ak Ao, Yolt ol kst uEw Fup 24|
sslk WAstold wdo] aaekal AH st —7}6}741 u} olelgt ARBBAL 704 gl

el 704] ool tolrrks Y o WHT ABWYES HITHAvolio et al., 198).
ol I FABA Sbeled, 019 e s, lz«a TYFHAT, PR, G,
1A¥E S Aot Y, vEt ol OSE FRItty HuEn ek

FIATI] IS %ﬂt}‘—’ﬂ). WS = 1Y 821 F5 A, 2EiA
A7) ARASRS 71 ROl A AE3 Ae 9 AFT ARGl Y
et al., 2001; Blacher et al., 1999).

18 3K Choi et al., 2007)2}
Q1x}9jo] E =T It Meaume

—

2.1, dgad

riot

gl

B
o i

k2 A AAFCRE 419 8 ARl (Wilson, 2015), $-2Uehs 81 Q179
7kt AgeFAlel wskR AAWATe] WAET AFYEC] MR Skt tHAREA
, 2019). 20209 APTAJIEAAREC] oJotd A Ak -yt ARl F el ofo]
AZ wom, Aol TVITFE AFT AP ottt AFFERE F45] T ARS
THEAIA, 2021).
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OlN HL
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13

o,

41 of zd o
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ek
r
2,
s
u)
o
)
-0,
o)
b
i
incl)
>,
olN
>,
rl
o,
_|>~
o\
ofrl
19
r
>
°L5‘

N9gT HESS weksio]
A

=
o] AFZZQl A acloz= 1EY, Hie, vYh VAEFTS EFIHHMosca et al.,

o> o
ol

)
(@)
=

B&o] 7|7 2=n7t S7Fsk7| AlRbste] Al 9'H]9] 33.3%F AFAHAL 6541 o F A=

2 HEE, AR o2 Y, A HEE, AuiES o= 1917 Aol j=H|9

80% o= ARgsl= Aoz YUERFTHLIm, 2013). AE3A Aol 9 AYUAZR= 4T

T fle 4 813 =4 7hee 8R10E Fie ), W2 Al 5, BN IEHAEHIEES, &4,

AEFA AT 5o A St EA %0101 3291 AR, o4 H7 o] 59

ﬁ@% Agke] FHEo| Z7HE At Barr et al., 2007; Cordero et al., 2009; Fried et al., 2003;
et al., 2007; He et al., 2006; Wong et al., 2010; Yoon et al., 2002).



1.3 =L-2| Qz7|=F7t HiAM

T 977|487 HAL 113 4= glgich

1.4 23 70| =2l

European Society of Hypertension (ESH) ¢} European Society of Cardiology (ESC)9] E|A=
XA (Task force) ©< 2013 European Society of Hypertension and of the European Society
of Cardiology Guidelines for the management of arterial hypertension & W5l tHMancia
et al., 2013). N 7loj=allos A=W-gElEw WuArEEE=gdo] Sulo] ANEE
Aol7] et EEHAKgold standard)ghal Bilskal, F$W(middle age) 1Y 2ALO] A7)
FAT AAGE 10m/s o2& AA 53T

Ay

Q

¢

‘Recommendations for Improving and Standardizing Vascular Research on Arterial
Stiffness’ (Townsend et al., 2015)°4s WoAEHEEE SHH FHFZEE ooyt

AtHClass IIa; Level of Evidence A3)‘8tal HEilspHA wWupbdEd-=rHol JLA|% ARgo]
tisto] ofefje} o] Hirskeich

s FHFS} FSHS Y RSS2 AEH-dEEHSHeE musiofof
SHH(Class I; Level of Evidence A%) 2}al H1SIRT}

o E-rE 5o AA-EEEI Z|4¥(cardiac ankle vascular stiffness index) SAHH-S
ofAloRRIES] A F-85HAITE pl=t fERlol et FHH A7t BESIHH(Class
I: Level of Evidence B>)gt1l E115}Qict.

o FTHAFONAN HETEZS A&k ZA7E ESSlHE dd Al S dSsh] St
Wb = HAVSHA| 9l carotid-radiald} Z-2 F-o4Q] 4L o= W (predict
outcome)”} o4 7] w&of Hi15}A] L=cHClass III; Level of Evidence BO)2kal H 115}t

o o= AT AETEREE AT o BF AEWAS QIR o] HRE AlSsH] flsh
FHARLE SHot= A2 TE]Fo|tK(Class Ila; Level of Evidence A7)2fal B arskal Qi

olgt  ITHE W AITEE AP A=A A=: A8 (7S}, AFA),

T2IW|HNEEAEED), HES, A4S Harskal Q.

3) Recommendation in favor procedure or treatment being useful/effective, Some conflict of evidence from
multiple randomized trials or meta-analysis

4) Recommendation that procedure or treatment is useful/effective, Sufficient evidence from multiple
randomized trials or meta-analyses

5) Recommendation that procedure or treatment is useful/effective, Evidence from single randomized trials
or meta-analyses

6) Recommendation that procedure or treatment is not useful/effective, Sufficient evidence from multiple
randomized trials or meta-analyses

7) Recommendation in favor procedure or treatment being useful/effective, Some conflict of evidence from
multiple randomized trials or meta-analysis



1.5.1. XAH Enz

Sequi-Dominguezs(2020)> A@¥A Ag 52 HE Al APFE(all-cause mortality)=
d&ots WHeR WiHYELES4Z BUieH| fskd AAY EdiE 9 bEEAS
519t 20209 7H4] Medline, EMBASE, Web of scienceE 55t0] EdHMS +351%5.0H,

f =
AEE 9 5 HE-IE WuL =7 uhHak =30tk 33H-S A|Q3 & 6H O] A A= U

A

H 1.5 Y88 EY

=

Am

XX}, SHAL CHASXE Index Test (Device) H|2
Blacher et al., 1999 Hypertensive SfPWV (Complior)

patients
London et al., 2001 End-stage renal cfPWV (SPT-301)
failure patients
Shokawa et al., 2005 General cfPWV (MCG400)
population
End-stage renal cfPWV (SEGA M842 8MHz
Pannier et al., 2005 . 9e Doppler unit and Gould 8188
failure patients
recorder)
Adragdo et al., 2008 Dialysis patients cfPWV (Complior)
. . baPWV BI&at
Miyano et al., 2010 Elderly population baPWV (BP-203I) A3 ZZE U
T o Ho
- HiHO
Kawai et al., 2012 Hypertensive baPW\V (FCP-4731) baPVVV SHEt
patients 3l X HA|
cfPWV (pulsed-Doppler
Avramoski et al., 2013 Dialysis patients ultrasound
synchronized with ECG)
Post-percutaneous GO
Seo et al. 2014 coronary intervention baPWV (BP-203RPE I1) E)ililv!'vioﬂﬁf
T o Ho

patients
cfPWV, carotid-femoral pulse wave velocity; brachial-ankle Pulse Wave Velocity

cfPWVE] all& 5ol et 53 d1agnost1c odds ratio (dOR) Z+& A8 APF9] 42 11.23 (95%
Cl: 7.29-1.29), ZE A9 A2 6.52 (95% CI: 4.03-10.55)2 UElsith ZdEHo=z

A -t gl S uﬂu}z%_fﬁi(cwav) S AgEeR A% AMg 9 Re Al AP
A &st=t] R-&sltt 2ol B st

1.6.2. YxKZ3l

Koivistoinen (2018} A4} AJQloA wWubddErt 1EQt APyt HdE o7 s
AFSHAT

2007W3} 2011 HHE= AR 1,449 (30-40M)S tiifoZ tiigAte] %719} o|g] ¢S

EN|



SAsta, WupAESE 9 7E AW YHEJAE SASIelH 20119 1,44989] A F
AU 1,1839] Y SHslo] Wb &l Het Alo|o] AR S Bkt 1 Axt
20079 &A= WadeEsTE 20119 285 189ty A - Ao =ZF o7 AiE|o] 0101(
odds ratio, 1.96 per 1-SD increase: 95% CI, 1.51-2.57: p<0.001), o]&{3t A3= UHM}Z*E—'—Eﬂ
A 2 A Eskal a2 44219 1Y AE Aol 783 T7E ATE 5= U2 AARIT L
K519

Hofmann (20142 WdaWe-3les MBS Q1 St 1559 s Fedl-tiElsd
WP EEE s SFoIelth A7R1e] W& EE HRZIe=E  dlo] HEsH-tiEsH
WP E&E  gho] IAEHAT dado]l SleAl B4 e HASARe] Bg
9.3+1.9m/s & 7733 A=k 7. 7+1 1m/s Bt =A Uegth(p<0.0001). tha: 317 EEof|A]

AH(p<0.0001), AH(p=0.006), =71 THH(P=0.04), W FHU(P=0.09) %
WS FTE(p<0.001) FFHATA AN AeH-dEEY WHupdrdro] gt
=Y EAEYS ISt AEHo=z WAl Heu-thE
W&ol tigh Fx gk Aot SHAste} T mAste] S35 Alol9] et A
o A S e

Zhang 5(2011)Y @tollA= S= Adste] AFAEJOIA HEF0] olgo] §lar, &= 2
TEY A 270" WeE EY R sHAAT FiW diewdse] AfdE
Bkt &+ 7id e ARE ©F E8 £9E(Computer Tomography)ol 213f
HEHUY, SR = A5H-tEsY WobdELE 24417 ambulatory pulse pressure
(PP), Ambulatory arterial stiffness index (AASD7} BHAXE ZEZ ARgslo] H7lokATt.
23 HA 7R F 26%89.6%)°1 FAHW s F2a} MBS SAll, 1198(4.1%)°] F2HE,
1111(26 3(7)01 /\49,]_9}1:!]- ZF 7 01041;]. X%AJ— gl_]-__ ZF71 011: g}x}(n - 162), -@;‘g'— F= ﬁﬂi}ﬂ
U= TAHn = 82), F 7HA] HHlo] BF Q= TXHn = 26)°14] cfPWV (13.1 vs 13.7 vs 15.0
m/s; p = 0.0015)2} 24A]7F PP (46.7 vs 48.8 vs 55.7mm Hg; p = 0.0007) #ro| 5-2Jst 2fo]7}
U s BAAE I £4 731:6—”—]1 =T WA EEEeF 2447F PP7F B = 7
eHdsh} SHAos AvEo] 32 YEUdth 2dEXo= F7tE 59 Ak F /i
Emsy =Ygoz Fao) 01911 cfPWV 9 24A17F PP IEY SAOIA F AW
teWdehe 7HE 7hsAdo] B w2 SRS Ak H §-8E 4 UL Baskei
Meaume 5(2001)9] AFolAxE 7041 olde] kRlofA AHEF o=z It AREFE
WA =L d&eh=xo] #t FITE AFE Sk AR 141 (mean+SD age,
87.1£6.6 years)= /o= 4845t 23 30711 24717 &<t AgHEgo = AMSE 279
Z3sto] 56789 AP APt Husigich APgel gt S EXAEHIARACE
A% Ay, AP(p=0.005), A=A AH(E=0.01), WIHAEEE(p=0.0167F F8
ASAFIAZ UEETE o]0 28422 7041014 100M Atele] m{@AoA Z35H-th =5
WA ST = AT AFR] =341 &8 %18t B lskich

rﬂ

_IE:



2. W=

5 W SRPSTANERAESEAY dgH oAy U muAel g o
TAYNE B BARAYL BRA AGL AT FAH AL ALk T,

0.



7t

IE

L sl A esE20] okl B aao] e FA SuE
A% A BERE BHE U0 ARSIk AT BIIHE ofef 714 vhe} o)
He B7RRe wiEAEE aEsh] Tk aAHme RS =S Aftdd](olst

1.2. SHAMZEIR

~

2 37 ¥
TSHA.
cAETAR] e WS o3t ANER EUASEAAHHNAsT Zgs

olofl B4l %o nfet 3= WM I(PICO-T)E T 2,13} 2},

JAES thadt Zo] A4St olo] wE 945 HEs| FE3 HFS HigoR

ut
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H 2.1 PICO-T(timing)S(study design) M5 LiE

TE MNEUHE
LA &tXK(Patients) SUZSE FRIRIZF U= KE
XA (Index test) S ASIE A I & E X X)
H| W ZAKComparator) HBI5HX| e
oYy | RANE AL EHEE

Outcomes(ZTH2) 2 Pekcardiovascular disease event) I 2| Y
™ AEn & 23 AY(cardiovascular disease mortality)ate)

DE {OI9| Af2(all cause mortality)te] EEdY

Time(F5712) NECIEE
Study type(37RE) HA™ 25 mE
oI 3t HIBHSIR| 22
1.3. SdM
1.3.1. 2

|

=4l HlojEfHjo] A= oFf ] 57] FANIRIE o]-85to] YSIATHE 2.2).

H 2.2 =L HXt GIO|E{H|0|A

= 28 HMA URL &
KoreaMed http://www.koreamed.org/
O|&H=12C|0|EfH| 0| A A (KMBASE) http://kmbase.medric.or.kr/
S| 0| E{H|O| A ZAH(KISS) http://kiss.kstudy.com/
St ReEHE A(RISS) http://www.riss.kr/
I EPSEESISETEN https://scienceon.kisti.re.kr/main/mainForm.do
1.3.2. 12|

=9] gloJel#o]AE Ovid-Medline, Ovid-EMBASE, Cochrane CENTRALZ ©]&3}to] XA
TANE A 2 FAYoR Ve HolEHelAE EISIFCHE 2.3). HMolE Ovid-
MedlineollA| AREE HAHE 7[Eoz 7} A=Yl S0 WA 451%™ MeSH term,
=AY, A AA 9] A5 AEs] Z85tith ARl AAdE 9 AAETE [(RE

3] AATSFATE.
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H 2.3 52| HXt H|O[E{H[0] A

ETERETE URL =24

Ovid MEDLINE(R) In-Process & Other Non-Indexed

Citations and Ovid MEDLINE(R) http://ovidsp. tx.ovid.com

Ovid EMBASE http://ovidsp.tx.ovid.com

Cochrane Central Register of Controlled Trials http://www.thecochranelibrary.com

1.3.3. &M 7|2t X S A0

= 7o) AM7I7HE ARk gk, Sweloli dhojel golw Aaksisic.

1.3.4. 7|HM

ALY AHTAE RSP gIstol A% AAH BT 9 29 AT s
2 iAol Bl FUEE 52 e 2 Hle) A/ Fze] A £ 2w
ZEste] 417 ol Wersloich

N
Mo
-Ql

>~
(2]

e L
Bayue JUE BE RS da) £ We) AEAY SPH o Sasiart. 14, 23 Ad- i
HGoM= A= 252 AEst & 3719 HrisAet o] gty ddEE EdS
WAlel, 33 A A Tol e 2ol WekelA gk BRle] -G Amsio] Aol Het
BH A7) B B Adstlt. o BAAVE 9 B9 A 34 AE DL 4918 sjojg
53] O AUAS ol FER B9} PAHY Bae] e € wAsES ¥ 2,49
H 2.4 FZs9 MEi L HiK 7|&E
MEHT|Z(inclusion criteria) biX|7|ZE(exclusion criteria)
* S=(non—human) & L= MAUMAI

c MM ESEEXS 2615 L H=7(pre—clinical studies)

* MAH™ 28102 (systematic reviews) A+ * st=0iL Goj= EEEX| 42 ¢

« 2 GUtol 40| St ANE Bast A * 3|MZ5i(thesis, congress or conference material,

abstract, etc.): =20t YHE ZARE Lt

1.5. HIEE 2a @7t

2 AFE AAA E3102 A7of sl A MeaSurement Tool to Assess systematic Reviews
2 (AMSTAR 2) & ARgoto] 21Ol WU E9HA o7 H[EY S H7lolt AMSTAR
2+ F 167 FEoE FR9 HEE A8E FUloke ==, ZF 0] giste] o, ofle’=
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G7H&4d

—L-O
1A} peE BAS 7] 98 o] AAHole Mol AS A18ste] AME ERS & 6347
o]lowm Z} go|efHo]Aof| A FE& HAE 23871 AQ]gt 396710] AT o] AREE

=2 Hlo|EfH|0|A (n = 634)
*MEDLINE (n = 254)
*EMBASE (n = 363)
+Cochrane Library (n = 17)

S=HA = 2 2

(n=396)

oo MEE 28 5
(h=9

=2 Y 2E 4E S HiHIE 28 4 (n = 387)
+51=201 2 FOIZ EMTX| U2 AT (n=4)
*SMEH (n = 57)

«SMAATL SFE|X| 242 AL (n = 59)
<HAE SSTEO| OPHAT (0 =42)

2 Fto| =X0f| MgfolK| 242 H7Hn =215)
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Hrto] Z3H EI2 F 9HolloH, WAIAMRS] IVFE V|EoR ASd AViE AmEY
198, gzt 19, 9= 14, g9 14, 7| T2 (Ho|qlth ST e
H, 20184, 20154, 20144 20124, 20109 ZF 1Ho| T},

BRoH ofPWV, baPWVE 2% A-&3l0] ZAARIh 18] 0]9] 18] ElojAs 4|4
Hho]| it A1Fglo] PWVE AARIAtHY. Hslqich
aortic PWVY] 3%, 7NEAAA oA AeE dEASZ FRIgt 23 ofPWVE S43%t
AIE aroticC 2 7|&SH Ao 2 3IEo] B Irlo A= aortic PWVE] 732 cfPWVLoE E&5}o]
cfPWVZ} baPWVAALR W0l H7F5HTt.
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| — o
X1 XX} , ALXICEH
; A AZLHN) Heds
<y 271 JEXTET|ZH 5 S NS AL ZAdpH FoZn
) et HRE UXES YL
o FYEsH Al AeKatherosclerotic * Cardiovascular . =2 paPWVE
_ o i ; SION T WVE
150/AF ZRTHAISH Cardlovasculard_lsease) St . E:C\>/) evenﬁs ASCVD 3119
1 Sang sz =2E H(n=15)2] + B4 HdEU B mortality MBI A, Al
(2021) ST A 280y . EYSY A baPWV = All-cause A%E 9 DE 9ol
. LEZx g]ortallty t AT =7}l
o M ATAME * Coronary artery SO 13 OO
Seeeee disease (CAD) SEHCE HE 245
o CHARRS) Wt H10| 65A OF&QIXt
« 45M~74H9] STt Ofd BIRH S SR}
B 3
° 2 EREN
o O HESY FAES U Xt
Vieosl o S DIMSE ET S50 S5 * CVmortality
ieceli - Cs R A s ' ' e All-cause e aPWV7I ZE 2919
2 g2 HAN 28 0E0Nh=35 712 HBHR} - =] O 9a
(2021) 8 ASEERERTY | Tag an clP mortality A2IE 01501 283
+ 6bM 0| BSH AT SR 9Y, HES
S 249)
* BEHRNESTEEKA
o HAM SR}
o YT FSE AT HAIXL
o QRIS LOIBIX}
- S
. ) . 3] ) XI5 AR AjLE
Sequi-Domi . B ﬂ%ﬂ%}%f e CV mortalit SHY o Moo=
3 nguez  my  SLAAT(-6)S vl ofPWV, bsPW  + All-cause O =0l0
(2020) A 2l . W NEEBIER} ’ Ao 1915 EICHoA
o A pESY SMES U2 St Y MNEE £ USE
o UBIOITECHGeneral population) A5
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(BmAT
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Kouis
(2020)

Zhong
(2018)

Sloten
(2015)

7|E2A

HE=

X ASEXHTO
HAN 281105 (n=45)
- 0| & PWV(n=15)
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Hn=19)9| HAHH
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TISE AR(n=10)2
HAY 20
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100
=l

MOz}
Hpso| gs Xy

70M| O 9] X[HAHZFA

UEEIN

PWV

cfPWV

cfPWV

A

*  CV Mortality
* All-cause
mortality

* 2 2e0M MSok=
CUT offE§ 7|&EC2
o s R
=/ imi

* Total CV events
(CV deaths and
nonfatal CV events
[myocardial
infarction, stroke,
revascularization,
aortic syndromes])

*  CV mortality

* stroke

* coronary heart .
disease

* cardiovascular
event

e CV mortality

o
EY2 ZEHA
CKDZHAIS| CVAHA,
BEEAUFHCV
AYE2 0|
QA2 0]2f3t O =
CVHdE LAY
QA HIHE Ash

SRh= cf-PWV7t
2 StXtof| bsy
CVD OMIE &=
AIYE0| CHEH RROJ

SUZHK 3710| o5
SR}



oy ez amgan) teEE . SN camm OTAR
el (En_ % L 27} /.=I=.I_13'.;P,'_5_.*7|?_i TR, A '“-rn I‘ E-'—I' =T T EJ—I'
) EetE UXRIES Xt o7t mp*
- * All-cause
mortality
* coronary heart
disease (CHD)
k=[N i _
. - hesterawemas oo, + dPwECVDRE
7 Berzzg?éllc;mo = ;1_|721I;* gjg;ﬂ 6)2 N W ES] cPWV** revascularization or :E%l‘gjﬂgﬂljﬂ 4
e NESE N, as defined by the Toe T ES
ARO[ AIBIRF studies) s
I * stroke events
* stroke combined
(cardiovascular
events)
adtstses
HMEM SR}
oi5tH0Ef =2 .
Vlachopoulo HEATL(N=18, B2 AE!E'E%W; . tCo\}aI cv elyents * baPWVE CV event,
8 s Ja|A  16W, X2 2H)9| ysuds baEl mortality all cause mortality2} 3
(2012) AN 231 R0 " All-cause B2AElo] 918
/3.6 AR gl=At mortality
T BASUISI0| Yl LBt
3-5 HAQ] PR MAEESSERt
EREEREN
efEAet 0120] = 28 Fh oAt
* Total CV o PWVZ =Xt
Crvt Sl QsoITA evznts((}%\/tdleathst EH%”—Nt1 ;o?ﬂ”E: cv
_ i S| cio] Al and nonfatal even event 2 all cause
Vlachopoulo HE A7(n=16) Lior © [infarction, stroke, mortality2] 2t
9 s Jola BEE GR0=1)9) 42u cfPYYV** revascularization,  CIEQIXIY 5
(2010) AN 250 i aortic syndromes)) +  GIZQIXIZAC]
70K OJAte] KiotZ:etxt i R
Gl ST E * total (all-cause) A=A & =
AADIE . =
Te mortality O =&

**2A20||= aortic PWVE H7|E

***Brachial-Ankle PWV2| S2|0{, Brachial-ankle elasticity index

PWV, Pulse Wave Velocity; CV, cardiovascular; baEl, Brachial-ankle elasticity index; , cfPWV, carotid—femoral pulse wave velocity; baPWV, brachial-ankle pulse wave velocity
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H 8.2 MAX ZeiuEo MEi S5 R HEZIHE=AT SYEA)

. Sequi-Doming . Ben—-Shlomo Vlachopoulos Vlachopoulos
Sang 2021 vieceli 2021 uez 2020 Kouis 2020 Zhong 2018 Sloten 2015 2014 2012 2010
- . Avramovski Barenbrock Boutouyrie Tomiyama
Kirigaya 2020  Anderson 2009  Adragdo 2008 2014 Laurent 2007 2002 2002 2005 Anderson 2009
Cruickshank Avramoski Boutouyrie BLSA .
Ahn 2017 2002 2013 Baumann 2014 2002 Blacher 2001 (unpublished) Amemiya 2011 Blacher 1999
CaerphillyProsp Boutouvrie
Hwang 2018 Huang 2011 Blacher 1999 Blacher 1999 Claes 2013 Dijk,2005 ectiveStudy Chen 2011 2002y
(unpublished)
Ki 2014 Kato 2010 Kawai 2012 Chiu 2016 Cooper 2016 Karras,2012 Cr”'zcggga”k Inoue 2011 Choi 2007
. . . Cruickshank Cruickshank
Kim 2014 Kato 2012 London 2001 Dimkovic 2018 llyas 2009 Leone,2008 20024 Kato 2012 2002
Na';gTO“ra Meaume 2001  Miyano 2010 He 2016 Karras 2012 Matt;%%?aso llyas 2009 Kitahara 2005 Laurent 2001
Otsuka 2014 Onuigbo 2013 Pannier 2005 Karras 2012 Korjian 2016 Shoji,2010 Malzd(;nfdo Matsuoka 2005 l\/lattg((:)%%Raso
Park 2014 Pini 2008 Seo 2014 Nemcsik 2018 Kozakova 2017 Stork 2004 Mitchell 2010 Meguro 2009 Meaume 2001
Park 2020 Sloten 2014 Shokawa 2005  Othmane 2009 Ma”gg%?aso VanSloten,2014 Pa””fr:gé’;pUb" Miyano 2010 Mitchell 2010
Saji 2017 Sung 2011 Premuzic 2018 Meaume 2001 Yang,2012 Shokawa 2005  Morimoto 2009 Pannier 2005
Seo 2015 Tziomalos 2014 Sarafidis 2017 Mitchell 2010 S““‘;%_OEV”G” Munakata 2011 Shoji 2001
Sugamata 2014 Zhang 2013 Shoji 2001 Niiranen 2017 Terai 2008 Munakata 2012 Shokawa 2005
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Townsend . Sutton-Tyrrell
Tabata 2017 2018 Pannier 2005 Verbeke 2011 Nakamura 2010 2005
Tor;(;;g;ma Zoungas 2007 Shokawa 2005 Verbeke 2011a Orlova 2009 Terai 2008
Tomiyama Sutton-Tyrrell
2019 2005 Wang 2009 Sugamata 2011 Wang 2010
Willum Hansen Willum-Hanse
Woo 2014 Verbeke 2011 2006 Tanaka 2011 N 2006

1.1. |:|| E.|°|o-| :II17|- ﬂ|-

3 "7l =491 AMSTAR 25 o83l 7 A+E BH7Is 3= # 3.39) g}t 4H(Sequi-Dominguez et al., 2020;

A Edz do] vlES
2, 18(Vieceli

Ben-Shlomo et al., 2014; Vlachopoulos et al., 2012; Vlachopoulos et al., 2010)2] -l A (8 7H) oA & o] ‘ol Q' 2 H7F= A
et al., 2021)9] ZRA0A T TRt o)) g0 o & B7E|o] S5% ol HIEE Ao E UERTh

H 3.3 AMSTAR 2 724t
= (2?)291 \(g%(;h Dosr:?nl;;ez Kouis Zhong  Sloten Ben-ghlom Vlachopoulos  Vlachopoulos
) ) (2020) (20200 (2018  (2015) (2014) (2012) (2010)
1. HAX Zeiddel A7zl EEV|E0= PICO F4e
AT LR o 4l o o 0 o o 0 4l
2. MAN Zd0E 2HHE0| M =dIES Aléc'iéﬁl ZHof|
Qo M, HIMOe IZREZZEE ZOiSt 0|0 o of of of of oL ot oL oL
U= E2 00 Chet HIE KIS 01R)7t HIAIEIO*I—L
=R ES] =t ES == A7 AEH A
3- D:T'_;Odo;_—,a X‘leﬁ_ Idﬂeml EEI O:'"_I'I' 7:” 1';0" I:HOH = 0|‘L|Q 0:” 0:" 03“ Ol_L_lg 03" 0H~|2 Ol"——|_Q_ Ol_L_lg
HSILL?
olg olg
4. 2RDE MRz ZZH0| 23 4M Mafg AEsIR=E7F? oL EOZHT o oL EOHT ol Ot OfL2 ofHe
5. PIIE MAh= ST MBS S5OZ £Hl5IR=7F? Ol o o2 o2  Ope o ot OfL|2 o
.2l IE MAE AieFEE S5 ¥oIU=/1? Ol o o2 oL o ol oL oL of
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SHFSE AW EEESA0] P2 A4 B FAE 9 S &2 o]uk3(Side
effect or Adverse event)O.& H7I5l31AF 5t oY, AEE A|A% £ A 5 olof ojisf
BHs £ Q1%ict

2.2. 548
SHASG A =S =510 abde HI3Ee WA (Cardiovascular event) 91¥,
AdBEe B APY(Cardiovascular disease mortality) 918, 2= 19 AFSHAI cause

mortality) 8 A HEZ F7}5FATt.

U BYEAIL GIAUS LA 429 PV L AAS 2usisle 2!?191

FH

3.4 AT NSERUE SO TR A}

H|1 XXt
HH (S ALK B Znt
)
1 Sang baPWV e =15H Z8H
(2021) . E”"%'sal%; MEBTSIXHA 52 baPWVE 2 baPWVO HISH
e e A e wy 2I30] 2,550 2 LEFE(HR: 2.55,
95% Cl: 1.61~4.03)
* baPWVE 014 w2 #%% o, baPWV2| 1 SD S71at2
A== 1.4181 E2(HR: 1.41, 95% Cl: 1.24~1.60)
« 3U 09 2% J12(HR:3.36, 95% CI: 1.85~6.10)0A 2
0l5te) =& 1+(HR: 1.41, 95% Cl: 0.80~2.49)2Lt O 25t
HHELE EO'
o P DEHRNEE 57| HA0| st 2 &, &2 baPWVe}
é!‘étf’"sft”*” ArOIQIOJ g Rl0loHH FAIE
s =2 baPWV7 &% AEE At 2ol 0|X= Jg2 B AF0|
65M| 0|5121 BXKHR 4.88, 95% Cl: 2.96~8.05)011A 65A1| Ol
SXKHR 2.03, 95% Cl: 2.96~8.05)20t O =7 LIEf
o N3FE: OFAOIRITHS CHMO= A&t

2 Zhong cfPWV - = 35% %144
(2018) * &2 cfPWVE= S22 cfPWVO Hial /82 T8 L4y 2I30] 1.8
S0/517| =7 LIER(RR: 1.80, 95% CI11.45~2.14) (74 S3io]
Cut off 7|&)
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NEC

SUHSHE A YIS 2T

M1 XX}
Ei=
)

A

HAX|

I

21

CIPWV7} 1 SD B7H245 MET Tat 2
S713(RR 1.25, 95% CI: 1.19~1.31)
CIPWV7} 1m/s Z7F48 S mgt oy
Z7t8HHR 1.12, 95% CI: 1.07~1.18)
cfPWVOI| CHEH YI&iH|(Risk Ratio)= XMIE AEHZH2E RR: 1.23,
95% Cl: 1.16~1.30)=Ct 198 THRR: 1.32, 95% ClI:
1.18~1.46)0M O &/U5

= PVN=}

Y&0| 2,512

&0l 112612

Sloten
(2015)

cfPWV

cfPW7H SD E7HesE
HIZ20| S/t

HR (95% CI)

1.16 (1.07~1.26)

1.03 (0.98~1.10)

1.18(1.05~1.33)

Shlomo
(2014)

cfPWV
(aPWV)

aortic PWVel 1 SD Z71& /&H|g

model 3
(HR, 95%
Cl)

model 2
(HR, 95%
Cl)

model 1
by (HR, 95%
Cl)

1.45
(1.30~1.61)

1.37
(1.23~1.52)

1.30
(1.18~1.43)

1.35
(1.22~1.50)

1.32
(1.18~1.48)

1.23
(1.11~1.35)

(n=641, 3.6%)

1.54
(1.34~1.78)

1.37
(1.21~1.54)

1.28
(1.16~1.42)

Model  3:
lipoprotein
antihypertensive medication)

N=17,635%

Model 1: L}0|2t HE EX

Model 2: L10|, g4, 57| & &8

Model 2+CH2 &0
cholesterol, smoking status,

HH¥(cholesterol,  high—-density
presence of diabetes, and

5 Vlachopo
ulos
(2012)

baPWV

&2 baPWV= X2 baPWVO| Hla{ HE3 Hek &y 20| 2.89H4
95t = LIEFE(RR: 2.89, 95% Cl: 1.99~4.20)
HIEF2|HEA
- A
LOI7L HE+s &2
oI
- St 8l

i
rio
rlo
Pl
3
©
(@)
N
8
o

Al
)
baPWVi Mg Dt &

A
rio
for
>
2
>
Hir
rlo

baPWVE T et &

6 Vlachopo
ulos
(2010)

24

cfPWV

B 20| 0f50IX|2 EH0IZ(p=0.002)

52 of PWE X2 aorticPWVO| HI3| MBS0 288 A0
2.26H =2 A2 LIEFH(RR: 2.26, 95% CI: 1.89 ~ 2.70)

of PWE 1 m/s 37t § NSEYS wyos 1148 71k
o= LIEHE(RR 1.14, 95% Cl: 1.09~1.20)

of PW £1 SD Z7I9 ASBUS S493 1478 S7koke 2o
2 LYEF(RR 1.47, 95% Cl: 1.31~1.64)

T TR B 52 of PWRIAS MBE TS el 2244
=2 7102 LEWII(RR: 2.44; 95% Cl: 2.01~2.97), MIE Chat
X5 B of PWASE 4P T3 wHOIE 1.6880] 2 %O
2 LEFE(RR: 1.68, 95% Cl: 1.45~1.96, p 0.003)

of PWV7F 5342 ot CINXIE Aaip H8t wy .
(RR: 1.68, 95% Cl: 1.45~1.96) =2 HiH, ZJ| MEXMES StXof
Ae 2.871HI(RR: 2.81, 95% Cl: 1.97~4.02, p=0.001),
OlA= 2.46HH(RR: 2.46, 95% Cl: 1.93~3.13, p=0.009) A



i
gjo

HI1 XX}
g (B HAKKIE
)
t 20|
1) 718 E—*’*OHM cut off2 0|2310 PWV7} =8 JE1H He
A2 Z ZARED QA QR0 HlOH AH0| Qi Al = ZIAF AT P2 QX
baPWV, Brach|a| arterial Pulse Wave Velocity; cfPWV, carotid—femoral pulse wave velocity; Cl, Confidence Interva

O DOl'

822 Us

rk’l'

H|3] &2 PWVOIA]

2) EI0| 9
I; HR Hazard ratio; SD, Standard deviation
AE A3 Y9 AE QoFehH, ofPWVE 243 A9 W2 PWVo
AP TAS TP Fo] Risk ratio (RR) 1.8, 2.26°2 FRIE| 1L, PWV 1 EEHA} S71g 242t
RR 1.25, 1.47, Hazard ratio (HR) 1.16, 1.3% &+ QS{iﬂ- E3F PWV7F 1m/s 27V 2+2F RR
1.12, 1.142 ERI=EAct. A AR 2ol 49 1 WA 371 HR 1.03, 1.23°0=%
1, HEF9] A 247 HR 1.18, 1.28=% %.}?lﬂ ot baPWVE &7 4§ 22 PWVY
A5 Aol HR 2.55, RR 2.89%2 ERIEAY, 1EFHAF SV

SRIEA
2 PWVOA A

a5 =2
RR 1.41% gI=|3lct

25



NEC S A E A TS

M1 X xf

(ETeIE) MSEE 7N1EU FENUNE: HR/RR 95% ClI
cfPWV
Zhong AlS{TEEIS} 5
(2018) oEH=E ozt 7|% RR 1.8 1.45~2.14
Vlachopoulos JRTT—— =3 vs JF3* )
Zhong AlSTpRIS) 5
(2018) SEt=d RR 1.25 1.19-1.31
Vlachopoulos AT AR 47  31-1.64
(82|010) 1SD 714
oten AlSIEIS ~
(2015) AMETES HR 1.16 1.07-1.26
Ben-Shlomo JRE— -
(2014) CEEE HR 1.3 1.18-1.43
(Zzh(%nsg) CEEE: RR 1.12 1.07-1.18
Viach | 1m/s S714
achopoulos AlSTEEIS} -
(2010)1) SEt=d RR 1.14 1.09-1.20
Sloten - ]
(2015) R HR 1.03 0.98-1.10
Ben—-Shlomo A= HR 123 | 11-135
(82|014) 1SD £71
oten - )
(2015) =HES HR 1.18 1.05-1.33
Ben-Shlomo - )}
(2014) HES HR 1.28 1.16~1.42
baPWV
Sang cgeast 15D 37t HR 1.41 1.24-1.60
(2021) NEpEs  E2wHe*  HR 2,55 1.61-4.03
Vlachopoulos AlEiprRist =0 g LtOx RR 2.89 1.99-4.20

(2012)

* cutoff points: ZfZ{9] URIZHOIM KAISH Fol&, Ao EX cut offZOIER 9E0| &1 W20z Lh-of
MBI cutoffel 7|2=0| 230K} 2
baPWV, Brachial arterial Pulse Wave Velocity; cfPWV, carotid—-femoral pulse wave velocity; Cl,

Confidence Interval; HR, Hazard ratio; RR, Risk ratio; SD, Standard deviation
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PWVe} AE3ast o AgES] BAHS HIT
o W& AyE H1gt £3lo] 5H, baPWVol o

H 3.6 g1 ddae oE AdRid 20

H1 ™Kt ZAX| Za
(EmoID) 3 ="
Sang baPWV ¢ 52 baPWVE 22 baPWVOI| H|GH AZZHEISH 2 AILIE0|
(2021) 2.66HH LOI51H =/ LIEFL(HR: 2.66, 95% Cl: 1.88-3.76)
Vieceli baPWV o baPWV &3 QX2 X Ayt
(2021) cPWV - 6242| et0llAf baPWVet R TR MBS o5
BISIEE NgEYS
Z20| Y8tk 0l X'Ewﬂﬁ baPWVE A AIYET} Q0/0|5H 30|
ol
- HEM BIXL0| ASENME baPWV S717F HEEX| O*O*XIDJ,
EOf £43 @1 9l O] st & L2 H01M £E baPWVel
SRS He éw_m O 52 AP A Yeie Bl
- Z5 A00M, 52 baPWViE 3 FRBEAINO| MEp H5H 21
Ao o =2 c’|°40| AAS
- 85740 DI[et AlES et ) éE RO
baPWVRE| S ALIE0| HRIMO=R T2 RUSHH EUS.
- LILACT) 270l baPWVe| Z7H= 4 -gtr A2 9l B710t 0|
[o)[ezK=2
o cfPWV 23 UX=3 EZ Aat
- 449 AN cfPWVSEf Ao et AIUES K52
HItot=Hl A
- Y=A Dj=210] ot OELOHM =2 PWV 22 AEa Al 2™
St AEA I e AS B ogt
- 02 ¢i7= A AMYED R0t %ﬂ_@z Hisk
- 70N O[] IIHALE CHAOZ $F HR0A = PWVE| B7H= At
Al B7tet 0| JASS gt
o HEMEM ZUH20THS 6TH)
- baPWV&t cfPWVE A3iEt 2SO 2 QIS A0 Hak2 = 402
LIEFZ(ZH2 SMD 0.67 (95% Cl: 0.40~0.93; 1°=0%), SMD 0.51
(95% Cl: 0.32~0.69; 1>=85%; p=0.010)
Kouis PWV o HUHEXMSIX}
(2020) - Cut-offPZ2 7|&: =2 PWVO| H|5H %2 PWVELE 2/310] 8.55H]
Z7KHR: 8.55, 95% Cl: 4.37~94. 39, 1’=0%)
- 1m/s &7t T A2 23 ALZO|| Tt YS0] 1.2481 STHHR: 1.24,
95% Cl: 1.16~1.34, 1°=15.5%)
Sequi- cfPWV o cfPWVE &3 2k 23 Al OIS0 Ofst =2 JEEE 40
Dominguez QE2(dOR3) 11.23, 95% Cl, 7.29~17.29)
(2020)
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NEC

I:l 1§ E?—IAH:UH]II-I-IE_._EXI‘I]

M1 XX}

HALX|

47
(Emo1s) B a
Sen Sep PLR NLR dOR AUC
o o (0.90~ | (.07~ | (7.29~ |
97.00) | 7500 | 800 065 1729 14 eqp)
o Cut off: MEH= UXIEHO| cut off= 9.9m/sHIA 13.0m/s2
CIASIAS. 2 HAFUHA summary point= 10.72 LIEHE
Zhong cfPWV + 22 Z8H
(2018) - cf-PWV7t1 SD %ﬂ%#i S e 2 AIYS -2 1.23H
Z7Fe(HR: 1.23, 95% Cl: 1.15~1.31)
- cf-PWV7H1 m/s S71E45 o2t Fet 2E Al g2
1.098 &7FH(HR: 1.09, 95% Cl: 1.04~1.14)
— AlST RiBE TR AJLEO| QIHS LS fPWVO| H|GH =2 cfPWVOIIA]
1.854 =S(RR: 1.85, 95% Cl: 1.46~2.24)
- cfPWV 1 SD2| Xt0]0i| Cist @22 1) W HF0| 604 0[50,
Tt ¢fPWV 7109 m/s OIMOI SET2) D™ HY SRHHH )
50%)0IlA CHE T HiH =242
Sloten PV o cfPVWV7t1 SD 37142 M At 22 AFUEQ| /2 1.30H)
(2015) Z71HHR: 1.30, 95% CI: 1.15~1.46, 1=38%)
o cfPWVQ 1 SD &7t &g
model 1 model 2 model 3
ZzHn, %) (HR, 95% (HR, 95% (HR, 95%
Cl) Cl) Cl)
e
Ben Zeto=z It 1.41 1.35 1.28
-Shlomo cfPWV Al (n=395 (1.27~1.56) (1.20~1.53) (1.15~1.43)
(2014) 2.2%)
N=17,635%
Model 1: 0|2} M 2
Model 2: L10|, 48, 57| &L EH
Model 3: Model 2+CH2 &2  HHF(cholesterol, high—-density
lipoprotein cholesterol, smoking status, presence of diabetes, and
antihypertensive medication)
Vlachopoulos ~ baPWV ¢ Y2 baPWVOI HIdH =2 baPWVOIIA AS2 22 #E AlY Y2
(2012) 7.68H) S7HRR: 7.68, 95% Cl: 3.91~15.07)
- &2 & 28 (High Quality): RR 5.36 (95% Cl: 2.17~13.27,
p<0.001)
*  baPWV7tby 1 m/s St [ OFCE ALYRIEE 1.1281 S7HEHRR
1.12, 95% Cl: 1.05~1.19)
Vlachopoulos  cfPWV o L2 aortic PWVO| H|5H =2 aPWVC| CHAIRI|A] Alsiat &5 2

(2010)

Al A2 2.024) %%(RR 2.02, 95% Cl: 1.68~2.42)
PWV by 1 m/s 742 |640 1.1581 &7t (RR 1.15, 95% Cl:
1.09~1.21), 1 SD "7@ £ 1.474 57 (RR 1.47, 95% Cl: 1.29
~1.66)
=2 Aol PWV I&H|(RR: 2.48; 95% Cl: 1.94~3.18)= {2
Q&= PWV YIEH|(RR: 1.68, 95% Cl: 1.41~2.01)01 H|3H &
=5(p=0.013)
HIEtS|HEA Zut

— |_|.0|7|. 0.13IA§ _lo:lOI-‘l|. |-<5|
AlSdatast 23 AFL0| CHSH 42 3

SN &2 PWVE
G| Z0IX12)(p=0.05)

1) Longitudinal Investigation for the LongeV|ty and Aging in Hokkaido County

2) g %oﬂnw cut off2 0|25 PWV7} =
Al S HAZL 8L X0 HIoH ZHO| Qs Al S ZAL 21 YHY 2%

3) 20| g

° 181} 52 1802 s

AUC, Accuracy of index test; baPWV Brachial arterial Pulse Wave Velocity ; cfPWV, carotid-femoral pulse
wave velocity; Cl Confidence Interval; dOR, Diagnostic odds ratio; HR Hazard ratio; NLR, Nagative likelihood
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M1 XX} AAX]|
(EHAT) =z

ratio; PLR, Positive likelihood ratio; SD, Standard deviation; Sen, sensitivity; Sep, spasticity

21

AEAS B AFGE AHE QoFHd, ofPWVE =33 PWV 1EZHA} ~7} AP TS
T AFFIE-2 HR 1.23~1.30, RR 1.472 SRI=It}. E3F PWV 1m/s $7Fd 22 HR 1.09,
RR 1.15 2 It} EJE -2 PWVol| H|5]] 32 PWVOllA T4 $13o] RR 2.022 I,
HZ0HE HRe]9t dORZ &77t 42 Z42H0.51, 11.23°2.2 It baPWVE S73t 44
LEo pyvo] H]gf =2 PWVOlA WY 9J3lo] HR 2.66, RR 7.68= 91|91, SMDE B3l
A} 0.672 BRIF L}

B 3.7 o2 e T MY flay 2%

K XX}

Smoi) I|E2k < I N E S HR/RR/dOR 95% ClI
cfPWV
Zhong )
(2018) HR 1.23 1.15~1.31
Sloten
(2015) HR 1.30 1.15~1.46
—— 1SD Z7t &
en— omo
(2014)1) HR 1.28 1.15~1.43
Vlachopoulos -
(2010)1) RR 1.47 1.29~1.66
oo HR 1.09 1.04-1.14
(2018)
Viachopoulos1) m/s 3749
acnopoulos ~
(2010) RR 1.15 1.09~1.21
Vlachopoulos Lo . LtOx -
(2010)1) TZo VS X5 RR 2.02 1.68~2.42
Vieceli _ j
(2021) SMD 0.51 0.32~0.69
Sequi-Dominguez _ -
(2020) dOR 11.23 7.29~17.29
baPWV
Sang )
(2021) o o Lo HR 2.66 1.88~3.76
Vlachopoulos e e i
(2021) RR 7.68 3.91~15.07
Vieceli _ -
(2021) SMD 0.67 0.40~0.93

* cutoff points: ZtZtQ| URIZHOAM HMAISE S, AE®ls, S cut offZ2UEZ 70| =3 HS2= L0
HIAIBHA cutoffel 7|&0| 20T THE

baPWV, Brachial arterial Pulse Wave Velocity ; cfPWV, carotid—-femoral pulse wave velocity; Cl, Confidence
Interval; HR, Hazard ratio: RR, Risk ratio; SD, Standard deviation; SMD, standardized mean different
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NEC S S A I E A E K]

2.23. 2= A MIE

PWVeF HE Q1 AFEY] TS Bt £32 & 8HO
0E AAE B, 3WY EFolA baPWVe A
B3t 8W Edloa »&E Pwve k= RE ¥
Huskgich

i
1

3HIE|ct. 5HOA cfPWVY
e Busich 1HoA:E PWVE
ol AFEE S7IeF #eidol ot

ol

%

(i)

B 3.8 AE ZE Al 23 A 2nt

M1 X xf Ak
(Eo) XE

Sang baPVWV ¢ &2 baPWVE R2 baPWVO| HIo 2= QIS ARYAR0] 1,770}
(2021) L5 =A LIEHE(HR: 1.77, 95% Cl: 1.09~2.87, p=0.146)

2 Vieceli cfPWV o cfPWV Z& UXIES &N Zuy(12H)
(2021) baPWV - EMEIXINA cfPWVE EIR = 671E O|LHO| 2= Q19| AfUS
Ty
- A"z Z2E0| U= IIER0IA PWVRE AR ALO|2| folOlst
Z30| HEHE
- U2 0|=Q12 YO 2 §t Mk TS ENME= &2 PWV 2{0]
SE 2A0I0f 95t AUET} K5 H
- M2 Y SX0IM PWVE AIUS0)| CiSH SR X0I 0=
B0, 7| H0| HAEMS Sloh= RTHOIAN 71E PWVE
125t BIRfUAE PWVIL O S
- HIE =S Q1720 TS SHF70IM =2 PWVE BE R019| AlYE D}
Fo0oH & A=

— AAO

reEre| w

2t

—

[0

*  baPWV &3 UX2S AN ZuK(10H)

- 212Ut HEZ 55 7(Lacunar stroke syndrome) EtXH=0| st
AN, F2 baPWV U2 71T AIHS2 2= HOI0|| 2t
AfULR0| O =/US

- 24 HEZ 20 St OfAIOf Q1B THef H20IA baPWVZL
=2 2= BE HRI0| o5t ArY9R0| =/US

- N 28 Yl SIS kst E AF0M 2= ME
X|Z=(Ankle-Brachial Index)2t baPWVQ| Z&2 &M O 52 2=
HOIALES HAUS.

- OE FSEN A= baPWV7t &2 HAIOIA] A CHARXKO HsH
=2 DE HOI0f CHSt Al UMS H st

- EAHEMZ g2 ATHO| HAY M= F2 baPWVRI SXE2 H2
SIE0) Hlo 2= H2Io MUE0| UL, SN TSE
HFOME, baPWVE B2 101 Qst At Atel ZL26t OIS
M2t B0t ot ZH ARUMN =2 baPWVE ZE 2210
oI5t AHUEL FOI5HA EO0| UAS

 HERRY A
- baPWVi= EMSIXI0A cfPWV= E[ & 6702 OILHO| eventS
OS5t B4t BUsIA, ofPWV(SMD: 0.85, 95% Cl:
0.69~1.01)= 2E QIO QI5t MYIZ0| Fots F= AC=2
LIEHe
3 Kouis PWV o UMK
(2020) - Cut-off" 7|&: &2 PWVE 22 PWVO|| B|a RS 2101 242
ARZOfl CHSH /&0] 5.34H =7 LIEH (HR: 5.34, 95% CI:
3.01~9.47, 1’=0%)
- 1m/s 3712 Het 2 Aol Tt I20] 1.25H) S7HHR:
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M1 XK} At

o Za}
ul (o) R =
1.25, 95% Cl: 1.17~1.34, 1*=0%)
o HAHEMBIX| = PHKHR 95%Cl)
- Cut-off 7|&: &2 PWVE ®2 PWVO]| HIsH 2= 201 A
AF0]| CHet I240] 5.348H = LEHE(HR: 5.34, 95% Cl:
1.40~4.55, 1>=62.2%)
- m/s B2t S 9Bl OEels
4 Sequi- cfPWV + cfPWVE & 20l &3 MY 0| =0l e =2 Y= A1
Dominguez AS(dOR2) 6.52, 95% Cl, 4.03~10.55)
(2020) Sen Sep PLR NLR | dOR | AUC
77.00 65.00 233 034 6.50 0.750
(65.00 (59.00 (0.690
)' )' ~8.19) ~1.25) ~9.83) ')
* Cut off: YAFESY cut off= 9.9m/s0IM 11.8m/sZ CIYSIAS.
= AH20|A summary point= 11.52 LER
5 Sloten cfPWV o cfPWV7t1 SD B7FetE BE {01 22 AFUEQ| /™2 1.224)
(2015) Z7HHR 1.22, 95% Cl 1.12~1.34, 12 : 15%)
* aortic PWVQ| 1 SD &7t &t
model 1 model 2 model 3
EzHn, %) (HR, 95% (HR, 95% (HR, 95%
Cl) Cl) Cl)
DE ooz
Ben QIok Ar 1.22 1.20 1.17
6 -Shlomo cfPWV (n=2,041, (1.16~1.27) (1.15~1.26) (1.11~1.22)
(2014) 11.6%)
N=17,635%
Model 1: L10|2 MHtH BH
Model 2: Li0], dd, 57| &Y 2H
Model 3: Model 2+Ct2 Q&R0 EX(cholesterol, high—-density
lipoprotein cholesterol, smoking status, presence of diabetes, and
antihypertensive medication)
7 Machopoulo  baPWV o S22 haPWVOI| H|3H 52 baPWVOIA 2= 01 23 AIUQSHS
s 248HH = LIEf (RR 2.48, 95% Cl: 1.82~3.37)
(2012 -2 3 EO*(ngh Quality): RR, 2.45(95% Cl: 1.56~13.86,
p<0.001)
8 Machopoulo cfPWV o EZ2 cfPWVQI AFHO| H2 cfPWVQI AFHO| HISH 1.908H K2loHA|
S = LEE(RR: 1.90, 95% Cl: 1.61~2.24)
(2010 * PWVby1m/s 375 2= 1.15H1(RR: 1.15, 95% ClI:

1.09~1.21), 1 SD Z7t8t42 1.4284 =2(RR: 1.42, 95% Cl:
1.29~1.58)
1) 72 23014 cut of = 0|2510] PWV7t 52 121t H2 1202 Lis

2) EHH0| Q= AlZ = AAIED QAU QX0 H|0H 0| Q) 0|l— At
AUC, Accuracy of index test; baPWV, Brachial arterial Pulse Wave Velocity: cfPWV, carotid—femoral pulse wave
velocity: Cl, Confidence Interval: dOR, Diagnostic odds ratio; HR Hazard ratio; NLR, Nagative likelihood ratio;
PLR, Positive likelihood ratio; SD, Standard deviation; Sen, sensitivity; Sep, spasticity

T AA 2 YHE 22

L

A ZIE Q9FHH, ofPWVE 748 PWV 1EEHA 371 ZE 9919
RR 1.22, 1.17, HR 1.42& I}t E3F e PWVO BIF] &8 PWVOA RE
Q1%10] RR 1.90& &91E91Y, 1m/s Z7F4 RR 1.15 & 3R1=] it SMD2F dORE =745t
}0.51, 6.522% SIS}t baPWVE S4T 5 W2 PWVO HIs| &2 PWVOlA

i_,
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NEC/\ syzsiszmentsas2s)

D= ARJN AP o] HR 1.77, RR 2.48= 2RIt PWVE 2793t 1H(Kouis et al., 2020)9]
Ao = F2 PWVO] H|S| =2 PWVolA AFEEe]l HR 5.34, 1m/s 5714 RR 1.252
2RI ATt

H 3.9 2= 2 ALY A 29

M1 XX
oM e JEY  ZWNE  HR/RR/OR (95% C)
=2
cfPWV
Sloten
1 (2015) HR 1.22 1.12~1.34
Ben-Shlomo 1SD 5
2 2014)" HR 1.17 1.11~1.22
RR 1.42 1.29~1.58
Vlachopoulos =S VS ~
Tm/s RR 1.15 1.09~1.21
Vieceli _ ~
4 (2021) SMD 0.85 0.69~1.01
Sequi-Dominguez _ ~
5 (2020) dOR 6.52 4.03~10.55
baPWV
Sang -
1 (2021) o s HR 1.77 1.09~2.87
Vlachopoulos R5" _
2 (2012) RR 2.48 1.82~3.37
PWV
ro
: Kouis I‘;%ZS HR 5.34 1.40~4.55
(2020)
m/s HR 1.25 1.17~1.34

* cutoff points: 7HE XN HMARE S, AR, £ cut offZ2EZ 80| =51 X85S U0 HA
5t

baPWV, Brachial arterial Pulse Wave Velocity ; cfPWV, carotid-femoral pulse wave velocity; Cl, Confidence
Interval;, HR, Hazard ratio: RR, Risk ratio; SD, Standard deviation; SMD, standardized mean different
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1. Borgd 9
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3. 2g1HMSIZHOverview of Systematic review)

3.1 =2 GIOJE|H[O] A&

3.1.1 Ovid-Medline (ZMY:  2021. 07. 27.)
T= P fl Ao A
1 exp Pulse Wave velocity/ 4,923
=TH 2 pulse wave velocity.mp. 9,993
3 PWV.mp 5,000
SN &gt 4 1or2or3 11,433
5 Meta-Analysis as Topic/ 20,106
6 meta analy$.tw. 206,985
7 metaanaly$.tw. 2,298
8 Meta-Analysis/ 138,667
9 (systematic adj (review$1 or overview$1)).tw. 212,498
10 exp Review Literature as Topic/ 17,309
11 5or6or7o0r8or9ori0 356,170
12 cochrane.ab. 101,035
13  embase.ab. 113,104
14 (psychlit or psyclit).ab. 915
15 (psychinfo or psycinfo).ab. 43,448
16  (cinahl or cinhal).ab. 34,222
17 science citation index.ab. 3,333
18 bids.ab. 572
19 cancerlit.ab. 635
20 12or13o0r14or150r 16 0r 17 or 18 or 19 182,841
21 reference list$.ab. 19,591
22 bibliograph$.ab. 19,750
SR ZH 23 hand-search$.ab. 7,639
24 relevant journals.ab. 1,247
25 manual search$.ab. 4,986
26 21 or22or23or24or25 47,644
27 selection criteria.ab. 32,411
28 data extraction.ab. 25,013
29 27o0r28 54,987
30 Review/ 2,839,010
31 29and 30 30,386
32 Comment/ 021,244
33 Letter/ 1146,126
34 Editorial/ 575,962
35 animal/ 6,888,466
36 human/ 19,564,881
37 35 not (35 and 36) 4,835,726
38 32 o0r33o0r34or37 6,748,291
39 11 0r20or 26 or 31 426,451
40 39 not 38 405,296
41 4and 40 254
Total 254
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3.1.2 Ovid-EMBASE

g ot 2 Zuz}
1 exp Pulse Wave velocity/ 2,390
=X 2 pulse wave velocity.mp. 19,243
3 PWV.mp 11,617
S 4 1or2or3 20,140
5 exp meta analysis/ 222,247
6 ((meta adj analy$) or metaanalys$).tw. 270,113
7 (systematic adj (review$1 or overview$1)).tw. 260,522
8 borbor7 449,568
9 cancerlit.ab. 737
10 cochrane.ab. 129,837
11 embase.ab. 142,166
12 (psychlit or psyclit).ab. 1,002
13 (psychinfo or psycinfo).ab. 41,928
14 (cinahl or cinhal).ab. 40,160
15  science citation index.ab. 3,850
16 bids.ab. 725
17 9or10o0r11or12or13or14or15o0r 16 221,014
18 reference lists.ab. 21,042
19 bibliograph$.ab. 25,060
20 hand-search$.ab. 9,209
SR ZE 21 manual search$.ab. 5,993
22 relevant journals.ab. 1,485
23 18 o0r 19 or200r 21 or 22 56,571
24 data extraction.ab. 30,577
25 selection criteria.ab. 39,630
26 24 0r25 67,818
27 review.pt. 2,766,707
28 26 and 27 32,100
29 letter.pt. 1,183,782
30 editorial.pt. 697,994
31 animal/ 1,520,069
32  human/ 22,408,083
33 31 not (31 and 32) 1,113,821
34 29 o0r 30 o0r 33 2,977,988
35 8or17o0r230r28 532,722
36 35not 34 518,886
37 4and 36 363
Total 363
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3.1.3 Ovid-Cochrane (HAMQ: - 2021. 08. 05.)
= ot 20 HuZ
1 MeSH descriptor: [Pulse Wave Analysis] explode all 0
trees
S 2 pulse wave velocity in Cochrane Reviews 17
3 PWVin Cochrane Reviews 1
S S8 4 lor2or3 17
17
3.2 =LHO|O[E H|Oo]A
(#FAL: - 2021. 10. 28.)
MBS
BIOJE{0]A i 20 2 H|T
T
1 Pulse Wave velocity OR 236
KoreaMed PWV advanced search
A 236
B0|BH= 20|t L Ly 2 2 FMmco HHs
Pulse Wave velocity OR (o]5=4
0|A 2 565 SISRISIYCH
(KMbase) PWV —:EITS_ H_l_
A 565 thetelats| &fH
1 HIP A 4
ststadeE 5 Pulse Wave velocity OR 343 27 My
(KISS) PWV =Ry staX|
Y
==4: Pulse Wave
1 I A 4 =l
_ _ f velocity ¢OR)
St WSskEENE 5 Pulse Wave velocity OR 208 == PWV
(RISS) PWV SR SN
LIS (3974
27 210 VIZREE
5| SIYAEYS| H ES
.O_EF-P—JIE HE AT 1 MONESE . 16 2o
e 2 Pulse Wave velocity 466
(SienceON) A 482

42



ol

M 250y

(2D_xA

REEE YA

SitH(Ref ID)

1 XK

)

gl
g
!

t

E1]

oK
=0
ur

__oh
oH

780

&r
Kk

ity

LA

S

SME

E

Klo
E]

n

B

#H=((sever) Adverse event)

R
X0
<d
od

Ul
X0
ilod
OF

Ny
Tl

H2Hd

funding

H3

K

* A 1212} 7]

43



NEC/\ suzsizzunzasas)]

44

x| 2= 0=
3E M

. Ben-Shlomo Y. Spears M. Boustred C. May M. Anderson SG. Benjamin EJ. Wilkinson IB. Aortic pulse

wave velocity improves cardiovascular event prediction: an individual participant meta-analysis
of prospective observational data from 17,635 subjects. Journal of the American College of

Cardiology 2014;63(7): 636-646.

Kouis P. Kousios A. Kanari A. Kleopa D. Papatheodorou SI. Panayiotou AG. Association of
non-invasive measures of subclinical atherosclerosis and arterial stiffness with mortality and major
cardiovascular events in chronic kidney disease: systematic review and meta-analysis of cohort
studies. Clinical kidney journal 2020;13(5): 842-854.

. Sang T. Lv N. Dang A. Cheng N. Zhang W. Brachial-ankle pulse wave velocity and prognosis in patients

with atherosclerotic cardiovascular disease: a systematic review and meta-analysis. Hypertension

Research 2021;44(9): 1175-1185.

. Sequi-Dominguez I. Cavero-Redondo I. Alvarez-Bueno C. Pozuelo-Carrascosa DP. Nunez de

Arenas-Arroyo S. Martinez-Vizcaino V. Accuracy of pulse wave velocity predicting cardiovascular
and all-cause mortality. A systematic review and meta-analysis. Journal of clinical medicine
2020:9(7): 2080.

. Van Sloten TT. Sedaghat S. Laurent S. London GM. Pannier B. Ikram MA. Stehouwer CD. Carotid

stiffness is associated with incident stroke: a systematic review and individual participant data
meta-analysis. Journal of the American College of Cardiology 2015;66(19): 2116-2125.

Vieceli T. Brambilla B. Pereira R Q. Dellamea, BS. Stein AT, Grezzana GB. Prediction of all-cause
and cardiovascular mortality using central hemodynamic indices among elderly people: systematic
review and meta-analysis. Sao Paulo Medical Journal 2021;13(9): 123-126.

Vlachopoulos C. Aznaouridis K. Stefanadis C. Christodoulos. Prediction of cardiovascular events
and all-cause mortality with arterial stiffness: a systematic review and meta-analysis. Journal of
the American College of Cardiology 2010;55(13): 1318-1327.

Vlachopoulos C. Aznaouridis K. Stefanadis C. Prediction of cardiovascular events and all-cause
mortality with arterial stiffness: a systematic review and meta-analysis. Journal of the American

College of Cardiology 2010;55(13): 1318-1327.

Zhong Q. Hu MJ. Cui YJ. Liang L. Zhou MM. Yang YW. Huang F. Carotid-femoral pulse wave velocity
in the prediction of cardiovascular events and mortality: an updated systematic review and
meta-analysis. Angiology 2018;69(7): 617-629.



19
-

o
N
o
N
N
ol
w
=

Lo [
0% ot ogt
o n
ol
=
o

rot
i
T
r
o
b
re
1
10

HO SH2H 74| 2 G110 ALHO|
LIC}. =282 AT 591 210
RO| 2MOZ2 AIRE|ALE THIHE 4

12
rlo

3

20X 30 9
oy @2 o>

E
o

ISBN : 978-89-6834-938-6



	[[표지
	[NR21-001-33]동맥경화도검사[맥파전도속도측정]



