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Residual Cardiovascular Risk Remains Despite of Statin Treatment:
Importance of High-Density Lipoprotein Cholesterol

Yae Min Park and Kwang Kon Koh

Division of Cardiology, Gachon University Gil Hospital, Gachon University of Medicine and Science, Incheon, Korea

Lowering low-density lipoprotein-cholesterol (LDL-C) is the primary target to prevent cardiovascular events in patients with
dyslipidemia at high risk for cardiovascular disease. Many patients on statin therapy have initial or recurrent coronary heart disease
events despite reductions in LDL-C. Indeed, 2/3 of patients on statin therapy suffer from residual risk. Low high-density lip-
oprotein-cholesterol (HDL-C) and high triglycerides levels are modifiable and important factors to resolve a residual risk.
Especially, low serum levels of HDL-C (<40 mg/dL for men, < 50 mg/dL for women) are highly prevalent and are recognized as an
independent risk factor for cardiovascular morbidity (myocardial infarction, stroke, peripheral arterial disease, and restenosis after
coronary stenting) and mortality. Thus, therapy focusing on raising HDL-C may be an important paradigm for treating and slowing
progression of atherosclerosis, coronary heart disease, and co-morbid metabolic disorders. In this review, we discuss the im-
portance of HDL-C based on experimental and large scaled clinical trials. (Korean J Med 2011;80:397-401)
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Figure 1. Residual CV risk remains despite statin treatment. CV,
cardiovascular; 4S, Scandinavian Simvastatin Survival Study;
CARE, Cholesterol And Recurrent Events; WOSCOPS, West of
Scotland Coronary Prevention Study; LIPID, Long-term
Intervention with Pravastatin in Ischemic Discase; AFCAPS,
Air Force/Texas Coronary Atherosclerosis Prevention Study;
HPS, Heart Protection Study; PROSPER, Prospective Study of
Pravastatin in Elderly at Risk; CARDS, Collaborative Atorvast-
atin Diabetes Study; ASCOT-LLA, Anglo-Scandinavian Cardiac
Outcomes Trial-Lipid-Lowering Arm; TNT, Treating to New
Targets; PROVE-IT, PRavastatin Or atorVastatin Evaluation
and Infection Therapy; IDEAL, Incremental Decrease in End
points through Aggressive Lipid lowering (Adapted from Chapman
J. Eur Heart J 2005;7(suppl F):F56-F62).
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Figure 2. Anti-atherogenic Actions of HDL-C. HDL-C, high-
density lipoprotein-chlesterol (Adapted from Fan J, Watanabe
T. J Atheroscler Thromb. 2003;10:63-71)
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Figure 3. Baseline lipids and events. Coronary event rates according LDL-C and HDL-C concentrations. CARE and LIPID combined,
n = 13,173. Lipid distributions were divided into quintiles. Lines are best fit linear regressions with entire range of plasma LDL-C and
HDL-C concentrations. “Interaction” p-value denotes statistical significance level for test for a relationship between baseline LDL or
HDL-C and reduction in coronary event rates. LDL-C, low-density lipoprotein-chlesterol (Adapted from Sacks et al. Circulation

2000;102:1893-1900).
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ARBITER (Arterial Biology for the Investigation of the
Treatment of Reducing Cholesterol) 2 Study©]| A]+= niacin2
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Figure 4. Niacin was superior to LDL-C focused treatment for
the primary endpoint of the between group difference in carotid
intima-media thickness (Modified from Villines TC, et al. J Am
Coll Cardiol 2010;55:2721-2726).
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