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BACKGROUND

Central (aortic) and brachial (peripheral) blood pressures differ as a conseguence of pulse
wave amplification and wave reflection. The extent of the difference between central and brachial
pressures decreases with aging, hypertension and vascular stiffening. In addition, central arterial
pressure more closely reflects the load placed on the left ventricle and the coronary and cerebral
vasculature. Thus central blood pressure should be a more accurate marker of risk and a more
appropriate target for assessment of efficacy of intervention strategies.

Central blood pressure, like brachial blood pressure, may be considered a risk factor or
biomarker of cardiovascular disease. The clinical utility of a new risk factor or biomarker is
assessed by a number of attributes: 1) Can central blood pressure be measured safely,
accurately and reproducibly by non-invasive technigues? 2) Does central blood pressure correlate
with clinical or subclinical disease? 3) Does central blood pressure predict incident
cardiovascular disease independent of other known risk factors, including brachial blood
pressure? 4) Does treatment of central blood pressure reduce cardiovascular risk, similar to or
more strongly than treatment of brachial blood pressure? Data from the Strong Heart Study and
the Dicomano Study, among others, have begun to answer these guestions.

DATA

The Strong Heart Study is a population-based longitudinal study of prevalent and incident
cardiovascular disease in American Indians which began in 1989. At the time of the 3™
examination (1997-1999), carotid ultrasonography to assess vascular hypertrophy and the
presence and extent of atherosclerosis and radial artery applanation tonometry to measure
central blood pressure were added to the study protocol. The relative strengths of association of
central and brachial blood pressures to carotid artery hypertrophy (quantified by the end-diastolic
intimal-medial thickness [IMT] of the far wall of the distal common carotid artery and by
calculation of vascular mass [arterial cross-sectional areal] and the extent of atherosclerosis
(quantified using the plague score [number of 0-8 extra-cranial segments containing discrete
plaqgue]) were compared in 3520 study participants. In general, pulse pressure was more strongly
related to vascular hypertrophy and extent of atherosclerosis than was systolic pressure.
Furthermore central pulse pressure was more strongly related to carotid hypertrophy and extent
of atherosclerosis than was peripheral pulse pressure.

Among the 2403 participants free of prevalent cardiovascular disease (myocardial infarction,
coronary heart disease, stroke, heart failure, atrial fibrillation) at the time of examination, 319
fatal and non-fatal cardiovascular events occurred during a mean follow-up of 4.8+1.3 years. After
adjustment for age. gender, current smoking, body mass index, cholesterol: HDL ratio, creatinine,
fibrinogen and diabetes, both peripheral and central pulse pressures and arterial stiffness were
independently related to outcome. However, central pulse pressure predicted cardiovascular
events more strongly than peripheral pulse pressure both before (HR=1.11 per 10 mmHg, x2
=7.5, p=0.006 vs. HR=1.09, x2=b.2, p=0.023) and after (HR=1.10, x2=6.7, p=0.010 vs.
HR=1.08. x2=4.4, p=0.037) additional adjustment for the presence of carotid atherosclerosis.

Similar analyses were recently completed in the Dicomano Study, involving community-
dwelling individuals aged =65 years, living in Dicomano, Italy, who underwent a protocol similar to
that of the Strong Heart Study in 1995. In 2003, vital status and cardiovascular events were
assessed in 398 normotensive and untreated hypertensive participants. During 8 years, 106
deaths. 45 of which were cardiovascular, and 122 cardiovascular events occurred. In multivariate
analyses, higher central systolic and pulse pressure (HR: 1.19 and 1.23/10 mmHg, respectively,
both p<0.0001) but neither brachial systolic or pulse pressure independently predicted
cardiovascular events. Similarly, higher central but not brachial pressure independently predicted
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cardiovascular mortality (HR: 1.37/10 mmHg; p<0.0001).

Although these 2 studies indicate that central blood pressure better correlates with
subclinical disease and better predicts incident cardiovascular disease than does brachial blood
pressure, to facilitate use of central blood pressure in intervention strategies and clinical practice,
a threshold value of central pressure that may be of clinical utility in predicting adverse clinical
outcome is needed. To this end, we have extended follow-up of our Strong Heart Study
participants for an additional year. In preliminary analyses, guartiles of central pulse pressure
(p<0.001) but not brachial pulse pressure (p=0.052) were predictive of outcome. Event rates in
the first to fourth quartile of central pulse pressure were 11.0%, 9.9%, 15.0%., and 21.3%. With
adjustment for covariates, only the event rate in the fourth quartile (central pulse pressure =250
mmHg) was significantly higher than that in the first quartile (HR 1.69, 95% CI: 1.20-2.39,
p=0.003). Central pulse pressure =250 mmHg was significantly related to outcome in both men
(HR 2.06, 95% CI: 1.39-3.04, p<0.001) and women (HR 2.03, 95% CI: 1.55-2.65, p<0.001); in
participants with diabetes (HR 1.84, 95% CI: 1.41-2.39, p<0.001) and without diabetes (HR
1.91, 95% Cl: 1.29-2.83, p=0.001); and in individuals below (HR 2.51, 95% CI: 1.59-3.95,
p<0.001) and above (HR 1.53. 95% CI: 1.19-1.97, p=0.001) the age of 60 or below (HR 1.91,
95% Cl: 1.39-2.64, p<0.001) and above (HR 1.64, 95% CI: 1.20-2.22, p=0.002) the age of 65.

The fourth and most difficult benchmark (Does treatment of central blood pressure reduce
cardiovascular risk, similar to treatment of brachial blood pressure?) has not yet been
documented. However, indirect and preliminary data from 2 large blood pressure-lowering trials
provide supportive data. In the large Losartan Intervention for Endpoint reduction (LIFE) study
involving 9193 hypertensive subjects with electrocardiographic evidence of left ventricular
hypertrophy randomized to atenolol or losartan, both agents achieved comparable decreases in
brachial blood pressure. However, losartan-treated participants had significantly lower rates of the
primary endpoint (cardiovascular death, myocardial infarction or stroke), primarily due to stroke
reduction. Although central blood pressure was not measured in the LIFE study, it has been
speculated that the more favourable impact of angiotensin receptor blocker compared to beta
blockade on wave reflections may have resulted in lower central blood pressure and thereby
partially or substantially explain the better clinical outcome with losartan. Central blood pressure
was measured in 2199 participants in the Conduit Artery Function Evaluation (CAFE) substudy of
the Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT) hypertension trial. Although brachial
blood pressure was reduced to a similar extent in both the atenololzthiazide and
amlodipine=perinopril arms of the CAFE study, central systolic and pulse pressures were reduced
to a significantly greater extent by amlodipine-based treatment. Both brachial and central pulse
pressures were similarly related (x=4.1 for both) to a post hoc-defined composite outcome (new
cardiovascular events, cardiovascular procedures, renal impairment) independent of other risk
factors. However, it is uncertain whether the more favourable outcome associated with the
amlodipine-based arm in the overall ASCOT trial was related to the greater central blood pressure
lowering with this regimen.

CONCLUSIONS

The data described above provide strong evidence for the superiority of central blood
pressure, particularly pulse pressure, to brachial blood pressure in correlation with subclinical
vascular disease and prediction of cardiovascular events. Furthermore preliminary evidence
suggests that achievement of a lower central blood pressure for a given level of brachial blood
pressure may be more effective in reducing cardiovascular morbidity and mortality. These findings
support prospective examination of use of central blood pressure as a treatment target in future
trials.
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L DRz, XN OLESY—)URERT (30mg/kg. i.v.) [CTMRMIICEEL. 1 ADZ5—HR
AT —TIVENS VAT 21— — (2Fr) ZGfREIIREDAAICTEA L BITERDADT—T LSV
AT 21— — (2Fn) ZaEESEIRKIDBrEfiGICE TRA L, fRZE=5Y—UEDS 7V IF T
VY20 (Angl) BROZPOTILY W (NTP) ZEIRNICIR S U € DMEREZAAD KUBr(C
[QEISEw {0 =

@ f&

BEFBERSRICEVTI(E DB XORMEEBALICH (S DU ME. #RR-IMEC B (CKHCEF
DIFOIHBERICEVWEZTRUZ. NTPICKBEES RUANg I I[CKRDFEICH DT AAEBIICHBIT
BDENEDAIXIFKHCE EBEFEBICFFFATUTEEL. @B TDAIXDEIRRERIEEREFSN
Jeo Ang IR SFHDIFEBHEDOMEL NIV TODHE T AA.BréBICAIXIFKHCEDIFONEEIC

=h'ofc.

@& @
FHEENRCDAIXIE. FIDEIARICBIFTDAIXDZEALITEBREL. KHCEEICH W T IFRENARHIRIE(L K
SHHDEIRDAIXDIBRZ RIRT D EDRENT,



AlDEREE

D IERERREEDHEM-9000AIEE SR E
R E7 IV D = 2 HEl = ORE

BARET" e X FESHY.F|BEF? . 2KEZ?  BEE—  FEiER®
NEREERFRERBREN 28 BESEH 3)BMUAZEZPRESH

@B ®

EEBIRAI (Augmentation Index) [FEIIRIE(EDIERTHD. DMEANYNEDEREN DD EFR
EEINTWD, — A . IEBERREBEDORTMEY IV IZVHDMEBEANYNDUZATZELTEEEIN
TWd, ZC T AIERPHMET LI VHEHE S DREEIE ZiRET Ul

@ % &

WRFAIERPYE7 IV I =V ZERBICAELZ 1558, DB5F 4738 (FYF#D8.2+
11.5/m) . L4824 (F1Fk64.5110.9m%) . AIFHAIF. ZEEMICT . EIEBEIRDEI 1KY
s/ ANU—7E (HEM-Q000ALA LOUNLRAT 7)) TRIEUC. RPMEF IV TV HEHE(R.
ANYNRZST VI AREREECAEL. IJUPFZ/METHIELTCKSDIc, REMEILT=
P E TIEICERILC, WERIZ.0-10mg/g -cre ZIEHEE (NE) . 10-25mg/g -crexEE5S
B2 (HN2f) .25-300mg/g -crezME7 )V TV RE (MAEE) THD. AILAI75.8BP 1.
SBP2ERFWMET IV I VHEEE DEEEZ R U,

@ R

1) SBP2IFRHFME L T EIEDHEREZRUIC (B14:R*=0.082,P=0.05. % 14:R*=0.15.
P=0.001),

2) ALAI7SIFRFAHME 7 IV TV EDBRIFREFHSNEN DI,

3)SBP1.SBP2IEMAB  CHERICEECH DI,

4) FDIMEFEMAZE CEHRICBIECTHD . ZEICBWLWTERE(ICHS NI,

@ % R
SBP2ERFHET LIV HEHE AN DD, AlIFBIRE LOPBE L ZBEIRE CTED.
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® Triangular wave method ZRU\=XEIR
S DOREEEESEDZZEICET P15

LIP3
RIRMER

@B ®

REIRERFE DR K (PD) FEROBESOBERABFEREVCTEFESINTSED . BARNICE
Augmentation index(Al)&EUTFHESN T LD U, AIIFEIRDIES DHES T, ZDELD
YAZVIICBERT HD T, PoERER (Pf) ZEEREE CENIL. KDBERAEEEREEDD S, —
. KEIRDOPbEPZDEET DI £ (AoP) &ERE (AoF) M2DOHIMETH . &iT. AoFZ=
BEICEMEL. AOPDHTPb. PIZ DRt I o HH RSz (Westerhof BE,Hypertension
2008) . TDZHMICDWCERMN G EZ BV TR LTS,

@%H &
DATZRITUIRBOPIZERREUIC, FF AT/ A—F—TCeizUIcAoPE EEEF 2F T
L—ALTEIChU—AULTHESNICACFZ T — U TR U C KRS A > E—5 > X (Zo) Z&H
UL F DI TPT. Pb7ZzsK&b iz,

Pf(t)=[AoP(t)+Zc-AoF(t)]/2 Pb(t)=[AocP(t)—Zc-AoF(t)]/2

RZBRETH=ALEULTREL. @R(ICENTZ1TVPT Poe&EHUTc, 5 ADPT. Pb.RI (=
Pb/ (Pf+PDb)) Z b &i&st Uiz,

O
WA EICEKDPT. PhldZFNZENELLIEEELE (Phbir=0.94.p<0.001.Pb:r=0.96.p<0.001),
FOFER . @mAEIC KL DReflection index(RNVBEWCKLIEEALUE (r=0.82.p<0.001),

@ 4
Triangular wave method [CKDAOPHSDPT, PbDoEklE. LVGHhSkebfcRIEXLAEEL
1o KAZEDINBIFEBRNICER THhDER NI,



(A)

AlDERRE
BRER

D MEENERZEEY OOV
INMREEAMEIC M IF T 2% R U I iR

R BJIW 8 RIEN EMET. SRS
%ﬁ@ﬂk%AE?Eﬁty@—ﬁ%%Wﬁ

@ ER-BN

ASCOT-CAFERERICHWV T, BERIETY T /00— U CIFHRLEIREZ TSRO REEEZCald

MELDBFEL CDOTEPANY IR FHMIRDELFOCTVDA MO RES N, UDUED
5. BEMEFZTNZNDERICIOTHRMD R DI, thD BIEMEDOHOEMRECKETEE

PANVNREFTHDRICOVTDRSFDMNETH D, HBIWRBEETH DU TOO—)bIE.

B=-ISAB KU MENKRERDONOEEERICKDMENRIERAZEL. POEIREICKETHEN
7T /0=)VEFEEDRREM DD S, SEFA(E. EUTOO0—-)LERICLDEE EZITOCE

(C. N AT (SBP2) DR N xs3sh T VIERIZiZERL e D THRET Do

ORSESYsp
FEBIIE7 0. OB MAEERE . HRICTEUTOO—)L (ELIh—IL°E) 200mgZz24 A

- Bihig5Uic. HEM-Q000AIZERAL. ERRIE. iR HAME (SBP2) (AIFZAIEL. 85
IR DAEEZ LUz,

@

R (SBP/DBP) (&, j&8&REtaw1 1 54/84mmHgh \BiaERar2s B3 130/72mmHsg(C
KU DA DI92bpmM580bpmICiE FUTZ, SBP2H137mmHgh'5 1 1 7mmHgIT{E U
oo AlIFRERT76%. JBE%R 78% Cdofc. IR 75bpm CHIELICANBIE849% 1 H80% &
A% DX TR,

@ &

SEFAHREEBRUISAESITIE, EUTO0—-)LIRSICLDSBP2MDE M EER LT, 5318 BER
HFMELRIEAZE I D, 77 /O—)LEFSELDBREEZ R I AIREMENE X SN, AFR
HIE ?IEW'JODE’E}%BZ%(CE:&“HL\TC&J\ SEIIEFDIRNCENRDUNBEN D DEER Do
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40

D HBIRIC ST DitE{E(FEEERED
baPWV &rAlDi&sd

R IEERE".BIrEaEeF? .. F4LHHEE?, Hiroko H Dodge® . XEtGiH>
1) BIRAZEZENERERES  2) K ZEFZEREEARES
3) Oregon State University 4) BEAFEZHEBRLEARIE

on =

MimEEBICbaPWV ETAIFIEINT 2 EAHON TV DD, BEmE (CHIT DT DIREEDTEL,

@B M
EFHRHEICH T IEE DB U BEHEDbaPWV ErAIERE S 5.

@5 &
ZEANSIITEO TV DHINTEE D8O L DBBIHE 1 97 BZENREL ThaPWV ErAIDRITE
ATV BRER) (S X —5 E DB & T o1z,

@ =

Fhn80~985m (FPIRESD) . EMb52. Lt 1455 INEAIMAE (SD) 147.1 (19.3) mmHs.
HhaRHRINA (SD) 79.1 (1 1.0) mmHg. baPWV (SD) 2210(425) cm/sec. rAl (SD)93.0(10.3)
% Coholc. 80~84r; (95%) .85~897% (83%2) . 90mLL L (19%) DFMERITHER T DE.
baPWV (SD) (FZNZN.2142(499)cm/sec.2251 (363)cm/sec.2366 (661)
cm/secTdHO.rAl (SD) ([FZNZMN.92.1(10.8)9%.93.8(10.5)%.94.7 (5.6) % Th>olc,
Ffc. FEDHERETlE. baPWVI(Er=0.22 (p=0.001) &35\ BB /R L. INHEERINE . ¥haREAIN £
ElF.ZFNZEN. r=0.43 (p<0.0001).r=0.43 (p<0.0001) DEEETH >z, 80~847%. 85
~89i%. 0mULEDEEER TlF. baPWVEDERBEIFZNZN. r=0.21 (p=0.047).r=—0.19
(p=0.87).r=0.36 (p=0.13) Toholz. rAllF. 24 Tr=0.11 (p=0.12) . F&EFITlF. TNZ
.r=0.04 (p=0.69) .r=0.08 (p=0.49) .r=0.67 (p=0.004) THolc,

@ @
HBERCHTDEEEmEDbaPWVEETAHEIFIERDHREZXFITDEDTHDD . EkCIEDI(C
Ufeh W FiisE DB B R THLEDCH  ETED I\ AP AZRRLTWVDHDEEZ 5N,



2 BB EICH T DBRFAEETICKLD
mEEiREEICRIZTE

SAEDT  AEFET Y TFETY . KERKRTY . FEET .
BHETY & ZEY.PHBEXY. BFERRY. BiRE—

1) FHAFAZRABTRE 2) WRAZ S RAENFR 25—

3) FUEAF AL A AR LT

@08 =

B (E DMERBDBRYUCURI T 7O 5 —TH D FF. FDEIRMEMLEEEDEIRKEEEDE
NEODMERBOFREAEICEREICEET DCENEREINTVD, U U IEEE(CHITDESCK
DFEN IR P MENREREICRETFECDOVTIFTDICHSHCENTULIIEL, KT
Cl& PFEESEEICDIT 37 BEDERRINES CLOBED EIRBEILD LU MENZHEEEIC
EDLDFFEZRIFTINICTONTHRET U,

@K &

WRFERETHFEBEEE122ELBAEZBEMNELC3y BEDE®RR4EE (3H/E. 75%
HRmMaxs@E Tc40~600DI4—F > IW» I3+ 0) ZERUTIc. 35 ABDEEIN ARI&RICT.
M. brachial-anklePWV (baPWV) . S8EIRT> T o547V AZRAEUTC. SOICMEREZHEERE
DOFHIE LT MERNKEMRNELT HdMENEPET N EU-1 (ET-1) LIMEILERYENItric
oxide (NO) DmMAEEZRATELUC. MPNOEEIF. NODRHEY THDNOXZFFMU Iz,

@ R

PEEBSEMICHIT 3 BEDOBBERMTER)CKD . AEDLUESIEIDERIEHDERHSN.
baPWVBKRUOEREIRI> T4 7V AFERICHELC, Fle BT AICKD MAET-1RERE
BAERCE L. MHFNOREFERICEMUIZ.

@ &

REEESBMICHITD3r BEDBBRRIEES (CRD HREDFIEEDICEIRMRIED IET S
EDRENTC, FT BN AICKD MARET- UREIE T MANOREFEMLIZCEDNS. M
BAREREEDRREEDRESNZ. CNSDIENS. BiaE DES) KD ENREREMEIEARD X
NZXLICMEARREBEEDNEDES I STEMENRE N,
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D BEHEZL. (Olid BRHEEE) .
AlBXUHRMEICAIZTEEIC DT

A ED BB . #BIEF—HR
HEXZRZRREZFRRENFDE

@B ®

AINBEICEEINDLVOWMEFZVH BEEIA AL DB, DB MR EENIER. REM
EBKLUOHLMEICKFTHEZRENITARCREFDEVN, ZCTSERLF. BFEEREE 16
%2 (95 k21.67120.62/%) ZXRELDEE (heart rate;HR) ( DigEE®ZEE). AL TH
(CHuLIE (central systolic blood pressure;cSBP) BKLUFRMIE (brachial systolic
blood pressure;bSBP) [CDWC., 1205 1 8RFEF COA4RE. 1 RECEICHBE RUBEER
RICEEEZAEL. TNZNICHTIBEOFE(ICDVWTHRENICRE T 72BN E U,

@F &

EFEREBE1BRZENRICI 2KNHS 160X C1EBCEICHEM-9000AIZHWLTCHbSBP. cSBP
BLUAIZAE. BRFICEAZESPBEDLENZEEL. fONTLERRRERNSHRZ KD,
IOICERT—UIEEACKIDDERIS AR EB)ELR (high frequency;HF) HXUDERCR
HIEENIER (LF/HF) ZKkébfc. BRIF 1 2BRDAIER(IC20DE CTERS Bz, &HIChDsEH
[CBBZIRVCIERIREET 1 2h5 1 6RE CEMRICAIEL . BHRIEREFE R U,

@ %

(HBRE] I NTOEECBNT., 12H'5 1 6ROB TERIFEEFSRHSNEN DI,
[BEERNFIHR 1 2FHEBEERNZD I 3REOERTIEFAERFEBINNRDSN (56.7+
15.0vs50.2+12.3 (bpm):p<0.001). 148, 15 CBVWCHERKIEBINNFE. 168KF(C12
RRRIEMBICR e, HF: 1 2B EBHERNEZ D 1 3/FEDER TIFERIEHA HERHHN (838.7+
514.6vs545.8£338.1(Ms?):p<0.01). 146(C1 2EFAIEEICR DIz, cSBP: 1 2l EBEIE
B D 1 3B EDLE CIFERIFAADERHHN (99.4+11.1vs92.5+£10.0 (mmHg) : p<0.01).
1485, 15EICBVTHERETHA FHEHL. 166521 2ERRIEEICR D12, Al75: 1 2 EBEIE
E&D 1 3REDER TIFERFBEADERDHOSN (56.7£15.0vs50.2+12.3(%) :p<0.01).
1485, 1 5BFICBVWCHERTEDIFEHU. 1605 (C 1 2EFAIEEICR DIz, bSBP: 1 28h'5 1 68
DECELBRFEEIIROSNEN DI,

@ #
EERHEEICBVTREICEDAI7EBLUCSBPRIME T %—75. DB ER FE T LD
HED LRI DT EICROFMMEIFRNDENBESD LT,



) 1:A§I=‘:IPWV0)21 EIC & 2FEEFEZRD

FHIEF AN B JE/EXY BP0 EH | IUARRTE? GREEFEY.
LSS BIREY

D CORFH IFRRFREEE 2)F E8FAE 3)F PR

4) BITEER RS DRI R T 5 —

@B ™
BEBEEEICKDMRZ. Al (Augmentation Index) EPWV (FRRGIEER) DZE1L. BERETD
SEHREEE(CRDBIAIY T4 7V AEDEENSIEET U,

OF I

WRIFDEHEE., UMBRES. BAEMEIIIELELEDHESHEMEHREZE T T EFBFEDL
W76l FFEme 1 77 . BMI24.614.7. B 46l L4236 T d. AllFHEBEIIRDIRE K
Ok&fc (HEM-OQO00AIL A AOV#E) . BRHICBERICKDEEIRAER - FEREIEEE (IMT) 7Z
AIELTZ (SSDB500, 7OM#E) . DVVCTEEMEEE L CERAINEIARADHTICKRDEE &R
B7ZH1TU. peak VOR2.EMFREERE (AT) RABERRENEZATEUIC. TD%H. 2HlC_EECAT
LNILDBEBRBED LUV IRAY VAN -2 ANy FZ2HETQ0% . B2~3[al. FrREER
BEEEACD.612. 1 vAERL. BEAL PWV EHMEEZAEL. AICKIFTHEICDERE
UTce

@ R

EEFUAICKIDLRRRINEIAMME (BPs) . PWVIERIAMER 2538 & DZE(LE(C(F B RIS 1EAERE
ZERIc. AllF87.0£15.4K0D85.0+ 14 2L BREZELIFERO T . PWV. . BPsODZEILELDE
FRZFBHIEN 2. UD U AIDEALEFEEFUERIDIMT EBRIFIEDBEIRZERD . FTTAIDED
UTcB¥ Tl AIDRIAD EFF i BRIFEDREFRZFRDC (r=0.70.p<0.01),

@E B
EFPIMTIEEDDIEVBITIFESNCKRDAINEA T DRIBEEN RIS NIz, Fie. PWVODEEIE
BPsDZEA(LERHET 2B AIDZEALIFBPsDZE(LEBHETR T AIFHIDA AEAREENTC,
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BEBREBICSIIDAILYD LIERED
AlICTY S =ERZISR

REF— VMG, EBRE. IThIEX. faAFE
BEERAFERAR

@B ®

RIEDHRICEINE IBEBEZEBADNDMEURIESNTVD HAIFIEERFEBEDEE T
FAIDSEIFDIEIRITH O EE K V- UFF T VIV ROBERORRKRSH
MEBBMZE NSEDTEZFHELEN (U Hum Hypertens 2008:22:38-47) . ALV D A
ENMEORIRAMEREEICSZ DX EICDVTIERNALERNLL,

@®7%H &

@ DEERFEEUBRBRBEDOIB. AREDESNICEREBICHUTEAUICT
HEMSOO 10-Al (# AOYNLRT 741) ZAWCAIZRAEL. RN R ZIT oI, BEINZIE
VBHULE7 LAOVEVZRALTWD28E LTz, AllFTFEDRED DB HBERIE UL ERE 21T
ofc. 1 FEIREABTDEENEN OICREZNREL CTHT7ZITOTC,

@ R

KRITRIFLOIC2EBTERYAHE. ME. /B [EIL 7 F =V AIFICAEREFSROHSNEN D
(X)) Fle . LZV-PUFAT VI VROBEREZHAL CVSREBDNZIEVE TO4%. 77
LOYEVETIO2NEBREZRDEN OfC. RITRUCEBEETRZRIRAFEUTAIICKHULTE
fmot7Z{Tolc. EORNHT (R2=0.64.df(8.44).F=8.8.p<0.0001) TIl&. AlldH#s (8=0.40.
t=2.4.p<0.05) . #haRHAME (A=0.52.t=2.0, p<0.01) . fx#f (B=—0.68.1=5.2.p<0.0001)
CHEZERUC, 1R AHEE7 AOYVEVETETL (5911 1kg.p<0.05) MiEZL7F =
> (4.1+£3.6mg/dL.p<0.01) £AI(B4+14%.p<0.05) [F ERFUJc. XZIJEVETIEHE
PIEILT7F =2 AllCIFERIFE(LIFFROH SNIEH DIz,

@ & W
SODFBRIF. NI AOY K. BEEOHRETF (44D
EUICH L TREEDEEEZR Benidipine (n=27) Amlodipine (n=26)
o e FBE) 59+12 58+12
LJrCiZﬁEI N &Dﬁﬁ@ﬁﬁﬁxﬁ%%m PRI (M/F) 19/8 17/9
FE=ERUIE, T AIICKHTD DR 5&(Cm) 16248 161+10
HIRRISNILY D LIEREORELIC fikg) » e e
_ _ _ mmHg + =+
RORFHEZTIRUIT, DBP(mmHg)  75+12 77410
ffc48 (bpm) B68+11 69+14
Scr(mg/dL) 3.9+38 3.8+35
Al (%) 79+16 79+14



C)

PWVDEER

D SEFEHDHEREAEREICS(TS
BEREECMERT 1 ITRADES

FREFW" . HEHHIE" . fRERE . KGR THEZE" . ILFE—18"2
1) KERASF A RS RSB B AR
2) KIRAFIERE L RAMARB /5 —

@B #

T BEERE L DMEANYNEEDFTARFOIDELCEREEINTVD, SMERE(CEL
FAE I DIERAZ(CONTH. TORECBHERZEDRVEENRESNTLDH ZTDXAHZX
LIFBASH TIFEWN SEIFHLERGEREDNBHERELZERICEADOTLHRICERL. &
MEREICHBITDINRAEFHIELBERBEBREZEED(FT XN =X LICDWVNTHRET U,

@®7%H &

2005FT1H&KLD2007F7RICKRAZLDII—T —IN=X[CERINCRED DD L= T
EPMRIENTHED (EF>40%) BEUWBHREE FOKEL (IECr=2.5mg/dL) SIERECI 17
ZERRELTHRIAEFHEMZITV.ZEOIRT (v I ARSI BV CTHNRAEREICEAS 9 K
TR Ufc, JU7FZ2 U752 A (CCr) (k. 4Rl IECHE. AELDEHUTC,

OF- -

6916 RSB HHERF 198 TH ol kAT ERUVEEN RS SN TV, 5.
BERRE CRHIEZITOCZEOI AT v IOlFEnth(C T, BB, 2t BHEERIE T (CCr<60mL/min)
BROILEREEEIEZED ILEAEDEREICHU CHEELFESHRFEUTHRIRSNc, BREEIETIC
ROFERIERF T DI BHBEED X T —IHIC3EE (CCr=90mL/min&. 60mL/min=CCr<
90mML/min&. CCr<B0mL/ming$) ([CHIT CEBHEDREZITOlcET D, HhsRkiEEEIRIZ(FCCr=
90mML/min&(CtELBOML/MIiNn=CCr<90mML/minB CHE(ICE(LZRHEH. 60mML/min=
CCr<90mL/ming$&CCr<B80mML/minEf CIFBERIFERZROEN dfc. — A MHANEIOE
VREEIFBOML/mIin=CCr<90mL/min# Il RCCr<60mL/mingt CHRICEREZRU. KK
CREREFERICESEZRDI,

@ # 1F
P EDRERKD . BIREEEE DHESTICH SIRADFAEIC DIRIEEEES DB LS T, Al PEIR
BLEEDARFOESL TVDT EDRBE NI,
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PWVDEER

46

=D X9y N 0-LEBSVEX TR R0-LELB(S. sk
RE0ERGSUSEENERGCLTOLh-RERIRRERORRRIOUT

WA EILESE ., SHHE, ILESL. #R2—k. L83 =
RREMAZ R RS

@B #

EFIRDOE S [FEEIREZRDEREF CTHO XYRUY I Y RO— LD ERRICEIIRIELD KU EE
RERZBOBREAF CHHEMESNTVD HLDITIL—TFBEICEIROBES (PWV)EEEIR
REBOBEEFAYRUY I YRO—-LAGHDOBRCELDCLZTIKT DIMEZTOIC. AR T
(F XIRUY IS RO—-LBOROFIFATRIYI YV RO—LBEICBITOBBIERDOBED K
UEEEFHIEREL TO LR EEBIRERE DB RIEIC DOV TREI Uz,

@75 &

2002520520075 1 BICRREMKZRE C CRHENICHIEIOREEIER A 1T SN/
474 EWREL. baPWVIC KD EENRARZRDE RSB LOBEENIRITIRE DA RHAIBIICDONT
ROCHH#RZ ALV THEETUTE.

@ =

RENREERYIRCW T HbaPWVDOROCHIR FEE(IF. MetS (—) ElEMetS (+) BB U TK
THoleh HBICEREEBEZE RS2z (0.62vs0.53) . — . BEIIRSFIRZHIBIH T D
baPWVDOROCHIE FEEIE. MetS (—) ElEMetS (+) BB U T K THD. SHICZ0OEED
0.69¢ERF THoiz (0.69vs0.55) . FfeMetS (—) BB TOREROCHIRICHBIFDRE - HEES
baPWV:1.6m/sT&RATHD (RE:83%. FEE:56%). ZSERWEIREECRAF CRELO
IRAT v ERAHICHENTH. MetS (=) B TldbaPWV > 1.6m/sIFEEIRSEIRZE DIRILL
reiEEAEF Chofz (OR:3.79.p=0.002.95%CI:1.60-8.94) ,

@ &

IATRUY TV NO— LEICHEWC BEIREROHIFIEREL CO_ER-EEBIRERE DB R
HICFBRFFD D DD BENRSEIREDBRDHAIFICFEREEREZEASN . cut of [ECULT
baPWV>1.6m/sHERENDEEZ SN Ic. — . ATRUY IV Y NO— LB CIIEENRE R
BIERELCOBRMZEER CTEED DIz,



C)

PWVDEER

2D SR HEIC R DEEINEHISHTICIMESE
MEEEEE EDBFRICDNT

& B

HAEKRFRFBREF R E

@8 ©

MEBEFEE(CDOVTIF. BRBLDOFHEZNER. IHDEEMEEPERRSEDERAFRRELNDDR
HICERIE (L ZE DA ONBDIBIREVTEFEINTVS, ITH. BB THEN DREE(CATECEDRND
_REhiR- & R e En iR TR (&R E (brachial-ankle pulse wave velocity:baPWV) &DEEE MEE
# (cardio-ankle vascular index:CAV) BAEEREINTWVS """, CTNF T, EHERICHBVTIES MEEERH
EDBRICOVWTHRFTIENTEZ. UDNLINSIF. ZONREBEDHD—RHRICHIFTDMEEMEBEFED
BRZERNUIcE—T —YDERICIDHMENLS L B—BEDRHAMELE NI DMEBEFEEDFLEICD
WCIFBREDHFONEWV T CTAMA T RHMEZEZRIULD DM CHIT HMEZE N MBEEE
BEICEDRIOIBFEZRIFIN. TNETNOEEFHEZEHULZDERICOV TR TS EZBNEUTT,

@ % &

WRIE OFARFMAFTESNICEE 116 (FO54:61.5£8.95%. FHHBMI:123.4+3.2) EUTc. 241
CT7ORTA—)L-TJxVF ) ZAVWCERE T2 8RB ZiTolc. MEBEEEOAEICIE. form
PWV/ABI (# AO0—UHE) (AZEE) BKUVaSera VS-1000 (T EF+E) (BEE) ZHL).
baPWVHB KU CAVI., FTz BRIE/ _EBMEIEE (ABPI) L DIA%Z Z N ZRIE LT, fiTalE 2 5 MBS (CH
(BRI SA—IZEFUCERZNZTNOEEERZEHL. BIRR/)\AR ZFAECKDOFHIEXNEOIFBER
KO TINSDHEBERERICOVCHREU.

@# R

AKE.BREWVWITNOXREZHWVCH. MEEEZT(CH T HbaPWVEENZE(LS U EREE MR (AXEr=0.716.
P<0.001.B&E&:r=0.777.P<0.001) ZRUcH CAVIZEZR L (FHEEZRSED ofc. EEMECK
DABPIFEERICEL (P<0.001) Uiz,
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