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Homeostasis Model Assessment$5#% v 72
A A VP X B S ERTE BT 12 Tk 242 O ReE)

Bt PERL KA SRR VIR
N A A

E 5§ RO CEEBROBFEICBWTRENEERIZEMN (percutaneous coronary intervention : PCI)
FRZGERETHHPEREVHETH L. FERFIFREOMV L-ERTH Y, HFEA A Y EPutE25E
HahTwa., SREFELITA 2R Y$UE % Homeostasis Model Assessment$§# (HOMA-R) % H\WCEF
flil, 4 ¥ RAY AP & BRI OWTHRE L7z, 20044E8 H X 1 2007 412 H ¥ TIZPCI % 17 L 72 18941
IZOWTHOMA-RZFHILA 2 VIR Z B0 58 (PH n=124) LRBDOLWH (N# :n=65 Zb
FFRRZZICOWTHGES L7z, BRI PHET169%, NTET31% L AEAEZRED7 (p=0.0056). HbAlc 6.5
% A DIEFHRIFAENZ BT HPHE13.9%, NHE38% L FRAX RO (p=0.048). EEMEEIREL TH 2
PR /ML ERETPH2.2] £091 mm & N#2.59mm * 0.57mm (p=0.031), % stenosis TP#24.5+269% &
N#12.0x9.1% (p=0.010), BEHIHEIAECTPHE0.815 = 0.86 mm & N#£0.418 = 0.471 mm & AE % D72 (p
=0.015).

HOMA-RIZFHRZDOHE L OG A LIETH D A Y R VIR ZRE S5 2 ERFREOB IO %
B0 5.
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5. BERIEBRE DRI T5 %1304 XY MITRET S
LubhTBEYY, OB I UTHIEEE & oT
W5, LA L7a2so Mz 850 A TIIRERFEE
ZOEGTHRERESELIEDNTELVWEDOHRED H
557 R4, BERROKEO—oL LT YA VK
PUEAEH SN TB Y EROMPES X "HbAlc DA T
7 A YR VP R B S 5 E RIS ANEH &
NTwaY $7- BRBOSWEELZH- X% LD
PR EZ AT 2EA DML TBY, Bk EER
ERIETAHEI LR,

il

PR2L4E T H 26 Hzty, P21 422 A 24 H %3
IRIRE ARG © /MRZEIE
T 343-8555 i T BL A i AT 2 - 1-50
Bt R A AT e R B ar IR

=77, R CEREDOWGEEE LT, EFERENEE)
IR 7 B #F  (percutaneous coronary intervention : PCI)
MRBERLERE L TELATDND LX) Ik > TE T
L2 UIREBETIED 2 BFRENIREETH 72, Zhi
L CEHIAEMME A 7~ b (Drug Eluting stent : DES)
PERRISH SN LD 2% ) FHREREZ MO L2, K
BCTH 2D HRIIMEARE L TRDOLNTVE., 2D
BRI W THEIRFE DD TR T W E SN T
WA, BERFOFERFEICAHYL T 54 2 VB
T2 B RICEG L G T A28 2 3T
W\,

AFFEIZZ DA A1) »IEPilk % Homeostasis Model
Assessment 8%t (HOMA-R) #HWCEMiiL, £ ~ A
D B & BRI OV TG L 72,

MR EFE

L =8
20044E8 H & 1 2007412 H £ TITH T EFH KRB A
I BEMBR 2 BRI ABE L 728k CVESE B TR 12 PCT %
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Table 1 Baseline Characteristics

DIMS

Group P Group N P value
number 124 65
Age 64.8 £9.3 66.4 + 8.9 N.S.
Sex (male/female) 100/24 52/13 NS.
Risk factor
hypertension (%) 58.9 49.2 NS.
systolic blood pressure (mmHg) 139.0 = 26.3 136.3 £21.9 NS.
diastolic blood pressure (mmHg) 71.2+11.3 71.1=11.2 NS.
diabetes mellitus (%) 76.0 24.0 0.075
HbAlc (%) 6.2x1.1 59+0.9 0.074
hyperlipidemia (%) 56.5 46.2 NS.
LDL-cholesterol (mg/dl) 120.2+30.5  115.7 +33.3 NS.
HDL-cholesterol (mg/dl) 48.1+11.0 51.4 +14.3 N.S.
triglyceride (mg/dl) 138.6 £49.8 125.7 £54.9 N.S.
smoking (%) 52.4 50.8 N.S.
family history (%) 13.7 7.7 NS.
Drug treatment (%)
ACE inhibitor 69.0 69.0 NS
statin 68.0 77.5 NS
Bblocker 37.0 34.4 N.S.
Ca blocker 50.0 37.9 NS
ISDN 71.0 56.9 0.073
SU 18.0 13.8 N.S.
aglucosidaze 13.0 5.2 N.S.
biganide 10.0 34 N.S.

ACE inhibitor : angiotensin converting enzyme inhibitor, ISDN : Isosorbide dinitrate,

SU : sulfonylurea

WEAT L 7238858 235 BIHE, TR AT IS MR AR |2 C 22 IR I
WEME, HbAlcflid X OVZEHERMEE A » A SEZE 2 L
2204 B BE LI, FD) B A YR AR O
I B IfILBE 200 mg/dl A o0 HOMA-R FHAIAS 8 24 1541 %
B4t L, HOMA-R % &l L2 & @ ARE 5 (coro-
nary angiography : CAG) ZHafT L721896 & xf5 & L
TREBIRFAIC OV THBRE L. W, £ V74—
AFI Yy MIOWTIZOEHE CHFISTHAIHH L
BHEOFEZ B THAT L 7.

2.5 &

FTRTOIEBFNIEERM LY T ALY »100mg & F 7
DY r200mgE 2l E /B FZ LV 75meg e L
72, TRTOEFN B CTEBIIRE R % SIEMENS £ 5
COROSCOPE I TATWA R I LG L7z, $724
EFIZBWTRAT YV PERE L. BEOREIEON
THEBNC B TIIRABEHERA 7 P2 WHREL -
MRS, 7 v FF 7 v ¥ B RBEEIESRE, Bk
Wigk, 2&F U BFBZEORBICH > THEMH L 7.

PERIREFE BT 5 MR TIIZ, RV RZIVRFEAF,
Y7 7HANE, aZVvayy—EBHEEZHH L.
FTI) T UFEERBIOA VA AERREBNIERA L
7z.
A4 VA YIRPUEOFREE & U CIT AR MR R & 22 I
M#%EA > A1) AETHRD 55 HOMA-R % Hw7-.
HOMA-R = ZZJEEIfiLfE (mg/dl)
X Z2EREIMAE A >~ A Y (uU/ml) /405
THBEL25UEZ AL v 2 VD D L E@FE L.
PCIFI® HOMA-RA 54 ¥ A itk % B0 5 B
(PHE) &4 v A VP RD VR (NFE) (258
L7z, ZO#%PCL% RiAT LiGHE6 » HRITEBINRER &
HifT L7z, S ORROFk%OF # & % w aE B RG22
(quantitative coronary angiography : QCA) IZ X % il
2% (late lumen loss) K UM %stenosis % 2 T[] CLHuE
FeEg L7z,
QCAIZ & % Bt 1 QCA-CMS (version 6.0, Medis,
Leiden, Netherlands) 12 & % B8 132 A vwii/h
MUE O R & A B CIEE 2347 & 0 o B 48 7%
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Table 2 Angiographical characteristics

P# (n=124) N# (n=65) P value

stented coronary vessels

LAD 55 31 N.S.

LCX 17 5 NS.

RCA 39 22 N.S.

LMT 11 7 NS

others 2 0 N.S.
number of diseased vessels

1VD 57 41 N.S.

2VD 41 17 NS

3VD 26 7 NS
AHA type

B2-C (%) 51.1 56.4 N.S.
stent

DES/all stent (%) 59.7 72.3 0.085

stent diameter (mm) 3.21+05 32005 NS.

total stent length (mm) 28.3+174 28.3+17.6 N.S.

LAD : left anterior descending, LCX : left circumflex, RCA : right coronary

artery, LMT : left main trunk, VD : vessel disease, DES : drug-eluting

stent

(reference diameter : RD), #H/MiIEE (minimum lu-
men diameter : MLD) Z2MHE X OB ENICEH L
late lumen loss, % stenosis Z 5 L7z, FAEOEH
136 7 HDEZITHB W THIEE THRAESR D50 % UL 1 &
L7.

HREtrEAR

FERIE T £ (R 2 (Mean = SD) THE L7z #%
AL, 28R O AR AR B T A AT IR IR O
RVt E % 7213 Mann-Whitney D UBE %, H 73TV
— RN R I T, WS RN I A% O A M
FHWERE L0V AT 4 v 7RG E VT #
P EAKREEIZp<0.05 & Lz, TXTOMEHFN >~ A
7 A 121 Stat View 5.0 (Abacus compute Inc. Berkley,
CA, USA) ZHw7z.

s R

i GER) 189 6113 PHE 12451, NEE65 B 2HEZHI 1 44
FHh.

1. BELTE (Table 1)

AR TR, MR, MUE, BERRE, RIRIMEE, B2
B, RIRBERTZNSONRMFBEEIZOVWTHEEZR
Do Tz W, FERFE I IR B OSPIRR A 51
IZHbA1c65% L& L7,

2. MEHFFEEAF (Table 2)

WM TAT ¥ b2 ANTIRESHICHEE 2RO %
olz. F72AHA type 58 - WEBBIZBWTLHAE
EERBOLDPol. ATV ME ATV MR - SEAIEH
AT v MERRIZBWCOMERICHEZEZ RO L)

27z,

3. REMRIHE
WAL B U 2 BB ERIT100 % 72 o 72, 72inH
RREPHEICB L CH A 2RO Ldo 7.

4. 2EMEICH T IERBOEFE (Figure 1)
PHETITMEIRI% 30.6 % (38/124) JEHEIRI%69.4 % (86/
124), NEETIIBERNIG18.5% (12/65) JEbEFR 5 81.5 %
(53/65) TdH-7-.

5. BHEEZE (Table 3) (Figure 2, 3)

6 7 HEDOEERIZB W THIRZASRIIPRT16.9% (21/
124), N#T3.1% (2/65) L PHTHEIIEETH-172
(p=0.006). Zh%FERFEOZWHHETH % HbAlC 6.5
% T4 T A B & HbA1c6.5 % Al o JEHE bR 5 B 139
IZBWTIEPHTI3.9% (12/86), NEET3.8% (2/53)
CPHTHEICHERTH-7 (p=0.048). —J, HbAlc
6.5% 2L 1 o> BE R BESOBIIC B W TIEPH T23.7%
(9/38), NEETO0% (0/12) & (p=0.062) %
D7z,
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Group P (n=124)

Group N (n=65)

DM: Diabetes Mellitus

Figure 1 £ ¥ 2 1) V&Putk & ¥ERI & D54
PHECIIMEIRE30.6 % (38/124) FEREIRIG69.4 % (86/124), NHETILHEIRIF
185% (12/65) FEMERHE81.5% (53/65) Tdh -7z

Table 3 Restenosis and QCA analysis

Group P (n=124) Group N (n=65) P value

Restenosis rate (%)
QCA analysis
pre
reference diameter (mm)
minimal lumen diameter (mm)
%stenosis (%)
post
reference diameter (mm)
minimal lumen diameter (mm)
%stenosis (%)
6 month follow up
reference diameter (mm)
minimal lumen diameter (mm)
%stenosis (%)

late lumen loss (mm)

2.80 = 0.69
1.09 = 0.63
61.4 = 18.62

3.36 = 0.60
2.96 = 0.59
11.6 +7.2

2.92 £0.65
2210091
245+269
0.815 = 0.86

16.9 3.1 0.006
2.85=0.69 N.S.
0.93 £ 0.52 NS

65.9 +17.82 N.S.
3.34 £0.67 N.S.
2.94+0.71 NS

123 +8.2 NS
2.95+0.59 N.S.
2.59 = 0.57 0.031
12.0+9.1 0.009
0.418 = 0.471 0.015

QCA : quantitative coronary angiography

6. TEMTHIESS (Table 3)

MR BT QCA I TEH L 72 PCIHI® RD, MLD,
% stenosis \ICH BAEIIRO R o7z, FREHEEEZEO
RD, MLD, % stenosis b W#EICHEEZZ RO LR H o 7.
B CAGIZBIFARDICIAELEZRDLh o205,
MLDIZBWTPHT2.2]1 0.9l mm, N#HT259mm *
0.57mm & FEEZRDH72 (p=0.031). F72% stenosis
ICBWTHPHET245+269%, N#TI20=91% & H
BEEFDI: (p=0.010). Late lumen loss i2BWTH P
#C0.82 +0.86mm, N#ET0.42 = 047mm & FEEZ R
W7z (p=0.016).

7. BYEE (KT ZEEKNFEETFOMRE (Table 4)
Fpezz 545 L Bbh b 6HoOBRE T I2B VT
HERBMNI E T o728 A4 VA VTR O A HE
HRF (p=0.014F v X 6.4, 95%13 HHIX [ 1.456-
28.327) ¥ E Nz,

z =

A VA VIPUEE BRI LRE L2/ R 5,
DA YAY) VP EZ AT HHICB W THRICH AR
MEAEZ R L7z, 2) HbAlc 6.5 % A THERR % 75 Wi Sk it
Bz S WIHEETHA VA VIRPEE BT A TH
RN EMEEZ R L7z 3) QCAMFHNT Tidlate lumen
loss %% stenosis ICBWTHEIIA ¥ R Yz H
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Table 4 Logistic analysis 20
Odds rate 95% CI P value = 15 P=0.006
Insulin resistance 6.422 1.456-28.327  0.014 .
Diabetes mellitus 1.960 0.790-4.863 0.146 E 10
Hypertension 1.583 0.637-3.937  0.322 'g
Hyperlipidemia 0.793 0.331-1.899 0.603 i
Smoking 1.015 0.424-2.430 0973 ¢ 9
Family history 1.731 0.530-5.657 0.364
0
Group P (n=124) Group N (n=65)
Figure 2 2B IT 2 Fpkze
PHICBWTAHRICHRERORMEEZ RO (169% vs
3.1%, p=0.006).
25
non DM DM
20
.y N.S
%
® 15
g
@
2 10
=
£
& 5
0%
0

Group P (n=86) Group N (n=53) Group P (n=38) Group N (n=12)

DM: Diabetes Mellitus

Figure 3 HbA1c6.5% CT/4H L 72 2BER O Bk s
HbA1c6.5 % RiliOBIZB VT PEAINEE L VA ICHRAER)EMEZ 20
72 (139 vs 3.8%, p=0.048). —7Ji, HbA1c6.5% Ll LOEEIZBWTPEEAD
N#E L D Fezethmuin z 2072 (23.7 vs 0%, p=0.062).

AU E R L7,

INEDRRDPHA A VIRHUEDIREETH % HO-

MA-RIZfEA»OHH R FRZEDERETH 5 L v R 7.
LI YA VPR YR S D 2 EHREDOT
BEZD %3 B etk AVRIR S 7z

1. 27> FEHEEEHOMA-R

L3k 4 DFERTIEA ¥ A ) YIPUED D B BE X late
lumen loss A%  FifkZER b BMETH -7z, T2, BIR
WEOBWHHETDH 5 HbAlc 6.5 %Ki T d 5 IEWE IR K
HTHA V2 VRPN D 5 B TR A RIH I
FHRTHo72H%, HbAlc 65%ULEDEETIZA V2 Y ¥
I D 5 BE TIPSR HEIZ R L7, Ihb
DFERMPS, A VA VIRPUEDS TR B 2 RIT L
TWb I LIEEHLNTH D, FRFETIIERDOIEIETD
% IMUpEfE, HbAlc @A CTHIRIGIHEHR Z EHT 2 DTk

<, TiitEREREEZ RO LB, LV RIS Y2y ¥
W2 U S LI ERREEELONT. 200D
DKL L THOMA-RIZIFEHICAEHLIEETH L L %
Zbhi.

PCI T LSS O 245 R B 72 12 & > TIMATBE L 558
DM B EHH 4. A BEOEEITINAE PR 8O
12 & o THIET 5 05 OREREDS T2 IFE L 2 v & Bk
SR, MEIGHREE, MENRREORE LR ED ) R
PHERT 5. MAERHRIBOGE ITHIEREGEIC & - THE
T 5D, FRAEOFAEI Z OISR OBEBRICBIT S
BRPIED—D L N5,

PEPRIA Tl T OFRAERNFFICH T ERMENTW»
%. ARTSHERTIIEBINR N A /245 & PCIIZ BT 5
BARERTH o 72052 O TN TIEIERE RN I R T
PERBHICBVWTARBICHMITHRERNIEGETH -
727 ZOFERO—D L LTEA ¥ A YIENRH TS
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NTwW5b. CecliablZ X b EHilantrEmg v A1) VIKE
(27 % AN D MAP kinase 25703 L Z AP Bz B 5l
Z#FEL7-Y. Bruemmer 5134 ¥ 2 VIRHFIMEAEAE
T2 EREEICEA A) YIREE DD C-RTFF
HEEA SN, T HAMAE S ML Z B S 2 5 Lk
LTw3?,

L4, DESASERRISH SR S5 X 951274 1 gk
Z2DREFEITHA S 2SI L7, BIED A E TR &
NTWADES: LTidyay 2 AHEMERTF >~ b (Si-
rolimus—eluting stent : SES) £ /327 Y ¥ F L LisHMER
7~ b (Paclitaxel-eluting stent : PES) 2% 5. T 5
EHERFRERIC B VT D RIF R RERLTE Y Y
B R & o TETW A,

L7 LDESZ M LCd W% % FakAe R0 I8 5tk i s
MIZE, PUiIMEED BRI G. 2 EO#EL H 5. DESH
L RIS SN BFEICB W T L Iz 0 EIZ w4
KRR SN72bIFTIERL, SHORFAPLETHS.

2. ¥ERIR & HOMA-R

FERBBREICBWTHOMA-RZHHB LA v 2 Vi
Ptk % 3880 B BE & 300 7 WERIZ B\ TR M o5 B AE
OHILERIZOWTRE L 2AFZETld A4 » A ) Vb
RRDLBICBVTHBICEFEMETF LT L
AL Z O TIZCAGIZ X 0 it LR B Z B L7
LOTIER\. F/2, PCLICL DM D v, /2, s
D X TR AR BET Lz b v

BRI 208 R I O RO BT L 22 BRI - Ch B 2 &
FEATH 2 Y. FERARIC BT D LI X ) o7
L7l T2 LTSN TV S Y. KR CIE A &
AT TA v A YIRS HE— DO FUR T TH - 7.
LN A ¥ A 2 iEHBIR 22 [ R IR A 200 mg/dl A
DREFNIRILLTHBY, T O EISAIFTE THERIE ST
WYt zhnrolz HERDLDNS.

R B W T PO I B R R A En I IEAE L
oo AR PR 2 RBER RIS EE NS A
2 v OREREIC T A MK Z O T TH L. L
L ZHUEERIRIYICH & 2 e B IRIN 2 RO e WEFHIZB W
TH LIFLIFRRD & B2 S EIER I b B i
LHIENHYAZRY) v 7 Fu—at L THEHEN
TWwb. 20X KBRELERRFOBERICH LM ~
2 VAR & BRI UL, BERIR AR S AR LS
MEMREBLUOHREZZFUT LI EPTETH S
).
REFFETIEA ¥ 2 Y VP % HOMA-R TaFli L
72. HOMA-RIZZeii s o MUFEAE & MAE A4 > A1) U fi%x
MWEFTAHZEICLIVELICEETEMHETHY, —HKY

WA 5 T v B Glucose clanp#:, SSPG#:, Minimal
model 7% EORBIEEE LTHEHTH - 72,

3. SHOEEEE

R MM B R & LT PCLIZDES @ B &It H
WL DR REHE LTSN TE TS, L2l
PO EIINE L CTELEIXVRAERTIED 20
LTS, T2, FRWEAT 256854 N R 5
MERO D D) IR X D FRERITE <,
ORI SOERFOIT L PO —VARETHE. F
DEFEED—2 L LTA ¥ A VIR0t 5k
BEPROST—HERY ) 5. HBEFTVY Y REH
VERRIEH I NA Y 2) VP2 R{E S H T LITX
DOMEA R P 2R ST EFRPEILTY
5% SBRBERREBIOAR TR A ¥ 2 kU245
BEE L7z, X0EM» SO ADPTIREROYUFIZO R
VNV XRS5 Y o¥ (W

4. AHRDORF

1) AEBNT GBI 2W5ETH 5%, R
RBIEPH 2 ¥ L2t TCOMFA RS HRIZhIZ5
MDA THLEEZONS. 2)FkROETE L LT
M D REBYIR AR K F- D B 5- b 1 T & B MR IMLAE, S50,
BEEANORIE D LT L HoThwizon, Thbk
TR L 22 s ETh 5. HFEFHLZL 2 ¥
EHEDOIRETH 5 HOMA-RIZA ¥ 2V Y EHRES K
OVZ2 IS IS 75 200 mg/dl BL L S BT i < & 7%
WD IS DFEFICBWTORFDPTE b ol &
A VA AEHERICBWTHHHTRERA VA1) »
EHME DB 5.

%

D A4 YA YIRPiEOFE E L THOMA-R Z FiWwT
PCI# D72 % §Hili L 72. HOMA-R2SEEOBEIZTEH
HICHERDHE TH o 72, 2) late lumen loss LT %
stenosis IZB L TH IR TH o 72. HOMA-R IZFH%E %
T2 ECTHEEIOFERZIRETH S, 3) B OE
BOZAT ¥ MEFRBETIEA YV A) Vil E RGBS E5
ZEDTIRRE DN DO LD D LEZ T

OB ARERi2CHhY, TREEB)FL
PN EBIR IR G LR R T H L BIT, RIGH
CEARVAVAAVALTE: SEPNE Te PR A WE U] E S DL oY )
BB R 2P AT e 0 BR 8 BB R AL IC RS L X
R
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Evaluation of Homeostasis Model Assessment of Insulin Resistance (HOMA-R) Index as a Predictor of

Restenosis after Percutaneous Coronary Intervention

Takaaki Komatsu

Department of Cardiology, Dokkyo Medical University Koshigaya Hospital, Saitama, Japan

INTRODUCTION & HYPOTHESIS : Percutaneous cor-
onary intervention (PCI) has been widely adopted as an ef-
fective treatment strategy for patients with ischemic heart
disease ; however, the rate of restenosis is high. Diabetes
mellitus has been reported as an independent factor of rest-
enosis. The aim of this study is to clarify the factors associ-
ated with coronary restenosis after PCI and evaluate the
homeostasis model assessment of insulin resistance (HO-
MA-R) index as a predictor of restenosis. We reserched
the clinical records of 189 patients who had been subjected
to elective PCI between August 2004 and December 2007.
We distributed these patients by the value of HOMA-R
into a Group P (n=124 ; HOMA-R >2.5, positive) and a
Group N (n=65: HOMA-R< 2.5, negative). Then, we
measured the minimal lumen diameter (MLD) and late lu-
men loss by quantitative coronary angiography (QCA).

RESULTS : The rate of restenosis was significantly
higher in group P (16.9%) than in group N (3.1%, p<

0.05). In non-diabetic patients whose hemoglobin Alc was

less than 6.5 %, patients with a positive HOMA-R index
was significantly greater than negative (13.9 vs 3.8%, p<
0.05). In group P the MLD was significantly smaller (2.21
+0.91 vs 2.59 = 0.57 mm, p < 0.05), and the late lumen loss
and % stenosis were significantly larger (0.82 + 0.86 vs 0.42
+(0.47mm, and 24.5 £ 26.9 % vs 12.0 £ 9.1 %, respectively, p
< 0.05). The logistic analysis showed that the only indepen-
dent predictor of restenosis was insulin resistance (OR
6.42 ; 95% CI 1.46-28.33, p < 0.014).

CONCLUSION : We suggest that the HOMA-R index is
easy to calculate and a useful predictor of restenosis ; fur-
thermore, improvement of insulin resistance may contribute

to prevent coronary restenosis after PCL
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