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OVERVIEW
The hydroxymethylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors, or statins, are the most potent, best 
tolerated and most widely used oral cholesterol lowering agents and represent some of the most commonly 
prescribed medications in the United States. HMG-CoA reductase is the rate limiting step in cholesterol 
synthesis by the liver, and inhibition of its activity causes a significant decrease in total and LDL cholesterol 
levels. The statins also have minor effects on triglyceride and HDL levels. Seven statins are available in the 
United States (year of approval and brand name in parentheses): lovastatin (1987: Mevacor), pravastatin (1991: 
Pravachol), simvastatin (1991: Zocor), fluvastatin (1993: Lescol), atorvastatin (1996: Lipitor), rosuvastatin (2003: 
Crestor) and pitavastatin (2009: Livalo). All 7 statins have been associated with mild-to-moderate serum 
aminotransferase elevations during therapy that are typically transient, asymptomatic and may resolve even with 
continuation without dose adjustment. All have also been associated rare instances of clinically apparent acute 
liver injury and the frequency of reports reflects, in some part, the frequency of their use. Nevertheless, the most 
reports have been with atorvastatin and simvastatin and the fewest with pravastatin and pitavastatin. The latency 
to onset variables considerably and can be more than 6 months or even several years after starting. The majority 
of cases are hepatocellular but cholestatic hepatitis is also well described for most statins. Cases with 
autoimmune features have been reported with atorvastatin, simvastatin, rosuvastatin and fluvastatin, as well as 
with combinations of these agents with ezetimibe, an inhibitor of cholesterol absorption. The following 
medications are discussed individually:

• Atorvastatin
• Ezetimibe[used in combination]
• Fluvastatin
• Lovastatin
• Pitavastatin
• Pravastatin
• Rosuvastatin
• Simvastatin

Drug Class: Antilipemic Agents
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Abbreviations used: ANA, antinuclear antibody; HDL, high density lipoprotein; LDL, low density lipoprotein; 
OD, odds ratio.
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(Review of published articles and studies of statin use in patients with liver disease; the authors conclude that statins 
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drug induced liver injury in Latin America. An analysis of published reports. Ann Hepatol. 2014;13:231–9. 
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(Among 1,188 cases of drug induced liver disease collected in the US between 2004 to 2012, 22 [2%] were attributed 
to statins, including atorvastatin [8], simvastatin [5], rosuvastatin [4], fluvastatin [2], pravastatin [2] and 
lovastatin [1]; median age was 60 years and 68% were women; 9 cases were cholestatic and 12 hepatocellular [6 
with autoimmune features]; the latency ranged widely, from 1 month to 10 years; only one case was fatal [a man 
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patients with nonalcoholic liver disease, and are probably safe in other forms of chronic liver disease and after 
liver transplantation).
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(Among 858 cases of drug induced liver injury enrolled in a Spanish Registry between 1994 and 2012, 47 [5.5%] 
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PMID: 27860156.
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apparent liver injury, atorvastatin has been the most frequently implicated statin [accounting for 30-40% of 
cases] followed by simvastatin and fluvastatin; chronic injury lasting more than 6 months occurs in 18% of cases 
and fatalities are uncommon, usually the result of acute injury occurring in a patient with preexisting cirrhosis).
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(Concise review of the mechanism of action, relative efficacy, safety and costs of lipid lowering drugs including 
statins, ezetimibe, PCSK9 inhibitors, bile acid sequestrants, fibric acid derivatives niacin and fish oil, mentions 
that statin therapy is associated with ALT elevations above 3 times ULN in 1-3% of patients but “whether statins 
actually cause liver damage is unclear”).
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(Systematic review of literature on drug-drug interactions with statins and their clinical significance mentions that 
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