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Relationship between pulse wave velocity and retinal arteriosclerosis in

hypertensive population
XU Hui', LIU Xiaohua®, SHAO Yan’

1. Chronic Disease Examination Room, Tianshui Wulin Street Community Health Service Center, Gongshu District,
Hangzhou, Zhejiang 310000, China; 2. Department of Cardiology, Hangzhou First People's Hospital;
3. Department of Ophthalmology, Tianshui Wulin Street Community Health Service
Center, Gongshu District
Abstract:  Objective To explore the relationship between brachial-ankle pulse wave velocity (baPWV) and retinal
arteriosclerosis in hypertensive population. Methods A total of 2631 hypertensive patients admitted to Tianshui Wulin
Street Community Health Service Center, Gongshu District, Hangzhou from June 2021 to June 2024 were enrolled. All
patients underwent baPWV detection and retinal arteriosclerosis grading based on binocular fundus images. Among them, 1131
patients had hypertension combined with retinal arteriosclerosis (Scheie classification: 475 cases of grade 1, 396 cases of
grade 2, 203 cases of grade 3, 57 cases of grade 4), and 1500 patients had hypertension without retinal arteriosclerosis.
Stepwise test combined with Bootstrap method was used to analyze the mediating factors of the correlation between

baPWV and retinal arteriosclerosis (mediation analysis). A multivariate logistic regression model with interaction terms
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was used to analyze the interaction effect of baPWV with diabetes mellitus and dyslipidemia on retinal arterio-
Results Compared with patients without retinal arteriosclerosis, the baPWV in patients with grade 1-4 retinal
arteriosclerosis gradually increased ([1354+176] vs [1367+178], [1400+182], [1495+194], [1558+203] cm/s,
F=89.76, P<<0.001). Taking retinal arteriosclerosis grade as the dependent variable, baseline baPWV as the independent

sclerosis.

variable, and high-sensitivity C-reactive protein (hsCRP) as the mediating variable, the analysis showed that baPWV
indirectly promoted retinal arteriosclerosis by increasing hsCRP ($=0.12, 95%CI: 0.05 to 0.19) (OR=1.41, 95%CI: 1.12 to
1.78), with a mediating effect value of 0.042 (Bootstrap 95%CI: 0.023 to 0.089, P=0.002). Taking baseline baPWV as the
dependent variable, retinal arteriosclerosis grade as the independent variable, and peripheral vascular resistance index (PVRI)
as the mediating variable, the analysis showed that the increase in retinal arteriosclerosis grade could indirectly lead to
elevated baPWV ($=12.3, 95%CI: 8.5 to 16.1) by increasing PVRI (5=0.85, 95%CI: 0.32 to 1.38), with a mediating effect
value of 10.455 (Bootstrap 95%CI: 3.21 to 17.70), and the difference was statistically significant. The results of
the interaction test of the multivariate logistic regression model showed that compared with the population with diabetes
mellitus, the association between baPWV and hypertensive retinal sclerosis was more significant in the population
without diabetes mellitus (interaction P=0.003); compared with the population with dyslipidemia, the association between
baPWV and hypertensive
(interaction P=0.004).

baPWV may promote retinal arteriosclerosis through hsCRP, while retinal arteriosclerosis may reversely increase baPWV

retinal sclerosis was more significant in the population without dyslipidemia

Conclusions  There is a bidirectional causal pathway between baPWV and retinal arteriosclerosis.
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through PVRI. The association is more significant in populations without diabetes mellitus and without dyslipidemia.

Keywords: pulse wave velocity;
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343 Hr, 45 3 B 7R : baPWV 3l 3 T 5 hsCRP(8 = 0.12,
95%CI: 0.05~0.19) [] 4 fie 7F ¥ 19 5 3 bk A 1L (OR =
141, 95%CI: 1.12~1.78) , A2 W {E 24 0.042, Boots-
trap 95%CI: 0.023~0.089, P=0.002. L) ILZE baPWV Ny

AR AT AT, 25 S R - R0 5 Bl ok A 4 43 2% T e T
i 3 1 PVRI(S = 0.85, 95%CT: 0.32~1.38) ] 3% T3
baPWV J1 & (B =12.3, 95%CI: 8.5~16.1), 4% 1
k1 10.455, Bootstrap 95%CI: 3.21~17.70, 5 HA 41t

DA At L RS 2l ok 5 Ak 23 4 A 22 4, PVRI N R4y FRX(ER2).
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Table 1 General data of hypertensive patients without and with retinal arteriosclerosis

%ma;é;ﬁ]ﬂm - T A W4 FPORE IR TREFRHL SNEEE CHW =R A HE R
fififk [#1(%)] (%) (mmHg) (mmHg) (4F) (kg/m?) (mmol/L)  (mmol/L)  (mmol/L)
X 1500  795(53.0) 523467 1422483 89.1+£9.4 102495 24.6+3.4 5114  1.6+08  63+29
1% 475 224(47.1) 512463 1413496 886+93 92476 248+35 52412 15407 61426
24 396 198(49.9) 505458 143.5+8.7 89.6+102 11.5%85 2544438 51423 16206 67427
34 203 106(51.7) 532476 1512492 898486  11.7+8.4" 25.843.8 52413 17410  68+1.9"
4% 57 28(49.6) 527463 152.6+8.6™ 902495  12.5+72% 25.6+6.9 52423 1.640.9 6.8+2.5%
FlAH 3.812 2.530 15.004 1.812 8.446 2.782 1.200 1.300 6.314
PlH 0.432 0.112 <0.001 0.126 <0.001 0.097 0.308 0.268 <0.001
T Bl ik WA iR MIRSE BERRAYTY O FEIRIAYT  baPWV=1400cm/s  baPWV PVRI hsCRP
fififk Bl W] BI%)] Bl %)) [1(%)] (cm/s)  (kPa-s/L)  (mg/lL)
T 453(302)  506(33.7) 935(62.3)  533(35.5) 603(40.2) 600(40.0) 13544176  1.6%03 17405
144 112(23.5)  131(27.6)  282(59.3)  119(25.3) 141(29.6) 204(42.9) 1367£178 17403 20406
2% 113(28.5)  121(30.5)  250(63.2)  113(28.6) 122(30.8) 198(50.0) 1400182  1.9404 24207
3% 51(25.3)  69(33.8)  135(66.5)™  76(37.5)" 84(41.6)™ 142(70.0)® 14954194 23404  3.1+08"
4% 16(27.6)  24(41.3)™  41(71.2)™  23(39.5)™ 24(42.4)* 46(80.7)™ 15584203 2.74£0.5°  3.7409%
FlAH 5.990 12.591 9.492 10.835 11.341 109.001 89.760 28.650 30.520
PlH 0.201 0.013 0.024 0.009 0.009 <0.001 <0.001 <0.001 <0.001

FE: baPWV Iy I -BR 20 Ik Ik #5- 1% 5 3 15 5 hsCRP 35 48 C I I 2 115 PVRIA A1 il it 8 BEL 3 #8550, 5 00 I 158 3l [k B8 £k LE ¢, *P<<0.05; 5 14%

H#, *P<<0.05.

R 2 baPWV 50K R ) Bk AE AL AR S 59 H A 4B (n=2631)

Table 2 Mediation analysis of the correlation between brachial-ankle pulse wave velocity (baPWV) and retinal arteriosclerosis

L s SR (c) B (a) AR R AR (b) R (¢*) PARMH  Bootstrap
[ORIB(95% CI)] [5(95% CD)] [ORIB(95% CI)] [ORIB(95% CI)] (axb) 95%CI
iEM: baPWV—  hsCRP  1.532(1.234~1911)  0.121(0.052~0.189)  1.413(1.125~1.778)  1.411(1.132~1.759) 0.420  0.023~0.089 0.002
0 P R 0 ki £
S MRS PVRI 85.621(42.315~128.892) 0.852(0.324~1.379) 12.314(8.527~16.083) 52.386(21.124~83.675)  10.455  3.214~17.693 0.003
JikiEfL—baPWV

FE : baPW VI -0 30 I Ik 87 3 £ 8 2 5 hsCRPy g B I B 2K 1 3 PVRIA A1 Al it 48 BEL 1 45 44

2.3 baPWV 5¥ER % .\ 1A 7 & X 41 k) BE 3h Bk A& 4
BMAFE1M2HEUEBRNZEER 565K
Joa NAFE LA, TOME PRGN HE baPWV 5 15 I Hs 40 Do) A A
AR S B B i (2 HAE ] P=0.003) . 54 IR IG5
BBE AL, AR 58 AR baPWV 5 55 i 490 9] 5
T Ak 19 S B T B S (32 BAE ] P =0.004), UL 3.
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800 cmy/s A A5 S 5 (E R AR, K 2 44 D] v 1 i 400 199
SRR AL RN E T =1 PR —BREAR, e &40
A 986 B AT HUBNE S B o A5 R R 58 IFREIR W

AL AR LA, JOHE PR AIC L 5 AR baPWV
5 e ML PR P JE 5 ) SCIBR AT S A A, DL 4

3 it i

RRFFEAIA 2631 165 1M B R 42, il Ay
SrbT MR EAE RS, REART baPWV 5L 5 ik
B AR B0 G006 00 0 s 3l JR £ Ay v 1L 0 2% B 40
7 R 358 4 SR o 5 0, S L Al 20 00 2 e 1 D o 5 5 7
PR, B0 IR 0 A 1R XU L4 G . Wang 251
HIF 5 405 L ©AIE 52, 90 5t PR RS A ml 408 Ay i 10 8 2
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RO I SR S A AR O AR B 2,12 7. I,
L it 400 0 J5E 5l K RSB A By T 4252 ) PR 3R, 0 i B v L
SR MR A T R | B U H AT E 2 RN (L

A AN B E R S PR R A, IR S KA
Ao JUA B 45 2 5 00 U 42 TE AH 65 Liu 25150 1y 5 4%
Rifi U5 i 5 0 — A5 R B, A E R0 I B s ok s Ak A v I

R 3 baPWV 5 HAFE b xd i i1 28R 0 S 3l R BE A (3~4 925 1~2 G HH) B HAR AT (n=1131)
Table 3 Interaction effect of brachial-ankle pulse wave velocity (baPWV) with other indicators on retinal arteriosclerosis (grade

3—4 vs grade 1-2) in hypertensive patients

FEHR G2 % B SE e ! Pl OR 95%CT A AP

PE5 5 556 0.22 0.16 1.891 0.169 1.246 0.911~1.705 0.683
i 575 0.28 0.18 2.420 0.120 1.323 0.930~1.883

() <55 812 0.30 0.17 3.114 0.078 1.350 0.967~1.884 0.715
=55 319 0.35 021 2778 0.096 1.419 0.940~2.142

PR A (kg/m?) <24 436 0.25 0.19 1.731 0.188 1.284 0.885~1.863 0.802
24~<28 415 0.29 0.18 2.596 0.107 1.336 0.939~1.902
=28 280 0.33 0.22 2.250 0.134 1.391 0.904~2.141

4 & 839 0.27 0.17 2.522 0.112 1.310 0.939~1.828 0.856
= 292 0.24 0.20 1.440 0.230 1.271 0.859~1.881

BRI i 786 0.88 0.31 8.058 0.005 2411 1.313~4.426 0.003
& 345 0.07 0.27 0.067 0.795 1.073 0.632~1.821

IR % 423 0.81 0.30 7.290 0.007 2.248 1.249~4.047 0.004
& 708 0.15 0.19 0.623 0.430 1.162 0.801~1.686

FE: baPW VI I -BR 20 Ik Ik 4505 A 5 1

R 4 baPWV FIHE bR LA 5 X o 1L 8 25 10 I 8 3 K s Ak (3~ 4 205 1~2 G B 3 AT F CBUBHE 23 #, n=986)
Table 4 Interaction effect of brachial-ankle pulse wave velocity (baPWV) with diabetes and dyslipidemia on retinal arteriosclerosis

(grade 3—4 vs grade 1-2) in hypertensive patients (seusitivity analysis)

£ Gz %K B SE 1E Pl OR i 95%CT AEHARH P AR
BRI w 735 0.87 0.32 7.526 0.006 2.386 1.295~4.408 0.003
2 251 0.07 0.28 0.065 0.799 1.073 0.628~1.842
MRS 5 390 0.81 031 6.925 0.008 2247 1.235~4.098 0.004
Je 596 0.15 0.20 0.578 0.447 1.162 0.796~1.702

¥ DB baPW VAR I 5 5 K 245 B R % Uil R 194 58 8l K B8 A 7 AN — BSOREAR DEA T SO 0 o aPWIV I IR 30 Jok k1 e A S i BE

AR TSR AR T baPWV L5 HL 0 [ 5l AWEFE S AR AR W, BRI . 108 5 %)

I AR A XS 1 IR Y DG BRI A : 1 1) R SR 8, hsCRP
KA AAEFH (R A 308 {E 0.042), B baPWV i 1 T
15 hsCRP [] £ 412 #F 40 0o J5& 3y Bk i Ak o 3 — WL TR 4F &
Bl K L SR SRRE ST ) 9 B A 3 Ik st Dl
R, I RE By TR 7 30, 5 5 RAE R R,
S5 hsCRP F i ; 1M hsCRP 1 Ky 4= B 1% 318 M 4% 4 1Y
PR, nl it — 254540 0 I RS/ N3 Tk P B, AR g BT
T S Y L0 M 8 B, ek g Bk R Ak kAR VT R
AR % A2 v, PVRI A% O A (R A 800 B 10.455),
TR 5 3 ik Bl Ak 53 25 T v 3 A 18 in PVRI [R] #2 5 34
baPWV T} . X 5 Zhou %5 ™ (ST 458 AH L, H &
PR PO 8l L A 9 A AT 3 1o B e A SR LGS RE 7, B )
PET B KRR A, T R/ DN I 995 A8 —BE 3 i — 3
PEVGR A AR ER

baPWV 55 1L 9] [ 2 Jik B A6 G B s A 5 3 0 b
PR AHE(OR = 1.073, P = 0.795) A L., To W i s A\ B
1 baPWV 55 10 ) 52 50y Jok A 46 7Y SC B BE 5 (OR = 2.411,
95%CI: 1.313~4.426, P =0.005) ; Il 5% ABEhA7E7E
FAL AL, TC I RE 5 H & B CHK SR B (OR = 2.248, P =
0.007) & T A I ML J§ 5 % # (OR = 1.162, P = 0.430) .
X — 5 B AEHLRI AT e 55 A R 3R 3 S 0 4 3
B AN A G« W DA s 88 3 v R A 1 7 P B A
i, i 20 B 0T AR P g T B ot B S i 3 A1
5 I AR I R Vi O A RE T A B Ik o A B Ak B
Bt 3 Ky R 0 5 s R Ak 4 8 B IR 2R, O
ST B RN AT REHE 55 5 55 T baPWV I SCHRIE A .
Sattar %5 7 4 X BA B AF 98 MAIE 52, &3 2 W &% LA L
U ZE B AR AL 43 1 ey 1 S8 5, AL G i A5 6 A S 2%
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B O R B AR, SRS IS A

Ik PR S5 B v, 5% 145 I 0 DR s ML T S %) v
JE SR S A R A o DG T B | ot A s ) DA E 2 1f A
PE, MARMF IR, X T T LR =5 0 B,
JI5E baPWV Wi, 2 baPWV = 1400 cm/s, T 215 0
o) R 50 Jk A e XU, % Hsf SR BT T i, G i ks ot e 45
I CH AR M E < 130/80 mmHg) . 24 3% 42 1% 7 = (fik £
AR . B iz 8 ), LA ke G IR 0 0 25 1 4 5 a0
J& . IeAh, Huang 255 765012 W SRk Pk v il s e 2 o
(BRI 5 B, L D) /N 20 k55 2850 3 Jk 1A B S A A
KR, G5 G ARV FEEE R, Kok AT 4R K “baPWV + H 4 fi5
G BR G TP, HE— 2D R T e il AR A I e A
DRV 43 2 B R

AR TEAT A AL — 2 Jey BRAE - 15 5, ARIF S by 8 i T
WFFE BT, JIE S baPWV 5 10 5 5 50 ok A Ak 1) OBk, w4
TG WA DR SR A 5 LR, T 9 X 52 1) b sk ) PR 1T
MR 25 S 4 AR R, ROk T E i 2 o iR 5
VE o JESEAEE TR A RE Y BB 1, 256 sh A B U
Bt , BE— A0 AIE baPWV X HH 0 JiE 2 ik A £k f 15 0 477
(B, R 5 oAt M 45 46 4w Canrbocs sl kO A
7 FH AR
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