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Factors Affecting Coronary Artery Calcifications in Type 2 Diabetic Patients

Using Multidetector Computed Tomography
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This study aimed to determine the relationship between coronary artery calcification (CAC) and coronary

artery stenosis (CAS) and to investigate the clinical factors associated with CAC in type 2 diabetic patients by us-

ing multidetector computed tomography.

Between 2007 and 2008, 59 consecutive type 2 diabetic patients (37 male/22 female; mean age, 61 =9 years)

were recruited for this study. Patients with acute coronary syndrome, known coronary artery diseases, renal fail-

ure (2 mg/dl of S-Cr or more), irregular heartbeat, and contraindication to contrast media were excluded.

Among these patients, 39 (66.1%) had CAC. The prevalence of CAC in the LAD coronary artery, RCA, LCX
artery, and LMT was 57.6, 45.8, 40.7, and 20.3%, respectively. CAC was found to be significantly associated with
CAS. The prevalence of diabetic retinopathy was higher in the group with CAC than the group without CAC
(p<0.05). Logistic regression analysis showed that the presence of diabetic retinopathy was an independent risk
factor for CAC (OR 5.44; p<0.05). These findings suggested that the progress of diabetic macroangiopathy in-
volving CAC may be associated with diabetic microangiopathy in type 2 diabetic patients.
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1. &R

2007~2008 FEIHb k= L7- 2 BUMEIR R EE (H
RERFERORLHEIZL B) 12, EBIREBORE W
REMBEOHEICERL L, A7) -V 7HBIC
MDCT MEHEIZOVWTORBEZITV, REOHEDS
nNizZange L BAEB L LT, 2UdEiE
BHESCHEMOCEREELEDLLD, MEI LT
F =2 2mg/dl YL EOEAL, AHRAIZOH, EEH
BoBEL L BRI, 59 50 2 RIBEREES,
B4 37 &/ 22 4, AEHS 61 =9 Rk (P19 = 158 fR
F)C MDCT #1617 L7z, MR CHAEORE R IE
O EEZFER L, BMI (body massindex (kg/m?))
EHAIL 72, i E, MDCT #ARI#O@EH: 3 [Ho
MNRZZROMEDFH % 72, MDCT BRI
1% 47> HbAle (BL#$XT JDS ) & HPLC
= (ADAMS™ HAS8170 ARKRAY) THlE L7 (F
AEEWZHbALc 2B L TWAREIZENRTRAL
7).

HHOARREIERE (eGFR) ZMFE I/ LT F =~
EE® LY UTORA [eGFR (ml/min/1.73m*) =
194 X Cr "™ x Age ™ (1L x0739) I THEHB L
2. RPpT7NVTIV/Z2VT7F =V (ACR) 1, B
BHE I REFACTREL. /2, HBEEOFEIL,
REHEYHE T ICRELBEL, RESBICE DR
E L7

2. MDCT

MDCT (PHILIPS Brilliance CT 40) % vy, [MA
¥ 70bpm LL_EDFERI T B-blocker YRE 70kg LAF
TAM7uu— )V 20mg, AAE 70kg AL TX 70
O — )V 40mg) = RERICHR X &, LERFE T
BIEDEITV, BEEIEA 4 v HaEpH 50-85ml[1E

7

AR = (RERR +38) x EAHEE (ml/sec) (Om-
nipaque 350, Daiichi Pharmaceutical Co., Lyd., To-
kyo, Japan) % 24-48ml/sec [{EAEE (ml/sec) =
HE (kg) x0.06) IOEHEETHRG LEZ L &
BR% AEER (RCA), ATER EHL (LMT),
FREBREI T14 (LAD), AFBIRM e (LCX)
D 4 LT, EEIREIKE - BRERE DR B
HE L7 SEREEIERSEMEOREIZLD
50% UL osBa e FRkEL L.

3. #&t

FROTPIGEII I 2 EEFZE TR L2 EER
AL E B RIR A OBEIZOWTIX, 2EEO Y
A7 A4y 7RG EITo7. 72, EEIRAKIL
OEEIIBARTLEBEFORITE, 28#MOTF
BWEDOEDRELXIT-72. 2095, p<Ol K@D
fEREFICDOWTE Y AT 4 v 7 BRGH 2170,
TEEIRAIKALOMSE L7 fal il F %2 et L7z, p<
005 # MEtFMICHERE LB L 72, MaHmmicix
SPSS Statistics 170 #ztV 7 b & Hw7z. p <
005 &M FEMICERE L7z,

o OOR

HROBEREFE LR VITRT. 59 %D 2 BIRERAFH A
BFOVHERIZO61EIMK, BT B/ K224,
BMI 237 £28kg/m* Td - /2. HEEHERFR BRI
X 106 %, HbAlc7.3+1.3%, 20.3% D BEH ITHE
JEX RO 7. ACR 1Z 890 (F&/I 3.1-% K 401.2) mg/
gCrTHY, HHEBEII 1 ZBTH-72. BEERH
H13763%, FEIREERAE L 424% 25 shT
VAN

MDCT 2 & % B IR IRIL & BZE DB E %R L
7:(&2). 2EMRBREZTOHDI L, 66.1% I2E
BRAIKILRELZRD, ML THS ELAD
(576%), RCA(45.8%), LCX(40.7%), LMT (20.3%)
DIFIZEETH 7. $72, MDCT EBIREZICH
WT 50% LA Lol B R AR %2 13 R D 458% (28R
B, 7T RD LEEIRE OB S IEBIIRA KL &
OB A Bz T, dSEIRAKILIZEEIR
mEOEBEEFTH Y (K 3) Fi#h, HHlZMELT
DMV L7EREFCTHo 72 (BRAFER). &8
BREZIZ BT, LMT VSRR O R 2 2272,

RIC, AKLRE 2RO LHELRORVETHRK
He B L7, EEIRICAKILE D 5B TR
FEERELS0% THY, ARILE DD B VHOFHRE
11% EHET A EHEIIEETH 72 (p<0.05) (E
4). F72, EBRAKILEED LB, AKILER



*1 BEBRRE
£8 R 6l =9
HH (B/%) 37 /22
BMI (kg/m?) 237+28
HbAlc (%) 7313
BRBEREE (5 10 =6
HEAER (%) 203
ACR (mg/g Cr) 89.0 (3.1-401.2)*
BRI (%) 27
IEEmAE (mmHg) 132 =13
WARBMAE (mmHg) 76 =10
BalLZx7o—n (mg/dl) 190 =25
FEEERF (mg/dD 128 =54
HDL-2 L A7 99— (mg/dD) 54 =14
LDL-a L A5 a— (mg/dl) 109 £23
miFEZ L7F=> (mg/dD 076+ 0.20
eGFR (ml/min/1.73m?) 768 +19.2
K (mg/dl) 54 = 14
ANEFBYE Y (g/dl) 138 £ 15
AT b7y b (%) 408 + 42
/R (% 104/ul) 203 = 42
BNP (pg/ml) 347 =583
FEPR I G E

HEWEOH, (& (%)
BOMBERETE (B (%)
L2 (& (%)
(E¥ + BEEARE)
* (F/ME—R K fE)

11 (186)
37 (62.7)
11 (186)

DRVEICE LT, IRAME ML, HbAlc 23K
{, BYERMENEEIIH - 724, HEHENICEE
Tid oz, OV AT A4 v 7 BUIRBHHTIL, HE
EDFIE I EERAGIKALOML L 7-fEREF+THh -
72 (&5). SEONETIE, WEED AT — VIIE
H5% (0,00 225 (A2, A2) FTT, MREHEELEIL
RDleholz, Foid, WEELR L, Al, A2 T—
BB EIT o 72708, WEEOETEIZLS
BEAZERD Lo 7.

IS OB EEIRE BN DWW THRE T 5 &,
LAD IZHIK L % 328 % B TIE BB 7 52% 12
ML, AL E RO WETIIHFRE 10% L HEE
Ao (p<0.05), BEREH L FAROMER % 29
7z

RCA ICAIK(L 2RO BT, FHER 64 % &
AIRKIED L VWEONEERE LAEICEHITS
Mol 72, RCAZAKILZED HEH OV
HbAlc 2869% THo7-DiZxf L, BOLVETIE
76% L FEZEZZ B (p<0.05). LMT i AX{L%E
ROLEETIE, FHERBKELAKILDZVED
00 E B LERICEmVPEP -7z 72, LMT
WARIKILZ D 2O HbAlc 4565% TH -

*2 WEERICBTHAKRIE - HEOHE (n=59)

EHRERALD D  dBRIAED Y
% (%) % (%)
2tk 39 (66.1) 27 (458)
RCA 27 (458) 14 (237)
LMT 12 (203) 2 (34
LAD 34 (576) 17 (288)
LCX 24 (407) 13 (220)

RCA : @ik, LMT : 8k EEE, LAD: &
REEIRET T ATAL, LCX : ZE @ BRI e

&3 WEIRREOEREN T

IR IKAL P
2k 9.067 (2.266-36.277) 0.02
RCA 12.000 (2.374-61.648) 0.003
LAD 9.079 (1.841-44.772) 0.007
LCX 4650 (1.231-17571) 0.023

Logistic regression analysis ! odds ratio
(95%C1).

DR L, BOBVWETIETS% EAEELAD
72 (p<0.05). 2hi5m RCA, LMT 2B 5 i@k
AIKAL & E#, HbAlc DEEIZOWT, A< kb ¥
Dy hTHETREELLIBRATELTHER
EZxBdlhh oz

LCX TXAKIEDH B L o WEEIZEERAT R
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ARWFFE T2 MDCT % KEfT L 72 2 BB IR R E O
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IR DB FEERNE , KBRS &R RmM/ N
MEBE L OREL R 7.

MDCT (2 BT & By IR 4 kAL & 5 By IR 5k 22 D 3§
#i$, LAD, LCX, RCAIZBWTHFEDH LN, TEHh
REIKALIGEBIIREEDOIRIEL L TEREEZ LR
7. Lo L, MDCT IZBWTHEHEIRAXRILA S 5 &,
TR EIIR IIEAI AR A 5 5E 2t (integrity) 2SIERELC
Tl [TV—3 Y 7B ]| 1L - TEBRE
OEFEEBRFM SN ABNLH L. AFET
b E BN IRAIKALIER Tid MDCT O & TOHAED IE
Wi MM e Z2 oh, EBREEZFHFRELEED
HTOHBHBLELEZZ LMD, SHAEERER
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4. Nishioka 5?1, 64-slice MDCT # 352% O 2
RIBERGBA AT L, BRI L R Los
e L COEBREEE L OB % 2D, SHRER



x4 BBRGKICOFEE EHRETF

EBIRAIRIED D TERAIKIL: L

n=39 n=20 b
E# (%) 627 + 75 501 108 0.190
%3 (B/R) 24/15 13/7 0.799
BMI (kg/m2) 237 + 30 238 + 25 0936
BEIEHE (%) 23 53 0.054
BERBEREROE (5 108 = 64 86 * 57 0.195
PEHE (mmHg) 130 =14 135 =+ 7 0.138
WIRMME (mmHg) 74 =10 79 £ 7 0.050
WEEA (%) 50 11 0.020*
HbAlc (%) 700+ 111 779+ 152 0.054
BalLzFo—i (mg/d) 1875 +244 1949 =274 0317
AL (ng/dl) 1277 +577 1283 +472 0974
HDL-Z L AFu—n (mg/d) 533 +134 545 *149 0.761
LDL-aL x5 a—N (mg/dD) 1061 *+210 1148 +248 0.200
AT RZY Y b (%) 403 = 41 416 + 42 0.284
ACR (mg/g Cr)* 985 (3.11-401.2) 1580 (7.1-179.0) 0436
BRI R AL
BHPEOA (& (%)) 6(154) 5 (25.0) —
BROMBERETE (& (%) 25 (64.1) 12 (60.0) —
£ YAY Y (& (%) 8 (20.5) 3(150) 0.103
ACEI or ARB (%) 68 60 0576
A F v (%) 41 30 0440

(F3 + R )
*(hRME (/ME - HAfE))

x5 EHRAKLICHEESHH T

Odds Ratio p
HRRAE 544 <0.05
LR 027 0.772
HbAlc ~2.567 0.055
L) —3.952 0.063

Logistic regression analysis.
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REIRAIKILIC DV TIRET L Tw vt BIRR
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o7z
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B LN TV 505, AR CLREBIRAKILE
oL TR E. 04339%, 1411.9%, 2
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HERA KL & WEAE O BE % R 7. BRI
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BT HbAIcBRfE L OBE A RBD/-INT b7 ) v
FCHIET A LMY LAERETL LTHEELYR
Dol WBIRICARILEBDBLEHT, AKIL
FRDLVEICH L HbAle MEETH - 722 &1
DWTH, N2y FTHEBIIIAEEZLR
Dotz BMOEHS—HdbsLBEbNL
M, AT 2y NCHIEHRO pE 0055 THDH, £
N7 CHBET L2 L3 L. ACCORD RERY T
J, 2EVBERBERE IR O v o — v 2T
R (HbAlc (NGSP1H) 64%] &, BEBER
[HbAlc (NGSPf#) 75%] 2L, KMEREEDR
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O, REFFE TR, B, BUE, ACRIZD
WCEBIIRAIKILE OBE L RO L h o/ BRI
DWTE, REOREEEOFEOALTHEL 272
0, B B & b B ORESLEE B,
T/, SEOKE T, EBRAKILOFEL ACR
WEER RO R -0, ENRIZEWT ACR
O GfE 131mg/g Cr T, 76% A ACRIEHETH D
ACR DEBEI RO RTH - 272dE Bbhi &
FEX—H =R EICOWTREF L Twhnwi, 4
BOBEPLELEDNS.
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RIFEZ BT, HMERAEE 2RO LI ED %
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OFMHFERDY ) BEHREL TS, T/, Fig,
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(PKC) @i&#E{b. i M Az 858 F (vascular endo-
thelial growth factor : VEGF) S&ADHEHNAEI 5
LTwABEREINTVWE . ThoDREFIXRER
WENRBILDRAE - BEIZEAS L T30 TH
5.

PR E X, ERBPEME. Bmi LIk
ALy - TrIFF Y ROERICE B EE
AbNE, Loy Ty IVFF Iy s RDPERILR
NBENOEAEDKTFR, eNOST v Hh v T 7
%> NADPH oxidase {&PEHEIMIC & B BE{L A b L A3
Knb7-63N5. ZOKE NEMSEE SR,
BREAEICRLILDEEZ OND. BRFBEED
FAE - RO MENEIEIER T (VEGF), 50
3 VEGF SEBAROBNAFEE L TWwbEEZ N,
FN O DOHIOKERIME R B OTLH & MEF 4 A
bzbdh, WEEISEETLHEEZOLNS. Fu
natu 523, BRFHEZDOIRNRO VEGF B % It
B A&, MBEEDZWEE TIEIERRREE & F%
THolz7s, WIHMERE CIZERIIHENLTWSZ
EERHEL TS, ZOMEICBNT, BAEOT
YUAT YV IBELHEERERESHOERET
BMmLTw/ 2HEREEZIT I T70 0
ZHEAETO v A— (ARB) THAEA Y THNVY %
5 LC, MEESRIE & OME % M L7 DIRECT-
protect2 AREETIx, » ' FH I ¥ VIR 5BHETIE, FE%
SEICHUBEEL B IS LHBELTWEY,
ZOZEiE, ARBDA Y TFHNT VS, T IF T
v/ UITE % VEGF O¥Ehn % #f] L 72T getk &
Zz2 6N 5. --J, Hirohata 5213, KERLIED E
FEIZ,ARBDOA N ATV V& 14 8¥%5 L, ZOH
BTMENBEEREEXT 72 ANAYLY U
SRINBEIIHLT T - ABRBEBLUORT 7
U— ABBOTILEEEIEF S 29 L#
BZF AR 0N, BEOBBED 2 shiud, BIR
AN MERE & RMERE T E L 2ERED 5
BURFTEATHA).
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EBEOMEIZOWT, MIEROME) EFY ¥
T OEEDRE SN TS, BERFERIEAE 138/
BFEOBEICLD DL 3NED, EBEGERMEES
METLT I VR, EHLE) €7 ¥ 7 /N
BEOBENEREZZONE. RHTHHEELE
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3, EEESER LTV A BE TR MESE
DOFREERPEINT 52 EVRHEINTE®, £z

—346—



* T v ¥ DR & BEHTFE Tdh 5 Rotterdam fiff 3¢
T, BB ML B T IE & T B I s IR
BAREBINE I ELRINTBY, NIERDY
BT CTWERT S EBIUEICBIT LR TV E#H
HLTWBET, SH 4 OFFFETIE, BEMEILEHRS
NTWBIERID% <, WiHRAE CIEEERAIKILD
A1, WEEOAECHEHEIIEREELRDL D>
7z

BIRME LIS FERE L O TR S K, 1
£, BEOa Y Pu— VOFEILEZEEZZ LN
5. Shlks OWFETHA VIEHRAETHH, B
EWREREFOT Yy bo— )L FBERAKILDHE
BIZOWTRHETE R o7 T LMERR
CEREMESEREREEE2R7H™, mega
b O =V OFIE 1 [ HbAle DA TIT WV ETR M
WOFNMIRETH 7. 5%, BREMEDL D/
RIME ZRENLEERbNS,

S, F4ld, 2 WERFBEE BV CERRATK
L& MBEEOMEL FHE L. BRI, HERR
MEAEFEAE R S O DL EEE ORE S L Ok
FOEHFRVLETH A, T2, Sk, BRHEM/AM
ERELRMEREDLBET L AERETFZH L2
S8, HBLTFHRHEREZTAL LIS HRS
REBLEEEbh 2,

#HOW
MDCT DHEB L UHRELRIBEZ W& LA
ROz mliEmbs fRERERICEH LTS
X ®

1) Kannel WB, McGee DL: Diabetes and glucose tol-
erance as risk factors for cardiobascular disease:
the Framingham Study. Diabetes Care 2: 120—~126,
1979

2) Wingard DL, Barrett-Connor E: Heart disease
and diabetes. In Diabetes in America, 2nd edition
(Harris MI, Cowie CC, Stern MP et al eds), pp429—
448 US Govt. Printing Office, Washington, DC
(1995)

3) Stamler ], Vaccaro O, Neaton JD et al: Diabetes
and other risk factors, and 12-yr cardiovascular
mortality for men screened in the Multiple Risk
Factor Intervention Trial. Diabetes Care 16: 434—
444,1993

4) Greenland P, LaBree L, Azen SP et al: Coronary
artery calcium score combined with Framingham
score for risk prediction in asymptomatic individu-
als. JAMA 291: 210-215, 2004

5) Cordeiro MA, Lardo AC, Brito MS et al: CT angi-
ography in highly calcified arteries: 2D manual vs.
modified automated 3D approach to identify coro-
nary stenoses. Int ] Cardiovasc Imaging 22: 507-

—347—

6)

7)

10)

1)

12)

13)

14)

15)

16)

17)

18)

19)

11

516, 2006

O’Rourke RA, Brundage BH, Victor Froelicher
VH et al: American college of cardiology/ Ameri-
can Heart Association Expert Consensus Docu-
ment on electron-beam computed tomography for
diagnosis and prognosis of coronary artery disease.
Circulation 102: 126-140, 2000

Kronmal RA, McClelland RL, Detrano R et al:
Risk factors for the progression of coronary artery
calcification in asymptomatic subjects: results from
the Multi-Ethnic Study of Atherosclerosis (MESA).
Circulation 115: 2722-2730, 2007

Loria CM, Liu K, Lewis CE et al: Early adult risk
factor levels and subsequent coronary artery calci-
fication: the CARDIA Study. ] Am Coll Cardiol 49:
2013-2020, 2007

Mehrotra R, Budoff M, Christenson P et al: De-
terminants of coronary artery calcification in diabe-
tes with and without nephropathy. Kidney Int 66:
20222031, 2004

Yokoyama K, Nishioka M, Sakuma T et al: Most
patients with coronary artery calcification have no
coronary artery stenosis and hyperphosphatemia
should be important in re-evaluating the K/DOQI
guideline. Ther Apher Dial 10: 101, 2006

Taki K, Takayama F, Tsuruta Y et al: Oxidative
stress, advanced glycation end product, and coro-
nary artery calcification in hemodialysis patients.
Kidney Int 70: 218-224, 2006

Nishioka H, Furukawa N, Shimoda S et al: Predic-
tors of coronary heart disease in Japanese patients
with type 2 diabetes: Screening for coronary artery
stenosis using multidetector computed tomogra-
phy. ] Diabetes Invest 1: 50-55, 2010

The Action to Control Cardiovascular Risk in
Diabetes Study Group: Effects of intensive glucose
lowering in type 2 diabetes. N Engl J] Med 358:
25452559, 2008

Wolfe MI, Iqubal N, Gefter W et al: Coronary ar-
tery calcification at electron beam computed to-
mography is increasedin asymptomatic type 2 dia-
betics independent of traditional risk factors. ] Car-
diovasc Risk 9: 369376, 2002

Massone T, Meyer PM, Kondos GT et al: Rela-
tionship of traditional and nontraditional cardiovas-
cular risk factors to coronary artery calcification in
type 2 diabetes. Diabetes 56: 8349-855, 2007

Reaven PD, Emanuele N, Moritz T et al: Prolifera-
tive diabetic retinopathy in type 2 diabetes is re-
lated to coronary artery calcium in the Veterans af-
fairs diabetes trial. Diabetes Care 31: 952-957, 2008
Tong PCY, Kong AP, So WY et al: Interactive ef-
fect of retinopathy and macroalbuminuria on all-
cause mortality, cardiovascular and renal end
points in Chinese patients with type 2 diabetes mel-
litus. Diabet Med 24: 741-746, 2007

Gimeno-Orna JA, Faure-Nogueras E, Castro-
Alonso FJ et al: Ability of retinopathy to predict
cardiovascular disease in patients with type 2 dia-
betes mellitus. Am ] Cardiol 103: 1364-1367, 2009
Yuyun MF, Adler AI, Wareham NJ: What is the
evidence that microalbuminuria is a predictor of



12

20)

21)

22)

23)

24)

cardiovascular disease? Curr Opin Nephrol Hyper-
tens 14: 271-276, 2005

Valmadrid CT, Klein R, Moss SE et al: The risk of
cardiovascular disease mortality associated with
microalbuminuria and gross proteinuria in persons
with older-onset diabetes mellitus. Arch Intern
Med 160: 1093-1100, 2000

Fong DS, Aiello LP, Ferris FL 3rd et al: Diabetic
retinopathy. Diabetes Care 27: 2540-2553, 2004

Lee TS, MacGregor LC, Fluharty SJ et al: Differ-
ential regulation of protein kinase C and(Na, K)-
adenosine triphosphatase activities by elevated glu-
cose levels in retinal capillary endothelial cells. ]
Clin Invest 83: 90-94, 1989

Funatu H, Yamashita H, Ikeda T etal An-
giotensin II and vascular endothelial growth factor
in the vitreous fluid of patients with diabetic macu-
lar edema and other retinal disorders. Am ] Opthal-
mol 133: 537-543, 2002

Slolie AK, Klein R, Porta M et al: Effect of cande-

25)

26)

27)

sartan on progression and regression of retinopa-
thy in type 2 diabetes (DIRECT-Protect 2): a ran-
domized placebo-controlled trial. Lancet 372: 1385~
1393, 2008

Hirohata A, Yamamoto K, Miyoshi T et al: Im-
pact olmesartan on progression of coronary athero-
sclerosis. ] Am Coll Cardiol 55: 976-982, 2010

Kwon HM, Kim BJ, Oh JY et al: Retinopathy as an
indicator of silent brain infarction in asymptomatic
hypertensive subjects. ] Neurol Sci 252: 159-162,
2007

Ikram MK, Witterman JCM, Vingerling JR et al:
Retinal vessel diameters and risk of hypertension:
the Rotterdam Study. ] Hypertens 47: 189—-194,
2006

The DECODE Study group: Glucose tolerance and
mortality: comparison of WHO and American Dia-
betic Association diagnostic criteria. Lancet 354:
617621, 1999

—348—



	80巻12号P6
	80巻12号P7
	80巻12号P8
	80巻12号P9
	80巻12号P10
	80巻12号P11
	80巻12号P12



