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Introduction
• Contrast-induced acute kidney injury (CI-AKI) is defined as the 

acute onset of renal injury following intravascular administration 
of iodinated contrast media (CM) in susceptible individuals

• CI-AKI has become the third leading cause of hospital-acquired 
AKI

• The precise pathogenesis of CI-AKI remains unclear
• direct cytotoxicity
• hypoxia and ischemia of medulla
• oxidative stress by the medium

• Effective THERAPY of CI-AKI is very limited
• Efforts therefore focus on PREVENTION

Li and Wang. BMC Nephrology (2024) 25:140
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Palevsky, paul. (1979). Acute kidney injury. Critical Care Medicine, 7(12), 584. https://doi.org/10.1097/00003246-197912000-00021 

Diagnostic Criteria
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Proposed Mechanisms of Contrast-Associated Acute Kidney Injury.

Mehran R et al. N Engl J Med, 2019;380:2146-2155
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Impact of CI-AKI on OutcomesGrading of CI-AKI

Rear, R., Bell, R. M., & Hausenloy, D. J. (2016). Contrast-induced nephropathy following angiography and cardiac interventions. Heart, 
102(8), 638–648. https://doi.org/10.1136/heartjnl-2014-306962 

6



11/19/25

2

Risk Assessment Tool

Additional 
variables

• Peri-procedural 
bleeding

• No flow-slow flow
• Complex PCI

Mehran R et al. N Engl J Med, 2019;380:2146-2155
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Prevention of CI-AKI: What we know….

Mehran R et al. N Engl J Med, 2019;380:2146-2155
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Prevention of CI-AKI with Statins

Giacoppo, et al. Circ Cardiovasc Interv. 2017 May;10(5):e004383. 
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Prevention of CI-AKI with Trimetazadine

Lukwaro et al. BMC Nephrology (2024) 25:471
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Prevention of CI-AKI with Inorganic Nitrate
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Pharmacologic Strategies to Reduce CI-AKI
Therapy Evidence Level Key RCTs / Meta-Analyses Findings Practical Takeaway

High-Dose Statins 
(Atorva/Rosuva) 🟢 Supported

Leoncini JACC 2014; multiple meta-
analyses (Fan 2016, Cho 2020, 
Fernandes 2025)

Consistent ↓ CI-AKI in ACS/PCI 
populations when given pre-
procedure

Use high-intensity statin loading 
if not already on maximal 
therapy

Trimetazidine 🟢/🟡 Supported but 
smaller trials

Behzadi 2021; Ibrahim 2017; multiple 
meta-analyses (2023–24)

↓ CI-AKI in CKD pts undergoing 
CAG/PCI when added to 
hydration

Consider as adjunct in CKD + 
PCI (institution/region 
dependent)

Inorganic Nitrate 🟡 Promising (single 
strong RCT) NITRATE-CIN (EHJ 2024) Significant ↓ CI-AKI, better 3-mo 

eGFR, ↓ 1-yr MACE
Very encouraging but needs 
multicenter confirmation

N-Acetylcysteine (NAC) 🔴 Not supported ACT 2011; PRESERVE 2018; high-
quality meta-analyses

No reduction in CI-AKI vs 
hydration alone

Not recommended; discontinue 
routine use

Sodium Bicarbonate 🔴 Not supported PRESERVE 2018; multiple large 
RCTs No benefit vs normal saline Normal saline preferred

SGLT2 Inhibitors 🟡 Experimental Early mechanistic/observational data; 
no strong RCTs

Possible renal protective 
pathways

Do not initiate solely for CI-AKI 
prevention

Ascorbic Acid / Other 
Antioxidants 🔴 Mixed/weak Small heterogeneous trials Inconsistent, often no added 

benefit Not routinely recommended
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