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Challenge to the Hypothesis of “the Lower the Better

Hanul Choi, Kwang Kon Koh

Division of Cardiology, Gachon University, Gil Hospital, Incheon, Korea

Recent clinical trials demonstrate that intensive-dose statin therapy to lower low-density lipoprotein cholesterol
(LDL-C) significantly reduces cardiovascular risk but it also increases the risks such as cancer, type 2 diabetes,
myopathy, liver toxicity, and the rate of discontinuation due to adverse events. Further, residual risk factors such as
low high-density lipoprotein cholesterol, high triglycerides, small dense LDL, insulin resistance, or obesity are
associated with likelihood of disease progression in patients who achieve very low LDL-C levels. Combining low
dose statin treatment with other therapies to achieve the same target LDL-C level may allow for beneficial
cardiovascular effects of low LDL-C while minimizing adverse outcomes from high dose statin treatment and
resolving residual cardiovascular risk. Thus, it may be prudent to reduce LDL-C levels to ~70 mg/dL with statins
alone only in patients with very high cardiovascular risk. In light of pleiotropic effects of statins, combination
therapy may be an important consideration for a majority of patients. Overall mortality rates are determined by more
than a single biomarker. In addition, the mechanisms by which a biomarker is altered may contribute importantly to
the clinical outcome. Thus, combination therapy with statins and ezetimibe, renin-angiotensin-aldosterone system
blockers or peroxisome proliferator-activated receptors (PPARs) may be more beneficial than monotherapy. These
superior benefits of combination therapy are likely mediated by both distinct and interrelated mechanisms that

simultaneously target blood pressure, atherosclerosis, and coronary heart disease.

Key Words: Statins; Cancer; Diabetes; Residual risk; Combination therapy
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Fig. 1. %Change in insulin and %Change in QUICK. Hypercholesterolemic patients receiving the highest dose of

atorvastatin developed higher fasting insulin levels and greater insulin resistance when compared with patients

receiving the lowest dose or placebo. Pl, placebo, Al0, atorvastatin 10 mg; A20, atorvastatin 20 mg; A40,
atorvastatin 40 mg; A80, atorvastatin 80 mg. Standard error of the mean is identified by the bars. Reproduced

with permission from Koh et al”
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Fig. 2. Residual cardiovascular risk remains despite statin treatment. 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 Disease; AFCAPS, Air Force/Texas Coronary Atherosclerosis
Prevention Study; HPS, Heart Protection Study; PROSPER, Prospective Study of Pravastatin in Elderly at Risk;
CARDS, Collaborative Atorvastatin 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

Champman.28
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Fig. 3. Many stimuli initiate transcription of genes in endothelium that encode protein mediators of inflammation

and hemostasis. Renin-angiotensin-aldosterone system (RAAS) is the most important in the pathogenesis of

atherosclerosis. Angiotensin II (Ang II) binds to angiotensin II type I receptor (ATIR) and produce oxygen free

radicals by using enzymes. Oxygen free radicals dissociate inhibitory factor, IkB and thus activate NF-kB.

Activated NF-kB stimulates the expression of proinflammatory genes in the nucleus and the production of

proinflammatory proteins such as chemokines and cytokines. Recent experimental studies have shown the

reciprocal relationships between insulin resistance and endothelial dysfunction. Experimental studies have shown a

cross-talk between hyperlipidemia and RAAS at multiple steps. Combined therapy with statins, peroxisome
proliferators-activated receptors (PPARs), and RAAS blockades show additive beneficial effects on endothelial
dysfunction and insulin resistance when compared with monotherapies in patients with cardiovascular risk factors
by both distinct and interrelated mechanisms. Adapted from Dr. Koh."
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