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New Issues With Neutrophil Gelatinase-associated
Lipocalin in Acute Kidney Injury

Acute kidney injury (AKI) is a syndrome characterized by an in-
crease in the serum creatinine level, a decrease in urine output,
or both [1]. AKI is not a single disease but a heterogeneous syn-
drome with a broad spectrum of etiologies, pathophysiologies,
and clinical presentations [1]. The pathophysiological mecha-
nisms of AKI include kidney hypoperfusion, cardiac dysfunc-
tion, nephrotoxicity, sepsis, and intra-abdominal hypertension
[1, 2]. AKI has a stage-dependent worsening prognosis [3, 41.
Hoste, et al. [5] reported that increasing AKI severity was asso-
ciated with hospital mortality when adjusted for other variables,
with an odds ratio of 1.679 (P=0.109) in stage 1, 2.945 (P=
0.005) in stage 2, and 6.884 (P<0.001) in stage 3. Therefore,
early detection of AKl is essential as it negatively impacts clinical
outcomes, and subclinical kidney cell injury can be reversible
when recognized early [6]. However, conventional kidney mark-
ers such as serum creatinine or urine output occasionally delay
AKI diagnosis and treatment because they are considerably af-
fected only late in the course of AKI [1, 4].

AKI detection is undergoing a dynamic revolution; biomarker
technology allows better, earlier, and more accurate determina-
tion of diagnosis and prognosis, with powerful implications for
disease management. There has been considerable progress in
the standardization of the AKI definition according to the Risk,
Injury, Failure, Loss, End-Stage; Acute Kidney Injury Network;
Kidney Disease Improving Global Outcomes; and European Re-
nal Best Practice criteria [7]. Early and accurate diagnosis of AKI

is gaining additional value, and the role of biomarkers is increas-
ing. Tubular damage markers can be used to detect AKI before
functional marker levels are increased, and new biomarkers have
revealed a new subset of AKI termed “subclinical AKI” [8]. Con-
ventional functional and emerging damage biomarkers can be
combined to expand the diagnosis of AKI to subclinical AKI. Re-
cently, a refined staging system for the diagnosis of AKI was pub-
lished, in which patients with AKI with damage biomarker posi-
tivity without an increase in the serum creatinine level and not
reaching urine output criteria were classified as stage 1S [9].
Neutrophil gelatinase-associated lipocalin (NGAL) is an inten-
sely studied kidney biomarker reflecting early damage and prog-
nosis [1, 3. NGAL is expressed in multiple human tissues, in-
cluding kidney tubular epithelial cells in the basal state [2]. Upon
acute injury, NGAL expression in the kidneys is promptly upreg-
ulated multiple folds [2, 3]. For the exact diagnosis of AKI in vari-
ous clinical situations, several cutoffs for blood and urine NGAL
have been suggested. Di Somma, et al. [10] reported that blood
NGAL levels in AKI increase as early as at 6 hours, which is
nearly 2 days earlier than when serum creatinine levels increase
at 48 hours. Based on international analysis, they suggested
cutoffs of 150 ng/mL as a high-sensitivity threshold for AKI pre-
diction and 400 ng/mL as a high-specificity threshold for AKI di-
agnosis [10]. NGAL values at admission predict in-hospital mor-
tality at a threshold of 400 ng/mL, with an odds ratio of 8.3 [10,
11]. A recent meta-analysis of 52 observational studies to inves-
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tigate the predictive ability of NGAL levels in 13,040 patients at
risk of AKI revealed that NGAL cutoffs for AKI in adults ranged
from >105 to >350 ng/mL for various clinical laboratory plat-
forms [3]. For severe AKI, cutoffs with 95% specificity were
>580 ng/mL for urinary NGAL, with 27% sensitivity, and >364
ng/mL for plasma NGAL, with 44% sensitivity [3].

The other novel kidney damage marker test, the NephroCheck
Test the NephroCheck Test (Astute Medical Inc., San Diego, CA,
USA), which is a rapid test for the quantitative measurement of
tissue inhibitor of metalloproteinase 2 (TIMP2) and insulin-like
growth factor binding protein 7 (IGFBP7), uses a high specificity
cutoff (2.0) to identify patients who are at the highest risk of AKI
and therefore may be eligible for more active interventions [12].
However, as mentioned above, the NGAL cutoff for AKI diagno-
sis has not yet been standardized.

Various methods have been used to determine study-specific
optimal NGAL cutoffs to define NGAL-positivity or -negativity [13].
In this issue of Annals of Laboratory Medicine, Albert, et al. [13]
explore to what extent differences among methods and classifi-
cation systems impact the calculated risk of adverse outcomes
in two independent prospective cardiac surgery cohorts. They
conclude that the magnitude of the attributed risk of adverse
events varies according to the NGAL cutoff selection method
and AKI classification system (including subclinical AKI) used
[13]. In future, prospective studies are required to evaluate al-
ternative methods and the advantages and limitations of the dif-
ferent approaches for NGAL cutoff selection and AKI classifica-
tion system application.
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