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Abstract

This study is carried out to evaluate the advantdgerum cystatine C
as a marker of renal dysfunction over the routerat function tests in
cirrhotic patients and whether it has a correlanath degree of liver
affection while using Pugh's modification of clsldlassification as a

marker of degree of liver affection.

The result of this study showed and confirmed ihg@atients with
cirrhosis, particularly in patients with Child-Puglass C, cystatin C
determination is a valuable tool for the diagnadisnoderately impaired
renal function.
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@ Introduction and Aim of the Study

| ntroduction

The evaluation of renal function in patients with
decompensated cirrhosis is important for prognodisage
assessment of potentially nephrotoxic drugs andgmton of
changes in glomerular filtration rate (GFR) to deci
paracentesis and diuretic thergpegrnardi etal., 1994 ).

Cirrhosis of the liver is often accompanied by fiimaal
renal failure, which means that they are not accompahied
morphological changes and in the early stages earewersed
by medical interventior{Moller and Henriksen ,1999) The
extreme stage of threnal failure , the hepatorenal syndrome ,
Is rarely reversible,and liver transplantation is the only
established therap{serbes et al. ,1998).

Patients with functional renal failure of cirrhosase
particularlysensitive to decreases in plasma volume. Therefore,
monitoring renal function is pivotal. On diagnosis of
deterioration inrenal function, appropriate measures such as
volume expansionan be taken to avoid further impairment and
development dfepatorenal syndron{8ernardi et al., 1994).

Various endogenous substances are being investigate
potential reliable markers of renal function. Craiae
clearance is regarded as the "gold standard” failuating
glomerular filtration rate (GFR), but technical faitilties
preclude its routine use in clinical practi¢(@apadakis and
Arieff , 1999)
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Serum creatinineeoncentrations should be interpreted
with caution as a filtratiomarker in liver cirrhosis because they
do not adequately reflecenal dysfunction(Whelton et al. ,
2000). Increased tubular secretion and muscle wastaogunt
for the disparity between creatinine concentrateoms$ GFR in
cirrhotic patients. Thus, GFR has been demonstrafezhtedly
to be overestimated by serum creatinif@anders and
Erlandsen ,2000).

Cystatin C values in serum have been proposed as a
marker for GFR(Price and Finney , 2001)cystatin C, a low-
molecular-weight protein produced at a constane¢ tay all
nucleated cells, is freely filtered across the gaumar
membrane and is neither secreted nor reabsorbed) dle
nephron. Because cystatin C is almost completeébbcdized in
the proximal tubule, its renal clearance cannatkeasured, but
its concentration in serum or plasma reflects ti&RGSeveral
studies have reported that the reciprocal of ciystatcorrelates
better with GFR than does the reciprocal of créadinAn
advantage of cystatin C over creatinine is thatcthrecentration
of the former in serum is independent of sex, neigsthss, and
age, so that the same reference interval appligheovhole
population(Randers and Erlandsen , 2000).
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Aim of the Study

This study aim to evaluate the advantage of usysgatn C

serum level as a marker of renal function in citih@atients
over the routine renal function tests while usingatinine
clearance as the gold standard of renal functisting and
whether it has a correlation with degree of livBeeion while

using Pugh’s modification of Child’s classificatias a marker
of degree of liver affection.
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Renal Dysfunction in Liver
Cirrhosis

Cirrhosis of the liver is often accompanied bydtional
renalfailure, which means that they are not accompahied
morphological changes and in the early stages eare\versed
by medical interventioArroyo et al., 1999).

A unique feature of cirrhosis is that renal dystioc
occurs in the absence of significant abnormalitrekidney
structures. The normalization of kidney functiorteafliver
transplantation confirms the functional origin ohese
disturbances of kidney function. The mechanismslifgato
renal dysfunction in cirrhosis are not completehderstood.
Several factors including several extra renal antlairenal
vasoactive and sodium- and water-retaining systabmgyrmalities
in systemic and splanchnic hemodynamics, and theaded liver
causing portal hypertension and hepatic failurebably play a
contributory role(Moller and Henriksen, 1999).

Patients with cirrhosis and portal hypertensionetigy
circulatory dysfunction characterized by disturl@scin
systemic and renal hemodynamics; it has been sltbatnthe
severity of circulatory dysfunction correlates witie severity
of cirrhosis(Arroyo and Jimenez, 2000).

In compensated cirrhos(se., cirrhosis without ascites),
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the systemic hemodynamics is normal in the uprmgdition,
but become hyperdynamic in the supine position at tis,
cardiac output increases and systemic vasculastaese
decreases. This is thought to be due to volume resxpa
secondary to subtle sodium retention in the uprggbdition.
The renal circulation is frequently vasodilatedhagiomerular
hyperfiltration(Wong et al., 1995).

With disease progressipn circulatory dysfunction
worsens, manifested as vasodilatation and relativavascular
under filling. There is increased activity of thgngathetic
nervous and renin-angiotensin systems in order &ntain
hemodynamic stability. Peripheral edema and ascdasoccur
as a result of worsening sodium retention despitanerease in
natriuretic substancg€&rossman, 1994).

Despite activation of various vasoconstrictor gyste
renal perfusion and glomerular filtration rd@&FR) in the early
stages of ascites may be normal or only moderatetyeased
as a result of increased renal production of pgbastalin E2
(Pozzi etal., 2001).

Nitric oxide and prostacyclin have also been shown to
counteract vasoconstrictors to maintain renal pesfu At this
stage of disease, hypersecretion of antidiuretrsmbae(ADH)
results in decreased free water excretion. Conoatlyre
increasedorostaglandin E, synthesis by the collecting tubules
antagonizeADH and preserves renal excretion of free water;
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therefore, hyponatremia is not common in earlytas¢balo et
al., 1995).

Hepatorenal syndrome is the end of spectrum of
functional renal abnormalities in cirrhosis andlig to a severe
vasoconstriction of the renal circulation. Patiewith marked
sodium and water retention are at high risk of tgag
hepatorenal syndron{&ines Ginés and schrier , 1997).

Mechani sns Responsi bl e for Renal
Functi onal Abnormalities:

Several intrarenal and extra renal systems hava bee
proposed as potential mediators of functional ratelormalities
in cirrhosis. A concise review of these systemsirigvided
below:

(1) Extra renal Systems

Most cirrhotic patients with ascites show an owiviy
of the two major vasoconstrictor and antinatriwrsiistems, the
renin-angiotensin-aldosterone systerfRAAS), and the
sympathetic nervous systef8NS) (Gines Gines and schrier,
1997).

A large body of evidence indicates that the adtvabf
these systems plays a major role in the increasédlar
reabsorption of sodium in cirrhogiSalo S& et al., 1995)

However, other antinatriuretic mechanisms may also

-6 -
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participate because a small proportion of cirrhpatients with
ascites have sodium retention in the setting ofmabactivity of
RAAS andSNS(Claria Claria et al., 1991)

The activation of these two systems is particularly
intense in patients withHRS, which suggests that they
participate in the pathogenesis of vasoconstrictibthe renal
circulation. Another important vasoconstrictor factthat is
frequently increased in cirrhosis with ascites di-diuretic
hormone (ADH). Increased plasma levels of this hormone
enhance water reabsorption in the collecting duatsl
contribute to water retention and dilutional hypeaia
(Arroyo et al., 1996).

The pharmacological interruption or blockade of the
effectors of these three major vasoconstrictor esyst
(angiotensin Il, norepinephrine, and AVP) in human or
experimental cirrhosis results in marked reductmn total
systemic vascular resistance and arterial hypaiansvhich
suggests that these systems are activated as aosiaine
response to maintain arterial pressure within nbrtmaits
(Claria Claria et al. , 1991).

The circulating levels of endothelin, an endothelia
derived peptide with potent vasoconstrictor effemte also
increased in cirrhosi@sbert etal., 1993).

These increased levels are probably due to an eatan
release of the peptide from the hepatic and/or nspiaic
circulation(Moller etal., 1995).
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