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Catheterization-associated acute kidney injury, commonly
referred to as contrast-induced nephropathy (CIN), remains
a significant complication after contrast-involving cardiac
procedures.” Despite the substantial improvement in the
current iodinated contrast formulations, the incidence of CIN
still ranges between 1% and 25% in routine coronary prac-
tice, depending on the characteristics of the studied popula-
tion."2 ST-elevation myocardial infarction (STEMI) remains
one of the most critical and time-sensitive cardiac emergen-
cies, where minimizing delays and prioritizing prompt revas-
cularization, ideally through primary percutaneous coronary
intervention (pPCl), is paramount.® Nevertheless, STEMI pa-
tients are generally at a high risk of CIN compared to elective
patients, underscoring the need for an effective risk assess-
ment tool to stratify patients and enable timely interventions
to mitigate CIN occurrence.

The CIN rate is amplified by multiple risk factors, the iden-
tification of which over the years has facilitated the develop-
ment of several robust and accurate prediction models.*~’
Among the most widely used is Mehran’s risk model, an
8-point score that assigns 5 points for hypotension, heart
failure, or intra-aortic balloon pump use; 4 points for age >75
years; 3 points for anemia or diabetes; 1 point for every 100
milliliters of iodinated contrast; and 2, 4, or 6 points for esti-
mated glomerular filtration rate (eGFR) of 60—40, 40—-20 or
<20 ml/min/1.73 m2, respectively.”

Because acute myocardial infarction (AMI) was excluded
from the development cohort, Mehran’s score does not ac-
count for PCI for an AMI as an additional risk factor for CIN,
in contrast to other prediction tools.# Nevertheless, Mehran’s
model was subsequently evaluated in acute coronary syn-
drome cohorts and showed reasonable predictive accuracy
for CIN.8

However, due to its complexity and demanding calcula-
tion, the systematic use of Mehran’s score in busy cath labs
is limited. Practically, when a patient is anticipated to be at
high CIN risk based on his/her clinical and laboratory profile,
the operator often uses a web or smartphone calculator to
accurately calculate the risk probability. Thus, while Meh-
ran’s score is an accurate estimator, its utilization in daily
practice is selective, as it requires a conscientious operator

and a time-lenient procedure, an ideal scenario that is rarely
encountered in pPCI.

In contrast, in critical and time-sensitive scenarios such as
acute STEMI, accuracy and timely application are equally im-
portant.® All practice guidelines recommend prioritizing pPCI
for acute STEMI patients over delaying reperfusion to wait
for laboratory results, including eGFR or Hb level.3® There-
fore, since Mehran’s score depends on the total amount of
contrast agent administered, as well as the patient's hemo-
globin and kidney function, it cannot be calculated until after
the pPCl is completed and after the necessary laboratory
results have been obtained.”

Compared to elective PCI procedures, STEMI patients un-
dergoing pPCl are often at higher risk for CIN, due to the high-
er likelihood of presenting with acute heart failure, hypoten-
sion, shock (requiring intra-aortic balloon pump), inadequate
oral hydration during the preceding hours of pain and agony,
and the lack of chances for preprocedural hydration.* Thus, in
STEMI scenarios, it is crucial to identify patients at high risk of
CIN prior to proceeding to pPCI. Only then can the operator
conservatively manage the contrast volume limit the acquired
projections and the contrast injections to the minimum needed
to identify and treat the culprit lesion, and most importantly,
avoid ad hoc treatment of severe non-culprit lesions.3° There-
fore, in such critical scenarios, a perfectscore based on total
contrast volume and laboratory results may not adequately
address the urgent needs of the moment.

It is unarguable that contrast volume and baseline kid-
ney function are critical predictors for CIN that should be
sought whenever feasible. Nevertheless, other patient
characteristics, such as age, diabetes, heart failure, or re-
duced systolic function, provide a robust and timely pre-
diction for CIN risk independent of contrast volume and
eGFR."0 To address this unmet need, the authors of “Pre-
dictive value of CHA,DS,VASc score for contrast-induced
nephropathy after primary percutaneous coronary interven-
tion for patients presenting with acute ST-segment eleva-
tion myocardial infarction”,"! reasoned to evaluate the utility
of the CHA,DS,VASc score in STEMI patients undergoing
pPCI. In a prospective study recruiting 500 STEMI patients
presenting for pPCI (with the exclusion of cardiogenic shock,
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patients already with chronic kidney disease or previous se-
rum creatinine 23 mg/dl), the investigators demonstrated that
the CHA,DS,VASc score can effectively and efficiently pre-
dict CIN with accuracy comparable to that of Mehran’s score.
Their results indicated that a CHA,DS,VASc score of 24 pre-
dicted CIN occurrence with a sensitivity of 85.7%, specificity
of 98.9%, and area under the curve of 98% (p < 0.001)."

Representing the major risk factors and disease mark-
ers of atherosclerotic cardiovascular disease, the CHA,DS-
,VASc score has proven to be much more universal than its
original purpose of predicting stroke in patients with atrial
fibrillation. It has demonstrated broad applicability in several
atherosclerotic cardiovascular disease conditions, including
predicting recurrent stroke in patients without atrial fibrilla-
tion,'2 occurrence of no-reflow and short-term mortality after
pPCl,"® mortality in patients with chronic kidney disease'*
and major adverse events after acute coronary syndrome
independent of AF rhythm. 1516

In addition to its simplicity and easy memorization for car-
diology residents, the CHA,DS,VASc score can be system-
atically and timely calculated for every STEMI patient prior
to pPCI. By identifying the estimated risk at the appropriate
time, CHA,DS,VASc score can guide the PCI procedure ac-
cordingly, which better serves the purpose in STEMI settings
than a more validated score that functions perfectly in ideal
scenarios.

Notably, the exclusion of patients with cardiogenic shock
and chronic kidney disease limits the generalizability of the
proposed concepts to these specific populations.

To sum up, in acute STEMI patients, stratification accord-
ing to CIN risk is imperative prior to proceeding with primary
PCI. This requires a practical and rapid scoring system that
can be timely and swiftly calculated in emergency situations.
A CHA,DS,VASc score of 24 has been shown to predict CIN
occurrence with accuracy comparable to that of Mehran’s
score, which could only be completed after the procedure is
completed.
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