
LDL-C Lowering 
and the Brain
Larry B. Goldstein, MD, FAAN, FANA, FAHA
Ruth L. Works Professor and Chairman, Department of Neurology
Associate Dean for Clinical Research, College of Medicine
Co-Director, Kentucky Neuroscience Institute
Co-Director, UK Neuroscience Research Priority Area
Interim Director, UK-Norton Healthcare Stroke Care Network



Goldstein et al. ATVB 2023;43:e404–e442



Total Cholesterol and Vascular Death

Usual total cholesterol (mg/dL)
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Stroke

Prospective Studies Collaboration Lancet 2007;370:1829-1839



Statins For Primary Stroke Prevention

Amarenco & Labreuch. Lancet Neurology 2009;8:453-501
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SPARCL Primary Endpoint
Time to Fatal or Non-Fatal Stroke

Adjusted HR (95% CI) = 0.84 (0.71, 0.99), p = 0.03
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Pre-specified adjustment for geographical region, 
entry event, time since entry event, sex, and age.The SPARCL Investigators. NEJM 2006;355:549-559



SPARCL Ischemic and Hemorrhagic Stroke
Post hoc analysis

Unadjusted HR 

Fatal and Non-fatal Stroke

Goldstein et al. Neurology 2008;70: 2364-2370
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Ischemic or Hemorrhagic Stroke (%)
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Placebo: Ischemic


Atorvastatin: Ischemic


Placebo: Hemorrhagic


Atorvastatin: Hemorrhagic


Ischemic: HR (95% CI) = 0.79 (0.66, 0.95)


Hemorrhagic: HR (95% CI) = 1.68 (1.09, 2.59)






Statins and Hemorrhagic Stroke 
Meta-Analysis – Secondary Prevention

Sanz-Cuesta & Saver Stroke 2021;52:3142-3150

Index Ischemic Stroke or TIA

Index Hemorrhagic Stroke



PCSK9 Inhibitors and Hemorrhagic Stroke 
Meta-Analysis

Sanz-Cuesta & Saver Stroke 2021;52:3142-3150

Index Ischemic Stroke or TIA

PCSK9 Inhibitors added to maximally-tolerated statins vs placebo added to maximally tolerated statins



Statin Intolerance
Meta-Analysis

 NLA – National Lipid Association
- Adverse effects relating to the quality of life, leading to decisions to decrease or stop the use of an 

otherwise beneficial drug 

 ILEP – International Lipid Expert Panel
- Inability to tolerate a dose of statin required to reduce a person’s CV risk sufficiently from their 

baseline risk

 EAS – European Atherosclerosis Society
- The assessment of the probability of SAMS being due to a statin considering the nature of the 

muscle symptoms, the elevation in CK levels, and their temporal association with statin initiation, 
discontinuation, and re-challenge 

Bytyci et al. Eur Heart Journal 2022:43;3213-3223



Statin-Associated Muscle Symptoms
Meta-Analysis - Co-Q10 Supplementation

 12 reports (2007-2017)
 Sample sizes 37-76 patients
 Treatment 30-days to 3-months
 CoQ10 100– 600 mg/d
 No reduction in the plasma CK level

- Weighted Mean Difference
- 0.09 (-0.06 to 0.24) p=0.23

Qu et al. JAHA 2018;7:e009835
Collins et al. Lancet 2016;388:2532-2561*

*50-100 cases with muscle pain or 
  weakness per 10,000 treated over
  5-years (5 cases of myopathy)



Statins and Cognition
Meta-Analysis

Olmastroni et al Eur J Prev Cardiol. 2022;29:804-814

Dementia

Alzheimer’s Disease
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