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Abstract: Objective: A network meta-analysis to compare various statins for the prevention of contrast induced
nephropathy (CIN) was performed in patients who underwent coronary angiography (CAG). Methods: Randomized
controlled studies with a Modified Jadad score greater than 3 using statins as prevention for contrast induced
nephropathy were utilized from the following databases: PubMed, Ovid EMBASE, Cochrane library and Web of Science. Results: Out of 456 articles, 19 studies were enrolled and 9000 patients were selected. The pooled analysis
revealed that a high dose of atorvastatin and rosuvastatin reduced contrast induced nephropathy compared with a
placebo/untreated group. No significance was found between various statins within the high and low dose groups.
All treatments had similar effects on serious adverse events including death, myocardial infarction, revascularization, cerebral infarction, and dialysis after contrast administration. Conclusions: Fully hydrated, high perioperative
statin use is an effective way to reduce the incidence of contrast induced nephropathy compared to a placebo/
untreated group with a similar safety profile.
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Introduction
Contrast induced nephropathy (CIN) is a common complication after administration of contrast medium. As the third leading cause of
hospital acquired acute kidney injury, CIN
occurs in half of the patients undergoing coronary angiography (CAG) [1]. CIN has been validated to prolong the length of hospitalization,
increase health care costs, induce chronic
renal impairment, and increase risk of death [2,
3]. In the last few years, several protocols like
N-acetylcysteine (NAC) have been utilized to
reduce the incidence of CIN. However, there
has been no consensusfor the optimal prevention strategy except prior to or after procedural
hydration is reached [4]. Statins exert pleiotropic effects including lowering lipids, reducing
inflammatory responses, oxidative stress, and
endothelial function, etc. [5], which may protect
the kidney. Several randomized controlled trials
(RCTs) and observational studies evaluated the
effectiveness of statins as a preventative measure for CIN having mixed results [6-10].
Similarly, meta-analyses have also been per-

formed, but have not obtained significant conclusions [11-13]. Due to the limitation of head
to head comparisons between statins, it is difficult to determine if differences exist amongst
various statins including simvastatin, atorvastatin and rosuvastatin. Thus, we conducted a
network meta-analysis aiming to compare all
statins as prevention for contrast induced
nephropathy in patients who underwent coronary angiography.
Methods
Search strategy
A comprehensive literature search of prospective controlled studies published prior to July
2015 was performed within various databases
such as PubMed, Ovid EMBASE, Cochrane
library, Web of Science and the Chinese
Biomedical database. The search strings
(“statin” OR “3-hydroxy-3-methylglutaryl coenzyme A” OR “HMG-CoA”) AND (“contrast medium” OR “angiocardiography”) AND (“contrast
induced nephropathy” OR “acute kidney injury”
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lows: 1. placebo/untreated;
2. atorvastatin low dose
(≤20 mg); 3. atorvastatin
high dose (>20 mg); 4.
rosuvastatin low dose (≤10
mg); 5. rosuvastatin high
dose (>10 mg); 6. simvastatin low dose (≤20 mg); 7.
simvastatin high dose (>20
mg).
Outcomes
An increase in serum creatinine >0.5 mg/dl or 25%
above baseline 48-72 hours after contrast exposure
is the most common definition of CIN. Occasionally, an increase in cystatin C
>10% from baseline is also
used to define CIN. The primary outcome of this study
was the incidence of CIN.
Figure 1. Flowchart describing literature search and study selection process.
Serious adverse events
(SAE) were assessed to
OR “kidney failure”) were used to search for relcompare safety between statins. We defined
evant studies. Two authors worked indepenserious adverse events (SAE) as death, myocardently to identify all the relevant studies.
dial infarction, revascularization, cerebral
infarction, dialysis or the proportion of alanine
Inclusion and exclusion criteria
aminotransferase >3 * upper limit of the normal value after contrast administration.
Randomized, controlled trials of statins that
reported clinically relevant outcomes including
Data extraction
incidence of CIN and safety profile were selected. The study was eligible for inclusion if 1) the
Two investigators independently assessed the
study was performed on patients who underquality of trials, and disagreements were
went coronary angiography; 2) patients were
resolved through third party investigators. The
using statin as a preventative measure for CIN
Modified Jadad score was used to evaluate the
compared with other statins or placebo/
quality of methodology (randomization, blinding
untreated; 3) outcome measures included inciand withdrawal from studies). The Modified
dence of CIN and serious adverse events; and
Jadad scale ranges from 1 to 7, where 1-3 indi4) the Modified Jaded Score was greater than
cates poor quality and 4-7 indicates high
3. The study was excluded if it was 1) a single
quality.
arm design; 2) the incidence of CIN was missStatistical analysis
ing; and 3) if there were dual submissions. Two
authors independently assessed the methodStatistical analysis was performed using the
ological quality of the included studies and
software R (X64, 3.12, packages including
extracted the relevant data.
gemtc and rjags). Data outputs were in the form
of network plots and forest plots. The demoIntervention
graphics (age, population, contrast types, conAll statins including different doses were
comitant diseases, etc.) of the patient varied in
applied as treatments. Perioperative treatthe different studies. Thus, we adopted a ranments were and taken daily and defined as foldom effects model rather than a fixed effects
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Table 1. Characteristics of included studies
Study

Intervention

Country

Population

Contrast Type

CIN Defi- Follow-up Sample Quality
nition
Duration
Size
Score

Jo 2008

Simvastatin 80 mg for 2 d/placebo

Korea

chronic renal insufficiency

Iodixanol

a or b

6 months

247

5

Jia 2009

Simvastatin 20 mg/80 mg for 3 d

China

ACS

Iohexol

a or b

unclear

228

5

Zhou 2009

Atorvastatin 10 mg/90 mg for 1 d

China

undergoing CAG or PCI

Iopamidol

a or b

5 days

100

5

Acikel 2010

Atorvastatin 40 mg for 3 d/untreated

Turkey

eGFR >60 mL/min

Iohexol

a or b

unclear

160

5

Ozhan 2010

Atorvastatin 80 mg for 3 d/untreated

Turkey SCr <1.5 mg/dl or eGFR >70 ml/min per m3

Toso 2010

Atorvastatin 80 mg for 4 d/placebo

Miao 2011

Atorvastatin 20 mg/80 mg

Patti 2011

Atorvastatin 80 mg/placebo

Oliveira 2012
Li 2012

Iopamidol

a or b

unclear

130

4

Italy

Chronic Renal Disease

Iodixanol

a or b

1 month

304

5

China

STEMI

unclear

a or b

unclear

268

4

Italy

ACS

Lobitridol

a or b

unclear

241

5

Rosuvastatin 40 mg/placebo

Brazil

Elective PCI

High and low osmolarity

a or b

unclear

135

5

Atorvastatin 80 mg/placebo

China

STEMI

Iopromide

a or b

1 month

161

5
5

Quintavalle 2012 Atorvastatin 80 mg/placebo

Italy

CKD

Iodixanol

c

unclear

410

Jo 2013

Atorvastatin 80 mg/10 mg for 5 d

Korea

STEMI

unclear

a or b

unclear

218

5

Kaya 2013

Atorvastatin 80 mg/Rosuvastatin 40 mg

Turkey

STEMI

unclear

a or b

unclear

192

5

Han 2014

Rosuvastatin 10 mg for 5 d/untreated

China

Type 2 DM

Iodixanol

a or b

1 month

2998

6

Leoncini 2014

Rosuvastatin 40 mg admission, followed by 20 mg/day/untreated

Italy

ACS

Iodixanol

a or b

1 month

504

6

Liu 2014

Atorvastatin 20 mg/Rosuvastatin 10 mg

China

CKD

Iopamiron/Ultravist

a or b

2 years

1078

6

Liu 2014

Rosuvastatin 10 mg for 5 d/placebo

China

Diabetes combined CKD

iodixanol

a or b

1 month

1204

5

Bao 2014

Rosuvastatin 40 mg for 8 d/placebo

China

CAG

iopamidol

a or b

5 days

182

4

Deng 2013

Rosuvastatin 20/10 mg for 1 month

China

PCI

Iopamidol/Iopromide

a or b

1 month

240

4

CAG: coronary angiography; PCI: percutaneous coronary intervention; STEMI: ST-segment elevation myocardial infarction; DM: diabetes mellitus; CKD: chronic kidney disease; ACS: acute coronary syndrome; a: an increase of serum creatinine >0.5
mg/dl; b: an increase of serum creatinine >25% above baseline; c: an increase in cystatin C >10% from baseline.
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Figure 2. Network plot and forest plot with the random effects model in patients who underwent coronary angiography in reducing contrast induced nephropathy among all treatments. Odds ratio (circle) and 95% CI (horizontal
line) for each study are plotted on the graph. A comparison that does not cross the vertical line at OR=1 indicates
significance.

model. Comparisons of effects between groups
were displayed as an odds ratio (OR) with its
95% confidence interval (95% CI). In order to
avoid risk of bias, we included only the randomized, controlled trials and excluded observational, dual submissions and follow up studies.
Results
Descriptions of included studies
456 relevant studies were obtained by searching electronic databases. Of these, 371 were
excluded on the basis of their title and abstract.
The full texts of the remaining 85 articles were
retrieved and read by two independent investigators. From these 85 articles, 66 were excluded because they did not match the inclusion
criteria. The remaining 19 [6, 7, 9, 10, 14-28]
articles met all entry criteria and were included
in the network meta-analysis. The screening
process is illustrated in Figure 1.
The characteristics of the included studies in
this analysis were given in Table 1. In the seven
159

treatment comparisons, a total of 9000
patients with coronary artery disease were
included. All studies were published in high
quality English journals (Modified Jadad score
≥4). These studies included two trials of simvastatin, nine trails of atorvastatin, six trials of
rosuvastatin versus placebo and two trials of
atorvastatin versus rosuvastatin. All patients of
included in these studies were hydrated prior to
treatment.
Incidence of CIN
Our analysis assessed the risk of developing
contrast induced nephropathy. Overall results
of comparisons between treatments, primary
endpoints and network plots were showed in
Figure 2. The results demonstrated that high
dose atorvastatin and rosuvastatin may reduce
the incidence of CIN compared to placebo or
untreated groups, separately (OR 0.38, 95% CI:
0.17-0.75 and OR 0.30, 95% CI: 0.10-0.67).
Due to minimal studies available concerning
simvastatin in the network meta-analysis,
Int J Clin Exp Med 2016;9(1):156-163
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Figure 3. Network plot and forest plot with the random effects model in patients who underwent coronary angiography in reducing contrast induced nephropathy among all treatments excluded simvastatin. Odds ratio (circle) and
95% CI (horizontal line) for each study are plotted on the graph. A comparison that does not cross the vertical line
at OR=1 indicates significance.

these were not included in the results. Hence,
we compared all other treatments excluding
the simvastatin treatment. The network plot
and overall results of comparisons with treatment were displayed in Figure 3. Nevertheless,
the results were consistent with previous analysis. High dose atorvastatin and rosuvastatin
were still superior to placebo/untreated group,
respectively (OR 0.38, 95% CI: 0.17-0.74 and
OR 0.30, 95% CI: 0.11-0.68). No differences
were found between other statin groups and
placebo/untreated group in reducing the incidence of CIN.
Serious adverse events
10 trials recorded the safety of statins after
procedures. The follow up duration varied from
5 days to 2 years. The pooled analysis of network plots and treatments were illustrated in
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Figure 4. In general, no significant differences
were found between all treatment groups in the
follow-up safety profile.
Discussion
The present network meta-analysis was conducted to compare various statins in the prevention of contrast induced nephropathy after
coronary angiography. 19 clinical trials were
identified and the data was pooled and analyzed. Overall, there were no significant difference between statins including simvastatin,
atorvastatin and rosuvastatin in reducing the
incidences of CIN or serious adverse events.
However, high dose atorvastatin and rosuvastatin may reduce the incidence of CIN with a
similar safety profile, providing an effective
method to prevent this complication after contrast admission.
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Figure 4. Network plot and forest plot with the random effects model in patients who underwent coronary angiography in serious adverse events among all treatments excluded simvastatin. Odds ratio (circle) and 95% CI (horizontal
line) for each study are plotted on the graph. A comparison that does not cross the vertical line at OR=1 indicates
significance.

Statins, which are mainly used for their cholesterol-lowering effects, also have anti-inflammatory and anti-oxidant activity and improve endothelial function [29]. The mechanism of statins
for CIN protection may reduce tubular reabsorption of contrast medium and mitigate their
deleterious effects on the renal tubules [30]. It
is unclear if statins exert these benefits as a
class or whether it depends on statin potency,
dose, or molecular structure (lipophilic or hydrophilic) [31]. Hence, the purpose of this network
meta-analysis was to compare every statin and
dosagesbefore procedures that may influence
the incidences of CIN. According to the results,
simvastatin, atorvastatin and rosuvastatin
were the most commonly used as pre-procedural protection drugs among all statins. Kaya
[9] et al. and Liu [25] et al. conducted a clinical
trial in chronic kidney disease or ST-segment
elevation of myocardial infarction patients to
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compare atorvastatin and rosuvastatin for
reducing the incidence of CIN separately and
reached the same conclusion that no difference exists between these two drugs. Some
previous meta-analyses [11-13, 32-36] have
been performed to compare the high-dose
statins to low-dose statins and placebo or just
statin groups with control groups. In accordance with the conclusion of existing metaanalyses, we found that daily high doses of
statins could reduce the incidence of CIN compared with placebo controls. However, statins
including atorvastatin, rosuvastatin and simvastatin did not significantly differ between each
other.
In conclusion, based on our results of pooled
analysis, multiple types of statins taken with
various daily doses were all similar in reducing
CIN when patients were fully hydrated. High
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doses of statins may exert a positive impact
compared with placebo/untreated group. In
view of the risk of mortality and morbidity CIN
could add, other effective measures are still
needed to cut down the adverse impact.

[8]

Disclosure of conflict of interest
None.
Address correspondence to: Xingshan Zhao,
Department of Cardiology, Peking Jishuitan Hospital,
No. 31 East Xinjiekou Street, Xicheng District,
Beijing 100035, China. Tel: +8613701326878;
Fax: +8601058516688; E-mail: zhaoxingshan
0706@163.com

[9]

[10]

References
[1]
[2]

[3]

[4]

[5]
[6]

[7]

162

Nash K, Hafeez A and Hou S. Hospital-acquired
renal insufficiency. Am J Kidney Dis 2002; 39:
930-936.
Weisbord SD and Palevsky PM. Contrast-induced acute kidney injury: short- and longterm implications. Semin Nephrol 2011; 31:
300-309.
Kliger AS, Foley RN, Goldfarb DS, Goldstein SL,
Johansen K, Singh A and Szczech L. KDOQI US
commentary on the 2012 KDIGO Clinical Practice Guideline for Anemia in CKD. Am J Kidney
Dis 2013; 62: 849-859.
Wijns W, Kolh P, Danchin N, Di Mario C, Falk V,
Folliguet T, Garg S, Huber K, James S, Knuuti J,
Lopez-Sendon J, Marco J, Menicanti L, Ostojic
M, Piepoli MF, Pirlet C, Pomar JL, Reifart N,
Ribichini FL, Schalij MJ, Sergeant P, Serruys
PW, Silber S, Sousa Uva M, Taggart D, (EACTS)
TFoMRotESoCEatEAfC-TS and (EAPCI) EAfPCI.
Guidelines on myocardial revascularization.
Eur Heart J 2010; 31: 2501-2555.
Davignon J. Beneficial cardiovascular pleiotropic effects of statins. Circulation 2004; 109:
III39-43.
Jo SH, Koo BK, Park JS, Kang HJ, Cho YS, Kim
YJ, Youn TJ, Chung WY, Chae IH, Choi DJ, Sohn
DW, Oh BH, Park YB, Choi YS and Kim HS. Prevention of radiocontrast medium-induced nephropathy using short-term high-dose simvastatin in patients with renal insufficiency
undergoing coronary angiography (PROMISS)
trial--a randomized controlled study. Am Heart
J 2008; 155: 499, e491-498.
Patti G, Ricottini E, Nusca A, Colonna G, Pasceri V, D’Ambrosio A, Montinaro A and Di Sciascio G. Short-term, high-dose Atorvastatin pretreatment to prevent contrast-induced nephropathy in patients with acute coronary syndromes undergoing percutaneous coronary in-

[11]

[12]

[13]

[14]

[15]

[16]

tervention (from the ARMYDA-CIN [atorvastatin
for reduction of myocardial damage during angioplasty--contrast-induced nephropathy] trial.
Am J Cardiol 2011; 108: 1-7.
Khanal S, Attallah N, Smith DE, Kline-Rogers E,
Share D, O’Donnell MJ and Moscucci M. Statin
therapy reduces contrast-induced nephropathy: an analysis of contemporary percutaneous
interventions. Am J Med 2005; 118: 843-849.
Kaya A, Kurt M, Tanboğa IH, Işik T, Ekinci M,
Aksakal E, Kaya Y, Topçu S and Sevimli S. Rosuvastatin versus atorvastatin to prevent contrast induced nephropathy in patients undergoing primary percutaneous coronary intervention (ROSA-cIN trial). Acta Cardiol 2013;
68: 489-494.
Leoncini M, Toso A, Maioli M, Tropeano F, Villani S and Bellandi F. Early high-dose rosuvastatin for contrast-induced nephropathy prevention in acute coronary syndrome: Results from
the PRATO-ACS Study (Protective Effect of Rosuvastatin and Antiplatelet Therapy On contrast-induced acute kidney injury and myocardial damage in patients with Acute Coronary
Syndrome). J Am Coll Cardiol 2014; 63: 71-79.
Gandhi S, Mosleh W, Abdel-Qadir H and Farkouh ME. Statins and contrast-induced acute
kidney injury with coronary angiography. Am J
Med 2014; 127: 987-1000.
Giacoppo D, Capodanno D, Capranzano P, Aruta P and Tamburino C. Meta-analysis of randomized controlled trials of preprocedural
statin administration for reducing contrast-induced acute kidney injury in patients undergoing coronary catheterization. Am J Cardiol
2014; 114: 541-548.
Li Y, Liu Y, Fu L, Mei C and Dai B. Efficacy of
short-term high-dose statin in preventing contrast-induced nephropathy: a meta-analysis of
seven randomized controlled trials. PLoS One
2012; 7: e34450.
Xinwei J, Xianghua F, Jing Z, Xinshun G, Ling X,
Weize F, Guozhen H, Yunfa J, Weili W and Shiqiang L. Comparison of usefulness of simvastatin 20 mg versus 80 mg in preventing contrast-induced nephropathy in patients with
acute coronary syndrome undergoing percutaneous coronary intervention. Am J Cardiol
2009; 104: 519-524.
Zhou X, Jin YZ, Wang Q, Min R and Zhang XY.
[Efficacy of high dose atorvastatin on preventing contrast induced nephropathy in patients
underwent coronary angiography]. Zhonghua
Xin Xue Guan Bing Za Zhi 2009; 37: 394-396.
Acikel S, Muderrisoglu H, Yildirir A, Aydinalp A,
Sade E, Bayraktar N, Bal U and Ozin B. Prevention of contrast-induced impairment of renal
function by short-term or long-term statin therapy in patients undergoing elective coronary

Int J Clin Exp Med 2016;9(1):156-163

Statins for prevention of CIN

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

163

angiography. Blood Coagul Fibrinolysis 2010;
21: 750-757.
Ozhan H, Erden I, Ordu S, Aydin M, Caglar O,
Basar C, Yalcin S and Alemdar R. Efficacy of
short-term high-dose atorvastatin for prevention of contrast-induced nephropathy in patients undergoing coronary angiography. Angiology 2010; 61: 711-714.
Toso A, Maioli M, Leoncini M, Gallopin M, Tedeschi D, Micheletti C, Manzone C, Amato M and
Bellandi F. Usefulness of atorvastatin (80 mg)
in prevention of contrast-induced nephropathy
in patients with chronic renal disease. Am J
Cardiol 2010; 105: 288-292.
Miao Y and Yu-Jie Z. Efficacy of short-term highdose atorvastatin for prevention of contrastinduced nephropathy in patients with ST
segment elevation myocardial infarction undergoing percutaneous coronary intervention.
Heart 2011; 97: A229-A229.
de Oliveira MS, Martins KBA, Costa JR, Abizaid
A, Stadler J, Mattos LA, Chamié D, Siqueira D,
Costa R and Staico R. Impact on renal function
of rosuvastatin preload prior to elective percutaneous coronary intervention in chronic statin
users. Revista Brasileira de Cardiologia Invasiva English Version 2012; 20: 303-308.
Li W, Fu X, Wang Y, Li X, Yang Z, Wang X, Geng
W, Gu X, Hao G, Jiang Y, Fan W, Wu W and Li S.
Beneficial effects of high-dose atorvastatin
pretreatment on renal function in patients with
acute ST-segment elevation myocardial infarction undergoing emergency percutaneous coronary intervention. Cardiology 2012; 122:
195-202.
Quintavalle C, Fiore D, De Micco F, Visconti G,
Focaccio A, Golia B, Ricciardelli B, Donnarumma E, Bianco A, Zabatta MA, Troncone G, Colombo A, Briguori C and Condorelli G. Impact of
a high loading dose of atorvastatin on contrast-induced acute kidney injury. Circulation
2012; 126: 3008-3016.
Jo SH, Hahn JY, Lee SY, Kim HS, Kim HJ, Choi
YJ, Kim HJ, Choi YJ, Lee S and Ahn KJ. High
dose atorvastatin pretreatment for preventing
contrast-induced nephropathy in patients receiving primary percutaneous coronary intervention: prespecified substudy of a prospective randomized clinical trial. Am J Cardiol
2013; 111: 95B-96B.
Han Y, Zhu G, Han L, Hou F, Huang W, Liu H,
Gan J, Jiang T, Li X, Wang W, Ding S, Jia S, Shen
W, Wang D, Sun L, Qiu J, Wang X, Li Y, Deng J,
Li J, Xu K, Xu B, Mehran R and Huo Y. Shortterm rosuvastatin therapy for prevention of
contrast-induced acute kidney injury in patients with diabetes and chronic kidney disease. J Am Coll Cardiol 2014; 63: 62-70.

[25] Liu Y, Liu YH, Tan N, Chen JY, Zhou YL, Li LW,
Duan CY, Chen PY, Luo JF, Li HL and Wei G.
Comparison of the efficacy of rosuvastatin versus atorvastatin in preventing contrast induced nephropathy in patient with chronic
kidney disease undergoing percutaneous
coronary intervention. PLoS One 2014; 9:
e111124.
[26] Bao DL. Renal protective effect and its mechanism of actions of rosuvastatin calcium in patients with coronary heart disease after angiography. Chinese Journal of Hospital Pharmacy
2014; 218-221.
[27] Deng HS, Chen Y, Zhu XL, Sun XW, Zhang C, Mo
GH and Qiu G. Rosuvastatin in Different Dosage on Contrast Induced Nephropathy(CIN) after Percutaneous Coronary Intervention. Heilongjiang Medical Journal 2013; 164-166.
[28] Liu XM, Han YL, Pu K, Sun L, Pan HT, Zhao WD,
Xu K and Li J. Effect of rosuvastatin on contrast-induced acute kidney injury after percutaneous coronary intervention in elder patients
with diabetes associated with mild-moderate
renal insufficiency. Medical Journal of Chinese
People’s Liberation Army 2014; 265-270.
[29] John S, Schneider MP, Delles C, Jacobi J and
Schmieder RE. Lipid-independent effects of
statins on endothelial function and bioavailability of nitric oxide in hypercholesterolemic
patients. Am Heart J 2005; 149: 473.
[30] Verhulst A, D’Haese PC and De Broe ME. Inhibitors of HMG-CoA reductase reduce receptor-mediated endocytosis in human kidney
proximal tubular cells. J Am Soc Nephrol 2004;
15: 2249-2257.
[31] McCullough PA. Contrast-induced acute kidney
injury. J Am Coll Cardiol 2008; 51: 1419-1428.
[32] Pappy R, Stavrakis S, Hennebry TA and AbuFadel MS. Effect of statin therapy on contrastinduced nephropathy after coronary angiography: a meta-analysis. Int J Cardiol 2011; 151:
348-353.
[33] Takagi H and Umemoto T. A meta-analysis of
randomized trials for effects of periprocedural
atorvastatin on contrast-induced nephropathy.
Int J Cardiol 2011; 153: 323-325.
[34] Zhang BC, Li WM and Xu YW. High-dose statin
pretreatment for the prevention of contrast-induced nephropathy: a meta-analysis. Can J
Cardiol 2011; 27: 851-858.
[35] Mao S and Huang S. Statins use and the risk of
acute kidney injury: a meta-analysis. Ren Fail
2014; 36: 651-657.
[36] Ukaigwe A, Karmacharya P, Mahmood M,
Pathak R, Aryal MR, Jalota L and Donato AA.
Meta-analysis on efficacy of statins for prevention of contrast-induced acute kidney injury in
patients undergoing coronary angiography. Am
J Cardiol 2014; 114: 1295-1302.

Int J Clin Exp Med 2016;9(1):156-163

