


T D

- — DF&

- BE
“m_”€E§Wm/ﬂkmwmmmmm_w.mmmmmmmz;gﬁg'm
/ — ¥ Ofs

10 Fr=errrre——r- S RS — e e

S “w::;ilﬁg}fm”-”ﬁm 254+10+5

o
— i
s =V e i |

1983 B4 B85 86 87 @8 &9 90 9 92 93 94 95 96 97 98 89 00 01 02 03 Ody

2004 12 31



1992 , Roman
(elastic artery)
, Circulation (vol.86:1909-1918, 1992)



Basal clinical characteristics

Parameters HD (n=140) non HD (n=142) P 2002.6 2005.2
Clinical parameters
Age (years) 65.1+12.0 66.8+12.6 0.2
Duration of hemodialysis (years) 4.9+4.9 — —
Sex (Male/Female) 88/52 82/60 0.4
BMI (kg/m2) PRICE W
Smoking status (smoker/non smoker) 96/44 85/57 0.1
DM/non DM 67/73 58/84 0.3
IHD/non IHD 68/72 53/89 0.1
HT/non HT JULJRR]
SBP (mmHg) 138.8+21.1
DBP (mmHg) 83.5+12.0 81.8+11.5 0.2
Mean BP (mmHg) 106.7£15.4
PP (mmHg) 56.9+15.2
HR (beat/min) 70.5+12.9 67.5+£14.4 0.1
CTR (%) 49.1+7.5
Blood chemistry
Creatinine (mg/dL) JWES |
Total cholesterol (mg/dL) 199.0+46.3
HDL cholesterol (mg/dL) 55.2+15.8
Triglyceride (mg/dL) 130.0+73.5
Hematocrit (%) 40.9+5.8
Albumin (g/dL) 4.3+0.6
Corrected Calcium (mEq/L) 4.3+0.4
Phosphates (mg/dL) 3.3+£0.5
Current antihypertensive treatment
no medication 60
Ca antagonists (Ca.ant.) 15 R1Y
ACE inhibitors (ACEIi.) 9 15
Angiotensin receptor blockers (ARB) 4
Ca.ant. ACEIi. 18
Ca.ant. ARB K]
ACEi. ARB 2 2
Ca.ant. ACEi. ARB 1
Atherosclerotic parameters
ABI 1.04+0.21 1.08+0.13 0.1
ba PWYV (cm/sec) 1877.4+468.2

mean+SD



, Devereux

London

, IMT
IMCSA/BSA
, Max-IMT

(L’VRWT)

6.7/MHz

, LCSA

(LVMI)
(IVST+PWT)/LVDd

. Selzer

CAD

IMT



2

ba PWV ABI
(SBP), (DBP),
(Mean BP), (PP; pulse pressure), (HR)
(CTR), ST T , Q

“Stat View” version 5.0 , 2

2 t , LVMI

Cox
P 0.05



Common carotid artery measurements

IMTs

M-mode

IMTs

LCSA = mr(—4P 2 - L capy)? (mm?)

IMCSA = 1| (AP wimTd 2 (AR 2y (mm?)

intima-media cross-sectional area/BSA = IMCSA/BSA (mm2/m2)

Abbriviations are: IMTs, intimal-medial thickness at systole; IMTd, intimal-medial thickness
at diastole; CADs, Internal end-systolic common carotid artery dimension; CADd, Internal
end-diastolic common carotid artery dimension; LCSA, lumen cross-sectional area;

IMCSA, intima-media cross-sectional area; BSA, body surface area




Results of cardiac echogram

Parameters HD (n=140) non HD (n=142) P
Echocardiography
LV mass index (LVMI) (g/m°) 109.7+39.0
LYV relative wall thickness (LVRWT) 0.45+0.13 0.44+0.14 0.5
LV end-systolic diameter (LVDs) (mm) 28.24+6.5
LV end-diastolic diameter (LVDd) (mm) 45.4+6.4
LV end-systolic volume (LVESYV) (ml) 32.3+18.5
LV end-diastolic volume (LVEDYV) (ml) 96.9+30.5
Ejection fraction (EF) (%) 67.9+11.2

Abbreviation is LV, left ventricular mean+SD



Results of carotid artery echogram

Parameters HD (n=140) nonHD (n=142) P
CCA internal end-systolic dimension (CADs) (mm) 7.36£1.10
CCA internal end-diastolic dimension (CADd) (mm) 6.73£1.06
CCA lumen cross-sectional area (LCSA) (mm’) 44.84+15.5
CCA intima-media cross-sectional area/BSA (IMCSA/BSA) (mm*/m®)  12.3£3.7 11.6+4.0 0.09
CCA intima-media thickness at systole (IMTs) (mm) 0.65+0.15 0.64+0.18 0.5
CCA intima-media thickness at diastole (IMTd) (mm) 0.76+0.16 0.75+0.19 0.6
CCA Max-intima-media thickness (Max-IMT) (mm) 1.69+1.14
Abbreviation is CCA, common carotid artery meanzSD



Univariate relations of blood pressure to
cardiac structure in hemodialysis patients
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Simple regression analysis between blood pressure and
factors of common carotid, ba PWYV, and ABI in hemodialysis patients

SBP DBP PP
r P r P r P

CCA Max-IMT (mm) 0.013 0.8768

CCA CADs (mm) 0.139 0.1019 0.134 0.1154 0.107 0.2081
CCA CADd (mm) 0.152 0.0739 0.165 0.0510 0.105 0.2159
CCA LCSA (mmz) 0.150 0.0775 0.135 0.1114 0.121 0.1550
CCA IMCSA/BSA (mmz) -0.039 0.6488 0.073 0.3924
CCA IMTs (mm) -0.165 0.0519 -0.085 0.3166
CCA IMTd (mm) -0.151 0.0752 -0.062 0.4639
ba PWYV (cm/sec)

ABI -0.023 0.7883 0.125 0.1402 -0.106 0.2113




Simple regression analysis between cardiac parameters and carotid parameters in hemodialysis patients

LVMI LVRWT LVDs LVDd LVESV LVEDV
r P r P r P r P r P r P
CCA Max-IMT (mm) 0.164 | 0.0532 -0.030 | 0.72541-0.099 | 0.2426 | -0.022 | 0.8004 | -0.091 | 0.2848
CCA CADs (mm) 0.109 (0.2015| 0.114 |0.1784 0.116 | 0.1729
CCA CADd (mm) 0.138 |0.1030 | 0.150 |0.0764 0.165 | 0.0521
CCA LCSA (mmz) 0.144 (0.0892 | 0.115 |0.1774 | 0.153 | 0.0709 | 0.127 | 0.1358
CCA IMCSA/BSA (mmz) 0.056 |0.5129 | -0.040 | 0.6366 | 0.044 | 0.6045 | -0.037 | 0.6638
CCA IMTs (mm) 0.102 | 0.2286 | 0.063 | 0.4608 | 0.105 |0.2180 | 0.004 | 0.9645| 0.089 |[0.2950 | 0.001 | 0.9875
CCA IMTd (mm) 0.103 | 0.2278 | 0.076 | 0.3695| 0.099 |0.2433 | -0.009 | 0.9184 | 0.079 | 0.3557 | -0.013 | 0.8805




Relations between cardiac structure and arterial structure
In hemodialysis patients
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Simple regression analysis between ba PWV, ABI

and cardiac, carotid parameters in hemodialysis patients

ba PWV ABI
r P r P

LVMI (g/m?) -0.085 | 03253 | -0.023 | 0.7900
LVRWT 0.054 | 0.5327

LVDs (mm) 0.015 0.8609 0.101 0.2384
LVDd (mm) -0.098 | 0.2523

LVESV (mL) 0.012 0.8903 0.062 0.4710
LVEDY (mL) -0.097 0.2590 0.164 0.0534
EF (%) -0.158 0.0658 -0.007 | 0.9337
CCA Max-IMT (mm)

CCA CADs (mm) -0.036 | 0.6772
CCA CADd (mm) -0.054 | 0.5250
CCA LCSA (mm°) -0.042 | 0.6254
CCA IMCSA/BSA (mm®) | 0.121 | 0.1603

CCA IMTs (mm) 0.037 0.6709

CCA IMTd (mm) 0.048 | 0.5739




Multiple regression analysis of factors affecting
LVMI in hemodialyisis patients

Dependent variable

Independent variable LVMI
Iz T P
CCA intima-media cross-sectional area/BSA (mmz)
Age (years) 0.050 0.385 0.7007
Sex 0.221 1.823 0.0709
BMI (kg/m®) 0.089 0.770 0.4430
Duration of hemodialysis (years) 0.126 1.240 0.2174
Smoking 0.019 0.203 0.8397
DM -0.062 -0.610 0.5434
IHD
SBP (mmHg) 0.138 0.573 0.5677
PP (mmHg) -0.143 -0.531 0.5965
HR (beat/min) -0.011 -0.094 0.9256
ALB (g/dL) -0.022 -0.226 0.8214
Ht (%)
T-CHOL (mg/dL) 0.017 0.185 0.8538
Max-IMT (mm) 0.041 0.390 0.6969
IMTSs (mm) 0.220 0.350 0.7269
IMTd (mm) -0.929 -1.204 0.2311
CADs (mm) -0.223 -0.778 0.4381
CADd (mm) 0.307 1.147 0.2536
ba PWYV (cm/sec)
ABI 0.095 1.025 0.3076

Multiple R ?
Multiple P
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1 Four-chamber tomographic section of the heart as illustrated by
Leonardo da Vinci. Note the thin-walled right ventricle and thick-walled left
ventricle and detailed anatomic connections. (From O'Malley and Saunders,’
with permission.)
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Cumulative overall motality during a 1541 days period of
the HD patients by Kaplan-Meier survival analysis
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Cox

P value
(95% )
() 1.04 (0.97-1.12) 0.238
() 2.15 (0.31-14.7) 0.434
() 1.06 (0.91-1.24) 0451
249 (0.49-12.7) 0.275
591 (0.83-42.1) 0.076
(mmHg) 0.98 (0.93-1.02) 0.300
(mmHg) 0.99 (0.94-1.05) 0.752
W)
(g/dL)
(mg/dL)
(mg/dL)

Cax<P (mg®/dL?) 1.01 (0.97-1.04) 0.682
LVMI (g/m?) 1.00 (0.99-1.01) 0.792
LVRWT
IMTs (mm) 40.2 (1.77><107°-9.13><10™) 0.761
IMTd (mm) 8.93><10™"0 (1.81<107%-44.2) 0.097
Max-IMT (mm) 1.26 (0.75-2.12) 0.377
CCA-LCSA (mm?) 0.92 (0.71-1.21) 0.558
CCA-IMCSA/BSA (mm*/m?)
baPWV (cm/sec) 1.00 (0.99-1.00) 0.991
ABI 2.93 (0.17-49.4) 0.456
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