<356 - PUEBAELINEEORIGE 20034E5 28 H 55224 4558 Chin J Mult Organ Dis Elderly, Vol. 22, No.5, May 28, 2023

- I RATST -

BRI N EER SR IEBNZEAETEARODMMEST X EW
Il oA 50 0 1EL

FRI, KT, EWU, P Y, B8 R, EH 5, B, 4

(P ERM R — R BE B AR O LA R, B AT 211166)

[# ZF] BE RGN 3 EE (baPWV ) 5 B IE 48 80 (ABL) XF 28 B0 i 1 3 358 (MACCE ) Y 0 4 8.
FiE BT 2008 4F 8 H % 2014 45 9 H TR 5L LR R 2E 5 — MR I B 2400 U IR BE Y 242 51 8 25 (I R 9L,
Fitiifi MACCE B9 % A 1500, R4 MACCE 275 & 2B 44 B8543 MACCE 4H (n=125) FIJE MACCE 4 (n=117) , 237 2 4L IR R
FHE M baPWV ABI X MACCE [t~ IR TIAE . SRH] SPSS 29. 0 G4k - HE AT 5 20 br . AR H s 2628 20 R ¢ 46
¥5% Mann-Whitney U f B #-A 7418 Fed8, AETE LB ] Kaplan-Meier f2k, 2558 242 FIBFEBEVIITE N 3.3(2.6,4.2) 4F;
125 Bl (51.7%) B35 FBA S . 56 MACCE ZH %, MACCE 4 4R T K baPWV KR 2% IMLIRIR SOk & A 8 F R
FHZGEE 5 ABL B FE U (TBL) (&Pl R AL, Z R A G2 L (P<0.05) , ZH#E Cox BIFS#HrH, baPWV (HR=1. 000,
P=0.012) ABI(HR=0.080,P=0.002) }2&73KH ( HR=0.981,P=0.012) J& MACCE & A= fl2l <7 F0M PR 5~ e 0mi A 78 v A
ABI J& ,MACCE fJZi&# TAE4FME(ROC) HiZE T AL (43514 0. 674,0. 717) B H 43353850 (95% CI 0. 029~ 0. 061 ; P<0. 001)
THE ., 858 baPWV K ABI J&84E A & A2 MACCE A0 7 B R 7, — F B4 F MACCE AN ETE &,

[RBIR] BN BINIARRE L ; KB A% T 0 2 5 BREARE A RO il 45 =4

[RFESZES] R543.5 [ HEitREmBm] A [DOI] 10.11915/j. issn. 1671-5403. 2023. 05. 73

Clinical predictive value of brachial-ankle pulse wave velocity combined with ankle
brachial index for occurrence of major adverse cardiac and cerebrovascular events

in the elderly
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[ Abstract] Objective To explore the predictive value of brachial-ankle pulse wave velocity (baPWV) and ankle brachial index
(ABI) for major adverse cardiac and cerebrovascular events ( MACCE). Methods Clinical data of 242 patients admitted to the
Department of Geriatric Cardiology of First Affiliated Hospital of Nanjing Medical University from August 2008 to September 2014 were
retrospectively analyzed, and the occurrence of MACCE was followed up. Patients were divided into MACCE group (n=125) and
non-MACCE group (n=117) according to the occurrence of MACCE, and the clinical characteristics of the two groups were analyzed.
The independent and combined predictive value of baPWV and ABI for MACCE were analyzed. SPSS statistics 29. 0 was used for data
analysis. Student’s ¢ test or Mann-Whitney U test was employed for intergroup comparison according to data type, and Kaplan-Meier
curve was adopted for survival comparison. Results The median follow-up time was 3.3 (2.6, 4.2) years for the 242 patients, and
125 of them (51.7%) reached the main endpoint. Compared with non-MACCE group, the paitients of MACCE group were older, had
higher baPWV, pulse pressure, blood uric acid, higher incidence of coronary heart disease and higher use of diuretic; while, ABI, toe
brancial index (TBI) and diastolic blood pressure were lower, and the differences were statistically significant ( P<0.05). Multivariate
Cox regression analysis indicated that baPWV (HR=1.000, P=0.012), ABI (HR=0.080, P=0.002) and diastolic blood pressure
(HR=0.981, P=0.012) were independent predictors for MACCE. After ABI was added to the prediction model, both the area under
ROC curve for predicting MACCE (0.674 and 0.717 respectively ) and net reclassification index ( NRI, 95% CI 0.029-0.061;
P<0.001) were increased. Conclusion BaPWYV and ABI are independent predictors for MACCE in elderly people, and their combi-

nation shows higher predictive value for MACCE occurrence.
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Table 1 Comparison of baseline data between two groups

Ttem MACCE group(n=125) Non-MACCE group(n=117) P value

Male[ n( %) | 103(82.4) 94(80.3) 0.742
Age[ years, M(Q,, Q;)] 88.00(83.00,92.00) 80. 00(68.50,87.00) <0.001
Systolic blood pressure( mmHg, x+s) 135.55+18. 66 135.68+22. 45 0.963
Diastolic blood pressure( mmHg, x+s) 64.50+11. 56 69.22+12.20 0. 002
Pulse pressure difference[ mmHg, M(Q,, Q3) ] 70.00(59. 50,79. 50) 61.00(53.50,78.00) 0. 005
Laboratory examination

LDL-C(mmol/L, x+s) 2.52+0.73 2.52+0.77 0.992

TG[ mmol/L, M(Q,, Q5)] 1.04(0.74,1.48) 1.17(0.87,1.51) 0. 200

TC (mmol/L, x+s) 4.19+1.00 4.22+1.03 0.819

HDL-C[ mmol/L, M(Q,, Q3)] 1.12(0.98,1.38) 1.14(1.00,1.39) 0. 486

Blood uric acid (umol/L, x+s) 359. 86+119. 06 332.63+89.75 0. 045
Previous medical history[ n( %) ]

CAD 67(53.6) 47(40.2) 0. 040

Diabetes mellitus 33(26.4) 29(24.8) 0. 883

Hypertension 93(74.4) 89(76.1) 0.768
Drug history[ n( %) ]

Statins 96(76.8) 83(70.9) 0.309

Diuretic 41(32.8) 17(14.5) 0.001

B-blocker 70(56.0) 53(45.1) 0.122

CCB 49(39.2) 44(47.6) 0.895
baPWV (cm/s) 1911. 38+434. 80 1749. 88+447. 58 0. 005
ABILM(Q,, Q)] 1.02(0.93,1.12) 1.09(1.02,1.15) <0.001
TBI(x+s) 0.67+0. 18 0.75+0.12 0. 000

MACCE : major adverse cardiac and cerebrovascular events; LDL-C; low-density lipoprotein cholesterol; TG ; triglyceride; TC: total cholesterol; HDL-C;
high-density lipoprotein cholesterol; CAD: coronary heart disease; CCB: calcium channel blocker; baPWV: brachial-ankle pulse wave velocity; ABI:
ankle brachial index; TBI: toe brancial index. 1 mmHg=0. 133 kPa.
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Figure 1 Kaplan-Meier curve of BaPWV and
ABI for predicting MACCE
PWV; pulse wave velocity; baPWV; brachial-ankle pulse wave velocity
ABI: ankle brachial index; MACCE: major adverse cardiac and
cerebrovascular events. 1: low baPWV high ABI group;
2. low baPWV high ABI group; 3: high baPWV high
ABI group; 4: high baPWV low ABI group.
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Table 2 Univariate and multivariate Cox regression analysis on influencing factors of MACCE in the elderly over 60 years old

Univariate analysis

Multivariate analysis

Factor

HR 95%CI P value HR 95%CI P value
baPWV 1. 001 1.000-1. 001 0.004 1. 000 1.000~-1.001 0.012
ABI 0. 050 0.014-0.173 <0. 001 0. 080 0.016-0. 404 0. 002
TBI 0. 127 0.040-0.411 0. 001 1. 064 0.240-4.721 0.934
Systolic blood pressure 1. 000 0.992-1. 009 0.909
Diastolic blood pressure 0.979 0.965-0. 994 0. 005 0.981 0.966-0. 996 0.012
Pulse pressure 1.015 1.004-1.025 0. 006 1. 007 0.996-1.019 0.233
Blood uric acid 1. 002 1.000-1. 004 0.044 1.001 0.999-1.002 0. 466
LDL-C 0.971 0.769-1.225 0.802
HDL-C 1.013 0.617-1. 665 0.959
TG 0.854 0.657-1.111 0.240
TC 0.957 0.806-1. 136 0.612
CAD 1.584 1.114-2.253 0.010 1.255 0.864-1.823 0.233
Hypertension 0.910 0. 609-1. 360 0. 646
Diabetes mellitus 1.077 0.723-1. 603 0.715

baPWV; brachial-ankle pulse wave velocity; ABI: ankle brachial index; TBI:

toe brancial index; LDL-C: low-density lipoprotein cholesterol; HDL-C:

high-density lipoprotein cholesterol; TG triglyceride; TC: total cholesterol; CAD: coronary heart disease.
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Table 3 Comparison of ROC curves of Model 1 and Model 2 in predicting MACCE

Item AUC P value 95%ClI Sensitivity Specificity
Model 1(baPWV+DBP) 0.674 0. 000 0. 606-0. 742 0.744 0.547
Model 2(baPWV+DBP+ABI) 0.717 0. 001 0.653-0. 781 0. 680 0.782

MACCE: major adverse cardiac and cerebrovascular events; ROC; receiver operating characteristic; baPWV ; brachial-ankle pulse wave velocity; DBP;

diastolic blood pressure; ABI: ankle brachial index.



- 360 - HIERFZANBPIRZGE 2034F5 H 28 H S8 224 45 5 Chin J Mult Organ Dis Elderly, Vol.22, No.5, May 28, 2023

ORI R Y g 07 2%, I WAE i e b 3% 3 R i
A6 FETF G, &F I FR AR CS  J2 S AF UL B 4
Ko D37 T, 52 W 1045 1Y) o 3 AR P RR il [m) A5 2%
Xp U I P A T R A, L ot A R R S 3k
SIkE ST 2D BRI Z TR, 2D E R T
AN =B TN W SNTTR = €A ) PPN R S
FIZE O 2 A Sl 12, 52 i Ty g0, b e k0
i 1A s &AL A ST R baPWV RO Il A
HA A F AT B EZH A T, H baPWV J& X}
it B3 Jik K R B Jok 1 25 45 DN 5, e m] B s i K 3 ik
Kb A B Bk g A8 R R B 9E R, baPWV
MACCE Bz i B+ ( HR=1. 000, P=0.012) ,
KM MACCE # &7 7% e BAIR , H&F 7% He B A% w] 2l S7
i MACCE(HR=0.981,P=0.012) . MAh, SZFk
Il PRIZYT v, (8 FH A R 5 B e T 58 3 7K B 18, o0
Uise 2z , AWt oe B R 8 FH 52 7E MACCE AR
H R £ (P<0.05)

ABI 28 80 Jik 5 Bl sh Bk B Wi 4 i 2 L, 5
2 e By R sk A A Ak 1 R B AR i B Bl B A A 5K
e SR 7K ST, 28 2 3 i T S AR AV R B 5 9 28 ™ E
TR RIE L, ABL FEAME I8 P ZE M990 ( peripheral
arterial disease,PAD)12¥7 A HEE X ,60~70 %
NHEH,3. 7% PAD B R ABAT,70 % K UL T
NHEH,5. 2% PAD B35 RN BAT , ToRe IR 5k
RN R AT RE R F S 5 A%, Thatipelli
A0S 395 BIAERS (69. 7+9. 6) 2 1) PAD i kT
Ty 4.7 AEMBEDT ,IESE ABI X} PAD HE 4 H5E
T30 PO B 5 . ASAF 5T TP, ABL X 2 4F A0 i
M7 =5 4 19 A& A2 Ak S 3500 4 fH ( HR = 0. 080,
P=0.002) ., %F 3 ko ee o ik 2 4 B PR, Sh
JE 17 D] S0 1) A s DR 2 K 225 i L4 9
I, RGN £ ABI S — i A 2% 25 38 15 9 1Ak 0 ot
(e RN L S

HWFEREYT T 5007 i SEALL 8tk sh ks s 1)
I T2 AT CT AR SRS AT 43, UES5% 143 1]
%t MACCE 47 B K fE I o 2, (R )2 T
TRk CT, M b2 T, PWV K& ABL 2 Wi A<
AR TR BNk CT, .5 15 TR, AT
5 Rk XN B 1Y 9% 9 i A T B, # AE 4 Ak JH XF
MACCE ) 500 0 {8, 76 9 5 5309 1 00, o % ok %
MACCE fUJa AR S, A5 baPWV Iz ABI
A ST TR AR | & B ROC il 4 T T AR S A Y

TR 4 BB S 3 5 T B — baP WV X FE /R FR AT
ALV TP AT AT, 3 T 2 4 0 i 1 58
P F B 43 2 AR, vl R ELAT LI PRIV FH A (L,
R E A BRI,

PRIG R 0 AC I 1 2672 ), AR F AT S R R
Cox [R1A 73 H I & R, 1L JR R 7K ~F- 5 MACCE B &8
MIX(HR = 1.002, P = 0.044 ) , X 5 B 7 B 58 —
] AT RE S IR R 2 M R S 4 R T
I35 PN 7 LR AR G5 104, TR) s o 412 1 il A 0 1A
X AR E AR KRS, e g ks
T PR R IUAE £8 3 38 22 | DR I 3 40 A T 24 IR IEE e IR
1, SR A G, AT T R B R A
JIFLFE e % H b = R A 4 T 4R N MACCE oAl 37 52
M) , 33K 7 fig 55 AR 9% Hh 3218 I R i A 1 LT e B
Hh =B R AR XA, BE] (2. 52+0. 73) mmol/L ]
KA %[ 1.04(0.74,1.48) mmol/L] /KA E A
K, HLMm g 7K B £ 3 SRR K S e DB i
55 1 R XURS: |, 2 47 325 B 1t B T B 1l 2 4F A\ A=

ARWFFERBRIELET - (1) AT XA B
TF S0 52 A 0 i L5 v A AT, 25 M &2 — i
NN SN N VAT RPN SN
5% AR L T 2 4F N8 PR 7E MACCE Y5
J& MACCE H iy 1E 8L, I 7EZ &R Cox B 4341
Hxt 2 4 H A B 22 S R O e S R R TR I
5 A] A A B E MACCE & A R4 — i JXURS: T %
ORI 5 (2) AHEE Ry PR 55, (X RE AR FH 25
5 R ORIT B, Joik H A S 25 {E B AR
B A2 AABH i 751 45 5 0000 AR A Y 5C R, RO L AE
MACCE 57 MACCE Affrf 3 22 5% XA T
FERTTHETERR ST AT Z R | i — 20 32 B B A Tl
MIPERE, 76 H G2

ZE L RBFAE K 60 2 R DL EBAE AR
baPWV . ABL, WCAEAEBEAR B IF#E1T 5 4F [l B il
PitlF5% , IESZ baPWV 5 ABI J& 60 % X VL F#4E A
KM MACCE 9207 70 K-, ABL I baPWV X
MACCE BN B 5 &, H FrkEE Fe RN 0 2
b, A NFEHOE K (B AR XE 4R 80 5 & L
(A N i IS 5 98 B R 52 A PR, H )5 5 B8 22 i
EPE KA Z 0 iEo, 28 4F ABE MACCE &
Az FH LTI PR 2, LA R R o 48



HAEEF LI EPIRAGE 203455 A 28 H 4522 % 5553 Chin J Mult Organ Dis Elderly, Vol.22, No.5, May 28, 2023

- 361 -

[ &% k]

[1]

(7]

Hsu PC, Lee WH, Tsai WC, et al. Comparison between estimated
and brachial-ankle pulse wave velocity for cardiovascular and overall
mortality prediction[ J]. J Clin Hypertens ( Greenwich), 2021,
23(1): 106-113. DOI; 10. 1111/jch. 14124.

Tripepi G, Agharazii M, Pannier B, et al. Pulse wave velocity
and prognosis in end-stage kidney disease [ J]. Hypertension,
2018, 71(6): 1126-1132. DOL: 10. 1161/HYPERTENSIONA-
HA. 118. 10930.

BUNA L, IMESE, TR, S SRS KA R e 25 BE R K
e A PN R M0 VR AT 8 A S I B s e ], o
[EEEzy, 2021, 16(12) . 1841 -1845. DOI; 10. 3760/]j. issn.
1673-4777.2021. 12. 019.

Jia XY, Sun QM, Zhang LP, et al. Impact of common carotid
artery intima-media thickness and pulse wave velocity on long-term
outcome in maintenance hemodialysis patients[ J]. China Med,
2021, 16(12): 1841-1845. DOI: 10. 3760/]. issn. 1673-4777.
2021. 12.019.

Saeed S, Saeed N, Grigoryan K, et al. Determinants and clinical
significance of aortic stiffness in patients with moderate or severe
aortic stenosis[ J]. Int J Cardiol, 2020, 315.: 99-104. DOI. 10.
1016/j. ijcard. 2020. 03. 081.

Liu L, Sun H, Nie F, et al. Prognostic value of abnormal ankle-
brachial index in patients with coronary artery disease: a Meta-
analysis[ J ]. Angiology, 2020, 71 (6): 491-497. DOI; 10.
1177/0003319720911582.

Laurent S, Cockcroft J, Van Bortel L, et al. Expert consensus
document on arterial stiffness; methodological issues and clinical
applications[ J]. Eur Heart J, 2006, 27(21) : 2588-2605. DOI:
10. 1093/ eurheartj/ ehl254.

O'Rourke MF, Hashimoto J. Mechanical factors in arterial aging:
a clinical perspective [J]. J Am Coll Cardiol, 2007, 50(1):
1-13. DOI: 10. 1016/]. jacc. 2006. 12. 050.

Yamada MH, Fujihara K, Kodama S, et al. Associations of systolic

blood pressure and diastolic blood pressure with the incidence of

coronary artery disease or cerebrovascular disease according to

¢lucose status[ J]. Diabetes Care, 2021, 44(9) . 2124-2131.

[11]

[12]

[13]

DOI: 10.2337/dc20-2252.

O'Rourke MF. How stiffening of the aorta and elastic arteries leads
to compromised coronary flow[ J]. Heart, 2008, 94 (6): 690~
691. DOI; 10. 1136/hrt. 2007. 134791.

Thatipelli MR, Pellikka PA, McBane RD, et al. Prognostic value
of ankle-brachial index and dobutamine stress echocardiography for
cardiovascular morbidity and all-cause mortality in patients with
peripheral arterial disease[ J]. J Vasc Surg, 2007, 46(1): 62—
70, 70. DOI: 10. 1016/j. jvs. 2007. 03. 022.

EWH, KR, 2k, 55 2 BUR IR B BUE F BT
SN PR 2R R H 55 40T A R et A T L R S A B A O
R[J]. JTPHEEZE, 2021, 43(8): 926-930, 943. DOI. 10.
11675/j. issn. 0253-4304. 2021. 08. 05.

Wang HJ, Pi YZ, Li L, et al. Relationship between influencing
factors of ankle brachial index decline and short-term rehospitalization
due to ischemic cardiovascular and cerebrovascular events in patients
with type 2 diabetes mellitus[ J]. Guangxi Med J, 2021, 43(8):
926-930, 943. DOI; 10. 11675/j. issn. 0253-4304. 2021. 08. 05.
Hou ZH, Lu B, Gao Y, et al. Prognostic value of coronary CT
angiography and calcium score for major adverse cardiac events in
outpatients[ J]. JACC Cardiovasc Imaging, 2012, 5(10): 990-
999. DOI:; 10. 1016/j. jemg. 2012. 06. 006.

TRHAE, WAL, FEIEE, GF. FEAIMLIRIKT- XM PRI ARERT &
MR S T AE [ T]. SEHBE 2GR, 2015, 31(11):
1804-1807. DOI; 10.3969/j. issn. 1006-5725. 2015. 11. 025.

Zhang YM, Chang YH, Jiang XZ. The predictive value of baseline
blood uric acid level for new cardiovascular and cerebrovascular
events in diabetes population[ J]. J Pract Med, 2015, 31(11):
1804-1807. DOI; 10.3969/j. issn. 1006-5725. 2015. 11. 025.

FFF, ESIR], BRpIGE, S5 ARSI AR X O i 10045
P R AaPBET R[], PEJEF A, 2019, 34(11)
1098-1102. DOI; 10.3969/j. issn. 1000-3614. 2019. 11. 010.
Wang D, Wang JL., Chen SH, et al. Association between uric
acid and risk of cardiocerebral diseases and all-cause mortality in
elderly men[J]. Chin Circ J, 2019, 34(11) . 1098-1102. DOI:
10. 3969/j. issn. 1000-3614. 2019. 11. 010.

(%4 RAIL)



