
R E V I E W  A R T I C L E

The prognostic benefits of 3-hydroxy-3-methyl glutaryl 
coenzyme A (HMG-CoA) reductase inhibitors (statins) in high-
risk patients with stable coronary artery disease (CAD) and in 
those with acute coronary syndromes (ACS) are well established 
and their use is strongly recommended for secondary prevention 
(1-4). Two concepts arise from these studies about statin 
administration: earlier is better considering the time and higher 
is better considering the dose. In a cohort of 1,159 patients with 
acute myocardial infarction (MI), the statin treatment initiated 
within 48 hours after admission was associated with significantly 
lower major adverse cardiac events at one-year (17.8% vs. 24.6%; 
P=0.016) compared to statin treatment started after 48 hours; 
the early statin therapy was an independent predictor of one-
year outcome [Odds Ratio (OR): 1.49; 95% Confidence 
Interval (CI): 1.0 to 2.21; P=0.045] (5). In patients with ACS, 
statin therapy may reduce one-month mortality (OR: 0.63; 
95% CI: 0.41 to 0.99; P=0.047) when treatment is started very 
early, within 24 hours of hospitalization (6). The favourable 

effect of high-dose statin treatment is more evident in patients 
undergoing percutaneous coronary intervention (PCI). In the 
PROVE-IT TIMI 22 (Pravastatin or Atorvastatin Evaluation 
and Infection Therapy-Thrombolysis In Myocardial Infarction) 
study, early intensive compared to moderate statin treatment, 
significantly reduced the composite end point of cardiovascular 
death, non fatal MI, recurrent ischemia or rehospitalisation for 
unstable angina in patients undergoing PCI [Hazar Ratio (HR): 
0.73; 95% CI: 0.61 to 0.87; P=0.001] but not in those medically 
treated (HR: 0.84; 95% CI: 0.65 to 1.09; P=0.183), without a 
significant interaction between the dose of statin (intensive vs. 
moderate) and the treatment strategy (PCI vs. non PCI) (7). 
Few randomized studies have compared the prognostic impact 
of statin treatment when administered before PCI. However, 
available data suggest that pre-PCI statin administration may 
further improve prognosis. A recent meta-analysis of randomized 
trials that included stable CAD or ACS patients, showed a better 
30-day outcome in the 1,649 patients randomized to short-
term (from 12 hours to 2 weeks) high-dose statin compared 
to that of 1,649 patients randomized to low-dose or no statin 
therapy before PCI (8); in this meta-analysis, the rate of death, 
spontaneous non fatal MI or target vessel revascularization at 
30-day was lower in patients pre-treated with statins (0.6% vs. 
1.4%; OR: 44; 95% CI: 0.19 to 1.01; P=0.05). Moreover, non-
ST elevation (NSTE) ACS statin-naïve patients (n=225) treated 
with high dose rosuvastatin (40 mg) 7-25 hours before PCI 
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presented a better long-term outcome than patients (n=220) 
treated with rosuvastatin after intervention (Figure 1) (9). At 
12 months, the composite primary end point of death, non-fatal 
MI, non-fatal stroke, or revascularization was significantly lower 
in the pre-PCI statin group (20.5% vs. 9.8%; P=0.002); similarly 
the risk of death and non-fatal MI at 12-month was significantly 
lower in patient who started rosuvastatin before PCI (HR: 3.71; 
95% CI: 1.22 to 11.27; P=0.021) (9). Even a chronic statin 
therapy seems to improve long-term prognosis after PCI. Among 
8,041 patients with stable CAD treated with PCI, 5,939 of these 
were on statin therapy (≥1 month) and 2,102 statin-naïve at the 
time of admission; statin therapy before PCI was associated with 
a significant reduction of one-year mortality (HR: 0.56; 95% CI: 
0.42 to 0.75; P<0.001) with a benefit observed within the first 
month following PCI (10).

The beneficial clinical effects of statin pre-treatment may 
be related to their possible protective effects against both 
myocardial damage following PCI and kidney damage following 
contrast media administration. This review is focused on the 
relationship between the administration of statin therapy before 
PCI and the occurrence of periprocedural myocardial infarction 
(pMI) and contrast-induced acute kidney injury (CI-AKI).

 .Clinical evidence of statin benefits on 
periprocedural miocardial infarction prevention

Periprocedural myocardial infarction, as assessed by cardiac 
marker elevation, occurs in 5% to 40% of patients undergoing 
PCI, depending on the definition criteria used, antithrombotic 
therapies administered and clinical/angiographic risk profile of 
included patients (11-12). This complication may negatively 
impact the clinical outcome after intervention (13-15). Several 
observational studies showed that treatment with statins at the 
time of PCI in patients with stable CAD reduced the incidence 

of pMI (16-18). 
The efficacy of short-term statin treatment before PCI has 

been first shown by the randomized ARMYDA (Atorvastatin 
for Reduction of Myocardial Damage during Angioplasty) study 
that enrolled statin-naïve patients undergoing elective PCI. In 
this study, a 7-day pre-treatment with atorvastatin (40 mg/day) 
was associated with 81% (5% vs. 18%; P=0.025) risk reduction 
of pMI defined by creatine kinase (CK)-MB elevation >2 times 
upper normal limit (UNL); this benefit was consistent even 
when different pMI definition criteria were used. Furthermore, 
at the multivariate analysis atorvastatin pre-treatment resulted 
independently associated with a lower rate of pMI (OR: 0.19; 
95% CI: 0.05 to 0.57) (19). The benefit of short-term statin 
administration before PCI on pMI occurrence were confirmed 
in other studies including patients with stable CAD (20-22). 
The NAPLES II (Novel Approaches for Preventing or Limiting 
Events) trial was the first that showed that a single high-
dose of atorvastatin (80 mg) given 24 h before elective PCI 
significantly reduced (9.5% vs. 15.8%; OR: 0.56; 95% CI: 0.45 
to 0.89; P=0.014) the incidence of pMI (defined by CK-MB  
elevation >3 times UNL) in 668 stable CAD patients (23). 
Similar results on pMI occurrence (26.4% vs. 8.7%; P=0.003) 
were observed using high-dose rosuvastatin (40 mg) the day 
before PCI in 160 elective patients (24).

Other studies evaluated the role of statin pre-treatment in the 
setting of patients with ACS. In an observational study, Chang 
et al. demonstrated a lower incidence of pMI (2% vs. 19%; 
P=0.04) in patients with SCA already receiving statin treatment 
at the time of PCI compared to statin naïve patients (25). The 
ARMYDA-ACS (Atorvastatin for Reduction of Myocardial 
Damage during Angioplasty-Acute Coronary Syndromes) study 
was the first randomized, placebo-controlled trial that evaluated 
the effects of high-dose statin (atorvastatin 80 mg given 12 h 
before PCI with a further 40 mg dose 2 h before the procedure) 
administration before PCI in NSTE-ACS patients undergoing 
early (<48 h) PCI. In this study, the 30-day incidence of major 
adverse cardiac events (death, MI, target vessel revascularization) 

Figure 1. Clinical outcome during the follow-up. Incidence of death, 
non-fatal myocardial infarction, non-fatal stroke or revascularization 
at 1-month and at the end of 12-month follow-up in patients treated 
with high-dose rosuvastatin before percutaneous coronary intervention 
(statin) and in patients who received statin treatment after the procedure 
(control). From reference 9, modified.

Figure 2. Periprocedural myocardial infarction occurred in patients 
treated (statin) or not treated (control) with high-dose statin before 
percutaneous coronary intervention. From reference 8, modified. 
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were significantly lower (5% vs. 17%; P=0.01) in the atorvastatin 
compared to the placebo group; the better 30-day outcome in the 
statin group was mostly driven by the reduction of pMI (5% vs. 
15%; P=0.04) (26). These results were subsequently confirmed 
with a single high dose rosuvastatin (40 mg) given 16 h before 
PCI in patients with NSTE-ACS (27). In this randomized study 
the 30-day incidence of major cardiac events (death, non fatal 
MI, ischemic stroke, target vessel revascularization) was lower in 
the statin treatment arm (6.7% vs. 15.9%; P=0.002), and a pMI 
(defined by CK-MB elevation >2 times UNL) was detected in 
5.8% of treated patients and in 11.4% of controls (P=0.035) (27).  
More recently, it has been shown that in ACS patients a very 
early (2-4 hours) rosuvastatin (20 mg) administration before PCI 
significantly reduce the pMI rate (8.1% vs. 22.2%; P<0.01) (28). In 
a meta-analysis of 13 statin randomized studies involving 3,341 
patients, the incidence of pMI (defined by CK-MB elevation >3 
times UNL) was 6.8% in the high-dose statin treated group and 
11.9% in the the control group (OR: 0.54; 95% CI: 0.42 to 0.70; 
P<0.00001) (Figure 2) (8). High-dose statin pretreatment was 
associated with a lower incidence of pMI in both stable CAD 
group (n=2,293) (7.5% vs. 13.2%; OR: 0.52; 95% CI: 0.41 to 
0.66; P<0.00001) and ACS group (n=1,032) (5.9% vs. 9.0%; 
OR: 0.64; 95% CI: 0.40 to 1.02; P<0.06) without a significant 
interaction between treatment strategy and clinical presentation 
(P=0.43) (8). The role of high-dose statin administration on 
myocardial protection in patients with ST-elevation acute 
myocardial infarction (STEMI) undergoing primary PCI is still 
controversial. In the STATIN STEMI (Efficacy of High-Dose 
AtorvaSTATIN Loading Before Primary Percutaneous Coronary 
Intervention in ST-Elevation Myocardial Infarction) study, the 
pre-treatment with high dose atorvastatin (80 mg) improved 
coronary flow and microvascular coronary perfusion compared 
with low-dose atorvastatin (10 mg) (29). In the REPERATOR 
study (Prevention of REPERfusion Damage and Late Left 
Ventricular Remodeling With ATORvastatin Administered 
Before Reperfusion Therapy) the administration of high dose 
atorvastatina (80 mg) was not associated with improved cardiac 
function, microvascular perfusion or decreased myocardial 
infarct size compared to placebo (30).

 .Clinical evidence of statin benefits on contrast-
induced acute kidney injury (CI-AKI) prevention

CI-AKI represents a possible complication of diagnostic and/
or therapeutic procedures requiring administration of iodinated 
contrast media and comports prolonged hospitalization, 
increased costs, and increased short-and-long term morbidity 
and mortality (31). The prognostic impact of CI-AKI depends 
on the degree of kidney injury and the persistence of renal 
function deterioration (32-33). The incidence of CI-AKI varies 
widely depending on the patient cohorts evaluated, definition 

criteria used and preventive strategies adopted (34). We have 
recently reported the prognostic importance of both transient 
and persistent renal damage after CI-AKI development (33). 
In particular, transient and persistent renal damage were 
independent predictors of long-term clinical outcome increasing 
1.6-fold and 2.5-fold, respectively, the risk of mortality, dialysis 
or major cardiovascular events at 5-year follow-up (33).

Observational and randomized studies suggest that statins 
therapy started before contrast medium administration might 
reduce CI-AKI incidence (35-49).

A review of a large database showed that statin therapy is 
associated with a lower incidence of CI-AKI after PCI (35) 
and similar results were retrospectively observed after contrast-
medium exposure in patients with chronic renal impairment (36). 
In a prospective follow-up study on 430 patients (260 statin-treated 
and 174 statin naïve) followed for 4 years, those receiving statins 
before PCI had a significantly lower incidence of CI-AKI (3% vs. 
27%; P<0.001) and a better postprocedure creatinine clearance 
(P<0.001) (37). Renal protection was observed even in patients more 
prone to develop postprocedural renal failure, such as the older and 
diabetic patients and this favourable effect resulted in a significantly 
shorter length of hospital stay. Patients with severely impaired baseline 
renal function (creatinine clearance <40 mL/min) presented less 
benefits, probably because multiple non reversible pathogenetic 
mechanisms are involved in the renal dysfunction (37). The 
majority of the data regarding the role of statins on CI-AKI 
prevention in elective patients, derived from non-randomized 
studies (36-41). A meta-analysis of these non-randomized 
studies showed a significant reduction of CI-AKI in statin treated 
patients compared to controls (OR: 0.60; 95% CI: 0.36 to 1.00; 
P=0.05) (46).

So far, only three randomized studies were performed in 
elective patients. The results of these studies did not show 
significant benefits with high-dose simvastatin or atorvastatin 
administered shortly before contrast agent injection (42-44). A 
favorable non significant trend toward beneficial protective effect 
of high dose atorvastatin (80 mg twice daily before PCI followed 
by 80 mg/daily for two days after the procedure) against CI-AKI 
(defined as increase of serum creatinine of at least 0.5 mg/dL or 
25% within 2 days) occurrence (3% vs. 10%) was observed in a 
small randomized study involving 130 patients without baseline 
renal impairment (creatinine clearance >70 mL/min) (42). On 
the other hand, two randomized studies performed in patients 
with baseline renal dysfunction did not show any acute reno-
protective effect of statins after contrast medium administration. 
In the PROMISS (Prevention of Radiocontrast-Medium-
induced nephropathy using short term high-dose simvastatina) 
study, short-term high-dose simvastatin (40 mg twice daily, 48 h 
before procedure) did not prevent renal function deterioration 
after contrast medium administration but the CI-AKI rate 
(defined as increase of serum creatinine of at least 0.5 mg/dL 
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or 25% within 2 days) in this study was very low in both the 
treated group (n=118, CI-AKI =2.5%) and controls (n=118; CI-
AKI =3.4%) (43). Toso et al., performed a randomized placebo 
controlled trial in 304 patients with baseline renal dysfunction 
(creatinine clearance <60 mL/min) and higher clinical risk 
profile of CI-AKI than patients in the PROMISS study because 
the subjects were older, with lower baseline creatinine clearance 
and ejection fraction, and treated with PCI in a higher percentage 
of cases (44). Also in this study high-dose atorvastatin (80 mg/
die 48 h before and after constrast exposure) did not reduce the 
CI-AKI rate (defined as increase of serum creatinine of at least 
0.5 mg/dL or 25% within 5 days) which occurred in 10% of the 
treated patients and in 11% of controls (44). A meta-analysis of 
these three randomized studies showed a non significant 26% 
reduction of CI-AKI in the statin treated patients compared to 
controls (OR: 0.76; 95% CI: 0.41 to 1.41; P=0.39) (46).

More recently, Quintavalle et al., in 410 stable patients with 
chronic kidney disease enrolled in the NAPLES II trial, observed 
that high-dose atorvastatin (80 mg) administered the day before 
contrast medium significantly reduced the CI-AKI rate (defined as 
an increase in serum Cystatin-C concentration of 10% above the 
baseline value at 24 hours from contrast administration) in patients 
with creatinine clearance <60 mL/min (4.5% vs. 17.8%; OR: 0.22; 
95% CI: 0.01 to 0.69; P<0.005) (45). In the additional in vitro 
experiment, they showed that the atorvastatin pre-treatment 
of non human tubular epithelial cells and human embryonic 
proximal tubule cells prevented renal cell apoptosis induced by 
contrast medium and this effect seemed to be mediated by a 
reduction in the stress kinases activation and restoration of the 
cell survival signals (45).

Patients with ACS have a three times higher risk of developing 
CI-AKI, an often serious complication that produces persistent 
worsening of renal function in 30% of cases (50-51). Early 
administration of high-dose lipophilic statins before contrast 
medium exposure resulted in a significant lower rate of CI-AKI 
in three randomized studies (47-49). Xinwei et al., compared 
228 statin-naïve patients with ACS treated with high- (80 mg) 
or low-dose (20 mg) simvastatin before PCI. All patients had 
ejection fraction >40%, only 5% presented with chronic kidney 
disease and the majority (43%) had unstable angina as clinical 
presentation (NSTE-ACS =28%, STEMI =29%). In this 
study, medium-term (7.1±1.6 days) high-dose simvastatin was 
more effective than low-dose simvastatin in protecting kidney 
function after PCI, with a lower (66% relative reduction) CI-
AKI rate (defined as increase of serum creatinine of at least  
0.5 mg/dL or 25% within 2 days) (5.3% vs. 15.7%; P<0.05) (47). 
The ARMYDA-CIN study, randomized 241 statin-naïve ACS 
patients (unstable angina 66%; NSTE-ACS =34%) with ejection 
fraction >30%, to high-dose atorvastatin (80 mg given 12 h 
before PCI with a further 40 mg dose 2 h before the procedure) 
or placebo before PCI; after the procedure, all patients received 
atorvastatin 40 mg/day irrespective of the initial randomization 
assignment. In this study, high-dose atorvastatin significantly 
reduced the CI-AKI rate (defined as increase of serum creatinine 
of at least 0.5 mg/dL or 25% within 2 days) by 62% (5% vs. 
13.2%; P<0.05) and the atorvastatin pre-treatment resulted an 
independent predictive factor against CI-AKI (OR: 0.34; 95% 
CI: 0.12 to 0.97; P<0.043) (48). The results of the PRATO-
ACS (Protective effect of Rosuvastatin and Antiplatelet Therapy 
On contrast-induced acute kidney injury and myocardial 
damage in patients with Acute Coronary Syndrome) trial have 
been recently presented at the Late Breaking Clinical Trial 
session of the American College of Cardiology Congress 2013 
in San Francisco. In this study 504 statin-naïve ACS patients 
(NSTE-ACS =92%, unstable angina =8%) scheduled for early 
invasive strategy were randomly assigned to receive rosuvastatin  
(40 mg on-admission following by 20 mg/day; n=252) or no 
statin treatment (n=252). The incidence of CI-AKI (defined as 
an increase in creatinine ≥0.5 mg/dL or ≥25% above baseline 
within 72 hours) was significantly lower in the statin group 
than in controls (6.7% vs. 15.1%; OR: 0.38; 95% CI: 0.20 to 
0.71; P=0.003) (Figure 3). The benefits against CI-AKI were 
consistent even applying different CI-AKI definition criteria 
and in the high risk categories such as patients with creatinine 
clearance <60 mL/min (8.5% vs. 20.9%; OR: 0.35; 95% CI: 0.25 
to 0.81; P<0.014), those with ejection fraction ≤45% (10.7% 
vs. 24.7%; OR: 0.37; 95% CI: 0.16 to 0.85; P<0.020) and those 
undergoing PCI (7.0% vs. 14%; OR: 0.46; 95% CI: 0.22 to 0.95; 
P<0.036). The 30-day incidence of adverse cardiovascular and 
renal events (death, dialysis, MI, stroke and persistent renal 
damage) was significantly lower in the statin group (3.6% vs. 
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Figure 3. Incidence of contrast-induced acute kidney injury (CI-AKI) 
defined as an increase in serum creatinine of ≥0.5 mg/dL or ≥25% over 
the baseline value within 72 hours after contrast agent administration, 
in patients with non-ST elevation acute coronary syndrome undergoing 
early invasive strategy, treated with high dose rosuvastatin (statin) 
on admission and in patients who received statin treatment ad the 
discharge (Control). Results from Protective effect of Rosuvastatin 
and Antiplatelet Therapy On contrast-induced acute kidney injury 
and myocardial damage in patients with Acute Coronary Syndrome 
(PRATO-ACS Study).
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7.9%; P=0.036) (49).
Thus, at present, in stable patients undergoing elective 

diagnostic or therapeutic procedures, the evidence for the use 
of statins prior to contrast medium exposure in order to prevent 
CI-AKI development are still debated and this is mainly due to 
the low number of available randomized studies that included 
small cohorts of patients (42-44). Moreover, in some studies the 
statin treatment has been associated with the N-acetylcysteine 
(42,44,45) and in this case the possibility of an interaction or 
a synergistic effect between the two agents cannot be ruled 
out. In addition, a very short duration of statin treatment after 
contrast exposure (43,44) could limit its nephroprotective 
effects given the local persistence of contrast in the kidneys for 
more than 48 hours (52).

In s t e a d ,  t h e  r e s u l t s  o f  t h e  s t u d i e s  e x p l o r i n g  t h e 
nephroprotective role of statins in ACS patients are more defined 
with the exception of STEMI patients undergoing primary PCI 
who are not still evaluated in randomized studies (53-54).

 .Mechanism of statin benefit on pMI and CI-AKI 
following PCI

Several studies have demonstrated an association between 
elevated pre-and-post PCI inflammatory status and adverse 
events following revascularization (55-57). In particular, high pre-
procedural levels of high sensitive C-reactive protein (hs-CRP) 
were associated with a higher risk of adverse events after coronary 
stent implantation (18,56). However, patients who presented 
reduced hs-CRP levels after statin therapy showed a better clinical 
outcome compared to patients with persistently high hs-CRP 
levels, regardless of their LDL cholesterol values (57). Moreover, 
the preprocedural hs-CRP level resulted an independent 
predictor of adverse outcome only in patients who did not 
receive statin therapy before PCI (18).

Experimental and clinical ev idence suggest that the 
beneficial properties of statins may be attributed to a variety of 
non-lipid lowering pleiotropic effects. By inhibiting HMG-CoA 
reductase, statins could also inhibit the synthesis of important 
isoprenoid intermediates, such as farnesyl-pyrophosphate 
and geranyl-geranyl-pyrophosphate that lie downstream from 
the mevalonic acid. These intermediates serve for the post-
translational modification of intracellular proteins such as 
nuclear lamins, Ras, Rho, Rac and Rap (58). The inhibition 
of these intracellular isoprenoid dependent proteins may 
contribute to some of the biological effects of statins, including 
improved endothelial  f unction, increased nitr ic ox ide 
bioavailability, antioxidant effects, anti-inflammatory and 
immuno-modulatory properties, and antithrombotic activity, 
which may occur rapidly and at very low drug concentrations 
(59-60). The vascular endothelium that is functionally and 
structurally altered by atherosclerosis represents the main target 

of the action of statins. The administration of high doses of 
statins leads to coronary endothelial protection through a rapid 
improvement in vasoreactivity and inhibition of inflammatory 
responses (61-63).

A significant increase in inflammatory markers has been 
documented after PCI but this increase was significantly lower 
in patients treated with high doses of statins. This effect on 
inflammatory response is a class effect being evident using 
simvastatin (47), atorvastatin (48) or rosuvastatin (9,27). In 
particular, in the study of Xinwei et al., levels of hs-CRP protein, 
P-selectin, and intercellular adhesion molecule-1 significantly 
increased 24 hours after PCI compared to the pre-PCI values 
(P<0.001) but their increase was lower in patients treated with 
high-dose as compared to low-dose simvastatin (P<0.001) (47).

Of note, the attenuation of vascular injury and inflammation 
obtained with statin treatment leads to a reduced release of 
myocardial damage biomarkers especially in patients with higher 
pre-PCI inflammatory status (8,23). In the NAPLES study, a 
significant interaction was found between treatment strategy 
and baseline hs-CRP levels (F=8.12; P<0.004 by the ANCOVA 
model): atorvastatin therapy was significantly associated with 
cardio-protective effects in the subgroup of patients with higher 
baseline hs-CRP levels (4.6% vs. 16.5%; P<0.016) but not in 
those with normal hs-CRP (11.1% vs. 15%; P=0.18) (23). The 
meta-analysis of statin randomized studies confirmed these 
results showing that the protective effect of statin before PCI 
was more evident in patients with high inflammatory status (8). 
In the subgroup of 1,861 patients with normal baseline hs-CRP 
levels, the incidence of pMI was 7.8% in the high-dose statin 
group and 10.9% in the control group (OR: 0.69; 95% CI: 0.50 
to 0.95; P<0.021), whereas in those 734 patients with elevated 
baseline hs-CRP levels it was 4.3 and 12.3%, respectively (OR: 
0.32; 95% CI: 0.18 to 0.58; P<0.001) (8).

It is interesting that pleiotropic effects elicited by statins 
could be attenuated over time in patients on chronic therapy 
(64) and “recaptured” with a loading high dose (65). In the 
ARMYDA (Atorvastatin for Reduction of Myocardial Damage 
during Angioplasty)-RECAPTURE, 383 statin-treated patients 
(>30 days) with both stable (53%) and unstable (47%) coronary 
disease undergoing PCI were randomized to receive placebo or 
high loading dose of atorvastatin (80 mg 12 h before PCI and 
a further 40 mg dose 2 h before PCI). Similar to that observed 
in statin-naïve patients, the reload of high-dose atorvastatin 
in patients chronically treated with statins reduced the 30-day 
adverse clinical events (3.7 vs. 9.4%; P=0.037) and this benefit 
was mostly driven by the reduction of pMI (3.7% vs. 8.9%) (65). 
Even in this study, the pre-PCI inflammatory status influenced 
the efficacy of high-dose statin treatment. Infact, the multivariate 
analysis identified atorvastatin reload as an independent 
predictor of better 30-day outcome (OR: 0.50; 95% CI: 0.20 to 
0.80; P=0.039), but the impact on 30-day outcome was different 
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according to clinical presentation: stable CAD patients did not 
benefit from atorvastatin reload (4 vs. 4.9%; OR: 0.74; 95% 
CI: 0.20 to 2.90; P=0.70) as compared to ACS patients (3.3 vs. 
14.8%; OR: 0.18; 95% CI: 0.10 to 0.83; P=0.027) (65).

Although the pathogenesis of CI-AKI is not completely 
understood, multiple mechanisms may be involved and in 
particular inflammatory processes play a crucial role (31). Patients 
who developed CI-AKI have post-PCI hs-CPR levels significantly 
higher than patients without CI-AKI (48). It is possible to 
speculate that the reduction of systemic inflammation exerted 
by statins may lead to favorable effects on CI-AKI development. 
Moreover, the protection against CI-AKI may also be related to 
a local anti-inflammatory effect of statins in the kidney. Several 
studies have shown that the inhibition of the enzyme HMG-
CoA reductase reduces the receptor-mediated endocytosis in 
proximal tubule cells and consequently the tubule reabsorption 
of proteins (66-68). The process of protein reabsorption is locally 
pro-inflammatory and contributes to tubulointerstitial fibrosis 
(67). Therefore, statins therapy may be renoprotective by blocking 
protein reabsorbition in the tubule cells.

Iodinated contrast medium is water soluble, freely filtered 
by the glomerulus, and avidly taken up by renal tubule cells in 
the loop of Henle; when it is retained in the tubule cells and 
peritubular space for several days it can exert a direct acute 
tubule cells toxicity (52). Thus, reducing protein trafficking 
across the proximal tubule cells, statin might attenuate the 
inflammation, endothelial dysfunction and tubulointerstitial 
disease complicating iodinated contrast medium administration.

 .Conclusions

Available data suggest that pre-treatment with statins before 
PCI is associated with a better short- and long-term prognosis. 
Current guidelines recommend the use of high doses of statins 
before PCI to reduce the risk of periprocedural myocardial 
infarction in statin naïve patients (class IIa A) and in those on 
chronic statin therapy (class IIa B) (4). Actually, the favourable 
clinical effect exerted by statins may be related not only to the 
reduction of periprocedural myocardial damage but also to 
the reduction of acute renal injury caused by contrast medium 
administration. Both the myocardial and kidney protection 
might result from an attenuation of inflammatory processes 
carried out by the pleiotropic effects of statins.
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