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HOSP (Hypertension Control Based On Home Systolic Pressure) study [&. RKA&E
FllFBAETOEMEREZNRE UC.FDOREMEICEDVT 2 BEADEEEZ(140mmHg
FKimar - Mild 8. 130mmHg KimaF - Tight#) ZH/RTE L. 2BEDOEBERE (ARBBHULIF
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1T U2 39 BIIC DWW, FEBICHIFTD PWV BSROFDLMEDECDEEE UTce PWV (&
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D HEM-Q000AI ZfEA L. E&5EIE 3 F£& D SBP2. Al [CDEMET LT,

mE R

PWV & H fefT S NIz 39 FllE. Mild 82 22 . Tight&# 1761 THbO. ARB 8 22 . Ca
ENEE 17 P Tholc,. FHERE 62.3 R ChD. FEBICHEBREIFHEN oI,

Mild B2 (CBITDN—XAZA4 D PWV (F¥5 1.633cm/s TH O, 1 F&.IF1.611cm/s. 3
F#(F 1,676cm/s ThH oz, Tight BEH(FEHR(IC 1,888cm/s. 1,715cm/s. 1,684cm/s
THOH., Tight HEICBVLWTEMEQZRUICDDD., FHEHBBLOBZFFEICBVWTVLWINDEERE
FHED DT, Fleo ARBETOFY PWV (E 1.757cm/s. 1.611cm/s. 1,640cm/s TH DO,
Ca EMEHTO PWV [EFNFN 1.707cm/s. 1.723cm/s. 1.736cm/s T. ARB B3
™ME@ZRUIZBDD., WIFNOEBSXIOFEICOVWTCHEREFEN DI,

3 F%D SBP2, Alld. Mild 3 & Tight BOB CTEEENHFSNENL o, ARB B & Ca &
SEBDLE TIE. ARB B3 Ca BHISBE & D 3 E%D Al (£ 80.95% vs 89.80% & BEICIE
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mE R
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=h ol
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ONTWVD IR—MARDODR—=IS A VRABED—EE U THESINCRDMES KUZDMER
BIZZAVTHOMECEETDEERSNDBERICDOV TR Uiz,

m5 &

B5IR— MK BRSE[OEIOBMHEYDFRIE - FLICEFSI DRRERZHS N
I LEZEMNIC. 2008 FRDUEBERSEMDERRZREZEZNRICHRBINZ. AlBKX
OFDmMEDOAE (A0 - O—U VR HEM-9000AD (&, FIEIN—XS A VEEBDET
SO B FRICRELIZ 2 XHE (BORUAR) hoRBSINIC. RE 2 XFEFREFTD
O, YIEREBECSVCEARDESNICEME 2,283 4. w4t 3.896%, 516,179 %D>55. &
NKXTICHEMEB26 &, X826 &, Dt 1,452 % (23.5%) DB T LTS, BT
WREF. CODBAIBLOHROMEDRENAIGECTH OB M 620K, w818 HDET
1,438 &2 CoHd. BETFFOMEDERANE (Mm/HE) [T HEHEMZFHMT e, 4Rl F
#n. BMI. HDL DL X7 0—)bL (mg/dL). LDL O X7 0O—)b (mg/dL). #4AERr (me/dL).
HbA1c (%). IREZME (mg/dL). L7 F =2 fE (mg/dL). BNP(pg/mL). —HHEERIERE
& (g/day). —H#EEAHY D LEHE (g/day). BUEOEH (1 @ BUE, 2 JFBUE) =HEE L
gHELFEDTZERWNC.
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ROMEHTEEDODEHICEFESIT HE HEIEH EELFS AEEE 5WEERM
ZIAONDIBEE. Fip (B 1 0.33.  #301:BH.2:%H) 0.04 0.161 -0.75 — 4.53
. Fh 0.33 0.000 0.55 — 0.74
95%Cl:055 - 0.74). LDLOVR  wmmig 1:mm@. 2: 3w -0.08 0054  -9.68 — 0.09
F0O—JU (0.11. 0.02 —0.13). Bm 0.05 0.051 0.00 — 0.73
‘ HDL3 L X 5 H—Jb (mg/dL) 0.04 0133  -0.02—0.14
F4RERT (0.14. 0.03 — 0.06). KRB LpLavzx>a—iv(me/dl) 0.1 0.050 0.02 — 0.13
B(0.90.0.52 — 2.42) BNP(0.09, 8k (mg/dL) 0.14 0.000 0.03 — 0.06
oo I HbA1c (%) -0.03 0250  -1.91—0.50

0.04 —0.13) BXrU—HHTERBIEE RE@Eme/d) 0.90 0.003 052 — 2.42
= _ . . HLFPF=ffE(mg/dl) -0.02 0566  -8.20 — 4.49
e (0.1 ]‘0'85\ 1.09) TH o, BNP (pg/mL) 0.09 0.000 0.04 — 0.13
AKIFZFRICKD, POMECKT U, REE —BEEAEERE (g/day) 0.11 0.000 0.35 — 1.09
— B#EEKIBRE (g/day) -0.04 0123  -6.86— 0.82
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hb. OBESIUBRENE L. OFFEICEHAITE.
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ENTED, INHSOEGZFEICTHDICHERE
(PWV) B'%3.

ESH “ESC 4 RS54 > 2007 Tl&. f@EssEED
1 DEULTPWVY AR BIFSNTED, cfPWV >
12m/s B’y bA TJEEULTRBESNTWVS, X
B, 2010 FICHMESNIC TSIV HLME (—
fis A 2232 %, FTHF ke 63 m. UNHEHDE
SBP123mmHg Z¥15 7.8 F8Hf) Tl&k 4 2T
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fc Takashima fift 3¢ ( ¥ 13 & # 54.8 i®%. SBP
120.9mmHg) T &, baPWV3 73 i T H % &
14m/s IR EERT 17m/s UG ftDRF TH
ELTHB8EBD/I\F—RURIND D, EECE
DAY SFREE LTD baPWV ZH#5E. ACS
BB (636 m) DAY AR 18m/s U
o DAEERE (FHFk 68 m. FHNHEEAM
£ 132mmHg) DAY ~ (BABR. 3EL) &
F175m/s U ETELLLEL, fEREZTDETE
DEEZBFTDE. SMEZRE TOEHIR IMT
> 0.9mm ZH5I 9 2 baPWV DAy b7 TE(F
17m/s. SIMERECSIFDELREHER 14m/s.
2 FEDEBITCOBANY N (BEAREE) REG
18m/s TH 5. 50 mAmDEMERTEN SEME
([CHBATIF 14m/s, (. BIRB(IERAPREEE VR
HMBEBTEETIF 23.8mM/s THD. CDKDIC,
WREDDIWVWEERET DAY MIKDTELD
B FEADR -0 AN)LELT 14m/s. U
ATDHDIRRTIF 17m/s Z#HY bATEELT
RIBLIZLY,
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REES) FEFHM. AIBEH. Turin Tanvir Chowdhury. Rumana Nahid. #H#EE. ESE5hF AL JR— b (FUNAZAZREZMRREEZ D)
BRA. BRER. Z2fla. THRX. F<MRBER>AEEH. FRHBLT. TFEas. SHECN. BEiRTH. HRER. BBEX
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o GIERE (PWV) EEREIEONY—H—ELTHRISNTWVWD, PWV DOFRIET~DFEE(CE
TAMBIFHEINDD., BRF[IESORENUFTCANDEEZRIAN(CHEET UCIRIF AT,
Z C CAMRIG. HEFRZNRICATE SN PWV BRI T EDEREICDWNWCHEE U,
W5 &

PEDOBERSBEZEIN—MARDT Y ZHa L. BRHFBEZEU XTI ZRENT D JALS (Japan
Arteriosclerosis Longitudinal Study) &ild/Rk—bcD DB, 2002 £~ 2004 F£(CNX—2X
A VRO KU brachial-ankle PWV (LLF baPWV) AUEIESNTLYe 8 DOIR—KH'HS
INE UTCEAN T — Y ZREtRICHE Ulc. BT NREBIFBIRSBEZRDEENEWL 8,273 4] (B4
3.372 fll. 1 4,901 #l, FHFEREE 59.2 £ 11.4%) C. BHEABOPREIF 6.37 £ (&
BHHAE I 50,282 AFF) ThHofc. HIEFDILT(F 373 BT, D BERESEZRIETIF 81 A (D
fdm 43 B, IMZE 29 Bll. =D 9 ) Thofc, baPWV (m/s) Z 5 K#E (A — 13,
B&E: 13- 16.CE:16 - 19. D&:19 —22. E&: 22 —) ([CHofEL. 4Hl. k. NE
BMI. #8300 X7 0O—)b. HDL. #ERK. BEZRAEUCBEIRSEZRILTD/\U— K% Cox [
JFICTHRET UTce OM—MIREBE U TETIVICEDIAATLR,

mE R

ABEICHITDZEERE/\U—RH(E. BB 1.13 (95%CI:0.31 —4.20). C# 1.33 (0.36 —
490). D#x2.28 (061 —844), E&E 250 (059 — 10.6) Thofc (p=0.20), baPWV
ZERAEN E UTTBE D) \U'— RHld bm/s ER 12D 1.46 (1.10 — 1.93, p=0.008) T¥H>
Jco BERIC, 75 mMAMICKR OTCENEMICH T DL EERE/\F— Nh(E B 1.25 (0.24 —
6.43). C# 2.05(0.40— 10.63). D8£ 5.24(1.01—-27.3). EB¥4.97(0.66— 37.5) T¥H>
Jz (p=0.043), 65~ 74 %. 75 mULEOEHICHITDREEREEBILTEZ PClIR T,

. 65~ 74k s 751~
...... < 19m/si E = 1 19m/sBLE
31—  :19m/sKiE 31— :19m/sKiE

N

P=0.0004

—_
Ju—

Cumulative Incidence Proportion(%)
S

(=}

Cumulative Incidence Proportion (%)

(=}

12 3 4 5 6 1 2 3 4 5 6 7
Duration of follow up(year) Duration of follow up(year)
AEZHEULTEOMED 10mmHg LR &b D)\ — RHiE. WIFNDEFTIVICEWVLWTH
1.0 A DETH D BERETIFEN Dfc. baPWV ZEHAZHE UL TCEHEVEEGTHEKTH D
IZo
Wi
2000 FLUBEDOERSEAER IR— MK T, MEESFETEDOEED. BERIDBEN AEED

TECRAICLKLEDTWVD. COLDIFRRICHBNTH baPWV [FBEIREEHEZRIETDIRI LT
TRARTFICED D38 EHREEINT,

o
o
—
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: umm

Bl =¥, HOFRE ", BEHRKZ . AMEH. ERFTE".
= “}Ii—"\ 71.’)‘H§JHIREE1 IS?BHEH”'%'?I l/— 7°5’

3) ?EaﬂL.—_Lj(% 4) mﬁjt—}li =i Wﬂ 5) H)‘Iljt—}[: "‘B% Wﬂf’aﬁ@]7ﬁm Lmﬂ(t%
FERR T ENE 6 fEsy

HE ®

LB - EERGEER (baPWV) (FIFRMEVRE CFHASIREIEAEDSHEICER CTH D, —73.
HAANBRREEICHITS PWV EFEFROBEZRUEHFREDEN. SETAEF. FERRFIC
B3 PWV OFRFARTFEUTOBERMICDOVTKRR IR— MIRZIT DT,

W5 E

NMNBIRIEE TR RICEFRINCERREED DS, TRIDEESE (Ea LBEMmMEL 0.9
) ZERW e 3,628 BIID baPWV [CDWC., #A0>O—U V& form ZRAWCHAE UTc, &Eix
B baPWV EFETEBLURE - MIIEA XY MTIDODWTGREARDHZTV. BBHY T JEZZ
NZN 2,400 BKU 1,400cm/s [CERTE Ulc. BEREF baPWV ER2ETELUDMEEHDE
B(CDWT. Kaplan-Meier ;A8 & U Cox L)\ U'— REFILZBWVWTHRE Ulc, mimEA N>
NMEIRDEFRIES KO, FERTEMH D AIEZRE. MIME A N MEIEBEM IEEIE MRS K
O—BMMKEMFEEFRER U, HaEtETIC(E JMP Ver.8 (SAS Institute Inc.) =Lz,

miE R

FHEHREAE 3.2 22 F. FEip60.3 £ 104 . EH 59.7%. BMI 24.7 = 4.1, HbA:«.
7.8 £ 2.2%CTHolc. BEEMTTIEI PWV EREFEH. HF). BMI. BUE, SME. EEES
fE. BERFEMNDSEECHREZROC. Kaplan-Meier ;A Tl& PWV H' 2,400cm/s LU E
TERICRBEEEXNMEL. 1,400cm/s U ETERIIE - WMMEA XY hOIEREXRNMED DT,
Cox bfl)\TF— REF IV CEH. MR, SMME. BE BMIBXU HbA . THIELTH. PWV
EFEHIT U2 BLORKMEA XY hOEKREAT CHole,

W5

PWV [FZDMOBIRIEL BRI F & (FIRY UE 2RSS FOMMERHICH T D FRIRF
Do PWV DHEFEEN DIHRENTH D, BRHRJ[EICHITD/N\AUATEFDAIU—22
JEOUICERBERE L THO TERATH S EEZ SN,
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B L

*L,TO Hﬂ?ﬁT?T‘ 'EE;‘ .I-..l..

cLCOLa - eREikERONY M JEReDaa
HREEEEEEEEEEEEE e EN .

MR, Bl 1858, A, HHHA, Rk LEE

SERER AR ERENA

HE B

AISMEEAN S DS MEFBFRIE. FFEMHERKRES (CKD) NSDF iR CKD RIEICH T D
- EEEREEE (baPWV) ODFAIEEZEE U TOERAMS KUOREHRIOEAEERTE Z 5
fco

W5 &

1. SIMEFFRFEE

3 FEEDEBHNTTRETH o IcaiEMESBMER 777 #l (42 £ 8 ) ZXWRE Ulc, BB
[C LB —EEBEEERE (baPWV) ZAIEL. 3 FEROSMERAE DR BZERS U,

2. CKD FRFAE

B 5 FEDEHNMNAIEETH o fc GFR6OML/mon/1.73m2 L D 2,053 ] (40 £ 8 %)
ERRE U, BIRMABREICELHE—EEERERE (baPWV) ZAEL. 5.5 F£D eGFR :
B60mL/min/1.73m2 K@ \DIK NMEAIDEEZRET LT,

mE R

1. SMEHRRREIE

SEDREHRICTHEBHNAEMEICEITU. SEBONMBHAMEDZE L (T RFEIBER
Body mass index (BMI). BB, baPWV & [FEELESE Z 588 e, Receiver operator
characteristic curve (ROC) f###7(C T baPWV13.5m/s. BMI25.0 e MEFEMEICE U
CRHBEFHHIFINE SN, OIRT 1 v IR CEHRERMIAR baPWV>13.5 m/s = 3.32
(1.79 =6.15) BKUBMI >25 =227 (1.25 —4.13) FEMERIEICEAL TCHERFIHIL
U7z Odds ZR Uics

2. CKD $RFE

55 FDORBERICT B8 AINFIFEIC eGFRBOML/mMin/1.73m2 Kl & & o fce ROC AT (C
T baPWV14.0m/s h'eGFR 60mL/min/1.73m2 K@GFRAEICEA U CHRDRFEFHIFINE SN
feo OIVRT 4 v I CEREBE baPWV > 140 m/s = 1.71 (1.00 - 3.15) OFE
w37 Ufz Odds ZR UTes

W&

SIMEP CKD (FEiRE( LM D MERBFIEDTIRRRAF CH D, D UURXITRFHEEDT
ACEIROBESTHENBES T & CEHRKE SN, RE. —MORRZARXME ClE optional
LT baPWV BVAIESN TS, €3 ULIEIKRTIE baPWV 14m/s B VR E U X T HIFI D
HZICEDHEREMN S D,
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=1 I"I' "!'?'ﬂ I"IIIIIII II
milirLh=PF NOARmAY JBres
ENEEEEEEEEEEE NN

XA R. SHREBZ. TER. KBEXE, NEOTH, RAERX
RIRKFESEE - BRPIRE

HE ®

form ABI/PWV OERICKDEBICBIRBIEEZAECEDLDICE oD BKRLEFER TR Z
IBDECHDETIFES>TVIEL, baPWV ZHWzJ/R— MAKRICKDDMEA N b FERTAID
v b JEEHORSHRO SNIENWCEBRRAD—DTH D, TITAMFEIE. KREREEH
OEMEREZNRE Ul TJR— AR (NOAH 5E) DY TEfie LT baPWV ODMmEA N
YV NFEEAY b TEERZF M.

W5 &

KRARZEFZHNEREES - SMEARERPOREESMEREDDI B, AT+ —L KNIV
T2 hZEIF LT 2000 F 10 BN'5 2005 F 6 BE Clc form ABI/PWV T baPWV ZAIZE
UG1c 456 R7ZX[RE LTz, ABIKO.O D 24 B7ZERN LT 432 BB EITRREE Dc. Mz
RHERIODMEANY b (CVD: I DIEEEARZET DMMES LU DAE) Z—HKIV R
mA~Y h&EUTe

miE R

EMTNSRIF 432 % (B /L=242/190, FHF 60.8 = 11.9% ) CHEHT+0O—7 v TH
BlE 6.7 £ 2.3F, WMZEAH I3 H (7.6%). CVD29#l (6.7%). £%T 21 4l (49%) &
KOUBZEF+ CVDE9 Il (13.7%) DR Ulc, FcBHEFICHZEG 36 Fl. CVD17 FIDEE
ENROSNIcfcsh. INSZERWVTZ 395 8 (A MFRIE © iZF 25 4] (6.3%). CVD24
Bl (6.1%). £FT 1584 (3.8%) BKLUMZEF+ CVD4B6HI (11.6%)) O T@THIT
Dfce ANY MREEICH T D ROC HfEHEMIC T, iMEH (p=0.092. AUC=0.608). CVD
(p=0.0297. AUC=0.594. AHwv b7 7 baPWV=1,735cm/s. BE 59%. IFEE 62%).
ixz=h 4+ CVD (p=0.0057. AUC=0.593. Hwv h7F 7 baPWV=1,735cm/s. BE 59%.
HEEB4%). 2% T (p=0.0154. AUC=0.616. A v bA T baPWV=1,935cm/s. &%
B 42%. BHREE84%) L ofce MEDIEWVWIS ZEWRE Ulc T @A T, ZER
(p=0.0455. AUC=0.612. 5w b4 7 baPWV = 1,735cm/s. BE 60%. FEE 63%).
CVD (p=0.0155. AUC=0.600. v b7 7 baPWV=1,735cm/s. XE 58%. IFEE
63%). zEF+ CVD (p=0.0011. AUC=0.617. Awv b7 T baPWV=1,736cm/s. BE
59%. HEE 64%).£%T (p=0.0154. AUC=0.616. AHwv b4 T baPWV=1.861cm/s.
REB67%. HEE 76%) ot THICELDAY bA TEEFE - 4F] - ¥ERRK - BEE
EIE A &R F & LT Cox's proportional hazard model & Ufc & A, iz (p=0.0359.
RR=2.24).CVD (p=0.2340). ixzZ=F1+ CVD (p=0.0154. RR=2.01). 2% 1T (p=0.0658)
D BFEOIEWEAITIERZF (p=0.0485. RR=2.39). CVD (p=0.2291). MMzH1+
CVD (p=0.0475. RR=1.91). 2% T (p=0.0988) &#Fofc,

WG

SMEREBDOMERS LOMEF+ CVD RIEICH T FERTANDY bF TEH 1.735cm/s 12
EZEd ek E NIz,
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woonesn”"
,IIIII
RN

AR KE. B SXPE. L8k fEMm. K R, BEBER. DT IEE. PN T
EFERAPE SRR S BB REENI MRS S

HmE B

ICREGERE (PWV) ., D EIREAFRE (AlX) . DImE (CBP). EBEIROIRE (PPP) (&
MEREBHRE (CVE) OFIRFELTERESINTVD, LML, TNSDEFIRAT « TR A
BIZOSBENDERED CVE WIHTERET DD ICDVTOMREFDEWN, KA TIE. PWV,
Alx. CBP. PPP D35, WIFNDIEEZEH CVE HDWVIFFTEDFART E L TERAL Z g
RCTHREI LTz,

m75 &

AR (40-797m) 927 BZARARDIRE UTc, 2003 £~ 2004 F(C_EEC 4 FEEDH)
AT 4« TR AEEZETA U, E—E&~- PWV (& ABI Form. PPP (74 OX hU —JA.
Alx, CBP [FEBEIIREKD b/ X bU 17K (SphygmoCor) CTRIE Ufc. F4DRIEEZ 7 u
[CHF. DAIBID CVE FlelFFETDEBEE%Z Kaplan-Meier (KM) SETHE Ulc, Fie. 4
DEZRCEUREEEERFE (ROC) 2Z1TUL. CVE FCFFRTDFHIGEZ ROC TEE?“H:
B U,

mE R

T 4.8 FOEHMHBICREZBDIEWVWET A 30 &, CVE IFFETH 43 BICHER SN,
PPP. CBP. Alx. PWV BOMAIED CVE/ FETCLOLEFEZE KMATHR Uz (TX). PPP.
CBP. Alx DWWFNHNEHEER(CUDMEICHSHEERZHED Dfc. LML, PVW D
fIEOD CVE/ FECDEER(ICERFEENRD SN (p<0.05), TH5IC ROC MEEDEET
B. PWV DD 3 #ERICEHEN AUC ERENERICKCTH oz (p<0.001),

WS A
PWV [& Alx. CBP. PPP(LtI:FLJ CVEBA:OEEE&@E@ HDEWNBDEEZ BN,

3 b g =
z 1'-’3' = 2 ~
5 951 o 7| |PPP | T 954 "-- CBP
_‘éJ -y —; % —;
- - - -
!5_ NS 1— ummn 3 a mmm 3
g 90 - [ —— g 90 - — g
e e
S =1
%] %]
85 +——t t t t 85 t t t +——t
0o 1 2 3 4 5 6 0O 1 2 3 4 5 6
Time(yrs) Time(yrs)
100 A 100
g - g | S —
S I-~;l '.\ " }; -'1..-._ T 1 11
= o5 - Alx 5 951 SolF ., | [ PwWY
© -— ] © \ ] L__BI
Q [ ™ o] (Y u
o NS --) < ‘n. --)
o umml 3 (o} umm 3
g 90 A -4 g 90 4 P < 0.05 '_ —4
< -
=1 =1
%] %]
85 +——"1——————t+—1+—1— 85 +——1——1——1+——1+——1—
0o 1 2 3 4 5 6 o 1 2 3 4 5 6
Time(yrs) Time(yrs)
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e EH. SREHH. FKkFE RHEE ESHIE
SUERIER RS Y 5 — iR

HE B

7 F & M B 8 2 (silent brain infarction : SBlI) & K K H & % Z (white matter
hyperintensities : WMHs) (&, WIFNDBHMZEFDEBKRAF TCHD. FH4lF. brachial-ankle
Pulse Wave Velocity (baPWV) H. SBI & WMHs Oz UfcBERF ChdEFHRE Ui

(Neuroepidemiology.in press,2011), £ TC. CNHEEET D baPWV DAY A TE
[CDWVWTHEET UTes

m5 &

INZE R DBEFE DR VER: 240 6 (B 1196, FHER 69 £ 9m) ZWRIC. 24IIC 1.5
TATBEEMRI ZEEUC, MREEERZEIFEVER 3mm MU EDOFEESEZ SBI EHIEU
fco MEREIRZ (Fazekas grade > 2) HULL(F. FEHETNAERE (Fazekas grade
> 1) ZROHIEBEIC. WMHs H 0D EHITEUTe. BIRIE(EDEERFE U T, ankle brachial
pressure index & baPWV. #EEEIERMUEONBETEESAZEIAL. SME. SHEMIAE.
VERRR. BRI OEE. BE, SBl. WMHs OBE&EZRESR UTc. ROC HigFTN 5. SBI &
WMHs DA v b JEZRET UTc.

mE R

OYRT « v IEBAFTIE. baPWV (1 m/s BilE) O v Xtld. WMHs 1.12 [95%1F
FEXE 1.02 —1.23]. SBI 1.11 [1.02 — 1.22] Td®holc. WMHs [CE§T D baPWV D73
v b TJEF 18.29 m/s (FE 55%. HREE 78%. ROC Hiff FEE 0.72) THDO. SBI I
17.49m/s (E 69%. HEE 60%. ROC R FHEIE 0.67) Tholc,

Z v Xt [95 WEFEXE]  SBI(—)and WMHs (=)  SBI(+)or WMHs(+) SBI(+)and WMHs (+)

baPWV (by Tm/s) 0.78 [0.72-0.856]* 1.16 [1.08-126] * 1.18[1.08—-1.31]*
baPWV>19(m/s) 0.24 [0.13—-0.44]* 267 [1.48-484] " 3.02[1.33-6.89]"

*P<0.05,1:£<0.01.F:P<0.001

WG

fEDIRETI(EF. MBS EDHERELIC LD EBESZRE T S baPWV DA v 7 TElE.
BBELT17.0 m/sHh5 19.0 m/s DEETH D . AR LIFFEERDERTH ofc. baPWV
H19.0 m/s ZiBB YT & &, MMOMBINREELICKDERES L LT SBI > WMHs hifzfEd £ 1]
REMN DD,
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P
24 2

RIGIHRESS
I’!Z?.Tﬂ‘ﬁﬂ"[:??'qrﬂ?iﬁﬁf_: = 4 [ RS NN
el ot e o e ot e ot e o o s G N A R R B

]

AR . Bt &F . &R =&, BEx X&' KA BB ¥H &0, Al 7F
1) RMERAZHERRIVRHEEAS. 2) AULRREAR. 3) B #EE. 4 B RS

HE B

M&EHT (HD) BECIIIRTERE (baPWV) B ERU. £amPRICEET D, LHML. HD
BEIRHEEIREER (PAD) ZaHULPIWeH, BDT L baPWV AMELE > TL\SETREM
W&o, SO, HD BEHDFRICH T D baPWV DAy bA TEZRASHICTDIcH. B - k
BmELL (ABI) DIEREE HD BEZNREL. BIRSHEMAZT O/ .

W5 &

baPWV &KU ABI ZEFICHEIE UTc#ERs HD 8% 194 2h, 75 U N CABI 2 0.9 ® 135
Z (FHm 6011 mHDE: 110 £ 93 nB.B/2=91/44 ¥ER%R 36 &) ZXRE UL,
SFMEEZ 1) £M4%E. 2) LIMEX. 3) DMEEHN (BIEMBSKLUOIERIEN) &L, 83 £ 4
[55 — 70] » BEEDEBHABZTolc. 267 baPWV KEE (< 14.3m/s. n=45). i
B8 (14.3 = baPWV < 168.6m/s. n=44). SfE# (= 16.6m/s. n=46) D 3 &EICH 7.
SHMIEE EDFEEZRE Ufc, SRFMIECIE. Fin. 4. ¥BRK. ENE. BE. ANEJOE Y,
ms7)IL7=>, $8a0X70-)b. U 9 IERZAL.

miE R

SZEREFD baPWV (£ 16.0 £ 3.6 [9.8 —29.11 m/s. ABI& 1.09 £ 0.08 [0.91 — 1.28].
cardio-ankle vascular index (CAVI) (9.7 £ 3.0 [6.0 — 24.9]. 3> v MNEESEIR
M augmentation index (Al (F 101 £ 11 [77 —1911%Tdofc. baPWV [FFEEBE
[CIEMEEAL r=0.37. p<0.01). MEILU7FZUEFERICERABELUE r=—0.20. p
<0.01), HRABP. 33 BZHET (D5 22 ZHDMESE) L. OMESEHIF 35 RAICHIE U,
baPWV KEE (< 14.3m/s) [F&EE (= 16.6m/s) B U, 2EFEICIEFEFED oTeh.
DIMEFDEEEIF 9.2 [1.1 — 768.9]E&hofc (p<0.05), EEIC. DINEEMDEMKRER
& baPWV ESEET4.1 [1.2 - 140]Eah ok (p<0.05), —H. CAVIBKU Al (&,
A, DIBIEDXIODMESEHICEELEN DT,

Wi

ABI BN IEREHER HD BEICBWVT, baPWV D EF (= 16.6m/s) [FDMEFESKIUDME
SHOFEICEET D,
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E=p

IRBEEFthZ S MESEICEDT

(6]
K 5k

AR > 2 — R SRS a2 weR

W BREE

2000% 3 A
2000 %4 H
200245 R
200545 A
2006 F 4 A
200845 A
2009 %5 R
20104%5 R

EREMAZEFE 23

WORY Rk (8 - IIORTHEEREY Y —) HEE
BIY =Rl (1R - SEmILERE) AR ES
WORTHAEEELY Y —EREAR ES
MMREZEM ik

AEMILRPRAEREAR  BE
EREMAZEFEEREAR KB
rEMEREY Y -EMaRREEE2REN BR

H &% - ' - TEE
HAARZRRBTEARE., HAERBRFRRCERSEEFE. HARNRZSRATHENRERE.
HASMEZREESMTEPIE. Artery Research 5% Editorial Board.
£ 32 EMEZEHBECBVTYIABFSESE



EE, POREBITIC K > CRHAES N BIRDEE (R
T4 JRRA) & MEBEIERY LoD MERERF
AEDBDEFHREF CTH S ENEHZ MESNT
W&, BIMESEROBERICIE BIFDEEEITTEL,
BRAT 4 TRADUET D LHEFND. TN
(F. HENICMESHUERREZZZACD. FRIC
EEZFHNREZRILED. HBDIVZTO@MEICLD
TERSND. B4l RHSMECKH T DKM
RERTROSMEMRESES CN T OFEZRET U
fc IMS- 1 fRFEICHBWVT, baPWV R TEF. MER
PEFBY UeRFP7IVIT I VR TOHRERF CTH
DT EERE UL, THIC. RE - HRMEEFE
([CKD BECHITT. FHEDPWVETEEE PWY
ERBECRAVIVIZVEIEZERUEECD, £
TOEICSVTPW IETETCERICKRFZILI=
VHMERULTWE, 97805, BMERECHNT
(FERMEFCTEECTEELTH. PWV OETRA
EHREDETNE BEEOMWE. SS5ICFOME
FTROWEICDENSIEV AR Z TR UIZPh R T
HBo

BT ICIE D RDREAREIS. RED LBRIMERD®
DIMEFRZIEREICTFATE, ERIMELD BB
EithEasES & KD BERTEED DS EHHHRW
THRESIN TV D, HEFREIRICENTLDHLZ
V- PUIFTVIVRIMGIERGE. FEAEDEM
EDORETEHEFIRE(CHBEINTWLDHH, BEE
BZER T DEDICIFHAEDNMNEICE D ZEHE
Lo F4ldE. ARB (C Ca BEMED LI A 7T A
RRARED ES SOHALFOIMER NMERICE

NTWWDDHH&E1d D8I J-CORE M &R L
fco COMRIF AEBESMEREISTLTARB (7
JUXY)LE > 20mg/ B) BHEIT 12 BEAER.
SRMEH 140/90mmHg U EDHERE Z X R &
L. CamamE (ZEILZIYEY 16mg) EBIlRS
BFELEFIRE (£ ROZ00F 7Y R 12.5mg)
ENRSEICEERICEIDMIT. 24 BEDHALGE
Z{Tolc. ERINMBRMEDREES. mEBICE
BEERDBED ofeH. FDUESMEIF 7 CIL=
IEVHARCE. FREFARELD 5.2mmHg (F
EHEBICET U, S5BITcfPWV - Alx BFIREH
FABELD7EIZIEVHABROBRERICE UL
fco PERILVZIEVHAETKDFUDINHEEAMED
EFHRSN#FEELTIE. (1) CaiBagne
(F. KEOHEIIRZSSICIHRSBDIET. £
REPEDRESZFAIBIcC & (2) XM -
IDBEEFHERER T EIIR R T+ TR ATUEICEET D
CERDDD2TVDD. PEILZIE Y DR
MHEERICELD cfPWV ZETSE T, EREHED
DEICRD YAV ImESEECE. B E2DD
ANZXLNEZS5ND. HLMEZHRIICET
SEDBEAEFOMEFTRDUAEICHENTLE
&S ASCOT-CAFE FRIEDIERELD. FUDMED
WECENTC ARB & Ca BEMEOHAREIZ. S
EBEDFRUECHENHBIEDETHDEE
ZABND. INHSDBEAEIF. EHRMmEBEDIE
TODHTIFEL, EIRAT « TR ADNE EREGHK
DFD ZEBZEUCBBENFICERICHE O TLDER
nPNd.
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AR 2

b E & 2RSS | —AR(ERICHIT HiRET

)
e 55
i RSP EORH DI - B S LE PR

W BREE

1983 % 3 H
1983%F 4 H
19834 5 H
19854 4 H
1989 % 3 A
1989 F 4 H
19915 4H
1994 % 4 H
1997 % 4 H
18982 H
19984%F 7 H
2004 F5H

2007 %7 H

N FREZ=
BHASMIEZFS

ZEEMIIARZEZHEZR 2R3
ZEEMIIAZEZENRZE"EE A
BEEMIIAERE RIRTHEERE
PEEMIAZAZREZMRBELRIE AR
ZEEMIAZREREZHREHELFIE BT

XA ZI\—T)UKZ BEZE Research associate, Department of Research
ZHEMIIARZEZENRFE_ERE BKRARE
PEHEMIIEEERERE BIEE
REEMIAZEZHTARZETFZE HRE
ZEEMIIARZEZHANRZETHE BF
ZEEMIIAZEZHTNRIZETHZE F2AEM
BEEMIAZRZREZMARBARD FARSE  HEE.
PEEMIIAZREERSAR BIEE
BHEMIAZAEREZRTEOE - BallERARE HEHR

FBRIERE. FEE). BFARZz (BB8E. REE). BFEREF= (FFIR).

BAEFZ= (BEE. BME). BRD0ERFR. BAREZ=. BFXREFBVEFR. BFREFR

W D%

AEMSMEOER SRR, ARKEZHROETDMEDERE - EEF



SIEFERE LR CAEITDMEE (EBRmE) (C
KO TCIHHAETNBEE NS, EB. EFMmEMBE
MERDFEAE. DIMERICKDIET DR T AR
FCTHBDZENRHESHICETNTWVD, ULh L. &F
ASCOT-BPLA Ht5=D T J## (CAFEFZR) (LB
WC. BEARZHROSMERE(CSVTIE, LiEm
EREZHETH > THRODMEDEWVNCKID FTENE
BB ENTRESNC, ERiFHDDDD. SME
BECHBVTF, EBRMEICHEFOKREIREDS
BREDODMEANY FEBEFICEELTWSEER
5NTWD,

ZCC. mRERICBSVLWCHHROMER>EEL Y —
H—THADN. BIMEHEREZEDEHRN SIEE U
Jo. REERZMZTES UToER: 6,438 A (5B 4,058
A T 2,380 A FH56.3®) ZHREL. 1
W Z T ofc. ERBMAEZ oscillometer CIEEE)
IRDEFFZ tonometer CRIEEEFRL. EEEIRE
R DWEIRZE 2 E—J(CHAT S EHL SHLIE
ZHE UTe (HEM-9000AI. A ANV AT 7,

R . WREOD 30%H BIME. ONHEERE. 7%
B ERR CH O, SFEEDDBEVFNHDaEZR
FTWBAIE27% (BEREE 19%) Tholc.
FEMMEF 125 £ 16/77 £ 10 mmHg T&H D,
FUDNEEAINE(E 131 £ 19mmHg T ofc. |
DIMEE. Fhn, 4. BE. EBIE. ZEERFIME
B, DEMEA (SV1 +RVE)., RBEZIVIZ VE
EDBICHERFHEEANERD 5Nic. SEEMTOE
R, FDMEFOERSENM (SV1 + RVD). RH
IWIZVERT UCHET I ENMAShEF T
B RBEZEZ (T TVIEWVTROB TOEMRICHNT
B (4679 N) BEHROBRHMGSNC, SHIC. IE
BIMEZEDH TDEENTICHBWNT. R7ZILTZI(EH
DMEERIZUTHE U, ERMmEEMEEE LR
mofc,

P ERD., RbMMEF—HRERICHNTHREEE[REZD
BVWTFHARFCHDHEEZA SN, URTFHMICHL
CEEFERERHETDEEBDOND.
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TFHEE. FHES
1) FEBtEERS SR ERRRAAER. 2) B PR

HE B

W, AFCIIEIIREB(EOFHM(C LR — EREEREIREE (baPWV) HAUAASMN. 2004 F JSH
@ﬁ%ﬂf%)?@ﬁﬁh BEEOD—D&EUTRIBES N, —75. 2007 F£ESH OAA K54 T

FEEFR — AREEIRAEICERE (cfPWV) B 12m/s LI EZERBEEDGEKES UTRIEL TS,
Zliﬁﬁntlat\ SkE(CHBIT D cPWV & baPWV DBt & A—EEGIDERREVFRIC DLV THERET U
o

m75 &

65 ~ 84 mOAEEBREE 587 #l (5 /%= 232/355) ZXRIC. A L0YI—U RO
MEKRIEEREZRWNT baPWV. cfPWV. XBEEIR— EEEEIEIEER (faPWV) SXUERE
g ERRIMELL (ABD ZRIE Ufce cfPWV OE#EEIL 12m/s & L. baPWV OE#E(EIL cfPWV &
DBEEFROMD ORDIc. TNZENOEEED SMHPWV REBICERZRT CHE. CDICERE
g ABE. cfPWV HEE T baPWV WIEBZRIHBIME: (Fn ) . cfPWV AIEE T baPWV 1t
EEZRIRGME (Fod) O4FECHRL. HEEZEES Uz, Flo. 4 BRI CORKT —%
EBREICDVTOEREREP baPWV ZiEBEM E UCERRDIICK D B LRI
BICDOWTHRET UTe, 56, IDBEMEIPHEE EDOFBEIEFEVERDSH DFBEIFERN U,

miE R

cfPWV & baPWV O ICIFAERFEHEENROH SN =067, p<0.01). cfPWV A 12m/s
D baPWV (& 18.6m/s Toh oz (baPWV = 407.998 + 1.208cfPWV), CE & ABElFZ
NZN 3336 (57%). 126641 (21%) TFnB& FpEEEBICB4A 4] (11%) THofz. Fn
B, 4 BECRER (18.8%) PRKFDERE (31%). B|EIRT>—-XT77 (PS=9.0).
DMERER (CVD) DIEE (42%) himbdE <. ABI® faPWV DR T2+ > Tlifz, Fp Bfld.
CE# &L PS (54vs4.2) ©CVD DHEE (9.3vs5.4%) ICEEH#HHD‘DRO Fre. Fp D
faPWV (3 4 BB CRDS L. REBEEOBEESENREBS NI, Fhn. IDRRIE E 723 %5‘.
F& UTfc baPWV & cfPWV. faPWV OELOIFE DT Cld. baPWV (& CfPWV (B=041.

0.01) &L EEZRUZh, faPWV (B=0.56. p<0.01) c‘:EE@L\F‘%ﬁE’I‘E%ﬁ‘\L}TCO

Wi

SiE (CHBITD baPWV & cfPWV [FRIFFEEMENERH 5Nc. cfPWVI12m/s ZEEEE Uch
D baPWV DEREMEIC(F. BUEDPIERREICHE D MEREIROREMZ(EHEET D EHRE SN,
1B (S N EEIRODIFEEZ(ENEIET D C EHRB I NEh. ERIHIRET TlE NS DL T DR
HWEREIFED DT,




I S S S S S I I
oy rn@mpmes L | - onmpEEmamyL
MIERSCL COMikEsRc 000

BiRA > ¢ IR AOB®%ICO> W
FARAT A AR A G T
EEEEEEEEEEEEEEEEEE NN
MR, BT, WE AN 8K BT, DAL JIE @S BhREEF.
SR A, L AN I LAY TH R RE AN, EE E
1) BEERCYY—ERSEM. 2) @RBHRZHHRA

BE =

FRAT « TR AD LR EMMERZORAEEREZCRRL TV ESNDHD, EIRAT « TR
ERMUNTERZEDBIRIC DOV TIETDIFREHI SN TLIEW,. —75, HERMEDER(IMICHITSD
MNMEORBZRIRT DESNTVD, SOFLF. MEMEZFHEUL. EIRAT « TR X LMY
NBIREZEDBERICDOVTIRET LTz,

W5 &

WRIE 70 ZOSMEREERE (FHE9 £ 10/ . BIRAT « TRADEEE U T LBHEEE
PWV (baPWV) ZAHWe (HATJ—UY - 7 A0 E from PWV/ABI),

TEEMEBOERSFRO 7 BEICCEHl U © fERib. MEIRkCZRARE. MRRELIM. EERREX
MAF7TE. B, EARERRI L.

EFERMICLDONGEE 3BCHFELUE © Groupl (O~ 1. n=11). Group2 (2fE. n=
32). Group3 (BELE. n=27),

miE R

EEMBEFEEEENICHL baPWV FENLE (137 £20. 156 £3.3. 18.2 £ 3.3 m/s.
respectively. p=0.013) (K),

BZERNTICCHERENEEEIEBH E baPWV FIEDQHEBERBERICH > r=046. p =
0.0001)., ZEMENTICEVNTC. Fip. A, ME. IkIEE. HbA1c. BMI CTHIEL CHmEDE
fRIFERTH oz (p=0.022),

28 - P<0.01
26 A
1 ‘ P<0.01
24 A
]
= 22 A
Y |
£ %l 1
E 18 A
o 1
16 ] -
14
b PR —
12 A T
10 ‘ : ‘
Group-1 Group-2 Group-3

Retinal arterioles

WmiE B
RMEDBRA T « TR A SR NMEEEDIRIR CHDOMRMEDES LEHRLTLD,
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H'!'T'ﬁ"TH!'!"Tl'I'IEETI'I'E?!'H'EH'FI!H'!T'YEHHIIIIIIIII
et oo e i e o s e o o el A R
ENEEEEEEEE NN

T wWF. ER T, AE RE. ZVAR MK, 98 ENF. &F EE.
BiE Rit. MERE
IR RS A S BRES TR A BIPI WRPIRI S

BE =

Arterial stiffness [FDMEREBRIEICEVWTCEEL®REIZRIc LU TWD, Central arterial
stiffness DFHiEEE UC. KREIIROIVERE (pulse wave velocity : PWV) HMEEER(TAIE S
NTERD. AENBM CHDENBBECHoIc. ZULT. METIFEBICATARELR. BEHD
W7 RIE 9 © brachial-ankle PWV (baPWV) AMERINTWLS. LA UL. D baPWV HHL
FIRERHEEIIRDES SZRIT HMFERINTLD,

mE #
baPWV ERHEEET D PWV DRIESBAZRET LTz,

m5 &

ABI 0.95 KimDEERIZBR< . EHFES 2,806 fll[C THEMRZI1Tolc. PWV (FEENAIEREIC
C heart-femoral (hf. X&fiK). heart-brachial (hb). heart-carotid (hc). femoral-ankle (fa).
B KU brachial-ankle (ba) M5 XFZEEHAI Uz, FF (1) baPWV EEEBAIRI PWV & DHEES
R Ufc, Fie. (2) BADLDMERGRREF Ch k. HERRK. MR, SE. BEER
fE. BYEEERAIR] PWV ZNZNEDEEZEE Uiz, &HIC. (3) DIMBEBHEZDHREMEU XI5
MR T HD TSIV HL IR R AT EBBAIR) PWV EDESEZRET LT,

BiE R
(1) baPWV &DOHEBEREMRIE. hfPWV (r=0.796) Tsxba<. hcPWV (r=0.541) Tib
Eh ol

(2) DIIEGKREFEDOREECTE. Mip. KRB IBMERR (CKD) (F. hfPWV. baPWV &&
DEEICEHEL. faPWV EOBE&EMIFERN DT,

B3) 72=ZVALURIRAA7 EDOFEEIE. hfPWV (r=0.613). baPWV (r=0.609).
hbPWV (r=0.523). hcPWV (r = 0.509). faPWV (r = 0.393) DIETH O, baPWV (&
hfPWV EEIZFDRE THE L TUL,

Wi

baPWV HhiREpik PWV ERELIUICFEZ RS CERBAS TSNz, baPWV (& central arterial
stiffness AIEDRBETTELIED S DFBEMN G D,
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JiRFAREILAT R C DaFWV W ig: 000
DL N SEVEy X Fab. - (s 275 - -1 (N R
el il e b i b st RN
ENEEEEEEEEEEE NN

@%gﬁs%*§¥skéﬁm?sﬁ$ﬁﬁ\Eﬁﬂi?‘ﬁﬁﬁﬁ‘$@Eﬁ‘
%jT:H“‘FBx%Uﬂ HEFHEREY Y —

HE ®

H2lF. BIIEREICBNT. baPWV HMEF IV I VROFARFELDIE. ZOFEE LT,
baPWV SENEMBIIROIEEERRS ERHET SO ae 215 U CE T, MEROMBIIRIE B & Bk,
MEPIMAEDFEZHHICZ (T, WRESORIZEESNDIENDS. baPWV EDBEEHNRERIND
HEEMEABECTH D, T TAMRCTIF. AB Ry IRE2ET baPWV EEEEMBIIRE(LDREFRZIR
s UTE,

m5 &

2008 F4 B~2010%F 11 BETOREIC. RILHIKIREICTAE by 72552 UIcE TREDR
L4854 (555 + 967w, FH3658) ZXRE Ulc, baPWV (T7)LA PWV/ABI ZRWT.
ZREMICRAE Uz, ZIRIFRIMICT. Mg EE. BHEZHIU/c. BRMBARELE Scheie
DREICHEV. SMEMZEDHZET D8 Z HEF (n=35). BItUZEDHZET DEtx S &
(n=49). WITNDORRHHFONDEZ HS B (n=47) LL. WTNDEILBIEWVEITHS CEF
(n=354) &'z,

mE R

H2r. HS Bf(d C&ICHHANT, baPWV. IUEHMENAERICEL, HS BEFlFE SICF . IREH C
BHICHNTHERICED ofc. HDBRZENZEHE UCOIRT « v IEIRDHT Cld baPWV. INifE
HMEVWITNOAERSHAZH CIIFE<Eofc, —7H. HS OFRZENEZEHELCOIRT (v
LOFHITCIE. Fhn. IRENBRLHIAZEY CHofc (ZNTN P <0.05). SEHI CBCHANE
fnlEEWLBDOD baPWV., MEICEEZRDED DI,

WG A

MEEF(E baPWV O_EF. HEA bUADEXRZNT U THRERMEROSMEMEZRbZ5ERI I
BEEN' DD, — 7. MIROE(EMZE(LIEFROTZENAE L baPWV EDREEFHEVEHERISND,
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et L Eiat fiERsEENiest 00
WiRIGEnERIC Ml 9 IAViRE%Re. RS O
HEEEEEEEEE .
ENEEEEEEEE NN

FHEF. AR, BIEE, Lx PR T RRR. Z2HES . Tl #x
D CORTH IFRERGES. 2) @ BBELR. 8) @ MR, 4) BEERAFRERSEY 5—

HE B

BIRELEREFE UCIEREES KRUM/IMREREFEE CTH S, T TSEFL(E. SlnttCd
(78 M/IREERES KROMUEREEDMERT « TR AICKRIFTHEICDERET LT,

m5 &

BEEEEBDEVGELRZMS 34 . FHHFER 67 £ 5mic. ZERKM~ZE/TL. LDL. HDL OJb
ATO—)be FBER. UAF Y MMRUNRER (RLP) JUVXAF0—)b. URER (a). MHE. A
VAUUME. PEUITFUERAELUC. AV AUEREERELTHA VAU MESLUIEERD
HOMA-R %Zzkthfc, MUMEMEDIERE L TP 2L IF U ZRWc, MEXT « TR ADERE L
CIoREERE (PWV) ZAEL (A0 form). PWV [CRIFTRFICOERET Ui, IERER.
MiAERE. [/)\MtgRE. [MEFICREZNITITEARAL. MERZDBHEDDDHEERN LTz,

miE R

i BMI L 23.6 £ 3.0, PWV AIEROINHEHAILE : 144.7 + 20.8mmHg. ¥hskEAME @ 81.7
+ 8.7mmHg. PWV [FEAEEN S ERE CONKIGREREREZ YU THL. 1,618 +317cm/s
CTdofc, LDL © 136 £ 36 mg/dL. HDL : 61 = 15 mg/dL. TG : 108 £ 49mg/dL. RLP-
cho @ 5.99 + 3.29mg/dL. LP(a) : 23.1 £ 22.2mg/dL. HOMA-R © 1.16 £ 0.65. HbAI.
:B55x0.7% . PELIFY  62.0+34.6ug/mL. SRECRP : 320 £652ng/mL CTéh o,
PWV EDERETIlE. CNSIBEBEDRERIFERDHEN DIz, UL L. PWV ZBHNZH. EEE.
/) REREZ IR 2 E U CE R ZRITI L. PEUVIF VB LU LDL AVATO—)LH
FHRF & U CERD 5T,

W&

SEZEICHVNTC, MERT 4 JRAICKFIERFELTLDL VAT O—)b. /I\MriERED DS
SN, INSERRFEEOEZM AR SN,
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I L e o o
P- 6 DNEVRIT7O5—& EBRMES SURDEIREDRE :

A 11t e by O N Y TIRY S Y R R R
BNYISE ih— hr—YeUichniiser -
ENEEEEEEEEEEE NN

B4 BER. =I5 B, AR ERR. BEARE—. fFLEX

1) RERFAFGEAMAPHSRREZRBUBRERFZ D, 2) KRABEREFERT Y.
3) ENERERIT Y5

HE ®

HAANCSFS LEME (SBP. DBP. PP. MBP) SXUHIDENRE (cSBP. cPP) MO&i&EM
EHERICOWCTHERIICEIR L. CNODEFBOREZIRE T &L B (C. MEEEET SEFAID
HFEDRRZEMEFRICEE U TN & LT, SEREMT DHIMINRD SORRZEZFED 25

DERERET D,

m5 &

RERZPEAA AR CHERREMDHE TEET S FHD“‘(&*% O XkFBJR— hEX] O 2007
FH5 2009 FON—RATA VT =Y AN TITofc. O XEEZZREZ UICHERREMICERET
2 30 ML 74 LT DERMA 5,276 ADS 5. )\}E@U)@é%%ﬁlﬁb\n 4,375 N7z &t
FeE U

Q[EHJ_FE’F%EE’J ?ﬂtb EHD@JIDF&E@L‘Q“%JI??@%) BI\/II EPI_’%HEHE\ HDL- :IL/7\:_r

%E)J“‘IEOJ?ET%\ /L\F%OJE%EP"_UDE%\ ABI\ CAVI %z 57BHZ %ﬂlt L/"CI%"J E@%EE'J(J?R@J?&
2 R ) b

miiE R

CSBP Cl3FmEZZRB UEWVWETIL (Model 1) & FmEZZEREUICETIL (Model 2) =
& UTc&E A Model 1 ODBHRERAREH R E (0.271) & Model 2 DEHREREEH R B
(0.301) [FHst=2 L. BELEEND o2 (0.030. p<0.01), fBOIMELRZECDODVNTH. BLs
BIc. EFROERZRUIC,

W5

50 mARimDE R ClE. 50 MU EDFmB(ICEN KD ETIVICK DA EIEE CHDIBENEH D .
MECZENZNDORFEDEENLDRRENTVNDEEZ S5ND.

Fle. EBIMEROBHROMELCSVTZOEDIFERLS, 50 mARmDE(ICEVTHOMEZAET
BDIET. MEEEET DRIHIDORFOFEZFIT D ENTEDIREMZRELTLD,
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™ I
I?;7 Binitm-dVATU=VILE (KHC) UTFILOTOWNBICETILCDED

hinIE ERIEME & OBRE LU augmentation index DBGEEOT(kDigst
o ikt o ot e o i o i o e i it i
ENEEEEEEEE NN

B #—BR. BT F. BEEMF. NNGE. BFE. = &RE. REEE
1) ESRTERAYELREEGGEESHRE. 2) BARRAPRE LY I—,
A EFWEBEARIFEF.A) A LDV T (5) SREER 5 —

HE B

FEBIREACEDE 2 E—2JF (SBP2) HHDEREREDE—2FE (cSBP) ZRINT 4 &IF.
EHOMBCTHERINTVD. HLld. FREEIREMKED augmentation index (Al) OZ{EhiE
IDBIRERED Al DZALISERR T 2 EZLETNICIHRE Uleh, iR BETORFE(C DV TIFERSE
BRETENTUVEL. AR TlE. 83U R 70—)VIMEEBIREEZBEHICHREYT © KHC DT+
ZFUV., MEEEEICLDMEZZ(LIEBTZED cSBP & SBP: EDERIFS U CHDEIIR & R4
EIARD Al DIBREMEDINEGC KR DWIRIBILETICE DL D TEDL D ICEILT DH =R CHEET U
o

W5 &

SRR LRE DB~ EEDERFEICHD 12 n Bk (M) D KHC DT+ 11 BB KORED LR
BT UTe 24M D KHC D5 F 9 ILZAL. X2 N ULESY—IUEFYT (30 mg/kg, iv.) Tl
BAIICERE UTee AT—TIVEIRE NS> AT 21— — (Millar Instruments, Inc., 2Fr) Z&#
$EEpiR KL O _E1TREIR (AA) (S0 BIOAT—TIVERE NS VAT 21— — (2Fr) ZHEIESER
KOBE SR (Br) RmICEBALUL. ALBICIEIN—YVIRBERZRE U, 7V IF Ty
1 (Ang ) (20 ~40ng/kg/min) BKXUERBE= ~OT)Lw K (NTP) (20 ~ 30ug/keg/
min) DEIRAFFFERSICKDRDEROFEME (MAP) LN)LZZNZN 140 mmHE KU
80 mmHg fHiEFR CTEIESE. AABKU BrOENKEZ L F 15— X—Y VI RN CcEFeER Uz,

miE R

MEBEEHERRSEIICEWVTIE, cSBP (12M: 136.3 £ 54, 24M : 142.0 + 4.0 mmHg.
mean = SD) BKLU pSBP: (12M: 134.5 £ 6.0, 24M : 141.4 £ 4.6 mmHg) (C(N&s(C
KDEEFEMHERDH SN, MAP, FuDd KO FRMEEIIRILRIIMED K OFRAEE RN FERR T
(PSBP) [CIFEEEFZ (LD HFONEN e, AAICBITD Al (12M:1.71 £0.18. 24M: 1.82
+ 0.22) [FMEslCRDEEDNE L, HENICEREFRDSNEN oz UL ULENS. Bricd
(FD Al (12M : 0.79 £ 0.05, 24M : 091 £0.13) (&, MERICKDELITHOTHOTIEHDDH.
REICERTHDIc. ANg IICKDEEBKIUNTP [CLDEEICEDEOT, AA EBricBlF
B AlE. 12 nBEE. 24 Hh ARmEOWVTNICEWVWTBIFFFITUTEEL. mEAITD Al D[E]
IFEBERIEFRFIN TV

W5

KHC DU F(ICHBITDMIRELDETEE. pSBP- D cSBP ~"DEBAEMHEPFRME Al DHIL Al NDIE
. FSUICIN SR —HROEIREDRIRERERICEREFEZSZ I,
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T EXR. B8 0E. KT F—. &Kk FaE
BEER AT BRI

BE =

WTFED b/ AN —EDESICEDEV. FOEBRENEZCHESNDLDICED. RERKRICIHA
SNADEINRE S DMEREDHEHENEOED UTEC, 10 FIFERTH SIREARIHERREDHEE D
IO PEDOMEREDHEHEDRENTWVD. ULHU. FDEIRE & XREARNERREDRRICD
WCIFDE DIREFENTULVIRL,

W5 &

L@ OSMESRECAENESNIEH 470 ZENFRE Ule. FDEIREZ HEM-9000AI (C
CTHEESFIROORED SHE L. T, FBENORE. EBEIRE S EBERESEREZ form (CCH
EU. BEEIRIGEREZHETE Ulc, HEVE TEEDHD (Hypertension 2001 ; 38 : 927-931)
ZRAWF Tty MEO & U,

AEARNAEEAME= 100 X (MAPws — DBPo) / 9% MAP: + DBPor

MBPor @ _EBIEIIRTIME (mmHg)

% MAP. : SEBIiREHME BXHE © %)

DBPo © _EBgisRAAMME (mmHg)

miE X

BRELEBRIE 137 £ 22/79 + 14mmHg. kiH 72 £ 12bpm. Fiw 59 £ 14 m. Bt
68%\ B& 161 £ 10cm. 4E 60 + 12kg ThHofc, SBP:2(F 125 £ 24mmHg C. EEiKk
IWHERAEIE 132 £ 256mmHg Tdp ofc. BRFAIE LTc SBP E3REARINGERAES r = 0.92 T1EHH
B Ufc, FRDIMECESIRMEDAEIFEIRICIT oA Al ZEEAC. FBEIIREZNEAL CRIE LTz
J2. AR CHWIIEDRS) UTZDT. ZREIRIIEIHE(C DWW TS < DU Z UL T
E7Z217U). SBP= EDHEZHEE Uz, SBP: CXRSIIRINEIAE(FMHEEIRE r = 0.81 CIEMERE U,

WiE R
AEIRIME(EHOMERIO T UA _EBRIE e 05085
EXLHEEU. BEBIIRIMEFRMEMEIST . R2=(.)%

L/\Lé:b\—_r B Nic. 1212 L. 7@@%# 200
W FRAZERICREREEZZERLTCHS
T SEROEHSEDRIDNNEEBONT

150

SBP2(mmHg)

100

50

0 50 100 150 200 250 300

FHREIRERAE (mmHg)
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¢ (ZiE 2N T-1NBSEht =ad | | [ |

=l CEESNIIVEXE b Sl LR
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

o
HEER Y, fEisFF. BHF LR, IHFE . JIE EE. /53 2. KB XA
1) FERERERTY S —HARRIERLRE. 2) LBEASRRIER

HE B

KEPIRAEZE - BERTIE(S. ERELF < BEINCOHRBHICOMERDSEEICHEET D EHNADS
NTHBH., FLIFZDERD—DOE U TERFDITENR DD EZFHRE Ulc, BEF/NBAEIRIC
BVTF. ERFIFEICERICHESN. RARERICET D midteen TRIAMEEED . TDE
nE EBICHEKRT 2. AMADEMNIE. KBIKMEER/NEDODERFZEBREIRICS T DERS &
kL. EEFHMI S5 ETHd,

W5 &
XWRIE 15 mARmDKREIRAEZRE - BEWTERIZD 36 . MEFFMOENDT —TIVRER(CH

THER /A= EAT—FTIVZE LT KIRICBEL. EREELRT D, TOREDD
Augmentation Index (Al) ZEtEIL. [EBXEIRKICHITD Al EEEESTT D,

mE R

REMRIEEZRITD Al F, ERXERICHITD Al LR USETH D2 (p <0.0001), &K
BRICETOFHD Al [F. ERABIRICSFS 30 mED Al [CHHA LT,

80

60 ®
g 40 S
5 o ®
=) \9\ 00,2y
g oo o ©°
[}
E % 8 o \
g 0 58" -
: SN
2 ° ONo
z -20
o
-40
. O R ABIR
60 ® . \FREER
0 50 100 150 200
Height (cm)

Wi

INBRICERELSEBEUBETH. BEROXBKICOVLWCTERHNEITELTHED. FRER
([SET DT, BHEXLT 30 WIEEDIESEKEMRICHOITDERFCHI L TWZ, LUFRDMESIC
KBDERFNDTVEICEBFLV. DIIERMBEBAL TV CEDHRENTZ,
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IKMERIEFS =X J QIKBlOU oOHILENRIEIEC

ugmentationindex ===
o sl vk i b i b i A RN RN R
ENEEEEEEEEEEE NN

B 5" FE# KRy, B 7RE. BR&H=. BH ER’
1) ERERAS\EFEREY SR 2) B ERER. 3) ERERAE

HE B

FDEARINE (cSBP){°Augmentation Index (Al : BREERE2E NS DREERDLL) ZRIE U
ZMELERAEZET DREBEEDEEERS U,

W5 &

DB IRIEHEERKEE (HEM-Q000AI) ZRWCRHEME (BP). cSBP P AIZAIEL. HES
HREOEEZHRSN Ulce WRIF 271 6 (B4 166, &t 105, 64 m) C. BEREZSORES
DEZSNDKEETE 224§ BRIERERREIRE (PDR) 17, IHEIERERARERE (NPDR) 17, #8
RE#REAZRIE (RVO) 7. BREEIIAEIREE (OIS) 14.LEAERAE (OAG) 145 kEERARE (ACG)
12, IR 12 ] CHMEFRSHFBERAZCHIBARZESEVN A7 B [ BRERE UTHRIR
w6, smE (HT) 11, #%%E 30] ZHRE UL TR U,

mE R

BP.cSBP & Al (mmHg. mmHg. %) OB, EiRA2E (148, 154, 86). Mg (141,
144, 78) TOWITNHZHB TCHEEEZp <005 ZRfc. EERIICIEPDR (161, 167,
88).NPDR (141, 140.73).WEEX (128.133.80). RVO (141.145,73).0IS (154,
164, 90). OAG (149, 156, 87). ACG (137, 142, 76). HT (156, 161, 82). &
B& (132, 134, 74) ThHofc. PDR. OAG. OIS, HT [CHIFH BP. cSBP & Al lE. &%
HOBEICBNCERICEEZRUIC (Fp <0.05),

LB

BCDORBEAEZRICTRBICKBEROMER(LDES I EERC. AElE. RBFADEEICH
BCEBMICcSBP ZE P EH I EP. MEZIRSTE Al DNEZRS CEHEREEX T,

)
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" A EEEE
E -]1] Augmentation index D'SHIcBMEANS

BEEZ & LTOIBRTA M SOVIMEDOERAISSE
et s e o o e s e o
ENEEEEEEEE NN

fEx £E
O DB PRIERERIER

HE B
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MAAT A MATOVREIRERT A NATOVEE (F-T) CiHEUTE.

mE R

F-T & Al OBICIFERFEOEEER r=—0.30. p<0.0001) ZBsic, F-T. NX&Ek
&y (F-T :r=—046. p<0.0001. Aix: r=0.31. p<0.0001). WNEEAME (F-T :

— 020, p<0.0T1, Alx : r=0.17. p<0.01). A VRYUVIEFIEDIIBIZTH D HOMA-IR (F T
cr=—0.33. p<0.0001. Alx : r=0.14, p< 0.05) EBEEFIEEBERZROID. L=
ISR, CNOSDORFTHIELTH F-T & Alx DERIFEETH oz (p < 0.05),
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D LETE (CCB) B UL IFFIREIZEBNMNKRS LIciBEad Augmentation Index (Al (C5Z 2%
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AEMSMECT. BAEDOARBZARFICHEHLSFUMEIME 140mmHg/ Hhk M E
90mmHg L EDFEEZ. CCB (FEBILZYEY 16mg/ H) ZEMT % (ARB + CCB #.
n=18) &FIRAlI (FUZOLAF7ZY N Img/ B) ZEMT a8 (ARB +HKAEIEE. n=19) @
2EICSVYLICEIDAMIT. 6 nBREOLRME. Al FDOIMEDZE(LZIRE U,

miE R

6 A%, EEIMEFARB+CCBET 151 £ 10mmHg "5 135 = 9mmHg. ARB + %R
FIBFC 149 £ 1 TmmHg "5 132 £ 8mmHg EBRICIE U, mEECE NEDEFEN o1,
AllZARB + CCB&T85.7 £ 10.9%h5 81.7 £ 9.3%~. ARB +F|REIEET 85.3 £ 13.6
%H'5 83.4 £ 10.2%\EZFNZFNERFETZRU. BEZD Al X ARB + CCBE#THEILE
fECH >z (p = 0.03 by ANOVA), dDI=EF ARB + CCB 27T 155 £ 13mmHg i'5 133
+ 9mmHg. ARB +FIRAEIBT 149 £ 17mmHgH'5 139 £ 9mmHg EZBE CHEFE T ZR U,
SAEZRDOFLIEIF ARB + CCB B TXDIEETHDIEENH 5Nz (p = 0.08 by ANOVA),
MEE TR TEDEIFED e, Ffe. KT —4 TlE hsCRP DEEKE TH ARB + CCB 8T
FHHN T,

LB

ARB A COINE CHRATDDREICK T S CCBENMIF. FDMEDEHSEIFZRDSEICH WL TH]
RENEMKX D BRTH D AIBEENRE SN,
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SnE. BHBERK (CKD) FEOREBRZMSMEICSVNT, ARB EMREDGEITHS T
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ESEIDONMREMNR. =K. EERKRICRIFIRRICOVT, FInMEZRAVCRIANGERZT
DICHREFATEVHSE. J:H?EDJ]J_XZOEP/L\[EDJ__CE BDCEICK O THEDEVWZRE T Do FC.
IDIMEA N bDI\AURXT EEND CKD GHAEIC DV TCHEERDIREEZTT Do

W5 &

Ox R BEPSMEESRECT. ARBHSTUIRY MeGHEIICEE Uz 28 f
OfEBINER St 16 B, L% 12 Bl

OXxFtn 51 ~91 % (F9Fk © 73 m)

O& # fE #EER® 6 fl. CKD (RT— 3) 7 Bl BEEESAE 20 Al

OflER#E: FDMEAE (4 L0 : HEM-9000AD. DI J— (&2 : Aplio770)
ORIEIEE A=ihsReeER (DT, E/E). EEEE/RH WMI

OfEHE &SHL. ®RS5® 1F. 2F. 3F

miE R
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OCKDEHD7HIICDVTIE. WMIFERS%E., BAMERZRUZH. FDERFERS#E. BERIC
KU,

WG A

OTU=RY PERERSEDBEEMNRE. EBRIMEXRDFOMEDRAEICHWNTEHEICIRLTL
BDHDEHESND.

OFDMEDE MMEEC, BEEERICKDIERDZRIES BT,

OCKDEMEDREICHVTCH, FDMEDAEFMRENIRON—N—E U TEREEZ 5N D,

34



HE B

IMEDBEOESICEEH S5 TEILERR (Chronic kidney disease : CKD) EB&(FDIMEREERD
BEHLNSV. ZOTVIVIFHEEIEE ATPRERRMEAU D AF v XILUBEORITHD. MERHEEE
WEITDENRESNTVD, SEFLF. CKDEBEICAWVWTC ISV I)ILHDMENREEERER N
EZU DD Uz,

m5 &
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BEDOLDMEANY N (1.8) EHEELC. MTABE 19 A (B 15 N). FHF 61 mo AR
IRETRDEBEFHIBBTAIN75.7—-71.1. PWWH 1,910~ 1,842 CohHolc, SEIDIEFIT
(F AL PWV. cSBP. cPP [T, MR CLEU CTERME S IFIE5ED DT,
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AL\ cd. BHORBEMEERDAIU -2V JEURIEEBNEECTH D, €I THLIE.
IBEBRRDIERE STV DHEARKIEREE (eGFR) ZHL). eGFR D Fc KD RIEE AR
HFRTEDNRET LTz,

W5 &

LR ABERID D B, ARRIC ABIAIEZ{T> TS 603 N (FHFE 68 . B 426 A) =
MRICENTZITOIC. RHEBIRERZR(F ABl 0.9 FKmEEER U, BTIERI(F ABIL eGFR DAt
LDL-C. HbA1c K EDBEBIKRERF & UTce eGFR (mL/min/1.73m2) (&, B4 (& 194 X Cre-
1.094 X Age 0287 Z7l%(% 194 X Cre-1.094 X Age0287 X 0.739 EWLWOHERXZEZRLc, BT
V7 ME PASW Statistics 18 (SPSS) ZRAULVe,

miE R

FHD ABIE 1.07 £0.17 T, ABI< 0.9 DIEAIIE 70 &, 11.6%=FN L, BEREZNEA
BrREDCH. T —TILRAEARZSZOTCEMMEVERERED 55.2% L HHE L MEKE (DA,
TAA. AAA. PAD 20) £abHDE. BIIRE(LIHREBDH) 6 B ThH ofc. eGFR<B0 DEFIEZ=AD
35.2%CodhH.eGFR =z B0 DEFLLENT . BRICABINEND oz (p < 0.001) . 1M ERERD AT —
Vn%E (eGFR (CKD0%R). Fhw. Al INFEHIME. HbA1c D5 IREZHZE L U CEEOIR
T« v OEREDT CRERAE) ZToflcE D, 1BMBRRO AT —INRBISRHEEIREROE 7
ZTRIT S EREF Cholc (OR 2.055, 95% Cl 1.547 — 2.730. p < 0.001),
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eGFR DIE T, K eGFR < 60 (&, R UTEREEIEZD AR F ChHd. eGFR MR LT
FBEICHU. ABIHCKDFREEIREERDA I U——2J7%470). BRICERE L, URIBEZLTL
<ENEECHD,
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Hypertension represents a chronic mechanical
stress applying on arteries, and thus determines
numbers of adaptations from the vascular system.
Among them, we have to distinguish between the
consequences of blood pressure by itself (short
term), and the long term consequences, generally
caused by adaptation. Large arteries such as the
aorta and its major branches are distensible, that
is to say they increase in diameter with increases
in blood pressure. This phenomenon occurs during
cardiac cycle, but also during longer periods of blood
pressure changes. Since stiffness of the arteries
is due to their content in extracellular matrix and
collagen, the progressive increase in diameter is
accompanied by the recruitment of higher number of
collagen fibers, thus increased stiffness. It explains
why acute changes in blood pressure is accompanied
by increased stiffness, without any structural
change. On a longer term, chronic increase in blood
pressures induces changes in the phenotype of
vascular smooth muscle, which migrates (toward the
intima), synthesize extracellular matrix, and increase
in size. These changes occur with a time constant
of months to years, and explains two phenomenon
. chronic increase in stiffness independent of blood
pressure, and hypertrophy (dilatation+increase in wall
thickness).

At the site of small arteries, site of peripheral
resistances, acute increase in blood pressure
determines a myogenic response (vasoconstriction),
which limits the increase in diameter with blood
pressure. Chronic increase in blood pressure is
accompanied by remodeling, which is more a
rearrangement around a smaller diameter of the
same quantity of tissue. This phenomenon is
accompanied by a decreased density of small
arteries and capillaries (called rarefaction). These
two phenomenons (remodeling and rarefaction)
potentiate the myogenic response and may induce a
vicious circle, aggravating hypertension.

Endothelial dysfunction is usually associated with
hypertension, but the increase in blood pressure by
itself has little effect on the endothelium. The link
may be indirect, caused by either co-segregating
risk factors, or common pathways involving oxidative
stress. All vascular beds (including coronary arteries
and cerebral circulation) are exposed to the same
process of hypertrophic remodeling and increased
stiffness, although coronary circulation is particularly
exposed, because LV contraction and diastolic

perfusion of coronary arteries makes them maore
sensitive to structural and functional changes.
Hypertension has also been associated with
increased diffusion of macromolecules in the arterial
wall. Remodeling of large arteries and increased
in arterial stiffness are major determinants of
cardiovascular events, both because they potentiate
atherosclerosis, but also because they aggravate
the load on target organ such as left ventricle, brain
and kidneys through increase in central pressure.
The simplest method for measuring arterial stiffness
is pulse wave velocity. This is done using commercial
technigues based on mechanotransducers recording
either pulse pressure or flow. From this signals, we
derive transit time and path length and calculate
pulse wave velocity. From the Moens Korteweg
equation, we know that PWV is a direct measure
of stiffness. This parameter has been extensively
validated as an predictor of cardiovascular risk,
independent of other risk factors, and providing risk
estimation above an beyond classical risk factors.
Complementary to PWV, it is now possible to
measure central pressure via applanation tonometry.
Central pressure differs form brachial pressure
because of arterial stiffness and wave reflection.
Central pressure and wave reflection have been
shown to predict cardiovascular risk better than
peripheral pressure. Techniques for measuring
central pressure are based on arterial tonometry, the
most praised being Sphygmocor and OMRON HEM-
9000AI. The latter is the gold standard for quality
and reliability of radial artery tonometry, thanks
to its exquisite multicristal sensor and pressure
calibration. Follow-up study could demonstrate the
differential effect of drugs on central pressure, such
as in the EXPLOR trial, the ABC-J trial.
Measurement of arterial stiffness AND remodeling
can be done by echotracking, best coupled with
arterial tonometry. This sophisticated echography
gives with high precision diameter, IMT, and stroke
changes in diameter. Endothelial function can be
assessed non invasively through flow mediated
vasaodilatation, however, this is very challenging from
the technical point of view, poorly reproducible, and
up to now difficult to perform in clinical practice.

We are at the verge of a new era, when assessment
of patients will not only rely on assessment of
individual risk factors, but also of phenomenon closer
to arterial pathophysiology such as central pressure
and arterial stiffness.
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Prognostic significance of the brachial-ankle
PWV (baPWV) : latest Japanese evidence
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Arterial stiffness measure has received great
interest as a marker of vascular damage.
Carotid-femoral pulse wave velocity (cfPWV) is the
‘gold standard" of arterial stiffness but its use in
daily practice is very limited. The brachial-ankle PWV
(baPWV) is a new measure for arterial stiffness. We
recently have shown in the large cross sectional
study that the areas under the receiver operating
curve to predict the presence of both stroke and
coronary artery disease were compatible between
cfPWV and baPWV.

In this symposium, we summarize the latest
evidences on the prognostic significance of the
pbaPWV based on hard endpoint conducted in Japan.
In Takashima study, baPWV was measured in 2,642
subjects, who were followed for 6.5 yrs. When
participants were divided into tertiles according to
the baPWV level, all-cause mortality was increased
with an increase in baPWV. Subjects in the highest
baPWV (1,700 cm/s or over) tertile showed 6.8
times greater risk of all-cause mortality compared
with the lowest tertile (less than 1,400 cm/s). The
prognostic significance for cardiovascular mortality
was further confirmed by the Japan Arteriosclerosis
Longitudinal Study, which integrated several local
cohorts of Japan. In this cohort, 8,273 subjects (59

M.D., Tohoku University School of Medicine
Ph.D., Second Department of Internal Medicine Tohoku University School of Medicine
Vice director, Division of hypertension and cardiology, Tohoku Rosai Hospital

Director, Preventive medical centre, Tohoku Rosai Hospital

Chief researcher on work-related cardiovascular death, Japan Labour Health and Welfare

+ 11 yrs) free from cardiovascular diseases were
followed for 6.37 yrs. There were 81 cardiovascular
deaths. When participants were divided into 5
categories according to the level of the baPWV,
multivariate hazard ratio of the cardiovascular death
was increased with an increase in the baPWV in a
group less than 75 yrs old. Subjects who showed
1,900 cm/s or higher baPWV demonstrated
significantly higher cumulative incidence of
cardiovascular death than those who showed less
than 1,900 cm/s. Several small cohort studies also
suggest that cut-off value which could recognize
high risk patients exist at around 1,700-1,900 cm/s.
Japan Cohort of Hypertensive Elderly: Arterial
Stiffness Study (J-CHEARS) is the largest study
which examines the prognostic significance of the
baPWV in treated old hypertensive patients. More
than 3,200 treated hypertensive patients have
been registered. Now the cohort is closed and the
results are coming. Considering the latest Japanese
evidences, the cut-off value of the baPWV to
recognize high risk patients seem to exist at around
1,800 cm/s. Further international data should be
accumulated for the establishment of this measure
as global standard.
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We investigated the prognostic significance of ankle-
brachial blood pressure index (ABI) and pulse wave velocity
(baPWV) for total and non-cancer mortality in an elderly
(=60 years) Chinese population. The study subjects
were recruited from villages and communities of a town
in the suburb of Shanghai, 30 km from the city centre.
We measured blood pressure and anthropometry, and
collected information on medical history, lifestyle and
use of medications. We measured ABI and baPWV using
the Omron VP 1000 device. The 2,509 study subjects
included 1,446 (57.6%) women. At baseline, mean (£SD)
values were 70.8 (7.2) years of age, 23.4 (3.6) kg/m? of
body mass index, 1.08 (0.09) of ABI, and 18.4 (4.2) m/s
of baPWV, 1,502 (59.5%) subjects had hypertension,
107 (40.0%) had used antihypertensive medication, and
74 (3.0%) had an ABI of 0.9 or lower. During 2 years
of follow-up, 84 subjects died (34 cancer and 50 non-
cancer deaths). The number (rate) of total deaths was 28
(4.2%), 20 (3.1%), 16 (2.5%), and 20 (3.7%) in quartiles
1, 2, 3 and 4 of ABI, respectively, and 29 (4.7%), 22
(3.5%), 19 (3.0%), and 14 (2.2%) in quartiles 1, 2, 3 and
4 of baPWV, respectively. The corresponding numbers
of non-cancer deaths were 18 (2.7%), 13 (2.0%), 10
(1.5%) and 9 (1.7%) and, 23 (3.7%), 13 (2.1%), 10
(1.6%), and 4 (0.6%), respectively. In unadjusted Cox
regression analyses, subjects in the bottom decile of ABI
(<0.99, n=250), compared with the rest of subjects, had
significantly higher risks of total (hazard ratio [HR] 2.53,
95% confidence interval [Cl] 1.50-4.27; P=0.0005) and
non-cancer mortality (HR 2.87, Cl 1.50-5.49; P=0.002),

and subjects in the top decile of baPWV (=24.1 m/s,
n=251), compared with the rest of subjects, also had
significantly higher risks of total (HR 2.52, Cl 1.50-4.25;
P=0.0005) and non-cancer mortality (HR 3.88, Cl 2.12-
7.10; P<0.0001). However, after adjustment for age, sex,
body mass index, current smaking, alcohol intake, systalic
and diastolic blood pressure, the use of antihypertensive
drugs, and diabetes mellitus, these hazard ratios became
non-significant (P>0.13), except for the association of
ABI with total mortality (P=0.05). In conclusion, ABI and
baPWV predict mortality in elderly Chinese. However, a
larger and longer study is apparently required to show their
prognostic significance beyond conventional predictors of
mortality.

Ji-Guang Wang. Chang-Sheng Sheng. Qi-Fang Huang. Yan Li.

Centre for Epidemiological Studies and Clinical Trials, Ruijin Hospital, The Shanghai Institute of Hypertension,
Shanghai Jiaotong University School of Medicine, Shanghai, China.
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Pulse wave velocity (PWV) has been known to be a valuable
surrogate marker for the prediction of cardiovascular morbidity
and mortality in patients with renal failure, coronary artery
disease or hypertension, and in general population. The
classical method to measure PWV is the measurement
of carotid-femoral PWV. Because of its convenience in
use, measurement of brachial-ankle PWV (baPWV) is now
increasing in Korea. However, in Korea, the history of study for
PWV is not a long. The first study using PWV was reported at
2000. In that study, | measured PWV by Doppler ultrasound.
Commercially designed device for measurement of PWV
(VP-2000 and VP-1000) was introduced from 2003. Since
then, many investigators in Korea studied the usefulness of
PWV. However, to use PWV in clinical practice, the problem
is that there is no cut-off value for the risk prediction of
cardiovascular disease and prognosis, because there is limited
data to estimate the cut-off value and no consensus decision.
In the literature search, there were several studies in Korea,
reporting the baPWV value in patients with cardiovascular
disease, as following table. Unfortunately, there was no
prospective long-term follow up study in Korea.

- Condi n baPWV Cut-off
Studies fans (4) (=) (+) (—) value
Nam HJ.etal” CAD 44 571 1573+276 14102236 MDCT 1,426
Park KHetal” LVH 31 31 1664271 1,382+ 159 1,440
Seo WWetal” CAD 130 30 NA NA 1,593
: s DM, Coronary
KimHJetal” — <yp 262 181 NA NA angiography 1,635
; 5 Women
ChoiKWetal” MS  NA NA 15404281 1312+223 (n=249)

CAD: coronary artery disease, LVH : left ventricular hypertrophy , DM : diabetes mellitus .
MS : metabolic syndrome, NA:not available, MDCT : multidirectional computed tomography

We are recruiting subjects who were scheduled for coronary
angiography since Sep. 2005 to evaluate the predictive value
of PWV for coronary artery disease. PWV was measured from
all the subjects before coronary angiography. Subjects with
heart failure, acute myocardial infarction, arrhythmia affecting
measurement of PWV, previous coronary revascularization,
significant peripheral artery disease unable to measure PWV
were excluded. Until now 482 subjects (59 = 11 years; 263
men) were recruited (planned number is 501). Heart-femoral
PWV (hfPWV) and baPWV were measured (VP-2000, Colin,
Japan) before coronary angiography. Severity of CAD was
assessed using modified Genisini stenosis score (GSS) and
a simple classification in O, 1, 2 and 3 vessel disease score
(VDS), with the assistance of quantitative coronary analysis
(QCA). CAD was defined as diameter stenosis >50%.

Subjects with CAD (CAD+) showed higher hfPWV (10.70 =+
2.52 vs 9.45 + 1.84 m/s) and baPWV (16.69 £ 3.49 vs
15.23 £ 3.21 m/s) than subjects without CAD (p<0.001).
The mean age of CAD(+) was also higher (61 £ 11 vs
56 £ 11 years). CAD(+) also showed reversed sex ratio
(p<0.00T1), more men in CAD(+). Although CAD(+) had higher

blood pressure, the prevalence of hypertension and use of
antihypertensive agents was not different (54.9 vs 49.8%,
p=0.152; 51.7 vs 46% , p=0.121, respectively). The use
of statin was also not different (16.1 vs 15.9%, p=0.527).
The prevalence of DM was higher in CAD(+) (31.7 vs 17%,
p<0.001). The Pearson correlation coefficient of hfPWV
and baPWV for GSS was 0.271 (p<0.001) and 0.179
(p<0.001), respectively. Simple linear regression showed
re=0.773 for hfPWV and re=0.768 for baPWV. General lineal
model (GLM) analysis adjusted with age, gender, body mass
index, presence of hypertension, use of antihypertensive
medications, presence of DM, risk stratified with level of total
cholesterol and use of statin, showed significant correlation
of hfPWV with VDS (p = 0.0132). Although baPWV was not
associated with VDS by GLM analysis, the means of baPWV
of 1, 2, and 3 VDS were significantly higher than O VDS.
Multivariate logistic regression analysis showed independent
association of hfPWV and baPWV with the presence of CAD.
The predictability of the presence of CAD were 1.185 (95%
Cl, 1.063-1.321) and 1.100 (95% CI, 1.022-1.184) by 1
m/sec increase in hfPWV and baPWV, respectively. Currently,
the present study is the largest evaluating the association
of PWV with the presence and severity of CAD in Korea, and
| hope to give valuable information for consensus decision of
cut-off value of PWV, both hfPWV and baPWV. | also hope to
be able to present complete data of 501 subjects in the 11
annual Japanese meeting on PWV, ABI, Al and Central blood
pressure.
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