HB 4238 2013 5 55(2) © 159-166.

R Z

MREN EE C BT 2 0MEAf XY bBET
UR a2 ol Y ISR ]

TR A e I/ R 1 < R S o/ 4 1
G II: S S SR 1 T G =t 7= S [

Factors associated with cardiovascular death and events in patients with end stage renal disease

Saori YAMAGUCHI ™!, Tomohito GOHDA *!, Hiromichi GOTOH *!**, Keisuke OMOTE* !,
Masako FURUKAWA *!, Yuji ISHIKAWA *!, and Yasuhiko TOMINO*!

*IDivision of Nephrology, Department of Internal Medicine, Juntendo University Faculty of Medicine, Tokyo,
*2Saiyu Clinic, Saitama, *3Saiyusouka Hospital, Saitama, Japan

= =
T F:DLMECV)A XY ML, EENT (HD) BFIC BT 2 LR 0—>TH 2 2 £ 5, BIIRAELZ T
WIS 2 2 L IFHEETH 2, AFEOHMWIE, 1) EEINRNE A BEEAHRE QMT), 2B EiimF  (ABI),
DM R L (CAVI) D £ DFRIEAS HD BEICB T2 CV £ XV MIE, CV A4 X¥ FBEINTH 351 (CV
W) DEROENLTFHIRTL2DH 20, £72,2) BBOIEHERD N5 DA Ry FFREICBEEG L Tw5 00, %
a3 ETh 3B,
BEEFE  EREIEBED /R ICERE L T % 270 Bl HD BeE CEEER 6331123 %, Bk 56.3 %, B
I (hgLfiE) 54 A Al 2R E Lk, B8R ICEIIREELICBIEST 289 A =% — L LT, IMT IZfIZ T ABI &
CAVI DMl Z 7> 72, F7z, I CT T TIENI(SFA) - NN R (VFA) DHIlE %2 1T\, 2D, CV A X
¥V F S CV WD FERE % Hifn S I @igd L 72,
R hufid 54 2 HoBIZEMRINI 270 Hlo 5 5 92 1 (34.1 %) 53 CV 4 R P ZFAEDH B\ 1% CV L&
Hotze BHEEIE T0H1(259%)TH Y, 2D 5L 27 41(38.6 %) DICV I TH 57, CV ARV FHBWIE CV
FDBEA N MCBE T 2 -2 [[ET % 7201297 > 72 Cox Hli4— FHTCId, S, BRSO A I,
SFA DHPEREHRTFTH -7z, 2D 3 DORFICKBIRMILELE S X — & —Tdh 5 IMT & ABI 22 THF
fENT 2T o7& 25, IMT & ABl DAWHELNFTH- 7%, —H, CV HICEE#ET 2N T2 EET 5720127 -
72 Cox S mIRNTTI, Ffii & SFA DAPEREAZBEEI T Th o7z, D 2 DDORT I MBI IR L < 5
A =& —%MA RN 21T/ £ 25, i, SFA XA ABI WEEAZRTTH-o 7z,
#£ SR :ABI & IMT i3, HD BEICEBII B CVARY FBXUCVIEDESGA XY 2 FHIT 34k HET
Hotz, THIT, ABLIZ CV DA ZE FHIT 2 HHALEETCH 57, £, SFAIZCVIEDOARET CV A RV
FETFUTELENIFETH S,

Background : It is very important to evaluate atherosclerosis at an early stage since cardiovascular disease is
the main cause of death in patients with end stage renal disease. The purpose of our study was to examine
which of the following parameters of atherosclerosis is the best index for the prediction of cardiovascular death
or events in hemodialysis patients : intima media thickness (IMT), ankle-brachial index (ABI) and cardio-ankle
vascular index (CAVI), and whether visceral fat area (VFA) and subcutaneous fat area (SFA), also predict those
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events.

Methods : VFA, SFA, IMT, ABI and CAVI were measured using CT or a dedicated device in 270 hemodialysis
patients (age : 63.3£12.3 years, male 56.3 %)

Results : During a median follow-up period of 54 months, cardiovascular deaths or events occurred in 92
(34.1 %) patients. Seventy (25.9 %) patients died, 27 (38.6 %) of them due to cardiovascular events. Whereas sev-
eral baseline clinical covariates showed an associated risk for composite cardiovascular events in a univariate
Cox proportional hazards analysis, almost all of them became insignificant when analyzed together. Only age,
SFA, and a prevalence of diabetes remained significant in multivariate analysis. When both IMT and ABI were
included in this model, all other covariates became insignificant, while ABI, but not IMT, was also related to
the prediction of cardiovascular death on top of age and SFA.

Conclusions - Both ABI and IMT were useful predictors for composite cardiovascular events, with ABI being
also associated with a risk for cardiovascular deaths. In addition, SFA was a useful predictor for both cardiovas-
cular events and cardiovascular deaths.
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Table 1. Baseline characteristics of hemodialysis patients according to outcome during 54 months of follow-up
Outcome
Variable Cardiovascular event  Cardiovascular death Others « o
(n=65) (h=27) (h=178) P P

Age (yr) 6610 72+8 62+13 0.01 <0.0001
Male (%) 61.5 % 59.3 % 53.7 % 0.28 0.74
Duration of dialysis (yr) 49+53 47+33 4.6+4.6 0.31 0.45
Body mass index (kg/m?) 22.0£3.1 23.1£3.2 21.6%£2.9 0.82 0.26
SFA(cm?) 131£38 156+36 125+37 0.55 0.001
VFA(cm?) 98+36 109+38 95+32 0.86 0.18
Diabetes mellitus (%) 67.7 % 55.6 % 45.9 % 0.001 0.57
Cardiovascular events (%) 30.8 % 29.6 % 16.9 % 0.01 0.28
Systolic BP (mmHg) 151+21 147+22 145+20 0.07 0.85
Diastolic BP (mmHg) 78+ 11 82+13 77£10 0.72 0.07
Albumin (mg/dL) 3.7+0.5 3.5+0.3 3.6+0.4 0.91 0.23
Cholesterol (mg/dL) 157+45 152+33 152+37 0.81 0.99
LDL-cholesterol (mg/dL) 92+41 88+34 92+36 1.00 0.87
HDL-cholesterol (mg/dL) 45+13 46+16 48+15 0.35 0.71
Triglyceride (mg/dL) 121+66 13198 11773 0.94 0.68
hsCRP (ng/mL) 100(90, 178) 140(90, 215) 90(70, 130) 0.33 0.02
IMT (mm) 1.05(0.88, 1.25) 1.20(1.04, 1.30) 0.87(0.65, 1.08) <0.0001 <0.0001
ABI 0.99(0.82, 1.10) 0.92(0.67, 1.09) 1.09(0.99, 1.16) <0.0001 <0.0001
CAVI 9.4(8.3,10.3) 9.1(7.3,10.3) 8.9(8.0,9.8) 0.17 0.83

Data are expressed as means£SD or as the median (25th, 75th percentiles).

p* : Cardiovascular events or death vs. Others, p** : Cardiovascular death vs. Others

SFA : subcutaneous fat area, VFA : visceral fat area, BP : blood pressure, IMT : intima-media thickness,
ABI : ankle-brachial blood pressure index, CAVI : cardio-ankle vascular index

& ABI DAPHREBZETTH - 72,
4. DIEAND PHPEREICESZFETICHT S Cox b
BINY — KR

eI CV SE& FehiE L 72 27 Bl B § 2 K1 %
FHE$ % 7-®12, Cox Hibl N4 — N7 %17 > 72 (Table
3), HZERMNTCIX, BIRBELEIER S X =% —Tdh 5
IMT, ABI DE2:12, 4Efi, BMI, SFA, IAERIAIME, 74
72y, HEEE CRP BWEE KT TH - 7o, BRI
NI RX=F—TH2 IMT & ABI 2H S, WARMBTCH
HCTH - LR PUEFOATEERBIT 2T E
2, fEfi & SFA DADHANL L HERTFTH o7, 215
DEFIZ IMT £721% ABI 2 N2 CHE RGN 2T o7 &
25, ABl DADI HITHNZ L 7 HER T TH - 7,

72, JE CV IELIAN &N Z - FERBET 70 Bl kL T
fio 7 f@NTThH, HARMITTIE, ABL & IMT DIEHICE
W, 7AV7 3y, aLAFa—), @EE CRP, OIMEA
Ny b OAEEITEELBER T TH > 72 (data not
shown), %7z, ABI & IMT % R\ 7= A RENTTIX, 4EH,
PNLT Iy, BaL AFa— st L K ThHo 7,

NS DRTIT IMT %7213 ABI 2l 2 7= % Z BRI T
1%, CV D & = LFKE, ABI O &N L 72 HEK 1T
Hotz,

z ¥

AR DOFEFR» S, IMT & ABI DHIE, FFic ABI D
ElE, HD HEFIZBIT S CV A Xv MIED 5\ 1% CV 5L
YT 2EMREETHL LRSI N, L2, b
b ar—xEHOFRTIE, CAVI IZDIME A X
VI EFHTBERELCE TR o, £,
SFA O¥EINY CV A4 Rv k- CV x Tl § %5 2% i
WhbEtEZONT,

FIRAEILESE 5 X — % —TdH % IMT, ABI, CAVI & il
WOEHT (HD) BF B T 2B PHP CV A XV~ OFE
Iid, SEIERWMENND S, Kato 591%, 219 Hld HD
BFEZ 5 ERDEPEIZ L, IMT IZ25ERSEE O IR 112
%% ERPE LTS, —JF Nishizawa 581, 438 flD
MEGENT %2 30 7 HREBEBMBIZE L, CV 4 X F OFESE



IR fth e #4 163

Table 2-1.

Cox proportional hazards analysis of risk for cardiovascular deaths and events in hemodialysis patients

according to clinical characteristics and atherosclerotic parameters of IMT, ABI and CAVI in univariate and mul-

tivariate models

Univariate model

Multivariate model

Baseline characteristic OR (95 %CI) p OR (95 %CI) p
Clinical predictors only
Clinical predictor
Age (increase per 10 yr) 160 (1.32~1.95) <0.0001 1.62 (1.30~2.00) <0.0001
Male 0.84 (0.55~1.28) 0.42
Duration of dialysis 0.96 (0.93~1.00) 0.07
Body mass index 1.05 (0.98~1.13) 0.15
SFA(increase per 10 cm?) 1.08  (1.02~1.15) 0.01 1.09 (1.03~1.16) 0.005
VFA (increase per 10 cm?) 1.04 (0.98~1.10) 0.23
Diabetes mellitus 1.98 (1.29~3.04) 0.002 1.71 (1.06~2.78) 0.03
Cardiovascular events 1.85 (1.18~2.88) 0.007
Systolic BP (increase per 10 mmHg) 111 (1.00~1.22) 0.07
Diastolic BP (increase per 10 mmHg) 1.15 (0.95~1.40) 0.15
Albumin (decrease per 1 g/dL) 1.38 (0.85~2.26) 0.19
Cholesterol (increase per 10 mg/dL) 1.01  (0.95~1.07) 0.76

LDL-cholesterol (increase per 10 mg/dL)  0.99
HDL-cholesterol (decrease per 1 mg/dL)  1.00

(0.93~1.05) 0.65
(0.98~1.02) 0.73

Triglyceride (increase per 10 mg/dL) 113  (0.96~1.32) 0.14

hsCRP (increase per 10 ng/mL) 1.04  (1.02~1.06) 0.01
Atherosclerotic parameters

IMT (increase per 0.1 mm) 1.32  (1.21~1.44) <0.0001

ABI (decrease per 0.1) 137  (1.25~1.50) <0.0001

CAVI 1.06  (0.93~1.22) 0.38

SFA ! subcutaneous fat area, VFA : visceral fat area, BP : blood pressure, IMT : intima-media thickness,
ABI © ankle-brachial blood pressure index, CAVI : cardio-ankle vascular index

Table 2-2. Cox proportional hazards analysis of risk for cardiovascular deaths or events in hemodialysis patients

according to clinical predictors with atherosclerotic parameters of IMT and ABI in multivariate models

Model 1

Model 2 Model 3

OR (95 %Cl) p

OR (95 %Cl) p OR

(95 %Cl) p

Age (increase per 10 yr) — — —
Diabetes mellitus — — —
SFA (increase per 10 cm?) —
IMT (increase per 0.1 mm) 1.33 (1.20~1 47) <0.0001
ABI (decrease per 0.1)

1.09 (1.03~1.16)

1.31 (1.18~1.44) <0.0001

1.43 (1.16~1.78) 0.001 — — —

0.008 — — —
1.26 (1.14~1.40) <0.0001
1.26 (1.14~1.40) <0.0001

Model 1

: Three clinical predictors examined together with IMT

Model 2 : Three clinical predictors examined together with ABI

Model 3 (best fit model)

BT 2R R L7 & 2 A, AERSICHL A IMT 37
L7BUERFTH -7, FECV ARV ML BHLE L I
BlE2 oz 2R MEL TS, CVARY FOTEFR
FEHREEIC K> TEPRE L0, —ICiZ
IMT (3 HD HFICE T % CV £ RV DFIE
TG LT aTRELRH S LEZ NS,

BAROD,
W er s

: Four clinical predictors examined together with IMT and ABI

1214 P ZE 14 B IR BE AL HE (ASO) D2 LB I %
TASC I (Trans-Atlantic Inter-Society Consensus II) Tl¥, 12
PR A2 AR EIIREE B (PAD) OMLT L 72 BRI T CH %

LRLESNTE D, ABI DEFLE A PAD DAl o0
MEFEFICOADE 2 Ll ST 37, A TR
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Table 3. Cox proportional hazards analysis of risk for cardiovascular deaths in hemodialysis patients according to clinical char-

acteristics and atherosclerotic parameters of IMT, ABI and CAVI in univariate and multivariate models

Univariate model

Multivariate model Multivariate model

Baseline characteristic OR (95 9%CI) P

OR (95 %ClI) p OR

(95 %Cl) p
Clinical predictor and

Clinical predictor onl )
P v atherosclerotic parameters

Clinical predictor
Age (increase per 10 yr) 2.27 (1.53~3.36) <0.0001

Male 0.92 (0.43~1.98) 0.82
Duration of dialysis 0.97 (0.90~1.04) 0.35
Body mass index 1.13 (1.00~1.27) 0.046

SFA(increase per 10cm?) 1.23 (1.10~1.39)  0.001
VFA(increase per 10cm?) 1.11 (0.98~1.24)  0.10

Diabetes mellitus 1.22 (0.57~2.60) 0.62
Cardiovascular events 1.67 (0.73~3.81) 0.23
S.yStOI'C BP 1.00 (0.82~1.22) 1.00
(increase per 10 mmHg)
Diastolic BP 1.44 (1.04~2.02)  0.03
(increase per 10 mmHg)
Albumin

2.59 (1.13~5.94 0.02
(decrease per 1 g/dL) ( )
Cholesterol

: -89~1. 7
(increase per 10 mg/dL) 0.98 (0.89~1.08) 0.73

LDL-cholesterol
(increase per 10 mg/dL)
HDL-cholesterol
(decrease per 1 mg/dL)
Triglyceride
(increase per 10 mg/dL)
hsCRP
(increase per 10 ng/mL)
Atherosclerotic parameters
IMT (increase per 0.1 mm) 1.42 (1.20~1.67) <0.0001
ABI (decrease per 0.1) 1.37 (1.18~1.59) <0.0001
CAVI 0.88 (0.70~1.12) 0.29

0.96 (0.85~1.08)  0.46
1.07 (0.80~1.44) 0.63
1.02 (0.98~1.06) 0.47

1.06 (1.02~1.10) 0.02

2.8 (1.78~4.40) <0.0001

1.28 (1.14~1.44) <0.0001

2.53 (1.58~4.06) <0.0001

1.27 (1.13~1.43) <0.0001

1.18 (1.00~1.41) 0.046

WOMER T THo7, TDZE XD, ABI DHIEIFIELT
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PLED B#FIC B O TIAER & DS OF EDS CAVI
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Koo AR S BETE 2\, X 51T Takenaka 52013,
DIMEEREZ DIB%ED 2 WV IERIIRA » ¥ —X> o a
v DR, WEIIRER T 75 %LA EOAE % £ ) PRIVE & &
FL T30, bhvbiud, DFEE, Bzcd (% - K
Hil), 9 oIk & 2 ABE, FIED %\ I3 KB
FEBIARIE B D 72 o AT FFET 2 Mif T L 22 b D & L7z eV A
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