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Noninvasive arterial stiffness examination evaluates cardiac insufficiency in patients

with chronic heart failure

XIA Xiao-qi, YANG Cheng-ming, ZENG Chun-yu, WANG Xu-kai, FANG Yu-qiang ( Department of Cardiology, Institute of
Surgery Research, Daping Hospital, Third Millitary Medical University, Chongqing 400042, China)

Abstract: Objective To investigate the significance of noninvasive arterial stiffness examination in pa-
tients with chronic heart failure (CHF). Methods A total of 110 patients with chronic heart failure and ad-
mitted in our hospital from October 2008 to January 2009 were subjected in this study. They were divided into 3
groups according to their cadiac function varied from class II — IV (NYHA). There were 50 patients in NYHA
Il group, 30 in Il group, and 300 in VI group. Measurement of these parameters, including the cardio-ankle
vascular index (CAVI) , ankle-brachial index ( ABI), left ventricular ejection fraction (LVEF) , plasma aldo-
sterone ( ALD) , B-type natriuretic peptide ( BNP), high sensitive reaction protein C ( Hs-CRP) were meas-
ured, and the relationship among these parameters were analyzed. Results CAVI in Il group and IV group
was obviously higher than that in group II (P <0.05). Plasma ALD, BNP and Hs-CRP were significantly
higher in the group Il and group IV than in group II (P <0.05). Color Doppler echocardiography indicated
that group Il and group IV had obviously decreased LVEF compared with the group Il (P <0.05). CAVI was
positively correlated with ALD, BNP and Hs-CRP respectively (r =0.344, 0.434, 0.406, P <0.05), and
negatively correlated with LVEF(r= -0.678, P <0.05). Conclusion CAVI and ABI have equal value to
evaluate arteriosclerosis degree. But the former is simple, reliable and non-invasive, and makes more compre-
hensive evaluation in cardiac function for cardiac patients with CHF and has the sound correlation with the tradi-
tional non-invasive indexes.

Key words: arterial stiffness; chronic; heart failure; cardio-ankle vascular index; ankle-brachial index

B 5 T O L 0 1 i A R0 R SR AL B IR AR SO0 B I =R 1 2 L I DL, X6 B0 ik 4 4 R ) RE 1Y

I, WS E VR BN SN IRk LR AL R ARG A e A8 2 TS AT S R i PPN AT B T A RN 28 K g
PRTRRT o PR, Sl bk ok AR A Ak s 228 19 B 3 1 AT
YRR A EUNEE, 4, DU SR, BUE 00, B0, Mo TR AE S XS Bl Bk &5 44 A 2 68 el A8 PR O vk S H
I AR K h ik Ak 77 T 9T .- E-mail : xiaxiaoqi518@ 163. com j{;ﬁ}a%ﬁl B"Jﬁ?‘ﬁﬁiﬂ‘j %],/‘\IIL‘ m%%*ﬁ%& E/‘J&

BIS1EE M, E-mail: yangchming@ 163. com X - K o

5 H #7:2009-02-13 ; 1& B B #1 :2009-03-01 II\J_:_I;L]J o ﬁﬁz% ,ﬁﬁ‘[ﬁ% lzl \‘E;‘_‘TE[LE] \ﬂtﬁjﬂﬂ‘(ﬂﬂ(*@:iﬂz%




55 24 1

S/NE A T Sl kARl P ARG I T PP b g e SR O T BEAS A2 R 2467

FER S K KA T2 10 58 I 1153 SR A5 10 -BR 0l 4 4 4K
( cardio-ankle vascular index, CAVI) 5 Bf-F¥ 5 %1 ( an-
kle brachial index, ABI) , =% 55 B ik 40 {8 A 5 40 i
P S ABFSTE 1 CAVI ABI AR 5 44 45 24k
FEPR I LA, W0 45 T A 2l ik A A A 0 o) T K
HIWLOIEEA 2R L.

1 wRST®

1.1 AR %

FEIL 2008 4F 10 [ % 2009 4F 1 J AABHE B ry 1840
B (CHF) B35 110 1], 2B 45 & Framingham .0 J) 352 B
iR, S HE NYHA 4390, Hrho Dhfig 11 4% 50 i, .00 T 4%
30 i, 0T AR IV 9% 30 5], o 5B 4 52 9], Lt 58 i, A 4
(70.39 £10.24) % . I <3 M) L IUEESE A ™
FFEThREA A A SHg MR | A B e Mg R sh k4 | e
PERKE 5Bl BB BR AN . ARELOIIRER B CHF B R4 IS M
S AR BHE R (BMI) Boos BB 43T FR I eG4 22 57 (P >0.05) .
1.2 %k
12,1 Jofi 2 bk f B A N H A A5 B A B AE PR
CAVI-VaSera VS-1000 BIREHHE, BHAFFEMAR M 2D
15 min J5, i ABE A B (R AFES . B m R BTR
BMI) W0 E5 A R AR T2 AR5 W) IR B b, 0 el PR
L DUA LB A, 22 R 2 R A% 0 0 ) e 1 R o L 45
Hi CAVILABI 0 E P 035 PR I BRIk e I 45
H6br. BT BEEARE3 d WSR2 . K4 2006 4747
SO FISE L OES £ (ACC/AHA) #57 HE7 ABI<0.9
V&SRS WA 8 B kB 9o (4 FEFR e . T CAVI B e 3 3 fik | i
Sh kR SN Bk HE AR @ a0 FL IR O B T Bk o
DT R 20 bk Bk A T30 8 OE 3 SR A5 L S W bR E
CAVI <8.0 HRIF4 ;8.0<CAVI<9.0 Al A4 ;CAVI >9.0 H 35l
ikt o
1.2.2 S5 % (LVEF) &3 FHhifi 24 B >R H HP-
SONO5500 B (5, 22 31 4y 75 AR Y, LA Simpson ¥ 45 ) 28 &
LVEF,

1.2.3  Jfi 28 FE [ ( ALD) 1 5 BURF# ABLA 48 h Rl
23 NE AR ALK A EE RN PR UE  RAEFRASBTES AT 12 h 25 6 h
PLE, i R s R BRI R I T ik A 1l 5 ml i 7 3R o6 43
B M, ST RER L MRS E o R AU G AE AR AT
FRAF= 0 ALD FB o s Wr 2 & (RS H 2 fEFE
S10950165 ) #iill 1fi 3% ALD 7K -,

1.2.4 B A4k Bk ( BNP) 3l 52 BB ABER 41l 1 ml
(F ki s FFe M5 mT ) |, 2R A 35 FE S A R $2 AL Triage 7.0
T IS W LA B g% 5 A BNP,

1.2.5 7wt C =i & (A (Hs-CRP) il %2 BB E A BET 4
I 1 ml (F K I ECT-48 37T |, SR RN EEAE M E AR A TR
)5 NEPHSTARTM 4% 78 8 [ 40 B4, F] F] Nephstar 4>
1M CRP 330 &5 (7= 15 DK022) |, 3R FH 5 i HCST Ll 3k 325 300

Hs-CRP,
1.3 %itF o

AR B0 W EcE i A TSP ST EXCEL 08 1%, £ L
x5 FR, 1 SPSS 13.0 et R ph kA7 4 BAN S0 BT o 4L W] HL A
S ¢ KB B R 2 25 50T , 4% R 28 22 (] A Atk SR Ji] Pearson
FISESMT

2 HR

2.1 BAFBREH/IFHMTLER

W6 L D RESX SRR B, 13 ALD \BNP | Hs-CRP % ¥ 1%
n, i LVEF WZ AR, 0o RE I 2% IV 241 5.0 D dE 1 92
PUEL, IR AR I 22 S B G (P <0.05) . W& 1,

F1 HETWERRHNELERILE (v25)
ALD(ng/ml) BNP(pg/ml) Hs-CRP(mg/L) LVEF(% )
0.207 £0.115 16.989 +12. 632 0.901 £0.819 71.680 +5. 464
0.254 £0.1092 116.928 +107.6862 5.622 £4.7938  55.430 +8.3202
0.367 £0.2072 272.426 +244.9952 12.986 +11.4312  37.070 +11.8092

a:P<0.05, 54t [ Rk

2R n
LIIRET %% 50
LIIREM L 30
LINREIV S 30

2.2 BWFIREREZIEARER

W& O RE T G340, CAVI-R Je CAVI-L 3 i 5 n, 1hi
ABI-R 2 ABI-L Wi REA, 0o D g 4% IV 9240 5 .0 2 g 1T
P R, A WHEAR I 22 S B B A et (P <0.05) . WL
x2,

x2 JAMIPEEEREIRILE (3£5)

2H 59 n CAVI-R CAVI-L ABI-R ABI-L
LUIRET S 50 8.237 £1.379 8.232 +1.357 1.244 £0.979 1.238 £0.936
OIREMZ% 30 10.037 £1.2232  10.127 £0.9698  0.917 0. 1118 0.900 0. 1102

LIV 30
CAVI-R; A& g4k CAVI H CAVI-L; £ g4k CAVI B ABI-R ; &40 pE 4k
ABIL; ABI-L: &AM p 4k ABL a:P <0.05, 52548 Il R4 i

11.877 +1.8562 11.840 +1.7092  0.836 +0.1352  0.828 +0. 1472

2.3 CAVI 5 HAbdg AR ad 48 % 157

iz Jf] Pearson #H &3 #r 458 Hy, CAVI 5 ALD BNP Hs-CRP,
LVEF #9946 2¢ & 5043 5l S 0. 344 0. 434 0. 406, - 0. 678
(P<0.05),

3 i

TERZHESEH, LIFERY) ALD \BNP Hs-CRP 4:4: 1k,
FERRVE NN O M ERIR S B S IR E 2 2
AEDT L BRI I — TR P A 0 3 PR B 0 ) R R
FIETTHR MY R ML Z b0 B ST (ECHOES ) 45 42
R BEF LVEF 390, .0 7 5808 535 0077 16 R34
O T FOE AR SE T KUK 208 9% , BV I 5L 1) i
IR (SIS BAE 40% ~50% 2 1a)) , B G
A2, HLrT WL, ALD .BNP Hs-CRP ,LVEF X 4
FHEAR 2390 S e O D BE 1 S [ 77 18D, I XA 0 D fiE
RAHALWIE X, 20 LA s T 32 232 K



2468 ¥O= FE K

PN

RIS

HURSERR . A AR BB DT IFSE O 2 AE W], ABL 5.0
i i = EL A S R S, I T B B AE TC I AR R
{1 AR TR 7 56 LA T B R AR O LS S A T, X3
SRR AT HE T T IR T BA B 0T

XFFO MR AR , o 2 AT B 1 # AR h 7R 5))
JOKAE s i A, JUHEXT B kB AR g T Fr i M 4 4k
W B 2 0 BRAERME B9 PEAR, A BOPEAS A2 & REHe 1 224 1)
YINE 7 IMARTE B | 158 P32 FILC WIUREBE . SR, 3l ik
TR B A 3 TR 2 A A B o BT R 1 i A 4, I
TCHA 5 Bl K ok AR A A AR, 45 S AT P AN kO 3 K
X W T B kAR A RS (arterial stiffness ) (838 il a5 50 Jik
PIRPEREAR o PRI Bl K R B BIE S 2 8 R B
MR o

AT AE A X - R I A HE B W PRATE 5 il 4 % 2
Shirai 257 (9 BF 55 5 5 CAVI (9 I 5 75 5 R ¥ N
3. 8% , F W FLAE I R 07 P A9 7 42 1k B R RGE, 2
RUME PRI B SO I R N I an C R B 27 4k 2R
FUR S CAVI Bk ™ 5 1] tho A BIF 5 45 R o
7% CAVI & TR AR 5 8 35 3 KRS Ak 1 ] 55 48
FR1 . Shirai 25 A 482 BT B 5 TC S Bk oK AR
BEALFEAE B B 45 IR e B« 12 52 28 1z s TN el R 3 Tk i
TEAR 0 L I 7 e 1 40 7% DL K W PR v 8 35 ) CAVI
B3 5, 3 A LA CAVI(ER &y . AR5
HE—2 FEESH B IS DI RE A Fa b CAVI 548581 3))
PKAEAETTHr 6 A5 B9 A G4 o T ABI ) 2 2 i A T i
AINE Bl o g —FhAERS o] BB, ABL 12 4h A B
k75 0 BE P 000 5% 5k 90% , BF P 0 5% 5K 99% |, j,
ARV 2% 989 1) | HRLAE Tk 11 R DG BIF 5t 45 SR A
ABI <0. 9 X #0m 5wk sh ik 22 3 1 3 3295 748 19 B0k
Ph SRR R 250 58% \87% \17% 1, —
AU ABI RRATRT SR 2 ko™ Z2s 28 A 0418

AW 3B, Bl kR £k I 30 ko A8 B L R B,
CAVI 5 ALD .BNP Hs-CRP LVEF fAH MR I, &
PEA I8 O T BE AN 4 Sy 1 IR A TN 48 AR O HL
CAVI 5 ABI 7R [F O DI figsr 2 Y BA B4 ry X
SrtEe K CAVI 55 ABL HA PR | i 4 | JC 61 ) 4%
M HATEAEM AR L L HE A 60 5L
FNRE, B2, KEkDIae % T ae e 2 mia kKN R
FLRIVE R A5 5, S0 L 3R 80 M 3l ik &R 50 950 1
AR B, DR, 50 T B30 S 1 4575 B 8 R I IR AR Jfi.
B BT, VA TS O ML SR ) O R 4RI T
N IR WAE R, P, B AT LA BRAS 16 AIE 25 24 Wil
P, A AHSCHAL TR A5 , 6O 178 155 8 AR TRPAS 43
2 R ZRA BB iR T TR B, 8% ) ke e ol HE 27

e PR 2L 5 Bk o 722 B9 2 A, DT I AR A 45 1 40 3 1 fE

Bt
S E 3k

[1] Cohn J N, Duprez D A, Grandits G A. Arterial elasticity as part of a
comprehensive assessment of cardiovascular risk and drug treatment
[J]. Hypertension, 2005, 46(1) ; 217 —220.

[2] Yambe T, Yoshizawa M, Saijo Y, et al. Brachio-ankle pulse wave ve-
locity and cardio-ankle vascular index (CAVI) [J]. Biomed Pharmaco-
ther, 2004, 58 (Suppl 1) : S95 — S98.

[3] Ho K K, Pinsky J L., Kannel W B, et al. The epidemiology of heart
failure; the Framingham Study[J]. J Am Coll Cardiol, 1993, 22 (4
Suppl A) : 6A —13A.

[4] Hirsch A T, Haskal Z J, Hertzer N R, et al. ACC/AHA 2005 guide-

lines for the management of patients with peripheral arterial disease

(lower extremity, renal, mesenteric, and abdominal aortic) : executive

summary a collaborative report from the American Association for Vas-

cular Surgery/Society for Vascular Surgery, Society for Cardiovascular

Angiography and Interventions, Society for Vascular Medicine and Biol-

ogy, Society of Interventional Radiology, and the ACC/AHA Task

Force on Practice Guidelines ( Writing Committee to Develop Guide-

lines for the Management of Patients with Peripheral Arterial Disease )

endorsed by the American Association of Cardiovascular and Pulmonary

Rehabilitation; National Heart, Lung, and Blood Institute; Society for

Vascular Nursing; TransAtlantic Inter-Society Consensus; and Vascular

Disease Foundation[ J]. J Am Coll Cardiol, 2006, 47(6) : 1239 —1312.

WA, ReW], 2 A, SO KA RE T B A BV PR AL

KT AR Sk s S A (], S kA 245k, 2007,

15(11) . 857 -860.

[6] Hobbs F D, Roalfe A K, Davis R C, et al. Prognosis of all-cause heart

[5

(-

failure and borderline left ventricular systolic dysfunction: 5 year mor-
tality follow-up of the Echocardiographic Heart of England Screening
Study( ECHOES) [J]. Eur Heart J, 2007, 28(9) . 1128 —-1134.

(7] B3chk, 2= 96, #B%R, 5. LRI GIEEE BV IR ES 4
Rt AT MR [T]. PR M 2R, 2007, 15(11)
908 -912.

[8] Shirai K, Utino J, Otsuka K, et al. A novel blood pressure-independ-
ent arterial wall stiffness parameter; cardio-ankle vascular index
(CAVI) [J]. J Atheroscler Thromb, 2006, 13(2): 101 —107.

[9] Wakabayashi I, Masuda H. Association of acute-phase reactants with
arterial stiffness in patients with type 2 diabetes mellitus [ J]. Clin
Chim Acta, 2006, 365(1 -2) . 230 -235.

[10] Yambe T, Meng X, Hou X, et al. Cardio-ankle vascular index

(CAVI) for the monitoring of the atherosclerosis after heart transplan-

Biomed Pharmacother, 2005, 59(Suppl 1) : S177 - S179.

[11] Ferrier K E, Muhlman M H, Baguet J P, et al. Intensive cholesterol re-

tation[ J ].

duction lowers blood pressure and large artery stiffness in isolated systolic
hypertension[ J]. J Am Coll Cardiol , 2002, 39(6) ; 1020 —1025.
[12] W3, M, FI0IF, 5. B R BOEk 3h Ik &= 2490 28 1
WAL T]. A O IR 24 7R, 2007, 23(10) ; 744 - 746.
(¥ ZDE)



