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Factors affecting peripheral vascular damage in patients with
hypertension in Yunnan Province*

Yi Chun-xiu, Zhao Ya-jing, Zhang Cai-yan, Guo Zi-hong
(Fuwai Yunnan Cardiovascular Hospital, Kunming, Yunnan 650032, China)

Abstract: Objective To explore the factors affecting peripheral vascular damage in patients with
hypertension in Yunnan Province. Methods A total of 1 828 hypertension patients undergoing four-limb blood
pressure monitoring enrolled in the program Surveillance of Cardiovascular Disease and its Risk Factors in Chinese
Residents carried out in Yunnan Province from January 2021 to December 2021 were selected. According to whether
the brachial-ankle pulse wave velocity (baPWV) was > 1 800 mm/s, these participants were divided into the non-
arteriosclerosis (AS) group and the AS group, with 1 306 and 522 cases in the two groups, respectively. The age,

body mass index (BMI), waist circumference, history of smoking, history of alcohol consumption, history of tea
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drinking, levels of total cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C), high
density lipoprotein cholesterol (HDL-C), uric acid (UA), creatine (Cr), glycosylated hemoglobin (HbAlc) and
glucose (GLU), plasma renin concentration (PRC), plasma aldosterone concentration (PAC), aldosterone-to-renin
ratio (ARR), levels of urine albumin (UALB) and urine creatine (Ucr), urine albumin-creatinine ratio (ACR) and
baPWV of patients were collected. Multivariable Logistic regression analysis was performed to determine the factors
affecting peripheral vascular damage in patients with hypertension. Results The proportion of males, BMI,
proportions of patients with history of smoking and tea drinking, and DBP in the AS group were lower than those in
the non-AS group (P < 0.05), while the age, the proportion of patients with diabetes mellitus and SBP in the AS
group were higher than those in the non-AS group (P < 0.05). There was no difference in the history of alcohol
consumption and waist circumference between the two groups (P > 0.05). The levels of HbA1C, GLU, HDL-C,
LDL-C, TC, Cr and UALB as well as the ACR in the AS group were higher than those in the non-AS group (P <
0.05), whereas the level of Ucr and the PRC in the AS group were lower than those in the non-AS group (P < 0.05).
There was no difference in levels of TG and UA, PAC or ARR between the two groups (P > 0.05). Multivariable
Logistic regression analysis suggested that advanced age [OAR = 1.103 (95% CI: 1.087, 1.120) ], high mean SBP
[OAR =1.035 (95% CI: 1.024, 1.045) ] and high levels of Cr [OAR =1.007 (95% CI: 1.002, 1.012) ] were risk factors
for peripheral vascular damage in patients with hypertension. Conclusions Increases in age, mean SBP and the
level of Cr may aggravate the occurrence and development of vascular damage in patients with hypertension.

Keywords: hypertension; peripheral vessel; damage; influencing factors
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- 81 -



AR 2 A 534 3%
HR3
. 95% CI

H A8 b S, Wald x* PAi OR

THR EBR
BRI -0.203 0.288 0.496 0.481 0.816 0.464 1.436
BMI -0.020 0.021 0.911 0.340 0.980 0.941 1.021
SE-¥4DBP 0.013 0.008 2.409 0.121 1.013 0.997 1.029
F-FSBP 0.034 0.005 41.864 0.000 1.035 1.024 1.045
HbA1C 0.207 0.109 3.632 0.057 1.230 0.994 1.523
GLU 0.010 0.062 0.025 0.875 1.010 0.894 1.141
TC 0.145 0.166 0.767 0.381 1.157 0.835 1.601
HDL-C 0.099 0.238 0.173 0.678 1.104 0.629 1.761
LDL-C -0.190 0.194 0.959 0.327 0.827 0.556 1.209
Cr 0.007 0.003 6.993 0.008 1.007 1.002 1.012
Uer 0.000 0.000 0.257 0.612 1.000 1.000 1.000
UALB 0.002 0.001 3.832 0.050 1.002 1.000 1.004
ACR -0.001 0.001 0.457 0.499 0.999 0.998 1.001
PRC 0.000 0.001 0.006 0.938 1.000 0.998 1.003
W -14.979 1.408 113.228 0.000 0.000 =

3 itid SRR G T R
N i . AR SR AS N T] T HUY fa B PR 2R, B A i AN DB
I A 2 v L S A i A ) A g

B Z—, ] baPWV s AN JE] I 9% A% | 12076 48 A
AR A SE AS R AR K 3R 2 28.56% (522/
1828), FEASHEKHNER L, mimEEHpZ
—, 25T AS kA& R ENREALG SR, A
AS ik 7% ) 1 TR I T 4 D R R L I A W 4s g A
I s — 25 Th &, B UG EE AT, KATHARA %69
WFIE R, B [ F- 34 SBP | 5t K SBP 4 5 baPWV
A%, GONZALEZ-GUERRA %558 1o 42 il 1fi % /) B
LY A, 3 — 2P UE 52T 3R e A B AR SR B I XF
ASTE B 52 o JF ARk, [ N BOR B Z2 M F R &
B, SBP 7KF- 5 baPWV HU{E %5 V) AH G , HKF B
M) AS i ™10 A B 5Y 45 2 SR L FE HE R A T A
TR A4 K5 , SBP J& = I A8 & 40 8] I 48 458 49 11 2k
SEAG K P2, - 24 SBP 45 54 11 1 mmHg, baPWV B[l 4
i 1.035 4%, DL E45ie S E AR 2545 R — 3.
I T e R A0 Ji i 4 458 495 6% 52 e 4 T LA P B
AE B IR, I K P B s 1 T 0l BE 4 5 1) )
INBRC, S SO 2T 2 R L, oA B 400 L i A LAY 4k
1M BN R DI RERE AT, S8 T AS R AR Lk RN,
PRI, B W 2 30 I s, 94 K il 7K S, X 331 B

B, AS KA R AR Z G0, R U AS AT ALk
LAV R, SR EE DM, BN FE
A A ) 2 A 8 IR R AT baPWV I A& BR, AS S
TR A 58.8%" AR IE 1 AS K HH R B
AR T — 25 UE ST AR i 1 KO0 I A 45 AN R E
SR, WU 55 1 BF 5T 17 862 BB 58 % 4 Kk R
AS 2 Bt A5 AT 0 0 AN OB 398 T )25 B8, I L sk i
SERTFIM BT AS I RZm . [FIAE, B SN AT 2 b
FE R I, AR AR R A e e N B I
3 178 P Bz A AR P A Rt R 4R0 LDL-C, 4 i 75
PERG I, SR AE IR A B Ak, R A
A PN I 2 A JBE 2 140 A 3R -6 MR SR K TR T 4
3 3k, A B TR N Rz 4 M Y S RE B A
A FEASWIE N . ARFRE R, ASA T
(68.01 £11.99) % , i it & F F AS 417 3 (52.57 =
13.69) % , i ik Z2 K 2 — M Logistic [B1H M R | 4F
WERERE N 1 2, AS J2 A G XU B 38 n 1.103 /5, 784>
Uk BT A 2 A T B0 i it 405 16 2 ST S e R 2R
5 FikdiE —8.

i AL T A2 Sz e Ty i 1Y) 2 R FE s [R) Bl 2
HAS W FE R R, I FL X RS B PR Al S F o

B/
w

- 82



Hal

AT, S A s U R SN S B RS R R e

JE A 35 L B AR i 22 AR ) TR e SR 5 A
S8 I LB 7K S T R S AS & AR Rl ST S I TR 2
I U AS B HLE AT R R < UK T8, 51 i
Jig S AR ZE AL, I L AE BE i BT UTRR, JF RS AS &
Ji& Z i 5 VR, i LI v e 20 B R - A Rk
- [ 2R G0 S SS IR 2 R G, SE A IR T
WA Z2 | IS W AR B /AR SR AR AZ R 5 o
BN DR AW ST AE HEBR ™ D RE N 4
J& G5 RAT R U2 AS (952 ) B3R, LI T i
1 pmol/L , AS XU 4 /i 1.007 £ .

] N A 5T S T ERCAS T 0l B AR £
JEA GRS B W ™ AR A G A5 R v, A HERR )
SRS W AE AR Z AR 2 RS, KA O I A 3R 4R
T, 5 LR RAEAE 22 R FIETTRE T =/
BN PR E L B AR IR KT RIS L2 Fh £
FE, TC 0 ST DA A A IO 0005 Y 52 5 ROk
w7 — 2D R AR A RIS RS & S AR bR XS
Ao ML 905 1 5 W)

25 E IR 78 AS AR Z 5 PR ER AR I O
A5 T SBP | Cr K- T Al e dE AS i & A R
W b A48 BR X AS 19 & AR KU BAT — A S A
(B, 530 T 9 SBP | Cr 7K V- 7 sk A s 1l e 28 5 40 3 o

i

& £ X B
1] AR A e -5 A P A 5 2 . i o A e B 5 A

2020 HEZE[T]. HETEHMI4AE, 2021, 36(6): 521-545.
[2] BLACHER J, ASMAR R, DJANE S, et al. Aortic pulse wave
velocity as a marker of cardiovascular risk in hypertensive patients
[J]. Hypertension, 1999, 33(5): 1111-1117.
o] BT (gl Il o S Ut AR 2 M I P R LS 5 ) Rl sl ko
St R AGR R . [ DU PR AR SR R S R e A
o A R AER ). ARG, 2020, 35(6): 521-528.
X UF, W SCIE, BT A=, A5 SR v 1L AR R R % 5
FERSZ IR R [T]. TPER RS, 2011, 19(3): 283-285.
P R IR B RTE R B IT R B2, R (), ek
200 MU 7 A 22, 45 . P E UL B 6 46 B (2018 AR B 1T
RO HELC A A4k, 2019, 24(1): 24-56.
FAN J L, WATANABE T. Atherosclerosis: known and unknown[J].
Pathol Int, 2022, 72(3): 151-160.
HURTUBISE J, MCLELLAN K, DURR K, et al. The different
facets of dyslipidemia and hypertension in atherosclerosis[J]. Curr
Atheroscler Rep, 2016, 18(12): 82.

[3]

(4]

[5]

[6]

[7]

83

[8] KAIHARA T, HOSHIDE S, TOMITANI N, et al. Maximum home
systolic blood pressure is a marker of carotid atherosclerosis[J].
Clin Exp Hypertens, 2019, 41(8): 774-778.

GONZALEZ-GUERRA A, ROCHE-MOLINA M, GARCIA-
QUINTANS N, et al. Sustained elevated blood pressure

[9]

accelerates atherosclerosis development in a preclinical model of
disease[J]. Int J Mol Sci, 2021, 22(16): 8448.
[10] #RI¥HF, Blictte, IO, &5 . b o RREHPMY AR I /K~ o8 2Dk
P AL B R[], PP SREESE, 2022, 31(4): 426-429.
R 2, BB, H R, A ARSIV 5 Sl kol A REALTE BT
LR, PRSI ZRE, 2019, 27(5): 432-438.
TImPH, S8 ¥e, ALLH, 55 BRI R Sl R AR 1
Wi K2R [0]. AP AEE IR AR, 2009, 17(8): 716-719.
WU S L, JIN C, LI S S, et al. Aging, arterial stiffness, and blood

[11]

[12]

[13]
pressure association in Chinese adults[J]. Hypertension, 2019,
73(4): 893-899.

[14] HUANGFU N, WANG Y, CHENG J S, et al. Metformin protects

against oxidized low density lipoprotein-induced macrophage

apoptosis and inhibits lipid uptake[J]. Exp Ther Med, 2018, 15(3):

2485-2491.

KANDHAYA-PILLAI R, MIRO-MUR F, ALIJOTAS-REIG J, et

al. TNF- a -senescence initiates a STAT-dependent positive

[15]

feedback loop, leading to a sustained interferon signature, DNA

damage, and cytokine secretion[J]. Aging (Albany NY), 2017,

9(11): 2411-2435.

SUN Y, LIN C H, LU C J, et al. Carotid atherosclerosis, intima

thickness of 1781

asymptomatic subjects in Taiwan[J]. Atherosclerosis, 2002,

164(1): 89-94.

X TRHE, FRARTE, PRI, A A T A A sl Dkt A il

A B4 A G f B PR 28 43 AT [9]. I R B 24 52 R, 2020, 29(5):

337-340.

KRANE V, WANNER C. Statins, inflammation and kidney

disease[J]. Nat Rev Nephrol, 2011, 7(7): 385-397.

SCHIFFRIN E L, LIPMAN M L, MANN J F E. Chronic kidney

disease: effects on the cardiovascular system[J]. Circulation,

2007, 116(1): 85-97.

EUTHE. P EE RIS B A WA O L A G R Y HTRE

PEBFIBESED]. dbat: i oA Aba Be A st U B 2=, 2020.
(R i)

[16]

media and risk factors-an analysis

[17]

[18]

[19]

(20]

AR5 AKX HEF, Bk, KRR, 5. 28 & R
S M RN R, h B RBE 24K, 2024, 34(4):
78-83.

Cite this article as: YI C X, ZHAO Y J, ZHANG C Y, et al.
Factors affecting peripheral vascular damage in patients with
hypertension in Yunnan Province[J]. China Journal of Modern
Medicine, 2024, 34(4): 78-83.



