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Relationship between radial augmentation index and other indices for evaluating arte-
riosclerosis

LIU Yan, QI Li-tong, MA Wei, YANG Ying, MENG Lei, ZHANG Bao-wei, HUO Yong"
( Department of Cardiovasology, Peking University First Hospital, Beijing 100034, China)

ABSTRACT Objective: To investigate the relationship between radial augmentation index ( Al) and
other noninvasive indices for evaluating arteriosclerosis. Methods: From April to June 2010, a cross-sec-
tional survey was performed in two communities of Shijingshan District, Beijing, China. This study in-
volved 1 752 subjects (aged 23 to 90 years). Al was measured using Colin pulse wave detection device
HEMO9000AIL. Brachial-ankle pulse wave velocity ( baPWV ) and ankle-brachial index ( ABI) were
measured using Colin noninvasive arteriosclerosis tester VP-1000. Color Doppler flow imaging was used to
measure intima-media thickness (IMT) of the bilateral carotid arteries. Results: Compared with the con-
trol group, baPWV =14 m/s, ABI<0.9 and IMT=0.9 mm groups showed no significant difference in
AL,(P >0.05). Hypertensive individuals had significantly higher baPWV than the healthy group.
Elderly hypertensive individuals with diabetes mellitus or (and) dyslipidemia had lower ABI than the
control group. There was no significant difference of AL between the disease groups and the healthy
group (P >0.05). Pearson correlation analysis showed that AL was associated with women, central aor-
tic systolic pressure, total cholesterol, low-density lipoprotein, high-density lipoprotein, and inversely
associated with body mass index, waist hip ratio, triglycerides, fasting serum glucose, and not associated
with age (r=0.045, P =0.064). There was negative correlation between Al and ABI, IMT. Al was
positively correlated with baPWV in the male group (r=0.101, P =0.005), but not correlated in the
female group. Partial correlation analysis found that Al was inversely associated with ABI, baPWV and
IMT. There was negative correlation between AL, and baPWV, IMT in the female and male groups, and
no correlation between Al and ABI (P >0.05). Multivariate gradual regression analysis demonstrated
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that the independent positive correlation factors of Al included female, age, waist hip ratio, central
aortic systolic pressure, and the negative correlation factors were body mass index, height, fasting serum
glucose (R* =0.372). Conclusion: The lack of correlation of radial augmentation index with indices for
evaluating arteriosclerosis suggests that Al is not a sensitive and reliable index for evaluating the degree of

arterial stiffness.

KEY WORDS Radial artery; Vascular diseases; Atherosclerosis; Augmentation index
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Table 1 General demographic and clinics characteristics in age groups

Ttems Youth (n=126) Middle-aged (n =862) Elderly (n =764) P

Gender

Female 81 (64.3% ) 518 (62.8%) 394 (51.6% ) <0.001

Male 45 (35.7%) 344 (37.2%) 370 (48.4% ) <0.001
Age/years, M (IQR) 41 (32, 44) 53 (50, 57) 71 (67, 75)
Hypertension 23 (18.3%) 385 (44.7% ) 521 (67.9% ) <0.001
Hyperlipidemia 39 (31.0%) 341 (39.6%) 277 (37.5%) 0.114
Diabetes 4 (3.2%) 138 (16.0% ) 243 (31.8%) <0.001
BML/(kg/m?), x + s 24.37 +4.38 25.38 £3.59 25.14 £3.44 0.012
WHR, 2 + s 0.84 +0.08 0.87 +0.06 0.90 +0.07 <0.001
TG/ {mmol/L), x+ s 4.61£0.77 5.07 £0.92 4,99 £1.03 0.009
HDL/( mmol/L) , M (IQR) 1.20 (1.05, 1.41) 1.27 (1.09, 1.47) 1.26 (1.09, 1.46) 0. 057
LDL/(mmol/L) , x % s 2.59 +0.69 2.9510.85 2.96 +0.84 0.008
TG/ (mmol/L) , M (IQR) 1.22 (0.85, 1.89) 1.48 (0.98, 2.13) 1.29 (0.97, 1.95) 0. 004
FPG/(mmol/L) , M (IQR) 4.81 (4.49,5.15) 5.14 (4.78, 5.70) 5.44 (5.03, 6.28) 0.006
¢SBP/mmHg, x + s 123.23 £15.43 132.68 £17.27 138.10 £19.18 <0.001
Aly/% ,x £ s 78.52 £11.64 83.03 £11.24 81.78 £10.88 <0.001
baPWV/(m/s) ,x + s 12.74 £1.88 14.91 £2.61 18.95 £3.69 <0.001
ABI, x+ s 1.11 £0.09 1.1520.10 1.14 £0.13 0.009
IMT/mm, %+ s 0.40 £0. 11 0.56 £0.13 0.70 £0.12 <0.001

BMI, body mass index; WHR, waist hip ratio; TC, total cholesterol; HDL, high-density lipoprotein; LDL, low-density lipoprotein; TG,
triglyceride; FPG, fasting plasma glucose; ¢SBP, central aortic systolic pressure; Al , augmentation index (heart rate 75 beats per minute) ; ABI, ankle-
brachial index; baPWV, brachial-ankle pulse wave velocity; IMT, intima-media thickness; M, median; IQR, interquartile range. 1 mmHg =0.133 kPa.
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2.2 FHEKEELIStR A Z AR AL M HAR
EEMMLHBERE, baPWV=14 m/s
B ALYE T B, HHAENERERIT¥EXL

(P>0.05) ,ABI<0.9 1 IMT=0.9 mm 4 AL,
5% BAMLEERFELEHTFEL(P>0.05,
£2),

+£2 baPWV ABI IMT R %4 53 BAM AL LB
Table 2 Comparison of Al;; between baPWV =14 m/s, ABI<0.9, IMT=0.9 mm and control group

baPWV

ABI IMT

Items

=214 m/s Control ( <14 m/s) P =0.9

Control ( >0.9) P 20.9 mm Control ( <0.9 mm) P

Female/% , x + s

Youth 84.05+6.73 82.84+10.57 0.532 78.25:7.46 83.32+£9.90 0.316 87.31+£7.01 82.44+10.08 0.103

Middle-aged  87.08 +8.99 86.88+10.34 0.817 85.00+6.12 87.02+9.64 0.557 87.77+10.42 86.53+9.05 0.177

Elderly 85.09£9.63 82.07+15.60 0.247 87.59+11.22 84.78+9.80 0.162 84.40+10.08 85.86+9.61 0.154
Male/% , x £ s

Youth 73.84+9.52 70.15+12.26 0.231 67.00x8.72 71.0211.17 0.658 75.5919.43 70.14 £11.50 0.098

Middle-aged  77.30£10.60 77.02+11.13 0.843 74.00:14.49 77.17£10.90 0.454 77.02+11.63 77.22+9.98 0.873

Elderly 78.42+10.94 77.57+9.32 0.729

81.68 £10.62 78.11 +10.83 0.085

78.43 £11.12 78.26 £10.29 0.892

Al , augmentation index ( heart rate 75 beats per minute) ; ABI, ankle-brachial index; baPWV, brachial-ankle pulse wave velocity; IMT, intima-

media thickness.
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Table 3 Comparison of Al;;, baPWV, ABI between illness group and control group
Items Group A ( Healthy) Group B Group C Group D P
All5/% , x £
Female
Youth 82.86 +10.40 85.17 +8.28 83.37 £9.17 76.50 £0.71 0.686
Middle-aged 87.49 +10.05 87.17 +9.34 87.04 +9.44 85.56 +8.88 0.452
Elderly 86.78 +9.64 85.02 £9.31 85.45+11.42 84.10+9.70 0.309
Male
Youth 70.06 +11.45 71.28 £12.47 71.63 +11.92 75.90 +£8.01 0.634
Middle-aged $79.36 +13.26 77.54 +8.84 76.14 +£10.65 76.25 £10.67 0.221
Elderly 76.38 +9.17 77.68 £11.88 76.87 £10.65 79.99 £10.54 0.083
baPWV/(m/s) ,x £
Female
Youth 11.84 £1.43 15.48 +2.58* 12.81 £2.09 13.97 £2.65* <0.001
Middle-aged 13.44 +1.68 15.65+£2.23* 14.15+£2.01" 16.52 £3.67* <0.001
Elderly 17.35+3.33 19.80 +3.89 " 17.39 +2.88 19.54 £3.48" <0.001
Male
Youth 13.05+1.49 15.14 £1.35* 13.31 £1.18 14.81 +1.87* 0.008
Middle-aged 14.22 £1.85 15.96 £2.61 " 14.53 +2.08 16.41 £2.57* <0.001
Elderly 17.49 £3.48 19.79 £3.41* 17.85 £3.74 19.29 +3.90* <0.001
ABI, x £
Female
Youth 1.13£0.09 1.15£0. 11 1.12+£0.13 1.12+0.13 0.382
Middle-aged 1.13 +0.08 1.16 £+0.09* 1.12 £0.08 1.14 £0.10 0.007
Elderly 1.09 £0.07 1.15+0.09" 1.12 £0.09 0.85+0.16"° <0.001
Male
Youth 1.13+0.11 1.19 £0.06 1.12 £0.06 1.14 +0.06 0.264
Middle-aged 1.15+0.09 1.20 £0. 11" 1.14 £0.11 1.18 £0.10 0.008
Elderly 1.20 £0.09 1.18 £0.11 1.16 £0.11 1.12+0.16" <0.001
IMT/mm ,x + s
Female
Youth 0.36 +0.08 0.46 +0.07* 0.44 +0.12" 0.45 +0.31 0. 006
Middle-aged 0.51+0.11 0.56 £0.13* 0.52+£0.12 0.59+0.14" <0.001
Elderly 0.60+0.12 0.67+0.11° 0.63+0.13 0.69+0.12* <0.001
Male
Youth 0.43+0.13 0.48 +0.07 0.43+0.12 0.55+0.12 0.053
Middle-aged 0.54 +0.12 0.60+0.12"° 0.59+0.13"* 0.61+0.12* 0.012
Elderly 0.71 £0. 11 0.75+0.11 0.70 £0.12 0.73 +£0.11 0.067

Al;s, augmentation index (heart rate 75 beats per minute) ; ABI, ankle-brachial index; baPWV, brachial-ankle pulse wave velocity; IMT, intima-
media thickness. * P <0.05, compared with group A. Group A, healthy; Group B, hypertension; Group C, diabetes or { and) dyslipidemia; Group D,

hypertension with diabetes or (and) dyslipidemia.
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Table 4 Correlation between Al,sand parameters (Pearson correlation)

Items Pearson correlation
r value p
Age 0.056 0.035
Female 0.375 <0.001
BMI -0.125 <0.001
WHR -0.114 <0.001
cSBP 0.325 <0.001
TC 0.068 0.009
TG * -0.054 0.024
LDL 0.052 0.027
HDL* 0.118 <0.001
FPG -0.056 0.024

Al5 , augmentation index ( heart rate 75 beats per minute) ; BMI,
body mass index; WHR, waist hip ratio; ¢SBP, central aortic systolic
pressure; TC, total cholesterol; TG, triglyceride; LDL, low-density lipo-
protein; HDL, high-density lipoprotein; FPG, fasting plasma glucose.

* Correlation analysis after logarithmic transformation.

%5 AL SEIKELEITHER

Table 5 Correlation between Alsand arterial stiffness index

Items Pearson correlation Partial correlation *
r value P r value P

Total

ABI -0.095 <0.001 -0.121 <0.001

baPWV -0.007 0.769 -0.218 <0.001

IMT -0.078 0.003 -0.172 <0.001
Male

ABI -0.066 0.070 -0.072 0.077

baPWV 0.101 0. 005 -0.177 <0.001

IMT 0. 066 0.103 -0.093 0.023
Female

ABI ~-0.034 0.282 -0.068 0.054

baPWV -0.006 0.858 -0.239 <0.001

IMT -0.020 0.562 -0.111 0.002

Al , augmentation index (heart rate 75 beats per minute) ; ABI,
ankle-brachial index; baPWV , brachial-ankle pulse wave velocity; IMT,
intercellular membrane thickness. * Adjusted for factors including age,
body mass index, waist hip ratio, central aoriic systolic pressure, total
cholesterol, low-density lipoprotein, fasting plasma glucose, the logarithm
of triglyceride and high-density lipoprotein.

6 ALWEZITLELE AT
Table 6 Multiple regression analysis of Al

Standard

Independent variable into

regression equation coefficient 8 t P
Female 0.227 7.829 <0.001
Age 0.048 1.870 0.058
BMI -0.112 -5.317 <0.001
WHR 0.054 2.316 0.021
cSBP 0.615 21.711 <0.001
FPG -0.040 -2.034 0.042
Height -0.210 -7.327 <0.001

Al , augmentation index (heart rate 75 beats per minute) ; BMI,
body mass index; WHR, waist hip ratio; ¢SBP, central aortic systolic
pressure; FPG, fasting plasma glucose.
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