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CCA measurement and Elasticity measurements

IMT Internal end-systolic common carotid
CAD . .
artery dimention
Internal end-diastolic common carotid
CAD . .
artery dimention
IMT Intimal-medial thickness at systole
IMT IMT Intimal-medial thickness at diastole
IMT Ps = systolic blood pressure
Peterson's elastic modulus= . .
Pd = diastolic blood pressure
Ep = (PP x CADd) /7.6x ( CADs - CADd ) (KPa) P
n
ADC — =
( 1KPa=7.6mmHg ) PP = pulse pressure = Ps - Pd
Young's elastic modulus : ADC = arterial diameter change

YEM (=Einc ) = (Ep x CADd ) /7 (2 x IMTd)
0.5%x ___Ep x__CADd
7.6x IMT (KPa)

IMTC = Intimal-medial thickness change

CADd
CADs - CADd

B _stiffness index =In (Ps /7 Pd )/( ADC / CADd ) =In ( Ps /7 Pd )x

Cross-sectional distensibility coefficient ( CSDC ) = 7600x ( CADs )? - (CADd )> / (CADd)?® x PP (KPa™t 1079)

2 2
761t x ( CADs“ - CADd“ ) (mm2 KPa-! 10-7)

Cross-sectional compliance (CC) =

4x PP
lumen cross-sectional area(LCSA)= 1t CLzmj )2 = + (CADd )2 (mm?)
intima-media cross-sectional area(IMCSA)= 1T [ —Q‘%D'd IMTd 2 ( —QAZD'd' 2] (mm? )

intima-media cross-sectional area/BSA = IMCSA / BSA (mm?/m?) ( BSA = body surface area)




Baseline clinical characteristics

Parameters non HD (n=40) HD (n=40) P value
Clinical parameters
Age (years) 66.6+ 12.1 62.2+ 11.6 0.1
Duration of hemodialysis (years) 49+ 4.6
Sex (Male/Female) 20/20 26/14 0.2
BMI (kg/m2) 22.6+ 3.2 218+ 32 0.3
[HD/non IHD 13727 22/18 0.1
DM/non DM 12/28 21/19 0.1
HT/non HT 29/11 39/1 0.01
CVD/non CVD 3/37 11/29 0.05
SBP (mmHg) 132.8+ 17.8 156.7+ 28.9 0.0001
DBP (mmHg) 80.2+ 10.0 86.0+ 15.9 01
Mean BP (mmHg) 102.4+ 13.1 116.4+ 21.8 0.001
PP (mmHg) 525+ 115 70.7+ 19.6 0.0001
HR (beat/min) 66.7+ 12.8 724+ 123 0.05
Atherosclerotic parameters
ABI 1.07+ 0.09 1.05+ 0.21 05
ba PWV (high) (cm/s) 1768.3+ 374.7 1985.8+ 501.1 0.05
Fontain's classification 0.85+ 0.58 1.00+ 0.78 0.3
Aortic calcification index (ACI) (%) 11.9+ 144 249+ 238 0.005
Blood chemistry
Total cholesterol (mg/dL) 196.6+ 51.7 150.1+ 41.3 0.0001
HDL cholesterol (mg/dL) 54,0+ 16.2 52.9+ 12.8 0.8
Triglyceride (mg/dL) 135.6+ 78.2 924+ 48.1 0.01
Hematocrit (%) 39.8+ 5.1 29.8+ 4.8 0.0001
Albumin (g/dL) 45+ 04 40+ 04 0.0001
Adjusted Calcium (mEq/L) 40+ 0.3 43+ 0.7 0.05
Phosphates (mg/dL) 33+ 05 55+ 2.0 0.0001
Smoking status (smoker/non smoker) 20/20 26/14 0.2
Current antihypertensive treatment N=19 N=36
Ca blockers 10 33
ACE inhibitors 2 19
Angiotensin antagonists 11 26
meant SD
HD , hon HD , BMI Body mass index, IHD ,DM 2 .
HT , CVD , SBP , DBP , Mean BP , PP .

HR , ABI , ba PWV



2 Cardiac measurements

Parameters non HD (n=40) HD (n=40) P value
Echocardiography
Diastolic Inter Ventricular Septal Thickness (IVSd) (mm) 9.6+ 2.7 113+ 24 0.005
LV Posterior Wall Thickness (LVPWT) (mm) 9.5+ 2.0 115+ 25 0.0005
LV mass index (LVMI) (g/m?) 116.5+ 42.1 184.8+ 55.7 0.0001
LV relative wall thickness (LVRWT) 0.41+ 0.10 0.44+ 0.12 0.2
LV end-diastolic diameter (LVDd) (mm) 46.6+ 5.7 53.2+ 8.3 0.0001
LV end-systolic diameter (LVDs) (mm) 289+ 6.0 35.8+ 8.3 0.0001
LV end-diastolic volume (LVEDV) (ml) 102.5+ 30.5 140.6x+ 52.7 0.0005
LV end-systolic volume (LVESV) (ml) 335+ 175 58.0+ 34.2 0.0001
Ejection fraction (EF) (%) 68.0+ 9.9 60.2+ 11.8 0.005
% Shortening 385+ 7.9 33.7+ 9.6 0.05
LV function
LV systolic dysfunction (+/-) 5/35 14/26 0.05
LV diastolic dysfunction (+/-) 3/37 9/31 0.06
E (m/sec) 0.71+ 0.23 0.80+ 0.25 0.1
A (m/sec) 0.72+ 0.19 0.93+ 0.29 0.0005
E/A ratio 1.07+ 0.59 0.91+ 0.34 0.2
Dct (deceleration time) (msec) 189.8+ 66.3 1525+ 73.3 0.05
LV geometry 0.0001
normal LV 20 3
concentric remodeling 5 2
eccentric hypertrophy 7 18
concentric hypertrophy 8 17
LV hypertrophy (+/-) 15/25 35/5 0.0001
Cardiothoracic ratio (%) 48.2+ 9.6 51.7+ 5.9 0.05
Abbreviation is LV, left ventricular meant SD



Arterial structure and function

Parameters non HD (n=40) HD (n=40) P value
CCA plaque score 1.46% 0.69 1.86+ 1.13  0.06
CCA Peterson's elastic modulus (Ep) 824+ 332 1264+ 85.1 0.005
CCA Young's elastic modulus (YEM; Einc) 365.6+ 163.0 6185+ 4647 0.005
CCA B stiffness index 6.12+ 2.50 8.28+ 4.90 0.05
CCA cross-sectional distensibility Coefficient (CSDC) 29.9+ 127 20.8+ 8.8 0.0005
CCA cross-sectional compliance (CC) 11.0+ 5.7 8.8+ 3.9 0.05
CCA internal end-systolic dimention (CADs) 75+ 14 8.0+ 0.7 0.05
CCA internal end-diastolic dimention (CADd) 6.8+ 1.3 7.3+ 0.7 0.05
CCA lumen cross-sectional area (LCSA) 46.0+ 13.6 53.2+ 104 0.01
CCA intima-media cross-sectional area (IMCSA) 19.4+ 5.6 211+ 59 0.2
CCA intima-media cross-sectional area/BSA (IMCSA/BSA) 12.8+ 4.1 134+ 35 0.5
CCA intimal-medial thickness at systole (IMTSs) 0.69+ 0.17 072+ 019 04
CCA intimal-medial thickness at diastole (IMTd) 0.80+ 0.15 082+ 020 0.7
CCA acceleration time index (ATI) 12.2+ 4.9 16.1+ 6.9 0.005
Abbreviation is CCA, common carotid artery mean+ SD



Univariate relations of arterial and cardiac structure and atherosclerotic
parameters to left ventricular relative wall thickness in hemodialysis patients

Parameters r P
CCA plague score (mm) 0.292 0.067
CCA Peterson's elastic modulus (Ep) (KPa) 0.463 0.005
CCA Young's elastic modulus (YEM; Einc) (KPa) 0.322 0.05
CCA B stiffness index 0.398 0.05
CCA cross-sectional distensibility Coefficient (CSDC) ( KPa-1 10-3 -0.391 0.05
CCA cross-sectional compliance (CC) ( mm > KPa™ 10'7) -0.384 0.05
CCA internal end-systolic dimention (CADs) (mm) 0.092 0.57
CCA internal end-diastolic dimention (CADd) (mm) 0.037 0.82
CCA lumen cross-sectional area (LCSA) (mm2) 0.107 0.51
CCA intima-media cross-sectional area (IMCSA) (mm?) 0.328 0.05
CCA intima-media cross-sectional area/BSA (IMCSA/BSA) (mm2/m?) 0.431 0.01
CCA intimal-medial thickness at systole (IMTs) (mm) 0.317 0.05
CCA intimal-medial thickness at diastole (IMTd) (mm) 0.341 0.05
CCA acceleration time index (ATI) (%) 0.220 0.17
LV mass index (LVMI) (g/m?) 0.339 0.05
Ankle Brachial Pressure Index (ABI) -0.285 0.074
brachial ankle Pulse Wave Velocity (ba PWV) (cm/s) 0.240 0.14
Fontain's classification 0.433 0.01
Aortic calcification index (ACI) (%) 0.461 0.005
SBP (mmHQg) 0.320 0.05
DBP (mmHg) -0.083 0.61
Mean BP (mmHg) 0.105 0.52
HR (beat/min) -0.083 0.61
Cardiothoracic ratio (CTR) (%) 0.357 0.05

Abbreviation are CCA, common carotid artery; LV, left ventricular



5.Univariate relations of arterial structure to brachial ankle
Pulse Wave Velocity in hemodialysis patients

Parameters s P
CCA Blaque score (mm) 0.133 0.42
CCA Peterson's elastlc modulus ( Ep ) (KPa) 0.389 0.05
CCA Young's elastic modulus ( YEM ; Einc ) (KPa) 0.323 0.05
CCA [3 stiffness index 0.328 0.05
CCA cross-sectional distensibility Coefficient ( CSDC ) (KPa-! 10-3) -0.406 0.05
CCA cross-sectional compliance ( CC ) (mm? KPa™1 10-7) -0.327 0.05
CCA internal end-systolic dimention ( CADs ) (mm) 0.147 0.37
CcA internal end-diastolic dimention ( CADd ) (mm) 0.193 0.24
CCA lumen cross-sectional area ( LCSA ) (mm?) 0.302 0.062
CCA intima-media cross-sectional area ( IMCSA ) (mm?) 0.322 0.05
CCA intima-media cross-sectional area/BSA ( IMCSA/BSA ) (mm¥m?)  0.343 0.05

Abbreviation is CCA, common carotid artery



6. Multiple regression analysis of arterial and cardiac structure in hemodialysis patients®

Parameters B T P
Dependent variable CCA intima-media cross-sectional area/BSA (IMCSA/BSA) (mm?/?)

Independent variable LV relative wall thickness (LVRWT) 0478 2531 0.05
Age(years) 0.036 0.212 0.8335
Sex (M/F) 0.099 0.584 0.5630
Body mass index (BMI) 0.028 0.179 0.8587
DM 0.315 1.859 0.0723
IHD 0.259 1.503 0.1426
Pulse Pressure (PP) (mmHg) 0471 2.306 0.05
R?=0.402 ( P<0.05)

Independent variable LV end-diastolic diameter (LVDd) (mm) 0.394 2.164 0.05
Age(years) 0.154 0.926 0.3612
Sex (M/F) 0.067 0.384 0.7038
Body mass index (BMI) 0.029 0.182 0.8568
DM 0.229 1.362 0.1826
IHD 0.368 2143 0.05
Pulse Pressure (PP) (mmHg) 0452 2.140 0.05
R?=0.374 ( P<0.05)

Independent variable LV end-diastolic volume (LVEDV) (ml) 0.395 2157 0.05
Age(years) 0.169 1014 0.3182
Sex (M/F) 0.072 0.410 0.6847
Body mass index (BMI) 0.022 0.137 0.8918
DM 0.220 1.306 0.2008
IHD 0.365 2128 0.05
Pulse Pressure (PP) (mmHg) 0.456 2.148 0.05

R?=0.373 ( P<0.05)

Abbreviation are  CCA, common carotid artery; LV, left ventricular; DM, diabetes mellitus; IHD, ischemic heart disease
*This table gives standard regression coefficients (8 ), t values (T) and level of significance (P).
R?, multiple coefficient of determination.
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