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SDOT#FH [7]. NIPPON DATA 80 (215 F1% Tl [8].
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RO BT, OB ATRER D TR 72 % 2 E ORI
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HNZBEIL TR ERAT 22572,

[53£]
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{1» API (Arterial Pressure volume Index)
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NT&EIz, [10] F7z B & CRIE 95 baPWV 12D
WTHFEERICE AtEAEbivcsrz, [11]  LaL. PWV
DRITEN I BRE A ELE T C DRI DRI E A F e 7=
D AIE FHEPEME T, FHREOAHL REVLDAH -
7

PWV I TE A3 L8 A = il 7 1) C 5L TR D45 3 18 70
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Fem i, FefRiin £ w3,
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ZONREIRNE Y 77 030 7 [TELBIRAFE O BETRE K8 |
FRIEALLIZb DY APL ThD, IREIRIGZ 77 MBI
S<UEE API DIEITREL 2D,
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725, BERRO MLE (NIE) MO 7 E (OME) 23 7B A~
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597 A8 Rl AR A Y EBE B y=A*arctan(B¥x+C)HD
TR T 22EEL, ZOMRH B K0, AP IZRO IS ERE
Ehb, API=1/B
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MR IR AR TWDTEER T, T72bb ., APL A
RENWZ LT, EBEIIRELL THDHIEER T EE DL
<5, [12]

FBENIRITEE E CHOMEILE THHOT, iR
PRI To V8 OB AR AE 23 B & e v SRR S R 5 8
HELLHE, HEO MAEREDIEE 2T — 7 DA AT,
ZAUCE S TIMERER LT 5HEF 2 DI TN D,

3. FEEORHE

APL OFPEI, EBEEIRD Stiffness ZRTHEIZE CTh Dk
HEENIR PWV IZH7RDITNE D EE X HID, i, APL &
EIBEAREEHE bPWV DFARIAY 0.913(ksx) [13]EDH )
Db Y R ITER DD, £, JHFTOIME O Stiffness %
& 5 7 TR 35 Stiffness parameter B &HITVHDE
Exbhd, [14]

4. WRT —%

AIRIFFEI AL D | FRERE LRI ORI BIE < DD D AT
WFFE TIRREL 72,

(1)t ARTo 747 (FERRHD) [12]

I T ERR RO, R TOMD I BH KE,
(n =173 M:89, F:84 Age:Ave.48 r =0.40 P < 0.05)
XD LTIE APL EUTEAED AP O L T
D72 F SO AP IR A 2 TD,

(2) HEHERIE BN (GRRT CL/ AT DU T 54R)
[15] &2 TOFEEHEBIL (n = 60 M:26, F:34
Age:57.9) 1= 0.56 Tho7=03, I AD\ kB T
1% (n =30 M:18, F:12) r = 0.68 LHFARIMN AL, TR/
i BERESE SR MRS T HDWITHEE DI
ADSHHWEHRHE T (n = 30 M:8, F:22) AL b
ni-,
(3) R E G/ I\ 7 7%) [16]
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0.01) K&V T NHAXpbHEE B AEICR>TH
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FAVIRUN,

(4) FEBRERNESORIBRT B AR ER B2 —)
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BIVAE MBI L 72 > TV B, (n = 468 M:213, F:255
Age:69.5+£11.3 r=0.17 P<0.01)

LLEDESIZ, APL OAEEARBICBIL TR DFAR
WD, EVIHEN), @k, T (HDVIE, 12
A EFRBD RN EVHEE(3), (D23, DFEL TS, Fiz,
TBFA AL EA BB L QWD e Bibh,
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(2) AVI (Arterial Velocity pulse Index)
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bz, [20] HEERE OMERI, Rl WO
IAE BAILE | fAa L A7 — LAl RS MR 2 . Z YA
IF = MY TUTDDHE, HERFE D 10 F R OFFBR AR B
VA BGHLNDD T, APL, AVI 23 E5IR 53 Ar #EH 12
INEDLHIRFE L ZD TRWEERE ORI T, YR F v —Fn
DAFLIZ TRIFE T RITEORH DL E T T2,

RN, BEHHD APL, AVI OSEE RS AR #EHZ R 5
7212, L F O BIC— 2 Thi%k X T DB 13 el
ZRODEFMBER VI,
® BMI <185 or >24.9 kg/ni
® JipH > 85(%)
® UiEHMmE > 140(SBP) or > 90(DBP) mmHg

>90(#%) cm

® cGFR <60 mL/4y/1.73 nf

® oL zxTu— L <140 or > 220 mg/dL

® HDL<40 or > 119 meg/dL

® [DL <60 or >139 mg/dL

® RS <30 or > 198 mg/dL

o [pEiE > 125(22EKF) or > 200 (F&ERF) me/dL

® Cr <06 or >1.1(%4) <0.4 or >0.8 (%) mg/dL

® REN () LIk

e i

® EAA (LR, IMRE, BARER 2Ll EY)

o JIREErh (BEJEA, iR MIESK, BERF A — oLl EiR
)
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AR/ RIEICRY FEEEIECTIERILE., RICHAF
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R LIRY, £, @EH 433 ALV Ek L7z AVI
725N APL OREFEEFE /€77 LxK 212587,

Z DRGSR
1. W HER/TZT5 AV ZBE, ZEVFhb A E

PR DT, (K 2)
(D) AVI () PIEILEEL v = 10.645¢0.0087x
g +28D B v = 12.535€0.0118x
@) AVI (%) PIEITEE vy = 9.2691€0.0119x
45 428D I y = 11.2e0.0153x
2. WEHHER /TS T L APl T LVEOSAITFERELD
(L FE I Tl 72b DDA E AR BIIERD BV,
BHETITAOFIRAENRDLN, (K 2)
(D APL () F¥EEME v = 39.243e-0.003x
g+ 28D B v = 26.925e-0.003x
() AP (%) PHfEILEE v = 18.707€0.0033x
g+ 28D B v = 26.771€0.0049x

RUNT, APL, AVI P EEOPEERE . 370 b YEEZ L
Bl o 7B FE O T % N EH 7B IZ2 T NIPPON
DATA80 UR7 F % — hafli o Txf s & /7=, NIPPON
DATA80 X HANIBEZ—T NExGEL T, MHBRARIE
BT AT RRALELTZENIZB T 5 KRB a7k —
MIFJE T, Z DR RN D/ NI A F vy —ba N
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x® 1-1 EAXREFE (£4)

21968 Fis BHE HE BMI SBP DPB  eGFR TC HDL
B % cm Kg ke”m mmHg mmHg mv#ink mg/dl mg/dL
B/ME 18 1440 33.9 15 82 40 49 107 23
=AE 82 2100 156.7 473 192 139 160.1 382 164
EH{E 454 1665 64.5 232 1184 74.2 83.7 2025 62.0
R {E 44 167.1 63.4 227 117 73 83.4 201 60
Lo 64 66.0 122.8 32.3 110 99  155.2 275 141
2ER 149.8 707 171.6 142 2553 1665 2152 1169.7 261.0
ZERE 12.2 8.4 13.1 38 16.0 12.9 14.7 342 16.2
BH1397A =H# @ BE H#E=E BMI SBP DPB  eGFR TC HDL
=/IME 18 1440 39.7 15.1 82 40 49 107 23
KB 82 2100 156.7 473 192 139  160.1 363 164
FE{E 455 1702 68.6 236 1210 76.5 841 2020 58.5
hR{E 44 1703 67.1 232 120 76 84.2 200 56
Lo 64 66.0 117.0 32.2 110 99 1552 256 141
SR 149.3 404 1449 134 2350 1559 2167 11256  230.1
ZHERE 12.2 6.4 12.0 3.7 15.3 12.5 14.7 33.6 15.2
-3 TADN Fhp Bk H#E BMI SBP DPB  eGFR TC HDL
=/ME 22 1440 33.9 15.0 83 40 40.7 114 38
RKIE 78 1743 98.7 426 179 113 1489 382 138
il 453 1575 54.5 220 1122 68.5 82.7 2039 71.0
thf B 44 1575 52.4 21 109 68 82.1 202 69
Lo 56 30.3 64.8 27.6 96 73 1082 268 100
2ER 151.2 30.8 95.9 144 2509 1462 210.1 13103 2263
ZHERE 12.3 55 9.8 3.8 15.8 12.1 145 36.2 15.0
=12 EXFETE(RESR)
2k 433N F#f HE 4= BMI SBP DPB eGFR TC HDL
=22 v I3 cm Kg ke.”m mmHg mmHg mvsinn mg/dl mg/dL
x/IME 18 1440 425 18.5 83 44 62.8 140 40
=KIE 71 1878 81.2 249 137 88 1319 218 102
TEH{E 380 166.7 59.4 213 1107 67.5 898 1818 64.2
hR{E 38 1673 59.1 21.2 110 68 893 1815 63
Lo 53 438 38.7 6.4 54 44 69.1 78 62
HER 115.1 67.8 61.7 27 1110 822 1675 3478 150.0
BERE 10.7 8.2 7.9 1.6 105 9.1 12.9 18.7 12.2
B 303N F# BE HKE BMI MmMER) MEVJE) eGFR T-Cho HDL
=/ME 18 1440 46.7 18.5 88 46 748 140 40
&K{E 71 1878 81.2 249 137 88 1319 216 99
EH{E 381 1702 62.6 216 1128 69.0 957 1804 61.9
R {E 38 1703 62.5 21.6 112 70 94.25 180 60
Loy 53 438 345 6.4 49 42 57.1 76 59
PER 120.4 442 449 27 1020 726 1051 3250 1325
FERE 11.0 6.6 6.7 1.7 10.1 8.5 10.3 18.0 11.5
I 130N F# BE AE  BM MEM) MEUE) eGFR T-Cho HDL
=x/IME 22 14713 425 18.5 83 44 62.8 140 43
RKAIE 64 1721 64.4 24.4 133 85 945 218 102
THiE 377 158.6 51.9 207 105.9 64.0 762  186.0 70.3
hRfE 37 1584 51.05 20.4 105 62 75.7 185 69
Loy 42 24.8 219 5.9 50 41 31.7 78 59
o)1 102.7 27.8 215 20 98.3 87.1 462 3968 1456
EERE 10.1 53 46 14 9.9 9.3 6.8 19.9 12.1
6

LDL
mg/dL

36
282
121.2
120
246
10214
32.0

LDL
36
250
1224
122
214
993.4
315

LDL
39
282
118.1
114
243
1078.7
32.8

LDL
mg/dL

60
139
104.9
104

79
324.7
18.0

LDL hi%AERA M¥EfE

61
139
105.2
104.5
78
3129
17.1

LDL rhi%RERE M¥E(E

60
139
104.1
104
79
354.7
18.8

TG
mg/dL

21
1429
110.2
88
1408
8348.7
91.4

TG
24
1429
123.5
98
1405
10251.9
101.3

TG

21
491
76.8
64
470
1969.4
444

TG

mg/dL
31
198
75.2
65
167
1193.9
34.6

31
198
81.2
75
167
1309.7
36.2

31
160
59.4
53
129
546.0
234

S NI IR =T

m#EfE AV AP
mg/dL
56 8 10
464 49 81
941 15.9 249
90 15 24
408 41 ’Al
511.6 25.4 46.6
22.6 5.0 6.8
m#EfE AVl API
68 8 11
464 49 81
96.0 15.7 25.3
90 15 24
396 41 70
638.1 215 41.8
25.3 4.6 6.5
m#EE AV API
56 8 10
227 44 67
89.2 16.5 241
87 15 23
171 36 57
158.0 34.4 57.2
12.6 5.9 7.6
m#EE AVl AP|
mg/dL
64 8 11
118 33 53
87.2 14.5 23.6
86 14 22
54 25 42
66.5 11.2 36.8
8.2 3.3 6.1
AVI API
68 8 11
118 32 53
88.4 145 24.3
87 14 23
50 24 42
67.4 9.8 39.3
8.2 3.1 6.3
AVI API
64 9 11
113 33 39
84.3 14.6 21.8
84 14 21
49 24 28
52.0 14.6 26.4
7.2 3.8 5.1
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2 AVI. APl BEEEEH/ETI 5L (BRFIFELESGRE: 25D, BIRE LT +25D, FERITTEHIE)

60 - 60 e
»»»»» B3 (AVI+25D) ----- 5%k (AVI+25D)
50 AVl 8 — g (Avive) | | o AVI & — &% (AVI(Ave))
~~~~~ F&3 (AVI-25D) ----- 383 (AVI-25D)
40 40
= 0.0118x . = 11.20.0153x
30 y =12.535¢ - _ y 11
R?2=0.76 R?=0.6871
20 y = 10.645e0-0087x 20 y = 9.2691e00115x
R? = 0.7497 pRIGI sy s R? = 0.6463
10 10 T L
° i 0
10 20 30 40 50 60 70 8 10 20 30 40 50 60 70 8o FE
O T — 15K (AP1+25D) 6 B4 (AP1+25D)
APl & APl &
50 : — 55K (API(Ave)) 50 — 5% (API(Ave))
_____ =F -----}E %4 (API-2SD)
54 (API-25D)
40 en L y = 26.771e0004%
: y = 39.243¢0-003 2 0.3657
= R?=0.1543 30 =0
20 y =26.925¢000% | | o y = 18.70700033x
R? = 0.2458 R?=0.0201
10 10
0 0
k3
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80 R

3 NIPPON DATA80 &XtEEZ &Eo1=AVI, API EENDIFEDREIRITEEEXIETYRY

AVI BEENDIZEDI0EM
. HEEE  MWEE 8 0)*5*‘755‘:”7"7
Uy (LER) (s SR (gmp)  (mes) Yz

1% 878 27 905 0.698 0.355 3.0 2 4 2 1
1~3% 184 21 205 0.146 0.276 19 50
3~T7% 147 21 168 0.117 0.276 24

7~15% 31 4 35 0.025 0.053 21 10

15%0 £ 17 3 20 0014 0.039 29 00

10E/MD AV AVI o

&E(N) 1257 76 1333 1.000 1.000 Jo ‘s/
HAEs\ o 5.7% \ge‘ SN H@ o
AT, \fg\
EENDIZE DI0ERM
10D API APL e HBEEE  HBEE W DA RS
ET-URY  (HER) (EH#EH) PE (R#ER) (EE#EH) UYRY
1%K 8 862 43 905 0.701 0417 30.0 27.9 _
1~3% 189 16 205 0.154 0.155 1.0 :
3~7% 146 22 168 0.119 0.214 18 200
7~15% 27 8 35 0.022 0.078 35 . 35—
15%0 k 6 14 20 0.005 0.136 279 10.0 1.0 1.8 3.
&5 (A) 1230 103 1333 1.000 1.000 0.0 —y———— " P—
E%%ttx 7.7% . I % T \ T \ T \ T 1
A AN >

H AR IMAF i 258 (Vol.1,2016)




BREREBICIDETERPREHIN, ZORER, ML EE X
10 FELLNOFEBRBIR FIC L BIE TSV RS 1% K0, 1~3%
A 3~T% AL, 7T~ 15% A, 15~30% A, 30 % LA
k&6 BpRicEkEnD, [20]
oz i3, BB 4 BT NIPPON DATAS0 (Z
@Rk EAT8 07z,
JERHEIZHT=0 | B FE 12 L5 Tk, NIPPON DATA80 0
JE RN 2 B I ot BT (RS LB 200 me/dL A3
A8 BELNIRNEDRBY | DAL, 2GRS
B 125 me/dL 2Ry M7 EEL THUWE,
Flo NAVATHETORBE LN Do T2tz A lElE
FETH15~30% A& 30% L EORFZLLD T, LT H
5%LL EELT 5 BEDJE Rl kbELT,
WIZ, APL, AVI ZZEHENREL FLHESLEE (F72 D5 D
2SD BL_EDBE) 12431 T, NIPPON DATAS0 T/RENS 10
FERIOTEERAHE B TY AT Z LI L, A R EIZLY
HMOFEAERE L,
1. BRHEORE R, BYESE CITEE NI L~ kY
FETVAZ 8 E<Ie> TV, (K 3)
(1) AVI TIIAEERZ EOFEE+2SD 2l 2 5N DN
IR 1,333 A, 78 44 (5.7%) TdhoT-, BHIHELIZUA
72 LD MBS TIL, 10 FROMWERABIREIECYI A%
RIcHE L AVE DEHERNO NI L TR D AT
L9 535 2.9 i DUAZ NS DT ENRENT,
(2) API TIZAF#nT EDOIIE+2SD Zil 2 2 HEN DN
V5 1,333 AR, 10344 (7.7%) Thh-o7=, 104EROIEER
FHRBIET YA % R4 APl BIEHENO A3 LT
HEHESL D N TIEH 1.0 5535 27.9 fFDURAZ B HZEN R
N7z, KR 10 DTV RIS 15%LL EORE AU A
Z1% APL JEYESL O ACIE 103 A 14 ANICHEL, ZhiZ
FEHEND A 1,230 AH 6 ADOHBUTKIL, 27.9 fFOH
BifEsR T APl 3 EEEEA 2 5 A DO F I T AV A
T EIND NDBBD TN EERLTUNVD,
LA ED XA, i BT D V-2 43 Afi i 2 Sk ATz
Z 2 Tl NIPPON DATAS0 1255 10 FEN DG ER Sk
BTV RAYBE B @D T,

LDYA

[B£2]
1. AVI DK ES

AVI TR E R EH I3 e BARB 2720, .l
A AR NEREY A7 Z B R THAE L /R0 D 5D Tl
TRVINEE R BT,

RN DB FNZ LD AT —RA MZ I AR THU BRI
Alx (augmentation index), PWV 72&1%, BIIRAT 47 1A
DIEETHL0 AT HZLITTERY, PWV 13
FRAT A7 FADBEHED RETH D, ZAUTKIL THLE
BREEL Alx (ZBIRAT 47 RAIZ DWW T ORI R EE I
WETRN, UL ZAVS IR ST BE 3 28 i 1
bbb, RMAZREE T DO, FLEIREE AT
KR PWV JIEEEBICEET RETHD, AR
BT 2 RENRAT 47 X AD B G- 2R ET D, |
[21] LBHDHOT, KW EBLEL TS AVE b, KEIR
PWV HIEEILITHNDZEIEY, LVREE DO E W) R 7]
EICHFGTHIENEZ NS,

BEH ALIZED PWA (WREEAT) &L ENRD PWV &%t
WL7ZFZE T, Al TREZMRM T 28T hkiane
DOHENDHD, [22] FIFLAT—FANCTHTEIAR Stiffness
TN IR AR #E 80 & R DB IR D SR B AT (Hh O
ENARMGHE ML |, BRIE |, Alx) O E D, ZAVHILA
PERZR NG ZED—DTIENERHATHILITTER, |
(21] 7=, [ BYARIGHE A e R . Alx 1 3AREA=IE
TR SORHIEARIG ., SO AR e S BRI R BR 2 — |
FRIZ DA L L R L IR F L T D, ZHUSREL
KENR PWV IZNEIZREIRAT 47 RAE R L TND, &
BRI I OEIRIRE S Alx 2 PWV IZ8 k7<% %
LTENRBDD, UL, TNODB I DSV
FEIHERE I R B A S D0, REIARAT 47 X AT
BALBIRNZEARET D, | [21] &%, PWA LIEH|D
BfR % B2 L7 FE L, A ILIR AN T ISR CH D
FLEIARICITIFEEA L BBE 523 R OBk
TEF LR SO 2D ST 50T, FERIRO PWA 13384
%P el | e 11 SR e VAL |- b Sy A% I N 1211 3
RSN TV, [23]

PWA FBIETHD AVI 1IN ADEEE RE BT DI
ThH-oT, RENK PWV LITRIFRDIEERL L TR R DM EEH
BHEE 2D, BRI AL TIE, mIEEFE T AV A
B CHYBIRBELA DN BEITEH 1 REH OER)
EATOTHER 1 » ARIC AVI A EIE T LSO S

H A M i 7 (Vol.1,2016)



BdD, [24] FAI AZBILTiE 2 BUBERIF BT
T Olmesaltan DRIZEY AVI BB FLTODHA
D&Y, MEILRIEAOHLIERNR AV] ICREEEL G
ZTCNDZENREESND, [25]

ATRCAT —PANCILTER Stiffness LARBE SR, @&
it I3 HULHE I £ L ARE D 157 0 Bedy B 2272 1k
EERELTROLILTND, ZAUHMEE R &L IE I
REBHEL TS, KEIR PWV 1 ZXFESFRIARTATT
DL AL IME VAV K F L0, TRRRIZB W TEN
TWo, FOLENR Alx ERESIE, REIBA2IZBIT 54
FEL RGN & ML E & TEBIREE R 123607 2.0 M4
AN UTHSE L7 PHRIBED H D E DRI, |
[21] LHDTEMND, TOBINRE R DR #E SR L7245
HETHDAVIS E | BRI F81T DA~ MIE DML
L7eTHFEE L COREMEN W EE X bz, EirE
TR TV A RMBE AR SRFICHAL AIMERE 34 4
(i 67.3+£10.5 k., EHTHE 9.3+8.3 4F) DA, HH
AVI il 29 Z#EZ TVDHENDT —Hh b0 AVI SR ME A
LRFOTHTINEHL TWDHIENEXD, [26]) [F
AU, ZOEEFIHTHEIE L2 CAVIfEIZ AVIfEE
EHER RN LN D, RITVIREAEZRE L ThD
CAVI & AVHFRIDE DEZ TNDHEIRZ DN EELDE R D
LB, E DML, M L A~ b Y IR il A% ZE 44 i
(DVT) DBV E RZDH T, AVI 1E d-dimer &IEIZERERHH
MR i A2 ZE 42 E (DVT) D FAEIZ K EL BT o TV D ATRE M
BEsn TV, [27]

2. APl ORFRIE 7%

APL 3@ F ST Lot TIo 0 i S 4H B 3 A8
MR R, B CIRERE AR L e, —RIZmE o
S Z R IIENFEREVHIBI T 228135 212 i
BHEDEE | ATEOEELER M TWzzd L Bibh
N

FELER L TUIR D LI DORE X HNT2, 4],
K B2 LT HsR AR -T2,

(1) LRz Tk R 28

A7 VAR L MAE O OIRENT S T ALk DA% T
LTENEZOND, BT O RNERLEMEDHOIRD)
DPMEDILLARY | 2 DT D ARIEIRIE 7 Z 7 13- B4

LV APL BEEIZRDLTWVMHIN DD 580 E 2 DD,
FBEIR B ZL A REIER DD,
(2) ZZIRARRE D F

FREEARIZAS E L TH AT | IR AL TR
RORLTVWMHINABHHEB 2 DAL, A H T M TIXIT A
TRAMEN 7255 B N W ATREME D B D,

50 R LA O HEAEIZ/2DE APL 3N EEBIZ RIS
Tl T A [28]bH0, £H&T DL, APLIL, 50 R
FTIEARFBXNT, 20, sty J A—7 Tk
A DZEREZLND, PWV OHEL 50 LA ETHEEIC
ERTEOHELHD, [29] S EIOHEIEGEITEIC
WA T 72 o772, 60 BEARRMOHERE 3%, 4D
APL 3N ZEAL DD I VR 2 R L TVIZEb B RS
s,

WL, S RIOEFEREDDAZ RORY, APL 1213
MEERHLIITRIT O, - FlHRILHE M, J
TEMED IS AVITHEL TRENWZENBIE SN,

RFIRBEDIEBR 2N EN R 3278 218 Bl % R 7= Je A ThIF
FENTRAUR, 2B R OFER APL OFEFIRIITEE T
72 MEEEITA BICHTWAOT [30], 4l Fx 23572
T bRzt oLBbi,

RN DBEFIFIZ I D AT — A M AUE TE B B
WFFEICL DL, B Stiffness, SHEMRARIE , Alx 72 &1300
BAR MU TN LT TR RE S B H 2 &S BT
iz, SHEIR — KERBIAR PWV (255 KB PWV (D0
T b ZLDOFHLELILTND, ZAUTRIET L0
BRI, B HDOWIIIEBEEREEIRA b, 5
SERIIM 2 72 SIS BIL ML L= P AigRE R 975, LRk
& TR DBIR Stiffness TiX, Z DA DIFRELEALKE)
IR, IEIIR, EEINRZ: L DREEL B2V E B,
SER— KEREHAR PWV LIt FRAGIC, EfE PWV b KR
—IEEER PWV b, KB R2BE CLME A M
THEILR enoTe, | [21] &HDHDT, REEREIZEE T
FENALLOD, Fi PWV IZIER W EEDILS APL O
BRI ERE R T 283, AR OMFERICAIZLITRE
ITHD,

— 07 B DM TIE, BRI EE T APL 28 40 2%
FERBICEVEBI LT B [25), RIS R ERHFIC
FANTH APL AN 40 Z#B 2 201 723%< [26], APLIZARALD

H A M i 7 (Vol.1,2016)



HATIZL D TR L% RDDIZ BWRIEL 725 P REMED /R
BN TN,

A RIOHFFETIE, 10 FEMOFLTVRAZ2 15%LL EOE
NAYVAZIEL APl FEHESL D N TIEEAENO N3, 27.9
EOHBIHEETHY, APl PIEMEMA XD AOHITITE
NAVATZPESND NDPRRD TENZEE R LT,
NHO N TIEIER, BIREE(L DA AL TIEARWE T D
EBiEIRICE BRI NBIEINDENI LR, BY D
I IR FE AR TEALL TWAHIEERIBTHHDTHD
AIREMEDL B 2 BT,

Flo, WO MAE AR NOF DR TRFEREEE BT
WD HUDENRIGE ML, D ENRIRIEZ . AVIL APL &
BRI EAEND, IEREICHEE HPRDEDHREL STV D,
[31], [32]

S5 SR

PLED IS, AWFFET, TEERAR B A2 OHEIT AVI,
API OFIHDEZ ThHD AT ReE S R ENT,

A EIOWHE ORI RIS Z 2 B T2 o727,
FEDPDIEDORBENLL BlE TOT —ZPREL
TN R E T /7T MMERRICIXBR A 238
7o BRITRRE DIEZ LT LEb Iz, 4 EIIBMIIE
Pol-id, BEL @R T —ZOERMERIT TODOT, F
SRENIXHEWT T — & TOMRMT AR T\,

e

ABFFEIE, 5 2 18] A A M2 AR 2 RO
2015 £ 11 A 22 A)ITHWTIEELT,

HEOBSZTHWZAMEERSRIEICD, ZHEKRE
DERRICEH OB AR LET,

1 BTGB, K 26 4N DENRERIRTH MARRT(EED oftse.

2 RGBT 24 R [E RIESRE OB

3 AU, G — 2 MNE] EEHERIL. "R LRI D L i RS RE B (baPWV)& L
EEIMERE(CAV)EDRER". AM] F >~ (Ningen Dock) (2008), Vol. 23  No. 1 p. 70-76.

4 Takaki A, Ogawa H, Wakeyama T, lwami T, Kimura Mad#no Y, Matsuda S, Miyazaki Y, Hiratsuka A, Matskiz

M. "Cardio-ankle vascular index is superior to biakhankle pulse wave velocity as an index of astestiffness".

Hypertension Research (2008), 31(7), 1347-1355.

5 Hirofumi Tomiyama, Masanobu Yoshida, Yukihito HipgsBonpei Takase, Tomoo Furumoto, Kazuomi Kario,

Yusuke Ohya and Akira Yamashina A sub-group stddyMD-J. "Autonomic nervous activation triggeredrithg

induction of reactive hyperemia exerts a greatftmemce on the measured reactive hyperemia indepebipheral

arterial tonometry than on flow-mediated vasodtlataof the brachial artery in patients wittrfypertension

Research (2014), 37(10), 914-918.

6 JCS 20112012 4EEARMFFEHESR S, " HRE O IERBEMFIMIEICBEI T2 A K F A > (2013).

7 BKILFEME, CERROEE I R AR G, PHEREUL S AR E S 2 B RFRE 0L YR A R U Y
7 MERE|Z &2 MERE L FMDIMT & Otbig—A > 1 A MYy 7 MERE Mg RO Rz —"

Progressin Medicine, 30, 7 (i&% 380 %)

(2010).

8  BKITSEH, MBRSEART P RapR, L B AR T ACE SR o S0 R TR, "I HRER AVIL APL 2 728

WREEAL D E B, H ARG M2 E F2 8% (2015).

9 [AARHEE, TPRSCIARERE EE SR T L O BIIREE(LEEE (API - AVI)  EEBIRREIIE D) 27" F

74 [5] H AR AR 72 #RFE (2015).

H A M i 7 (Vol.1,2016)



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Blacher, J., Asmar, R., Djane, S., London, G. M.,&ag M. E. "Aortic pulse wave velocity as a markér

cardiovascular risk in hypertensive patientypertension (1999), 33(5), 1111-1117.

Yamashina, A., Tomiyama, H., Arai, T., Hirose, K.Koji, Y., Hirayama, Y.,. & Hori, S. "Brachial-al&pulse wave
velocity as a marker of atherosclerotic vasculanage and cardiovascular riskiypertension Research (2003),
26(8), 615-622.

Komine, H., Asai, Y., Yokoi, T., & Yoshizawa, M. ‘fi-invasive assessment of arterial stiffness ussuglometric
blood pressure measuremeriittmed Eng Online, (2012), 11(6).

TR AR, "2 BUBE IR B 1T U 2 B fUE R Pasesa @ X 2 IRIEHEEL AVILAPI DRI 3", 2013 #5714
G - HERATE X 7— (2013).

PR R, WH 2 DG, "eTRACKING HRED R MEDIX, VOL.56,47-52.

IS, LRSS, "R (SR T 2 MBS APL. AVI ORRF". 5512 /5] A K AS #2447 (2012).
R ACIPHE, /NARBEER R SRk, B LW EIIREE(LFEAE (API - AVI) DERIRAE 2 ORRE". 573 /a1 H AL
R RS (2014).

A CHE, "B LW L E FEAE arterial velocity pulse index (AVINS & OF arterial pressure volume index (AP [
FRINERE B Z D", F 13 [AIHAAS F5 « F T 5] HAM T EFR 5 A FHES 4% (2013).

A.P.Avolio, Ph.D., Shang-Gong Chen, M.D., Ruo-Pingng, M.D.,Chun-Lai Zhang, M.D., Mei-Feng Li, M.Dnd

M. F. O'Rouke, M.D. "Effects of aging on changintgaal compliance and left ventricular load in athern

Chinese urban communityCirculation (1983), 68, No. 1, 50-58.

Fuyou Liang, Shu Takagi , Ryutaro Himeno & Hao Lild.computational model of the cardiovascular syste
coupled with an upper-arm oscillometric cuff areldpplication to studying the suprasystolic cuffikation wave,

concerning its value in assessing arterial stiheSomput Methods Biomech Biomed Engin. (2013), 16(2):141-57.

NIPPON DATA80 RESEARCH GROUP. "Risk assessment chaddath from cardiovascular disease based on a

19-year follow-up study of a Japanese represesetatpulation.'Circulation Journal (2006), 70,1249-1255.

Laurent S, Cockcroft J, Van Bortel L, Boutouyrie Rarthattasio C, Hayoz D, Pannier B, Vlachopoulos Ckwélon
I, Struijker-Boudier H and Arteries, European Netkior Non-invasive Investigation of Large. "Expeansensus

document on arterial stiffness: methodologicaléssand clinical applicationsEur Heart J (2006), 27: 2588-605.

Alvaro N. Gurovich, Darren T. Beck,Randy W. Braith otfic Pulse Wave Analysis Is Not a Surrogate fort€én
Arterial Pulse Wave Velocity'Exp Biol Med (Maywood) (2009), vol. 234 no. 11 1339-1344.

Nichols, Wilmer W. "Clinical measurement of arteigtiffness obtained from noninvasive pressure wawes". Am
J Hypertens (2005), 18 (S1): 3S-10S.

B E— PR ELE, TS RS —BR, A S 2 AR —. i A B (k9 2 S R o0 sE B ASEh iR
BT RITT B 10 [7] K AS F2#4%7% (2010).

FRIBE 1 B3, MOGB AN N4 TR 50 2% B 1 B9 1| Bk SR IR Ve - Fn A/ Nl S T 25
1R FA H B ST, "2 NS R BB BRI SRR R R B Bhiin B FHC K 2 B IREE(CIEEE(AVI . APD (2 X 25" A
KU s F I =% (2015).

=~

Daisuke Sueta, Eiichiro Yamamoto, Yoshihiro Hirdtakanori Tokitsu. "Novel Vascular Indices Evaluhte

11
H A M i 7 (Vol.1,2016)



27

28

29

30

31

32

Non-Invasively in End-stage Renal Disease Patiemtdemodialysis"Clinical Trials and Regulatory Sciencein

Cardiology (2015,), Volume 9, September Pages 1-3.

K.Hanzawa, Y.Saito,M.lkura,M.Tsuchida, T.NakajimA.rfew method of measuring central arterial stiff)esterial
velocity pulse index (AVI) indicates relationshiptiveen early arterial sclerosis and DVHUropian Society for

Vascular Medicine (2015).

B SR. "FE R ISR 2 BRI LEIRE E LCD AVIL APL | Al HULILE". 5813 /5] A K AS 24 -
T B H AR MG S 725 A FIES 4R (2013).

Carmel M. McEniery, PHD, Yasmin, PHD, lan R. Hall, MBRCP, Ahmad Qasem, PHD,lan B. Wilkinson, MA,
DM, MRCP, John R. Cockcroft, BSC, MB, FRCP, on behalhefACCT Investigators. "Normal Vascular Aging:
Differential Effects on Wave Reflection and Aortid$sauWave Velocity"JACC (2005), Vol. 46, No. 9,November
1:1753-60.

e e RERFR, A LA AREPIRN BRERR, ZZEBBH . "R E IS AVE-1500 % IV CRIGE L7z 2> 0%
EIREE AV« APL O RPEICHOWTORGE". F18/8 H AL M B CH F2 Filiie = 124k (2014).
Daisuke Sueta, Eiichiro Yamamoto, Tomoko Tanakah¥airo Hirata, Kenji Sakamoto, Kenichi Tsujita,réo
Kojima, Koichi Nishayama, Koichi Kaikita, Seiji Hokoto, Hideaki Jinnouchi, Hisao Ogawa. "The accyraic
central blood pressure waveform by novel matheraltiansformation of non-invasive measuremelmitérnational

journal of cardiology, (2015), 189(1), 244-246.

Daisuke Sueta, Eiichiro Yamamoto, Tomoko Tanakah¥uro Hirata, Kenji Sakamoto, Kenichi Tsujita,r8w
Kojima, Koichi Nishiyama, Koichi Kaikita, Seiji Hakoto, Hideaki Jinnouchi, Hisao Ogawa. "Associatidn
estimated central blood pressure measured nonimhasvith pulse wave velocity in patients with coary artery

disease"|JC Heart & Vasculature ((2015), 8, 52-54.

12
H A M i 7 (Vol.1,2016)



Research of the standard distribution of novel vascular index API /AVI and the study of

the cardiovascular disease (CVD) risk using them

Takashi Akimoto, Mineko Udono, Shigetoshi Tanaka, Miyuki Isono, Chie Nakajyou, Noriko Suzuki, Kazuo Suzuki

Keywords: API, AVI, PWA, artery, stiffness

Kenkokan Suzuki Clinic

Running Title: Standard distribution of API /AVI and CVD risk

< Abstract >

IMT, PWV, CAVI, %FMD, RHI, Al and central arterial
pressure etc. have been proposed and used for seeing the
CVD risk, but much inspection time and/or advanced
techniques have been needed for their measurements.

In recent years, new device which use the single cuff to
the upper arm to examine brachial blood pressure and
vascular conditions simultaneously has been developed.

Novel vascular index AVI and API could be measured
using oscillometric  sphygmomanometer AVE-1500
PASESA (Shisei Datum Co., Ltd.).

API is an index obtained by observing the amplitude of
the brachial artery. Thus it is an index representing the
stiffness of the brachial artery. Meanwhile, AVI is an
index obtained by analyzing the characteristics of the
pulse waveform. Thus it is an index representing the
vascular conditions of the whole body.

The first aim of our study is to figure out the standard
distribution of AVI and API of healthy people and clarify
the standard range of the index. The next aim is to reveal
the difference between the subjects in the average
distribution range and the subjects out of the range.

Healthy 433 subjects were selected from 1,334 subjects
who visited the medical checkup. And the standard age
nomogram of each index was created from the data of
above healthy subjects.

Result

1. The standard age nomogram of AVI of men and women

was well correlated with age.

13

2. The standard age nomogram of APl of women was
slightly correlated with age. On the other hand, the
negative age correlation was observed in men.

Then, we have stratified the all the subjects by the

correspondence with the NIPPON DATAS80 risk chart

which shows mortality risk by CVD in coming decade.

3. Results of the stratification, the relative risk of CVD
death in coming decade which is compared to two
groups were calculated.

The number of the subjects who exceeded the standard
range of AVI was 78 out of 1,333 subjects (5.7%). Their
relative risk of CVD death in coming decade was shown
1.9 to 2.9 times higher than the subjects who are in the
standard range of AVI.

The number of the subjects who exceeded the standard
range of API was 103 out of 1,333 subjects (7.7%). Their
relative risk of CVD death in coming decade was shown
1.0 to 27.9 times higher than the subjects who are in the
standard range of API.

As described above, in the present study, it was
revealed that novel APl and AVI index have a useful and

effective potential for the prediction of the CVD risk.
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