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PRI SN IEBIM B IRTEC € TH 5B IRESRIEE (arterial pressure volume
index : API), BylREEENRILEIEEL (arterial velocity pulse index : AVI) I22WT, HEEZB LV
i E AR L LT, EROIEBIM IR T D 5 cardio-ankle vascular index (CAVI), arterial
stiffness index (ASI), ankle-brachial pressure index (ABI), carotid intima-media thickness (IMT)
EHBARE L7zo AP, AVIEERIRT — & - Bt - fERE ORI & OBE % T 3" KNG 54T TIT W,
HECTho/-HHZHMNER L L CEMGEHTZIT 572, P<O005DBEITHE & HE L7z,

BIRFEA LV BB 4] (18444, SEILEMT24 + 10475%, B1E48, clh1364) Tid APTIZ4E#,
AVIL, ASL DU, BRI, LDL-C, MUMREESERE L ARBIL, SR EMAHM L7z —H AVIIZ4E
5, APL BRIEEHIBEL, HE, IAHE, body mass index (BMI), Hb &itHBI L7z, fEsko Ik
P BIARAEAL I 7 2k D FERE & O LI T, HEAEE (3944, 39565 + 6.17%) T, APLIZ ASI (r = 0.69),
CAVI(r=043) EAHBI L7223, AVIIITEREOIREE L AR MBI R Sk b o7z, Sk (1454,
766 + 634) T, API, AVIEHERFEOIREL OMBIIRA SN h - 72,

EEROH TR, APLIITTEAESE TR DS (053) THESHERIZE 7235, APL, AVI%
HIERE Lizd, ERBEOMEMEITAZERFIBEERE 325 hh o7,

e L, 1) APL AVIIZ4E#HS, J&, DUEIIME, IRIEEBEHEL, $FICAVIIZKE, BMI&
OGNSR 5N 72, 2) AP, AVIIZHEIEZRTASL CAVIEHBEPR Sz 3) API, AVIIZ&E
e &0 S PREFEOBIRFILOFHEIZE L T2 LIRS NIz,

Abbreviation:

API, arterial pressure volume index; AVI, arterial
velocity pulse index; CAVI, cardio-ankle vascular index;
ASI, arterial stiffness index; ABI, ankle-brachial pressure
index; IMT, carotid intima-media thickness; BMI, body
mass index; TC, total cholesterol; HDL-C, high density
lipoprotein cholesterol; LDL-C, low density lipoprotein
cholesterol; TG, triglyceride; CRP, c-reactive protein; UA,
uric acid; HbAlc, hemoglobin Alc; BUN, blood urea
nitrogen; Cr, creatinine; eGFR, estimated glomerular
filtration; TP, total protein; Alb, albumin; Hb, hemoglobin;
Fbg, fibrinogen; Micro Alb, urine micro albumin

#s

Fux b))y 23 X B IFBMm BRI, IR
WAZIEHE (pulse wave velocity, PWV)', cardio-ankle
vascular index (CAVI)®, arterial stiffness index (ASI)**”
PHLNTBY, ThEN—RE—Hd1rdHb, PWVIEbH
E IS HHSNEERT— 7 0L L ERI N TV 525,
WG M E OB B LIRS hTwaY, 207w,
MUEARAE L e WIRIE S EIERE & L CCAVIDSHFE S h
720 CAVIIZIMLE DSZEEND 7  BIRFEIL DFFlIEE & LT
L L, SSIULE, BERRGE, MRESEE, WU & o BhRM
bfEkE 1 & b X CHBE L TwaY, ASTHIF BT L
FIRAALISE T, ERIEIIR OBENIE & AR5 2510 X 0 BRI
BOMIZ2WET L% WEDIZLD X PR RKELHEE

Key words: arterial pressure volume index, arterial velocity pulse index, stiffness, non-invasive methods, atherosclerosis
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W1 52 O 72 O 5E DM S 558 - 7273, HETIE, V7 b
YL OWRA G SNHEED REE o TWnd, T0D
ASHZBYIRBEAL O B 1 & DA b 8 S hTwn ™,
ABI (Arterio-brachial pressure index) &4+ 3@ X h1J v
7L BIEEBIRODGHEESHHERCMETE S &
IS ) BERISHASE A T & 720 FRICTIRBIR O Fezz
FEOMMICH N RBETHSY, —F, IMT (Carotid
intima-media thickness) 3885 I W7 g %5 & C 104z SHBI DR
ONBERIEOE S %W 55, BIIRELIER O fERRIKN
FE LTHEVL L T\ 1280

l,  FIRENIROWEALE & M AREL TR A S Z LS
T & LBIREZEMEIR (Arterial Pressure Volume Index,
APD) & FREIIRIBHT OB LA WET Z T ETE LHH)
RNk D355 (Arterial Velocity Pulse index, AVI) ™ 23
FFE S 7z,

A, PEERE EIREENREL, ThooirfEL it
ko IR BIIR B LIEEE B X ORI e Ml & o B
HIZDOWTHE L7z

ik

1. MR

ST BB D 7 1) = v 2 12k LT A B IRAE
(bR 184 % (ISR RIS 184 4 H 20 & 1K 24 4F
12HFT) T, 35~ 94i%, FHEMILT24 1045, 5
P48%, w1364 TH 5. BIRBALEREONTUL, &
MESE (7861, 424%), WAEZE (3241, 174%), FRE#
WOE (321, 174%), MRS (2861, 152%), HE
AR (1481, 6%) OEEGTH o 7o MR IZCakli i
685%, T ¥ IF T vy v NZHEMREDHA29%, 7Y
7Y UERMBRES125%, A4 T A FRRSE
245%, [IERIFE13.0%, ANEIE114%, A% F > 266%,
TAEY V2IT%DEETH -T2 T2, &EFB IO
BAEH (35-64i%, 39%4, FI565 =614k & mEEE (65
“947%, 145%, FI376.6 +6.35%) (B L - BH %0t
£02, DUFIZRT APL AVI Mo B REEACIEE - 5T
R, B OERAE & O OMBIZ W TIRIT L7z, &R
Wi~y v 3 EE (2000410 H) 1R S
JFHNZHE > Tiib vz, BHiBloIRETH 5 AVI & APTHI
VLM NOMIEE X THEAL CTREDOFHEDD &
TiTbN7z,

2. API, AVIEIEE

APIL, AVIOWREIZLL T D X 512475 7o MRIEFREEAF 1M
JEEF TPASESA| GER T —% &) ZHWT, ZiHIREH
DT, AEREMNGVT, ME, RE, R, ERER
MR, APL AVIZ[FERIZHE L7z APIOJEHIZ, 1ML
e LTEHNL Z20RIE & 4 7 S EHES B IRIEIRIEA 5,

i3 WHIEREE 4784

LMAZ & D H 7 E—IREBH AR O 6 & o FI il 2 5
L7-0b, B L cakoliizibl, kd74 v by
LM ERDLLDTH S, ThbHAPIOFH
1, BHODH B PVINEIEE T 7 EDIRE I E - TH
RAEFAZAMIZZALT 2 DT OB X DZ{LE T,
AL LTy T 7L, WIEEEE TP L TREIL
45, F(x)=A +arctan(Bx +C)+D (A, B, C, D3tz
e, REBRNGEEHREREEALZ - RIRETH Y,
Y=A-arctan(Bx+C)+DER UL TH b, YiZIMERRE
%, xI3W 7HEEET.), APLIZAPI=1/BX )R 2",
APTIZ L REEIIR S A OB %2 Rk L, APIASE W61
BIRAEALDSHR < 7 > T\ b o APIDIEHEEIZ 20-33TH 5.

AVLZ FREEIRGEIRM (ORI oM EZE L (VD)
& REEE IR COILERIT) o#MEZE L (Vr) okt
BEALL2Z2DDTH A9, AVLIZKEIR DT PR LR
Poam L, e R X 2 KEHE OB R THEATK
X< Bo AVI=(Vr/VD)x20, 20 130 5E 8 ASEFAE 1 7
HEIICHETDLI-OOHMETH 5. AVINEHVEEIL
KEIR % & - BIIRMAL 2 < 2> T b, AVIOILHE
flfiX17-31Tdh %,

3. CAVI, ABIEIEX

CAVI, ABIll%€ 1% CAVI-VaSeraVS-1000 (7 7 # %1)
EHTAT o 720 W, RSO HED1C L -
7o WREREZ 100 RN CRE 2 D, MRS 7 %
BWTHIE L7z ACAVIEECAVIAMEE NS DT,
Wi& O3 %2 M L7zo ABIE D 47 ABI & /2 ABI2®
W SNDLDOTHHEOFMELZ R L7z, CAVIE ABI®O
i NTOREMITZFNEN0 (85+08) BUF, 09-1.3
ThH5b,

4. ASIEIEZE

ASTifll52 1% Cardio Vision MS—2000 CKE, Mars Medical
Products) % MWTCIE, WRE, MR4A, ASI % [FIREZ 02
L, avta—#{tshiztrux )y 73250, H
PRAEAL I B 32 BAFR T 5 M OFE S % FIEYIR T2 =11
W LIREIL L7z s A COIEMIZTOL T TH %,
ASTUE BN TR 2 B2 LP T L 72,

5. IMTBIEZX

Tk 26 (Xario SSA-660A, HE X T4 ALY
AT AR) BFWT, SHBRIC T O — 7 % 4 THRAWNGEE)
DRG] & O 2cm HOHREI D PR & 2245 7305 D A5 4 A Fr
T, B—%— FTWHEE (Intima Media Thickness :
IMT, HAZiEmm) ZHEL, 45070 PN REE % &
HL70 WHEAOIEHEMIT LImm LT & L7z,
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6. MFELFHRE

PRI BIZ R R OALRZ BRI OB D O 2 1 I
O TiTb Nz, ML HAE MG THE L7z, Mt
# (Hb) ZEDTA2KIMLCTHE L7z #&EE (TP), TV
73 v (Alb), RF&EF (BUN), 7L 7F=> (Cr),
R (UA) 3H3ETELL, #arxsa—i (TC)
123 VAT — VK EEER D, RPEIRDE (TG) 3R,
HDL-2 L Z25 10— (HDL-C) IiE##:, LDL-aL A5
o—)b (LDL-C) W%, ~EZ/mt ¥ Ale (HbAlc)
&7 7y 7 ABEEE, CRISEEA (CRP) 9 v 7
7 AR ED:, 747 /=4 (Fbg) FburEr
BEREIMEEE, M3ED-4 4 ~— (D-dimer) £5 5 v 7 A%
JE Y (BB 0P 2 JCA-BM1650, HA®ET), K
RAZATNT IV (2 LT F o ) 135
Tl L7z 558 1E SRL TIT - 726

7. M/MREERERITE

S/ MEERE CRED % B v Ci Mg ERE (Plt
Aggre) HHlE L7z HiFEIX1/108D38% 27 = VEAD
OF 2 —7TRILL, MiE05ml % EAK0SmIAD D F =
Ny MIAN, BEFHTITC T2HMRIRL, BELzL
CATHIEH 25— v (RHIREE  Sug/ml) 2L,
B e T 5. BHEOREIZEREIMEQ L LTHFRRE
N5, BEIIUET 2 LIPUEDL AT 2. BEA130%4
DOIAEREIZ 150 + 43 Q (mean = SD) TH %,

8. #hEthnIE

mEHE = 7 v VG 2012 (REEEmY—ER) 2 Hw
TAT o 720 IEHAGA 2 5K E Ah 2 %€ fE 1X Median
Ql, Q2THHEIL 7o ZOMOWENEIZ mean = SD T
M7z P<005% A E Lz APL AVI & BHEFRIE 7 —
&, Ml fERBEoOWNEEE OMBEE YT Y v oME%
BoRd7z, BRBONTIZ, HBAIEEE %-7-HH%
SR E UCRT L7ze MUR OGO 24TV, AR
ZHEL, WAL, EREHEOREZITY, 5% (R
RETEL, SOICHMZERDS ko0 THHEMBIER
AUERE R*) bEME L7,

S

1. 2B0ERKAR &RZEE (Table 1)

ASI, IMT, UGHHEEIME B X O Micro Alb 25 % i fE
Tdh o 2 HEOMORFEIT B X O EMIZILENTH -
720

2. &HICHBFBAPIS L UAVI EERRFRR, BIE@EED
18RS (Table 2)
APLIZ4E#S (r = 023, LF[), AVI(0.26), CAVI(0.15),

HTBLIE BN R B AR BEA LI 2 2 0 A I D Besd 155

ASI (0.20), WGEMIME (027), BRI (0.35), TC (0.15),
LDL-C (0.20), Fbg (0.15), Ifii/MiEEfRE (0.21) & IED
ME»ESHh, 8 (r=-031), k& (-019), Hb (-
0.15) LZAOHBEE SNz,

AVILiZ 4 ¥ (r=028), API (026), CAVI (0.16),
ASI (0.16), WWSHHIME (0.17), IRIE (0.28), BUN (0.15)
CIEOMBEIESN, HE (r=-024), E (-034),
BMI (-026), TG (-0.15), Alb (-0.18), Hb (- 0.26)
EAEOMBE»E SN,

3. 2fliCH T3 APIB L UAVIEERKRFFR, BIEEED

EM)FAH (Table 3-a, b)

API % HWZE$ L LCTAPL & HE MBS Nz T
SIZERE L CERRE SN 247> 720 RP=030, R** =
0.25 CH HE R BRREII S SN o /2o I, AVIZH
AL LT, AVIEHE MBS S N2 T % 5
ERe UTEMRS 24T o7, R®=025 R**=019T
HERBFREBIL APIOA TH - 720

4, hEEELSHEICH B APIEERKRAMR, BIEMEE

DOIER (Table 4)

APLIZ R 4ESH Tlx, AVI (0.36), CAVI (043), ASI
(069), IRT(0.37) L A ERIEOMBEZRL, HE(-044),
R (- 029), BUN (- 031) L HELRADOHBEAR L.
T, AVI (018), PUEITINE (0.30), SR (0.32),
/RS BE (0.20) & A IEOMBE 2R L, &5 (—-020)
LHEBELRAOHMEEZRL 72,

5 hEEELESWMEICSITDAVICEAMR, ATEHEE
MOFERE (Table 5)
AVIIZHEAEZ TIE, API (0.36), ASI (0.38) & A&

ZIEOMBERL, AE (-042), BMI (- 045), ki (-

032) LABEGAOHMEIRL, AVIIZS#EHE T, IX

FRmAE (023), WRIE (0.25) & AHERIEOHMBEZRL,

A (-025), BMI (-020), Hb (-024) LA ELRHA

DO %E R L7,

6. hEEELSHEICH TBAPIERAEREENERR
St (Table 6-a, b)
APLIZHEEH T, RP=053, R*=046T, HE%

IR EBUHE B R TH o720 —F, HEETIR, R

=017, R**=014T, AEZRRBIEBEDOATH >

72

7. PEEELEREICBITAAVIERATEREEDEQR
SHr (Table7-a, b)
AVIEHEAEZTIER? =036, R**=0267T, HE7%N
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Table 1 Clinical or laboratory parameters in the entire atherosclerotic group

Parameters Reference interval Mean * SD
Age 724 104
Height (cm) 154.0 = 9.20
Weight (kg) 550+ 11.0
BMI 22-25 233 +34
AVI 20-33 2597 £ 740
API 17-31 33.25 + 8.36
CAVI 8508 8.64 + 122
ABI 09-1.3 1.11 £ 0.09
ASI <70 93.25 + 62.17
IMT (mm) <11 113 +0.32
SBP (mmHg) 1438 £ 176
DBP (mmHg) 854 £99
PP (mmHg) 583 + 145
Pulse 676 = 11.1
TC (mg/dL) 150-219 205.08 + 31.85
HDL-C (mg/dL) 40-86 (male) 40-96 (female) 60.53 + 14.37

LDL-C (mg/dL) 70-139 120.36 + 29.42
Triglyceride (mg/dL) 50-149 111.35 = 5858
CRP (mg/dL) <03 011 %=0.16
0.06 (Me) ,001 (Q1) ,0.10 (Q3)
Uric acid (mg/dL) 37-70 (male) 25-70 (female) 507 =131
HbAlc (%) 46-6.2 (NGSP) 5.60 = 0.89
540 (Me) ,5.14 (Ql) ,566 (Q3)
BUN (mg/dL) 8.0-22.0 16.27 £ 5.09
Cr (mg/dL) 0.61-1.04 (male) 0.47-0.79 (female) 0.72 = 0.24
TP (g/dL) 6.7-8.3 719 =043
Alb (g/dL) 3852 420 = 0.25
Hb (g/dL) 135-176 (male) 11.3-15.2 (female) 1303 £1.55
Fbg (mg/dL) 150-400 28352 +56.13
D-dimer (pg/mL) <10 0.62 £ 0.86
039 (Me) ,0.19 (Q1) ,059 (Q3)
Plt Aggre (Q) 150 £ 4.3 11.17 + 443
Micro Alb (mg/gCr) <10.0 53.06 = 154.26

1300 (Me) , 517 (Q1) , 2084 (Q3)

Me: Median, Q1: Quartile 1, Q3: Quartile 2

SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; PP, Pulse Pressure; Plt Aggre, Platelet Aggregation

SR EREDOATH 5720 —F, EmEHE TIZR? =015,
R*?*=012T, AEZRREIELHEE Hb Th - 720

EE

API, AVLIZHHICHIS S BRI CH D, B
IRBICOFREICODWTIEHBAET -5 2L EK LT 5
BB CRANEE £ > CTB ST, BREHIIME, Mg &
DM, AEHE OBEICOVWT Y T aEIR SR TwW
Vo F 7, BIRBELISEE E L TR ST\ b CAVIL
ASI, IMT, ABI: OIS T BIhbhThv, 22
T, INHDOHEEWAS I B 72DICARHEEIT - 720

APL, AVIZ, @REMLEREOERKNTE LTHFAM
DHEE SN TS ASIE R EEETHEAZHD 5 2 L & #H
(g, 510 HARASH4, 2010) L7228, Sl s
RERT AT 2 I 2 CHEAER, mEE COA ML
U720 APLIE, E3705% O g o 5 B IR sk 22 61 < I
Perepl e WK L CHBRICHMTH 2 LGS Tnb7,

A F TOESHE TIT APLIZER L OMBEMED <, AVI
ZHERINADEBELZ TR T, M ORERRIRIR % POk
L QUHEBIZ, #1208 HARASHE, 2012), T/, AVI
L= 7 T vy REEFENIREE Tl A
TR EAFIHBE L7228, APLIZMIB L o 72 GBHEA
M, 513 HARASAES, 557 0l H AR I I 22 4% 4 [F) 224
2, 2013), & HIT, B EEE TO APL L eGFR
L OSBRI SN TS (EhT, 41210 H A AS
e, 6 HARMIMAE R EFFEMES, 2012),
ZOBRMAL R BT, APLIE, 4, HE,
AVI, ASI, IGEIIME, IRE, LDL-C, IM/MREESERE L
p<001DAHPBIZ IR L 720 JFICEIIRTEALRAR T TH 5
LDL-C R SR AEALAE C Ui 3 2 M/MLEERE L O 2
MR SNz Z LId APIASEIARAEAL & B # D B 5 &
EERRBELTWS, —J7, AVI & SHMRAE & OB TIZ,
E, B, KE, BMI APL JRIE, HbIZP<0.01 DM
MaEmR L7z APIE AVIZIET %L, BMIZAVIE &<
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Table 2 Correlation coefficient between API or AVI and
clinical or laboratory parameters in the entire
atherosclerotic group
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Table 3-a Multiple linear regression between API and
clinical or laboratory parameters in the entire
atherosclerotic group

API AVI
Age 0.23** 0.28**
Height -0.31%* —0.24%%
Weight -019* -0.34%*
BMI 0.03 -026™*
AVI 0.26™*
API 0.26**
CAVI 0.15* 0.16*
ABI -0.10 -0.14
ASI 020"* 016*
IMT 0.06 0.08
SBP 0.27** 0.17*
DBP -0.05 -0.10
PP 0.35** 0.28**
Pulse 0.11 -0.13
TC 015" 0.10
HDL-C -0.10 0.08
LDL-C 0.20%** 0.10
Triglyceride -0.03 -015%
CRP 0.10 -0.11
Uric acid -0.14 0.02
HbAlc 0.13 0.05
BUN 0.10 015"
Cr -0.13 0.05
TP 0.01 -0.12
Alb -0.04 -0.18
Hb -0.15% -026"*
Fbg 015* 0.04
D-dimer 0.10 -0.01
Plt Aggre 0.21%* 0.07
Micro Alb 0.07 0.11

*: P<0.05, **: P<0.01 SBP, Systolic Blood Pressure; PP, Pulse
Pressure;
Plt Aggre, Platelet Aggregation

L, DGHIIMTE X APT & X SAHBI L 720 IRIF X &
B L 720

BYIRAEAL PSR A HIC B\ T APL, AVLIZ4E#: & AH S
W oN7z25, WESEER SRS ORTE L 7226 TIE 2
Rt W EEZ T, FEWMICL 2RIMEE K> T, o
EAEH LR O 2B TR OB 21T - 720 T2
bH, API, AVICRMAEMEE oOMBE%Z, FRERZLE
WhE & A TR L7z,

APLIZ, WE4E#H (Table 4) T, &E, CAVI, ASIAHF
LRH < (p<001) MBI L7ze —75, MlhE T, I
WIE & RE2Sp < 001 OB TH - 720 HEEH TIE,
PEHRDOCAVIRASIE B Lz2 L X0, APLIZE#H £
DL PEAELEOTIRMALIIEICEVEL VWD EEZ LN
72

AVIZ, WE4HE (Table 5) T, K&, BMI&, &k
HCu, fRE, PURIIME, IRE L p<001OMBETH-
720 AVIIZRHE & B L 72 [ 1 Td % BMI & @ [ 23 B
biiee AVIIZ LB R oo 950k 8 B 28 b & itk o B 22 4k

Regression P 95% Confidence

coefficient interval
Constant 34.78 0.07 — 284~ 7240
Age -0.01 0.81 -018~0.14
Height =015 0.11 - 033~ 0.04
Weight 0.01 0.88 -0.15~0.17
AVI 0.15 0.08 =002 ~0.32
CAVI 0.34 0.54 -077~ 145
ASI 0.003 0.77 - 0.02 ~0.03
SBP 0.02 0.80 -012~0.16
PP 0.09 0.34 =010 ~ 0.28
TC -0.03 0.49 =012 ~ 0.06
LDL-C 0.06 0.17 -0.03~0.16
Hb =012 0.78 - 099 ~0.74
Fbg 0.02 0.16 = 0.01 ~0.04
Plt Aggre 0.22 0.14 - 0.07 ~ 050

R? = 0.30, R** = 0.25 SBP, Systolic Blood Pressure; Plt Aggre, Platelet
Aggregation

Table 3-b Multiple linear regression between AVI and
clinical or laboratory parameters in the entire
atherosclerotic group

Regression P 95% Confidence

coefficient interval
Constant 53.18 0.29 —46.36~152.72
Age 0.03 0.69 -0.12~0.18
Height =011 0.71 -0.72~0.50
Weight 0.09 0.83 -0.74~0.93
BMI —0.68 0.51 -271~134
API 0.13 0.048 0.0007~0.27
CAVI 0.02 097 -0.95~0.99
ASIT 0.01 0.61 -0.01~0.02
ABP 0.02 0.77 -0.11~0.14
PP 0.06 0.49 -011~0.22
Triglyceride —0.01 0.24 —0.03~0.007
BUN 0.10 0.39 -0.13~0.32
Alb -173 047 —6.46~3.00
Hb -043 0.28 -1.20~0.35

R*=025 R**=019, *: p<0.05; PP, Pulse Pressure

DEEFELTBY, KEROG MR KRG 2 K3 5
EEZONTWBDS, RRBIIRE PO &R < 5 ik o
HORBEZITTVLIHRENEZ LN, 51T,
APIL, AVIIZH IV axR=7 OB L LTof Y
KM SN T2 HY R, 51 I H AR M55
2014), AWFZETH, AVIIZKE, BMI, Hb & OB
CNEIFFT B, AT & BMIIC v B B AR &
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Table 4 Correlation coefficients between API and
parameters in the middle- and old-aged groups

i3 WHIEREE 4784

Table 5 Correlation coefficients between AVI and
parameters in the middle- and old-aged group

Middle-aged group Old-aged group

Middle-aged group Old-aged group

Age 0.12 0.13
Height —044*" -0.20"
Weight -0.29 -0.08
BMI -0.07 0.08
AVI 0.36* 0.18*
CAVI 043** 0.002
IMT -0.16 0.04
ABI 0.07 -0.09
ASI 0.69™* 0.10
SBP 0.21 0.30**
DBP -0.03 0.04
PP 0.37* 0.32"*
Pulse 0.11 0.12
TC 0.18 0.13
HDL-C =031 -0.03
LDL-C 0.31 0.14
Triglyceride 0.06 -0.04
CRP 0.15 0.08
Uric acid -0.11 -0.12
HbAlc 0.26 0.07
BUN -031" 0.14
Cr -0.23 -0.10
TP 0.18 =001
Alb 0.17 0.01
Hb 0.01 -0.14
Fbg 0.11 0.13
D-dimer -0.27 0.09
Plt Aggre 0.11 0.20*
Micro Alb 0.2 0.04

Age 0.30 0.09
Height -0.18 -0.14
Weight —042** —0.25%"
BMI -045"" -020"
API 0.36* 0.19*
CAVI 0.15 0.08
IMT -0.18 0.04
ABI -0.13 -0.08
ASI 0.38* 0.09
SBP 0.01 0.23**
DBP -0.20 0.03
PP 0.21 0.25"*
Pulse -0.32% -0.08
TC -0.03 0.11
HDL-C -0.08 0.14
LDL-C 0.07 0.08
Triglyceride =011 -0.14
CRP -0.20 -0.12
Uric acid 0.03 0.06
HbAlc =001 0.02
BUN -021 0.16
Cr -0.20 0.12
TP -0.07 -0.10
Alb -0.18 -0.08
Hb —-0.06 -0.24"
Fbg -0.04 0.01
D-dimer 0.01 -0.07
Plt Aggre 0.25 -0.01
Micro Alb 0.02 0.10

*:P <005 **:P<00l SBP, Systolic Blood Pressure; DBP, Diastolic Blood
Presure; PP, Pulse Pressure; Plt Aggre, Platelet Aggregation

Table 6—a Multiple linear regression between API and
clinical parameters in the middle-aged group

*: P <005 **: P <00l SBP, Systolic Blood Pressure; DBP, Diastolic Blood
Pressure; PP, Pulse Pressure; Plt Aggre, Platelet Aggregation

Table 6-b Multiple linear regression between API and
clinical parameters in the old-aged group

Regression P 95% Confidence Regression P 95% Confidence

coefficient interval coefficient interval
Constant 5253 0.046 0.96~104.10 Constant 32.23 0.04 1.46~63.02
AVI 0.24 0.20 -0.12~061 Height =01 1.30 -0.27~0.07
Height -0.29 0.04 —=0.57~-002 AVI 013 193 -0.05~0.32
CAVI 1.93 0.18 -097~4.383 ABP 0.03 0.19 -0.12~0.19
PP 0.17 0.14 —0.06~040 PP 0.09 093 -0.09~0.27
BUN —029 0.38 —097~038 Plt Aggre 0.26 0.08 -0.04~056

R*=053, R**=046 PP, Pulse Pressure

NTBY,AVIZIF LV aAaR=ZTOREELE L THHEVR 5,
API L R B 2 7R L 72 & BiR M Al & o0 5 [0l 5347
(Table 6-a) Tl&, HEEHETORIX053, HiE TO
R*120.17 (Table 6-b) THIS 2 ICHIH THILTH - 720
AVI & O [KE 7 EEVE 50T T H S E % TR1X0.36,
W CIERMIZ015TRIL Y Bl TR TH 7 (Table 7-
a, b)o FHEFEIZOWTIE, API, AVIE B ICR*2MEMET
EHARAEAL B I H A5G B O BRREIC R > TW WO T,
BRI IS D W TS HROZEICR B 2w, HEES

R*=017, R** =014
SBP, Systolic Blood Pressure: PP, Pulse Pressure; Plt Aggre, Platelet
Aggregation

TENEHZL L s, HHBREE O M= 5 ]G 5547 o
MELX D LT, APL, AVIIZhEEE CTEIRML & DRI
HAEVE W D, KB, FHBIFROMBZHE (n=
1105%1) o<k, APLIZBMI, YUHE ST, $EoRH
MJE, ABI, CAVI: HEOMBE %R L, AV,
HbAlc, IMT, ABIE AEOMBEZR LA &) Hiss (1)
AN, 51 I HARIMAE MLY%, 2014) EFIEL RV,
API, AVI & dAERICOWTIE, BIIRBE LR B Ap T
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Table 7-a Multiple linear regression between AVI and

clinical parameters in the middle-aged group
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Table 7-b Multiple linear regression between AVI and

clinical parameters in the old-aged group

Regression P 95% Confidence Regression P 95% Confidence

coefficient interval coefficient interval
Constant 36.36 0.000 20.57~52.35 Constant 34.66 0.001** 18.37~50.95
API 0.30 0.09 —-0.05~0.66 Weight -0.03 0.81 -0.24~0.19
Weight 0.11 048 -0.20~041 BMI -0.37 0.21 -0.95~0.21
BMI =091 0.09 -1.99~0.17 API 0.10 0.18 -0.05~0.25
ASI 0.01 0.87 -0.08~0.09 SBP 0.06 042 -0.08~0.19
Pulse -0.13 0.15 -0.31~0.05 PP 0.03 0.68 -0.13~0.20

R% =036, R*® = 026 Hb -0.86 0.03* -1.63~-0.09
R*=0.15R** =012

IR SN 72A% (Table 2), WEdEd, EieE TRl
1L LU CLERG & DB % A2 B CTld R h o 720 (Table 4,
5), Wike bEIRMFOMLEZMEL LTWEDT, &
W CIEEIIRAE LD S 2 FEEER SN TE TS D THIR
LIS AT T- & ORI % B 2 1R £ - T
KT 20ERDH DB EEZ LN, T2, B#ETIE, M
FEEDHELMMZRTEANELTH - 7275, EiEE IS
B AWHEOGMMEICOWTIE, FED, PR, RIS
DEHELRLT, ELIIRHATILENHLEEZZON
%o

WIZ, CAVIIZDWTIL, BARMLPER B 46T APL
AVIEH CAVIEIEr =015, r=0.16 &FHWHEIRD 5
7275 (Table 2), W E#i#E T APLIZCAVI L r =043
LR B Z R L7z (Table 4). Hilfi#E TIZAPIE
e R -7z (r=0002) Sk &D, APLIZHE
EHTOBRMALIEISHE L TWDLEVWZ I ) HEDOH
15T APLIZbaPWV (brachial-ankle pulse wave velocity)
L — 053Dz, IMT &ldr=0320ME 22O TW»
Z)l."))O

ASITHHEEZE TIZAPIE 13r =069, AVIE idr=
038 & LR E D OB AR L (Table 4, 5), HiE#H T
BB R SN d o720 API, AVI, ASHIZHEEZ D
BHYDRLYIEMHCEREIHONDZ DEEZOND,
ABILIZH L Cid, APL AVLIZH L THHEESETHHM
MR ONh o7z LA L, ABLIZ RO BIRREALEZ
WIEAHEHTH Y, FEBUMMBIIRMALIEE, fvaiick
DERESETIDLEZ BN,

IMTICH L Ti&, APL AVIE b T EEE SWEo
WEICB W THBIIR S h o 72,

1) API, AVLIZ4EHn, S, TGEHI0E, DRE & BIE L
HRIZ AVIIZAE, BMI & OBED R Sz,

2) API, AVIIZHE4E# CTCAVI, AST & MBS/ & i,

3) API, AVIIZEki#E &0 b P EEEOBYIRFEAL O 5
WL TWD ERBESNZA, BENZAREIZOW
TIEEELLMEPLETH L EEZ DN,

SBP, Systolic Blood Pressure; PP, Pulse Pressure
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Newly developed non-invasive methods to evaluate atherosclerosis in comparison with

new indices and standard ones in middle- or old- aged atherosclerotic patients

Shigeru HayAsHI

Thrombosis Chemical Institute

Although non-invasive methods to evaluate
atherosclerosis based on the arterial pressure volume
index (API) and arterial velocity pulse index (AVI) have
been newly developed, the relationship between those
methods and standard tools consisting of the cardio-ankle
vascular index (CAVI), arterial stiffness index (ASI),
ankle-brachial pressure index (ABI), and intima-media
thickness (IMT) for the evaluation of atherosclerosis has
yet to be examined. The aim of this study was to
elucidate the usefulness of API and AVI in comparison
with standard non-invasive methods for atherosclerosis.

Atherosclerotic outpatients (184 cases, males: 48,
females: 136; mean age: 72.4 = 10.4) diagnosed between
April 2006 and December 2012 in our clinic were enrolled
in this study. API, AVI, CAVI, ASI, ABI and IMT were
measured retrospectively, and further statistical analyses
including Pearson’s correlation coefficient test and
multiple regression analyses among those methods were
performed.

In all patients, API was significantly correlated with
age, AVI, ASI, pulse pressure, systolic blood pressure,
LDL-cholesterol, platelet aggregation, and height

(inversely), while AVI was correlated with age, API, and
pulse pressure; inversely with height, weight, body mass
index (BMI), and hemoglobin (Hb). In order to clarify the
effect of age on API and AVI, all patients were stratified
into middle- (35-64 years old, n = 39, m/f: 20/19, mean
age: 56.5 * 6.1) and old- (6594 years old, n = 145, m/f:
29/116, mean age: 76.6 £ 6.3) aged groups. API was
significantly correlated with height ( — 0.44), CAVI (0.43),
and ASI (0.69) in the middle-aged group, but significantly
with systolic blood pressure (SBP) (0.30) and pulse
pressure (0.32) in the old-aged group. Moreover, AVI
was correlated with weight ( — 0.42) and BMI ( — 045) in
the middle-aged group, but significantly with weight ( —
0.25), SBP (0.23), and pulse pressure (0.25) in the old-aged
group. Stepwise multiple regression analyses of API and
AVI revealed that R® was higher in the middle-aged
group (0.53 vs. 0.17 for API) than in the old-aged group
(0.36 vs. 0.15 for AVI), respectively.

In conclusion, API and AVI were correlated with
CAVI and ASI in the middle-aged group and were
suggested to be suitable for the non-invasive
measurement of atherosclerosis.

Keywords: arterial pressure volume index, arterial velocity pulse index, stiffness, non-invasive methods, atherosclerosis



