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ABSTRACT

Background: Patient assessment by imaging studies using contrast
media is currently replacing open procedures, especially in high-risk
patients. However, the use of such contrast media might result in acute
events and injuries after the procedure. Contrast-induced nephropathy
(CIN) is a complex syndrome of acute renal failure occurring after the
administration of iodinated contrast media. With the increasing use of
radiocontrast media in diagnostic and interventional procedures over the
last 30 years, CIN has become the third leading cause of hospital
acquired acute renal failure, at least in the United States and Europe. The
performance of urinary L-FABP which is a 14-kDa protein expressed in
proximal tubular epithelial cells as an early detection marker of AKI has
shown promise in various clinical settings. Determination of the renal
resistive index (RI) by Doppler sonography has also been suggested as a
means of diagnosing acute tubular necrosis.

Objective: The aim of our work is prospective assessment of the clinical
biomarker L-FABP and the renal artery duplex for early prediction of
acute kidney injury in patients scheduled for coronary angiography.

Methods: The present study was conducted on 40 patients admitted to the
ICU Critical Care Department, Cairo University Hospitals scheduled for
coronary angiography. Different risk factors for AKI were evaluated,
including: Patients with diabetes mellitus, hypertensions, dyslipidemia,
smoking, ischemic heart disease and the number of diseased coronary
arteries. The L-FABP and renal artery duplex was studied for early
prediction of acute kidney injury before and after coronary angiography.

Results: After coronary angiography mean serum creatinine was
significantly increased (p value < 0.006) but still not beyond the critical
value. Again the mean creatinine clearance was significantly reduced in
our patients after usage of contrast (p value < 0.000). Mean L-FABP
significantly increased 4 hours after coronary angiography and the
sensitivity of L-FABP to CIN is 41% and specificity is 76% (with an
AUC-ROC of 0.55).The mean RRI was significantly increased after
angiography but Pulsaticity before and after coronary angiography show
no statistically significant difference. The sensitivity of RRI to CIN is 69%
and specificity is 48% (with an AUC-ROC of 0.56).

Conclusion: This study highlighted the importance of urinary L-FABP
levels and RRI in early detection of AKI associated with contrast
administration earlier than serum creatinine. The sensitivity of Rl to CIN
Is 69% and specificity is 31% while the sensitivity of L-FABP to CIN is
41% and specificity is 76%.
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Introduction

INTRODUCTION

Patient assessment by imaging studies using contrast media is
currently replacing open procedures, especially in high-risk patients.
However, the use of such contrast media might result in acute events and
injuries after the procedure &2

AKI is one of a number of conditions that affect kidney structure
and function. AKI is defined by an abrupt decrease in kidney function
that includes, but is not limited to, ARF. It is a broad clinical syndrome
encompassing various etiologies, including specific kidney diseases (e.g.,
acute interstitial nephritis, acute glomerular and vasculitic renal
diseases);non-specific conditions (e.g, ischemia, toxic injury); as well as
extrarenal pathology (e.g., prerenal azotemia, and acute postrenal
obstructive nephropathy). More than one of these conditions may coexist
in the same patient and, more importantly, epidemiological evidence
supports the notion that even mild, reversible AKI has important clinical
consequences, including increased risk of death. ® “Thus, AKI can
bethought of more like acute lung injury or acute coronary syndrome.

Contrast-induced nephropathy (CIN) is a complex syndrome of
acute renal failure occurring after the administration of iodinated contrast
media. With the increasing use of radiocontrast media in diagnostic and
interventional procedures over the last 30 years, CIN has become the
third leading cause of hospital-acquired acute renal failure, at least in the
United States and Europe.®The definition of CIN includes three
necessary components: © an absolute or relative increase in serum
creatinine compared to the baseline values; a temporal relationship
between the rise in serum creatinine and exposure to a contrast agent, and
() the exclusion of alternative explanations for renal impairment (e.g.
sepsis).




Introduction

Contrast-induced nephropathy has been recognized as a serious
complication of PCI and may cause increased morbidity and mortality.
CIN is one of the most important reasons for hospital-acquired renal
failure and can cause prolonged hospitalization, increased cost and
incidence of renal and cardiovascular events, and mortality. Elderly
patients have a higher risk of CIN because of decreased renal reserve. In
addition, some factors, such as an estimated glomerular filtration rate
(eGFR) of 60 mL/min/1.73 m2, a left ventricular ejection fraction 45%,
diabetes mellitus, hypotension, anemia, emergency PCI, myocardial
infarction history, and a contrast agent dose 200 mL have been identified
as risk factors for CIN after PCI. Additionally, alcohol consumption and
the arterial blood pressure level before contrast exposure may be

associated with CIN. ®

Liver-type fatty acid binding protein (L-FABP), one such candidate
biomarker, is a 14-kDa protein expressed in proximal tubular epithelial
cells. This endogenous antioxidant promotes free fatty acid metabolism
by binding long-chain fatty acid oxidation products. The L-FABP gene is
responsive to hypoxic stress, which occurs in the setting of kidney
ischemic reperfusion injury. As a consequence, urinary excretion of L-
FABP reflects the stress of proximal tubular epithelial cells, correlating
with the severity of ischemic tubular injury. The performanceof urinary
L-FABP as an early detection marker of AKI has shown promise in
various clinical settings. However, there remains skepticism about
whether urinary biomarkers will provide reliable diagnostic and
prognostic stratification to assist physicians in the early management of

AKI to systematically assess the performance characteristics. )




Introduction

Over the past 2 decades, Doppler waveforms of intra-renal arterial
blood flow have been extensively investigated to determine physiologic
and pathologic correlations. Among the parameters introduced, the renal
resistive index (RRI), which is considered a reflection of renal
parenchymal resistance, has been widely used to support diagnostic and
therapeutic procedures. “Determination of the renal resistive index
(RRI) by Doppler sonography has also been suggested as a means of
diagnosing acute tubular necrosis. Rl is an index of resistance to flow
distal to the point of sampling, with a lower RI being associated with less

resistance to flow. %



