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Effect of long-term blood pressure variability and anti-hypertensive treatment on

arterial stiffness in elderly hypertensive patients
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[ Abstract] Objective To explore the effect of long-term blood pressure variability and anti-hypertensive treatment on arterial stiff-
ness. Methods A total of 411 elderly patients with essential hypertension who were treated and managed in our hospital from January
to June 2017 were enrolled in this study. Brachial-ankle pulse wave velocity (baPWV) and ankle-brachial index ( ABI) were used as
indicators to evaluate arterial stiffness. Linear regression analysis was employed to analyze the correlations of blood pressure index and
long-term blood pressure variability (BPV) with baPWV and ABI. BPV was expressed as systolic blood pressure standard deviation
(SBP_SD). SPSS statistics 26. 0 was applied for data analysis. The efficacy of anti-hypertensive therapy and the effect of antihyperten-
sive therapy on arterial stiffness were analyzed by student’s ¢ test. Results In those elderly patients with hypertension, 3 years’ anti-
hypertensive treatment resulted in significantly decreased average systolic blood pressure [ SBP, (131.78+7.36) vs (142.92+17.14)
mmHg( 1 mmHg = 0. 133 kPa) ], diastolic blood pressure [ DBP, (80.22+6.31) wvs (81.49+10.01) mmHg], pulse pressure
[PP, (51.57+7.81) ws (61.43+14.06) mmHg] and mean artery pressure [ MAP, (97.41+5.57) vs (101.97+10.98) mmHg],
obviously reduced fasting plasma glucose [ FPG, (5.30£1.67) vs (5.81+1.69) mmol/L], total cholesterol [ (3.85+0.95) wvs
(4.42£0.90) mmol/L] and triglyceride [ (1.27£0.68) vs (1.79£1.13) mmol/L], but remarkably elevated high-density lipoprotein
cholesterol [ (1.35+0.31) vs (1.21£0.31) mmol/L] when compared the corresponding values before treatment (all P<0.05). No

such statistical change was seen in low-density lipoprotein cholesterol level before and after treatment. After adjustment for confounding
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factors, SBP, PP, MAP and SBP_SD were positively correlated with baPWV (8=10.390, 5.500, 14.940, 11.110, all P<0.05)
and negatively with ABI (8=-0.002, -0.001, -0.002, —-0.003, all P<0.05 ) in the patients. DBP was only positively correlated
with baPWV (B=8.690, P<0.05), but had no correlation with ABI. After antihypertensive treatment, baPWV was decreased from
(1782.70+308.87) cm/s to (1 732.43+261.73) cm/s, and ABI was increased from (1. 12+0. 10) to (1. 14+0.08) , with statisti-
cally differences ( both P<0.05). Among them, baPWV showed a downward trend in gender and age stratifications, and significant
difference was seen compared with that before antihypertensive treatment (P<0.05). ABI in the female patients and those aged 60-70 years
was significantly different from that before anti-hypertensive treatment ( P<0.05). The SBP difference and DBP difference before and
after treatment were positively correlated with the difference of baPWV (8=3.000, 3.290, P<0.05), but not with the difference of
ABI. Conclusion SBP_SD is an influencing factor of arterial stiffness. The antihypertensive treatment and comprehensive management
of elderly hypertensive patients can significantly improve their baPWV value, but the effect on ABI needs further research to clarify.
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&l (total cholesterol, TC) . H i =g ( triglyceride
TG) K% B Jig 85 1 JIH [ B ( low-density lipoprotein
cholesterol, LDL-C) | /= %5 Ji g 4 11 IH [& B ( high-
density lipoprotein cholesterol, HDL-C) 254545 .
1.2.5 baPWV ABI BIZE A, 825 BCF b
A, R ALK, T Bkl AT TR
P, AHIFTE SBR[ — M baPWV (ABI 347
ST ARTTEHE baPWV = 1400 em/s VE R EHIKRE(LI2
WrbnifE, ABI<<0. 9 1E R I B A HE ZE RIS IbRE
1.3 FitEHE

K SPSS 26. 0 Geit AT s o pr . iR
TR YRR EZE (x2s) R R ¢ K38, R
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2 & X
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AN A B 362 1], HA B M 160 fi, Lotk
202 i V- 3 4FE % (65.04 £4.40) % F ¥ BMI

(26.03+3.20) kg/m’; ¥ 2 2 [l (89.95+9.48) cm;
BRI R R S (13.85 + 10.49) 4F; F 1 baPWV
(1782.70+308. 87) em/s;F-34 ABI(1.12+0. 10)
2.2 ZEENEREERERTIGIER
ERERIATTRT LA, AT = 1T B FE R R R
Y75, ¥ SBP . DBP PP MAP ¥ i Bl H & T b%,
FPG . TC TG 4 AR [y B & T B, HDL-C 5 A /i
T, ZER AT L (¥ P<0.05) 5 TR YT R
J& LDL-C MZER G EL(E 1),
2.3 [M/EHEHK SBP_SD 5 baPWV ABI g8 1%
%} 3 4EF-44) SBP . DBP . PP MAP & SBP_SD 43
WS5IEI7 G baPWV K ABI SO SR 208, 8 |3k
ML AEEAE R H AR AL 434, PR TR AR
[A Z A7, SBP . PP MAP  SBP _SD ¥J 5 baPWV £
1IEAME, 5 ABI £ A€ (# P<0.05),DBP 5
baPWV ABI ¥JJCAH 4 (P>0.05) ; IR 42 R &
Jii ,SBP PP MAP SBP_SD 5 baPWV S 1EM%, 5
ABI A1 (¥ P<0.05) ,1fi DBP 5 baPWV S 1E
FHE(P<0.05) , 5 ABI oA M (£ 2) .
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Table 1 Comparison of antihypertensive therapy in elderly patients with hypertension (n=362, x+s)
Variabl Average SBP  Average DBP  Average PP Average MAP FPG TC TG LDL-C HDL-C
ariable
(mmHg) (mmHg) (mmHg) (mmHg) (mmol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L)
Baseline level 142.92+17. 14 81.49+10.01 61.43+14.06 101.97+£10.98 5.81+1.69 4.42+0.90 1.79+1.13 2.60+0.74 1.21+0.31
Level after antihypertensive 131.78+7.36  80.22+6.31 51.57+£7.81 97.41+£5.57 5.30+1.67 3.85+0.95 1.27+0.68 2.51+0.81 1.35+0.31
treatment
t 12.119 2.697 15.169 7.859 4.505 8.789 7.513 1.477 -8.081
P value 0.000 0.007 0. 000 0. 000 0. 000 0.000 0. 000 0. 141 0.000

SBP . systolic blood pressure; DBP: diastolic blood pressure; PP pulse pressure; MAP ; mean arterial pressure ; FPG; fasting plasma glucose; TC: total

cholesterol; TG triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol.

*x2

MmEIEES baPWV ABI BIZ 1% B 13 547

Table 2  Linear regression analysis of blood pressure index with baPWV and ABI

baPWYV after treatment

ABI after treatment

Independent variable

B 95%CI P value B 95%ClI P value
Unadjusted
Three years average SBP 9.870 6.470-3.270 0. 000 -0.002 -0.003-0. 001 0.001
Three years average DBP 3. 600 -1.050-8. 260 0. 129 -0.001 -0.002-0. 001 0.226
Three years average PP 6.330 3.190-9. 460 0. 000 -0.001 -0.002-0. 000 0.039
Three years average MAP 10. 500 5.290-15.720 0. 000 -0.002 -0. 004-0. 000 0.011
SBP_SD 12.760 5.670-19. 850 0. 000 -0.002 -0. 005-0. 000 0. 028
Adjusted
Three years average SBP 10. 390 6. 880-13. 890 0. 000 -0.002 -0.003-0. 001 0. 001
Three years average DBP 8. 690 3.610-13.770 0. 001 -0.001 -0.003-0. 000 0.175
Three years average PP 5.500 2.03-8.96 0.002 -0.001 -0.002-0. 000 0.023
Three years average MAP 14.940 9.55-20.33 0. 000 -0.002 -0.004-0. 001 0. 007
SBP_SD 11.110 3.92-18.30 0. 003 -0. 003 -0. 005-0. 000 0. 022

Unadjusted baPWV, ABI as dependent variables; SBP, DBP, PP, MAP, SBP_SD as independent variables. Adjusted for gender, age, BMI, FBG,
TC, TG, HDL-C. baPWV: brachial-ankle pulse wave velocity; ABI: ankle-brachial index; SBP :systolic blood pressure; DBP: diastolic pressure; PP

pulse pressure; MAP: mean arterial pressure; SBP_SD :standard deviation of systolic pressure; BMI: body mass index; FBG: fasting blood glucose; TC:

total cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol.
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BEI2E X (3 P<0.05) o TEi A 5 2 4R
57J2 ,baPWV HR R BB T %, 22 A ST
SL(¥) P<0.05) ;1 ABL 7E 4tk (60~70 % g &2
T () P<0.05) , TTER M 71 ~80 % 3
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®3 ZEBMEBEZEREERTHE baPWV T ABI B L
Table 3  Comparison of baPWV and ABI before and after

antihypertensive treatment in elderly hypertensive patients

(n=362, x+s)
Level after
Variable Baseline level  antihypertensive t P value
treatment
baPWV (cm/s)
Overall 1 782.70+£308.87 1 732.43+261.73 3.584 0.000
Male 1752.07+£327.35 1706.05+275.04 2.160 0.032
Female 1 806.96+291.96 1 753.32+£249.39 2.873 0.000
60-70 years 1758.95+293.61 1 728.25+259.86 2.095 0.037
71-80 years 1 938.06+£360.91 1 759.75+274.89 4.410 0.000
ABI
Overall 1. 12+0. 10 1. 14+0.08 -3.052 0.002
Male 1.13£0. 11 1.15+0.08 -1.691 0.093
Female 1. 12+0. 09 1.13+0. 07 -2.620 0.009
60-70 years 1. 12+0. 10 1. 14+0.08 -2.643 0.009
71-80 years 1. 12+0. 10 1.14+0.09 -1.620 0.112

baPWV . brachial-ankle pulse wave velocity; ABI: ankle-branchial index.

25 EEENEREREETFIENEEES

baPWV ABI £ B Z& M EH5H

R EIRIT RIS SBP 2218 . DBP 22{H 5 baPWV
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3 i
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Bt CSPPT W5 R, B TC.TG 1) T i Al
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FESS T PR IR TR ST R R Sl e
B B () 5 ), A SR AE S BT B 67 X 30 ok fea e i 7
SR X LR R IONE T IR%E, LAEZE R E &L,

AT KR, B I H KSR 38 n , h kE a
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O e BB TR RS S5 R)T R, Gie
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B, baPWV 2745 B I () el A% | 150 BH 3 Fh A8 1 AS 52 1
B AR 2 SRR, TR ABT S dd, MR A
BEA B AT B R IRIT G 2 R A S48 AT
IS HTIE ANAE LR 60~ 70 ¥ B T 2 A S5
e X, M B 70~ 80 X B h A RIS F
O A I S 2 e N PN A R e e
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BEERIRITA LR, ARG M= 2ZE5

®4 BEREMEZES baPWV, ABI ZEKIL % E 53
Table 4 Linear regression analysis of blood pressure difference and baPWV, ABI difference before and after hypotension

baPWV difference

ABI difference

Independent variable

B 95%CI P value B 95%CI P value
Unadjusted
SBP difference 0.022 -1.470-1.510 0.029 4.340 0. 000-0. 000 0.189
DBP difference -1.900 -4.620-0. 810 0. 169 -3.160 -0.001-0. 001 0.99%4
Adjusted
SBP difference 3.000 1.510-4. 460 0. 000 0. 000 -0.001-0. 001 0.714
DBP difference 3.290 0. 570-6. 000 0.018 -0.001 -0. 002-0. 000 0. 154

Unadjusted baPWV and ABI difference as dependent variables, SBP difference and DBP difference as independent variables;adjusted for gender, age,
BMI, FBG, TC, TG, HDL-C. baPWV: brachial-ankle pulse wave velocity difference; ABI: ankle-brachial index difference; SBP: systolic blood
pressure; DBP: diastolic pressure; BMI: body mass index; FBG: fasting blood glucose; TC: total cholesterol; TG: triglyceride; HDL-C: high-density

lipoprotein cholesterol.
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