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Statins

The Next Advance in Cardioprotection?

This editorial accompanies the article selected for this
month’s Anesthesiology CME Program. After reading the
article and editorial, go to http://www.asahq.org/journal-
cme to take the test and apply for Category 1 credit. Com-
plete instructions may be found in the CME section at the
back of this issue.

WITH the publication of the Coronary Artery Revascu-
larization Prophylaxis trial, suggesting a lack of efficacy
of coronary revascularization before noncardiac surgery,
there has been increasing interest in identifying medical
strategies to reduce perioperative cardiovascular risk in
noncardiac surgery. Until recently, the therapy that has
been most widely studied has been the use of ! blockers
in high-risk patients undergoing noncardiac surgery1;
however, recent evidence suggests that !-blocker ther-
apy alone may not lead to the improvement in outcome
initially suggested. In this issue of ANESTHESIOLOGY, Hindler
et al.2 evaluate the efficacy of another class of cardio-
protective agents. Using meta-analysis, the efficacy of
statin therapy to improve outcomes after cardiac, vascu-
lar, or noncardiac surgery was evaluated. Statin therapy
was associated with a 44% reduction in early postoper-
ative mortality, irrespective of the type of surgical pro-
cedure involved. In a case–control study of 2,816 pa-
tients undergoing major vascular surgery, perioperative
mortality in patients receiving statins was reduced 4.5-
fold as compared with that in patients who did not take
this medication.3 Interestingly, the results of this study
implied that statins and ! blockers may produce inde-
pendent but additive effects to decrease overall cardio-
vascular risk. Given the multifactorial etiology of periop-
erative myocardial infarction,4 a multimodal approach
seems to be the best means of improving outcome.

So how might statins reduce perioperative cardiovas-
cular morbidity and mortality? Since their discovery sev-
eral decades ago, statins have become widely prescribed
to decrease low-density lipoprotein cholesterol. In the
Heart Protection Study,5 cardiovascular event reduction

was similar in patients treated with statins regardless of
baseline low-density lipoprotein cholesterol concentra-
tion. The results of this and other studies have stimulated
an interest in mechanisms responsible for the cardiopro-
tective effects of statins that might occur independent of
reductions in low-density lipoprotein cholesterol.6

Statins have been shown to modulate vascular function
by increasing expression of nitric oxide synthase and
enhancing nitric oxide production. Increases in nitric
oxide reduce endothelial dysfunction, attenuate leuko-
cyte–endothelium interactions, and decrease platelet ag-
gregation. Statins have also been demonstrated to scav-
enge reactive oxygen species, decrease endothelial cell
apoptosis, and produce antithrombotic effects. Statins
exert antiinflammatory effects that contribute to athero-
sclerotic plaque stability. In addition, statins reduce vas-
cular smooth muscle proliferation in response to injury
and may contribute to a decrease in the incidence of
restenosis after percutaneous coronary intervention.7

The direct cardioprotective effects of statins may be
particularly important in disease states (e.g., diabetes
mellitus) in which endogenous signal transduction re-
sponsible for normal protection against ischemic injury
is impaired.

Despite recent studies advocating the benefit of peri-
operative statin therapy, the American Heart Association
Clinical Advisory on the Use and Safety of Statins con-
cluded that it may be prudent to withhold statins during
hospitalization for major surgery.8 Statins are associated
with several important skeletal muscle side effects, in-
cluding muscle weakness, cramps, myalgias, elevations
of creatine kinase, myositis, and rhabdomyolysis.9 Minor
muscle symptoms occur in approximately 1% to 5% of
patients taking statins, a rate that is similar to that with
placebo. The incidence of fatal rhabdomyolysis has been
estimated to be 0.15 deaths per 1 million statin prescrip-
tions. The mechanism of this devastating statin-induced
muscle injury is unclear, but inhibition of signaling path-
ways, mitochondrial dysfunction, or altered P-450 me-
tabolism have been implicated as potential etiologies.
Several cases of postoperative rhabdomyolysis have been
reported in patients receiving statins before surgery.10

Precipitating factors in these cases may have included
prolonged immobilization, the lithotomy position, pre-
operative myopathy, and prolonged use of statins.

Despite the American Heart Association Clinical Advi-
sory, acute withdrawal of statin therapy may pose a
significant risk to patients with cardiovascular disease.
Cardiac event rate was investigated in 1,616 patients
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admitted with an acute coronary syndrome.11 Statin
treatment was associated with a threefold reduction in
30-day mortality as compared with patients who did not
receive these drugs. In contrast, mortality rates were
dramatically increased by nearly sevenfold in patients in
whom statin therapy was withdrawn during or after
admission to the hospital. The mechanism for this dele-
terious effect remains unclear, but experimental evi-
dence suggests that acute statin withdrawal enhances
oxidative stress and produces endothelial dysfunction.12

In a study of statin use in 211 patients undergoing major
vascular surgery, there were no occurrences of muscle
symptoms, and incidence of moderate or severe in-
creases in creatine phosphokinase were not different in
statin users compared with nonusers.13 The current
meta-analysis clearly supports the potential benefits of
continuing perioperative statin therapy.

The beneficial effects of initiating statin therapy imme-
diately preoperatively is less clear. Experimental results
in animals suggest that statins administered days before a
myocardial ischemia and reperfusion event or upon
reperfusion alone are protective. However, only two
randomized trials14,15 in which statin therapy was initi-
ated approximately 30 days before elective surgery are
included in the meta-analysis. Statins did not alter mor-
tality rate in either trial; however, neither study was
adequately powered to address this outcome. The com-
bined endpoint of death, myocardial infarction, angina,
and stroke was decreased by nearly 70% in patients
undergoing vascular surgery.14 Although relatively few
patients were studied, the results suggest that short-term
initiation of statin therapy might be effective to decrease
cardiovascular risk in high-risk patients. The optimal
duration of preoperative statin treatment remains un-
clear.

In summary, statins are an important class of drugs that
decrease cardiovascular morbidity and mortality, pro-
duce favorable actions on lipid metabolism, enhance
nitric oxide–mediated pathways, reduce inflammatory
pathways, and produce direct cardioprotective effects.
The results of the current meta-analysis by Hindler et al.2

highlight the potential for statin therapy to positively
impact cardiovascular risk reduction in patients under-
going cardiac and noncardiac surgery. Although there
remains a small risk of rhabdomyolysis in patients in
whom statins are continued in the perioperative period,
the current review demonstrates that the mortality rate
may be substantially increased in patients in whom st-
atins are withdrawn. Therefore, it is time to reevaluate
the perioperative use of statin drugs. In contrast to

previous advisory statements, it would seem prudent to
reintroduce statin therapy as soon as possible in patients
chronically treated with this drug, and consideration
should be given to preoperative initiation of statin ther-
apy in high-risk patients.
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