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Many studies have shown that patients with
smaller LDL size have greater CHD risk.

Is the origin of this risk particle size or number?
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Is the relation of LDL size with CHD confounded
by LDL particle number ?
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MESA Participants (N=5538)
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Chinese 12%, African-American 28%, Hispanic 22%, White 38%
53% women



Individual Lipid Associations with IMT

Chemical Lipid AIMT (SE) In P value
Measures um per 1-SD

LDL Cholesterol 37.2 (4.1) <0.001
HDL Cholesterol -22.4 (4.5) <0.001
Triglycerides 13.1 (4.1) 0.002

Each variable examined in a separate model, adjusted for age, sex, race,
smoking, hypertension.
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Individual LDL Particle Associations with IMT

NMR LDL Particle ~ AIMT (SE) in

Measures um per 1-SD PUEIVE

LDL Size -20.9 (4.5) <0.001

Total LDL-P 40.2 (4.1) <0.001
Large 4.9 (4.4) 0.27
SINE 31.7 (4.2) <0.001

Each variable examined in a separate model, adjusted for age, sex, race,
smoking, hypertension.
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Potential sources of confounding

Spearman Rank Correlations
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Association of NMR LDL Size with IM

AIMT (SE) in

1m per 1-SD P value
LDL Size (unadjusted) -20.9 (4.5) <0.001
LDL Size (adjusted for LDL-P) 14.5 (7.2) 0.05

Models adjusted for age, sex, race, smoking, and hypertension.

unpublished data



Associations of LDL Subclasses with IMT

NMR LDL Subclass

Large LDL-P

Large LDL-P (adjusted)

Small LDL-P

Small LDL-P (adjusted)

AIMT (SE)in 51 o
um per 1-SD
4.9 (4.4) 0.27
42.9 (6.7) <0.001
31.7 (4.2) <0.001
39.1 (7.1) <0.001

Each variable examined in a separate model, adjusted for age, sex, race,

smoking, hypertension.
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Adjusting for small LDL-P unmasks the true
relation of large LDL-P with IMT
Large LDL-P Quintiles
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Adjusted for age and sex Adjusted for age,

sex, and small LDL-P
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Associations of On-Trial LDL Subclasses
with CHD Events in VA-HIT

OR (95% ClI) per

1-SD P value

NMR LDL Subclass

Large LDL-P 1.06 (0.93-1.22) 0.35
Large LDL-P (adjusted) 1.34 (1.11-1.62) 0.002
Small LDL-P 1.17 (1.02-1.34) 0.03

Small LDL-P (adjusted) ~ 1.41 (1.14-1.73)  0.001

Adjusted values were from a model containing all LDL and HDL subclasses
together, adjusted additionally for treatment group, age, hypertension, smoking,
body mass index, and diabetes.

Circulation. 2006;113:1556-63



MESA Results Summary

« Without adjusting for small LDL-P, we found large

LDL-P was only weakly associated with IMT,
consistent with prior studies

 Both small and large LDL-P, when examined

jointly, were highly significantly associated with
IMT, even after adjustment for traditional risk
factors

 LDL particle size contributed little after accounting
for LDL-P
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