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Figure 3. Serum NGAL (sNGAL) correlation with clinical parameters, 4, POD 1 NGAL and DGF durstion. B POD 1 NGAL and POD B
urine output. C, POD 1 NGAL and POD B serum creatinine {sCr). D, NGAL decrease from POD 0 to 2 and DGF duration.

The 2 major factors determining how serum NGAL
decreased were 1) the decrease in production from
the graft due to recovery from acute kidney injury
during the transplantation procedure and 2) the in-

crease in urine volume, also due to the recovery of
graft function. However, serum NGAL began to de-
crease even before urine veolume recovered, as ob-
served in our previous study.” This finding suggests

Tabie 3. Derived sensitivity and specificity after KTx at various serum NGAL cutoffs
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that the decrease in serum NGAL reflects a decrease
in production by the injured kidney graft.

It is still unclear why increased circulating NGAL
during the early post-KTx period is mostly derived
from de novo production of the injured kidney graft
and not from preexisting circulating NGAL. NGAL
15 one of the lipoealin species, which includes rapid
turnover proteins such as retinol binding protein.*’
Serum NGAL is considered a sensitive marker for
acute kidney injury or infection due to its detection
sensitivity as well as its rapid deerease in the recov-
ery period.”® However, this decrease in serum NGAL
is supposedly due fo rapid excretion from uripe. It
cannoct explain the rapid decrease observed hefore
urine volume recovers.

The change in blood flow from native kidney to
graft may at least partly affect the origin of circu-
lating NGAL on POD 1. Regardless of the mecha-
nism, serum NGAL on POD 1 mainly originates
from de novo production by the graft and reflects
graft injury, predicting future graft function.

Our current data indicate that the serum NGAL
level on POD 1 is a highly sensitive and specific
marker predicting future graft function. The useful-
ness of urine NGAL as a noninvasive marker for this
purpose is well established.!?+*%*? However, prog-
nostic biomarkers are required that can be used
during the early post-KTx period, specifically in the
anuric period of DGF. This is particularly true when
kidneys are transplanted from DCDs sinee DCDs
are the primary source of the renal grafts used in
Japan.

NGAL measurement was previously reported to
have an advantage over serum creatinine measure-
ment to predict acute renal injury due to its rapid

response to changes in kidney function.'® Serum
NGAL has limited usefulness due to multiple con-
founding factors. However, serum samples, which
can be obtained noninvasively from patients who
require HD during the anuric period, may be an
alternative source of diagnostic samples. Further-
more, using the ARCHITECT assay for serum sam-
ples would also facilitate serum NGAL mesasure-
ment as a rapid diagnostic fest in the clinical
setting.

On POD 1 when we obtain information about the
prognosizs for the transplanted kidney graft by mea-
suring serum NGAL, multiple options can be chosen
based on the values. A potential clinical use of such
early prediction of graft function is determining the
optimal timing for weaning off HD. This may be
achieved without the need for invasive tests such as
kidney biopay, which are currently the most reliable
diagnostic method. In patients with high serum
NGAL clinicians may have the option of decreasing
the dose of immunosuppressant, such as cyclosporin
A or tacrolimus, Lo circumvent potential kidney in-
jury. Furthermore, our findings will promote re-
search to elucidate the etiology of graft failure as
well as the development of effective methods to pre-
vent dysfunction. In conclusion, although muliiple
factors may potentially affect values, osur findings
indicate that serum NGAL on POD 1 is a sensitive,
specific and noninvasive biomarker to predict graft
recovery after KTy,
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