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ABSTRACT

Background and Objectives : Apolipoprotein B (Apo-B) has been reported to be a better predictor of the co-
ronary artery disease (CAD) than the cholesterol indexes. The aim of this study was to examine the con-
cordance/discordance between the apolipoprotein B levels and the cholesterol indexes, and to assess the factors
affecting the discordance. Subjects and Methods : A total of 11,816 participants (6,965 men and 4,851 women)
were enrolled in this study from all the individuals who participated in medical screening examinations at the
health promotion center in Kangbuk Samsung Hospital from January to December 2002. All the participants
had no history of coronary artery disease. We assessed the concordance between the biochemical parameters of
the atherogenic indexes, and we evaluated the factors affecting the discordance. Results : Despite the fact that
the Apo-B and the various cholesterol indexes were highly correlated, the concordance rate was merely 47-56%.
Multinomial logistic regression analysis showed the possibility of an increased risk for the group of discordance
in whom Apo-B level was disproportionately higher than LDL cholesterol in the elderly, the smokers, the men
and the people having a larger waist circumference, a lower total cholesterol level, a higher triglyceride level and a
higher HDL-C level. Conclusion : The measurement of apo B, along with the measurement of the standard
lipid profile, could be a great help in evaluating the CAD risk and for aiding in the treatment of dyslipidemia in
the elderly, the smokers, men and the people having a larger waist circumference, a lower total cholesterol level, a
higher triglyceride level and a higher HDL-C level. (Korean Circulation J 2005;35:436—442)
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Table 1. Characteristics of study population

Total (n=11816)

Men (n=6965) Women (n=4851)

Age (years) 459+11.3
Systolic BP (mmHg) 120.3£18.0
Diastolic BP (mmHg) 76.8+11.7
Body mass index (kg/m?) 23.8+3.1
Waist circumference (cm) 80.5£9.1
Total cholesterol (mg/dL) 207.7+37.0
Triglyceride (mg/dL) 151.3+106.2
HDL-C (mg/dL) 56.4+11.7
LDL-C (mg/dL) 120.0£30.8
Non-HDL-C (mg/dL) 151.3+38.2
TC/HDL-C 3.85+1.13
Apo A; (mg/L) 118.7+21.8
Apo B (mg/L) 99.8+26.8
Apo B/Apo A, 0.87+0.29
Fasting glucose (mg/dL) 94.3+22.8

3193 (27%)
1050 ( 8.9%)
696 ( 5.9%)

Hypertension (n (%))
Smokers (n (%))
Diabetes mellitus (n (%))

45.7%£11.0 46.2+t11.7
120.8+16.1 119.6+20.4
78.1%11.2 749+12.2
242128 23.2%33
84.41+75 74.8+8.4
209.0%36.4 205.9+378
167.9+115.5 127.6%+85.9
529+13.1 61.5+15.3
121.5+30.4 117.9£31.2
156.1£37.0 144.4£38.8
416+ 1.17 3.54+1.03
117.2+21.2 120.7%£22.5
103.9%26.0 93.9%126.7
0.92+0.29 0.81£0.29
96.6+£23.9 90.9£20.7
2007 (28.8%) 1186 (24.4%)

945 (13.6%)
466 (1 6.7%)

105 ( 2.2%)
230 ( 4.7%)

Values are mean*SD. All p<0.001. HDL-C: high density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol, TC: total

cholesterol, Apo: apolipoprotein, BP: blood pressure

Table 2. Correlation coefficients within lipoprotein parameters
Total  Men Women

LDL-C and Apo B 0.734  0.723 0.756
Non-HDL-C and Apo B 0.830 0.814 0.841
Triglyceride and Apo B 0.331  0.279 0.372
Total cholesterol and Non-HDL-C ~ 0.924  0.936 0.921
TC/HDL-C and Apo B/Apo A, 0.726  0.695 0.749

All p<0.01. Apo: apolipoprotein, HDL-C: high density lipoprotein
-cholesterol, LDL-C: low density lipoprotein-cholesterol, TC: total
cholesterol
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Table 3. Concordance analysis by quintiles among various atherogenic indexes

Apo B and LDL cholesterol levels

Quintiles of Apo B (mg/dL)

Quintiles of LDL-C (mg/dL)

<17 71-92 92-105 105-122 122<
<94 62.7%* 21.1% 8.8% 5.4% 2.0%
94-111 23.5% 39.9%* 21.9% 11.1% 3.6%
111-126 8.1% 26.3% 33.3%* 24.3% 8.0%
126-145 4.5% 9.6% 25.2% 37.4%* 23.3%
145< 2.3% 2.5% 6.7% 23.3% 65.2%*
Apo B and non-HDL cholesterol levels
Quintiles of non-HDL-C (mg/dL) Quineiles of Apo B (mg/dL)
<71 77-92 92-105 105-122 122<
<119 71.0%* 24.5% 3.1% 0.2% 0.3%
119-139 17.1% 47.1%* 29.6% 5.8% 0.4%
139-159 5.8% 20.3% 40.2%* 30.4% 3.3%
159-182 4.0% 5.4% 18.8% 48.0%* 23.7%
182< 2.3% 2.1% 4.4% 16.9% 74.2%*
Apo B and triglyceride levels
Quintiles of triglyceride (mg/dL) Quintiles of Apo B (mg/dL)
<17 71-92 92-105 105-122 122<
<80 40.7%* 27.2% 17.3% 10.5% 4.3%
80-108 21.4% 24.8%* 23.0% 19.8% 11.0%
108-143 15.1% 20.5% 21.5%* 24.1% 18.9%
143-203 8.9% 14.6% 20.7% 26.2%* 29.6%
>203 7.8% 11.7% 15.6% 24.5% 40.4%*
Total cholesterol/HDL cholesterol and Apo B/Apo A;
Quintiles of TC/ HDL-C Quintiles of Apo B/Apo Ay
<0.63 0.63-0.77 0.77-0.91 0.91-1.08 1.08<
<2.91 71.0%* 23.1% 3.7% 1.3% 1.0%
2.91-3.49 19.8% 46.8%* 25.9% 5.8% 1.8%
3.49-4.07 4.1% 21.9% 42.8%* 26.0% 5.2%
4.07-4.78 3.0% 5.5% 21.1% 43.5%* 26.9%
4.78< 1.9% 2.9% 6.6% 23.4% 65.2%*

#! concordant LDL cholesterol and Apo B data (i.e.,

the proportion of population in whom both atherogenic indexes fell into the same

quintile of the distribution). Apo: apolipoprotein, LDL-C: low density lipoprotein-cholesterol, non-HDL-C: non-high density lipoprotein-
cholesterol, HDL-C: high density lipoprotein-cholesterol, TC: total cholesterol
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Table 4. Degree of agreement among various atherogenic indexes

Total

Atherogenic indexes k* Agreement
Apo Bvs TC 0.34 Fair
Apo B vs LDL-C 0.35 Fair
Apo B vs non-HDL-C 0.45 Moderate
Apo B vs triglyceride 0.15 Slight
Apo Al vs HDL-C 0.28 Fair
TC/HDL-C vs Apo B/Apo Al 0.42 Moderate
Men

Atherogenic indexes k* Agreement
Apo Bvs TC 0.35 Fair
Apo B vs LDL-C 0.35 Fair
Apo B vs non-HDL-C 0.43 Moderate
Apo B vs triglyceride 0.12 Slight
Apo Al vs HDL-C 0.30 Fair
TC/HDL-C vs Apo B/Apo Al 0.40 Fair
Women

Atherogenic indexes k* Agreement
Apo Bvs TC 0.35 Fair
Apo B vs LDL-C 0.39 Fair
Apo B vs non-HDL-C 0.46 Moderate
Apo B vs triglyceride 0.17 Slight
Apo Al vs HDL-C 0.27 Fair
TC/HDL-C vs Apo B/Apo Al 0.43 Moderate

*! the k statistics, on a scale from O to 1, reflects the degree of ag-
reement between 2 variables, T: the levels of agreement range from
slight (k 0.0 to 0.20), fair (0.21 to 0.40), moderate (0.41 to 0.60),
substantial (0.61 to 0.80), and to almost perfect (0.81 to 1.00), ac-
cording to Landis and Koch.” Apo: apolipoprotein, HDL-C: high
density lipoprotein-cholesterol, LDL-C: low density lipoprotein-
cholesterol, TC: total cholesterol

Table 6. Multinomial logistic regression analyses with concordance,
moderately discordant LDL-C and Apo B levels as dependent va-
riables

Group III vs Group 11

Variable Odds 95% CI p
Sex (men) 1.368 (1.214-1.542) <0.001
Age 1.021 (1.016-1.026) <0.001
Total cholesterol 0.960 (0.956-0.964) <0.001
HDL-cholesterol 1.029 (1.025-1.034) <0.001
Triglyceride 1.003 (1.002-1.004) <0.001
Waist circumference 1.023 (1.015-1.030) <0.001
Smoking 2.146 (1.835-2.509) <0.001
Hypertension 1.113 (0.990-1.251) 0.074
Diabetes mellitus 0.907 (0.734-1.121) 0.366
Group III vs Group 1

Variable Odds 95% CI P
Sex (men) 0.876 (0.774-0.992) 0.037
Age 1.002 (0.997-1.008) 0.358
Total cholesterol 1.017 (1.012-1.021) <0.001
HDL-cholesterol 0.984 (0.979-0.988) <0.001
Triglyceride 0.999 (0.999-1.000) 0.108
waist circumference 1.002 (0.994-1.009) 0.695
Smoking 0.563 (0.445-0.712) <0.001
Hypertension 0.912 (0.806-1.033) 0.148
Diabetes mellitus 0.734 (0.584-0.922) 0.008

Group I refers to subjects belong to an LDL-cholesterol quintile
that was higher than its corresponding Apo B quintile, Group II
refers to subjects belong to an Apo B quintile that was higher than
its corresponding LDL cholesterol quintile, Group III refers to
subjects with concordance of Apo B and LDL cholesterol

Table 5. Characteristics of Individuals with concordance, moderately discordant LDL-C and Apo B levels

Group I (n=3137)

Group II (n=3055) Group III (n=5624)

Men n (%)° 1483 (47.3%)

Age (years) 44.7+t11.4
Systolic BP (mmHg) 118.7+17.6
Diastolic BP (mmHg) 755t 11.4
Body mass index (kg/m?) 23.3£3.0
Wiaist circumference (cm) 78.31+8.9
Total cholesterol (mg/dL) 212.4+27.7
Triglyceride (mg/dL) 114.3+£68.0
HDL-C (mg/dL) 61.7£14.8
LDL-C (mg/dL) 129.4+21.4
Non-HDL-C (mg/dL) 150.7+28.4
TC/HDL-C 3.621+0.98
Apo A; (mg/L) 116.3£23.9
Apo B (mg/L) 88.4t17.9
Apo B/Apo A, 0.80%+0.25
Fasting glucose (mg/dL) 90.9+£17.8
Hypertension n %) * 707 (22.5%)
Smokers n (%) " 146 ( 4.7%)
Diabetes mellitus n (%) ' 110 ( 3.5%)

2204 (72.1%) 3278 (58.3%)

48.1+10.8* 454+11.4*"
1232+ 17.7% 119.7+18.2+T
78.9% 11.6* 763+ 11.8*"
24.5+2.8" 23.6%3.1*T
83.8+8.0* 79.9+93+T
203.8+30.1* 207.3+44.0* 7
222.0+ 144.7* 133.6+77.3+1
49.2+12.1* 574+ 14.4*7
107.3+20.3* 121.8+37.1* 1
154.5+30.9* 149.9+45.67
435+1.13* 3.82+1.20*F
118.1+20.3* 1203+21.2+1
109.8 + 18.7* 100.8+31.8*1
0.96+0.25* 0.87+0.32+F
99.1+27.8* 93.5+21.8*"

1043 (34.1%)
406 (13.3%)
277 ( 9.1%)

1443 (25.7%)
498 ( 8.9%)
309 ( 5.5%)

Values are mean = SD. All p<0.001. Group I refers to subjects belong to an LDL-cholesterol quintile that was higher than its corresponding Apo B
quintile, Group II refers to subjects belong to an Apo B quintile that was higher than its corresponding LDL cholesterol quintile, Group III
refers to subjects with concordance of Apo B and LDL cholesterol, HDL-C: high density lipoprotein-cholesterol, LDL-C: low density lipoprotein-
cholesterol, Apo: apolipoprotein, BP: blood pressure, TC: total cholesterol. *: significantly different for Group I vs. Group II or 1II, t:
significantly different Group Il vs. Group III by Student-Newman-Keuls post hoc analysis, p<0.05. F: chi-square for linear trend: p<0.001
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