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Acute Kidney Injury: New Biomarkers

Sik Lee

Department of Internal Medicine, Chonbuk National University Medical School, Jeonju, Korea

Acute kidney injury (AKI) has various triggers, such as ischemia, nephrotoxins, radiocontrast, and bacterial endotoxins. It occurs
in about one-third of patients treated in the intensive care unit. There is a higher mortality in patients with AKI compared with their
non-AKI counterparts. The diagnosis of AKI usually depends on serum creatinine (SCr) measurements. However, SCr is a delayed
and unreliable indicator of AKI. The lack of early biomarkers has limited the ability to manage AKI. Fortunately, understanding the
early stress response of the kidney to injury has resulted in the identification and validation of several potential novel urine and
blood biomarkers. Recently, new biomarkers of AKI with more favorable characteristics than SCr have been identified and studied
in various experimental and clinical settings. This article reviews the most well-established biomarkers of AKI. (Korean J Med
2015;88:363-368)

Keywords: Acute kidney injury; Biomarkers
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3. Glomerular filtration
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Increased biomarker levels in plasma

o
Increased biomarker levels in urine

Figure 1. Mechanisms for increased biomarker levels in acute
kidney injury.
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Table 1. Biomarkers studied for the diagnosis of acute kidney injury

Mechanisms

Characteristics

Biomarkers

Upregulated in the proximal tubular cells.

Filtered freely by the glomerulus, reabsorbed, Urinary low molecular weight proteins

non-secreted.

Released from lysosomes, brush-border enzyme Urinary tubular enzymes

and cytoplasm of proximal tubular cells.

Mediators of inflammation and injury detected Urinary inflammatory markers

in tubules or urine.

Proximal tubular ischemic response

Neutrophil gelatinase-associated lipocalin
Kidney injury molecule-1

Netrin-1

Cystatin C

Cystatin C

a-1 and -2 microglobulins
Clusterin

Retinol-binding protein
N-acetyl-B-D-glucosaminidase
Alkaline phosphatase

Lactate dehydrogenase
o-Glutathione S-transferase
n-Glutathione S-transferase
v-Glutathione S-transferase

Interleukins 1, 6, 8 and 18
Monocyte chemotatic peptide-1
Tumor necrosis factor

Matrix metalloproteinase 2
Platelet activating factor
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Table 2. Extrarenal causes of elevated plasma NGAL

Severe sepsis

Severe pancreatitis

Cancer (pancreatic cancer, gastric cancer)

Acute coronary artery disease

Acute exacerbation of chronic obstructive pulmonary disease

NGAL, neutrophil gelatinase-associated with lipocalin.

ol A 7t Tl
23tHTable 2).

7] HiZel s Al F=2l&

Kidney injury molecule—1 (KIM—1)

KIM-1-& 38.7-kDa type 1 transmembrane glycoprotein®]™
B8 AET Al HolentARA THA= S A A
2 oA HEEA ghoy 5d 9 54 A 3 owe
Al FA = 22 FEsHE A2 apical membrane]|
A o] F7HETHE Zlolth Al 2-3Y Fof] AroA
= S7HE &4 AlE7F e 2lEd wjrhA] A
Alzzof & o] Z|LHTHS]. of2]3t HIl= KIM-10] /4 Al
et MAPE Qs #e] Ao A AR o] 9 Al
&4 83 FAIREA ZRA7F Q1AL g4 Al At
A AlAl @ o] Alab ARG 5o S-S AS5he H =
o] Frh Al AulAzol A KIM-19] Wao] Ajszxpd

O

- 365 -



— gt aet A A1 88 @ A4 5 T Al 656 & 2015 —
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