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Abstract
Introduction: Acute kidney injury is well recognized for its impact on the outcome of
patients admitted to the intensive care unit (ICU) and The extent of perioperative
renal impairment ranges from subclinical injury to established renal failure
requiring dialysis.

The pursuit of improved biomarkers for the early diagnosis of AKI and its outcomes
is an area of intense contemporary research, Recent studies have demonstrated the
utility of early NGAL measurements for predicting clinical outcomes of AKI.

Methodology :our study was conducted on forty patients scheduled to have either
on-pump or off-pump cardiac surgery during the period from February 2009 till
June 2010,  Spot plasma samples at (2 and  12 hours)intervals after cardiac surgery
for measurement of  plasma NGAL and serum creatinine ) were obtained from all
patients and RIFLE criteria were calculated at baseline and daily during the first
five postoperative days taking in consideration Strict measures to avoid
postoperative volume depletion and prerenal  azotemia through using standard fluid
regimen allowing all patients to receive at least 80%of  their maintainance fluid
requirements during the first 24 hours after surgery and 100% subsequently.

Results: Exploring  the diagnostic yield of NGAL levels in our study , the
development of acute kidney injury in our studied population was highly and
significantly correlated to 2HNGAL level  with P value (0.0001)and a mean 2HNGAL
of 310±65 in AKI paƟents compared to 140±51 in non-AKI patients , also it was
significantly correlated to 12HNGAL level with P value (0.02) and a mean 12HNGAL
of 210±103 in AKI paƟents compared to 147±53 in non-AKI patients.also, Upon
attempting to find out the best cutoff limits of both 2HNGAL and 12HNGAL as
diagnostic markers of AKI using ROC curve analysis , it had been discovered that the
best cutoff value for 2HNGAL was 169ng/ml that yields a sensiƟvity of 100% and a
specificity of 80%, on the other hand , the best cutoff value for 12HNGAL  was
130ng/ml  that yields a sensiƟvity of 80% and a specificity of 55% .

Conclusion: NGAL measurement represents an early and reliable marker of AKI
following cardiac surgery that could be in the future a therapeutic strategy
modifying agent.

Key words : ICU , NGAL , AKI , RIFLE.
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Introduction

Acute kidney injury is well recognized for its impact on the

outcome of patients admitted to the intensive care unit (ICU). Illness

severity scores such as the Acute Physiology and Chronic Health

Evaluation version III (APACHE III) scoring system [1] and the

Sequential Organ Failure Assessment score (SOFA) [2] both weigh

kidney dysfunction heavily (20% and 16.6% of the total scores for acute

physiology).

When a subject presents with symptoms of angina pectoris,

measurement of biomarkers such as troponin that are released from

damaged myocytes can rapidly identify acute myocardial injury, allowing

for timely interventions and a dramatic decrease in mortality. The

analogous condition of the kidney, acute kidney injury (AKI), has been

referred to as angina renalis, and the similarities end right there[1].

Renal dysfunction following cardiopulmonary bypass (CPB) is

well recognized. The extent of perioperative renal impairment ranges

from subclinical injury to established renal failure requiring dialysis. Its

incidence varies considerably, depending on the definition and criteria

used in the different studies.

Acute renal failure (ARF) affects 1-5% of patients and remains a

major cause of morbidity and mortality. Co-morbidities, including

diabetes mellitus, impaired left ventricular function and advanced age, are

recognized predisposing factors. The pathophysiology is multifactorial

and is thought related to the systemic inflammatory response and renal

hypoperfusion secondary to extracorporeal circulation.
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Non-pulsatile flow during CPB is thought to be an important

aetiological factor, resulting in renal vasoconstriction and ischaemic renal

injury[3].

 A theoretical reduction in the incidence and severity of

postoperative renal impairment has been proposed by advocating the use

of pulsatile flow during CPB, or eliminating CPB, especially in high-risk

patients. The current evidence, however, is conflicting[3].

AKI is largely asymptomatic, and establishing the diagnosis in the

estimated 5% of hospitalized patients and a third of intensive care patients

who suffer from the disease currently hinges on serial serum creatinine

measurements. Unfortunately, creatinine is a notoriously delayed and

unreliable indicator of AKI for a variety of reasons.first,more than 50% of

renal function must be lost before detecting any s.creatinine

change,second,s.creatinine doesnot depict renal function until a steady

state has been reached which may require several days[4].

The pursuit of improved biomarkers for the early diagnosis of AKI

and its outcomes is an area of intense contemporary research. For

answers, we must turn to the kidney itself. Indeed, understanding the

early stress response of the kidney to acute injuries has revealed a number

of potential biomarkers.

Human NGAL was originally identified as a 25-kDa protein

covalently bound to gelatinase from neutrophils . Like other lipocalins,

NGAL forms a barrel-shaped tertiary structure with a hydrophobic calyx

that binds small lipophilic molecules[5].

Recent studies have demonstrated the utility of early NGAL

measurements for predicting clinical outcomes of AKI.
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 In children undergoing cardiac surgery, the 2-h post-operative

plasma NGAL levels measured by Triage® Device strongly correlated

with duration and severity of AKI, and length of hospital stay. In addition,

the 12-h plasma NGAL strongly correlated with mortality[6].
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Aim of the work

The aim of our study was:

· Proving that plasma neutrophil gelatinase-associated

lipocalin is an earlier and more accurate biomarker

rather than serum creatinine in predicting acute

renal injury in post cardiac surgery patients.

· Finding any correlations between plasma NGAL

levels and need for dialysis,ICU stay, renal

impairement and overall mortality.
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Chapter 1 :Acute  kidney injury following cardiac surgery

A-Introduction
The field of acute nephrology has seen significant changes in

recent times. These changes go to the core of many significant clinical

issues. They affect the definition and classification of acute kidney

dysfunction, our understanding of its epidemiology, our ability to make

earlier diagnoses, our ability to use novel imaging modalities to

understand its pathogenesis, and our insight into why acute kidney injury

(AKI) might occur under different clinical circumstances including

cardiac surgery, septic shock, radiocontrast agent exposure, liver disease

and various toxins.

Advances in our understanding have affected our strategies for

intervention which have been directed toward the modulation of

inflammation, improvement in fluid therapy, administration of

antioxidants, optimization of dialytic technique, and development of new

dialytic paradigms with the introduction of bio-assist devices.

Finally, new pathophysiological insights have enabled us to better

appreciate how to predict outcome in these patients as well as understand

the significance of renal recovery and the factors that modulate it[7].

This term has been proposed and accepted because it deals with the

full spectrum of the syndrome of kidney involvement in a variety of acute

diseases and emphasizes that even minor changes in renal function which

may be dismissed clinically carry an independent association with an

increased risk of mortality[8-9]  .

Using this conceptual framework, new definitions and classifications

have been developed and one, the RIFLE classification, has now been

studied and found robust in 1 250,000 patients.
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Armed with a definition and a classification system and with the

understanding that even minor subclinical injury to the kidney may

matter,  what should be emphasized is  the need to develop early

biomarkers of such injury [10] and appreciate the role of inflammation

[11] in inducing injury. Through sufficiently early diagnosis, a better

classification system and a clearer  understanding of the pathogenesis,

these steps promise, for the first time in a long while, to deliver novel and

effective therapies for patients.

 Clinicians need to keep abreast of these evolutions if they wish to

continue to deliver the best care to their patients[11].

B-Definition &classification
(1)Acute organ distress

The presence of, or risk for, acute dysfunction of vital organs

defined as the presence of altered organ function in acutely ill patients

such that homeostasis cannot be maintained without intervention is a

defining aspect of critical illness. Indeed, the purpose of critical care is to

provide life-sustaining organ support (e.g. mechanical ventilation) and to

rapidly intervene to save organ function (e.g. opening of coronary

arteries).

For most vital organs, injury and reduced function are tightly

correlated. For some organs injury can be severe before decreased

function is apparent – for example as much as 80% of the liver can be

damaged  before clinical symptoms are manifest.

For other organs dysfunction may be greater than what is produced

by irreversible injury (e.g. stunned or hibernating myocardium).However,

the kidney may be unique in that the earliest clinical manifestations of

injury are also consistent with ‘perfect’ function.

http://en.wikipedia.org/wiki/Homeostasis

