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Background and Aims: Contrast-induced nephropathy (CIN), also known as contrast-associated acute kidney injury (CA-AKI) underlies a significant proportion of the morbidity and mortality following coronary angiographic procedures in high-risk patients and remains a significant unmet need. In pre-clinical studies inorganic nitrate, which is chemically reduced in vivo to nitric oxide, is renoprotective but this observation is yet to be translated clinically. In the NITRATE-CIN trial, the efficacy of inorganic nitrate in the prevention of CIN in high-risk patients presenting with acute coronary syndromes (ACS) was assessed. 

Methods: Patients were randomised 1:1 to once daily potassium nitrate (12 mmol) or placebo (potassium chloride) capsules for 5 days. The primary endpoint was CIN (KDIGO criteria). Secondary outcomes included kidney function (estimated glomerular filtration rate [eGFR]) at 3 months, rates of procedural myocardial infarction and major adverse cardiac events (MACE) at 12 months.  

Results: Over 3 years, 640 patients were randomized 319 received inorganic nitrate with 321 receiving placebo. Mean age of trial participants was 71.0 years, with 73.3% male and 75.2% Caucasian; 45.9% had diabetes, 56.0% had CKD (eGFR <60 ml/min) and the mean Mehran score of the population was 10. Inorganic nitrate treatment significantly elevated circulating nitrate and nitrite levels. This rise was associated with a reduced CIN rate (9.1%) vs placebo (30.5%, P<0.001). Secondary outcomes were also improved with inorganic nitrate, including reduced 1-year MACE (9.1% vs 18.1%, P=0.001) vs placebo.

Conclusions: In patients at risk of renal injury undergoing coronary angiography for ACS, a short (5 day) course of once daily inorganic nitrate reduced CIN, improved kidney outcomes at 3 months and MACE events at 1 year compared to placebo. These findings highlight the impact of restoration of NO levels using inorganic nitrate to protect against contrast-induced renal injury.
