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Assessment of Vascular Age Based on a Radial Artery Tonometric Waveform Analysis

OFE T FEN2 AA S, ek b, il — KR8 RBEE V71N <A BI R a1,
0 g, 20y L R ERE S et

1 BIBER KT 22— 2 BIRERKT TERBSNEHE,

3 BIRERRT NBEBARTHM. 4 gl fEsRENE

[& & EB M) Augmentation Index (Al) DAFERMETFIEIX LS, BIIROFEEER - SRRV A4S
HERY NS HRR 2 S CIE D 7= M FE BRI~ DI S 5 2 5105753, Anglo—Cardiff Collaborative
Trial (McEniery CM et al: JACC 2005; 46: 1753) DA AEMMEAEIEDOIEERIEH DU
1360 7 AR DABE o0 il th A o0 AL S AL S AL QD BEERAUICH ALED KEIARARIE (cPP) &
AW Faugmented pressure (AP) O 523 2 FIREMED RS NAH AN, O FEZ A & XN T
TSI TR, ZORBICK L, AL T R &A@ H H A5t 5, B
BIRAL (rAD (2 BI3E L7 IRIE B FERENT O350 5 /37 A—=Z DG | rALIY) 2 S PO @I
IR A PRI IR E T L T2,

[RREHE] 1) AZRV 7 Ru—2 (MetS) ([ZBHIT 20 U8 35 L ORI RO 3 155
2T TRV G (FFEZ ORI H 25 1) D24 16364 (4RHR50.2 +8.8F) &%)
LU, Z2YH ., LA T THEM=-9000A1 (Omron Healthcare) (222 | i £ % 1 3%
BEARN AN TED D rALZ 472, rAIZTEIR AL L, 2R R DB OB K &5 Tl
SEES AR CEBRET VA2,

2) Lo T —T )V B 204 T, HEM-9000ANIZ X DM H RN ARV TR &S E R — & A
RUA Y — 2 XD E B KR I 4 R R L ek U7, BhRIE I P 2 IR FaBH I b S 57201,
FRINHD— R — 2 o 230D B Q04805 100bpm EFTELSE 7140 T — &b
iz, SR BEHILZ D KREINRAL (cAD 2 08B A% E L, MST AR EL TrAlEEH IR,
DBP2O72 A EAFE T VML, ZNEHWTHE1) OrAl T —2 DAl EHEE, SHIT
RERSBP A SBP2 (UL 155 2 ) CIRAL, cPP (PP2) EAPEFLHLT=,

[(RR] 44 1) TOAT YT IA XERIRMHT OFE A A iim, PRI & & BMI, D411%L, DBP, i&
P72 BB B 3 L OWLEAKANE B M 88 E U TRIRS L, R=0.410 D [EFE T VA2 1372,
AL E A BIHBEIL . A BROZHER] & & BMI, D3, DBP, IEFZET) B R L
O AR A BEVEFIC AN EE T 52 & Th 3 IcdeB Bl 27 L (r=0.232 vs. r=0.226; Wb
p<0.0001; r LR E : ns) . 3RHHAREYR COrIELICHELLL OO, ZOMEREITRN LN
VT T2 (r=0.259)

220 mMEEERAS

K522) THEL I AT T L (R2=0.675) (Z LV ZSHE A - i A rALIDHEE L 72 AP I, rALLY
RO ELSR A AR MK IF A 7R L T2 (r=0.357, p<0.0001; r Euige: p=0.084), FEFHEEPP2 I [A4&E D 4FE ik
177 (=0.393, p<0.0001; rtiik: p=0.613)Z/RL7ZAS, ZHEIN T2 MBI DL % - CERMKTT
PEAME T %27~ L7 (r=0.299, p<0.0001; r HLi: p=0.198),

[FER] rALOAEEKAAIEIT93<, IEERAICTh D, 2RI T J R B rAIDDHEE L7 (AR KB

NRAP L, A=W IR AFME DY ELBR A CHABAFR D MV MBI & 7R U REIARSUR M D 272 8 oI
AL OFRIEE LT rALED A R AT ReED D 5,
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KENARE DIRR G ERE X HFLLEHALE
A New Calculation of Aortic Pulse Pressure by the Two Pulse Wave Velocities

ORI i
PR MR OB

[B&] KRERNRE O IR ERFHINL & MEEEOEE Thd, KEIRZ LIS TRIE T2
[T 7 U2 IR I AL 46 38 PWV 2 5 HUL R I central PP 3 HIL | WDl ) A7 BB 35 D central
PP M @V AT,

[FB&E] L~ BB IRhePWV LU~ A7 LB E) IkhbPWV {3 88 B) IR # 45 0D bifurcation T
BTN 53 7%, Histand & Anliker S2ERFUT2 J7 [0 0O PWV & E L b 72 PWV O W i 222 i i
HEU SRR EE CHA THERHANTH L, EHEIThePWV Z T (ZhbPWV 2 24 T AP= o
UC (p : MIEHEJE) ZmmHg Z2H U 7=, APIX S 23 K& 1X ¥afast Systolic PPERHIIRE T, #6834
RO carotid Augmentation Index 43 % Iz 5 LBEEEEINR D WRIE central PPE72%, BE 55 A (5
29726 A\, 66.4 £12.95%) DESH/ESC-GL2007 BRI i L 158 BEA A K Z A 5 BEIZ 35 1T D fast
SPP. cent PP, central/brachial PP (ratio) Z%& H L7,

[#8] HEH55 A DhcPWV=9.5+2.0, hbPWV=6.6 + 1.1m/sec, =D 275 [t D PWV T D B Ik &
7£33-20=13cm{E CRENRS 0 ~ BB BIIRKE D) L@ 13em LR LR S Th 7= (FEHIAYIC
H—%5%), 55 A D L EE IR =9.5%-6.6=46.TmmHg, carotid Al=15.1%. central PP=46.7
X 1.15=53.7TmmHg &72 57, bSBP=140 £ 20, bDBP=82 £ 11, b-PP=57.8 & 13.8, ¢-PP=66.3 =
18.9mmHg Tdh-7=, ESH/ESC HA R DM A7 BE A7 58F (Normal 5, Low 19, Moderate
10, High 14, Very high 7A) (BT, c-PPRc-ANTHEMB ZE03 20 ASBE I IRIE <P cent PP X
Very highf$103.5 & 36.3mmHg 2% F (74 8£45.5 = 25. lmmHg LV A & (2 K & H> 572, central/
brachial PP (ratio) 5L p < 0.004 TIEAABIL Very highBED A8 FALARELD A B I KEDN -
7

[EF] LT KRBARIEBEEESIIRE 17 K B) R Z $ 58 O bifurcation & ™2, bePWV % 13
(baPWV a5 25 0) ZHBH IR~ KBEEIIR cfPWV & Rt & LT AT KENRD Aortic PPIEN %
SKOTHS, ESH/ESC HARBERIZE 08 72 o T2, cfPWV ELEEEHR TR G & 7208, Tt
BUR A IS RBIRE T LEE T D &h b Ane v, BEEBIRO IR E S LI 7 — 7 VI &
DIRFIDFF=ND,

L&) 2 7 10 PWV 28 KEIRAN LA S H T 28 LW RHE R R LT,
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Relationships of the Wave Reflection to the Central Systolic Pressure and Central Pulse
Pressure at Different Levels of Arterial Stiffness

O/ FBRCE L RO O HEA A, LR B
FORERF R B dn N

[B&-B8] SROESTOHEIIIN L 720 AR R BFRIE - YA Tho, £o, T4, YA
FHEFEEE L L LT « FOARIEO BB E B SN T05, Flv, BIROES, LR H 1
b« FUDIREIC R EEEBT LR Thd, ZNH3 DO R I3FHEICE I BE T 5,
IS AW IROBE S ZTCHET D03, JENRS OHIINE & 1222 D L858 T D5 28RS T
% TDH 3DDORF-OHLMIE « FULIRE~O BT REIC LY B LR Sivd,
ARBFFEIE, RS FINT U CENRE S 23 DL « DR R IE A B RO Al &S O F2 BE
WXV AR DD AR L T,

[X&-AiR] 60 OREEEZ A 72 B 2691 112 3 210 Fli—e B AR HE (haPWV) &
T RN AR AT 2 SE L7, (R MIRISEARAIT |2 C 25— LE ARG (SBP1) &5 — EMRI (SBP2) D Lt%
JEARB S O fa % radial augmentation index (rAl) &L, SBP2% HuLa i £ O R, SBP2- EJi
PRI (PP2) ZHh DARE O R HRIE L LT,

[#ER] AT IC CrAlIZbaPWV & RO BIRE A L, £ D22 AIEbaPWV:11.5m/sec k3L
V15.5m/sec Tho7z, £ L ThaPWV 15m/sec FTlEbaPWV:lm/sec BN rAlS A 212 H
JNUTZ23, baPWV 15m/sec BL = ClIrAlO A B2 BINA R0 727257, Stepwise 2248 BffHT T
baPWV 15m/sec AR DAER] T SBP2 ~D rAl D% 5-J#1533.6% Td->72A%, baPWV15m/sec LA k-
DFEFITIEF G 16.2% LK F LIz, — 5. PP2 ~DrAlDO% 5 FE13baPWV 15m/sec Al + LA
EOSEFIEH A I REL38%E R LT,

[FE] ARSI~ OB TBINROM S OFLEE TRARD LRSI, BROME DT
HELZIREE TG M E O B FHTIF B RO S TTHE I BRENE D _EF-OF 5B RENILIIR
wesivic, —J7 . PODIRFEICIFEAROIES O TLHE L 72K B8 CTh FEARBC O B 5- A3 K & < i £
EHUDREIE— B2 o TR B A SO 2 HREE Ch DB 2 HND,
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Eplerenone Prevented the Large Blood Pressure Variability-Induced Aggravation of
Hypertensive Cardiac Remodeling in Spontaneously Hypertensive Rat

O%eli] ', WP NS BRA 362, TRk el il s, Ali)1] ars | 42 !
1 AR RIEETE AN i Ol - i PRI
2 INBEARAIEER G T

(B /] £ 28 BhA3H R L 7= i i 6 FR L 38 N C o i MR 5 7S B i 5 2 R (b T
L0, TOMFIIARHTHD, 7I/VRAT i 133 55l Tl 48 M & B UAR 2 0D &) i M O 1 45 B
FIZB G T D ATREMESRIBSILTIY . M BARERLIZ7 Y MIT VR AT n 2 fhifk 5-
THEOHRIEEBRUOHIET V7 25 SR ITIENMESN TV D, AT, IE#E
SYERBE T2 W CE e s E R E T T L O VEDTHAIE A B K& EET T LIy
W RN LA B LY TV S EICIE R E RO T UL ) O 5 TN T VR
AT H W T HZETOLIET VT H TRILY Dk faitlic,

[RHREFAZE] MEATIE RS MEET /T B RFERIMET R (SHR) [Zsino—aortic denervation
(SAD) Z L, TEW /3y FE T L7, SAD itk Ll [H R KO IEREE O T UL 2k N s
L7z, SAD R LD T (T L AR —IETH MATE) FlLEELIEL . Dra—(2 15 0B RE AL
TERE ARG . S0 Yo BT XTI AT~ 72,

[#3R] SADIZSHRO E¥ M EIC R E 5 2 37, L EL B % H RS ¥ 72, SHR+ SAD#E Tl
SHR + sham FEE FLEEL C, DAL K « D ARBAEIL S HITHIIEL | 22 SIUHEREAME F L7z, SHR
+ sham BE IR E D ED1 it~/ m7 7 — 203 S 773, SHR + SAD B ClEEE#li~om
77— VRIEERD T, IRTNVT AR ER (MR) #ERE PG TlE, SHR + sham BTl
DM P INERIREE 2 D I MRS B 28 22 5207278, SHR + SAD B C U ifil 35 BE O MR % 31 7L #E & MR
BENBATOMMERD T2, =7 L L /O GICT, MEEBNIELLR 783, SADIZLAH~
a7y —IRH DAL R KOV R IE R M S A7z, M8 BEMR OFE BN - NBEAT
HafilE Lz, ma— BASIEREIR T b TS,

[iER] (2B O KICID DA IIE DR S @ B DY T 70 2 7 DS HY BRI AR fiE
WEEE & U, SOOI N/NEIIREEMR OZNBATT b MRIEMA L2 RIB Sz, FEREE
BT UL U RINOOEEIHIL - ZEn b, WERIPET VR AT ae R EETNIZES 72> T,
BRI T RIEA BT LI LIV EF I V2R T HEE 2N, =LV U
M EZE B 23 R U7z i IfLE R Ol i Ic A EE 2 bhd,
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Effects of Antihypertensive Medications on Pulse Wave Velocity in the Elder :
Preliminary Results of Health Research Volunteer Study (HRVS)

O B2 5 sk (LR 22 flH ZeR0, AU BER | BB B
L (W) G477 =074 —(LPC) ., 2 HIERKRYH ZNFEH
3 I RFAKTAT 1 Z—NE 4 HARKZESBRAEES 22—

[B&] 4 B Clx805k LA L @l (26t 3 2 EFEO A AYENHYVET HFZE LRSS 52 0 AL
BIDIINTIRoCNND, ABFFE Tl i w8 ML 12351 2 S HR L O 50 S % IR 3 B DB
OIRELTZ,

[RHREAR] LPC TIL20004E X0 &l OB/ /e A X H A FE T Ui GED) ) 22 E1708
FECRAL TWAAY, 20024E11 ABINHO R BT LT TEss ko RN B9~ 5 54 M i
&= —MFZE (HRVS) | ~OBMAEED | 200544 ] FTIZ4084 A%k L7-, 4 ENE2009 4
4 HETITHFEORIBBILE AL Z T2 318 Bl D72/ TIRBGH A Fedk 2 2L D TE 2134, oL
R, ABI0.95% BR< 199 61 (B ME98 61, Zeth101 61 : 77 +4—82 + 45k ETORRIM) &bt
DXGELUT, RPN EAREFZIR A FFMAATV, 250 S LT (HERIE , JRIRIE, IRk

JE) . DI, baPWV, ABI, Al SBP2, CPP, eGFR, BNP72& DS HEA MG O HRE LT, 5%
BRI T IE R LT Chh o7 JEIRPR O T (8941) . BIELKE TR & MLFE L~ W)[ﬂfﬁf
PRUEZ AT TR ITRE (3441) | RRBBLEE PSR ERREASBR AR S AU 72 IR (32481) it
JERREZ ST T IV EE (4461) (20 LT, ZRERM O LT IiTone way ANOVA (BER LI
Scheffe 1) . x> DR O LI 1T paired t—test, FEXBFEEE D HLRIZIZ 214 VY, p<0.05
FHBELLELEZ,

[#ER] = N —WF o i 554 13 A B TRE =TT RE =TV EE THY, PWVHITREATRE=TEE=TV
FECH o7, B OFE M LTI 2 7 8 23 TR TR =1V EE TR, baPWV  TEE QHTEE=IVAL
RELZ2 o7z, ABL BNPIIBIER T T3REMITA BT 72<, 5L D eGFRITA I IRE=11FE=11I
BEOIVEETHY, SBP2, CPPIZA BIZIRE=IIAE=IVBEAIEECTh o7z, 5HEZ DAL BNPIZIZHER
FerRDIpNoTz, BEEHITCCB, ARB, BEEFIRIEDEHRLINZI65%. 51%. 14% THY,
CCBEARBOFRIZ27% T o7z,

(#5581 155 1E 0O i i CIESE ORI TPs, PATA EICIK T L2 2%baPWVISA BT K LT,

B I L~V O FE TR i i T CIEULTE O - & I2baPWV DBEE 288 KN FLH T, 4k
WAL, DT E S I 15 A ST QO RE IS A ORI T EFE RO &

EHITbaPWV OHER3ZRBD BT i & ML ek 353k O A ks rie s,
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The Close Relationship between Brachial-Ankle Pulse Wave of Velocity and the State of
Anxiety in Elderly Women with Lifestyle-Related Diseases

OB #1255 BT SR H7 ik AR ARA Kfd, =8 TR
AR5 SR TR 2 —

[Be] 4, BYIREE AL OFEAEL L C BJbi- /& & IR 5 85 2% (brachial-ankle pulse wave
velocity; baPWV) 23 H S THRY, D MAEFREDO FHIKFD15EE TS, baPWV L4
SO DA ELE TRV BIZ IR L, 60 5% 2 X DB D AMETRMIC LA T 228D REN TN,
DI PR D FIE NI OB T B Rp I & O BTG WA AL TV 23, baPWV LD BAT BN RFEE DB
BUEBADNCS TR, ANFZEIE, AR E S 2RV T LB TEN R BE RN 0.0 . A
SERRIRI - LA L C L baPWV LB~ H0 500 % 5B AR BN RGEL 72,

[B&EHZE] 20044E4 F 7352009410 A ETORNC, Mo #—|2TAEE - 538 - EBigEz
221514 (FHIHENE5T.4 + 11,9, FPEA6040) OATEEEHTBE (L, milE, @ik, B
HREIE) 2Rt GE Ulz, $HRE TR, FANC AT EEC DEATE LD T v — M2 a2 &5k
DTz, DEATEMEEL T 247 ALTEI S Z— WRBE « BRI DA HIE L, M 3R
DA 2 OFEA A LTz, formPWV/ABIZ VT, IfiLE, ofa%k. baPWV %72 5 B Gl E
Lz, Bz 2 g 60mtbh EREL 60 s ATRED 2 BES /0T, A BHCEB UV ThaPWV LBEM O E
BRIR - f OV BRAT AR & O BELA 73 AT L 72,

[#ER] T~ COREZIN T, baPWV EAEES, MILE, DHEEE DO RICH B2 IEAH B ZRR0 T, 60 7%
PLED LR IB WD TIEESHIT, baPWV LIREE R L L ORI IEF BIA 78D 72 (p<0.01), HElf
SINTORER . 60K LA DL PEREIZISV Tl AR, DATIEL DGR . BMI &I 3ASZ LT R
AR DI0aPWV DFLEAIN 1 £725 2L 3RSz (p<0.01) . baPWV1700cm/sec B4 &) 27 & F73
L. ZER P ATy 7 EIRSHTEATI L IRIERZE A5 830 SAT FE IO 3%, IRIBARZ2 41 A 2L 1
BEDEIAI A X 3414 THh -7 (p<0.05),

[EER] & o ME ISR W CORIE AR Z 03B IREBERE AL O fAEIN - L7a D ATREVE A R &2,
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NAYRIEHEIZH 15 Visit-to-Visit M1 E FEE D BEIRBELIZRIFT
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Visit-to-Visit Blood Pressure Variations: New Independent Determinants for Carotid
Artery Measures in the High Risk Elderly of Cardiovascular Disease

OZkIF B2 B I )] R, B fise! ik Gh
1 AVRBERREEEBRARNEL, 2 TR [ BAE e R s 2 I T

(B8] T4, 4h2 2RO Visit—to-visit IfiL £ A @ k23 M2 F 5+ 27 B F IR T Db
ZENIRENTNDA, Wi OBHRICB TSR EAEICOWTIRRAZR LN LV, RHFZE T
Visit—to-visit il EZ P LR SAB RO T FL & O Bl AR at L7z,

[H&EHE] mlu e, BRI, JEERFE, WD B1 oLl E2f 35 (VA7 & i 201
Bl CPEAEIRT9.9 = 6.475% ., ZIET5%) (L, Ak ERE (1 1) ESHER— = — 2 MifT L
7z FH12[E OSSR MEAIZ 31 5. Visit-to-visit Ifil. £ 28 By M (Standard deviation [SD]F &Y
coefficient of variation [CV]), Maximum (Max) . Minimum (Min) , 35 & O Delta (Max-Min) i
ALz, = — |2 X0 SHE) )k O Max-intima media thickness (Max—IMT) . 3 & UtStiffness
parameter 3(SPB) ZHEL 7=,

[#58R] Max-IMTIX4EHE (r=0.18) . &t (r=—0.27) MU FE (r=0.15) . High density lipoprotein (HDL)
(r=—0.18) , [HEI ML E (SBP) D CV (r=0.15) , Min (r=-0.16) , 33X U Delta (r=0.25) & JEHEH 1
J£ (DBP) D CV (r=0.18) &4 E /2 AH B BIGRIC I o7z, SP BILAFE#ER (1=0.29) . WRMEJEE (r=-0.14) |
HDL (r=-0.18), SBP®SD (r=0.17), CV (r=0.19) , Max (r=0.18) , 33LUDelta (r=0.22) , DBP®
Mean (r=-0.15), SD (r=0.18), CV (r=0.42) , Min (r=-0.23) , 3L O Delta (r=0.23) &47 & 720 B
BIfRICdH o7, ERYR I TR, M BEE, HDLE, X0 Mean MEfE CHE#ZD.
SBP ™ Delta (p<0.001) I¥Max—IMT &F E72 BE A R L7z, [AARIC ARl M HDLE, &
O'Mean Ifil [l THf IE# &, SBPO CV (p<0.05) &Delta (p<0.05) , DBPOCV (p<0.001) &Delta
(p<0.01) IZSPREF BB AR LT,

[#538/] AU RY & E TV T, B Visit-to—visit O MEL &M 1T, HEWRO T Tr—203F
JORT 7 XA, ZOFEMEETMANL L TR 35 2 EAVREINT-, Visit—to-visit Ifil [ 2 B P
DA B B9 B iR E L C SHEREE L O FTEA VRIES LD,
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A9 Ry F0—LEREFOERBLSEFEREORTERGEDEE ZE U IRE RO R MO RO A ERA BRMERF LU TET MTRIRSIUE (8=0.417,

Increased Arterial Pressure Response to Dynamic Exercise in Normotensive Subjects P<0.001),

with Metabolic Syndrome [RSER] 22 e I FE 28 IE 50U 80 B B IS I T ITE iSO L S 3 i B 28 5 Z L 3

O JUETL i3 (517, e e , . B ARG FLE SR 8% RO T ZEHBNTR0 | 2O RN 7 OSBRI
SIS SR BAT I AL R A, AW Rl BN TRELARBIERRINT,

1 FREB L RSZ R R HRAEE S50, 2 KIBE R

3 RIS SEE R R i A A AR

[B &) PNIBARN O # A SR L9 D i E mfE., BRI | & Ui O SR AR R I BUIREE (L D
FEIEOHE R IZBI D 22 LMD TNND, F7z, BIIREEL ORI BRI 586 S 2 ML N 2 [
RERAT A7 RAD LFT, BV AT 2R M L F-E2b /b7 At 2, £2C
AWFFE Tl ZFFRAILE DN IE B B D BIEE G, AZRY v 72 B r—DHE IR - O 5 F
CIE B BT RFO F LSS LD Bl E T Lz,

[H&REAE] ZFHFMLEAEFIICHD 4 - D E B BRI BRB OOV B4
53544 (43 £ 87%) A%l I, | L& ME s ERE, 2 155 e i+ IR B S aE, 3 150 e & g
+IRPHE AR S RE . 4 IE I A R S+ MR RE S R D AR AL | PR C A
(SBP) L OMEMRMIMLTE (DBP) 2+ AL 612, Z2MERERIICED, FEAERG (TG) | fa=
A7 m—/L (TC), HDLaAL A7 r—/L (HDL-C), [§E (FBS) & & L7, EE) A LRI A i
BT VT RS =l AL, T2 7 AR CREBEBR S CI2E L7z, 3R P I 18 i B 4
& (AAR= =Y BISTBP-780B) % A\ N C i 4 HGEH T U7, SEEh AT I3~ 2 i BSOS
100W DA FREEIC I 5 FH) M E (MBP: [SBP-DBP]/3) +DBP) 48R LT, %7-, FIFRE T
DDAV AR — o EE FC TR0 (%) 25U AP AR R EA L L7, (Z
2=7)

[#58R] 100W O AR 235175 SBP, DBP, MBP D11 3% 412 41 175mmHg, 90mmHg, 118mmHg
Thotz, /o, MBPIXAEH (1=0.27) . ZHIFOSBP (r=0.28) 3L ODBP (r=0.38) | HBIFOH
KPLAIEL (r=0.50) . TG (r=0.16) . TC (r=0.19) . FBS (r=0.18) &4 B2 HBIZ R~ L7z (P<0.001),
WIT, AZR) w7 R a—AOBWIEREC - TIE S, J5E R . & oA #8228 E L
72D 2T BB AT RO MBP &8 b D CIEME(L L 72 Z A2 T 2 W T R IE - O EFIC LD
REBAE T LTz, MBP (Z A7) 14, TR I E T~ CIE W @ it £ % CH RIS AR~
7= (P<0.001), FE7=, IEF @ MEMLEE O/ T, JEE IR (n=T1, Z=0.59 + 0.84) <° i M43
W 5% (n=45, 7=0.69 = 0.86) TILFRD /21 (n=105, Z=0.33 £0.83) {Z .~ CTMBP 23 &\ ME
MCHY, FFICNEE S & s O 5 PER L2 EIAZH (=42, 7=1.05 £0.93) TITHL
<EfEZE R LT (P<0.001), SHIZ, MBP (ZA27) 20 B E Ui Rl /04T Tl E &l
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Home Blood Pressure Monitoring Using Regional Optical-Fiber Network
OmJEL HEZL /NI e A BE—3, = #TRE?

1 Bl R R AR 2 AT FE R B R R

2 BIERAR AT R SRR IR I A B

3 BRI R A R SR TR s 5

[BR] EREs b E T T BRI T, RONTZERD Y — A& IV ZEMITIEH T 52Ln
HREND, IO HE{E 4 (ICT: Information and Communication Technology) MDAz~
NATT T ISAADBRFE L, MIEZRE DA ZNAEFREE BN T =2V 7T DA HELL T
BY,| HEFE A~ OFNE AR B LR Lo TE T, SER23HT H OO T V2V R I
PO RS2 & TR RS T LR 2 A5 TEROHIRANIE LT 5720 | BB e L
THLT BHRIRDNIE T 7 A S — &R T D7 — AN\, AWFFE T, #%8 HIm I Hom {5 By
FINE FAHEME 26 00 SCiR 2520 T | MU 7 7 A /8 —#8% I Te A~V 207 7 1 D AR SRS B~
OFNE O etz F LIz,

[M&REAE] B0 R TE T2 A (IHERFRARE A IT) 25t R Mk E Lz, P8 7 i 320 R o
PEEBICAC L . @i =R1334.3% CEA LT EE EZMRE) Thd, FrE s CEAEL ~ L)
TESHUT2 248 25 02, HEHL (Bluetooth) THIE M Z A% TEH MR (HEM-T081IT) | fFH L
FLAEEE (HBF-2061T) | 234531 (HJ-7201T) (Wb A s ~ VA7 7)) 288 5. L & FREIC
RELIZPCODIT 7 AN —ilZ @ CCRIE 7 — 22 - BT 50 AT LERREELT, Pk
2245 ADDRI3r A, A ay hRELL CYFEV AT LEA N TAMINLT — 2 OIEE(T-
7

[BR] FEMIERHC AR — 2T A T —Z ORI E N ATHETH 72224 (65 £ 5%, Fik561) % it
Mt Gl Uiz, =27 A LA RO BERF I FE LA 1 138 &= 10mmHg , #58E 176 = 9mmHg Tdr-
oo PRSI A OO FRE ML O R E I FUT 82 £ LT[R THY, RTOT —HIHXT 73 —%
LT == ICER ST, FREIMEOFEIE, AT 125 £ 13mmHg (p<0.001) | $E3RIHI73
+9mmHg (p=0.077) THY, LHIZHERG fLE JORAEZ 7R LTz, FEEE I o I W28 B FR 50 2R
HEHAT7.7 £ 1.6%., JR8EIIT7.5 = 1.5% L BiF Tho7-,

[#EER] MR RO PEE 2 =5 CEDMEFEA V-2 LT, PCIZARLA DRV & TH il
B AA LN T =S EfEme T HIENCTE I, WELZT — 4213, (EREZ O T —F~—V L TR
EFREIIE L TS, At JOSEGNE LS HTET, BRI I LT
<FHHETHD,
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EMBEOREME GAR - FHi) £8. IEFEFZAL-
telemedicine R EMEE=2(Z& 585

Seasonal and Weekly Variability of Home Blood Pressure in Hemodialysis Patients
Evaluated by Telemedicine System Using Cellular Phone

Omlar St wPom FHAE Pl G055 /K fade! R 53 A TR
1R T SEH BBBENEL, 2 B EERRARG2HNEL 3 s ERE

[(HREBM] A TiE, D& ES M EOEB S FHIL ., BHE LB F AT 2R, i
ARAICERPIEZ VbV TN D, DILVE TR L WENTEF TIZUAZ OB B AR S
ZEFIVEETHD, £, FEMITIE, SORMTEXDS TRICEBEICHEBEL, ZEME, D
BN ERHIBINTND, BEASALT AN ASRNIERR F M E AR, BT REICB VT,
MEOWEM, BEEBZRFL, OME FROIAIEELRT D,

[RREAKR] A @il E5 CFAm7051T) Z BN E5 (=12, FE=6, Lih=6) lZ&5-L.

R LR LN SR AN, 21 ~ 253 MO # % EATIZ T EZRIE L . 4 235
L7 Telemedicine A7 A (1 FMR) IZTTF — X & X EL THH o7, 2006410 H 2 HHI4 4R D
T RO LT, HKENEN A OBEITAMAZE IREL, KK LOBEITAEA %
FIAELT—EMAE L ANDETHEUTIRITL ., F2, 12, 1, 2HE4 LT, L3 » A 5
IR B RELEEABbMRF Lz, o, FEIZ LIENTATM S LT RLFURE (NA) b
HIE LT, BT i R 2 TR T,

[(RR] P ZLoBEBAB LG BT B EOLEB R REN o7, WOMmEIFEL A 162118 /
77+ 11 mmHg, 21 147=18 / 7310, 3 A 156 £17 / 76 =10, 4 1 146 =19 / 73+9, 5 1 155
+18 /7611, 6H148+18 / 7410, TH155E17 / 76 £ 10&BHT H OO, 3.5 H TH2,
4,6 HIXOIE CABICEL, FAEICH6, 7, 1 H SIS FH-35Z 800 s i
B OO LT TR RIS bz, FOIRIEE L E T RROE(LTZ o7, &
DOIEZEBL, BHTHOF 1, 3, 5 HTH2, 4, 6, 7 HEHIRUKWMEAI7Z~72, FHIZB)ICIE
415819 / 16 12, £149+15 / 7311, H147+18 / 7211, FK155+£22 / 78 = 11 &L
M cA LR, HOMTHEAEZED -, BHTHTINAIL, 4539+ 231 pg/mL, #3568 + 162, &
3451242, FK600 £ 487 THY | A LB A DMITAH EAZRDI,

(ER) i a2 i (83 oD SERE M [E 22 B 0 H AR BY L0 b AT A AN L, FREi A B3 22k

MRLIEEY OB G4 RSz, BT B TH— R AN LRI, Fidznll bic, mECEDYA
DM, FHAEE T HEREL T 2RI A o ELFEZLN,
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White Coat Effect in Relation to Gestational Age in Pregnant Women: the BOSHI Study

O HEF 502 RS 223602 feiif AR xR 0t B B4 IAHE I35
A BRI BFHACNE 0 A B DR 3R )R e
JNTEARE i AR 20, B HEDI®, 4 T

1 HAERFRFPEETR « SR, 2 WEERRT, 3 AXF IR

[BR] AKRBSRITER T I ALNEHE THH S, RGP ORI ZEic o TIEEL
FIHI TR, ABFZECILIE# MEAL B WO CEARE B & AR R E O BIHEIZ OV CREA
L7,

[RREFK] AUFTEIE, ARFLERIPETITHITOLBOSHIFIED B L TIT o7, fUE
AR FLEIAE TR DM ST EE PRI ZAT - T2 TR R ARG 2424 T D, FE T L4k
MEDOHBIREC, ARRE, (AFRHR) = GORMIE) - CREEMIE) THEL, MIRA L
\CRHREAT o7z, F7o, SR 140/90mmHg {2 AR § 5 Z R LIS DWW Th s AR £ 71 &
JAVFHRLE,

[#8R] 14R5.6.7.8.9. 102> 12331 DML -S40 i O A8 R 5T, £ 2410.50/0.36,
0.51/0.47, 0.56/0.43, 0.55/0.48, 0.61/0.49, 0.59/0.58 mmHg Td»->7= (LA HIIMLE / JE 3 54 i
£), ARBFEOVE, £nEh4.5/1.7, 4.1/1.9, 2.3/1.7, 0.5/0.5, 0.7/0.7, 0.8/2.0 mmHg
Tl FFRAME140/90mmHg (2 FH 24 32 K B2 L £ (X2 1€ 4, 114.6/68.0, 115.5/71.2,
119.7/71.3, 121.3/73.9, 123.0/74.0, 123.4/76.6 mmHg Th-7-,

[HEER] ATARRR I & &b A & SR RE L O FR BIAR AR T R L, ARk I 140/90mmHg {2 AH
W HFEREMTEL T R Uiz, F2 IREREE L LI AR RO RESIIWA Lic, HIR%
DRI & L SEBERE DY 22 &4 TE T DBIT, AR R A T DIER O L VL %
HOMENRHLE DD,
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AEMEMEREIZSTAARB(AGILEY) +DEFIREGFRE
ARB(/\ )L )LEY) +iB/MNEFIREGAICH T 58 BiED e

Blood Pressure-Lowering Effects of Low-Dose and Very Low-Dose Hydrochlorothiazide
Added to Angiotensin Il Receptor Blocker in Hypertensive Patients

OB R = M — BB Aok st e 5 Ot B Ik b #iE R
L AR R RSP D - A R, 2 Bhs JF bt

[B#] JSH2009(2 W TT v ¥ 7o v I FREEHUIE (ARB) +/0 BRI RS, OF FIpRIEE
LTHERESIL T D, LinL, BEHSHDFRIRIED Fl IOV TDER B0, i B3RO
BT 2HE T e, ARl ad L Z50mg/ bR R a7 YR 12.5me (A #) Bl &4l (L50/
H12.5) &L L4 80mg/ ER By a7 VR 6.25mg (fi/b &) fil &7 (V80/H6.25) &4
P& LB R AL 72,

[REEAE] ARB ORI RAA-5370 @ MEAE B (26 1)) (2L, L50/H12.5 &3 A LA 514
(A1), L50/H12.55°5V80/H6.25 ~E10 2 T34 H Mi# 5-Liz (B#I), T D%, £, L50/
HI12.51ZE T L35 At (CH) (T ARG 72, FEFHE H XA, B, CHIFE TR RIT24 R
Rt 0 (ABPM) (2340 % 24 BER LT, Rl R & A i E o M8, 2 YGTAmE B 134
THE SO MLE PRERME, HDAICEE YD MEELTZ,

[REER] A WIS T W 5 B BIKE T HFD 24 BERA 142 1%, 124.4 £8.9/75.8 £5.7/%128.2 £ 9.7/78.6
+5.8mmHg (p<0.05) , F & 1fil J& 1%, 120.5+7.4/73.2+5.12> 5125.0 =6.8/78.3 = 2.9mmHg
(p<0.05) , F i JEIE, 127.6 6.3/77.6 = 4.755131.7 = 6.9/80.6 = 4.4mmHg (p<0.05) ~& A
B BRARR U, $7o I TIRED 24 R 13 128.2 £ 9.7/78.6 = 5.8725123.6 = 7.2/74.4
+5.1mmHg (p<0.05) . 4 ] (%, 125.0 =6.8/78.3 £2.9725120.2 +9.1/72.3 + 6.2 mmHg
(p<0.05) . A fLE L, 131.7 +6.9/80.6 +4.47°5127.5 £ 7.2/76.4 = 5. 1mmHg (p<0.05) & H &
AR T AR U7z, 2WRGHMIE B2 BIL T, Ml PREEICIZBIL T A A IR T e b BT T I
WA ERLE (5.7mg/dL A 56.2mg/dL, p<0.001) . MfiL{EHbATCAE=CH Uy M1, 5k
TR ERZET AR LN 5T,

[f&5R) D SR R FEEC A AN L50/H12.5 (3, /)N i) JR AR &5 4] V80/H6.25 0 24 FER o 1 £ 4
FEANEEAL TV, RIS, BRI (CF U TLE0/H12.5 238 I Tbh | NadEit ShR b BRI R 3K Tl
At ThiHEBbiviz, £o. BIVEMIE, JREEEAIV80/H6.25 THEALL T, L60/H12.5121%
YL AZLDRIBHEM Y R OB D ZE D RR ST, Lo T 9270 24 e 245 BRI I
D EFREREGAZMNHZENEETHY FHIRBEBE LG E . n PV E 2= T 5
ZEPHERS NS,
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BEHEmMEREIZBTIVIL=CEUBEDSIIVTI2ED
mE. Al DEBADEE -ABPMEZRWV -S4 LIL B -

The Difference of Effects on BP, Al, and HR between Morning or Bedtime Cilnidipine in
Patients with Morning Hypertension —A Randomized Study Using ABPM-

Ok AfE, 50 Z& T wide, W B8 WIF 2500, M L R, 2 75—
R VA AR T R TTRDE A BRARVE

(B8] SN =P AT LANTINANTL G L 20 DT 2V b I L SRR AR RAS R
PRLAEVEF . MRS R e MRS TV A PERRE Y DU R AL L MERFIChh D, $7- A 3K
AN D MAEA SOV RZEL T H SNAK S, 55w =2 il 35701k E
B GRNEREDRELH D, ST L 1TV =J Ol b shERTR 5%, Rl E
BIOANCEZDEBIZOWTABPMZ AW THREILTZ,

[R&EHE] Ll il E (ABPM CIUHE I M E 135mmHg LL_E) 24§ 28 £z 3G h o
i R A3 (P26 41, IR 60 + 127%) , 2L =VE R GIHHLLIIINETO
WIRIZEINL . T4 BMIHAEE G IR GACHRD 31 oA — 7 v 7~ skl Uiz (Gl k21
Bil, BEATH G RE224) . =V AR GBI W 10meg/ H &L, 1 A BONKRSZHE TR
oy SIS T2 A 20mg/ H ETHIE L 72, #5011, #5:3 0 H #%ICABPM B LU AIZ JIE LT,

[#68R] — B O LU 5 1 134224 T 153 = 12mmHg A5 136 & 12mmHg £ T T (P<0.01)
Lz, DA TR O ANT 2R T85.6 £ 11.5%2°581.2 £ 13.1% £ T T (P<0.01) L7223, 5l
B G-7E vs IRATR G-HETO T AOLN > T0, TR (3:30-6:00) . F5 (6:30-9:00) Ui
MED T A IE IR 5 8E vs ARATE G- HECHR L7236, R T-10 + 14 vs -24 = 20mmHg
(P<0.05) . FHIT-14 =17 vs —26 = 15mmHg THY (P<0.05) LHRFTEE 5 CLY K&K T 2h %
DAV, FE LRSI ST P %R L7z (-4.1 6.9 vs —0.3 & 5.8bpm;P=0.08) ,

[#EE] © L= e kA - Bl ER I AIOE T BTl 5 IRA 5120 0b b
PEL, K - REORE TIXIRATHE S TIELNDZEIVREN T, &M« Bl
A THEE T A= ORI G5 LT 2[EH 58 LV AV T 26 7254 AT HEMEAS R
i,
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The Relationship between Blood Pressure Control Status and Lifestyle in Hypertensive
Outpatients

ORH #i T4 st 5 35587
ENLIRBERAS SN R — i EN R

(B8] @i EIEHEAT AR T AL DEE T D 22 R HAZ O R O 70011, FIIRHE A & T flifi
H72 B I ESEDO O PR IE L L I AT B E EHE OIS E TH D, ARMFIETILE £ B
WZ331F % JSH2009 %8 2 14 0D ML 5 2 BRI & AR T B & O B DUV TR 21T o 72,

[RREAE] 5 GUTINIEF & — @& i N BN @ BE o C R SR AR A oo & if AR 55661
A (BPE29940 , 236240, IR 65.777%) . 2010 4F5-6 H TR L 723die 2 B 22 O 44 SR L
1M 00 SR A AN CRE I B AR EERCIR I A AR U7z, 72 i 2 B9~ AR 15 B IR & (B B
OFERRIAZE M RICTRAEL, MEEFLEOBIRIZ OV THRFILIZ,

[#R] 2548 02010 FE O FEFE L E 129 + 10/71 + 11mmHg T, B&E B E % 21260.1%
ThoTe, millind (140/90mmHg Am) . #4E - F4EE (130/85mmHg Ai) . HERIE « CKD + L
AEIESOF (130/80mmHg Ai) 1235172 2010 4F DR 1 B AZ % #£1%83.3%. 56.7%. 45.5%
E20084FED74.5%., 42.3% ., 26.4%IZHEUIIIIL TV =, 2010 4R350 ) D00 F M 3R D B8 1 X Ca
FEHLHEB3.4% . ARBT4.0%. Wi # % 21.2% ., FIIR%E20.1%., BHEWIHK19.2%DIETH Tz,
R A - AR BEIRY « CKD « DFEEAS IS DL OFHIB N TH CaflibiREARBE
HULAE L CU 2N, R PR IR oD f F AT 132008 4E 0D 10.8% 2 ELL <720 . B PRT A& HED A 1E
b PHEAL T BERFSHY22.5% vs 721 19.8%), F/-FIRIED57%IZARBEDE
FlELTHEAESI Tz, TARTA TIRBEN TWAAEIEEIEOE EEH B OFEERIUZEIL T
IR O ES1% , B R ORMBAIEIRTI% , IR HIBR68% . 4 H 30 3 LL oiE®)32%
THY, B EAELELT LB O G IHL38% . BEAVEIE38% , WUHE 10% Th-oT-, EIEZMEEE
TOAIEEENP R NET22.5% 09X, BEEHEE 1EEH 758 1332.0%. 21825.9%.
3MELLE19.6% Chodz, 3HLL EOBETETH H 24 3 2# 1265 AT, Bk, IBiE TA=Elc
%< BT BAER RS TH 2\ EIANC B o7,

[#EER] TR 364 5 To B 722 OF PR IR IS KV BEE BB O RERCR L 72, 657 AT . F Pk,
JE i CARTE B I O BE FIH H R3S o 1o 2B ATE B IS BRSO B(E SN E THDHEE
bz,
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Awareness and Practice about Japanese Society of Hypertension Guidelines for
the Management of Hypertension

O/ M2 RAGR 23600, S0 L RS ME A R A ERFEEERS

1 BRALR AT R SE B R AL A IR, 2 SR e AL
3 W IER R R PR R AR A A 2 1

(B8] A A M E 2 EIC S MERIR T AR T A DUGET AT > TEIZD, T ORH - &
FRBUTRATHD, £ZT AR DITARTA L FIFE B L OSGETIERIC DN TELEEITIZ
EE T, B MEIRIRA AR T A OFRH « JEHRBUCB 3 oA 21T 72,

[AiE] 20094 1-4 A 2@ LSBT AR S IC S UT R Z % G 2 LT, @i EiEHE 5
ARTALDOFRF - JSHIRBLCEE T2 B 7 v — N &EE T o7,

[#5R] iE~12,306 4 OEHESBIME DB 6,904 4 ([BILEE 1 56%) HHafd EEREINS L, A
FAASDEIABICH TTH-725,7954 (1 :89%  NEHE :81%. 407 -59 7% : 56 %) (T2
TR AT 2T, 5,7954 D55 5,5354 (96%) I @i EIR AT AR Z 422004 (JSH2004) DIFLE
ZRFHLTEY, TDHH 11,5874 (29%) 73 JSH2004 DN Z BN L TNDEREIZE LT, JSH2004
DIFFEZFRIRL T 55,5354 DH 5| 2484 (4%) 1L FEIZJSH2004 (S HE o 7= i@ i £ 72 % L C
BY, 3,4174 (62%) 1ZLL D4y, 1,63944 (30%) 1% 8 JSH2004 |25 > T E 2R AT -
TWHEEZE LT, JSH2004 DN ZZ B L TV A 1,587T4 1288 TE, 18044 (11%) AAHEEIC
JSH2004 129 o7z MEZFE A L TWA SR LT, E72. JSH2004 DAF(EA 72 L TV 45,535
£ DI 55% M2 L E I 0 e ML FEEE IS 140/90mmHg 2 IV TE 0 | BEIRIE £/ 11 B RE
B A O i i A (130/80mmHg) o FEERAGHRIAE 0 o5 i i3 1fiL A8 (140/90mmHg) | B8 L UVE
PR 0D AN A5 e o B A 56 1 RS ORI HEE (140/90mmHg) %, JSH2004 DHELEZHE> T %K
BlE ENENS2%. 45% . BLN28% Tdho7z,

[RERR] AR DR R, SAL O BRI JSH2004 DIFTEAFRREL . D72 &b —FE JSH2004 2 1= 1.
JERZIRITIE AL TV e, LALRAD, & i E2 W R0 E B AR O EILEAMI Lo TREL
EH2NTWe, T, S, TARTAL OB KIFENTINA, A IZES>TUIHART A D
Tk DT LR D H0E LI,

B AT AAS MEEREE - SRR OZ b L E Sz,

220 mMEEERAS

38



FRIEEE 1

BIE - ARy I o FO—LDOEFERE—RE - HERTHTELY
Epidemiology and Pathology of Hypertension and Metabolic Syndrome:
Outcomes from the Tanno and Sobetsu Study

SAS FEA, MD, PhD
FLIRERL RS F R

ALBREE RN R N R RS Tl CHlkE TP O - SLEEITERZEIL, 1976 RIS ALHRE AR — > 1
TR JFVCALE 2 & (2 RS BT (BLAE DAL FL T EF) &AL & 7 75 50 oo T £ 1912 1f 3~ % A1 BRAR L
RISV TRRARES L2, ABFIE0 B AL, @ fE BERP . IEG 72 O R IR 7 &0 i
BRBORREI T D F IR Th D,

AR IX R CACHEE NIC Y | fE A B RE LU | B2 S IR O N DA Tho72238, B
BREE O 7 BT R EL, FRIZ2 A OV RIRIZER B AT - 14°C | HEERT-6°C Th D, ML, 2D
SR 5% TeBRBE O ZE3E S ) ML R0 L8 R R O FIE I % 5 2 DI & RET 528
HHD1 > ThHote, LMLZDHROBRFHIEIVRIRRE DBREEO PTG | ALHCAE TG B 1E
B L LESOBE RIS DIV B AR RO FIEIC R E LB QWD ZEAVHIBAL , DU i) i JE B
PRI EN NS Tl ML PR R D fE IR K] - &7 20 A3 B L8 B # i FE R E & 0D PR L2 TP DM SRR L
T, WRITEERT O, 4 H ETOMERVITOT> TkFESIL TN,

Alald, AR —MEEPDRLNTZ S DO RO T 5 G fiLE AZRY 7 Ria— A (Mets)
BT DU AR AT T,

EARB O @ LE, MetS OB DUV THGEF « HERTHFZE O R 2 A&, mIfLE, MetS D4
FEIE T I LB AR E L ITHINL | FRIZ oM B W IR O IR 2 A 722K 50BN
LCH0 A TIE B VEICIT A L7225 TNz, Mets RO LU Ik, wifE, BERIS, BEE
RBRB OIRMELE T 40520 EOBHETHI26.4% ., LPET8.8% THY, Hikd4 N1 A,
ZHED 10 N2 1T AAIMetS ThDHEWI[E EAERE - S8 A DR E Rk OFE R Th -7z,

MetS DY &L L TIXPNEIR I DAL DA AV ARBUHRIR BB 5 | & Sd, F MG M)
DOTWSNDOFEX DYV ANIAL (T TARIANIAL) OFECIY, @il EmiE, BRE, BE
PR ILE SRR T<D28 EBRICBUED A AR FEUEZ LD IG R AS & O FRHE 8 1 £SO IR
DIFAN R .2 DO DWW THRE « GO 7 — X X0iFL Cd,

H AR 0D R L T oo "CHE SV I AR O BE IR I FEAEY 27\ Z B9~ 28050 Tl 1994 4R 0
ELZ B H ARG, FERIF 2 BRSRF T IEPHAE S 1 85em LA L, & 90em DA A fE AL
ML, R AR & AR AC I BE T 2003 4E D\ M 2004 4 COWERIF & DB E 4 L
7o MEERAERERECILIEM AT A L U CRE IRIR RIE 2 13 RIS SR Ch0 | I E OF,
B | FAT L AT m— Al MDA M TR LT Y AT VR ST O e B
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JIEL i O RS S LS5 9 B AR R EBR 132,59 THY . E51Zbody mass index (BMI) = 25 0 T
DA BETHIEL TH 2.07 LA EMEEZRFFL TV e, ZOZEND | MEFARGR D3 HE FRIF FIE DA B e
YAZ TV, BMUC LD AT L0 b IE PR Lo CHIlE S3 D I AL 23 L0 R B R I FEAE 1 5228
THIEDIRENT,

7 [ 0D I P B G R S AT IR 00 8 L E FEIEY A IC DWW TH R FTL CD, 1994
O ZDHE LRSI, @il EEZBRER T, B AR S IR IR C20024ETO R
M OB 2 el Uiz, £ OEE, 199447552002 4E TOREERALT O E D ZE LB RaHT AL
7oo FVAEFELIIERE S AL T 2002 4 (2 (X RE AR L2 72 o 723 36 JOMIIAR FE R, 2002 4 B0 0 it
BETH 1= T M FIEH I ISR Tholz, TR OF, PERI, 157 & T
(I B M = 130mmHg 222 / E7 X BEH ME = 85mmHg) . #a L A7 m— LA | WG o A fiE
THIELTor VAT 4 7 B S HT O e . W1 HE 0 N AT i 00 1 1 FE T8 AE N5k 3 2 FE 5k f i e
132.33 THY, 199440352002 E FTOMEFHEOZAL S 1.06 A7 B/l A ZE S L L TEIRS R
ToZ M n | NE I 1 & M FAE DA B ARV A7 THY | FT- R ORI O A B & 13N
U CHEBRRR O K AR O & i EFRIE DO FRIK 1 ThH I Eb RS,

REF « HEHERT O RAERS T BRI 144E B L 727 — 2 Tt HARD I > THIES -
MetS DA~ b CRDME, DFFREZE DA ROFIER LU ) [T DY R 2B D e i,
W oL 2T — UECHIIE DA > X H131.87(0.87-4.00) Tho7z, Ltk T hvhA7%
80em 2T HE2.31fF TH I/ oT278, 90cm DA bA7 TITFAR IR 12 3.28 (312 0 b B &
TR o7, ZMED80em 3w b7 LD AR IZA LT DRk s — T 5,

U - LTI E OTR—MIFFEChHY | AR O Rig & LRI T — 2 OHERE AT C
VDo AFROEMIE « AZRY Y72 Fu— DL L Tl BERRATE L TV 208, AR,
EDFEMEAAIT B,
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Blood Pressure Variability:
Emerging Role in Risk Assessment and Therapeutics

Suzanne Oparil, MD

Professor of Medicine, University of Alabama School of Medicine, Birmingham, Alabama

How, when and where to measure blood pressure (BP) in order to diagnose hypertension, determine
the need for treatment, and assess whether the treatment is working is a matter of major concern to
health care providers. By convention, and dictated by practical considerations, the BP value that is
generally used to make clinical decisions and determine prognosis is the patient’s “usual” BP, based
on multiple clinic readings (1,2). More recently, addition of home BP measurements and ambulatory
BP monitoring (ABPM) has enhanced the precision of BP assessment over time and refined our
ability to use BP to assess prognosis. These approaches have focused on arriving at a patient’s mean
systolic or diastolic BP over some period of time and have dismissed BP variability as a biologically
and clinically unimportant artifact (3-7). Guidelines recommend that patients with variable clinic
BP be assessed by 24-hr ABPM or self~-measurement at home, or both, but only to smooth out the
variability in order to obtain a more reliable measure of the patient’s usual BP (3,8,9). Variability in
home and ABPM readings, visit—to—visit variability in clinic BP and transient fluctuations in BP in
response to specific stimuli, e.g. stress, pain or postural changes, are not generally thought to predict
future cardiovascular events or mandate treatment in the same way as elevation in usual BP.

Intriguing new data have challenged the notion that BP variability has little impact on cardiovascular
risk. Data from the Stroke Prevention Research Unit at Oxford emphasize that there is a striking
relationship between BP variability and stroke. These data showed that within individual visit—
to-visit variability in systolic BP (SBP) is increased in cohorts at high risk of stroke, i.e., those
with established cerebrovascular disease or previous transient ischemic attack (TIA) or stroke, is
reproducible within individuals over time, and is a powerful predictor of stroke independently of
mean SBP (3, 10-15). Evidence from randomized controlled trials of antihypertensive treatment
and of secondary stroke prevention, including the Anglo—Scandinavian Cardiac Outcomes Trial Blood
Pressure Lowering Arm (ASCOT-BPLA) (16, 19), the Medical Research Council (MRC) trial of the
treatment of hypertension in older adults (17) and the UK-TIA trial (18) also support the thesis that,
independent of mean systolic BP, treatments that effect the greatest reduction in BP variability are
associated with the greatest reductions in risk.

A systematic review and meta—analysis of data from 389 randomized controlled trials of
antihypertensive treatment carried out by the Oxford group queried whether inter—individual BP
variability could account for some of the unexplained differences between drug classes in stroke
prevention (20). Calcium channel blockers (CCBs) were associated with the greatest reduction in
SBP variability compared to placebo or to other drug classes; diuretics were associated with greater
reductions in variability than angiotensin—converting enzyme inhibitors (ACEls), angiotensin receptor
blockers (ARBs) or beta blockers (BBs). There was a significant reduction in risk of stroke during

follow—up in treatment groups (CCBs and diuretics) that had less variability in SBP despite only a
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slight reduction in mean SBP. Thus, drug class effects on inter—individual variability in SBP appeared
to account for differences in risk of stroke independently of effects on mean SBP. In contrast to
stroke, reduction in mean SBP, but not inter—individual variability in SBP, was related to risk of
myocardial infarction, heart failure and cardiovascular mortality. Data on within—individual visit—
to-visit BP variability were not available for this analysis, but a collaborative analysis of individual
patient data from randomized controlled trials of antihypertensive treatment is in progress.

In addition, increased variability, assessed by 24-hr ABPM, has been associated with increased
risk of developing target organ damage and cardiovascular events (21). Robust longitudinal data
from the population based Pressioni Arteriose Monitorate e Loro Associazioni (PAMELA) study
assessed the prognostic value of office, home and 24-hr ABP over a 148 month follow—up period (22,
23). Office, home and ABP values were all significantly and positively related to risk of mortality,
but the slope of the relationship was greater for ABP than home BP and for home BP than office BP.
Further, compared to participants with normal office and 24-hr ABP, the risk of cardiovascular death
was increased in those with selective office BP elevation (white coat hypertension), selective 24-hr
ABP elevation (masked hypertension), and elevation in both office and 24-hr ABP. SBP was superior
to diastolic BP, and night BP was superior to day BP in predicting death. Overall, the PAMELA
experience underscores the added value of out of office BP measurement in assessing BP variability
and predicting cardiovascular and non—cardiovascular fatal events.

In summary, BP variability is of great potential importance in a variety of areas, including diagnosis
of “hypertension,” risk prediction, decision to treat, choice/dose and combination of agents, and
development and safety testing of new agents. However, the best way to quantify BP variability in
everyday clinical practice remains a research question. Development of an everyday test for BP
variability that is inexpensive and easy to implement is an important unmet need, as are mechanistic

studies to define the pathogenesis of BP variability.
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