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ABSTRACT

Background and Objectives: Coronary artery calcification (CAC) has been used as surrogate marker for coronary
atherosclerosis. We developed a set of age-and gender-stratified CAC distribution and risk factors for CAC in a
population of asymptomatic Korean subjects. Subjects and Methods: Between 2003 and 2007, 3,961 asymptomatic
subjects without a history of ischemic heart disease (male 64%, mean age 56 10 years) were screened for CAC by
the use of multi-detector computed tomography. Results: The total CAC score was assigned to a percentile according
to age and gender. The prevalence of CAC and mean CAC score increased with age [p<0.001 by analysis of variance
(ANOVA)]. The prevalence of CAC (mean CAC score) was 36.2% (60.5 £ 236.1) in males, and 17.0% (15.1 =84.0) in
females. The age-and sex-adjusted odds ratio for the presence of CAC for subjects with diabetes was 1.542 [95%
confidence interval (CI) 1.252-1.899], for subjects with hypertension was 1.673 (95% CI 1.430-1.956), for subjects
with metabolic syndrome was 1.727 (95% CI 1.461-2.042), and for subjects with abdominal obesity (abdominal
obesity defined as a waist circumference =90 cm in males; >80 cm in females) was 1.445 (95% CI 1.222-1.709).
Conclusion: This study reports the distribution of CAC score by age and gender. It will serve as a reference standard
for the clinical interpretation of CAC results in the asymptomatic Korean population. (Korean Circ J 2008;38:29-35)
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=7A, e &8, AAF A4 (body mass index, BMI),
Z4steint sl Edle 55 gt = AHE

&S Tals] 4l Aol EAE olgslo] S eluint
2 59| A Apole] F1 AHolN 2Reloiy, oA
5 ST, TR A ZE2HE (high density
lipoprotein cholesterol, HDL—cholesterol), =A%, &-&
o, I3E M4 (hemoglobin Ale, HbAlc), high sensitive
C—reactive protein (hs—CRP)E Z43l%th AUE X|chal
ZH 2 HE (low density lipoprotein cholesterol, LDL—cho-
lesterol) 2 FAA "] 400 mg/dLu|THY W] Friedewald
formulac] OS] 7FHE 0 Tkt TRgRe 257] @
¢} 140 mmHgoo] AL o]¢h7] ¢ 90 mmHgo|AF B
WA B85kl Q= A2, TS National Dia-
betes Data Group?| Zgt7]|Eo) el FEEG o] 126 mg/
dL oFolAY dA dd7sHA B dledFdAzs W
1 = A= 519t} National Cholesterol Education
Program Guideline®| w2} ZZYAHE >240 mg/dL &
= AE Ay FYAHE >160 mg/dLYl --2F 2]&
FoAE Bgeta Qi A4S nAEFoR Basgt” o

Al F57-2 2005 7HAE National Cholesterol Education
Programe] 7|04 2 vk SHEL ofxlol-eje} A|e)
71 sl E ddste] Aofste, 1) 57 vt (5 &
&l >90 cm, HAk >80 cm, AP, 2) TR A5 (2150
mg/dL), 3) U= ekl Ze| A8 E2] A5} (FAF (40 mg/
dL, 9%} (50 mg/dL), 4) B 45 (>130/85 mmHg), 5) &
5 8o A5 (2100 mg/dL) 5 37 oM< 7H BE-=

atolch” BMI 25 kg/m’o]4S vlgto 2 agitt, @7 &4
3L QAU T4 FAlFo] 9l AL FAR R BE st

ST Malst 23| ZAL
2788 MDCT scanner (Sensation 16, Siemens Medical
Systems, Erlangen, Germany)S ARESHo] §4-9] topogram
S A3t B S8FA =23 W (retrospective gating)< A}
L3107 tube voltage 120 kV, 110 effective mAs, 200 mm,
pitch 0.2, collimation 16 X 0,75, image reconstruction
thickness/interval 3 mm/3 mm, gantry rotation speed
0.42 secE FAS At Ho]EHE 400 ms acquisition
window & ©]-85}¢] 3 mm 7 AW 0 2 AJ-J3}¥Tt, Wizard
VB10B (Somaris/5 VB10B—W, SynGo, Siemens, Germany)
ERRE AMgalel THED AsisE i, B
2 A5 (left main coronary artery), A5l
W (left anterior descending artery), 3| (left
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(one—way analysis of variance, ANOVA)Z A5t} 2+
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W+ BEUAR TOIT, p0.052 o EAHOR Soja
Ao sl FAAE= SPSSEAZRIH (SPSS
11,5 for windows)= ©]-8-3}% T},
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Table 1. Baseline characteristics of study population

Male Female
Age (years) 5610 57*+10
Gender, n (%) 2558 (64.4) 1403 (35.6)
BMI (kg/m?) 24.7£2.6 232+29
Waist circumference (cm) 88.2£7.6 854185
Total cholesterol (mg/dL) 199+£33 205+34
LDL-cholesterol (mg/dL) 120+31 124 +32
HDL-cholesterol (mg/dL) 52%13 61115
Triglyceride (mg/dL) 134 £86 101 =57
Hypercholesterolemia (%) 13.4 18.6
Systolic blood pressure (mmHg) 122+16 11818
Diastolic blood pressure (mmHg) 80+ 11 73+12
Hypertension (%) 39 32.6
Fasting plasma glucose (mg/dL) 104 £25 96+ 18
Impaired fasting glucose (%) 29.9 18.6
Diabetes mellitus (%) 15.6 9.1
hs-CRP 0.18£0.51 0.14 £0.43
Current smoking (%) 33.5 4.8
Metabolic syndrome (%) 32.8 28.7
Multiple risk factors (%) 24.5 13.8
CAC score 60.5£236.1 15.1 £84.0
CAC prevalence (%) 36.2 17.0

Data are presented as mean = SD when appropriate. Hypercholeste-
rolemia defined as total cholesterol >240 mg/dL or LDL-choles-
terol =160 mg/dL. Impaired fasting glucose defined as fasting plasma
glucose of 100 to 125 mg/dL; percentage is based on those without
diabetes. Multiple risk factors identified by 2 of the following: diabetes
mellitus, hypertension, hypercholesterolemia, current smoking. Meta-
bolic syndrome identified by 3 of the following: Abdominal obesity
(increased waist circumference: men >90 cm, women >80 cm), High
TG =150 mg/dL, Low HDL-cholesterol (men, <40 mg/dL, women,
<50 mg/dL), High blood pressure (=130/85 mmHg), High fasting
plasma glucose, =100 mg/dL. BMI: body mass index, LDL-choleste-
rol: low density lipoprotein cholesterol, HDL-cholesterol: high density
lipoprotein cholesterol, hs-CRP: high sensitive C-reactive protein,
CAC: coronary artery calcification

Donghee Kim, et al. 31

2 926.1%7F AT, 37.9%7} FE= YFL, 28.5%7F &
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Table 2. Coronary artery calcium score in asymptomatic men (n=2,558) and women (n=1,403) within each age strata

Age (years) <40 40-49 50-59 60-69 >170
Women (n=58) (n=249) (n=533) (n=450) (n=113)
25" percentile 0 0 0 0 0
50" percentile 0 0 0 0 2.1
75™ percentile 0 0 0 0.1 62.2
90™ percentile 0 0 1.3 56.4 216.6
Mean =SD 0£0.2 0.8+6.0 23%9.7 23.1£80.7 83.1£235.8
Median 0 0 0 0 2.7
Men (n=131) (n=579) (n=896) (n=730) (n=222)
25" percentile 0 0 0 0 0
50™ percentile 0 0 0 29 36.6
75™ percentile 0 0 14.2 70.3 230.0
90™ percentile 0 3.5 69.4 241.6 773.6
Mean =SD 1.5£9.8 6.21+44.6 28.9£100.7 100.1£314.7 234.4£472.0
Median 0 0 0 29 36.6
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Table 3. Multivariable-adjusted odds ratios for coronary artery calcium with metabolic risk factors

Univarable analysis

Multivariable analysis
age and sex adjustment

Multivariable analysis
age, sex and BMI adjustment

OR (95% CI) P OR (95% CI) p

OR (95% CI) p
FBS > 100 mg/dL 1.946 (1.691-2.239)  <0.001
TG >150 mg/dL 1.201 (1.024-1.408) 0.024

HDL-chol <40 mg/dL (male),
<50 mg/dL (female)
BP >130/85 mmHg

Abdominal obesity

1.182 (0.988-1.415) 0.067

2.400 (2.081-2.769)
1.330 (1.154-1.533)

<0.001
<0.001

1.428 (1.223-1.668) <0.001 1.396 (1.192-1.634) 0.000
1.230 (1.030-1.469) 0.022 1.154 (0.962-1.384) 0.123
0.916 (0.751-1.118) 0.388 1.061 (0.866-1.299) 0.568
1.648 (1.409-1.928) <0.001 1.554 (1.323-1.827) 0.000
1.445 (1.222-1.709) <0.001 1.331 (1.084-1.633) 0.006

Abdominal obesity: waist circumference >90 cm in male; >80 c¢m in female. BMI: body mass index, OR: odds ratio, CI: confidence interval, FBS:
fasting blood sugar, TG: triglyceride, HDL-chol: high density lipoprotein cholesterol, BP: blood pressure

Table 4. Multivariable-adjusted odds ratios for coronary artery calcium with metabolic risk factors in asymptomatic men and women

Women

Men
Univarable analysis MV analysis* Univarable analysis MV analysis*
ORO5%C) ORO5%C)  p ORO5%CD  p OR(©5%CD  p
FBS =100 mg/dL aotauty) QOO (g3 <0001 (g @O0 ol 02
TG =150 mg/dL Wt02798 OV gagiroey 068 ooitose OB ggilingg 077
HZ%fi(fiﬁi)offf;)l? ossriee OV osiriag  OUZ (isorms OO ol 027
BPE10/8SmmHs o i Shgg <0001 (g 000 (sggity 0001 ey 00w
Abdominal obesity (o3 007y <0001 (o050 0 0205 Py 00T oty 0013
Diabetes Wssimszy O g 0012 (0P g 000 (g0 sy 0000
Hypertension @osms) OO (05Tion QN o5hhy <0001 (0 <000t
Hypercholesterolemia (115,00 0009 0 oS80 0205 (g ggi gy 0320
Metsbolic syndrome () 58T <0001 ey 000 (1 uodhinsg 0001 (T <0001
BMI 225 kg/m’ 2120 <0.001 1093 0.268

(1.563-2.875)

(0.934-1.280)

*Adjusted for age, and BMI (women only). MV: multivariable, OR: odds ratio, CI: confidence interval, FBS: fasting blood sugar, TG: triglyceride,
HDL-chol: high density lipoprotein cholesterol, BP: blood pressure, BMI: body mass index
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