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Abstract

Background: Acute kidney injury (AKI) is common following abdominal aortic surgery. NGAL might be useful in the
early diagnosis of AKI since it responds rapidly to ischaemic damage.
Methods: Twenty patients undergoing elective infrarenal aortic surgery. U-NGAL was measured before surgery and 24, 48
and 72 hours postoperatively.
Results: No significant rise in U-NGAL was seen in patients without AKI at any time. All patients who developed dialysisdependent AKI had a significant increase in U-NGAL.
Conclusion: U-NGAL did not increase solely in response to the surgical trauma. U-NGAL may be a useful biomarker for
AKI following abdominal aortic surgery.
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Introduction
The upper normal limit for this analysis is given as 250 ng/mL
Abdominal aortic surgery (AAS) is a high-risk procedure with a by the manufacturer. Median NGAL values were compared
relatively high incidence of postoperative acute kidney injury using Mann-Whitney u-test, and for repeated measurements
(AKI). The diagnosis of AKI has traditionally been based on Friedman test was used.
an increase in se-creatinine. However, se-creatinine may not
increase until up to 50% of the kidney function is lost [1-4] Results
making timely interventions difficult. Animal studies have No significant rise in U-NGAL was seen in patients without AKI
shown that AKI caused by ischaemic injury can be prevented at any time. Three patients developed dialysis-dependent AKI.
and treated, but it is crucial that therapies are instituted early Two of these patients required acute dialysis from day 1 and
[4]. NGAL increases rapidly as a response to ischaemic injuries 3 respectively, and one died from multi organ failure on day 3.
in the kidneys [1-4], but NGAL is also a marker of inflammatory In these patients U-NGAL increased significantly (p < 0,05). In
activation [1]. The ischaemia-reperfusion injury and subsequent patients without AKI, U-NGAL remained below the threshold
inflammatory response to aortic cross clamping may by itself value at all times and no significant increase was found over
induce a rise in NGAL, in spite of preserved renal function. If time (p = 0.08). This indicates that the operation per se had no
so, NGAL would be an unreliable marker of AKI following AAS. influence on U-NGAL ( Figure 1 and Table 1).
The aim of this study is to describe the changes in NGAL
after AAS in patients with and without postoperative dialysis- Discussion
dependent AKI.
The aim of this study was to investigate whether the surgical
trauma caused by aortic cross clamping could in itself cause
Methods
an increase in U-NGAL, thus making it a less useful marker of
Approval from the local ethics committee was obtained. Twenty AKI in this setting. The results found in this study show that
patients undergoing open elective infrarenal AAS using aortic U-NGAL levels did not increase above threshold value solely as
cross clamping were included consecutively after written a response to surgery. Only patients who developed dialysisinformed consent. NGAL was measured in urine samples dependent AKI showed a significant increase in U-NGAL.
before surgery (T0), and 24 (T24), 48 (T48) and 72 hours (T72)
There are certain limitations to this study. Due to the small
postoperatively. Urine samples were centrifuged at 2000 g, 20° sample sizes this study is primarily observational. Only three
C for 10 minutes and supernatant frozen at -80° C. U-NGAL was patients developed dialysis-dependent AKI and NGAL-values
quantified using an immunoassay (BioPorto, Gentofte, Denmark). seen in these patients had a wide variation. This variation in
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proteins [4], but U-NGAL is useless in patients with anuria.
Studies evaluating se-NGAL in this patient group would be
of value.
Future studies should include measurements of U-NGAL
at earlier time points, for example every second hour after
aortic clamping to describe the early course of NGAL and to
determine its potential as a very early biomarker. Mishra and
colleagues [4] showed, in their study of a paediatric cardiac
surgery population, that U-NGAL obtained two hours postsurgery was the most powerful predictor of postoperative AKI.
Based on the present findings, it can be concluded that
U-NGAL did not increase solely as a response to the surgical
trauma. U-NGAL may thus be a useful biomarker for the
early diagnosis of acute kidney injury following abdominal
aortic surgery.
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Reference
Figure 1. U-NGAL concentration (ng/mL) at T0 and after
24, 48 and 72 hours for each of the 20 patients. Q9, Q11 and
Q12 (the upper three graphs) depict the three patients who
developed dialysis-dependent AKI. Q12 died at day 2.
Table 1. U-NGAL values (ng/mL) for patients with and
without dialysis dependent AKI. Results are shown as
median(inter-quartile range).
No dialysis, n=17

Dialysis, n=3

T0

10 (6-22)

18 (16-168)

T24

17 (6-31)

203 (47-603)

T48

25 (18-73)

2473 (1017-4036)

T72

50 (28-117)

5323 (3606-7039)

NGAL-values could be caused by a number of factors: varying
degrees of kidney injury between the patients, variation
in comorbidity or by the fact that initiation of dialysis is a
subjective decision made by the attending doctor. This study
was not designed to clarify this, but further research into the
course of U-NGAL in patients who develop dialysis-dependent
AKI is recommended.
In this study we only looked at AKI severe enough to
require dialysis. Using the RIFLE criteria based on increase
in p-creatinine and decreases in urinary output, it is likely
that more patients could have been diagnosed with milder
degrees of AKI despite normal U-NGAL.
Diagnostics based on urinary samples have advantages,
namely being non-invasive and containing few interfering
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