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Association between carotid intima-media thickness and subclinical left ventricular systolic
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[Abstract] Objective: To explore the relationship between carotid intima-media thickness (cIMT) and subclinical left ventricular
function in population of Danyang community. Methods: The study subjects were recruited in 2021 from the Station Community of
Danyang City, Jiangsu Province. cIMT was measured and analyzed by GE Vivid E90 ultrasound instrument. Two-dimensional (2D)
speckle tracking technology was used to collect left ventricular global longitudinal strain (LVGLS) of the left ventricle as an indicator
for assessing subclinical systolic function. The e’ and E/e” ratio were obtained from mitral valve blood flow spectra and tissue Doppler
imaging, serving as indicators for evaluating subclinical diastolic function. Results: A total of 561 participants with an average age of
(58.2 + 11.7) years were enrolled, among whom 339 (60.4% ) were females. Using tertiles of cIMT as a categorical variable, in
univariate analysis, LVGLS, E/A ratio, and e’ decreased as cIMT tertiles increased, while the E/e” ratio increased (all Py..a < 0.002),
except for left ventricular ejection fraction. However, after further multivariate adjustment, only LVGLS continued to decrease with
increasing cIMT tertiles (P < 0.05). Continuous variable analysis after natural logarithm transformation of cIMT yielded results similar

to categorical variable analysis, with only LVGLS showing a significant negative correlation with cIMT (r=—0.087, P=0.041) , and
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similar findings were observed in regression analysis (B=—1.12, P=0.041). Conclusion: In the Danyang community population in

Jiangsu, increased cIMT is independently correlated with decreased GLS.

[Key words] carotid intima-media thickness; subclinical left ventricular systolic function; global longitudinal strain; left ventricular

diastolic function
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Table 1 Baseline characteristics of the study population stratified by cIMT levels

cIMT (mm)
Characteristic Tertile 1(1=203) Tertile 2(n=199) Tertile 3(n=159) P

Carotid intima-media thickness (mm) <0.65 >0.65-0.80 >0.80
Age(years,x £ ) 50.3 +10.8 59.6+9.6™ 66.6 £+ 8.1 <0.001
Female[n(%) ] 146(71.9) 122(61.3) 71(44.7)° <0.001
Current smoking[ n(%)] 2009.9) 31(15.6) 43(27.00"" <0.001
Alcohol intake[n(%) ] 21(10.3) 33(16.6) 33(20.8)" 0.006
Hypertension[ (%) ] 53(26.1) 83(41.1)" 78(49.1)™ <0.001
Diabetes mellitus[ (%) ] 13(6.4) 25(12.6) 34(21.4)™ <0.001
Hyperlipidemia[ n(%) ] 111(54.7) 123(61.8) 109(68.6)" 0.007
Antihypertensive treatment[n(%) ] 32(15.8) 62(31.2)" 57(35.8)" <0.001
Antihyperglycemic treatment[n(%) ] 5(2.5 14(7.0) 21(13.2)™ <0.001
Lipid lowering therapy[n(%) ] 1€0.5) 3(1.5 11(6.9)” <0.001
Body mass index(kg/m*, % + s) 235+3.2 24.1+3.2 24329 0.020
Systolic blood pressure (mmHg, x + 5) 1202 £ 17.0 126.4 £ 17.17 132.3 +18.8™ <0.001
Diastolic blood pressure (mmHg, x £ s) 77.6 +10.3 78.4 +10.6 78.3 £10.0 0.547
Heart rate (beats/min,x £s ) 743 +£9.1 72.6 £ 10.0 72.1+12.2° 0.042
Total cholesterol (mmol/L, x + 5) 5.31+0.92 5.38 +£1.02 5.32+1.06 0.877
HDL cholesterol (mmol/L, x £ ) 1.55+£0.32 1.58 £ 0.32 1.52 £0.31 0.368
Triglycerides[ mmol/L, M(Pas, Pss) ] 1.36(0.98,1.96) 1.48(1.14,2.08) 1.47(1.01, 1.96) 0.965
Fasting plasma glucose (mmol/L, x £ ) 5.35+0.75 573 +1.32"7 593+ 127" <0.001
Serum creatinine (wmol/L,x + 5) 65.45 + 13.47 68.52 £ 12.99 71.97 £ 15.67™ <0.001
eGFR[mL/(min+1.73 m*),x % s 99.21 + 13.65 91.27 + 12.86™ 86.52 + 12.59™ <0.001
Systolic function(%,x + s)

LVEF 67.5+3.1 67.7+3.3 66.9 +£5.3 0.175

LVGLS 20.5+2.0 20.2+23 19.8 +2.8" 0.002
Diastolic function

E/A(x £5) 1.13 £0.39 0.92 +0.30™ 0.79 £0.23™ <0.001

e’ (em/s,x £5) 10.0 2.5 8.6+2.0" 7.6+1.6™ <0.001

Ele’ (x £5) 75+1.8 82+20" 8.9+3.0" <0.001

HDL: high-density lipoprotein; E: the early diastolic peak flow; A: the atrial peak flow; e” : mitral annular early diastolic velocities. Compared with

the Tertile 1 group, P < 0.05,"P < 0.01," P < 0.001.
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Table 2 Relationship between cIMT tertiles and left ventricular systolic and diastolic function (x +5s)
cIMT(mm)
Echocardiographic parameter Tertile 1(n=203) Tertile 2(n=199) Tertile 3(n=159) P
Systolic function
LVEF(%)
Model 1 67.5+0.3 67.7+0.3 66.9 0.3 0.207
Model 2 67.5+0.3 67.6 0.3 67.0+0.3 0.373
Model 3 67.5+0.3 67.6 0.3 67.0+0.3 0.369
LVGLS(%)
Model 1 20.5+0.2 20.2+£0.2 19.8+0.2" 0.002
Model 2 20.5+0.2 20.2+0.2 19.8 +0.2° 0.024
Model 3 20.4 +0.2 20.2 £0.1 19.9+0.2° <0.05
Diastolic function
E/A
Model 1 1.13+£0.02 0.92 +0.02° 0.79 £ 0.03™ <0.001
Model 2 0.98 = 0.02 0.95 £0.02 0.94 £0.02 0.257
Model 3 0.97 £ 0.02 0.94 £ 0.02 0.96 +0.02 0.638
e’ (cm/s)
Model 1 10.0 £ 0.1 8.6+0.1° 7.6+02" <0.001
Model 2 89+0.1 8.8+0.1 8.7+0.1 0.239
Model 3 89+0.1 8.8+0.1 8.7+0.1 0.377
Ele’
Model 1 7.5+0.2 8.2+0.2" 8.9+0.2" <0.001
Model 2 8.0+0.2 8.1+0.2 85+0.2 0.082
Model 3 8.0+0.2 8.1+0.1 85+0.2 0.094

Model 1 is unadjusted. Model 2 is adjusted for age, body mass index, sex, current smoking, alcohol intake. Model 3 is additionally adjusted for all

covariates from model 2 plus systolic blood pressure, fasting plasma glucose, heart rate, eGFR and total cholesterol HDL-cholesterol ratio. Compared

with the Tertile 1 group, P < 0.05; "P < 0.01; P < 0.001.
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The univariate correlation coefficient between IncIMT and LVEF(A), LVGLS(B), E/A(C),e’ (D), and E/e” (E).
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Figure 1 Relationship between natural log-transformed ¢cIMT (IncIMT )and left ventricular systolic and diastolic function
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Table 3 Relationship between natural log-transformed cIMT and left ventricular systolic and diastolic function

IncIMT
Echocardiographic parameter Model 1 Model 2 Model 3
r P r P r P

Systolic function

LVEF -0.043 0.313 -0.022 0.603 -0.026 0.538

LVGLS -0.133 0.002 -0.093 0.029 -0.087 0.041
Diastolic function

E/A -0.459 <0.001 -0.102 0.017 -0.078 0.068

e’ -0.470 <0.001 -0.089 0.036 -0.071 0.096

Ele’ 0.246 <0.001 0.064 0.133 0.056 0.190

IncIMT is the natural log-transformed carotid intima-media thickness of the carotid artery. The correlation between LVEF, GLS, E/A ratio, e’ and E/e’
ratio and log-transformed cIMT was analyzed, and the r-coefficient represented the correlation between IncIMT and LVEF, GLS, E/A ratio, ¢’ and E/e’
ratio. Model 1 is an unadjusted and Pearson correlation analysis is used. Model 2 is adjusted for age, body mass index, sex, current smoking, alcohol
intake. Model 3 is additionally adjusted for all covariates from model 2 plus systolic blood pressure, fasting plasma glucose; heart rate, eGFR and total

cholesterol HDL-cholesterol ratio. Models 2 and Model 3 all use partial correlation analysis.
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KIN, FE R Z o, oIMT 1 5 5 E/A JGE A 5% RN R G, X FPAH A AE Lt 775 (OR=3.22,
(B OR=3.02, 95%CI: 1.67~5.44, P < 0.001; % % 95%CI: 1.31~7.95, P=0.01) . AW 78 1F F Kl & 0 Ay
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Table 4 Relationship between natural log-transformed cIMT (IncIMT )and left ventricular systolic and diastolic function

(x +5s)
IncIMT
Echocardiographic parameter Model 1 Model 2 Model 3
B+ SE P B+ SE P B=SE P

Systolic function

LVEF -0.78 £ 0.78 0.313 -0.53 £ 1.01 0.603 -0.62 + 1.00 0.538

LVGLS -1.48 £ 0.46 0.002 -1.24 £ 0.57 0.029 -1.12+0.55 0.041
Diastolic function

E/A -0.75 £ 0.06 <0.001 -0.16 £ 0.06 0.017 -0.11 £0.06 0.068

e’ -5.05 £ 0.40 <0.001 -0.87 £ 0.42 0.036 -0.68 £ 0.41 0.096

Ele’ 2.69 +0.45 <0.001 0.82 +0.55 0.133 0.71 £ 0.54 0.190

The model used LVEF, GLS, E/A ratios e’ and E/e” ratio as the dependent variables, and cIMT as the independent variables. The B coefficient rep-
resents the change in LVEF, GLS, E/A ratio, e, and E/e’ ratio for every 2.72 mm increase in cIMT. Model 1 is unadjusted. Model 2 is adjusted for age,

body mass index; sex; current smoking, alcohol intake. Model 3 is additionally adjusted for all covariates from model 2 plus systolic blood pressure, fast-

ing plasma glucose, heart rate, eGFR and total cholesterol HDL-cholesterol ratio.
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