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Abstract

Background: The cases of end-stage renal disease receiving
hemodiaysis increased year after year. Through the improvement of
hemodialytic quality, patient’s life prolonged. But at the same time,
complications of these patients became exacerbation. The most important
cause of mortality and mobidity of end-stage renal disease was
cardiovascular disease. Vascular stiffness became one of the important
risk factors of cardiovascular disease. Since the correlation of pulse wave
velocity(PWV) and ventricular arrhythmias on the patients under
hemodiaysis had been evaluated during past three decades. Aortic PWV
was the most discussed issue with the presence of ventricular arrhythmia
on patients under hemodialysis. But its limitation of invasive technique
and high cost made the noninvasive and low cost brachioankle pulse
wave velocity(baPWV) became a new possible predictor of ventricular
arrhythmias on patient under hemodialysis. But no study had been done
for the correlation of baPWV and ventricular arrhythmias directively on
the patients under hemodialysis.

Purpose: To define the value of baPWV as a predictor for ventricular
arrhythmia on end-stage renal disease patient under hemodialysis.
Method and Material: Total 72 cases of end-stage renal disease under
hemodialysis were collected from three indendent hemodialytic centers
from December 2004 to November 2005. The included criterias were
stable condition during past six months, no anti-arrhythmic agents taking,
with regular hemodialysis three times a week, and 3 to 4 hours interval of
each hemodialytic duration. Each case received echocardiographic
evaluation the presence of left ventricular hypertrophy two weeks before
24 hour’s Holter ECG monitor. One day before ECG monitoring, baPWV
was detected and recorded. The 24 hour’s Holter ECG monitor was
applied at least 8 to 12 hours before hemodialysis. Total 24 hours
recording period was completed. Then the ECG monitor was removed.
The blood sample was taken for biochemistry study before hemodialysis
began. T-test, Logistic regression analysis, and stepwise Logistic
regression analysis were used to define the predictive value of baPWV
for the presence of ventricular arrhythmia of end-stage rena disease
under hemodialysis.

Results: Under controlling of those confounding factors the Logistic
Regression Analysis found that baPWV correlated with ventricular



arrhythmia significantly. We tried to define a predictive model Y = (-1.8326)
+ 20.333R2 + 3.7297R3 according to the result of backward Logistic
Regression Analysis.

Concluson: When the end-stage rena disease patients under
hemodiaysis with increased baPWV > 1800 cm/sec combined with risk
factors of hypertension and coronary artery disease. The baPWV might be
apredictor of ventricular arrhythmias on patients under hemodialysis.

Key words: aortic PWV, baPWV, ventricular arrhythmia, and
hemodialysis.
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LR P RR UL (baPWV ) il 47 3P = -*ﬁ”ﬁ & i R
Ei oo b ORF R_EL% A i & ( baPWV ) ez B ( Validity )3 £ R

( Reproducibility )#&% - + & X B % & 5 ((baPWV )*t ik 89 5% 5 o &

o F)pt ZLiBEE M e b BF R R R i K (baPWV )Rl & » I § - B+

ﬁw

BXaF e pR I pE a2t aRtakbger 2 HR
(AkiraYamashina, et al: 2002) -

2003 # Hirofumi Tamiyam,et al 7= 3 4 47 12517 i= 4 & § 4 + AF XL
ok ik 5 (baPWV ) g2 4w 2 & d2 B % 0 3 I 60 f 0 T L ek BF R

BRP% iE S( DaPWV )] 3+ 9 5 60 i v+ B § & Heh b B RO L E

% ( baPWV )ip| £ 1 %7

iy e Tt T R E SRR R L 3 ((baPWV )
R Bk Mg h B F (Hirofumi Tamiyam, et al @ 2003) - 2003 & >
Jacges Blacher % #7 % 4p o1 aortic PWV index( measured PWV-theoretical

PWV )5 s i 47 & e B § 2 95 7~ = 25 2 bz Rl 55

14



( Jacques Blacher, et a: 2003) - I # Sarvek MI4F i p 5476 % » 2 &
PRAL I 2 Bk B PR R - A K4 23 5 B (Sarvak MJ, etal: 2003) e

2004 # Ali A. Haydar % » 4735 % & iR 547 & & 2 %k & F (PWV )
BTk B R AT Y AR R = -%Fé*éﬁfﬁg? o X 5 T I L iR F(mean PWV)
21 e b % 4T 1Y A7 & 55 7] AR B8 ( Ali A. Haydar, et a: 2004 ) - = & Kayo
Shinchara % » A {7 A% X & R BEITE R I L FEITL TR AY -
BF A $ %% i F(aorticPWV ) o B IR & A 3% 547 105 4 $ 9% 0%
ik 5 (aortic PWV )je e 5 BRI e o TR B TC AT K
A FRRPESTHE > RAT RBE AP ORI FFEL &
¢ ( Kayo Shinohara, et a: 2004 ) -

2005 # Ming-ChengWangffﬁ%gé A B R R R iR 5 (aortic PWV )i
BRH P ERERERETRARZFOMBEE R o L BRI
((eortic PWV )i 4 SR B T opafi e A 5§ L &4 B
( Ming-Cheng Wang, et a: 2005) -

AL RRAET A 4T RE BR3¢ (baPWV )% 30 3F0R] o e 35 47
BEeEd Fagd o

2000 # Rajesh Subramanian %2 David W. Miller » & w3t < ¢ 3%
M BEE AL B gE SR E S TR D s e 45( Rajesh

Subramanian, et a: 2000 )( David W. Miller, et al: 2000 ) -

15



2001 & e # W AT AR 4 0 B B B MR R 0 dS
ST B4R T © A M 49 B 49 s M 4T B AT M 4N E
B 4EI0go R G B( R 2 2001) -

2002 # F& 2B ALHm P /DB R M RA D
B E R AN 2 T E s B e B e (B 2
2002) -

2004 & Fpg & R AL 2 AR S R EATH AT S E

S o WP Mg ER e 27 O B( FIEE L 2004 ) -
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Lga = 4+

gw‘;
Jn
St
it
oy
-S":!.;
b
1%
W

it
o+
-3.13;,
il
\_.
1%
it
o+
:ﬁ-
e

AL R RERRAEF LK~ B 5 baPWV o 3R %
B B BT E T AR A BB B R B
Bk e > e ERE AR TE) LRt P EMERS A
F O ATEES SERBES SRR F EOVRPR)E > BRIZERA A0 E
SR A o AT R T RE S 0 A4 baPWV
BueFoEdFEFAZFITEFRFOPME IR LR

X R BATRF o dvd RIE baPWV BRI 2o B3 A
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AT ORI HATAp M R R EARRINTI B! ]
] B ENR 4

£ & 4

10 B B T 4%

W Bk

® o R IURE A
Ttk B0 PR B Bk
Bl TR

e FRE

B & P3O

baPWV v J ez




3 EA TE AT

o+
(w
|
Ak
5
=
Ak
5
%

o B IT P o
f%ﬁ'] "_‘i% "!if'—"- Z:t\' . (2:"‘\' = )

22~ HFiFI TR

xR e F iR TR
P
baPWV B RA ¥ & =< 1400 cm/sec
BRI
R1 ) 1400 cm/sec < baPWV < 1800
cm/sec
R2 @R 1800 cnm/sec < baPWV < 2200
cm/sec
R3 g g 2200 cm/sec < baPWV
AT $IE
R 23 ?:M +:F
£ R 29-92 #
LR Al
W PR T 2hig i R aE Foie -
'&fﬁ_%":}ﬁs b R on Y
B n g 2Lig R Fi+ E-
® o B g i+ m-
s b i B0 P+ E-
EXE LS 2L R i+ mr-
Hi AP M R
HATE R B RA 0.083-22 &
4 BRI
ViR I i hi 1.4-2.8 mg/dl
47 41+ B R 2.8-6.5 mEq/l
4 B+ B gRE 7.4-12.4 mg/d|
parki i b 1.8-8.2 mg/dl
RE ¥ B g 38-199 mg/dll
VURE @R 4.3-16.5 mg/di
it i
W F s R i 4:+(345 &:- (012
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~ L%

BPARO3E 112423 94 & 127 » A% p = T2 rigire
oo 20134 fii%%ii.’%i%%’?%ﬁ o MoNBRE R EITE B VR
AR s ad FES > L pEiT 35 0 FxB4 31 4] pFo 2
- fAEiTRCE: ERBEETRETEE R FARTLEARER
R RS g SRS T2 e R AR RS X

HERREEAE REIPMFERFRERLD
Z SRR E

BT S CEARTR g ES R Al
B AR ~ BEE /o~ B oo Pk > F o B > Bl ) 0 TP sedkR X
RIF BT EF o & - R R 0 KK 24 ) Holter 374 54w T
FleegrERSEp - d b- ROREPFFEETRRLFAKRE T §
fo ¥ — SR PR P FFAF SR - RE O LT 2o X WER
% oo 3w jEi%drw — p 2 Colin VP-1000 % % ( Colin Co.Ltd, Komaki,

Japan )R] & b R RBRP L S (baPWV )i > & =X Rl 3 0 PR 5 4 4

Lo ZEZIPIPERE D B E - N

e

2181 B4BIE 0 BIE TR
AifpieEsvresrid s B opEFwL 5 81 12 [ FHEK 24

[P Holter 444 e Tl e 4B > d B T oA HME T ERE > Y
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T AT e aEd o R e s AR h  BAREAT - BT A2

Tu XA PFREL o T RPEER 24 F&w d—%‘I"‘ ﬁiﬁﬁﬁ:ﬁa‘%%'ﬁ«

Ef? e A ““Hﬁpm/‘v\’ﬁw » Rd B ;ﬁ}}\ 7}"‘-%7}]'?55“’_ ?‘ ’ fliilfgz
Lown B and Wolf M w3 w7 B2 & w3z oE?d Baik

(Lown'sClass0,1,2,3,40r5)» & % & Lown'sClass 3 1/ * (2)% »#%

4.0

stk

D SEEN N q o = iR -‘ﬁ*“«*%%?“izpallidm«?léﬂ’ 4% ~ 4T ~ B o

d R OCEET b RS- EI k- TR RS FROBRR >
Olympus Reply |k & 535 (74 1 Eiesk A~ 17 °

A.baPWV @ ¥ B3 BRI

%gr} 7MW A 45 e ® VP-1000 ( Colin Co.Ltd, Komaki,

Japan) - iR & b RF R BRUR LR 5 o & R E e PR ie £ baPWV > 5 R

& Bl > 14 % s g ((Suzuki E. et al; 2001 and Yamashina A. et al;

2002 ) o LRlFH RIS S TRTRA B WA 250 F ik

EE 2R e BIBRRABSRAIREEE L BREREE > &

BB AEA R RFL S fod RIEBRL B e LAl L E R 4

BB WA E 10 §)PRpER p BB E s 7T i L

S B R R B TR T g 2e Rt T R A B~ 18 o McDonald

F L AN 225 Hz ipd FenhToEz§ BT 5 @ F

(McDonald DA : 1968) » *% j 3] s Bt & o b i 5 3 im i
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T &3 5 Hz R i p ik B( passfilter )i s m A2k
( wave front ) o b EFE% it &7 R BRAR L PP P RE A S P AR D R
B L (ATba) » baPWV B 1 BREE i 5 X i1 & % p $43
Eood wugy P g 3R E R (Lb)d A R R HkH
XdeT:Lb=02195x £ B (cm) - 20734 @ d < HE L
ok R A (La)RIFET A EE S La= (08129 x 3

(cm) + 12328 ) - &8 baPWV v d T 5|88 A2t 5 m (8!
baPWV = (LaLb)/ ATba(Hirofumi T, et at; 2003 ) - *r5 % iE'JJF,"

FAWRIRL D ST A4 EF baPWV gl £ -

PWV Measurement

A ol
|
A \
Artery - Distance . Time
O+

Bl 1 PWV 3+ 5 i 8 7% 7% 4 (@ vh e

&E%ﬁt",f mpER A (Colin Co.Ltd,

Komaki, Japan )
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PWV Measurement

hbPWV = La/PTT
(from Heart to Right Brachial)

baPWV (right) = (Lb - La) / PTT
(from Right Brachial to Ankle)

baPWV (left) = (Lc- La) / PTT
(from Right Brachial to Ankle)

B 2 baPWV =zt 5 o ;¢ (Colin Co.Ltd,

Komaki, Japan )

L9075 10Tk L it o (aortic PWV )£ 8574 1 5%

kS
/\-‘\

L i# & (carotid-femoral PWV ) » 3 & fERIE > 54 @ % - f&;

RN

Y
¥
N

JERES ’%?'U%'%;?:P\ o 5 MBRT ] B A%?a‘;}'n ;
WAFIR G R OREIR o pe BRI R R L 0 Y
DA F R S (aorticPWV ) > B Err e 5 - A5 2R
B FEERE A s R B ¥ E(transducer) > A

TEH %R OO B % F o 2R B A S A %
¥ (carotid-femoral PWV ) = &2 i B 4422 340 > & 4 2 BT 1%

S BTN 0 FR R B PRR Lk 5 (carotid-femoral PWV ) ¥ it & a4 &



FRER AL F(aortic PWV )G m g AR TES 5 % hfkis( Akira

Yamashina, et al: 2002) -

C. w#E2 &
% Lown B and Wolf M« % < &7 & % % i :2( Lown B,
Wolf M: 1971 2 Akihiro Niwa, et a: 1985) Class3 17 + (5 ) % Fi

AR

# = > Grading system of 24-hour Holter ECG

Monitoring

ClassO0: NoorrareVPB
Class1: Occasional isolated VPBs ( <30 VPBs/hr)
Class2: Frequent VPBs(>30VPBs/hr)
Class3: Multiform beats
Class4: Couplets (2in succession) or Salvos ( 3 or
more in succession ) of three or more VPBs
Class5: EalyVPBs(RonT)
RR interval/QT interval <0.85

(Lown B, Wolf M: 1971 % Akihiro Niwa, et al: 1985 )

D_ :;—“QEHW}%_

7
|

N
G

RPp AL K A M-mode Bl R v FEILC B Y IRE

bk

BEE R At 2 limman ) o 2 - R P FE T

HHH > LEEd V- ﬁ%ﬁiﬁﬁﬁﬂ FER °
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B AR

BB T30 BB L 2 T AV EIE G MY L
FARR o

HMPEAY AR (R AEF TR TR FF L2
Ferfp bt o £ 4% & 87w Eﬁ;/n\%fr( Logistic Regression Analysis) £ ix
# R F 21w iF 4 47 ( Stepwise Logistic Regression Analysis ) » 4 %] 3%
baPWV 7 %k m# %7 > 2 baPWV & m# %78 (R1> R2 > R3)F=T #4
Gfdm] s B8~ B E T ST PR CEHRT BT 23
Wh o OBRRE CBETR B R B REFCHEE 13T
#1038 17 ¥ 27w iF 4 17( Logistic Regression Analysis ) £ i& # % & #7w
§# ~ 47 ( Stepwise Logistic Regression Analysis) < 3# ¥ # 45 baPWV &< %
BT A 2 e BIRRIRECA > Bt E 1 2 & P<005F BEFR A o

Arig * eniizta B G Excel 2 SAS9.1 K E AgAE o
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T2 kRl ¢ 0§ 3Bkl (5278%) 0 34 ¥+ (47.22%) -
EhoA KD Q2K Bl 4520k ToE® 63K (63+126)
BEB{TEF2R2E hebira 700835 TinigrE 5 7.83 & (7.83
+450) - ( 2z )

4B Pl R Aol 4533 &< B 2.8mg/dlc & & 1.4 mg/dl
Ty 201 mg/dl o % % 035 (201 + 0.35) o 4745F B X & 6.5
mEg/L » & & 28 mEg/L L3=iE 471 mEg/L %% % 0.75 ( 471 =
0.75) -4F3p+ &~ & 124 mg/dl > 5] & 7.4mg/dl - T 3=27E 9.84 mg/dl -
B Z 095(9.84+095) mdT .+ & 82mg/dl > % & 1.8mg/d
T 3o 4.92mg/dl > &% £ 144 (442+1.44) B & & -~ & 199 mg/dl -
] & 38mg/dl > T3 67.89 mg/dl > & X 2257 (67.89+2257) -
vuis i+ 2 16.5mg/dl 0 ko) & 43 mg/dl - T 5@ 9.61 mg/dl - B £
251 (9.61+251) 72 =% ipl4 ¢ A L%kt 5 (baPWV) BIE &
g+ 18 2990 cm/sec 0 B -] 5 998 cm/sec » T 3= iE 1943.44 cm/sec 0 &

X 485.65(1943.44+48565) - ( %= )
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A~ @R L H R

$8 B Tk f£F £E 0 B k4 PR O ER B
L e A

Z4& 72 6313 148 126 29 92 64 011 -03
%4 72 783 053 45 0083 22 8 -003 051
sl

baPWV 72  1943.44 5723 48565 998 2990 19275 -0.66 0.18

A4 72 201 004 035 14 2.8 2 -0.74 035

ol 72 4.71 009 075 2.8 6.5 475 -038 -0.15

40 3 72 0.84 011 0.95 7.4 124 965 084 057

ok 72 4.92 017 144 18 8.2 4.8 -0.49 0.27

Fkk 72 6789 266 2257 38 199 625 1524 3

i 72 9.61 0.3 2.51 4.3 16.5 25 -0.27 024

EEBE Rk 13 (13/72, 18.06% ) 5 i Fl s B AL TR o
B (FuxTfagagtgps 4853 ) 37 13 (1372
18.06%) ; & fﬁ%iﬁarfi,.‘—%”ﬁ 7 (7/72,9.72%) ; & 5 8 o B @,
Jgﬁs 52 ix (52/72,72.22%) ;@ & & 5 %wrf}%i,&ﬁﬁjp 31 (3172,
43.06%) od AR A B R EF T2 =X pE Y § 56 - (56/72
77.78%) 3 2w gWwh o (&7 )

4 - p% Holter 34 ;8w T WA~ 4754 % > Class 0 7 24 = ( 24/72,
3333% ) ; Class1 10 & (10/72, 13.89% ) ; Class2$ 3 = ( 2/72,
4.17%) ;Class3 4 24 i~ (24/72,33.33%) ; Class4(4A % 4B) + 10
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NN

= (10/72,13.89%) ; Class54 1= (172,139%) - F & & ¢

s

®7 B &t Class3 17+ ()% =7 351 (35/72,4861%) » # 2 &

¥
h
—

T 73 5i(5/35,14.20%) o4 2 b g7 ¢ sif 19 (19/35,

54.20%) » @ 3 4t g 4716 ehF 11 & (11/35,31.43%) ( %1 )

S ANEE FE LU S-SR 2 PR LI

R LA 47 ¥k L
ER] F 38 52.78%
M 34 47.22%
SRR 0 24 33.33%
1 10 13.89%
2 3 4.17%
3 24 33.33%
4 10 13.89%
5 1 1.39%
Ik T =Y (+) 19 54.29%
I (+) 5 14.29%
A LD ) (+) 11 31.43%
W O 59 8194%
(+) 13 18.06%
TR ) 59 81.94%
(+) 13 18.06%
e ) 65 90.28%
(+) 7 9.72%
B B ) 20 27.78%
(+) 52 72.22%
s ) 41 56.94%
(+) 31 43.06%
ERSE LY 1 ) 16 22.22%
(+) 56 77.78%
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72 =ip|E 2 baPWV & = 1400 cm/sec ¢ 3 9 =( 9/72,125%) >
AR g ERFE L baPWV B 43 1400 cm/sec & 1800 cm/sec
HF 20 (20/72,27.8%) - £ ¥ 5 4= (4/35114%) # 2w R ot
7 & 5 baPWV & 4>t 1801 cm/sec 1 2200 cm/sec ¥ 3 20 ix( 20/72,
27.8%) > w4 v B FEHG 11 (11/35,31.4%) s baPWV & =
2200 cm/sec ¢ § 23 = (23/72,31.9%) - 2w BT e 20 =

(20/35,57.1%) ( %+ ) -

2 ~baPWV &2.w 5 B3 BFE 4 2 fik it

baPWV y T
(cm/sec) 4 ; HECEIE
<1400 9, (9/72)12.5% 0, (0/35) 0%
1400—1800 20, (20/72)27.8% 4, (4/120) 20%
1801—2200 20, (20/72) 27.8% 11, (11/20) 55%
>2200 23, (23/72) 31.9% 20, (20/23) 86.7%

1. RFRALCFTOEIEFFI2Z (BT

A R R  E E S Ty Lt
FaAAad ALt Bk AT [ baPWV g0t &5 -7.01>

P<0.0001 & 4 B ¥ & % & &t E 5 -1.84 p=0.0702 4

29



MR EE B EFTHtE S 0360 p=0.7182 & & ¥ 4p
B 4533 chtE s 1110 p=0.2694 2% HEAp M 5 s dp
htiE s 179> p=0.0778 7 Ap M 2 2 B ¥ 5 ATHF 0t E S
043> p=0.6661 27 % ¥ AP B ; wEYE+ 0 t & 5 157>
p=0.1223 @A ¥ 4p M ; fp 2 ¥ ht & 5 0.65> p=0.5190 & &
FARM e Arent @ 5 0.13> p=0.8946 i1 1 B E AP M o ( %

=)

2 R ERABACETCETEFL LT atR AL

$77 L t i P
baPWV -7.01 <0.0001
## -1.84 0.0702
B EF 0.36 0.7182
i 1.11 0.2694
33 1.79 0.0778
4 A 0.43 0.6661
AT 1.57 0.1223
ek ¥ 0.65 0.519
VUL 0.13 0.8937

2. BE T AN

A.baPWV 7 % o $ %78
A baPWV 7 R EH R > D B F v AL

( Logistic Regression Analysis ) 2

M=
£y
ps
N
T
L
.h“
%
i
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P E T VARG BT B S EHET  2s EE
B~ BT R > B B RE BRI RS
Bt R R BT A p LRI (v E R ) Pk
> 3 p @AWy p=0.0175(<0.05)% ¥ ¥ & %

&% p=0.5016 (>0.05) A %31 % 517 & F p=0.0519( >
0.05) % tp M = % & ¥ ; baPWV p=0.0006( < 0.05) % &4 ¥
LR RPN AR 44T p=0.3494( > 0.05) & A ¥
2 E S p=01961( >0.05 )& kE F i & ; Ay
p=0.2700( > 0.05 )& & % & % ; L3+ p=0.8171(>0.05) &
M¥RLE 2w 3% p=04815(>0.05)& ¥ ¥ L & 5 #%
7 p=0.6616( > 0.05) m& ¥ & & ; ML T p=0.3898( >
005) A ¥ i & 8w 5 p=0.1131(>0.05)& % ¥ 7 %
% = & p=0.0300( <0.05 )% % ¥ & % 5 =~y p=0.0351
(<0.05)% B F4p M -

d Odd's Ratio Estimates 4 #7 & 4=+ % 38 e 3p Jp| & &2
95%1% #f % B ( 95% Cl )4 % 47 : 4% 33.336 ( 95% CI -
1.846-602.042 ) ; & # 1.035(95% Cl > 0.936-1.146) ; i
5 & F 1.382 (95% Cl » 997-1.915) ; baPWV 0.992 ( 95% Cl -

0.987-0.996 ) ; 4% 3+ 4.260 (95% Cl > 0.205-88.675) ; 47 &t
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3 2.158(95% Cl » 0.672-6.930) ; #4545 1.408 ( 95% Cl
0.767-2.586) » Cl » 0.265-16.783) ; # fk % 1.945 (95% Cl -
0.099-38.226 ) : i £ % 0.279 (95% Cl » 0.015-5.107) ; #
& %37 0.025(95% Cl» <0.001-2.403); % = /& 38.574 ( 95%
Cl »  1.425->999.999 ) ; % = 5 0.070 ( 95% CI -

0.006-0.831) - ( # ~ )

2N ~baPWV 2 X R BALF P RAREIHNTFLS

R LA Odd'sratio 95% 13 4F T ¥ +3® P

e 33.336 1.846-602.042 5.6413 0.0175
E & 1.035 0.936-1.146 0.4515 0.5016
FHEF 1.382 0.997-1.915 3.7798 0.0519
baPWV 0.992 0.987-0.996 11.8789 0.0006
PR R 4.26 0.205-88.675 0.8757 0.3494
ik 2.158 0.672-6.930 1.671 0.1961

s 1.408 0.767-2.586 1.2169 0.27
4T 3 0.911 0.412-2.011 0.0535 0.8171
TS FEWE 2.107 0.265--16.783 0.4955 0.4815
¥ R 1.945 0.099-38.226 0.1915 0.6616
BT 0.279 0.015-5.107 0.7397 0.3898
B & PgE 0.025 <0.001-2.403 2,511 0.1131

® o R 38.574 1.425->999.999 4.7098 0.03

e ]';3 0.07 0.006-0.831 4.4382 0.0351
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B.baPWV #% £ # %3 (R1 > R2» R3)

H =2 baPWV = 1400 cm/sec i+ ¥ & 5 2 # > # baPWV
A 2% B kR %78 R1: 1400 cm/sec < baPWV < 1800 cm/sec’ R2:
1800 cm/sec < baPWV = 2200 cm/sec > R3 : 2200 cm/sec <
baPWV > £ J£d R F #7w jF ~ 47 ( Logistic Regression
Analysis ) 2 o Il At s ~ & BT EF o T
GBS SRS S ATEE S S 2w F R )f%ﬁ‘[}’%’ . tﬁb‘_%’“ff'a N
FofaE s FEBEFOREFFFF LD RE S BT
PRRELRRE (CECE2E) mM R H o p B4
s 1 u] p=0.0207(<0.05)7% # ¥ R % ; R1p=0.9437 ( >0.05)
A B3 R &M R2p=0.0019( < 0.05 )} 1548 % cip B
R3 p=0.0052( <0.05 )k # # & & ¥ h4p M ; & &
p=0.2308( >0.05)& # ¥ & & 5 %17 & F p=0.0423( <0.05) %
M¥F LA BAfm p=0.7625( >0.05 )& F R & RETH
p=0.6867(>0.05)& 2 ¥ % % ; % & ";7& p=0.1259( >0.05 )&
WMER & B4 /B p=0.0598( >0.05 )% oM & A EE 5
F p=0.0271( <0.05 )% B ¥ 4p M ; 445 p=0.3215( >0.05 )
EEERL A 3+ p=0.0863( >0.05 )F ok L A B F ; B

4+ p=0.1657(>0.05) & &5 ¥ %, % ;4T 4+ p=0.8259( >0.05)
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EEFLE 2w 375 p=04404(>005)m g ¥ &L & °

d Odd's Ratio Estimates 4 #7 & 4=+ % 38 e 3p Jp| & &2
95% 1% #f % B ( 95% Cl )& % 4o : 4w 0.025 ( 95% CI -
0.001-0.0570) ; R1<0.001( 95%CI > <0.001->999.999); R2 <
0.001 (95% CI - <0.001-0.060) ; R3 0.012( 95% CI >
<0.001-0.265) ; # # 0.938 ( 95% CI - 0.844-1.042) ; # 47
# 7 0.688 (95% Cl - 0.480-0. 987) ; # /s 0.635(95% CI >
0.033-12.077) 5 P2 %5 1.627 (95% Cl > 0.153-17.321) ;
% » "5 50.099 (95% CI > 0.334->999.999) ; % = /& 0.033
(95% CI » <0.001-1.150) ; = = 5 25.744 (95% CI -
1.443-459.178) ; 44+ 0.213 (95% Cl > 0.010-4.540) ; 4=
# 3+ 0.313(95% Cl> 0.083-1.180); 744+ 0.625 ( 95% CI >
0.322-1.215) ; 4r &<+ 1.097 (1 95% Cl » 0.481-2.504) ; Z

% % § 0.403 (95% Cl > 0.040-4.053) - ( %4 )



34 ~baPWV R EBEALI P AR M FAH

RELH Odd'sratio 95% 2 #f % I +3® P
e 0.025 0.001--0.570 5.3511 0.0207
R1 <0.001 <0.001-->999.999 0.005 0.9437
R2 <0.001 <0.001--0.060 9.643 0.0019
R3 0.012 <0.001--0.265 7.8237 0.0052
Eid# 0.938 0.844--1.042 1.4359 0.2308
B EF 0.688 0.48--0.987 4.1212 0.0423
¥ Ak 0.635 0.033--12.077 0.0913 0.7625
| XX ap:s 1.627 0.153--17.321 0.1627 0.6867
B o 50.099 0.334-->999.999 2.3428 0.1259
B R 0.033 <0.001--1.150 3.5442 0.0598
T o 25.744 1.443--459.178 4.8823 0.0271
P A 0.213 0.01--4.540 0.983 0.3215
i 0.313 0.083--1.180 2.9423 0.0863
4T3 5 1.097 0.481--2.504 0.0484 0.8259
pord R 0.625 0.322--1.215 1.9214 0.1657
TS FIE 0.403 0.04--4.053 0.5953 0.4404

3. EH BT HT LI

A.baPWV % % & # %78

= B3R baPWV 7 X m %% - H#* EHRE A
b ~ 17 (Stepwise Logistic Regression Analysis) > #2#] i & + 4
Fl+ i R LITERRER(CEER F)ZFaip ML -
SEBTE G baPWV B2 ez o B2 Fangd 3 EEpu o4

+ 2 @ 5 29.7160°> p<0.0001> Odd'sratio ¢ p|iE = 1.004 >
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95% ¥ % B 5 1.002 - 1.006 - & B i3] 1% #i<(Intercept)
FEp) & 5 -8.2743 » + = & 5 18.9110 » p<0.0001 ; baPWV =
TR E 5 0.00424 > + = & L 18.9019 5 p<0.0001 » % IR 1% &7
¥ edp B o ] baPWV & ¥ o Y=(-8.2743)+0.00424(baPWV)

g FIRRBECR]  FRl ET O ERESFEL o (£ L)

2L~ baPWV 2 A m R BA 4 p RAEH BT ATHFL47

FgR|EE  Score + p Wald + p Odd's 95% i ¥ &
| 3 E Ratio g
baPWV 0.00424 29.7160 <0.0001 18.9019 <0.0001 1.004 1.002--1.006
¥k -8.2743 18.9110 <0.0001

B 7 & Gl i TR BEA
Y = (-8.2743) + 0.00424(haPWV)

baPWV : } B 3 BR%% i 5 Tk Bl £ B

B. baPWV % & % %3 (R1 > R2 » R3)
w5 AR k2 baPWV =1400 cm/sec & A B
baPWV #*% m # %7 R1> R2 R34rfE it 2. & » H* F v &
+ 2w b~ 17 (Backward Logistic Regression Analysis) @ #+#1

SRS LIRS RS T ACE TS SN
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~zh

il R EA S~ ,%1 R2 2 R3# w37 oy
EEARM > B p RIT G MEAM BEOTCE
B4 i 4 3537 2 baPWV 5 - 2 Rl en+ 2 & 5 0.0052 -

p=0.9425 - X 7 M F R & o A4+ o+ > @ 5 01131 -

p=0.7367 > i1} B E R & - WP T+ > i 01869

-

p=0.6655 > X 3 B F L & o £ # + > B 5 0.2996
p=0.5841 > X F B ¥ & & - 443+ o+ > @ 5 0.7631 >
p=0.3824> X3 ¥R & - 2w 39 Eeh+ 2 5 12072
p=02719 » 2§ B ¥ A & o By I H+ > & 5 1.0853 -
p=0.2975> 2 % ¥ X & - % & Mg+t > @ 5 18688 >
p=0.1716 > X 7 B ¥ L & - % = B+ > @ 5 2.8864 >
p=0.0893 > } A M & 7 B F o B+ S L 20626
p=0.1510> & & F 4A Bl o fujen+ = & 5 240985 p=0.1206
BAEEAPM - o33 oh+ 2 @ 5 241485 p=0.1202 2} A

¥R A& BT EFTe+ 2 @5 3.0462> p=0.0809 } 4P M &

|~
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AL - baPWV R ERETLA 0 £AF » BE MY F

Summary of Backward Elimination

Step Effect DF Number Wald Pr > ChiSg
Removed In Chi-Square

1 R1 1 15 0.0052 0.9425
2 My 1 14 0.1131 0.7367
3 BETH 1 13 0.1869 0.6655
4 ## 1 12 0.2996 0.5841
5 BAR 1 11 0.7350 0.3913
6 4+ 1 10 0.7631 0.3824
7 e EWR 1 9 1.2072 0.2719
8 AR3L+ 1 8 1.0853 0.2975
9 B iy 1 7 1.8688 0.1716
10 3= B 1 6 2.8864 0.0893
11 %5 1 5 2.0626 0.1510
12 25 1 4 2.4098 0.1206
13 493+ 1 3 2.4148 0.1202
14 JBITEF 1 2 3.0462 0.0809

Odd's ratio gl & R2 5 7.639° 95% f #f % R %

1.932 - 30.206; R3 % 41.667 > 95% 7 #f &% ¥ 5 8.343 -

A

208.093 - £ B - 7| 9 % Hc(Intercept) 7 B & 5 -1.8326 0 +

# % 11.5805 > p=0.0007 ; R2 3 p| & % 2.0333 5 + = & %
8.4023>p=0.0037; R3 «17g ip| & % 3.7297>+ = & % 20.6594>
p<0.0001 - E i F4 M & & > Flt 7 d Y = (-1.8326) +
2.0333R2 + 3.7297R3 i i 37 B #4) > & R2: 1800 cm/sec <
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baPWV < 2200 cm/sec 2 R3 : 2200 cm/sec < baPWV ik i

TAER RS EREF L o (F L)

24 baPWV R EBREALH ) RAF v REMT G

FERIE Wald + 3 & P Odd'sRatio 95% 2 #F % I
a¥k -1.8326 11.5805 0.0007
R2 2.0333 8.4023 0.0037 7.639 1.932--30.206
R3 3.7297 20.6594 <0.0001 41.667 8.343--208.093

AR SR PRl B A BB A

Y =(-1.8326) + 20.333R2 + 3.7297R3

AR 4

ok

LN
Y.IQ

R2 : 1800< baPWV = 2200

R3 : 2200< baPWV

yuN
1B

baPWV : B R L 3E & R Rl R

d R g 5 (DaPWV) 5w o 27w fE A 4

Fou R ey 4 s bR R R

N
nna %
=+

RSB, ¥ 4o A
F (baPWV)eh & B ¥ chdp B 2 > % 1 AR KBS @

2
SA
—1

(baPWV) 5 % # 4 T o 27 JE S F e 2 (] 3) -
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A Y X '}E'J—f;,z W24 e T RlESTL CEET oy 35
oo b F G 48.61% 0 B A 4T P vy 19 i 0 ik 54.29% (19/35) o
Mg A T s ahpl s 11 = i 31.43%(11/35) - ¥r B. Redaelli
32 1988 & AT § A % TO%H A ow F oo B OBk 0 fe o 4
B 7 ¢ 2 4718 dhg % 4 12 (B. Redaelli, et al: 1988) - fe4 #7 7 4y
Moo R AT R 0 14 24 ) pF Holter 34 7 v R Rlie &R w4

R R EE S 3 RE 2 /B g (Jone Al D'Elia, et al:

3

1988) - i # % ¥k i & (aortic PWV)‘{%"-‘II% AP EX - RHETER 'fq"
FL ok FARBE TG RFDA S 2572 b2 hIER FF o I
A B PR ZF(aorticPWV) Bl B 7 U B - BEE 1 B 54
HELLRBEFR B NE L FARASF 7 U FHREL
£ v & Kot F ehIE s (Jacques Blacher, et al: 1999) -+ & AR
o i F (baPWV) &2 4 # %% #% & (aortic PWV) 1t & sz B
( validity ) 2 & 7} (Reproducibility) &3 - F & &_BLY% i if &

(DaPWV )% 5 B 7% 5 s B 4+ F & & cn 0 & 5 B 9% B i

H AN EBFRBRABLLF AR TS o LR S
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(baPWV )x B3 & ' FlF th— B X o Flpt 2L 38 8 b FF
%k i F (baPWV)ipl & » 0§ - A7 3% ehF od 3 3
datko A bR R Mok A4 £ % 20~ £ & e (AkiraYamashina, et al:
2002) c Mg F E WL F BT E F M be o BIRA (L T RE 2 B E 3 B IR R
#oid 5 (aortic PWV) chsf de 2 12 % o # h € R = & 49 W
(Ming-Cheng Wang, et al: 2005)  ##7 § ¢ & j& %47 & 4 ¢ &F R

7ok i F (baPWV) Bl £ & $i — 45 52 B R %

4

FITNS

W
—~
=
=
J=t

o
)

1400cm/sec) - #F 9  (9/72 12.5%) £ ipl = 1+ B X BRA% kg 5
(baPWV) & - »+ 1400cm/sec » H # 13 E i - =8 2 v 3w E3
%5 /1% 1400 I 1800 cm/sec % § 20 =(20/72> 27.8%) > F 4 =%
4w =7 F (41200 20%) 5 4+t 1800 cmisec I 2200cm/sec % F 20
+(20/72> 27.8%) » 3 4w .« 7 &4 11 = (1120 > 20%) ; =+ **
2200 cm/sec + § 23 +(23/72:31.9%) » # ¢ # 2 w3 B FFand
+ #1220 (200235 86.7%) - AFF F £ RE L REFLF  FT
BRI R SRR L R R i 5 (baPWV) B & & 2
EAFL BB BT ELT GBS Mo A
L%k i 5 (baPWV) 7 X BB P » B F 2Tw o 1284 &
T F A AR R R L 5 (baPWV) g e 3w 2T

G 3 F BT AP M o £ 2 T 03 E AR 1Y = (-8.2743) +
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0.00424(baPWV) f2ff = % 2 FF enbf (5 o 7 o (K 3)baPWV £ < 3 v
B2 v FAFAESEA 0 R EF R LB 5 (baPWV)
BB o F e R OB 2 A A R e o BRI L F
( baPWV ) = 1400 cm/sec m%ﬁ AL g ®E7EF 4 1400
cm/sec <_b BF R_BRA% R ik ( baPWV ) < 1800 cm/sec 1 g, —g 4
FEACECERE A RO T ET P AR

Z ( baPWV ) > 1800 cm/sec g o d L HERG > AP KD RF
% i 5 baPWV R 2 m # %7  R1-R2> R3( &4k 73] 2 & )
o AHERENT LR ES BEITEFAS AT B R OHT L
BE R % A i F baPWV 4 >t 1400 cm/sec = 1800 cm/sec 2. B ¥2 w3
S ERFOF L BREEFMN o 8§ R R 5 (baPWV) 4 ¢

1800 cm/sec & 2200 cm/sec % + *+ 2200 cm/sec ¥ § 1& A& ¥ cHip B

> 1

'T”L’i"f?‘\—;

§ MA@ paecal oY = (-1.8326 ) + 20.333R2 +
37297R3 > Frut ¥ MARRIEE L BT F 0 B LB @ 5
(baPWV )&rw 3 w22 B4 2 e » K5 Gt 3 2% - 6

i%\%}iﬁﬂié&xﬂ-ui’{’z*%a'ﬁ fl}f’**ﬁ'\‘&%ﬂfﬁt (baPVVV)

%
¢
otk
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PRHEFOAFERANEF 203 Mo a BRI REERESCETF
g 4§ L &R B (p=0.0175) - p +* & ¥ 87 7 K b ORF RK
# % (baPWV)ihsg i & £ % 14 ( 60 k12 )T & % & & (Hirofumi
Tamiyam, etal : 2003) > ¥ & &_+ BF & PR i & (baPWV) & & M5
ERHE A A EROZTSEDFEFIWIR G M BT EF
i a4t % a2 £ A & 94p B (p=0.0519) & # £ hif 47 &
THE R AT 0 B AR B 5 (baPWV) Y B 0 AL
FERASREFL CFOEFIEES JIR o REWREF L 0T
FEg S FE BTS2 E R N T R o
FORES RS B BPE R EF M N AEY Y
FBEFTROFRFAFE Gr XA R NavFEs o PG ey
TS AR H R T B R RO A E Y
FimEe R EE A 2 Fandp M 3 e b RF Rk g
(baPWV) g2 g 272 g4 2 AP R EFRF o 7 T4

SR RT G A w A MR AR HC B L R

—\\

7 e b ORE R BO% k iE F (baPWV)k # 5 B ¥ i > B F L L
WA Ry - BEF o 22w g B E R 2D
Fogd oo gfin zeE 9 R R iwd
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(p=0.0271) » & fLenF 3 % 8700 o £ B T A B dp B A e
B BT R B BB FORFE B R
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e g FIIRE LT AR 0 2 LE N

P EET
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A4
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~=i
7
-
=

8o % %k ¢ & (aortic
PWV) e 40 > 12 2+ BF R BR% ki@ 5 (baPWV ) en3 4§ B 2 0 @

3 PR AR L s 5 (aortic PWV) 2 F R & BR% Gk ig 5 (baPWV) & 4

%
17,

ek B ARZ TeE BN B G A A H o AR
g 1 OB UKL S (DaPWV) s F e 2R g 4 ot 2

BEF LAl RE TR TR LRI RT AR R

P
3
SO

F 4G MR e b B RBUR LR F (baPWV) K 17 B F o F] )
R i o (DaPWV) (8 chdif 4 87w 3w 23 S chf 2 B 448 5
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AR AL PR Pl FAE LA RLY o A i

o
3

paus)

\

FRERAET oo AL pE PSR gragd £ 1R
S PR R R IE ey 0 R FIE RS R DR F R F

oo AP B RE T 0T AR RIE PR R (baPWV)

HESiohidl > FHELEHFRFORFROPE o a L E R
% i & (baPWV) el 2 58 5 22 > JiFg g » 7%
B(F Pl & A E 250 &) 4p st A% 0% L i & (aortic PWV)
SEREEIN S P FARKETS ARG (FRE > A2GF 3000

) o bR R LR 5 (baPWV) gk & A 5 5~ i L~ g 12

FERE LG G 0 AT UL For TLHERLRENLFH 2
o R Een- BRI FS e
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2R TN KRRV 01 S FERFLEEK
500 A =z 7F 0 4100 BE3t E

) 50 ‘ . o

501--1000 * = 4z 18 500 4 = 17 4050 2h3t &
) 100 ‘ . o
1001--1500 ~ =% Az i 1000 ~ =¢ 12 4000 Bh3- &
. 150 : . e
1501--2000 + = A2 1500 * =t 12 3950 gLt &
. 200 . . R
2001--2500 + =x Az i 2000 * =t 12 3900 Bh3t &
1 250 : ‘A I
2501--3000 * =x Az i 2500 + =t 2 3850 gLt &
o 300 _ T e
3001 A =x rz } Az i 3000 ~ =t 12 3800 gL+ &
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SRR i &
Py RA =AY FiTA LK
pRA
baPWV @SR & ¥ & = 1400 cm/sec
L
R1 i 97 1400 cm/sec < baPWV = 1800
cm/sec
R2 i i 1800 cm/sec < baPWV = 2200
cm/sec
R3 b by 2200 cm/sec < baPWV
AT $IE
PERS R i) F M *~F
0 ] 29-92 #
0 B B R R
‘fy%fj’\)]’;‘;, g o Pt EI-
B TR st %8 gk | -
B o R il %R A e -
B o R zhig R R e -
T of b e SR
jie

:'T_,c_;__%‘;w}g_

i o 7

E-)
¥

#1710 W R E

EEF L pi] 0.083-22 &
4 ERAE
& dp BRI 1.4-2.8 mg/d
47 41+ B R 2.8-6.5 mEq/l
4 B+ B gRE 7.4-12.4 mg/d|
Rk L 1.8-8.2 mg/d
P& & L i 38-199 mg/d|
LS @R 4.3-16.5 mg/di
%7
B SER P 3 @R 1:+@B45 &:- (012
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# = ~ Grading system of 24-hour Holter ECG

Monitoring

ClassO: NoorrareVPB
Class1: Occasional isolated VPBs ( <30 VPBs/hr)
Class2: Frequent VPBs (>30 VPBs/hr)
Class3: Multiform beats
Class4: Couplets( 2in succession) or Salvos ( 3 or
more in succession ) of three or more VPBs
Class5: EalyVPBs(RonT)
RR interval/QT interval <0.85

(Lown B, Wolf M: 1971 % Akihiro Niwa, et al: 1985 )

%E‘ﬁﬁ%ﬁﬁwzméngiﬁﬁﬁgﬁ

B3  BE Tiofk #E OEE E) AL YF ¥R B
kia 4 ® @B @

i 72 6313 148 126 29 92 64 011 -03

%4 72 783 053 45 008 22 8 003 051
.

baPWV 72 194344 57.23 48565 998 2990 19275 -0.66 0.18

43 72 201 004 035 14 2.8 2 -0.74 0.35

3

3 72 4.71 009 075 2.8 6.5 475 -038 -0.15

3

3 72 13708 045 3.78 126 146 137 038 -0.21

T3 72 9.84 011 095 1.4 124 965 084 057

B3 72 4.92 0.17 1.44 1.8 8.2 4.8 -0.49 0.27

A& 72 67.89 266 2257 38 199 625 1524 3

VU 72 9.61 0.3 2.51 4.3 16.5 9.5 -0.27 024

60



27 2R BB CETSEDFEZHERLSH

R ] 5 % e
R F 38 52.78%
M 34 47.22%
- Y 0 24 33.33%
1 10 13.89%
2 3 4.17%
3 24 33.33%
4 10 13.89%
5 1 1.39%
B FA ez R E (+) 19 54.29%
ER Rl Sl Ry -3 (+) 5 14.29%
BRUEFEL T OERE (+) 11 31.43%
¥ ) 59 81.94%
(+) 13 18.06%
TRER ) 59 81.94%
(+) 13 18.06%
B ) 65 90.28%
(+) 7 9.72%
B o R ) 20 27.78%
(+) 52 72.22%
B ) 41 56.94%
(+) 31 43.06%
LW (-) 16 22.22%
(+) 56 77.78%
7 ~baPW g oz o272 FgF2 22 Hit L
baPWV . G
(cm/sec) % SEORAE
<1400 9, (9/72)12.5% 0, (0/35) 0
1400--1800 20, (20/72)27.8% 4, (4/20) 20%
1801--2200 20, (20/72) 27.8% 11, (11/20) 55%
>2200 23, (23/72) 31.9% 20, (20/23) 86.7%
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2 HFRALCEICEIEZ ROt TS

$78 LA t & P
baPWV -7.01 <0.0001
#d -1.84 0.0702
BFEF 0.36 0.7182
a3 1.11 0.2694
3T 1.79 0.0778
raps 0.43 0.6661
poit A 1.57 0.1223
ek ¥ 0.65 0.519
VUL 0.13 0.8937

2N baPWV 2 X n#RA 540 B REH Y F

R LA Odd'sratio 95% % ¥ T ¥ + 2 E p
A 33.336 1.846--602.042 5.6413 0.0175
3 1.035 0.936--1.146 0.4515 0.5016

B EF 1.382 0.997--1.915 3.7798 0.0519

baPWV 0.992 0.987--0.996 11.8789 0.0006

FE A 4.26 0.205--88.675 0.8757 0.3494

40 3+ 2.158 0.672--6.930 1.671 0.1961

pot RS 1.408 0.767--2.586 1.2169 0.27
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44 ~baPWV R ERBALY P RA R M

RELH Odd'sratio 95% 2 #f % I +3® P
e 0.025 0.001--0.570 5.3511 0.0207
R1 <0.001 <0.001-->999.999 0.005 0.9437
R2 <0.001 <0.001--0.060 9.643 0.0019
R3 0.012 <0.001--0.265 7.8237 0.0052
Eid# 0.938 0.844--1.042 1.4359 0.2308
B EF 0.688 0.48--0.987 4.1212 0.0423
¥ Ak 0.635 0.033--12.077 0.0913 0.7625
| XX ap:s 1.627 0.153--17.321 0.1627 0.6867
B o 50.099 0.334-->999.999 2.3428 0.1259
B R 0.033 <0.001--1.150 3.5442 0.0598
T o 25.744 1.443--459.178 4.8823 0.0271
P A 0.213 0.01--4.540 0.983 0.3215
i 0.313 0.083--1.180 2.9423 0.0863
4T3 5 1.097 0.481--2.504 0.0484 0.8259
pord R 0.625 0.322--1.215 1.9214 0.1657
TS FIE 0.403 0.04--4.053 0.5953 0.4404

3 baPWV 3 R AREELFI A BAEH RE M FAH

FgiRlE Score + p Wald + p Odd's 95% ¥ %
*E *E Ratio 7
baPWV 0.00424 29.7160 <0.0001 18.9019 <0.0001 1.004 1.002--1.006
¥ -8.2743 18.9110 <0.0001

U A 45 8 % b i AERIRCT)
Y =(-8.2743) + 0.00424(baPWV)

baPWV : §&/ Bl £ &
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24— baPWV R ARERAIIF RAF v M

Summary of Backward Elimination

Step Effect DF Number Wald Pr > ChiSg
Removed In Chi-Square

1 R1 1 15 0.0052 0.9425
2 My 1 14 0.1131 0.7367
3 BETH 1 13 0.1869 0.6655
4 ## 1 12 0.2996 0.5841
5 BAR 1 11 0.7350 0.3913
6 4+ 1 10 0.7631 0.3824
7 e EWR 1 9 1.2072 0.2719
8 ARHL+ 1 8 1.0853 0.2975
9 B iy 1 7 1.8688 0.1716
10 3= B 1 6 2.8864 0.0893
11 %5 1 5 2.0626 0.1510
12 25 1 4 2.4098 0.1206
13 493+ 1 3 2.4148 0.1202
14 BT EF 1 2 3.0462 0.0809




AL baPWV R BRI RAF » BE MY

RE  Wald 2@ P Odd'sRatio  95% 1 #f % ¥
## -1.8326  11.5805 0.0007

R2 20333 8.4023 00037  7.639 1.932--30.206

R3 37207 20.6594 <0.0001  41.667 8.343--208.093

AR I A R R PR
Y =(-1.8326) + 20.333R2 + 3.7297R3

Y ez oEr oy

bk

R2 : 1800< baPWV = 2200

R3 : 2200< baPWV

baPWV @ §&/k ip| £ &
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PWV Measurement

Bl 1 PWV -5 ik gh 8 0% 0% gk @ vk eh
&E%ﬁt“}f v pER A (Colin Co.Ltd,

Komaki, Japan )

PWV Measurement

hbPWV = La/PTT
(from Heart to Right Brachial)

baPWV (right) = (Lb - La) / PTT
(from Right Brachial to Ankle)
baPWV (left) = (Lc - La) / PTT
(from Right Brachial to Ankle)

B 2 baPWV i+ 35 2 ;¢ (Colin Co.Ltd,

Komaki, Japan )
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BERAACECREIF LT REIES

SAS T-test and L ogistic Regression Analysis and

Sepwise Logistic Regression Analysis Result and

Summary
T-Tests
Variable | Method Variances DF | tValue| Pr > [t
baPWV | Pooled Equal 70 -7.01 | <.0001
baPWV | Satterthwaite | Unequa 69.1 -7.00 | <.0001
&£ & Pooled Equal 70 -1.84 | 0.0702
£ ¥ Satterthwaite | Unequal 69.2 -1.84 | 0.0706
%47 & F | Pooled Equal 70 0.36 | 0.7182
%47 & F | Satterthwaite | Unequal 65.9 0.37| 0.7160
Mg Pooled Equal 70 1.10 | 0.2736
Mg Satterthwaite | Unequal 64.8 1.11| 0.2694
K Pooled Equal 70 1.79| 0.0778
K Satterthwaite | Unequal 69.6 1.80 | 0.0767
Na Pooled Equal 70 1.31| 0.1942
Na Satterthwaite | Unequal 56 1.29 | 0.2009
Ca Pooled Equal 70 0.43 | 0.6661
Ca Satterthwaite | Unequal 69.9 0.43 | 0.6653
P Pooled Equal 70 158 | 0.1179
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T-Tests

Variable | Method Variances DF | tValue| Pr > [t
P Satterthwaite | Unequal 60.1 157 | 0.1223
BUN Pooled Equal 70 0.66 | 0.5136
BUN Satterthwaite || Unequal 57.3 0.65| 0.5190
Cr Pooled Equal 70 0.13 | 0.8937
Cr Satterthwaite | Unequal 63.1 0.13 | 0.8946
Equality of Variances
Variable | Method Num DF | Den DF | F Value | Pr>F
baPWV Folded F 34 36 113 | 0.7230
## Folded F 34 36 110 0.7715
#47& F | Folded F 36 34 1.88 | 0.0684
Mg Folded F 36 34 2.01| 0.0433
K Folded F 36 34 130 | 0.4425
Na Folded F 34 36 2.63 | 0.0051
Ca Folded F 36 34 1.22 | 0.5649
P Folded F 34 36 209 | 0.0317
BUN Folded F 34 36 244 | 0.0096
Cr Folded F 34 36 1.76 | 0.0970
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baPWV # & AR A L4 AL Hr

The SAS System
The LOGISTIC Procedure

Modd Information

Data Set WORK.WORKNEW1

Response Variable Y

Number of Response Levels | 2

Number of Observations 72

Model binary logit

Optimization Technique Fisher's scoring

Response Profile

Ordered Total
Value | Y | Frequency
110 37

2011 35

Probability modeled is Y=0.

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics
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I nter cept

| nter cept and

Criterion Only | Covariates

AlIC 101.758 73.064

SC 104.034 107.214

-2Log L 99.758 43.064

Testing Global Null Hypothesis: BETA=0

Test Chi-Square | DF | Pr > Chisq
Likelihood Ratio 56.6936 | 14 <.0001
Score 378975 | 14 0.0005
Wald 144238 | 14 0.4186

Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter || DF | Estimate Error | Chi-Square | Pr > Chi&g
I nter cept 1 1.0677 7.6907 0.0193 0.8896
el 1 3.5066 1.4764 5.6413 0.0175
£ ¥ 1 0.0347 0.0517 0.4515 0.5016
BIEFE 1 0.3234 0.1664 3.7798 0.0519
baPWV 1| -0.00839 0.00243 11.8789 0.0006
A3 1 1.4494 1.5488 0.8757 0.3494
49 3 1 0.7694 0.5952 1.6710 0.1961
AL 1 0.3422 0.3102 1.2169 0.2700
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Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter || DF | Estimate Error | Chi-Square | Pr > Chi&g
4F 2 % 1| -0.0935 0.4042 0.0535 0.8171
TR E |1 0.7453 1.0587 0.4955 0.4815
¥ P T 1 0.6651 1.5196 0.1915 0.6616
L EER AP 1 -1.2750 1.4824 0.7397 0.3898
A3 1| -3.7017 2.3361 2.5110 0.1131
A3 1 3.6526 1.6831 4.7098 0.0300
s 1| -2.6662 1.2656 4.4382 0.0351
Odds Ratio Estimates
95% Wald

Effect Point Estimate | Confidence Limits

e 33336 1.846| 602.042

£ ¥ 1.035| 0.936 1.146

HirEF 1.382 | 0.997 1.915

baPWV 0992 | 0.987 0.996

3+ 4260 | 0.205 88.675

4o 3 = 2.158 0.672 6.930

pord R 1.408 | 0.767 2.586

4T 3 3 0911 0412 2.011

TS EE 2107 | 0.265 16.783

72




Odds Ratio Estimates

95% Wald
Effect Point Estimate | Confidence Limits
ﬁlﬁ%ff\)ﬁs 1.945 0.099 38.226
BT R 0279 | 0.015 5.107
&R 0.025 | <0.001 2.403
B R 38574 | 1.425| >999.999
Tl }ﬁa 0.070 0.006 0.831

Association of Predicted Probabilities and
Observed Responses

Percent Concordant | 93.9 | Somers D | 0.879
Per cent Discor dant 6.0 | Gamma | 0.879
Percent Tied 01| Tau-a 0.445
Pairs 1295 | C 0.939
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baPWV R AR W41 f £F B3 H v 7

The SAS System
The LOGISTIC Procedure

Modd Information

Data Set WORK.WORKNEW1

Response Variable Y

Number of Response Levels | 2

Number of Observations 72

Model binary logit

Optimization Technique Fisher's scoring

Response Profile

Ordered Total
Value | Y | Frequency

1(0 35

211 37

Probability modeled is Y=0.

Model Conver gence Status

Quasi-compl ete separation of data points detected.

Model Fit Statistics
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I nter cept

| nter cept and

Criterion Only | Covariates

AlIC 101.758 76.342

SC 104.034 115.046

-2Log L 99.758 42.342

Testing Global Null Hypothesis: BETA=0

Test Chi-Square | DF | Pr > Chisq
Likelihood Ratio 574153 | 16 <.0001
Score 379765 | 16 0.0015
Wald 11.6572 | 16 0.7672

Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter || DF | Estimate Error | Chi-Square | Pr > Chi&g
I nter cept 1 24.7221 10.3525 5.7027 0.0169
e 1 -3.6822 15918 5.3511 0.0207
R1 1| -22.6815 321.0 0.0050 0.9437
R2 1 -7.6448 2.4618 9.6430 0.0019
R3 1 -4.4386 1.5869 7.8237 0.0052
£ # 1 -0.0645 0.0538 1.4359 0.2308
BIEF 1| -0.3736 0.1840 4.1212 0.0423
¥ B 1| -04542 1.5028 0.0913 0.7625
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Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter || DF | Estimate Error | Chi-Square | Pr > Chi&qg
Rl )ﬁa 1 0.4867 1.2068 0.1627 0.6867
B o g 1 3.9140 2.5572 2.3428 0.1259
B o R 1 -3.4000 1.8060 3.5442 0.0598
T }}% 1 3.2482 1.4700 4.8823 0.0271
FEE R 1 -1.5488 1.5621 0.9830 0.3215
49 3g < 1 -1.1607 0.6767 2.9423 0.0863
4F 3+ 1 0.0926 0.4210 0.0484 0.8259
pr R 1 -0.4697 0.3389 1.9214 0.1657
T FEWE 1 -0.9085 11775 0.5953 0.4404
Odds Ratio Estimates
95% Wald

Effect Point Estimate | Confidence Limits

sex 0.025 0.001 0.570

R1 <0.001 | <0.001 | >999.999

R2 <0.001 | <0.001 0.060

R3 0.012 | <0.001 0.265

£ # 0.938 0.844 1.042

HiT & ?‘ 0.688 0.480 0.987

¥ AR 0.635| 0.033 12.077
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Odds Ratio Estimates

95% Wald
Effect Point Estimate | Confidence Limits
I L %’”:)ﬁa 1.627 0.153 17.321
B & P 50.099 0.334 | >999.999
B o R 0.033 | <0.001 1.150
s 25744 |  1.443 459.178
Mg 0213 0.010 4.540
K 0.313 0.083 1.180
Ca 1.097 0.481 2.504
P 0.625 0.322 1.215
TN EWE 0.403 0.040 4.053

Association of Predicted Probabilities and

Observed Responses

Percent Concordant | 94.3 | Somers D | 0.886
Per cent Discor dant 5.7 | Gamma 0.886
Percent Tied 00 | Tau-a 0.449
Pairs 1295 | ¢ 0.943
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baPWV % & m R B H 441 p R0 B & #1325 v §iF

The SAS System
The LOGISTIC Procedure

Modd Information

Data Set WORK.WORKNEW1

Response Variable Y

Number of Response Levels | 2

Number of Observations 72

Model binary logit

Optimization Technique Fisher's scoring

Response Profile

Ordered Total
Value | Y | Frequency
110 35

211 37

Probability modeled is Y=0.
Stepwise Selection Procedure
Step 0. I ntercept entered:

Model Convergence Status

Convergence criterion (GCONV=1E-8) satisfied.

Residual Chi-Square Test
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Chi-Square

DF

Pr > Chisq

37.8975

14

0.0005

Step 1. Effect baPWV entered:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics
I nter cept
| nter cept and
Criterion Only | Covariates
AlIC 101.758 67.189
SC 104.034 71.742
-2LogL 99.758 63.189

Testing Global Null Hypothesis: BETA=0

Test Chi-Square | DF | Pr > ChiSg
Likelihood Ratio 36.5688 1 <.0001
Score 29.7160 1 <.0001
Wald 18.9019 1 <.0001

Residual Chi-Square Test

Chi-Square

DF

Pr > ChiSqg

13.8965

13

0.3812
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Summary of Stepwise Selection

Etfect Number Score Wald
Step | Entered | Removed | PF In | Chi-Square | Chi-Square | Pr > Chisq
1| baPWV 1 1 29.7160 <.0001
Analysis of Maximum Likelihood Estimates
Standard Wald
Parameter | DF | Estimate Error | Chi-Square | Pr > ChiSqg
I nter cept 1 -8.2743 1.9027 18.9110 <.0001
baPWV i¢ 0.00424 0.000976 18.9019 <.0001
Odds Ratio Estimates
95% Wald
Effect | Point Estimate | Confidence Limits
baPWV 1.004 1.002 1.006

Association of Predicted Probabilities and

Observed Responses

Percent Concordant | 88.1 | Somers D | 0.762
Percent Discordant | 11.9 | Gamma | 0.762
Percent Tied 00 | Tau-a 0.386
Pairs 1295 | ¢ 0.881
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baPWV % B R4 p R9EF » Rt v (7

The SAS System
The LOGISTIC Procedure

Modd Information

Data Set WORK.WORKNEW1

Response Variable Y

Number of Response Levels | 2

Number of Observations 72

Model binary logit

Optimization Technique Fisher's scoring

Response Profile

Ordered Total
Value | Y | Frequency

1(0 35

211 37

Probability modeled is Y=0.
Backward Elimination Procedure
Step 0. The following effects were entered:

I ntercept sex R1 R2 R3 VARS VARG var 10new var11new var12new var 13new
varl4anew Mg K Ca P LVHnew

Model Convergence Status

Quasi-compl ete separation of data points detected.
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Model Fit Statistics
I nter cept
| nter cept and
Criterion Only | Covariates
AlIC 101.758 76.342
SC 104.034 115.046
-2Log L 99.758 42.342

Testing Global Null Hypothesis: BETA=0

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 574152 | 16 <.0001
Score 379765 | 16 0.0015
Wald 11.6593 | 16 0.7671

Step 1. Effect R1 isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 79.918
SC 104.034 116.344
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
-2LogL 99.758 47.918

Testing Global Null Hypothesis: BETA=0

Test Chi-Square | DF | Pr > ChiSg
Likelihood Ratio 51.8400 | 15 <.0001
Score 36.3455 | 15 0.0016
Wald 142150 | 15 0.5093

Residual Chi-Square Test

Chi-Square

DF | Pr

> Chisg

3.9513 1

0.0468

Step 2. Effect Ca is removed:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 78.032
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
SC 104.034 112.182
-2LogL 99.758 48.032

Testing Global Null Hypothesis;: BETA=0

Test Chi-Square | DF | Pr > Chisq
Likelihood Ratio 51.7260 | 14 <.0001
Score 36.2746 | 14 0.0009
Wald 14.4443 | 14 0.4172

Residual Chi-Square Test

Chi-Square

DF | Pr

> Chisg

4.0765 2

0.1303

Step 3. Effect 4 /£ - isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.

Model Fit Statistics

Criterion

I nter cept
| nter cept and
Only | Covariates
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Model Fit Statistics
I nter cept
| nter cept and
Criterion Only | Covariates
AlIC 101.758 76.221
SC 104.034 108.094
-2Log L 99.758 48.221
Testing Global Null Hypothesis;: BETA=0
Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 51.5366 | 13 <.0001
Score 36.2216 | 13 0.0005
Wald 147184 | 13 0.3253
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
4.1566 3 0.2450

Step 4. Effect = # isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics
I nter cept
| nter cept and
Criterion Only | Covariates
AlIC 101.758 74531
SC 104.034 104.128
-2Log L 99.758 48.531
Testing Global Null Hypothesis: BETA=0
Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 51.2264 | 12 <.0001
Score 36.1382 | 12 0.0003
Wald 147296 | 12 0.2566
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
4.5690 4 0.3344

Step 5. Effect ## 4 4% isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics
I nter cept
| nter cept and
Criterion Only | Covariates
AlIC 101.758 73.284
SC 104.034 100.604
-2Log L 99.758 49.284
Testing Global Null Hypothesis: BETA=0
Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 504731 | 11 <.0001
Score 357976 | 11 0.0002
Wald 145808 | 11 0.2025
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
5.2780 5 0.3829

Step 6. Effect Mg isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept
| nter cept and
Criterion Only | Covariates
AlIC 101.758 72.094
SC 104.034 97.137
-2LogL 99.758 50.094
Testing Global Null Hypothesis: BETA=0
Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 49.6640 | 10 <.0001
Score 35.7536 | 10 <.0001
Wald 15.8649 | 10 0.1036
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
5.9891 6 0.4244

Step 7. Effect =z « F # & isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 71.337
SC 104.034 94.104
-2Log L 99.758 51.337

Testing Global Null Hypothesis;: BETA=0

Step 8. Effect P isremoved:

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 484206 | 9 <.0001
Score 35.2643 9 <.0001
Wald 15.8925 9 0.0692
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
71087 7 0.4177

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 70.466
SC 104.034 90.956
-2LogL 99.758 52.466

Testing Global Null Hypothesis;: BETA=0

Step 9. Effect # =2 %52 isremoved:

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 47.2918 8 <.0001
Score 35.0556 8 <.0001
Wald 16.0121 8 0.0422
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
8.0701 8 0.4267

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 70.542
SC 104.034 88.756
-2LogL 99.758 54.542

Testing Global Null Hypothesis;: BETA=0

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 452154 | 7 <.0001
Score 34.6077 7 <.0001
Wald 17.6347 7 0.0137

Residual Chi-Square Test

Chi-Square

DF

Pr > Chisq

9.4118 9

0.4002

Step 10. Effect # & A& isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 71.873
SC 104.034 87.810
-2LogL 99.758 57.873

Testing Global Null Hypothesis: BETA=0

Step 11. Effect 7 % isremoved:

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 418842 | 6 <.0001
Score 33.4985 6 <.0001
Wald 19.6011 6 0.0033
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
10.9707 | 10 0.3598

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 72.022
SC 104.034 85.682
-2LogL 99.758 60.022

Testing Global Null Hypothesis: BETA=0

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 397354 | 5 <.0001
Score 32.4821 5 <.0001
Wald 19.5930 5 0.0015

Residual Chi-Square Test

Chi-Square

DF | Pr

> Chisg

12.4031

11

0.3341

Step 12. Effect sex isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept
| nter cept and
Criterion Only | Covariates
AlIC 101.758 72.596
SC 104.034 83.979
-2LogL 99.758 62.596
Testing Global Null Hypothesis: BETA=0
Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 371619 | 4 <.0001
Score 31.4579 4 <.0001
Wald 21.1080 4 0.0003
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
135742 | 12 0.3287

Step 13. Effect K isremoved:

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 73.128
SC 104.034 82.235
-2LogL 99.758 65.128

Testing Global Null Hypothesis: BETA=0

Step 14. Effect £ #7-# £ isremoved:

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 346292 | 3 <.0001
Score 30.1357 3 <.0001
Wald 21.6742 3 <.0001
Residual Chi-Square Test
Chi-Square | DF | Pr > Chisq
15.4877 | 13 0.2779

Model Conver gence Status

Convergence criterion (GCONV=1E-8) satisfied.
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Model Fit Statistics

I nter cept

| nter cept and

Criterion Only | Covariates
AlIC 101.758 74.606
SC 104.034 81.436
-2LogL 99.758 68.606

Testing Global Null Hypothesis: BETA=0

Test Chi-Square | DF | Pr > ChiSq
Likelihood Ratio 311513 | 2 <.0001
Score 27.9381 2 <.0001
Wald 21.1558 2 <.0001

Residual Chi-Square Test

DF

Chi-Square

Pr > Chisq

17.3592 | 14 0.2375

NOTE: No (additional) effects met the 0.05 significance level for removal from the
model.

96



Summary of Backward Elimination

Effect Number Wald

Step | Removed DF In | Chi-Square | Pr > ChiSqg
1| R1 1 15 0.0052 0.9425
2| Ca 1 14 0.1131 0.7367
3| "IET R 1 13 0.1869 0.6655
4| &# 1 12 0.2996 0.5841
5| % 1 11 0.7350 0.3913
6| Mg 1 10 0.7631 0.3824
7| zsEW™E | 1 9 1.2072 0.2719
8|P 1 8 1.0853 0.2975
9| % = "qE 1 7 1.8688 0.1716
10 | & o AR 1 6 2.8864 0.0893
11 | & fh 1 5 2.0626 0.1510
12 | Sex 1 4 2.4098 0.1206
13 | K 1 3 2.4148 0.1202
14 | & F 1 2 3.0462 0.0809
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Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter | DF | Estimate Error | Chi-Square || Pr > Chi&q
Inter cept 1 -1.8326 0.5385 11.5805 0.0007
R2 1 2.0333 0.7014 8.4023 0.0037
R3 1 3.7297 0.8206 20.6594 <.0001
Odds Ratio Estimates
95% Wald

Effect | Point Estimate | Confidence Limits

R2 7.639 1.932 30.206

R3 41.667 8.343 208.093

Association of Predicted Probabilities and
Observed Responses

Percent Concordant | 73.7 | Somers D | 0.675
Per cent Discor dant 6.3 | Gamma | 0.844
Percent Tied 200 | Tau-a 0.342
Pairs 1295 | ¢ 0.837




