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Acute kidney injury (AKI) is a poorly
defined syndrome characterized by sudden
excretory dysfunction. AKT has a high and
increasing incidence, a high mortality rate,
especiallyincriticallyill patients,and serious
medium- and long-term consequences,
including progression to chronic kidney
disease and elevated cardiovascular
morbimortality!. AKI severity is associated
with worsened outcomes. As AKI can
evolve very rapidly and the available
interventional arsenal is essentially limited
to eliminating (or treating) the cause and
maintaining hydration, the earliest possible
diagnosis is critical for optimized clinical
management®>. For similar reasons, an
ideal diagnosis should include prognostic
estimations. However, no factors other
than severity have been clearly associated
with outcome. Furthermore, the current
diagnostic criteria, namely the creatinine-
based international scoring scales, such as
RIFLE, AKIN and KDIGO, only allow a
late classification of severity?.

The creatinine-centered view of AKI
neglects the etiopathologic granularity
required for personalized diagnosis.
Because of the heterogeneity of AKI
and the complexity of the underlying
biological processes, this limitation is
inherent to all diagnostic methods based
on a single parameter or biomarker.
Accordingly, new (mostly urinary)
biomarkers have emerged in the last two
decades that capture pathophysiological
information missed by creatinine testing,
with purportedly

complementing diagnosis*. However, an

earlier  sensibility,

important limitation to their use in routine
diagnostic procedures and definitions
is the uncertainty about their biological
and pathophysiological significance’. The
exact processes leading to the appearance
of these biomarkers in various biological
samples are not completely understood®.
Thus, their potential clinical utility derives
only from statistical associations between
biomarker levels and AKI outcomes at
the population level. It is thus necessary
to develop multiparametric diagnostic
methods that include biomarkers with
defined pathophysiological significance. In
addition to its deep-rooted tradition, this is
probably one of the reasons why creatinine
has been retained as a gold standard of
renal function in nephrology: the fact that,
despite suboptimal specificity, we know
that creatinine is a surrogate for glomerular
filtration rate (GFR). A related problem is
the historically habitual reduction of renal
function evaluation to GFR status.
Recently, the furosemide stress test
(FST) has gained increasing attention as
a potential candidate for the evaluation
of tubular functionality. The FST was
rescued a few years ago and standardized
for potential nephrologic diagnosis™® as an
application of previous observations”!°. The
FST detects subclinical tubular alterations
reflected in the abnormal diuretic response
to a single dose of furosemide with high
sensitivity but low resolution capacity!’. In
fact, intact tubules are necessary to ensure
a normal diuretic response to furosemide,
so that alterations in virtually all segments
of the nephron could theoretically alter the
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result of the FST. This makes the FST a double-edged
sword with great multivalence at the expense of low
specificity. In addition, adaptive and compensatory
responses along the nephron in response to evolving
conditions (such as electrolyte overloads)'? may
occasionally alter the response to the FST, leading to
false positives and negatives.

In this issue of JBN, Pon et al.!® report a study
extending and corroborating the initial observations
by Chawla et al.® to a population in the intensive care
setting in India. In both studies, the FST results in early
stage AKI patients (KDIGO 1 and 2) predict progression
to KDIGO stage 3 with reasonably high accuracy. This
last statement is important. High accuracy means that
there are a number of false positives and false negatives
in this study that are misclassified as AKI progression
by the FST. In other words, some patients with altered
FST response did not progress to stage 3, and some
patients who progressed had normal FST response,
respectively. Clearly, there are unknown additional
factors that determine AKI progression either alone
or in mandatory combination with the alterations
detected by the FST. For example, some purely pre-
renal AKI patients in stages 1 and 2 would be expected
to progress to stage 3. Given the hemodynamic nature
of pre-renal AKI and the parenchymal nature of the
alterations detected by the FST, it would be impossible
for this test to predict the behavior of these patients.
Accordingly, the predictive accuracy of this test (and
virtually all single-parameter tests) is highly dependent
on the characteristics of the study population, which
may potentially vary from population to population,
and hence from study to study. This reinforces
the limitations of a single parameter in describing
the behavior of etiopathologically heterogeneous
populations and the need to combine multiple
parameters to further stratify individuals, as performed
by Blanco-Gozalo et al*4.

Overall, the FST provides a prospective diagnostic
parameter that contains some defined pathophysiological
knowledge and complementary creatinine-insensitive
information, but it needs further substantial
contextualization. Furthermore, as a stress test, the
FST fits perfectly with the strengthening concept of an
acquired predisposition to AKI caused by a reduced
functional reserve’. In line with the reductionist
concept of renal function, before the advent of
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the FST, a decreased functional reserve referred
exclusively to the reserve of GFR, known as renal
functional reserve. The FST widens the concept of
functional reserve to the tubular compartment, while
highlighting the need to revise the nomenclature and
ontology behind the term.
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