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Relationship between central blood pressure and its reflected wave with

arterial elasticity in masked hypertensive patients
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Abstract: Objective To investigate if central hlood pressure end irs reflected wave augmenzasion index are associat-
ed with arterial elastizity in masked hypertensives. Methods Three hundred sixty adults normaotensives | oifice
blood pressure-140/90 mum Hg) and 100 hypertensives [office blood pressers Z2140/90 mm Mg cr receiving antihy-
pertension medications) underwent 24 h ambularory hlood pressure menitoring,  Based on the hlood pressure, all
the patients were rategerized into masked hyperzensives {n=1325], normotensives {(n=225) and hypertensives (n=
10C) respectively. Central blood pressure and its retlected wave were measured noninvasively with SphygmeCor de-
vice, and carotid-radial pulse wave velocity (er'WV) was datected by Complior. Results Cenrral systolic pressure
(CSF), central diastolic pressure [CDI'), central pulse pressure ( CPP), central mean systolie (CMSP), central
mezn diastolic {CMDP), central end systolic pressure (CESP), P1 Height, augmentation pressuze [AUG) and the
values of cr®WV were higher in masked hypertensives than those in normotensives (P<<0. 0L cr P<<0.05), but low-
er than those in hypertensives (F=<20.01 or P=20.05).  After adjusted for sex and age, multiple linzar regression a-
nalysis showed CSP, CPP, total cholesterols are independen: risk factors affecting crPWV (B values were 0. 043,
0. (8%, 0.722; all P<C0.05). Conclosion Atherosclerosis in patients with masked hypertension is associated with
- central acrtic pressure; CSP and CFP are the impartant influencing falc*.ors of arterial stifiness.

Key words: Masked hypertension;  Ambulatory blood pressure;  Central blood pressure; Heflected wave

PR ¥k 7% Il JE ( masked hypertension, MH) B ZRIFESHELE.FHAHEN N ERREET.
EZEMEILER (<140/00 mm Ho) Wizt A S BILER MRER, PO FEDNCLEREKFFEFRLYEMNT
SR W M B F 5 (>135/85 mm Hpdtl, MH %) WS B B Sy AN E E RN . HATE AT
MHMHAITEEAFTERKARRAE.MATFLS53
BEHE WREHAESESTH (ZR200ICLIZD) W FRF B & L% Hﬁfﬁmﬁﬁmﬁﬁw, AW SEEIT MH £Em

R H (20001IWOSC) : AR B2 Rk B W B [2010013)] DRAKERKLE S E S RE LR,
B 8 1R B0 4L F-mail; lufanghongmirg@1om, nom




A ERLE 2011l AF IS HEF I Chin ] Hyperens, November 2011, Vol 1% No. Ll

+ 1051 -

1 N®5FH*%

1.1 X& REAEHEPLAEE 77,2000 — 2010 L
FAEE RN FER 40~70 & 0% B I E F % AR
A 400 AL AP 2EE 9950, [ i m B R
F 360 A (KIE 2009 (P E & LR A TS (2
R 95T, g B ol L FE 4B 100 B, BORTE] B R 3 W
HEJH>2140/90 mm Hyg 2% 1E 75 B A B B 25 8 35 5 G R
3407 M FE TE B (32 A M A~ 140,90 mm Hgx 28 8 51
Al G5 R 25 4 R LR OE W 41 22G fA]L B2 B iy
FE B B 7 LR S IE W (<0135/85 mm Hg) ;s MH £
135 4,12 87 i E<-14¢/90 mm Hg M@ &3h 5% &
=135 mm Hg F(d)D B Esh EF K E=85 mm Hg,
Hel b o . A &M ML S B o B R L0 LA IE
FEEHEMELLOER. R BT EMEN RS, BT
ARZUHEHEEHERE .

1.2 HE

Lz.1 —RWHMEELRENE —BEAmIL

BT G IFUE TAE AR R E SRy

AT, P REABFEAARE L oA XERE. O
P 10 7 PR B4 0, 7 i 3 (RS HEM— 7670
Weih THFERIBREME 3 9. Sl #HBOAEL, B
e LR R 5 min J7 .l ST Tk SR A
St H i AT R 3 Y AR 1 min, 9 WK
BRI B E B A i R

1.2.2  Wk#iE{e B E (pulse wave velocity, PWV)
FHE B H Arteeh medical 28] i) Complior k7
8 8 P s N0 b8 B Bk K O S T (carotid-
radial pulse wave velocity.erPWV I, | 4744 25
ke # B. 5 min, BRI AR A TR S 1 A
2 X 0 e B R B 1B () B B JE R AT EBL,
i B R AR BT E1Eh Bk A A 3h ik A S B B AL LD
SRR IIE B Bl R 2 0 [0 PWV,

L.2.3 Bkf@Esafr ZuEBRLEESMEHETR
T, B FF & 3 bk Bk 98 3 4 47 {X (SphyamoCor;
PWV Medical; Australia) 9 b [T st &3 8 T3 b #Fm
Shikfam Y B RHFEHWEN, KB EL 2T
(24 11 )% e o6 ol fok B 49 8 38 7 4o W 38 0 BT R
R A e b L E TR LR
Lonh BRI IR AP O R E. R E
BHYAE TG s K E F & H 8 Ak B ik a4
JE (central systolic hlond pressure, CSP)Y 473 F: Ccen-
tral diastelic pressure CTIPY , Jft JE (central pulse pres-
sure,CPPY | ¥ ¥ 4§ Hs (central mean systolic, CM-
SP - #) &7 8 B central mean diastolic, CMDP)Y | T 48
# e {central end systolic pressure, CESP) , 8 — 5 {H

M 5-S &/ IEZ E (Pl Height) 3858 FE (zugmenta-
tion pressure, AUIG) R HETREF (B 1),

csP |

P1 Height e

SRR E=(1 R AT )1 00%

GUFi s

B CSP. LS R E COF . th L S B SF R PL B — 8
{6 P28 8 P] Height, § SEDESH/MMLEZE.
B palskE

1.2.4 24 WAL T H 4] AL
AR D ZhE i WE . Wit E AN 6,00 7.30 B
H 600730, MM TRIAEL LE. AR NE
Beda IT &7 9K IE . E R n 0RO R TR, 8 6.00
21,59 % 156 min i0F 1 ¥, 22.00 K H 5.59 %
B0 min A B AW IR 1 . AZh M 24 h, 18 HE R
EBEE 8/ KR 43036 | 5 3
W <270 887> 260 mm Hg,&F 5k B <740 8(7>150 mm Hg
o o A BB 0 24 b B il L ) R 0004
1.2.5 ZLKWERE ZHEBRZHEAKM E oL,
P08 Lx20 4= B 3 b 20 By 0000 30 25 10 i B . =t
H 98 L BR B 0 L 3 He Hi 3E 21 BE Bl Clow density lip-
oprotein-chalesterol, LDL-C) 3% & W W g & 5 M ] g2
(high density lipoprotein-cholesterol, HDL-C) |

1.3 SitSEAE KA SPS5 170 ¥ # i st
R TEWEHSR R () R ;3 A
B EARERTEST, WA LR A LSD- B
¥, 3 ECRE R F AR, P R A R R
Pearson iKW E . AR IHEA B TRHEE S
EL B P<0.058 R ERTFEITFEL,

2 & R

2.0 BREN—MAY SEFMEHAM, & @mE
R MH HEREHET. M. S [EH%E LDL-C,
e R e U I A (B P<C0.05). MH 41 & & M
e £ fi] ot - i A A% A AR L B Y BB 25 R ) G B 3 2
B BmEAAEBIEHE T MH f(P<0.01),
.



« 1052 « Bl RS 011411 AE 9%MW 114 Chin | Hypertens, November 2017, Val. 18 Na. 11
F1 OIHETEFN—AERH O
i {5l P o 4 8 1% 4 e
(W40 (& Cegim®) [T [fliden”
AE % 1R 225¢139/86) e sts.2 24 6£25 41018, 2) 3Z(14. )
VIH 135(83/52) 59, 4=£5.6 25, 1£2. 4 54040, 0D 50443, 6
B 100054/43) 55, 65, 1 23,942 7+ ZB(26. 01" 32032, 00
- T  pmmEm =W © LoLc HDLE B
{mmal/L} <{mmol,/ L] (mmal/1) {mmol,/ 1.3 (mmel/L)
E¥ME 6 4340.36 a73t0.67 12840, 75 % 6410, 57 1. 380, 39
MH 4, BRI 5h= 4. BREQ. 7T 1. 4011, 27 .11 0. RRe 1. 37 0. 38
HALE 4. 060, 51 4. 9540, 840 15140, 718 2. 9440, G 1.3240. 31

F N ACHREEREOBHES, HN-C. T EEEEERMN, VI BEMSROE. SEWLERLHE . P<0.01,°P<n0i; 5 MH K

8. P<0. 01,

2.2 BAMERADESY MH R§E o EH
AMEFAY 22 bl % ERSFHE, B8 R\ a4 L
EHEFERMESD., BRMEESE NEST MH
SO FEEL 24 h P& B R B AT e L (B S L
LRI EE L. W2,

2.3 SEMPLHKREASHME ocPWV  MH #
CSP.CDP.CPP,CMSP,CMDP, CESP, AUG, 1§ 3& $5
. erPWV ¥ 5 F 0E K M K #1; CSP, CDF, CFP,
CMSP .CMDF, CESP, AUG, er PWV Il T- % L 520 (P-<
0.01 2 P-=<C.05), W3 3.

£2 HFEREBRAERSEDESH (=t

wa oww hfrsf R 24 L4FERE SRVl HEIFKE  WEAHE WEEAFHRE SEYHEE B EFHE
(mm 1g) {mm Hg) (mm Hg) (mm Hpg) {mm Hg) {mm Hg) (mm He) (mm Hg)
THME 225 122.6%6.0 75.68+4.3 127. 758 78. 7444 110.9=10.1  70.7=%5.2 130, 0%6. 8 VR TE4. 0
M1 135 137, 94+6.4% B4, 0%4 B 145, 4%5 8+ 36,245 3 123.0=10.5* 75, 27. 00 133, 14 3% 82, 1E4. 5
& i E 100 138 346.4* B 1E7. 20 145, 9k6 8 BO, I£T. 00 124, 9=08.1-  76.7+8.5 151.0£7.1+ BT O£7. 3
FE:MH:BAtER0E. L—j;E‘Ih'ImEml:tﬁs.'P-au.Ul;—'jﬁmlmtta'ﬂl.“!’c:u,ol.
FI SEBAEFTOHREH SRR rPWV(zts)
Ly A (mﬁnsl;lg) (ISIE‘.DEEJ {rr.fﬁl:zg) (rE[TEI'-IPg} (I'IL'ITT?'iFl;)
I8 B 225 103. §+6. 8 74 45,1 25.845.4 lel.7+5.2  87.549.3
M1 133 116. 213, ¢ Bl. 98 0 35.2%6. 7 114, 547, 8= 04, 77,90
B E 100 120, 6 1 10, e 87. 047, g°h 42, 3£ 16, 9 117 414, 8™ 100. 6= 1. 3
. CESP AUG  FlHaght  WEEE oPWV
(mm Hg) {mm Hg) {mm Hg) (% {m/s}
I % 1 B 106, 027, 9 7.8+3¢  an2th2 L1703 f.8+1.7
MH 112. 45, 9# 10. 543 1% . 96, 0F o 24, 36, 10 L I EEL T
T il FE 120, 0416, 2eh 14, 4£7. e 35. 410 T 75.1—7. 3% A ES I

FE - or W 85 B R I 6 5 T CSP D o Bl BRI T < P .0 5 BR#F 5 R s PP, 50 40 B B ik B CMSP oG 3§ 21 5 CMIDP,
oL 3 B 2785 3% CESP pon 2 R85 AL AUG o Sk 58 /R . MH. B S ME Pl Heght, §— Wil ESRIMERZZE. SEW L

Hef ch 8, nP<<C. 01, " P<20. 05; 5 MH 3 W# . P<i. 01, P<0. 05,

2.4 MHBHF crPWY XSG  Pearson #36
SH B 7 MH £# «PWV 5 CSP.CPP 29 E 4
R (A FBE T F 0. 428.0. 410, 8 P-Z0.01,F 2.
D5 E. EE. LDL-C, = Bt H . & 08 E .
CDP. 4 38 4% % . P1 Height. CMSP. CMDP, CESP,

AUG S IE #8356 (4 36 & ¥4 50 % 0. 258.0. 202,
0. 189, 0.295, 0. 346, 0. 319, 0.234, 0,332, 0. 275,
0. 334.0. 220.0. 292, # P<C0.01),

2.5 crPWVRNMERNS TEREERSH LT
WA FREER L ocPWV B HT R, LA E RS



P g e 20114E 11 B % 10 2% 11 8§ Chin ] Ilypertens, November 2011, Vol. 19 Na. 11

= 1053 -

B HH B . =B H b 75 B i B, HDL-C, LDL-C,
I 4% b | &F 3k K . CSP. CDP, CPP, CMSP, CESP, P1
Height AUG F¥3RE R Y g E Rt H £ok 4l
4 4 5 L 58 75r CSP.CPP., & fH B 8 LE R ] cr PWV
MEBERK., Wk,

crPWV(m/s)
a

r=0.423
.t * P<0.01

0G™i60 710 120 130 140 150 160
CSFimm Hg)
e CSP, bt 2 KR T ;o PWV - S 2h B B i S
M2 ERSERF CSPY aPWV
44 (n=135)

. . r=0.410
P01

o 15 25 35 45 55 65

i CPP b R R s orPW Y SIS B B 1 TR .
My BEEELERE CPP S oPWV
3 4 A BT (n— 135D

B A MWV I N B E U EE By

B ER B il R B i
CSp 0. 043 0. 012 0. 277 3. 616

CPP 0, 085 0. 156 0. 355 5. 08D
S A 0. 792 D. D20 0. 321 4. 195

B oaPWV. S BRRER TSR CSP P L B S R
CPP W Csh ik e . #1 P<20.01,

3 it i
MH (i F §k Z FFEFERY IR R RBL, % A 5 R, b8

3 3035 I FE T FRE B 3 I E )32 BT G 4ok, MH
ROk EZREW. BFRAER.MH &5 % ER R

it JE , 3 BB B G i e . AT,
MH 3% (918 =8 il JE IS T 45 52 3% i Fe 4 . 3F HL¥EQE %
5, 0 Sh 25 il TE A 5 9% F o FEOE RS 41, SRR R i Be
X8 HEN AR 0 i FE 3 A BB 55 4 M R Bk B
9 1 B8 4k 1 B » X8 7 i B 22 7 b i EE IE A6 A B
% , B DN BT . 2 B TR MHL 3 0 i E F T
.24 8

PWVESERERBREEREN T HERE.
HoA AT L e sh B o = BE R 8 BT OF o BE 48 B
4, PWV {ii kK, & ol Bk BE BE &, 34k wkiB ; 1 <
PWV {lil/ ], KRz B EE, AT, HHRXEZANM
FEIE B P45 O G774 30 IO N 1 il , 1P O o s 7
EREEMEA, mEMNASLS Sk fERx" .
AP .MH B orPWV 8B 3¥5 T ik F B4,
5 [ A R AE ST 5 SR — B, MH. i T 3 B B9 B4 .
.0 h Bk E S 9388 3 R o e i Bk 4 4 R B ol
¥ IR () B, T R A I R o R, MR
PRGEEHEERA EDREEMRERE. LR
ke SshBk@ILMEERE. AWKES MH 4
CSP.CDP.CPP.CMSP,CMDP, CESP, AUG ., 1# % §45
FHE TERMED, 87 MH BERPL3KER
He o ke 18R P A b Bk R Sk R LT A S B R .
XS AE" MU .

Pearson Ml 24+ #1 8 75 : CSP, CPP,CDP,CMDP,
CMSP.CESP.P1 Height . AUG BB BIEK L5 rPWV
BIEHX., ZHEREFEHA 4 815 .CSP.CPP EE W
cPWV R TEREK, Kah bkt skR , 8 e,
PWV 30, 5z 94 £ BY i 6z - 0 B 3 , e 4 8 T 2 ol

CYEMR PO I 2 e I, B8 CSPLAUG

Fe AR B L R BT S U, o MK A
G 4 B ML B 2 B AT e O R A L B
A S AT L K 0 oL 2 6 1 RE K
14K L 3 K 0 B T 1 B 2D SR PELE A R AL
JRE I A0, kS B LA 0 R P A B R L S
B Ay 48, 30 9 8 ol G B 0 o £ O B 44 A
SR PRI . Ik 0 1 Y R R
B, Bk iy opui ) B EE J) 7 . KK B9 1 K e 3
7 #0038 7 AE B 067 Y L 4R B 3 B T A
145 GBI — 5 T RE , Ik 5 kSR AL 4
R A PWV Bk — 2300 a1, — % M R0, T2 I
B B ERCY L 4R E BESE . W 5K 18 0 L L 1 %
7853 A 25 LT T 85 3 , 10 10 8 99 o ) B
L7} 5 5 Bk PE 25 BB , CSP, CPP 2 8 Wi 3 orP-
WY REREE., REERFTHEIBSRE. T
458 5 WK R AL 0 52 R W 2 1 B o L 3 P Y R
WY,



& % T

[1] Japanese Socieiy of Hyperension, Jepanese Society of Hyperten-
sion guidelines for the management of hypertension (JSH 20043
[1]. Hypertens Res, 2006, 29¢Sappl 1) 1512105,

[2] Fagrd RH, Corneissen VA, Incidence of cardiovascular events in
white-cont, nsked end sustained hypertension versus true normo-
tension; A meta-analysis[ 1]. ] Hypertens. 2007, 25(111, 2183-
Z198.

[3] Agnhiti-Rasei, Emacinte (¢, ORcurke MF, #f ol, Central pres-
sure measurements and antihypertensive therapy: a cansensus
document| ] . Hypestension, 2007;5001) ;154 160,

[4] Roman M], Devereux RB, Kizer JR, efal. Central pressure more
stiongly relates to vascular diseasze and outcoms then does brachial
pressure; the Strong Hearr Study[]]. Hypertension, 2007 ,5001)
197-203,

(51 X, £330 8EF. 3. b E W LB 6 16 R (2005 S8 R D

TP i A 2011 4F 11 S 19 % 118 Chin ] Hypertens.s Movemnhber 2011, Vol 19 No. 11

[T, #F S g 1 FR 25 i3 2010, 18413 . 11-30,

Lel #hRd,fer, T, o 5F IF 5 & A BE.Co i 5508 (58 #0 Bkl e
{8 B HELT], b8 8 R % 3K 2005, 14 (83 : 509 612,

D7 e 80 el o0 o O . 5. 00 P I % 8 (05 ol e g Bk I B O
L B BB BT L] ], o SR g o TR ek, 2010, 1808, FT4-777.

[#] Hoshide 5. Ishikawa J. Eguehi K. & al. Masked nocturnal hy-
pertension and target organ damage in hypertensive with well-oon-
trolled self-measured home blood pressare [ J . Hypestens Res,
2007,30027 143149,

[%] Matani ¥ Eguehi K, Ishikaws J; et al. Subcliniesl arterial dam
age 1 untreated masked hypertensive subjeets derected by home
blood pressure measurement[ J]. Am J Hypertens, 2007,20(4 7 ;
385-301,

[10] Chrinos JA, Zambrano JP, Chakke S, et al. Acrtic pressure aug
mentation. predicts adverse cardiovascular events in patients with
eslablished coronary artesy disesse [ ]]. Hypestension, 2005, 45
(5):980-9835,

CILT SUWAE . PR . BB B A T e Bl K R
PRl 1 ). Wl P2 . 2005,12013) . 771-775.

D127 T R TOET. 5P g Al PR R Sh B AT R A e L ).
A L 22 3, 2069, T(RY : T16-719,

11] McEniery CM, Wallace 5, Mackenzie 15, et af. Endothelial func-
tion is asscciated with pulse pressure.s pluse wawe veloritv. and
augmentation index in healthy bumans [ 1], Am ] Typertens,
2006,48042 ;602-608,

R AN 201 1-07-04 BERM. K

P PecPes T TorPonPimPesPeaPootPosPor oo T oo PasPDon Dol anPon Pos Pos PaaTos P Row Pon Lo Poo oo Do Pim P Too Pon'Pon PanPoa PaulPsoPonPeaTeaPoePos o oo PaoPonPos PanTs

R

MEFEIEEEFEHREHESIL, HHEH

BE PASO 2D EERSKMEELEFHEX
A AGE), T B, T D

F M B A L AR W 9 B (necnatal intensive
care unit, NICU) H B Ja 5 7 IL 6 388 % 1 Ils B fa i
Y5 b T4 TE Celevated svstolic blood pressure,
ESBP) & & 0C. IR M NICU B 55 o 5L = L
(ZE <32 AT b . o FH [ 2 25 B 44 07 3
SEZ R AP ESBP O B = & A LAY 5 90 /4
iy, Jof DY RS 0 O 34 80 2 5 ESBP #H 5 A9 55 {7 3
B . LA BRI 0 A B A O 1 r 3 L ESBP
P76, T 2 H & Logistic BH4 P, EIFT12H
HBIFCOR 4.53,95% CT 2.23~8. 81) FBE £ IR B ek ife
$COR 4,688,950 CI 147~ 14.86) &R A E
P450 2D6(Cytochrotme P450 2D6, CYPZD6 ) (rs28360521 )

CC B [ % fB @F Wi 3 ESBP {f (OR 2.92,95% CI
1. 48~~5.79) . LB KW & IE 47 % B Bt 7 B ou £k
100 051 43 B 5 s < B K W4 R — [84. 3+5. 8(CYP2D6
CC B (A B FHAE ) — 6. BCH BUIS 9E<E W B0 +4. 4 Jmm Hg
(1B B 5 22 W i R E 597 ) (P<<0.01), ESBP %
WFMNICU hBi)s sk A Bkmi R el &
AR TS ESBP @AXHGKRRBE AR, E8 Nk
R F@EmER P50 2D6 7 BJL i 1Tt —H Ryt ,
FHtZHOEEARIL . BE/7ILE IS F 8 Hik#E
fTIE M IS A i, [Dagle IM, Fisher TJ, Haynes SE.
Berends SK.. Brophy PI}, Marriss FH Jr. Murray JC, [ Pedi-
alr.2011,159¢1) :104-109, |



