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Editorial

Acute kidney injury (AKI) is the most common and clinically im-

portant complication in patients undergoing cardiac surgery, 

showing stage-dependent worsening of prognosis [1, 2]. Several 

pathophysiological mechanisms may simultaneously induce 

cardiac surgery-associated AKI (CSA-AKI) even in one patient, 

including renal ischemia–reperfusion injury, inflammation, oxi-

dative stress, hemolysis, iron metabolism, and nephrotoxins; 

accordingly, any single urinary biomarker cannot satisfy every 

requirement regarding the underlying pathophysiological mech-

anisms [1, 2]. Multiple pathophysiological backgrounds natu-

rally require combinations of multiple biomarkers as a necessity. 

Recently, various novel biomarkers have favored the assess-

ment of CSA-AKI in addition to the conventional tests. The bio-

markers, such as urinary liver fatty acid binding protein (L-FABP), 

urinary neutrophil gelatinase-associated lipocalin (NGAL), se-

rum L-FABP, heart-type FABP, kidney injury molecule 1 (KIM-1), 

and interleukin-18 were found to be significantly higher in pa-

tients with CSA-AKI than in those without  [3]. Because kidney 

replacement therapy (KRT) should be done as soon as possible 

in order to get promising outcomes in patients with CSA-AKI, 

combining novel biomarkers may help predict the diagnosis, 

adverse outcomes, and mortality due to CSA-AKI [2, 3]. 

In this issue, Albert C, et al [4] reported that plasma NGAL:hep-

cidin-25 is a promising marker for predicting postoperative ma-

jor adverse kidney events after cardiac surgery. In their previous 

study, considering laboratory and clinical availability of the bio-

markers, they concluded that NGAL and interleukin-6 appear to 

be the most excellent candidates for implementation in kidney 

risk assessment [2]. Moreover, they suggested that the combi-

nation of biomarkers with hepcidin-25 may further improve di-

agnostic discriminations [2]. Hepcidin-25 is an iron-sequester-

ing protein associated with AKI, and it has renoprotective func-

tions when exogenously administered in animal models [5]. Be-

cause of the inverse association between hepcidin-25 and the 

development of CSA-AKI, it is speculated that its endogenous 

renoprotective mechanism is due to sequestation of catalytic 

free iron released during surgery with a significant decrease in 

kidney tubular injury, apoptosis, oxidative stress, and inflamma-

tion, and improved kidney function [5, 6]. Catalytic iron plays a 

critical role in AKI development, because it makes highly reac-

tive hydroxyl radicals that induce oxidative damage and tubular 

lipid peroxidation [5, 6]. The renoprotective effect of hepcidin-25 

may be mediated through inhibition of ferroptosis, which is an 

iron-dependent form of cell death that is characterized by tubu-

lar lipid peroxidation [5, 6].

In this time, the authors newly presented the roles of plasma 

NGAL:hepcidin-25 in maintaining the homeostasis of labile-iron 

during and after cardiac surgery [4]. Consistent with recent re-

ports showing changes of both urinary and plasma hepcidin-25 

concentrations, their results also suggested that lower concen-

trations of hepcidin-25 are independently associated with incre-

ased mortality in critically ill patients with AKI requiring KRT [4].

In addition to the various kidney markers mentioned above, 

there are a broad spectrum of candidate kidney markers that 

require continuous researches and validations. Continuous ef-

forts to find the best combination of novel kidney biomarkers 

according to various mechanisms of kidney damage should be 

made in the future. Among these biomarkers, hepcidin-25 is 

expected to be a good combination partner with conventional 

kidney markers in both serum and urine specimens.
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