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Pleiotropic effects of statins: New evidences
Statinlerin pleitropik etkileri: Yeni kanıtlar
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Statins (3-hydroxy-3-methylglutaryl coenzyme 
A [HMG-CoA] reductase inhibitors) decrease 

blood cholesterol, particularly low density lipoprotein 
(LDL) cholesterol levels. Since more than three de-
cades, clinical trials have demonstrated the efficacy 
of statins for both primary and secondary prevention 
of coronary heart disease (CHD). Some of these ben-
eficial effects are independent from LDL-C lowering 
and called as pleiotropic effect.[1,2] Statin pleiotropy is 
not solely shown in cardiovascular system, it has also 
been studied in many non-cardiovascular conditions. 
By means of some “yet uncertain” cellular and mo-
lecular properties, statins have been demonstrated to 
have beneficial effects on kidney functions, infectious 
diseases including sepsis, rheumatic diseases, gastro-
intestinal diseases, neurological disorders, periodontal 
diseases, malignancies etc.[1-3] Not surprisingly, statins 
are even offered to be beneficial in patients with 
COVID-19, suffering from increased microvascular 
and macrovascular thrombosis, and uncontrolled in-
flammation including cytokine storm.[4]

Owing to pleiotropic properties such as improve-
ment of endothelial dysfunction, antioxidant effects, 
atherosclerotic plaque stabilization, and inhibition 
of inflammatory responses, statins are the mainstay 
agents used in cardiovascular diseases.[1] The car-
dioprotective effects of statins are tested in many 
clinical trials. The preoperative use of statins before 
non-cardiac, non-vascular surgery was associated 
with lower rate of major adverse events.[5] Statins are 
widely studied to prevent for cardiac and non-car-
diac adverse events in patients undergoing cardiac 

surgery. Atorvas-
tatin for reduction 
of myocardial dys-
rhythmia after car-
diac surgery (AR-
MYDA-3 study), a 
randomized, place-
bo-controlled study 
revealed that treat-
ment with atorvas-
tatin (40 mg/day for 
seven days) before 
cardiac surgery re-
duced the incidence 
of postoperative 
atrial fibrillation (AF) by 61%.[6] In recent meta-anal-
ysis of 12 randomized controlled trials (RCT) includ-
ing 2980 patients, statin treatment before coronary ar-
tery by-pass surgery (CABG) reduced the incidence 
of postoperative AF by 58%. Interestingly, atorvas-
tatin reduced the risk by 65%, whereas rosuvastatin 
was not protective for AF.[7] In the Statin Therapy In 
Cardiac Surgery (STICS), a large Chinese RCT in-
cluding 1922 patients, rosuvastatin did not reduce the 
incidence of post-CABG AF.[8] Worse still, compared 
with placebo, the incidence of postoperative acute 
kidney injury was higher in patients randomised to 
rosuvastatin.[8] The reason for the different outcomes 
between atorvastatin and rosuvastatin is mainly un-
known. Different studies evaluating the potantial 
effects of statins on hospital and intensive care unit 
stay, renal failure, myocardial infarction (MI), stroke, 
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and mortality after CABG demonstrated conflicting 
results and randomized data comparing the different 
statin types and dosages are still lacking.[9-11] Accord-
ing to the recent guidelines, statins should be initiated 
as early as possible particulary before coronary and 
vascular surgeries, and statins should not be discon-
tinued prior or after surgery.[12] 

Likewise, myocardial protection is of great im-
portance during percutenous coronary interventions 
(PCI). Auguadro et al.[13] studied cardioprotective 
effect of the statins in 552 patients underwent elec-
tive PCI. They divided the patients into two groups 
according to the presence or absence of statins in 
the last 3 months before PCI and provided that pa-
tients under statin treatment had lower release of tro-
ponins compared with patients who were not using 
statin.[13] In another study,[14] the effects of high-dose 
atorvastatin pretreatment on microvascular function 
and myocardial injury after elective PCI were deter-
mined. Patients were randomly assigned to high-dose 
atorvastatin (40 mg/d) and low-dose atorvastatin (20 
mg/d) treatment for 7 days before PCI. The index of 
microcirculatory resistance (IMR) was measured af-
ter PCI. Fractional flow reserve (FFR) was calculated 
before and after procedure. Troponin I levels were 
studied at baseline and 24 h after procedure. IMR 
values were significantly lower in high-dose atorvas-
tatin group, and pre-PCI troponin I levels were simi-
lar However, post-PCI troponin I levels in high-dose 
group were significantly lower. Ari et al.[15] randomly 
recruited 172 patients with stable angina pectoris un-
derwent elective PCI with pretreatment of Cilostazol 
200 mg and Rosuvastatin 40 mg or rosuvastatin 40 
mg. At the end of the study, adjunct cilostazol and ro-
suvastatin pre-treatment did not significantly reduce 
myocardial injury.[15] In a recent meta-analysis, effect 
of high-dose statin pretreatment to prevent myocar-
dial perfusion was evaluated in patients undergoing 
PCI. Fifteen RCTs with 4240 individuals were in-
cluded. The pooled analysis (consisted of stable and 
acute coronary syndrom [ACS] patients) showed that 
high-dose statin pretreatment before PCI significant-
ly improved the final TIMI flow grade, and reduced 
incidence of subsequent cardiac events. In subgroup 
analysis, the beneficial effect of high-dose statin was 
significant in statin-naive treatment patients, ACS pa-
tients, and patients on atorvastatin therapy, but not 
in rosuvastatin therapy, previous statin therapy, and 
stable angina patients.[16] 

In the present study published in the current issue 
of the Archives of the Turkish Society of Cardiology, 
Koçak et al.[17] investigated the effects of long term 
statin usage on myocardial injury related with elec-
tive PCI. 102 patients were divided in three groups 
based on the statin usage at least 8 weeks before PCI; 
“potent statin’’ group (n=26) that means of usage 
of atorvastatin 40 mg, rosuvastatin 20 mg or high-
er doses of these statins, “weak statin’’ group (n=23) 
consisted of patients using other doses or different 
statins, and “statin free’’ group (n=53). The proce-
dural complications were noted and myocardial in-
jury was evidenced by elevation of high sensitivity 
troponin T (hsTnT) levels after the procedure. They 
provided that increases in hsTnT values were signifi-
cantly lower in the potent statin group. In patients 
with procedural complications using potent statins, 
rise in hsTnT levels was also lower. Additionally, in 
case of procedural complication, hsTnT levels ex-
ceeding the myocardial infarction limit was decreased 
in the potent statin group. Accordingly, the authors 
concluded that hsTnT release after elective PCI was 
less frequent in patients using potent statins, and this 
benefical effect was pronounced in patients suffered 
from complicated procedures. The authors justifiably 
declared small number of patient population and a 
lack of clinical follow-up as the limitations of their 
study. However, there are some notable drawbacks 
in this trial. According to the contemporary literature 
(mentioned above), there is an “unexplained” hetero-
geneity in rosuvastatin and atorvastatin molecules in 
term of myocardial protection both after PCI and sur-
gical procedures. In this study, the ratio of different 
types and doses of statins were not shared. Even so, 
due to small population size, further subgroup anal-
yses are not possible. The authors experienced rela-
tively higher percentage of complications (almost 1/3 
of the patients) for elective PCIs. The complications 
listed by the authors require distinct and individual 
approaches as well as different medications includ-
ing antitrombotic therapy all of which could influ-
ence the findings of this study. The data of PCI-treat-
ed vessel, type of lesions, use of stents and anti-IIb/
IIIa inhibitors were also not shown. Despite all these 
limitations, there are important strengths of the cur-
rent study. First, patients had been using statins for at 
least 8 weeks before the procedure (median time was 
not presented). On the other hand, most of the previ-
ous studies have evaluated the effect of statin therapy 
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initiated as a loading dose or a few days before the 
procedure. In this manner, Koçak et al.[17] supported 
the findings of Auguadro et al.[13] by demonstating the 
cardioprotective effects of mid-or-long term use of 
statins. Second, it can be argued that a mildly increase 
in troponins after PCI would not have any prognostic 
value. However, in this trial, the investigators found 
that high dose statin usage might not only prevent for 
occurrence of periprocedural myocardial injury but 
also for occurrence of periprocedural MI, particulary 
in the presence of interventional complications. This 
result is realy exciting and I hope, that would inspire 
further clinical researches aimed at this topic.
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