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[HE] BN #dmbikAEACEARGELEZOREAFE AML G AR ITAD A LESL BIER L
CEHRA KR, FiE AR A 2021 FEIL AT AR IE XA, %A GE Vivid B0 A & 4L
AT Z B FBK N P IR JZ (carotid intima-media thickness, cIMT) . ZA Bk (FA % 30 N AL Sh IR ) B2 3 B o iR
N AR, GFEI S BRIk (peak systolic velocity, PSV) Fe 477Kk K £ 2 i71% & (end diastolic velocity, EDV) ,
S s B IR TR T R R e AL AR % S ) AR IR AR T AR G 2 Ak [ AR & B & (global longitudinal
strain, GLS) | #2475k sh 4 (E E/A WA e’ e E/e’ W), BER ATRMANS61 & A5 H P35 (58 2+
11.7) %, E 4ot 339 4 (60.4%) , & £ )% 214 #1(38.1%) . 5 AMAark &M #H &350k PSV.EDV # 4k, 2B %
HEMM BT, (1) EHF @, XM L3Pk PSV.EDV 5 £ F i & 3544 (left ventricular mass index, LVMI) o
& & JEJZ (left ventricular hypertrophy, LVH) 2 fi #85% (r 4 -0. 362~-0. 145;P<0.001) , (2) ¥4 . A M)
PSV 5 LVEF E48% (r=0.091;P=0.036) ,EDV 5 £ F &KW é 5 K EA % (r=0.119;P=0.005) , (3) 4k
4. WA PSV EDV ¥15 E¥ E/A il e’ EAGE (r % 0.171~0.476;P<0.001) , 5 E/e’ Al fi 40 % (r %
-0.264~-0.166;P<0.001)), AR EREEE/E , A PSVES EM AR " WAAERNARBLALR T FERF(rA
0.108~0. 160;P<0.011) , A LX F RN EZNKI ) ZEZ A XA R EFZIRB, &5 ,#H—FRIE cIMT #H 3 bk
HPUG RN, BIE AR B RABE T F KPSV RS £ 0 F Bk RAT IR AR B AR,
[RIA) sk, BEARLECEN R, ACEERAALE; ¢ ; B
[ HEI5 25 ] R540.475;R540.4°8;R543.4 [ XHAFRERS] A [XELHS) 1008 - 0392(2023)05 - 0716 - 07

Association between carotid blood flow velocity and left ventricular

diastolic function—Danyang Study
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[ Abstract] Objective To investigate the association between carotid blood flow velocity and left
ventricular diastolic function. Methods A total of 561 volunteers were recruited from a community of
Jiangsu Danyang City in 2021. The participants included 222 males (29. 6% ) and 339 females
(60.4% ) with an average age of (58.2+11.7) years, among whom 214 were hypertensive patients
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(38.1%). The carotid intima-media thickness(cIMT) , plaque and blood flow velocity parameters of
carotid artery ( common carotid artery, internal and external carotid artery ), including peak systolic
velocity (PSV) and end diastolic velocity ( EDV ) were measured by GE Vivid E90 ultrasound
instrument. 2D speckle tracking, mitral flow spectrum and tissue Doppler imaging were used to
evaluate the systolic function ( global longitudinal strain, GLS) and diastolic function (E peak, E/A
ratio, e’ , and E/e’ ratio). Results The PSV and EDV of the right common carotid artery were
lower than those of the left side. Univariate correlation analysis showed that the PSV and EDV of
bilateral common carotid arteries were negatively correlated with left ventricular mass index ( LVMI)
and left ventricular hypertrophy (LVH) (r=-0.362 —=0. 14, P<0.001) ; in the right side PSV was
positively correlated with LVEF(r=0.091, P=0.036), EDV was positively associated with LVGLS
(r=0.119, P=0.005) ; bilateral PSV and EDV were positively correlated with E peak, E/A ratio and
e’ (r=0.171 — 0.476, P<0.001), and were negatively correlated with E/e’ ratio (r=-0.264 —
-0. 166, P<0.001). After adjusting for confounding factors, only correlations of PSV with E peak
and e’ (r=0.108 —0.160, P<0.011) were still significant; further adjusted for cIMT and carotid
plaque the similar results were obtained. Conclusion In the subclinical context the decreased carotid
PSV is associated with left ventricular diastolic dysfunction.

[ Key words] carotid blood flow velocity; subclinical left ventricular function; left ventricular global

longitudinal strain; e’ ; E peak

0> JJFE I (heart failure, HF) /E EEAG0 0 ETIGHE K DIRERITERR"
B, B ETE RS T2 AT, o R A S g SR, I 5 T 250 30 Jok i 37 38 B2 244 (PSV FI
FEN L ShRKGRAEREfL R HE (O EEEKRNE, NIt EDV) SWIK KO REMI LR M A 2E
WA HF & ARSI OGN T 2 —, BghkiN IR BIAE P A X H SR AR IR E A =2 1]
Fh IR B ( carotid intima-media thickness, cIMT) fE FIRAR,
S Sh Bk RERE AL (1 — A vk B R R L H 3R | EESEE
BT B A S b B9 R IR AR TR f ; ’
RACRF AR 50T, cIMT ¥ AT HF 9% 1.1 BFRAT%R
AT IR SE B, AR SR AR cIMT H5ds A [w] isf i 2% HFERTREET B R AR A TN F A A R —
AT LR, DR RN, SE KRS PRI PR IEAE TR RTE Y
B, QnIAc 4 499 0 L I 3 T B ( peak systolic velocity , IR T g B 2 e e
PSV) F1&T 5K K W 1fil 37 # FE (end diastolic velocity, — BEBREZE 51 23 [a] B4t H YA 5% 5 %8 (2017NL-045-
EDV ) th, 1] T A< > 0o i 5 20 02) , A 3218 2438 AV R T T R 2 Aot

Zi b HF R AR U N E B, Ak, S, AEOUITEN SN 2021 410 H 8 H—10 A 27
Bifi 5 8 75 0 B PR AR AR B R i B T R B AR HZEPHHZE R IX A B 3218 (n=750) , TEHERR S
B AR B A ) 22 0 28 B AR 1] 07 28 (left ventricular  SHFKERERSE (n=109) 2l & O GBI AL (n=
global longitudinal strain, LVGLS) {3 1AL IGIK  80) , lRAAARIF MG W iREA &l 561
LW RERERG NPT RE . FRERIT BB EA 1.2 — R # R %
L2 BF Il 43 B0 (left ventricular ejection fraction, D ANFEARGORMI SRS MR A I B
LVEF) IE®ME LT, LVGLS C &M TR, s R R WS IR0 BOR R B 55 i B IR d 4 4K
HF B 0 SO AR, #5592 1, LVGLS J&.0 (body mass index, BMI), BMI = {K & (kg)/ & &
I A ABE T BB S B R 7 RRE AT (m)? s A ARSI s sl R S (A
HSEE KR IIREa s E/A WAE, FIHAR 284w W R R s B I00AE ) B2 B i AR FH 25 9015 0
AR £ ) ZHEIAET T B MR R B (e ) LIS E/e” (AR % 2 MR 25 R RR 25 ) 55 o FH MR B e

717 -



[R5 R 2240 (R 2R

i 44 %

7 130 7R I W INAS (BRI T, HAS ) 32k 3 Uil
A2 ECE M ILE, B 2D AR 1 min, B3 REEEL
AP IEAE Dy e 2 R AR, 9 LR E S Wi s =
140 mmHg A1 (3% ) #F 7% F& =90 mmHg ( 1 mmHg =
0. 133 kPa) , 5 F i 1E7E MR 259 5 B DR 5 3L
RS B MUBE =7. 0 mmol/L A1 ( 5Y) 1F 76 i FH 44 25
Y5 w25 B MLAE 22 SC R 5 I [ B = 6. 2 mmol/L 5% fi%
% S 2 A I [ BE =4, 1 mmol/L 1 H i = g =
2.3 mmol/L a8 % BE IR & F1 AH [ B < 1. 0 mmol/L
(B IETEAE IR AR 259 5 TR 3l Jk oks 1 B A0 i
J ( coronary artery disease, CAD) f&if i H Ik it &
FRCoIVREBE S TeEoAR 50 JDk 557 i % R B 28 1 e IR 5
KA NI R X, ARG B/ NBR I I 2R (estimated
glomerular filtration rate, eGFR) #2 #ii CKD-EPI
(chronic kidney disease epidemiology collaboration )
R

1.3 Afdirk%

Vg2 I E A B ARG, AP oR N
fikif 10 mL, 7 4 CAAF T EL (B4R 17.5 cm,
4000 r/min, 10 min) ¥ 2.0 5 B RE T-20 THR
17 3050 S 2 Rl 36 ZE YT 9048 vh IS e G B0 Rk 7
MAALTEDS
1.4 F|HMAFE IR RLE

AR MR T8 B AsOR |, i — 2 I R
(R A B 2 B BE V48] GE Vivid E9O (i FH HL < B
SYRGE A FRA A v ) B AR B R 25
SRk EUA K BTA K A RS B R G R
RARAT o RIS T BE A1) P A0 5 U 555 3 ik o v
IR JEE B8 SXE R F) J5E R 0 K e A5 LAt R 29 ) ok
PN ERAERR o X T 28 S o b AR R SR Sl K |
SN BhIK SN SIKE—A O3t R, Les R S8 A
Zhitiic PSV Hl EDV 30 shi ik ifi 70 245
1.5 RposhEEmgRE

SARHE MG TP HUR , th— 2 VA R 1.0 E
7 B A R RRIE CX-50 L0 IR £ 2235
FALCRAN, S [ RAEMCHE bR, 20 % Bt
(left ventricular mass, LVM) $% 3¢ E .0 IF &8 5 th &
( American Society of Echocardiography, ASE) #f7##
A= T OB DU RS 1 20 8 i B 4
% (left ventricular mass index, LVMI) , 2.0 % B
JEH4) (left ventricular hypertrophy, LVH) & . %
LVMI> 115 g/m’; & P LVMI > 95 ¢/m*, XL B
Simpson % FH T 220 % 5 115344 (1eft ventricular
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ejection fraction, LVEF) , [Jik i £ & £ R i sk &7
s L UG I 5 (B ) FIET 5K e 0 (I 3 (A) L 4
N WHHE AR & e’

el 0 1 A8 75 R B A BT R 9. 0 RRAS (A
T, D) X SR AR 1 BMR HE 4T 89 4 B A 38 25 53 17
R4S 700 A I S T T 1 — ot (145, 76 1 B R ER O L
BRI, Tl A O NIRRT, PR A0
S IO BT 2R AL A ASE“ 17 T Beik”
A0 ERTRE AT 5 IR T RE S RE M) RE
Fi FREL S b B 38 O JRFR 43 R 16 T B, FE N b
OARIE, 3L 17 A BE Bl 0% 40 R 17 A B
R 17 BN AR, R GE H sh3KEU LVGLS, A T
fEF ST B o, AR 7] [N AF ( global longitudinal
strain, GLS) R4 3B,
1.6 %itsa

AT R 30 4.2.2 JRASFT SPSS 23.0 X4
PEHATE BRI A5G IER S W 2L AR 5
xxs FR, AE TE A 40 A 28 & F v 467 50 S 0 oy 2
M( Py, Prs) TR 3R n (%) T, A Z[H]
FPFRAE P OECRTE 23 FL B BT Student ¢
K5 . Mann-Whitney U 65 Al x> #5596, FATdE4T
TR M Z H R R HT, ABESE PSV Al
EDV 5iIGIR.C =450 Wi Jifg (LVEF F1 LVGLS)
FEFIIfE (e’ 1 E/e” UE) MIAHDCH: . Bl #E—20
Faygdt 3 o m] )= AR A A 30 30 ok ol U S 4005 W R
UIRERIC R . BeJm , T T 5T 53 2 41 55
Mro BUP<0.05 hZEFAGITFEE XL,

2 #& R

2.1 ZiXH W R A B S ) B Fo 30 3 B F AR 4 AE

HRAA 561 612 55 T BI4FEE (58.2£11.7)
& HoA ek 339 1 (60.4%) . F 1 FebES Mg T
TR W HEAREIE, 5 VA LG, 55 P LG )
(41.0% vs 0.9% ) AR L5 (34. 7% vs 2.9% ) B
5, %R (4.4 YX/min) ¥ 12 eGFR[ —4. 41 mL/ ( min -
1.73 m*) | A% (P<0.001) . eI 250,
FEl . BMI | IfiL 7% | I A 1 il 5 L IF B 7 (P << 0. 044)
AN, BB E R SA S K IMT (+0. 08 mm, P<0. 001 ) 5
JERIBE S A R (53.6% vs 39.2%,P=0.001)
B B LVMI(+6.71 g¢/m®) B (P<0.001) ,{H
Aot = B R B R AL (10.1% vs 18.0%, P =
0.020) , 1 LVGLS(+1.0%) .E(+0.06 m/s) .E/
e’ (+0.4)HR(P=<0.022),
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Tab.1 Demographic and laboratory characteristics [x£s, M(P,,Ps), n(%)]
28 B (n=222) 2 (n=339) P

W % 59.4+12. 4 57.4+11.2 0. 053
JEEFEl/ cm 88.3+9. 1 80.8+8.7 <0. 001
BML/ (kg-m™?) 24.8+3.2 23.4%3.0 <0. 001
e 4s H/ mmHg 129.9+17.7 123.2+18. 1 <0. 001
£/ mmHg 79.9+10.7 76.9+9.9 0.001
DF/ (W min™") 70.4+11.6 74.8+9.0 <0. 001
HERE <0. 001

XH//NFE 114(51.4) 245(72.3)

g 72(32.4) 72(21.2)

KR L 36(16.2) 22(6.5)
WS AR L 0. 204

K 4(1.4) 1(0.3)

A 212(95.5) 321(94.7)

5 0(0.0) 1(0.3)

el 7(3.1) 16(4.7)
W 91(41.0) 3(0.9) <0. 001
AR 77(34.7) 10(2.9) <0.001
[=1NES 96(43.2) 118(34.8) 0. 044
WE PRI 37(16.7) 35(10.3) 0.028
1 R MLAE 121(54.5) 222(65.5) 0. 009
(RN 67(30.2) 84(24.8) 0.158
(42 bErid 21(9.5) 19(5.6) 0.083
FERRIRTT 4(1.8) 11(3.2) 0. 300
R~ all]

SR E B/ (mmol - L) 5.090. 99 5.50+0. 96 <0. 001

Hih =&/ (mmol-L™") 1.38(1.00,1.99) 1.48(1.06,2.02) 0.417

R NS I IR/ (mmol - L7 1. 450.28 1. 62+0. 33 <0. 001

23 i B/ (mmol - L") 5.83x1.15 5.53+1. 14 0. 002

1ML 375 WLEF/ ( wmol - L") 80. 16+12. 57 60. 67+8. 90 <0. 001

eGFR/(mL-min""+1.737%) 90. 13+14.25 94.54+13. 65 <0.001
Pk HE A

ik PR/ mm 0.79+0. 17 0.71+0. 15 <0. 001

Bl kB 119(53.6) 133(39.2) 0.001
Nt )

LVML/(g-m™2) 88.45+20. 15 81.74+15.97 <0. 001

LVH 24(10.8) 61(18.0) 0. 020
LE P

LVEF(%) 67.0+4.3 67.6%3.7 0. 052

LVGLS(%) 19.6+2.5 20. 6+2. 2 <0. 001
& ikIhhE

E W/ (m-s™") 0.6520. 15 0.710. 15 <0. 001

E/A HAH 0.88(0.71,1.12) 0.88(0.71,1.14) 0.772

e’/(em-s™") 8.6x2. 1 8.9+2.4 0. 092

E/e’ thi 7.9+2.6 8.3+2. 1 0. 022

BMI: (K540 ;eGFR : 500 /NBRIEIE HE LVMI: 22,0 F BT84 LVH: 220 % LS LVEF: 20 F 4 L5040 LVGLS : 2D IR
Yl A%

N 2 s, 5T EDV, ZEMS A Sk NS T PSV, ZEMFE SNk 35 PN 3 bk i 208 T4
[k A2 A 3 Bk I 2 R T A M (P<0.046) ;%F  (P<0.001)
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Tab.2 Carotid blood flow parameters in study subjects (xxs)
S i Bk N Bl ik Ak 3 ik
- = A P 2 e P = e P
PSV/(cm-s™') 76.30+16.87 73.90+16.32 <0.001 49.70+17.64 46.93+16.10 <0.001 55.36+20.79 53.86+119.35 0.069
EDV/(cm-s") 21.01+6. 63 18. 64+5. 89 <0.001 15.15+6.46 14.45+6. 01 0. 007 11.75+5.47 11.26+5.17 0. 046

PSV; W4 O s EDV ;G736 010k
2.2 AR AKLE B RS A £ A

nF 3 FoR, R R T R . U 3R B ik
PSV .EDV 5 LVMI Hl LVH £ 7405 (r H-0. 362~
-0.145;P<0.001), (1) UK4iZhfg. {4 M PSV
5 LVEF 1IEM 3 (r=0.091; P =0.036), EDV 5
LVGLS IEAH 5 (r=0.119;P=0.005), (2) &3k
fE. XN PSV EDV #]5 E s E/A HAH e’ IEAHX
(r}0.171~0.476;P<0.001) , 5 E/e’ F At i A0 %
(rH-0.264~-0.166; P<0.001) . 754 IE4E#
BMI M5 e 2 W IR W sl AT s B

BIT BERRAYT BEIRIAYT L B BE  eGFR R %
WEE (R 4) 45750, (U4 EDV 5 LVMI 1/
SRIBFEM I (r=-0.088; P=0.040) . W4iThhE 7
Ifi . {245 PSV 5 LVEF #l LVGLS &2 IEAH R (r
AR 0.121.0.093; P<0.029) . &F T hE 7 i .
PSSV 5 E DI K e’ (r 2l 0.108~0.160; P <
0.011), fJa, #E— AL IE cIMT H# 50 bk 5t Bk 5
SEIRIEARISL, W 5, 3 THER A WAL o BT 8w
55 Rk F AL BEAN, EE A B A 2
2518 (EAREHRE AR R ) o

®3I FIHBHMRSHETIGK ORI X R (BERSH)

Tab.3 Correlations of carotid blood flow parameters and cardiac function ( univariate analysis)

£ PSV/ (em-s™!)

22/l EDV/ (em-s™")

F M PSV/ (cm-s™") 4 EDV/ (cm-s™!)

r P r P r P r P

IG5

LVMI/(g -m~2) -0. 145 0.001 -0.292 <0. 001 -0.228 <0.001 -0.362 <0. 001

LVH -0. 161 <0. 001 -0.207 <0. 001 -0.203 <0. 001 -0.242 <0. 001
Wi T aE

LVEF( %) 0.032 0. 448 -0.031 0.470 0.091 0.032 0.036 0. 391

LVGLS (%) 0. 021 0. 626 0. 056 0.184 0.078 0. 066 0.119 0. 005
&FikIInE

E &/ (m-s™") 0. 196 <0.001 0. 198 <0. 001 0.171 <0.001 0. 227 <0. 001

E/A WH 0.338 <0.001 0. 445 <0. 001 0.393 <0.001 0. 476 <0. 001

e’ /(cm-s™! ) 0. 363 <0.001 0. 448 <0. 001 0. 396 <0.001 0. 460 <0. 001

E/e’ LA -0. 166 <0.001 -0.264 <0. 001 -0.222 <0.001 -0.248 <0. 001

LVMI: A0 BTG LVH: /e 0 &AL LVEF: 7603 MM EG LVGLS - 2603 SR YN [A B78 s PSV S W 4 U0 (B K s EDV . #F5K

E UMY
F4 MBPMRSHELIGEKROINERXR (KIEZR)
Tab.4 Correlations of artery blood flow parameters and cardiac function( adjusted model)
- 2 PSV/(em-s™h) M EDV/ (cm-s™") £l PSV/(cm-s™") Fi EDV/ (cm-s™")
- r P r P r P r P

Lo E S

LVMI/( g-m’z) -0. 002 0.970 -0. 007 0.874 -0.074 0. 085 -0. 088 0. 040

LVH -0. 003 0. 940 -0.058 0.175 -0.011 0. 801 -0. 050 0.244
Wi oy g

LVEF( %) 0. 054 0.208 -0.048 0.261 0.121 0. 005 0.037 0. 389

LVGLS(%) 0. 055 0. 199 -0.025 0.554 0. 093 0.029 0. 027 0.522
FrakTiaE

Elg/(m-s™") 0. 144 0.001 -0.016 0.710 0. 108 0.011 0. 037 0. 382

E/A WWH 0. 063 0. 144 -0. 059 0.169 0.116 0. 007 0. 020 0.632

e’ /(em-s™) 0. 160 <0.001 0.028 0.509 0. 160 <0.001 0.010 0. 815

E/e’ [bL{E 0.015 0.720 -0.052 0. 226 -0.021 0.629 0.014 0.735

BERN 2, AGIE T AR BMI RS MO e 2 I MURE 08 s R S R YR T ERERA T (IR YT L BB B eGFR ; LVMI . Zc.0 %8 Jii i
EHGLVH: 780 % 8%  LVEF: 70 %8 /080 LVGLS : 7603 BRI 13 A8 s PSV ;. Wi WIWEE I s EDV : &7 5K R Tt e
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Tab.5 Correlations of carotid blood flow parameters and cardiac function ( fully adjusted model)
5 ZEf PSV/ (em-s™") 720 EDV/ (cm-s™") A PSV/ (cm-s™") £l EDV/ (em-s™)
r P r P r P r P

AL

LVMI/( g'm’z) 0. 001 0. 985 -0.008 0. 860 -0.072 0.092 -0.091 0. 033

LVH -0.003 0.953 -0.059 0.168 -0.010 0. 810 -0.052 0.224
Wi oy g

LVEF( %) 0. 055 0.02 -0. 047 0.270 0.121 0. 005 0. 038 0.372

LVGLS (%) 0. 057 0.184 -0.024 0.582 0. 094 0.028 0. 030 0. 490
FrakTiaE

E W/ (m-s™") 0. 142 0. 001 -0.016 0.703 0. 107 0.012 0. 039 0. 365

E/A UH 0. 064 0.135 -0.057 0. 181 0.117 0. 006 0. 023 0.599

e’ /(cm-s™) 0. 161 <0.001 0. 030 0. 488 0. 160 <0.001 0.012 0.774

E/e’ WA 0.012 0.774 -0.053 0.213 -0.022 0. 601 0.014 0.739

Y 3, AR 2 Rl 1 — 2B MR T 3B ik oy R B S s ik BEER ; LVMI SR 220 % B F5 40, LVH i 2.0 2 B JE  LVEF H 2 0%
S350, LVGLS 7220 28 B ARG\ 1] 725 PSV g W45 1 W {7375 38 ; EDV R &7 5K AR 1AV

3 W #

AHFFE K B, B 2F — 25 )8 3 cIMT & 33 8l ik
BEPOX A2 A IR A K 2 5, PSV A5 5 0 Ik PR &7
skDIRetE bR (e ) W IEARSE, PEIRATIrA, A5
S ] PN I OB T A KRR AR S PR 15T 31 20 ik o 3 38 32 A
KBEH VIR CEIRER LR, I A PSV [
RS Wllm R A O &7k D RE (e FRAK) TREA O,

HHT, XF PSV 5 LEE K IIHECE R IR
W0 RATERIRIE T PSV I T [ 5 W I R 420
EEP IR DI RE IR A 57 A ¢, Chuang 2:16) WoR & B,
Sl K L B PS4 ARG o 35 1 R R AN B
A=A R AR RS 3K AR IR 5T — 3, kb, Bk
H cIMT 520 Z&FIKINREXR R MR TN, 5
sk JCREfL 2 AR L, 20 30 kot B A AL 41 LVEF T
K ,e’ \E/A /N, A W E/e” BN, 4 s 5 5 ik A
16(cIMT B4R ) i 220 E &7k e vaE . A Rt
FEAEHE— AL TE cIMT 1551 50 Jik 5 Bk 25 3R 2% [ &%
J& AR IR PSV AR5 2600 % W I R &F 7K Ty ik )k
iR W ARG $&/R PSV A A HEAE A B HF W5 7E 1Y
THEE A,

AT AT BE (08 HL A BR2EHLH E B A LU
3N, S—, Ssh kol 3 1 BRI & 2 80T 1)
7 3 B A: , DA T S S50 ik ok R A Ak ) 2 A b
XPC JIE T RE 7= A2 5 e, S BRSO AR A A LT
A Ae 0 2 B TR HR S50 Bl Ik AT k3 1l 3 2
7B LA B ik It S G AT 43 B A A T 5k

WIVE T T RS O E T RE TR0 5 — R, 56
= HF B& ok A S8 3 bk i 05 s S i 5 484 i 2> g
RSB Bkt FEs B AHIEFE IR S B0 A2 O A
PR 200 5 Jk i S R 2% S W, LA O 0 0 4
FET SR T B A 5C 22 T B ., 4 R K AT e S
BATMFEA RN, S S ERAFTFRELH
K HEFRATT A T W 5T Hh i O — 25 R X Bl 2%
S () BARAIL

AT A LA T ILAS . B 5%, AR RE
TR B0 FEAE BAR T (N, WA |
PRI e SR 2 5, DRI | I iR S ) , AT
A DAREIEALFE cIMT K 351 8 ik B0 B 45 7 78 i 1 4= (A
B, UE TR 2R 30 80 fik i 30 35 X6 I I PR & 7k T RE 1
ISR . HR, AT FE A X B RAEAS Y H AR
TETT 8 8 F 047 500 i 040 B, F 9 445 S L
A RHE P, MR bR T R AR
AARZAL, 58, AW BT 5T, Jo ik 9 B
FiBhk PSV FAR 5 WG R ZC O Z AT TR D RE DR (e
AR P RSR OC R AR R FRATTHE I 22 T B P AF 58
] DAk — 25 ) B AT 22 R B PR AR S R DL R
PSV X} HF W0l g8, R, AR 5EALAE VL5 1)
BHAL X T, B — 5 A U R BR A, AN 52 2R
2 [ 9 HA X 38, 75 BT e 22 o0 O TRA TR 2R 5T
Wk, fFeJa, TR IR DI RRIGR 1Y B R D
ASBEAR Y & 9K D) B8 VAR SE AT 4L 43 B, A SR v] LAAE
Il PRAFF5E FP 24 T30 00E

ZE T AW 5T A SR B A XN A e 2R 50 5

- 721 -



[R5 R 2240 (R 2R

i 44 %

Jik PSV [#AR -5 70 25 30 I PR T 5K 2 BE DR 4 <7 A
5K, ATRESN HE (4 3 B5 S IR AL

[ %3]

(1]

ROGER V L. Epidemiology of heart failure: a contem-
porary perspective [ J]. Circ Res, 2021, 128 (10):
1421-1434.

LORENZ M W, MARKUS H S, BOTS M L, et al.
Prediction of clinical cardiovascular events with carotid
intima-media thickness: a systematic review and meta-
analysis[ J]. Circulation, 2007,115(4) ; 459-467.

DE GROOT E, VAN LEUVEN S I, DUIVENVOOR-
DEN R, et al. Measurement of carotid intima-media
thickness to assess progression and regression of athero-
sclerosis[ J]. Nat Clin Pract Cardiovasc Med, 2008,5
(5): 280-288.

EFFOE V S, RODRIGUEZ C J, WAGENKNECHT L
E, et al. Carotid intima-media thickness is associated
with incident heart failure among middle-aged whites
and blacks: the Atherosclerosis Risk in Communities
study[ J]. J Am Heart Assoc, 2014,3(3) ; €000797.
KISHIMOTO S, KAJIKAWA M, MARUHASHI T, et
al. Endothelial dysfunction and abnormal vascular
structure are simultaneously present in patients with
heart failure with preserved ejection fraction[ J]. Int J
Cardiol, 2017,231. 181-187.

CHUANG SY, BAICH, CHENG HM, et al. Com-
mon carotid artery end-diastolic velocity is independent-
ly associated with future cardiovascular events[ J]. Eur
J Prev Cardiol, 2016,23(2) . 116-124.

HAUGAA K H, DEJGAARD L A. Global longitudinal
strain: ready for clinical use and guideline implementa-
tion[J]. J Am Coll Cardiol, 2018,71 (18): 1958-
1959.

PARK J J, PARK J B, PARK J H, et al. Global lon-
gitudinal strain to predict mortality in patients with a-
cute heart failure[J]. J Am Coll Cardiol, 2018, 71
(18) . 1947-1957.

PONIKOWSKI P, VOORS A A, ANKER S D, et al.
2016 ESC Guidelines for the diagnosis and treatment of

<722 -

[10]

(11]

[12]

[13]

[14]

[15]

(17]

(18]

acute and chronic heart failure.: the Task Force for the
diagnosis and treatment of acute and chronic heart fail-
ure of the European Society of Cardiology(ESC). De-
veloped with the special contribution of the Heart Fail-
ure Association (HFA) of the ESC[J].
Fail, 2016,18(8) ;: 891-975.

WANG Y, LIANG J Y, ZHENG S S, et al. Com-

Eur J Heart

bined associations of obesity and metabolic health with
subclinical left ventricular dysfunctions: Danyang study
[J]. ESC Heart Fail, 2021,8(4) : 3058-3069.

ZrAe XN GEEHE SF. VLR P BH T i e AN [R]
HP R I 2 A A 2 A ) BE AR AR A4 R B T T 5
[J]. hBE 2% ,2022,63(7) : 658-663

LEVEY A S, STEVENS L A, SCHMID C H, et al.
A new equation to estimate glomerular filtration rate
[J]. Ann Intern Med, 2009,150(9) . 604-612.
DEVEREUX R B, ALONSO D R, LUTAS E M, et
al. Echocardiographic assessment of left ventricular hy-
pertrophy: comparison to necropsy findings[J]. Am J
Cardiol, 1986,57(6) ; 450-458.

MCDONAGH T A, METRA M, ADAMO M, et al.
2021 ESC Guidelines for the diagnosis and treatment of
acute and chronic heart failure[ J]. Eur Heart J, 2021,
42(36) : 3599-3726.

VRIZ O, BOSSONE E, BETTIO M, et al. Carotid ar-
tery stiffness and diastolic function in subjects without
known cardiovascular disease[ J]. J Am Soc Echocar-
diogr, 2011,24(8) . 915-921.

KOHARA K, JIANG Y, IGASE M, et al. Effect of
reflection of arterial pressure on carotid circulation in
essential hypertension[ J]. Am J Hypertens, 1999, 12
(10Pt1) : 1015-1020.

GNASSO A,CARALLO C, IRACE C, et al. Associa-
tion between intima-media thickness and wall shear
stress in common carotid arteries in healthy male sub-
jects[ J]. Circulation, 1996,94(12) . 3257-3262.
CURTIS S L, ZAMBANINI A, MAYET J, et al. Re-
duced systolic wave generation and increased peripheral
wave reflection in chronic heart failure [J]. Am J
Physiol Heart Circ Physiol, 2007, 293 (1). H557-
H562.



