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Value of Coronary Calcium Score in Type 2 Diabetics
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- Abstract -

Background: Cardiovascular disease including coronary heart disease (CHD) is the most
common cause of morbidity and mortality in patients with diabetes. But traditional risk
factor assessment is limited fo predict CHD in asymptomatic high-risk individuals. In this
study, relationship between coronary calcium score (CCS) and CHD was evaluated to
determine value of coronary artery calcification detected by mulfi-slice spiral computed
tfomography to predict CHD in high risk asymptomatic patients with type 2 diabetes.
Methods: 127 patients were enrolled who admitted in Yeungnam University Hospital
between December 2004 and May 2005. Standard cardiovascular risk factors and the CCS
measured by multi-slice spiral computed tomography were assessed.

Results: Enrolled subjects were consisted of 56 subjects with diabetes and 71 subjects
without diabetes. The mean CCS was significantly greater in patfients with diabetes than
without diabetics (P < 0.01). In both groups, patfients with higher CCS had higher
prevalence of CHD (P < 0.05). In all subjects, LDL cholesterol levels and CCS were
significantly associated in mulfi-variate analysis (P < 0.05). In patfients without diabetes,
age was only associated with presence of CHD (P < 0.05). CCS was only associated with
CHD in patients with diabetes, even after adjusting for the effects of age, LDL cholesterol
and CRP (P < 0.05).

Conclusion: Therefore, multi-slice spiral computed tomography can non-invasively and
accurately detect coronary calcification. By detection of coronary artery calcification, it
may be possible to predict coronary heart disease early in high-risk asymptomatic patients
with type 2 diabetes. (J Kor Diabetes Assoc 30:303~311, 2006)

Key Words: Cardiovascular disease, Coronary calcium score, Coronary heart disease, Type
2 diabetes

1=
=
N
ot

M E

¥

lo ot lo |
ok
olN

2] Wkl Eo] ARt} 2~5u) oA =31, 50% o4
HgEASo] e ARk Eikshe AdaEste)
| olel] Apeia Rasle] Qe pakEmlAs)

- 303 -

Z93} 91 F shig gelA] Y. FaEAs ks A QAES T, 18, AEEAA ] Z7)
AFEAgle) A%, U] 2] oy Solml*Y ol
HUR: 2006 3”8 14, EQjUX: 2006 7€ 6Y, HMAXK}L: ARE, AHOistm olnichst Liakstmal



- S=E M 307 M4=2, 2006 —

A8 Q7 = ol83lo] APz ] WAS odl5slo] gt
o1} 1 AIFEL 60~65% AR YA HaElw gl 3
eSS AHs] i3l 9IRS AWl tiEA
Q1 W % 3h}Q] Framingham score®t A%, A4l
elaee], Hal Azgst A4 Gol AdE]ar 9ot ol
g HHES TS 18R] AR e
s dAIFshs dis SAPE e Ao 4eiA o, 2
e AR M-S dl&se qIzkeet Solwrt A v
|t 33} wollA] Atk A whell tigt Q5] %18

o)

A 24 ° S &
AR Aol Al 2ARte] BgFue) MRaE =
ek vpgolm] ole] QiTell SAEe] ARuAse)
At Aggo] G Ao FeiFeH . A olgum
ol v LY AR SEee e AR A

o

sdelgnTt e PSR B RS A
slof ofe] ATollA AgEa e,

olol] ARH BPFUAL] 2 1ART AR P
el FE A Aele] BB 4315t
7h §-834) Slobiy] S1al, vHEE LY ARt B
BEE Bl BYBH HHAFE Sk, BYE 4
slske] S} FYBuALe] JABAS Uobrgick

<

N

-
fle]
T
-
T
_

Chat &

2004 1294} 2005 4974 deiela olzjofst
Hamie) nlel] Q198 42k % NCEP-ATP I (Third
Report of the National Cholesterol Education Program
Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults - the Adult Treatment
Panel Toll ©J3F FAHEmAg] SIAE Y sk} o]
A AR Fzakel 150%9) 314 F IEuEsle] )9k
o] A, EH A3BAT FAE & (R HH

N, 3ogn] o) o] f2 IMHE A3|SAGT} kel
ASI 7%, AMAIZONT WA 5 AlselA) E3E
AASS Al 127799 PAEE thew Fapd T3
EATE Aelsieh b $ASS Tl g
For \Prglen, vl 7 Fold s I
S7a31e) §%ol] we} BRln o QA
Ags} AES vlm Bl BaE 2
Aol Lol SUEA} Bz
o

it

[ed
&

o
o}

=2
2

,d
A
o,
[
r )
o.
off
=

F

i
ok
i
>

e} BaEiRlToll= 20054 vE i e (American
Diabetes Association)ol|4] AA3F Rek7|F ey RHalsl=
ARy FaHAE eE sick ARY Faie
serdolR o Firdshale] HiF QAE 64.5 £ 0.841% %
FaHe] f 77k 3 154.7 = 21.070L0|gek v
5 QIFE 1ol T AFL 644 £ 1L1AI%CE

S Wes 24 8 7, S5 59 AAAIES
Al3Bsigiar B el el E7Ie 24kl AR
ZA4 (body mass index, BMD)+ A% (kg)S 7] (m)<]
AFoz viro] Atelelct. w5719 o|gky] dst
(mmHg)g <ekelella] ZAslgie. 8k INC 74F Bt
A] (The Seventh Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure)ell <J3ll v 2lxlolA= 537
"3t 140 mmHg o1& B o]k71&Est 90 mmHg ©1, 2
ITHsklellAlE 757199k 130 mmHg, o = o]gh]
3t 80 mmHg olFoF Aefslolsr sl okAlE &
Sk e A9E EEIP?. FFAlsHES H4)
A (enzymatic colorimetry Kyowa Medex co., Ltd), %
AL glycerol AW, =AY Za|2e 53} A
U2 Aehy  FeEl~eE52 &4 (direct  enzymatic
assay, Kyowa Medex co., Ltd.)= o|-&slo] 49y C-Ht
A <de wlelHodd  (Latex-enhanced  turbidimetric
immunoassay, Denka Seiken co., Ltd.)S o]-83}o] &3}
ek A= AU5400 (Olympus®, Japan)S A8}k
RE 5L ) A3)sle] 24 glal dgubd v
A AL ool Alslsleicl. General Electric
Medical SystemAF9] discovery ST 8-slice PET-CTE o]&
slo] 48 9lo] Smart Score SystemS AREslo] HAlsh
ek e Azl 24 B dake Esled
7k oA wkE FAleded g a8 % Hounsefield Unit
130 o]g<] d%] wololl o WeX]ell s A5 stk
o] = FrlolzollA F8H A3 FAE tsl] F= W
HE Agsio] Aesteldcl?. dedsle] §55 &

Ll
7] el B sAlelld] AAE, A 24, AEasE Al

- 304 -



— O Q| 791 W2Y ity

STOIHN 2YSH ML

5ol R84 -

Table 1. Clinical Characteristics of Study Population.

with CHD without CHD
N 46 81
Sex (M/F) 28/18 37/44
Age (years) 67.9 + 1.0" 62.5 +
Hypertension (-/+) 6/40" 25/56
DBP (mmHg) 78.6 + 1.8 784 + 1.1
SBP (mmHg) 1315 + 2.9 1309 + 1.8
BMI (kg/m’) 239 £ 05 235 + 04
Smoking (-/+) 1927 49/32
TG (mg/dL) 161.5 + 17.4 175.1 + 18.9
TC (mg/dL) 199.0 + 8.5 1828 + 5.5
LDL-C (mg/dL) 1256 + 6.7 105.8 + 4.7
HDL-C (mg/dL) 449 + 2.1 486 + 1.9
CRP (mg/dL) 32 £ 07 14 05
GGT (U/L) 39.7 = 4.4 57.6 £ 9.3
DM (-/+) 26/20 45/36
CCS 1006.5 + 214.9" 256.4 + 527

Data are expressed as mean *= SE.

BMI: body mass index, CCS: coronary calcium score, CRP: C-reactive protein, DBP: diastolic

blood pressure, HDL-C: high density lipoprotein cholesterol, LDL-C: low density lipoprotein

cholesterol, SBP: systolic blood pressure, TC: total cholesterol, TG: triglyceride.

* P < 0.05, compared with “without CHD”.
t P < 0.01, compared with “without CHD”.
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Table 2. Clinical Characteristics of Subjects with or without Diabetes.

with diabetes (n = 56) without diabetes (n = 71)

with CHD without CHD with CHD without CHD
N 20 36 26 45
Sex (M/F) 12/8 16 / 20 16 / 10 21/ 24
Age (years) 67.8 + 1.4" 62.8 + 1.7 68.0 + 1.4" 62.3 + 1.4
Hypertension (-/+) 1/19 6/ 30 5721 19 /26
DBP (mmHg) 82.0 + 2.1 781 + 16 760 + 2.6 786 + 1.6
SBP (mmHg) 138.0 + 4.1 131.0 + 2.7 1265 + 3.9 130.8 + 2.4
BMI (kg/m’) 244 + 09 22.8 + 0.5 235 + 06 242 + 05
Smoking (-/+) 9/ 11 2/ 14 10 / 16" 27/ 18
Duration of DM (mo) 1719 + 398 145.1 + 244
TG (mg/dL) 189.3 + 29.7 188.7 + 28.5 139.1 + 18.4 161.5 + 22.4
TC (mg/dL) 1982 + 12.9 182.9 + 7.65 199.7 + 10.8 182.7 + 7.1
LDL-C (mg/dL) 1238 + 10.1 102.5 + 6.5 127.1 + 86 109.2 + 6.3
HDL-C (mg/dL) 41.8 + 3.1 41.8 + 2.3 470 + 2.6 502 + 2.4
CRP (mg/dL) 28 + 08’ 22 £ 09 35 + 11" 08 + 02
GGT (U/L) 438 + 6.9 69.5 + 16.8 358 + 4.7 473 + 7.1
HbAlc (%) 8.6 + 0.6 9.5 + 0.4
ccs 18753 + 473.5" 3727 + 914 5562 + 1445 1632 + 57.6

Data are expressed as mean * SE.

BMI: body mass index, CCS: coronary calcium score, CRP: C-reactive protein, DBP: diastolic blood
pressure, HDL-C: high density lipoprotein cholesterol, LDL-C: low density lipoprotein cholesterol, SBP:
systolic blood pressure, TC: total cholesterol, TG: triglyceride.

* P < 0.05, compared with “without CHD”.

P < 001, compared with “without CHD”.
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Fig. 1. Distribution of coronary calcium score in diabetics and non-diabetics.
Total coronary calcium score was normalized by taking natural log of (1 +
coronary calcium score). Diabetes group had higher coronary calcium score
than non-diabetes group. Patients with significant coronary stenoses had
significantly higher calcification scores than patients without stenoses in both
the diabetic patients and non-diabetic patients.

o] ghe T3} e T Aololld FAH (18/45 vs 1626, vs 680 + L4d)o] I3} 2Fe] HolF nglov]
Falo] Sl B} /A BA ), A (€23 £ 148l Rl Qs BTN Filo] Yw 1] g

- 306 -



- o2 Q| 79 N2Y Hix

gtom o CculeA) chiAS Bt} (P < 0.05). Wi

FARollA = dFo] g iaslel fie &
174, RFEidgto] 9 FollA= 67.8 +

Zrell et Zel7} Siglet (P < 0.05).

TollA 62.8 +

L4AZ

¥ 7

FuETat Gl g ol BB

= Py Aslel gEe] HolF Hlmelgich (Fig. 1).
AR5 Bhano] gl Pl ulsl ShmiaiAlol
BEE AATL flA Feh (P < 005). Y
F 3 molla] BEbasie] gl ol gl ol i)

QA AT Sl S (P < 000)

oAy B¥o| el did Rt s A3 A%
o] Aol & vlaLsi3let (Fig. 2A). 6141 olslet 624114 70

A, azla 714 oL A Fo& ¢

Felgick YT AR FEe

P<0.05

6.00—

4.00-

Log{CCS+1)

2.00

0.00 096

P<0.05

:
<62 62-70
Age

>70

A o] wje} SRS 2
614 olstollA]

B witou ceD

[ with cup

2154 + 3645,
71A4] ode] ZAgll= 7165 +

BT HN BYSY M2LN| R

S5} e

il A3]3lA15ol fol3t Hol7) gigleh aiFo]
3}o] ubajo]
ol W) S B
fe] Hol %
Fol gl

0.

gl

0

H:

o [ <
o

o1} 624

kU 1—%1:_]—]1)(1

I

3

o R8Y -

6241|0114 7011]4 735 684.4 +
8459127 614 olsle]

189.9331,

1) &PXP/I DE SR
FEI3F HolZ BYOLE (P < 0.05), 6241 o 704 of3
o BHALETH 714 ol4ke] BAE WSl e wolls 2y

Zrkeke Ao YA 9ol
TF5lo] el o] ul2 IAEA
,,_/Hg}gj\;} zr o:]eﬂ :,Loﬂ/q r/]-'—tglo]

Zha

2

(<3}

Lol ulsl e AT} Egke
624 o&e] ZAlelld felde] it
o] 9= 3RTA] @
ol gl ol s BB A5 folebA Et

ol 71A] HlRI] ¥

t} (P = 0.09) (Fig. 2B).
T FsAlelA] IdsEske] el qdskAdo]

8.007

6.00

4.00—

Log{CCS+1)

2.00

0.00—

Aol Al

(P < 0.05). G+

o] Aaglel HYFALo] =

Felgel 99

I without cHD
P O_F P=001 [ ] with cHp
051 055
: : :
<62 62-70 >70
Age

Fig. 2. Distribution of coronary calcium score stratified by age in patients with and without diabetes (A) or in diabetics with and
without coronary heart disease(B). Because coronary artery calcium accumulates exponentially in advanced lesions and in older

patients, we plotted the log-transformed calcification score after adjusting for patient age.

Table 3. Univariate and Multivariate Analysis of Coronary Heart Disease Risk Factor

Univariate Multivariate
B P value Exp (B) B P value Exp (B)
All subjects Age 0.730 0.002 1.075 0.054 0.058 1.055
(n = 127) CRP 0.105 0.060 1.111 0.050 0.458 1.051
CCs 0.001 0.001 1.001 0.001 0.016 1.001
LDL-C 0.011 0.019 1.011 0.013 0.031 1.013
Without diabetes ~ Age 0.079 0.014 1.082 0.091 0.022 1.096
(m =171 CRP 0.361 0.230 1.434 0.340 0.061 1.405
CCs 0.001 0.016 1.001 0.002 0.052 1.002
With diabetes Age 0.066 0.060 1.068 0.033 0.410 1.034
(n = 56) CRP 0.025 0.677 1.026 -0.014 0.844 0.986
CCs 0.001 0.008 1.001 0.001 0.033 1.001

CCS: coronary calcium score, CRP: C-reactive
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