
Plasma NGAL is an early marker of acute kidney injury 
(AKI) in adult critically ill patients: A prospective study.
Jean-Michel Constantin MD, PhD et al.1 Hôtel-Dieu Hospital, Clermont-Ferrand, France

Situation
Throughout the literature, one will find the incidence of 
AKI in ICU (Intensive Care Unit) patients to be very high 
(up to 67% in one large study).2 AKI alone has associated 
morbidity and mortality.3 Some of those patients will 
ultimately lose kidney function entirely and develop the 
need for renal replacement therapy (dialysis). When this 
occurs, mortality rates are extremely high, approaching 
63%.4 Today, by the time AKI has been detected by 
standard clinical measures, such as serum creatinine, 
a substantial portion of renal function may already have 
been lost.5 Interventions may then not have much effect 
on the patient’s outcome.

Study Purpose
To assess the ability of plasma neutrophil gelatinase-
associated lipocalin (pNGAL) as measured with the Alere 
Triage® NGAL Test, to predict AKI in adult ICU patients.

Methods
All consecutive patients admitted to 3 ICUs were enrolled 
in this prospective, observational study. pNGAL levels at 
ICU admission were determined using the Alere Triage® 
NGAL Test. RIFLE6 (AKI severity criteria) were calculated 
at admission and for each day during the first week. 
Patients were classified according to whether they met 
the threshold for RIFLE criteria (0 = no AKI or 1 = AKI, 
i.e. patient had at least reached RIFLE “R” or greater) at 
admission and during the first week in the ICU.

Results
88 patients were included in this 1-month study. Patients 
were categorised into 4 groups based upon RIFLE AKI 
status at both admission and during their ICU stay, as 
described in Table 1. The median and range of pNGAL 
values for each of the 4 groups is illustrated in Figure 1.

Table 1

Category

0 - 0

1 - 0

0 - 1

1 - 1

First Digit

No AKI at admission

AKI at admission

No AKI at admission

AKI at admission

Second Digit*

No AKI during ICU stay

AKI resolved during ICU stay

Developed AKI during ICU stay

AKI during ICU stay

n

36

10

20

22

Mean admission pNGAL

98 ± 60 ng/mL 

169 ± 100 ng/mL 

342 ± 183 ng/mL 

516 ± 221 ng/mL

*at any time during the 7 day period measured in the ICU but after admission
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Conclusion
pNGAL as measured with the Alere Triage® NGAL Test at 
ICU admission is able to predict and characterise AKI in 
adult ICU patients. pNGAL significantly increased 48 hours 
before RIFLE criteria in critically ill adults who have AKI, 
thus offering the possibility for early intervention. 
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Figure 1

The median and range of pNGAL values for each of the 4 groups 

Furthermore, a Receiver Operating Characteristic (ROC) 
Curve and the Area Under the Curve (AUC) were calculated 
for the Alere Triage® NGAL Test in predicting AKI. The 
resulting AUC was 0.927, illustrating excellent discrimination 
between those patients with AKI and those without. Applying 
a cut-off of 155 ng/mL, the sensitivity and specificity of the 
Alere Triage® NGAL Test were a remarkable 83% and 97% 
respectively. (see Figure 2)

Figure 2

ROC curve for single test of pNGAL upon admission in predicting 
AKI in the first week of ICU stay. 
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“A bedside blood test like this could be 
tremendously important for critically ill patients…. 
Knowing which patients are in trouble in advance 
may allow clinicians to choose therapies that 
will minimise further harm to the kidneys and 
may allow for the study of new therapeutic 
interventions.”

Dr. Jean-Michel Constantin
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*$£* different from 0-0 (P<0.005) 
$ different from 1-0 (P<0.005) 
£ different from 0-1 (P<0.005)

Note
The Alere Triage® NGAL Test is a rapid, point-of-care fluorescence immunoassay to be used with the Alere Triage® Meters for the fast, quantitative determination 
of Neutrophil Gelatinase-Associated Lipocalin (NGAL) in EDTA anticoagulated whole blood or plasma specimens. Each laboratory should establish a reference 
range that is representative of the patient population to be evaluated. 

Alere provides healthcare professionals access to rapid diagnostic solutions for Cardiovascular and Thromboembolic Diseases, Toxicology, Nephrology, 
Infectious Diseases, Oncology and Women’s Health.

Additionally an admission pNGAL levels of more than 303 ng/
mL showed a sensitivity of 90% and a specificity of 72% in 
the prediction of the need for the renal replacement therapy 
for the 7 patients who required it (AUC= 0.788). 


