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EDITORIAL COMMENT

Early Detection of Acute Kidney Injury

Can Further Improve the Prognosis of
Acute Myocardial Infarction*

Hiroshi Asanuma, MD, PuD

cute kidney injury (AKI) is defined by a

rapid increase in serum creatinine (sCr) or

decrease in urine output that occurs in
serious diseases. ST-segment elevation myocardial
infarction (STEMI) is one of the serious diseases that
causes AKI. It has been reported that the incidence
of AKI in patients with STEMI ranges from 10% to
30% because it varies with the criteria used for diag-
nosing AKI (1). The mechanisms of AKI in patients
with STEMI are multifactorial. Growing evidence in-
dicates that primary percutaneous coronary interven-
tion (PCI) is the most effective treatment of STEMI
because this therapeutic approach preserves ventric-
ular function and improves survival of STEMI. How-
ever, contrast-induced nephropathy is a possible
complication of PCI. Direct toxic effects of contrast
media, vasoconstriction, oxidative stress, and medul-
lary ischemia are known as the mechanisms of
contrast-induced nephropathy. Cardiologists tend
not to take AKI seriously, especially when sCr level
remains within the normal range or decreases rapidly;
however, AKI is known to have a great impact on in-
hospital and long-term prognosis. In fact, early devel-
opment of AKI (within 48 hours after admission) is an
independent predictor of in-hospital mortality in pa-
tients with acute myocardial infarction, even once
renal function has returned to baseline level (2).
Therefore, all patients with STEMI should be received
an AKI risk assessment as soon as they arrive at the
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hospital for the purpose of improving prognosis.
From that point of view, several risk score models
have been developed to assess the incidence of AKI,
and Mehran’s score model has been the most widely
used risk score for predicting the risk of AKI (3). How-
ever, Mehran’s score model requires the volume of
contrast medium administered and use of a hemody-
namic support device, and those are unknown before
the procedure. Furthermore, it has been reported that
severity and hemodynamic impairment due to STEMI
rather than contrast media-induced nephropathy is
the key contributor for AKI in STEMI (4). In addition,
there is a report that the total amount of contrast me-
dium administered is not related to the development
of contrast-induced AKI (5).

In this issue of JACC: Asia, Goriki et al (6) devel-
oped a risk score prediction model, based on a
combination of parameters obtained on routine pre-
procedural blood tests, for in-hospital AKI in pa-
tients with STEMI who underwent primary PCI and
to compare the predictive utility of that model with
that of conventional Mehran model. To develop the
predictive model, a total of 908 patients were ulti-
mately included in this study, and based on the in-
dex date of hospital admission, they were divided
into 2 groups, the derivation and validation sets,
which consisted of 617 patients hospitalized from
April 2013 to December 2017 and 291 patients hos-
pitalized from January 2018 to January 2020,
respectively. In this study, 7.9% and 9.6% of pa-
tients had AKI in the derivation and validation co-
horts, respectively. Of these, 6.3% and 7.6%,
respectively, had AKI stage 1; 0.8% and 0.7%,
respectively, were AKI stage 2; and 0.8% and
1.3%, respectively, were AKI stage 3. First of all,
the authors demonstrated that the following 4
laboratory parameters quantified on admission
were independently associated with an increased
risk of AKI in Japanese patients with STEMI who
underwent primary PCI: 1) blood sugar =200 mg/dL;
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2) high-sensitivity troponin I >1.6 ng/mL; 3)
albumin =3.5 mg/dL; and 4) estimated glomerular
filtration rate <45 mL/min/1.73 m? in the derivation
cohort. Second, when 0 to 4 points were given ac-
cording to the number of these four laboratory pa-
rameters, incremental total risk scores were
significantly associated with a higher incidence of
AKI in both the derivation cohort and the validation
cohort. Third, receiver-operating-characteristic curve
analysis of risk models showed adequate discrimi-
nation between patients with and without AKI in
both the derivation cohort and the validation cohort.
When they classified the patients into 3 groups ac-
cording to risk score to simplify its use in clinical
settings: a low-risk group (0 or 1 point), a moderate-
risk group (2 points), and a high-risk group (3 or 4
points); these subgroups also showed a significant
trend for in-hospital incidence of AKI among the
respective validation and derivation cohorts. Fourth,
the area under the curve of the laboratory-based
model and that applied to Mehran’s model in all
cohorts was 0.755 (95% confidence interval: 0.696-
0.805) and 0.749 (95% confidence interval: 0.681-
0.807), respectively, and the predictive ability was
similar between models. Finally, when patients in
these 3 laboratory risk score subgroups were sub-
divided into Mehran’s 4 risk groups (low, moderate,
high, very high) (3), their laboratory-based model
could further stratify the risk of AKI in the low-,
moderate-, and high-risk subgroups of Mehran’s
model.

Underlying renal dysfunction is known as the
strongest risk factor of AKI in patients with STEMI,
but it is more often influenced by multiple risk fac-
tors. Not to mention the negative impact of contrast
agent used during PCI, the key mechanisms in AKI
pathogenesis, including systemic and renal hemody-
namic changes secondary to impaired cardiac output
and increased venous congestion, lead to decreased
glomerular filtration rate. Several neurohormonal
systems have significant effects on renal blood flow
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and renal dysfunction. Changes in volume status,
drugs, anemia owing to bleeding, and inflammatory
activation also have a negative impact. In fact, several
blood biomarkers such as B-type natriuretic peptide
(5), admission hyperglycemia (7), C-reactive protein
(8), and serum albumin (9) have been reported as
potential predictors of AKI in patients with acute
myocardial infarction. Several prediction scores of
AKI after the PCI have been reported. However, all of
those prediction scores require any information such
as age, patient’s medical history, volume of contrast
medium, and use of intra-aortic balloon pump, and
some of them are somewhat complicated to calculate
in an emergency clinical setting. In this study, the
authors succeeded in developing a risk score predic-
tion model that can predict the subsequent AKI with
only 4 laboratory parameters (blood sugar, high-
sensitivity troponin I, albumin, and estimated
glomerular filtration rate) quantified on admission in
patients with STEMI. Very importantly and interest-
ingly, all 4 of these laboratory parameters have been
reported as predictors of the development of AKI af-
ter the PCI or are included in the risk score prediction
model. Although the Kidney Disease: Improving
Global Outcomes guidelines include urine volume as
part of the diagnosis of AKI, urine volume was not
taken into account in this study. Therefore, the inci-
dence of AKI is somewhat lower than previously re-
ported. This study is meaningful, and future
prospective clinical studies with large sample sizes
for patients with STEMI are largely warranted.
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