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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:

e Atorvastatin

o Ezetimibe [used in combination]
o Fluvastatin

o Lovastatin

o Pitavastatin

¢ Pravastatin

¢ Rosuvastatin

e 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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(Among 300 cases of drug induced liver disease in the US collected from 2004 to 2008, statins represented 3% of
cases overall including 3 cases attributed to atorvastatin, 3 simvastatin/ezetimibe, and one each to pravastatin,
fluvastatin, and simvastatin).

Russo MW, Scobey M, Bonkovsky HL. Drug-induced liver injury associated with statins. Semin Liver Dis.
2009;29:412-22. PubMed PMID: 19826975.

(Report of two cases of hepatotoxicity attributed to statins, accompanied by a review of the literature. Most cases
demonstrate a hepatocellular pattern of injury, and some manifest features of autoimmunity).

Calderon RM, Cubeddu LX, Goldberg RB, Schift ER. Statins in the treatment of dyslipidemia in the presence of
elevated liver aminotransferase levels: a therapeutic dilemma. Mayo Clin Proc. 2010;85:349-56. PubMed
PMID: 20360293.

(Review of published articles and studies of statin use in patients with liver disease; the authors conclude that statins
can be used in patients with elevated transaminase levels and/or stable liver disease).


https://www.ncbi.nlm.nih.gov/pubmed/16581329
https://www.ncbi.nlm.nih.gov/pubmed/16054882
https://www.ncbi.nlm.nih.gov/pubmed/18955056
https://www.ncbi.nlm.nih.gov/pubmed/19826975
https://www.ncbi.nlm.nih.gov/pubmed/20360293

Statins 3

Hippisley-Cox ], Coupland C. Unintended effects of statins in men and women in England and Wales:
population based cohort study using the QResearch database. BM]J. 2010;340:c2197. PubMed PMID:
20488911.

(Among 225,922 new users of statins followed in a large UK healthcare database, the risk of moderate-to-severe
liver dysfunction [ALT >3 times ULN] was increased in statin users compared to controls, relative risk ranging
from 1.31-2.53 in women and 1.21-1.97 in men being highest with fluvastatin and lowest with pravastatin, more
common with higher doses and usually arising within 6 months of starting).

Russo MW, Scobey M, Bonkovsky HL. Drug-induced liver injury associated with statins. Semin Liver Dis.
2009;29:412-22. PubMed PMID: 19826975.

(Review of statin hepatotoxicity and the several forms of liver injury that they can cause, including silent
aminotransferase elevations, cholestatic and hepatocellular hepatitis and autoimmune hepatitis-like syndromes,
all of which are rare).

Reuben A, Koch DG, Lee WM; Acute Liver Failure Study Group. Drug-induced acute liver failure: results of a
U.S. multicenter, prospective study. Hepatology. 2010;52:2065-76. PubMed PMID: 20949552.

(Among 1198 patients with acute liver failure enrolled in a US prospective study between 1998 and 2007, 133 were
attributed to drug induced liver injury including 2 due to atorvastatin, 2 simvastatin and 2 cerivastatin, but
none to other statins).

Bjornsson E, Jacobsen EI, Kalaitzakis E. Hepatotoxicity associated with statins: reports of idiosyncratic liver
injury post-marketing. ] Hepatol. 2012;56:374-80. PubMed PMID: 21889469.

(Between 1988 and 2010, the Swedish registry received 217 adverse event reports possibly related to statins, 124
[57%] being liver related, 73 of which could be evaluated; 2 were fatal and one led to liver transplant; 3 had
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