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Objectives. The relationship between plasma low-density lipoproteif) LDLtholesterol and the risk of
coronary artery diseasel CADCs known, but the other characteristics of LDL, particularly particle size and
density, are unclear. The relationship between small dense LDL phenotype and non-diabetic, normocholes-
terolemic CAD was investigated in 70 patients with angiographically documented CAD, and 38 age-
matched control subjects.

Methods. Peak LDL particle diameter was determined by using 20 16% polyacrylamide gradient gel
electrophoresis. Small dense LDL phenotype was defined as particle diameter equal to or less than 255 A.

Results. LDL particle diameters in patients with CAD were significantly smaller than those in controls

02524+ 6.9 vs259.3+ 8.8 A, mean+ SD, pO 0.000100 Prevalence of small dense LDL was markedly
higher in patients with CADI 72%[than in subjects without CAD! 24%1 CAD patients had significantly
lower high-density lipoproteifl HDL (Fcholesterol and apolipoprotein A1 leveld 39.3+ 8.8 vs 49.8+
12.0, 108.1+ 20.6 vs 122.9+ 20.1mg/dIJ and higher lipoproteifl aland apolipoprotein B levels 28.8+
304 vs 16.8+ 18.8, 96.5+ 21.8 vs 80.2+ 14.9mg/dIthan non-CAD subjects, whereas total cholesterol,
LDL-cholesteral, triglyceride, remnant-like particle cholesterol and insulin levels were not increased in
CAD patients compared with non-CAD subjects. Stepwise regression analysis revealed that LDL particle
size was the most powerful independent determinant of CAIJ F value 20.04, pO 0.000100 Logistic
regression analysis revealed that small dense LDL phenotypé relative riskl RRCbf 7.0, 95% confidence
intervdl 95% CI[2.40 20.100 low HDL-cholesterdl RR of 5.6, 95% CI 2.10 15.2[0 and increased
apolipoprotein Bl RR of 5.8, 95% Cl 1.80 18.5[were independently associated with incidence of CAD.

Conclusions. High prevalence of small dense LDL is aleading cause of CAD with even normal choles-
terol levels.
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Table 10 Patient characteristics

Non-CAD CAD
p value

0O nO 380 O nO 700
Mae 28 74%0 65] 93%0 0.0059
Agel yrQ 55.4+ 12.9 58.4+ 9.0 NS
Body mass indeX] kg/m?J 228+ 2.6 237+ 34 NS
Current smokingl %] 42 50 NS
Hypertensiofl %] 38 49 NS

Continuous values are mean+ SD.
CADUO coronary artery disease.

Table 200 Comparison of metabolic parameter s between non-CAD subjects and CAD patients

Non-CAD CAD
p value

0 nO 380 O nO 700
Total cholesterod mg/dIC] 174.1+ 28.3 173.1+ 29.6 NS
Triglyceridel mg/di0] 119.9+ 134.3 128.6+ 63.7 NS
LDL-cholesterol] mg/dI] 104.7+ 239 106.1+ 24.0 NS
HDL-cholesterold mg/dId 49.8+ 12.0 39.9+ 8.8 0 0.0001
Apolipoprotein A£T1 mg/dI0] 1229+ 20.1 108.1+ 20.6 0 0.0007
Apolipoprotein Bl mg/dIC 80.2+ 14.9 96.5+ 21.8 J 0.0001
RLP-cholesterol] mg/dIC 55+ 7.7 6.0+ 4.5 NS
LA ad mg/dIO 16.8+ 18.8 28.8+ 304 0 0.0458
Uric acidl mg/dIC] 59+ 15 6.4+ 1.7 NS
Glucosg! g/dI0] 95.8+ 14.7 93.4+ 15.0 NS
IRO p U/miO 8.8+ 104 7.4+ 42 NS
HbA {1 %0 4.5+ 0.6 49+ 1.3 NS
LDL siz&l A0 259.3+ 8.8 2524+ 6.9 0 0.0001
LDL phenotype B] %[ 24 72 0 0.0001

Continuous values are meant SD.

LDLO low-density lipoprotein; HDLO high-density lipoprotein; RLPO remnant-like particle; Ll alTJ lipopro-
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teil aj IRIO immunoreactive insulin; HbO hemoglobin. Other abbreviation asin Table 1.
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receiving antihyperlipidemic drugs

Table3 Comparison of metabolic parameters between non-CAD subjects and CAD patients not

Non-CAD CAD
p value

0 nd 380 0 nO 520
Total cholesterod mg/dIT 174.1+ 28.3 168.7+ 30.8 NS
Triglyceridel mg/diC] 119.9+ 134.3 123.5+ 61.1 NS
LDL-cholesterol] mg/dIC] 104.7+ 23.9 102.3+ 23.7 NS
HDL-cholesterol] mg/dIC] 49.8+ 12.1 39.4+ 86 0 0.0001
Apolipoprotein A+T] mg/dI0] 122.9+ 20.1 105.6+ 19.6 0.0002
Apolipoprotein Bl mg/dIC] 80.2+ 14.9 94.2+ 20.2 0.0008
RLP-cholesterol] mg/dID 5.6+ 7.8 55+ 2.8 NS
Lpl a0 mg/dIO 16.8+ 18.8 29.2+ 294 0.0383
Uric acidl mg/dI] 59+ 15 6.6+ 1.7 NS
Glucosgl g/dITd 95.8+ 14.7 93.1+ 15.1 NS
IRO p U/miO 8.8+ 104 7.7+ 44 NS
HbA1£1 %0 45+ 0.6 47+ 15 NS
LDL sizel AQ 259.5+ 8.8 252.6+ 6.7 0 0.0001
LDL phenotype B! % 26 74 0 0.0001

Continuous values are meant SD.
Abbreviationsasin Tables 1, 2.

Table 40 Comparison of metabolic parameter s between non-CAD subjectsand CAD male patients

Non-CAD CAD
p value

0 nO 280 0 nO 650
Total cholesterol] mg/dIC] 170.8+ 27.9 171.4+ 28.2 NS
Triglyceridel mg/diO 134.7+ 154.0 128.3+ 63.6 NS
LDL-cholesterold mg/diO] 102.5+ 26.4 104.5+ 23.7 NS
HDL-cholesterolJ mg/dIC] 489+ 12.3 39.8+ 84 0.0001
Apolipoprotein A1 mg/di0 122.8+ 18.8 108.1+ 185 0.0010
Apolipoprotein Bl mg/dIC] 79.6+ 16.1 95.2+ 21.0 0.0010
RLP-cholesterol] mg/dIC 6.1+ 8.8 6.0+ 4.6 NS
Lp ad mg/diO 15.5+ 20.2 28.1+ 30.0 0.0577
Glucosal g/dIT] 95.4+ 154 93.6+ 15.3 NS
IRO p U/mlO 7.0+ 41 7.5+ 4.2 NS
LDL siz&l AD 258.3+ 9.0 2526+ 7.1 0.0014

Continuous values are meant SD.
Abbreviationsasin Tables 1, 2.
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Fig. 1 Comparison of LDL particle diameter between
non-CAD subjectsand CAD patients
Box plot comparing LDL particle diameter in non-CAD
subjects and CAD patients. Horizontal lines mark the
10th, 25th, 50th, 75th, and 90th percentile points of
data. The box includes the 25th through 75th per-
centiles. The 5th and 95th percentiles are shown as
symbols below and above the 10% and 90% caps,
respectively.
Abbreviationsasin Tables 1, 2.
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Abbreviationsasin Table 2.

J Cardiol 2000; 36: 371-378



376 oooooooo oo

Table 500 Multiplelogistic regression analysis of coronary artery disease factors

Independent variables Oddsrratio 95% ClI p value
Small dense LD H 25.5 nm0 7.0 24020.1 0.0003
Low HDL-cholesterol] 0 40 mg/dIC 56 21015.2 0.0006
Increased apoprotein Bl [0 100 mg/dIC] 5.8 1.8018.5 0.0027
Increased triglyceridel O 150 mg/dIC] 3.0 1.008.8 0.0421
Increased Lpl ad § 400 4.4 0.9020.6 0.0620
Smoking 15 0.603.6 0.3335
Hypertension 15 0.7034 0.3425

CIO confidence interval. Other abbreviationsasin Table 2.
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