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During the last decade great advances have been made
concerning the pathogenesis and treatment of ascites. A
new hypothesis on the mechanism of renal dysfunction
and ascites formation in cirrhosis has been proposed' and
this has greatly stimulated research in this area. The
discovery of the important role played by the vascular
endothelium in the homeostasis of systemic hemodynam-
ics and renal function®® has also opened an important
field of research into pathophysiology, and evidence has
been presented implicating endothelial factors in the
pathogenesis of systemic circulatory dysfunction in cir-
rhosis*® and hepatorenal syndrome (HRS).® The reintro-
duction of therapeutic paracentesis has greatly modified
the treatment of cirrhotic patients with tense or refrac-
tory ascites.” The transjugular intrahepatic portosys-
temic shunt is another therapeutic tool of potential inter-
est in the management of refractory ascites.® The
synthesis of orally-active specific antagonists of the tubu-
lar effect of antidiuretic hormone and inhibitors of antidi-
uretic hormone release will probably add new drugs to
the pharmacological armamentarium for patients with
cirrhosis and ascites. These “aquaretic drugs,” which nor-
malize renal water metabolism in experimental cirrhosis
and ascites,’™! are of potential interest for the treatment
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of water retention and dilutional hyponatremia in human
cirrhosis. Finally, the field of spontaneous infection of
ascitic fluid (spontaneous bacterial peritonitis) is also ex-
periencing major changes. The demonstration of intesti-
nal bacterial translocation in experimental models of cir-
rhosis,'”> the potential role of cytokines in some
complications associated with this infection,® the identi-
fication of subgroups of cirrhotic patients predisposed to
develop spontaneous bacterial peritonitis,'* and the effec-
tiveness of selective intestinal decontamination in the
primary and secondary prophylaxis of spontaneous bacte-
rial peritonitis’®'® are the most relevant developments.

In clear contrast to these advances, little attention
has been paid to the standardization of the nomencla-
ture and diagnostic criteria of different syndromes as-
sociated with ascites in cirrhosis. The existence of a
uniform language, however, is essential in modern
medicine. It facilitates communication among clini-
cians and researchers and ensures unambiguous diag-
noses and more confident prognoses. Moreover, it
improves pathophysiological and therapeutic investi-
gations, simplifies the analysis of therapeutic trials,
and stimulates multicenter studies.

PREVIOUS CONSENSUS DEFINITIONS OF
HEPATORENAL SYNDROME AND
REFRACTORY ASCITES

On only two occasions were syndromes associated
with ascites in cirrhosis defined by a consensus ap-
proach. In 1978 a consensus conference was organized
in Sassari, Italy, to define and propose diagnostic crite-
ria for the HRS.'” The proposals of this conference are
depicted in Table 1. Ten years later, a working team
organized during the Thirteenth International Con-
gress of Gastroenterology in Rome, Italy, defined re-
fractory ascites in cirrhosis as ascites that cannot be
mobilized despite imposition of dietary sodium restric-
tion (40 mEq/d) together with high dose diuretic ther-
apy (400 mg/d of spironolactone plus 160 mg/d of furo-
semide).”® The proposals made in Sassari, Italy, need
to be modified in the light of new developments in the
field of HRS research, and the definition of refractory
ascites agreed upon in Rome, Italy, may be too strict as
indicated by the responses of most of the 295 practicing
gastroenterologists and hepatologists answering a
questionnaire during the Meeting of the European As-
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TABLE 1. The Sassari’s Diagnostic Criteria
of Hepatorenal Syndrome

Major criteria

Renal insufficiency (plasma creatinine >1.5 mg/dL) that
progresses over days or weeks in the presence of severe liver
disease and in the absence of recognized nephrotoxic agents.

Tubular function initially intact as measured by:

U/P Osm >1.0
U/P creatinine >30
UNa remarkably low: <10 mEq/L, often <5 mEq/L

The above findings undergo no sustained improvement with
expansion of the intravascular space to achieve a central
venous pressure up to 10 cm H,O.

Additional Minor Criteria

The urine may or may not contain trace amounts of protein and
the sediment may or may not contain hyaline and/or granular
casts.

Urine volume usually small (<800 mL/d) but not invariably so.

The onset of renal failure may occur spontaneously in the course
of liver disease or may be associated with infection or
bleeding, paracentesis, diuretic therapy or other forms of
volume loss.

The initial characteristics of the renal failure may be followed in a
few to several days by tubular dysfunction characterized by
isotonic urine, increased UNa, and a fall in U/P creatinine.
These changes may be accompanied by an accelerated increase
in plasma creatinine concentration.

Post-mortem renal histology is variable, nonspecific and may be
normal.

Abbreviations: U/P, urine to plasma; UNa, urine sodium.

sociation for the Study of the Liver held in Palma de
Mallorca, Spain, in 1991.'° Moreover, the introduction
of paracentesis has modified the therapeutic approach
and may have changed the diagnostic criteria of refrac-
tory ascites in cirrhosis. For these reasons there seems
to be a need for a redefinition of these syndromes.

IMPLEMENTATION OF CHANGES IN
TERMINOLOGY AND DIAGNOSTIC CRITERIA
IN MEDICINE

The process that should be followed when imple-
menting a change in terminology or diagnostic criteria
has recently been delineated.?’ Briefly, the need for
such a change must be recognized by an international
scientific society dedicated to the study of the subject.
The society must delegate representatives with estab-
lished expertise to review the old nomenclature, dis-
card archaic concepts, and propose modifications. Their
proposals should be based on appropriate justifications
and submitted for review and endorsement by the spon-
soring organization and by a specialized journal.

The procedure followed to elaborate the definition
and diagnostic criteria of refractory ascites and HRS
in cirrhosis included in this report has taken these
principles into account. The International Ascites Club
(IACQ) is a scientific society founded in Florence, Italy,
in 1990. The IAC is ruled by a committee of six mem-
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bers (two from Europe, two from the United States, one
from Canada or Australia, and one from other areas of
the world) elected every 4 years, one acting as secre-
tary. The aim of IAC is to stimulate research on the
mechanisms of circulatory and renal dysfunction in
liver diseases and on the pathogenesis and treatment
of ascites, HRS, and spontaneous bacterial peritonitis.
At present the JAC has 181 registered members. The
IAC organizes a meeting every 2 years in connection
with the meetings of the European or American Associ-
ation for the Study of Liver Diseases. During the IAC
Meeting in Vienna, Austria, in 1992, the scientific com-
mittee decided to organize a consensus conference in
order to elaborate new definitions and diagnostic crite-
ria of refractory ascites and HRS in cirrhosis. A panel
of nominated experts presented their proposals to the
members of the society during their meeting in Chicago
in 1994 for discussion and agreement. The current arti-
cle reports the results of this consensus conference.

TYPES OF RENAL FUNCTION ABNORMALITIES
IN CIRRHOSIS AND FACTORS INVOLVED IN
THEIR PATHOGENESIS

Although a detailed discussion of the pathogenesis
and treatment of ascites and mechanisms of renal dys-
function in cirrhosis is beyond the scope of the current
report, a brief review of these topics is pertinent for a
better understanding of the proposals.

Sodium Retention. The earliest change in renal func-
tion in cirrhosis is a reduced ability to excrete sodium,
that may be already present in patients with compen-
sated cirrhosis.? However, this abnormality does not
become clinically manifest until the capacity to excrete
sodium is markedly reduced and patients are unable
to eliminate their dietary sodium intake. Sodium and
water then accumulate in the abdominal cavity as asci-
tes. The degree of sodium retention in cirrhosis with
ascites varies considerably from patient to patient, al-
though in most cases sodium excretion is markedly re-
duced or even virtually absent. Sodium retention in
many patients with cirrhosis occurs in the setting of a
normal glomerular filtration rate (GFR). In other cases,
however, GFR is reduced. Sodium retention in the for-
mer group is because of an excessive tubular sodium
reabsorption that takes place both in the proximal tu-
bule and the distal part of the nephron. In the second
group, reduced filtered sodium may also play an im-
portant role.

The mechanism(s) of increased tubular sodium reab-
sorption in cirrhosis is multifactorial. The overactivity
of the renin-angiotensin-aldosterone system (RAAS)
probably plays an important pathogenic role in this
abnormality because plasma aldosterone levels are in-
creased in most patients with cirrhosis and ascites, and
correlate inversely with sodium excretion.?? Moreover,
the administration of spironolactone, a specific aldoste-
rone antagonist, increases sodium excretion in the
great majority of patients with ascites without renal
failure.?® Another major factor in the pathogenesis of
sodium retention in cirrhosis is the sympathetic ner-
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vous system (SNS).?* The plasma concentration of nor-
epinephrine (NE) in the systemic circulation, an index
of the degree of activation of SNS, is increased in most
patients with ascites and normal or only slightly ele-
vated in patients without ascites.?* Moreover, there is
an inverse correlation between plasma NE levels and
sodium excretion. More direct evidence of an overactiv-
vity of SNS in cirrhosis with ascites has been obtained
by studies showing an increased total spillover of triti-
ated NE to plasma or by directly measuring the sympa-
thetic nerve activity from peripheral muscular
nerves.”? In these studies, a close relationship was
also observed between SNS activity and sodium reten-
tion. Measurements of NE release and spillover in se-
lected vascular territories, including kidneys, splanch-
nic organs, heart, and muscle and skin, indicate that
in cirrhosis there is a generalized activation of the
SNS.2939 Further evidence for an important role of the
increased renal sympathetic nerve activity in the
pathogenesis of sodium retention derives from studies
in experimental animals.?*** Bilateral renal denerva-
tion improves sodium retention in cirrhotic rats with
ascites, as indicated by an increase in sodium excretion
after the administration of an acute sodium load and
a reduction of the positive cumulative sodium balance
in chronic metabolic studies. However, despite these
important evidences indicating a role for the RAAS and
SNS in the pathogenesis of sodium retention in cirrho-
sis, a significant proportion of cirrhotic patients with
ascites and marked sodium retention has normal levels
of plasma renin activity, aldosterone, and NE concen-
tration, indicating that sodium retention can occur in
the absence of activation of these two antinatriuretic
systems.?® This suggests that other factors are also in-
volved. The recent finding of an altered relationship
between renal perfussion pressure and natriuresis in
cirrhotic rats with ascites and renal denervation sug-
gests that intrarenal mechanisms may play a role in
renal sodium retention in cirrhosis.?® Finally, the circu-
lating plasma levels of atrial and brain natriuretic pep-
tides are increased in cirrhotic patients with ascites,
indicating that sodium retention in cirrhosis is not be-
cause of a deficient synthesis and/or release of these
natriuretic hormones.*’

Water Retention. Cirrhotic patients also develop an
impaired renal ability to excrete free water.*® Chrono-
logically, this disorder occurs after the onset of sodium
retention.?® In fact, the renal ability to excrete free wa-
ter, as estimated by free water clearance after a water
load, is normal in patients with compensated cirrhosis
as well as in a significant proportion of patients with
cirrhosis and ascites. However, in most patients with
ascites free water clearance is reduced.®® When the re-
nal ability to excrete free water is markedly impaired
patients become unable to eliminate excess ingested
water and develop dilutional hyponatremia.

The pathogenesis of water retention in cirrhosis is
complex and probably involves several factors, includ-
ing increased plasma levels of antidiuretic hormone
(ADH), reduced renal synthesis of prostaglandins, and
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reduced delivery of filtrate to the ascending limb of the
loop of Henle, the diluting segment of the nephron.3%4°
Studies in humans and experimental animals have pro-
vided strong evidence indicating that ADH plays a ma-
jor role in the pathogenesis of water retention in cirrho-
sis. The plasma concentration of ADH is frequently
increased in cirrhotic patients and correlates closely
with the reduction in solute-free water excretion; pa-
tients with higher plasma concentrations of ADH gen-
erally have the more severe impairment in water
metabolism.***? Longitudinal studies in rats with cir-
rhosis and ascites have shown the existence of a chro-
nological relationship between ADH hypersecretion
and impairment in water excretion.?® In addition, kid-
neys from cirrhotic rats with ascites show increased
gene expression of aquoporin, the ADH-regulated wa-
ter channel.** Moreover, Brattleboro rats (rats with a
congenital deficiency of ADH) with cirrhosis do not de-
velop an impairment in water excretion.*® Finally, the
administration of specific antagonists of the tubular
effect of ADH (V2 antagonists) restore the renal ability
to excrete free water in cirrhotic rats.”'° The increased
plasma ADH concentrations in cirrhosis are because of
an increased hypothalamic synthesis and not because
of a reduced systemic clearance.***” This increased syn-
thesis of ADH is related to a nonosmotic hypersecretion
of the peptide, because most patients have a degree of
hyponatremia and hypoosmolality that would suppress
ADH release in normal subjects.**** Renal prostaglan-
din E2 also contributes to the maintenance of water
excretion in nonazotemic cirrhotic patients with ascites
because the inhibition of prostaglandin synthesis by
nonsteroidal anti-inflammatory drugs (NSAIDs) in
these patients is associated with an impairment of free
water excretion independently of changes in renal he-
modynamics.*? Finally, there is indirect evidence that
an impaired distal delivery of filtrate because of a re-
duced GFR and/or an enhanced proximal sodium reab-
sorption also plays an important role in the impaired
water excretion.®® Although conclusive data about the
relative importance of these three different factors in
the pathogenesis of water retention in patients with
cirrhosis are lacking, it is likely that ADH and renal
prostaglandins are the main pathogenic factors in pa-
tients without renal failure whereas a reduced distal
delivery of filtrate plays an important role in water
retention in patients with HRS.

Renal Vasoconstriction. Renal vasoconstriction lead-
ing to reduction of renal blood flow and GFR is, chronologi-
cally, the latest renal function abnormality in cirrhosis. It
may range from a modest impairment of renal hemody-
namics, only detectable by measuring renal plasma flow
and GFR by clearance techniques, to an intense renal
vasoconstriction and severe renal failure.

Renal vasoconstriction in cirrhosis occurs in the set-
ting of a marked stimulation of several renal vasocon-
strictor factors, including the RAAS and SNS, ADH
and endothelin that suggests that they may participate
in the pathogenesis of this abnormality.***° The RAAS
is markedly activated in patients with HRS, supporting
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a role for angiotensin II in the pathogenesis of renal
vasoconstriction. However, because the interruption of
RAAS is associated with arterial hypotension in pa-
tients with high-plasma renin activity, the effects of
RAAS on renal function independent of those on sys-
temic hemodynamics have not been possible to assess.
As with the RAAS, the overactivity of the SNS is partic-
ularly intense in patients with HRS and arterial and
renal venous NE concentration correlate inversely with
renal blood flow.?! Moreover, anesthetic blockade of the
lumbar SNS, a maneuver that reduces the activity of
the kidney SNS, partially reverses renal dysfunction
in patients with HRS.?® ADH may also contribute to
renal vasoconstriction because plasma ADH levels cor-
relate inversely with renal blood flow and GFR.** Fi-
nally, the circulating levels of endothelin, a very potent
renal vasoconstrictor agent, are also increased in pa-
tients with cirrhosis, specially in those with more in-
tense renal vasoconstriction.®

An impaired synthesis of renal vasodilator sub-
stances has also been implicated in the pathogenesis
of renal vasoconstriction in cirrhosis. Several studies
have shown that patients with HRS have lower urinary
excretion of prostaglandin (PG) E, and 6-keto-PGF,,
than patients with ascites without renal failure.?**®
Moreover, patients with HRS have a reduced renal con-
tent of prostaglandin H2 synthetase (medullary
cyclooxigenase).’® Further support for this hypothesis
derives from studies investigating the effect of NSAIDs
in patients with cirrhosis. The administration of these
drugs to patients with ascites and marked sodium re-
tention causes a marked inhibition of renal prostaglan-
din synthesis associated with a profound renal vasocon-
striction.’***%” Because patients with HRS have the
greatest activation of renal vasoconstrictor systems, an
imbalance between vasoconstrictor systems and the re-
nal production of vasodilator prostaglandins has been
proposed to explain the marked reduction of renal blood
flow and GFR that occurs in this condition.”® Recent
studies in experimental animals have presented evi-
dences indicating that other vasodilator substances, in-
cluding nitric oxide and natriurietic peptides, also par-
ticipate in the maintenance of renal hemodynamics in
cirrhosis.**

PATHOGENESIS OF ASCITES AND RENAL
DYSFUNCTION IN CIRRHOSIS

General agreement exists that the initial event of
renal dysfunction and ascites formation in cirrhosis is
the combination of increased sinusoidal pressure and
a certain degree of hepatic insufficiency. This assump-
tion is based on studies showing higher sinusoidal pres-
sure and more impaired liver function in cirrhotic pa-
tients with ascites as compared with those with
compensated cirrhosis (patients who have never had
ascites)® and on the fact that ascites or HRS are ex-
tremely uncommon in patients submitted to surgical
portasystemic shunts.®” However, the mechanism by
which the diseased liver affects renal function is not
yet fully understood.
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Traditional Underfilling Hypothesis. The tradi-
tional concept considers that the link between the liver
and the kidney in cirrhosis is the “backward” increase
in hydrostatic pressure within the hepatic and splanch-
nic microcirculation secondary to the intrahepatic
blockade of the hepatic blood flow, that leads to in-
creased formation of lymph in these vascular territor-
ies. When lymph production exceeds lymphatic return,
ascites develop resulting in contraction of the circulat-
ing blood volume and secondary renal dysfunction.®

Overflow Hypothesis. Several investigations per-
formed during the 1960s and 1970s have shown that
circulating blood volume is markedly increased in cir-
rhotic patients with and without ascites, and signifi-
cant sodium retention precedes the development of as-
cites in experimental models of cirrhosis. Moreover,
because ascites formation can be induced in patients
with compensated cirrhosis by the administration of
mineralocorticoids, an “overflow theory” of ascites was
proposed.®* According to this hypothesis, the increased
sinusoidal pressure, presumably through a hepatore-
nal reflex,% induces “primary” sodium and water reten-
tion (primary in the sense that it is independent of
changes in systemic hemodynamics) and secondary in-
crease in plasma volume and cardiac index. The periph-
eral vascular resistance decreases to accommodate the
high-circulating blood volume. The encounter between
the expanded arterial blood volume and the increased
hydrostatic pressure in the hepatic and splanchnic mi-
crocirculation leads to overflow ascites formation.

Peripheral Arterial Vasodilation Hypothesis. The
“peripheral arterial vasodilation hypothesis™ was pro-
posed in 1988 because many features of cirrhotic pa-
tients with ascites could not be satisfactorily explained
on the basis of the traditional underfilling or overflow
theories. Arterial hypotension is a frequent finding in
patients with cirrhosis and ascites, particularly in
cases with renal failure, despite an increased plasma
volume and cardiac index, and a stimulated RAAS,
SNS, and ADH, that are all powerful vasoconstrictors.
In experimental models of cirrhosis hyperaldosteron-
ism and sodium retention occur in close chronological
relationship with a decrease in arterial pressure. The
blockade of the vascular effect of angiotensin II and
ADH in cirrhosis with ascites is associated with a
marked fall in peripheral vascular resistance and arte-
rial pressure, an effect not observed in normal individu-
als or patients with expanded circulating blood volume.
Finally, portal hypertension is constantly associated
with a marked splanchnic arteriolar vasodilation that
may cause arterial hypotension and activation of en-
dogenous vasoconstrictor systems.

According to this hypothesis, splanchnic arteriolar
vasodilation secondary to portal hypertension is the
initial event, baroreceptor-mediated activation of
RAAS, SNS, and ADH because of underfilling of the
arterial vascular compartment (not because the circu-
lating blood volume is decreased but because the arte-
rial vascular compartment is disproportionally en-
larged) the intermediate step, and renal sodium and
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water retention the final consequence. Splanchnic arte-
riolar vasodilation may play a critical role not only in
altering systemic hemodynamics but also in the in-
creased microvascular hydrostatic pressure and, there-
fore, in the passage of fluid from the intravascular com-
partment to the interstitial space during portal
hypertension.®

TREATMENT OF ASCITES IN CIRRHOSIS

Dietary Sodium Restriction. The aim of medical
treatment of ascites is the mobilization of intraabdomi-
nal fluid by creating a negative sodium balance. In pa-
tients who spontaneously eliminate relatively large
amounts of sodium in the urine, who represent approxi-
mately 10% to 20% of the cases with ascites, this can
be obtained simply by reducing the sodium content of
the diet. However, in the remaining cases with marked
sodium retention a negative sodium balance cannot be
achieved unless patients receive diuretics. Although so-
dium restriction may not be necessary for the mobiliza-
tion of ascites in patients with good response to diuret-
ics, it is essential in cases responding poorly to these
drugs. The design of a low sodium diet for a cirrhotic
patient with ascites requiring prolonged sodium re-
striction must take into account not only the sodium
content but also the palatability of the diet and its
nutritional value. These different aspects are difficult
to balance in diets containing less than 40 to 60 mEq/
d of sodium.

Diuretics. Spironolactone and loop diuretics (furose-
mide, bumetanide) are the diuretics most often used
for the treatment of ascites in cirrhosis.

Spironolactone is rapidly and almost completely ab-
sorbed from the gastrointestinal tract and undergoes
extensive metabolism leading to numerous biologically-
active compounds. They are tightly bound to plasma
proteins, from which they are slowly released to the
kidneys; e.g., the half-life of canrenone, one of the major
metabolites of spironolactone, has been estimated to be
in the range of 10 to 35 hours in healthy subjects and
may be even longer in cirrhotic patients.®*® Spirono-
lactone metabolites act by competitively inhibiting the
binding of aldosterone to a specific receptor protein in
the cytoplasm of the distal and collecting tubular cells.
The action of aldosterone involves the interaction with
a cytosolic receptor, followed by a secondary interaction
with a receptor located in the nucleus.®® A long-lived
aldosterone-induced protein is then produced that
stimulates sodium reabsorption mechanisms. These
pharmacological characteristics explain the lag of 2 to
4 days from the initiation or discontinuation of spirono-
lactone therapy to the onset or termination of the natri-
uretic effect.

The natriuretic activity of spironolactone and its me-
tabolites in cirrhosis depends on their plasma concen-
tration, degree of hyperaldosteronism, and delivery of
sodium to the distal nephron.?®” The effective dosage
of spironolactone correlates directly with plasma aldo-
sterone concentration, patients with marked hyperal-
dosteronism requiring high doses of the drug (400 to
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600 mg/d). Between 20% to 30% of patients with non-
azotemic cirrhosis and ascites do not respond to high-
spironolactone dosage (500 mg/d).”® These cases have
a poor distal delivery of filtrate.

Furosemide is highly bound to plasma proteins and
reaches the tubular lumen by active secretion in the
proximal tubule. Once in the luminal compartment,
furosemide reaches the luminal membrane of the cells
of the ascending limb of the loop of Henle, where it
blocks a specific cotransport system and inhibits chlo-
ride and sodium reabsorption.”* Furosemide has no ef-
fect on the distal nephron. The natriuretic effect of furo-
semide is partially mediated by prostaglandins and is
decreased by NSAIDs administration.”” Between 20%
and 50% of the filtered sodium is reabsorbed in the
loop of Henle. This explains the natriuretic potency
of furosemide, which, at a high dosage, may increase
sodium excretion by as much as 30% of the filtered
sodium in normal subjects. Furosemide is rapidly ab-
sorbed from the gut and the onset of action takes place
within 30 minutes following its oral administration.
The natriuretic effect peaks within 1 to 2 hours and
vanishes after 3 to 4 hours in normal subjects; a sigmoi-
dal relationship exists between natriuresis and urinary
furosemide excretion. Natriuretic response, therefore,
is parallel to the rate of diuretic excretion.

The administration of relatively high doses of furose-
mide (up to 160 mg/d) to nonazotemic cirrhotics causes
a satisfactory natriuresis in only 50% of patients.?*"
Mechanisms involved in this poor diuretic effect in-
clude reduced renal clearance of furosemide, decreased
delivery of fluid to the loop of Henle because of an
enhanced proximal sodium reabsorption and, finally,
hyperaldosteronism. The consequence of this latter
mechanism is that most of the sodium not reabsorbed
in the loop of Henle by the action of furosemide is subse-
quently taken up in the distal nephron. Thus, the asso-
ciation of furosemide and spironolactone increases the
natriuretic effect of each drug.

Two different diuretic schedules are usually used in
cirrhosis. The first consists of the administration of
increasing (every 3 days) doses of spironolactone, add-
ing furosemide only to those patients not responding
to the highest recommended doses of spironolactone.
The second consists of the simultaneous administration
of furosemide and spironolactone from the beginning
of the treatment, increasing the doses of both diuretics
if no therapeutic response is achieved. There is no
study comparing these two treatment schedules. Re-
cent studies suggest that torasemide, a new loop di-
uretic, induces higher natriuresis and diuresis than
furosemide in cirrhotic patients with ascites.”™

Side Effects of Diuretics in Cirrhosis. The most im-
portant complication of diuretic therapy is hepatic en-
cephalopathy, that has been estimated to occur in ap-
proximately 25% of hospitalized cirrhotic patients with
tense ascites treated with diuretics.””® Diuretic-in-
duced hepatic encephalopathy has traditionally been
considered secondary to hyperammonemia because of
an increased renal ammonia production following di-
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uretic-induced hypokalemia and alkalosis.”” However,
recent studies have shown that some diuretics may also
impair the urea cycle leading to reduced hepatic trans-
formation of ammonia to urea.”

Diuretic-induced renal impairment, as defined by a
significant increase in blood urea nitrogen or serum
creatinine concentration during an effective diuretic
treatment, has been estimated to occur in approxi-
mately 20% of hospitalized cirrhotic patients with asci-
576 and is particularly common in patients without
peripheral edema.” It develops when the rate of diure-
sis exceeds the rate of ascites reabsorption, leading to
intravascular volume depletion and decrease in renal
perfusion and GFR. Diuretic-induced renal impair-
ment, therefore, occurs in patients responding to di-
uretic treatment with loss of body weight and signifi-
cant natriuresis. Diuretic-induced renal impairment is
usually moderate and rapidly reversible following di-
uretic withdrawal.

Hyponatremia, occasionally severe, that has been es-
timated to occur in approximately 30% of hospitalized
cirrhotic patients with ascites treated with diuret-
ics’>™ is secondary to an impairment of the already
decreased renal ability to excrete free water. Furose-
mide may directly impair free water excretion (the gen-
eration of free water within the kidney is the result of
the reabsorption of sodium chloride without the con-
comitant reabsorption of water in the water-imperme-
able ascending limb of the loop of Henle). On the other
hand, any type of diuretic, by producing volume deple-
tion, may stimulate the release of ADH and decrease
the delivery of filtrate to the diluting segment of the
nephron.

Hypokalemia is a frequent side effect in cirrhotic pa-
tients with ascites treated with furosemide alone. It is
because of hypersecretion of potassium secondary to an
increased distal sodium delivery. Treatment with high
doses of spironolactone may induce severe hyperka-
lemia, particularly in patients with renal failure, possi-
bly by a mechanism unrelated to urinary potassium
excretion.®® The simultaneous administration of furose-
mide and spironolactone markedly decreases the inci-
dence of these side effects. Severe metabolic acidosis
because of impaired distal secretion of H+ ions has
been reported in cirrhotic patients with ascites treated
with high doses of spironolactone.®!

Other Therapeutic Measures. During the last decade
several randomized controlled trials performed in hos-
pitalized cirrhotic patients with tense ascites have
shown that therapeutic paracentesis, either as re-
peated large-volume paracentesis or as total paracente-
sis, associated with volume expansion with intrave-
nous albumin is more effective than conventional
diuretic therapy in the mobilization of ascites.”3%%% It
is associated with a lower incidence of complications,
and reduces the duration of hospitalization and the cost
of treatment considerably.’?%® Based on these studies,
therapeutic paracentesis has been proposed as the
treatment of choice for tense ascites in cirrhotic pa-
tients. Because therapeutic paracentesis does not im-
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prove renal function, patients treated by paracentesis
require diuretic treatment to avoid reaccumulation of
ascites.

Peritoneovenous shunting in cirrhotic patients with
ascites induces a sustained expansion of the circulating
blood volume, suppression of renin, aldosterone, NE,
and ADH, improvement in renal function, and in-
creased responsiveness to diuretics.** Unfortunately,
this therapeutic measure is associated with a high rate
of complications. Obstruction of the prosthesis, that
often requires reoperation and occurs in more than 40%
of cases during the first postoperative year, is the most
important problem. A recent controlled trial in cirrhotic
patients with refractory ascites comparing therapeutic
paracentesis and LeVeen shunt has shown that al-
though peritoneovenous shunting is better than para-
centesis in the long-term control of ascites, it does not
reduce the total time in hospital during follow-up or
increase survival.®

HISTORICAL ASPECTS ON
REFRACTORY ASCITES

Although the term “refractory ascites” (or “intracta-
ble ascites”, “resistant ascites” or “problematic ascites”)
was introduced in the 1950s to define ascites not re-
sponding to sodium restriction and diuretics,® it was
not until the next decade that it reached widespread
use. The medical therapy of ascites prior to the 1960s
consisted of sodium restriction and administration of
mercurial diuretics or thiazides and this therapeutic
schedule was effective in only a small proportion of
patients. Therefore, refractory ascites was the rule and
not an exception. The early 1960’s represented an im-
portant period for ascites therapy development. Loop
diuretics and spironolactone were introduced and rep-
resented a major therapeutic step forward. The efficacy
of the combination of sodium restriction, spironolac-
tone, and furosemide in most patients with ascites, to-
gether with the high incidence of complications of para-
centesis because of an inappropriate technique, led to
the abandonment of this procedure. In fact, most au-
thors of textbooks of Hepatology published during the
1960s and the 1970s found therapeutic paracentesis
contraindicated in cirrhotic patients. Refractory ascites
then appeared as an important therapeutic challenge
in clinical hepatology.

During the last two decades several therapeutic ap-
proaches have been tested in cirrhotic patients with
refractory ascites, including surgical portacaval anas-
tomosis,®” paracentesis with reinfusion of unmodified
or concentrated ascitic fluid into the systemic circula-
tion,®®®® paracentesis and reinfusion of concentrated
ascitic fluid into the peritoneal cavity,”® peritoneo-ve-
nous shunting,”® therapeutic paracentesis associated
with intravenous albumin infusion® and, lately, the
transjugular intrahepatic portacaval shunt.® A critical
analysis of the articles describing these procedures re-
veals the need for a standardized nomenclature be-
cause although some investigations only deal with pa-
tients not responding to a low-sodium diet and
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diuretics, other include patients who cannot be treated
with diuretics because of the development of side ef-
fects or cases that respond to diuretics but who develop
frequent episodes of ascites. The degree of sodium re-
striction and the diuretic dosage also vary markedly
from one study to another, sodium intake ranging from
20 to 100 mEq/d, spironolactone dosage from 200 to
600 mg/d, and furosemide dosage from 80 to 200
mg/d.

The incidence of ascites refractory to diuretic therapy
is another aspect insufficiently investigated. In pa-
tients with nonazotemic cirrhosis with ascites an inci-
dence of 5% to 10% has recently been reported.®> How-
ever, the incidence of refractory ascites in patients with
moderate renal failure may be considerably higher.

PROPOSED DEFINITION AND DIAGNOSTIC
CRITERIA OF REFRACTORY ASCITES
IN CIRRHOSIS

The definition and diagnostic criteria of refractory
ascites proposed have been based on the following as-
sumptions: (1) a general term defining ascites that can-
not be satisfactorily managed by medical therapy
should be available; (2) refractory ascites is not a
unique condition. Each subtype of refractory ascites
should have a specific name; and (3) diagnostic criteria
of each one of these subtypes of refractory ascites
should be clearly established.

Definitions

Refractory Ascites. Ascites that cannot be mobilized
or the early recurrence of which (i.e., after therapeutic
paracentesis) cannot be satisfactorily prevented by
medical therapy. The term “refractory ascites” includes
two different subtypes: “diuretic-resistant ascites” and
“diuretic-intractable ascites”.

Diuretic-resistant Ascites. Ascites that cannot be
mobilized or the early recurrence of which cannot be
prevented because of a lack of response to dietary so-
dium restriction and intensive diuretic treatment.

Diuretic-intractable Ascites. Ascites that cannot be
mobilized or the early recurrence of which cannot be
prevented because of the development of diuretic-in-
duced complications that preclude the use of an effec-
tive diuretic dosage.

Diagnostic Criteria

Ascites. The term ascites in all definitions refers to
grade 2 or 3 clinically-detectable ascites (grade 1: mild
ascites; grade 2: moderate ascites; and grade 3: massive
or tense ascites).

Mobilization of Ascites. Decrease of ascites at least
to grade 1.

Treatment Period to Define Refractory Ascites. Pa-
tients must be on intensive diuretic treatment, for at
least one week.

Lack of Response. Mean loss of weight less than 200
g/d during the last 4 days of intensive diuretic therapy
and urinary sodium excretion less than 50 mEq/d.

Dietary Sodium Restriction. A 50 mEq sodium diet.
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Intensive Diuretic Treatment. Spironolactone 400
mg/d plus furosemide 160 mg/d (bumetanide 4 mg/day
or equivalent doses of other diuretics).

Early Ascites Recurrence. Reappearance of grade 2
to 3 ascites within 4 weeks of initial mobilization. Reac-
cumulation of ascites within 2 to 3 days of paracentesis
must not be considered as early ascites recurrence be-
cause it represents a shift of interstitial fluid to the
intraperitoneal space.

Diuretic-Induced Complications. Diuretic-induced hep-
atic encephalopathy is the development of hepatic enceph-
alopathy in the absence of other precipitating factors. Di-
uretic-induced renal failure: increase in serum creatinine
by greater than 100% to a value above 2 mg/dL in patients
with ascites responding to diuretic treatment. Diuretic-
induced hyponatremia: decrease in serum sodium concen-
tration by greater than 10 mEq/L to a level lower than
125 mEq/L. Diuretic-induced hypo- or hyperkalemia: de-
crease of serum potassium concentration to less than 3
mEq/L or increase to more than 6 mEqg/L: despite appro-
priate measures to normalize potassium levels.

SPECIFIC CONDITIONS OTHER THAN
REFRACTORY ASCITES

Recidivant Ascites. The ascites that recurs at least
on three occasions within a 12-month period despite
prescription of dietary sodium restriction and adequate
diuretic dosage.

Ascites in Which Commencing Diuretic Treatment is
Considered Inadvisable. The presence of acute hepatic
encephalopathy or severe dilutional hyponatremia are
considered contraindications to commencing diuretic
therapy. However, no consensus was reached as to the
degree of hyponatremia that would preclude the use of
diuretics.

HISTORICAL AND CLINICAL ASPECTS OF
HEPATORENAL SYNDROME

Historical Aspects. The presence of kidney dysfunc-
tion in patients with liver disease has been recognized
for more than one century. One of the earliest reports
of this association was made by Frerichs who in the
ninteenth century described the existence of oliguria in
patients with ascites.”® In 1863, Austin Flint extended
these observations and showed that in most cases renal
failure in cirrhosis occurred in the absence of signifi-
cant histological changes in the kidney at postmortem
examination,® thus establishing the functional nature
of this abnormality. The first detailed description of
this syndrome, however, was not made until 1956 when
Hecker and Sherlock reported nine patients with liver
disease associated with renal failure characterized by
lack of proteinuria and very low urinary sodium excre-
tion.” These findings were subsequently confirmed in
larger series of patients by several other groups. The
functional nature of renal failure associated with liver
disease was further established by studies showing
that the kidneys of these patients could be successfully
transplanted to patients with chronic renal failure and
that renal failure was reversible after liver trans-
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plantation.’®?” Investigations performed during the
1960s and 1970s using clearance techniques and meth-
ods to evaluate the renal circulation showed that HRS
is associated with marked renal vasoconstriction.?*?
In these studies, it was also shown that this renal vaso-
constriction is unique in that it occurs in the presence
of an increased cardiac output and expanded plasma
volume,'® findings opposite to those observed in low-
output cardiac failure and other types of prerenal azo-
temia. Over the last two decades most studies on HRS
have been focused on the investigation of the vasoactive
systems involved in the homeostasis of the renal circu-
lation in cirrhosis. Schroeder et al** first described the
existence of a markedly increased activation of the
RAAS in patients with renal failure. The possible role
of the SNS as a vasoconstrictor factor in the renal circu-
lation in cirrhosis was first suggested by Ring-Larsen
et al’® and Arroyo et al.>* A major breakthrough in
the history of renal dysfunction in cirrhosis was the
description of the crucial role of renal prostaglandins
in the maintenance of renal perfusion. Boyer et al®’
first showed that the administration of NSAIDs to pa-
tients with cirrhosis and ascites caused a marked re-
duction in renal blood flow and GFR. Subsequent inves-
tigations confirmed these findings and raised the
suggestion, still unproved, that renal failure in cirrho-
sis may be the consequence of reduced renal synthesis
of vasodilator prostaglandins in the setting of increased
activity of renal vasoconstrictor systems. Finally, re-
cent investigations have been focused on the potential
role of locally-synthesized vasoconstrictor substances,
especially endothelin.®

Clinical Features. The term hepatorenal syndrome
was first introduced to describe the renal failure that
may follow biliary tract surgery.'®® Although it has
been used anecdotally to designate different types of
renal failure occurring in a variety of conditions involv-
ing the liver and the kidney, most recent studies have
reserved this term to define the unique renal failure
that develops in patients with cirrhosis, advanced liver
failure, and severe sinusoidal portal hypertension. This
renal failure is characterized by marked reduction of
GFR because of renal vasoconstriction and is associ-
ated with severe sodium and water retention. Renal
failure with characteristics similar to those of the HRS
has also been described in patients with acute liver
failure.'%*

Patients with cirrhosis show abnormalities in the
systemic circulation during the course of their disease.
In patients with compensated cirrhosis (i.e., without
ascites) these abnormalities are characterized by in-
creased plasma volume, reduced total systemic vascu-
lar resistance, and high cardiac output with normal
arterial pressure.®’ As the disease progresses and pa-
tients develop renal sodium and water retention, the
abnormalities in the arterial circulation become more
marked and there is a tendency towards a reduction in
arterial pressure.'® Patients with HRS show the same
hemodynamic pattern but with marked arterial hypo-
tension.!®® All these circulatory changes occur despite

ARROYO ET AL 171

a progressive stimulation of the SNS and RAAS and the
nonosmotic release of ADH, indicating the existence of
a gradual impairment in the arterial circulation as one
progresses from compensated to decompensated cirrho-
sis and, finally, the HRS.*°

Recent investigations using duplex-Doppler ultraso-
nography have found reduced brachial and femoral ar-
tery blood flows in patients with cirrhosis and HRS,
indicating that arterial vasoconstriction in these pa-
tients is not exclusively restricted to the renal circula-
tion.'1% These studies indirectly suggest that the
main vascular bed responsible for arterial vasodilation
and reduced total peripheral vascular resistance in cir-
rhosis is the splanchnic circulation.

In patients with cirrhosis, HRS may develop in two
different clinical patterns.'°” In some patients, there is
rapidly progressive reduction of GFR with a marked
rise in blood urine nitrogen (BUN) and serum creati-
nine levels, often associated with marked oliguria, pro-
found hyponatremia, and hyperkalemia. The prognosis
of these patients is extremely poor.'?® Frequently, pro-
gressive renal failure appears to be triggered by compli-
cations, especially bacterial infections, gastrointestinal
hemorrhage, major surgical procedures or acute alco-
holic hepatitis. In other patients, there is a stable re-
duction of GFR with a moderate increase in BUN and
serum creatinine levels that may persist for weeks or
months. The survival of these patients is significantly
longer than that of the former group. Most of these
patients, however, eventually develop a rapidly pro-
gressive impairment of renal function as described
above. These two types of patients show similar quali-
tative abnormalities in the arterial circulation as well
as activation of endogenous vasoconstrictor systems.
However, the abnormalities are more marked in the
former group of patients. It is therefore very likely that
both types of renal failure represent distinct expres-
sions of the same pathogenic mechanism, that leads
to a spectrum of renal disorders ranging from sodium
retention to a rapidly progressive reduction of GFR.

PROPOSED DEFINITION AND DIAGNOSTIC
CRITERIA OF HEPATORENAL SYNDROME
IN CIRRHOSIS

Definition of Hepatorenal Syndrome

Hepatorenal syndrome is a syndrome that occurs in
patients with chronic liver disease and advanced he-
patic failure and portal hypertension characterized by
impaired renal function and marked abnormalities in
the arterial circulation and activity of the endogenous
vasoactive systems. In the kidney, there is marked re-
nal vasoconstriction that results in low GFR. In the
extrarenal circulation there is a predominance of arte-
riolar vasodilation, that results in reduction of total
systemic vascular resistance and arterial hypotension.
A similar syndrome may also occur in the setting of
acute liver failure.

Hepatorenal syndrome may be classified on a clinical
basis into two different clinical types: (1) type I hepato-
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renal syndrome, characterized by rapidly progressive
reduction of renal function as defined by a doubling of
the initial serum creatinine to a level greater than 2.5
mg/dL or a 50% reduction of the initial 24-hour creati-
nine clearance to a level lower than 20 mL/min in less
than 2 weeks; and (2) type II hepatorenal syndrome,
in which the renal failure does not have a rapidly pro-
gressive course.

Diagnostic Criteria

The proposed criteria for the diagnosis of the HRS
in cirrhosis are listed in Table 2 and discussed below.
Some of these criteria are considered major criteria
and must be present for the diagnosis of HRS. The
remaining criteria, most of them based on urinary indi-
ces, are not necessary for the diagnosis but may provide
useful supportive evidence.

Major Criteria. One of the most difficult issues in
the clinical evaluation of patients with cirrhosis is how
to assess renal function because the standard methods
used to estimate GFR are not very reliable in these
patients. Serum creatinine is highly specific in the de-
tection of low GFR but has a remarkably low-sensitiv-
ity.'? This low-sensitivity is probably related to re-
duced endogenous production of creatinine because of
protein malnutrition. Hence, a profound reduction in
GFR is necessary to increase serum creatinine levels
over the accepted normal levels for patients without
liver disease. BUN is more sensitive than serum creati-
nine and also has a high-specificity.'” However, BUN
levels may be lower than expected in patients with liver

TABLE 2. International Ascites Club’s Diagnostic
Criteria of Hepatorenal Syndrome

Major Criteria

Chronic or acute liver disease with advanced hepatic failure and
portal hypertension.

Low glomerular filtration rate, as indicated by serum creatinine of
>1.5 mg/dL or 24-h creatinine clearance <40 mL/min.

Absence of shock, ongoing bacterial infection, and current or
recent treatment with nephrotoxic drugs. Absence of
gastrointestinal fluid losses (repeated vomiting or intense
diarrhea) or renal fluid losses (weight loss >500 g/d for several
days in patients with ascites without peripheral edema or 1,000
g/d in patients with peripheral edema).

No sustained improvement in renal function (decrease in serum
creatinine to 1.5 mg/dL or less or increase in creatinine
clearance to 40 mIL/min or more) following diuretic withdrawal
and expansion of plasma volume with 1.5 L of isotonic saline.

Proteinuria <500 mg/dL and no ultrasonographic evidence of
obstructive uropathy or parenchymal renal disease.

Additional Criteria

Urine volume <500 mL/d.

Urine sodium <10 mEq/L.

Urine osmolality greater than plasma osmolality.
Urine red blood cells <50 per high power field.
Serum sodium concentration <130 mEq/L.
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disease because of reduced hepatic synthesis of urea.
On the other hand, BUN may increase for reasons other
than reduced GFR, i.e., gastrointestinal hemorrhage
or catabolic states. Finally, the sensitivity of 24-hour
creatinine clearance is probably higher than that of
BUN or serum creatinine levels. The main problems
with this method, however, are that it may overesti-
mate GFR, especially in patients with renal failure,
and requires a very accurate 24-hour urine collec-
tion.'?

Ideally, therefore, GFR in patients with liver disease
should be estimated by very precise methods (i.e., inu-
lin, [***TJiothalamate or *’Cr-EDTA clearance). Never-
theless, because this approach is not feasible in most
clinical settings, the criteria proposed to establish a
significant reduction in GFR in these patients are the
following: (1) serum creatinine of greater than 1.5 mg/
dL; or (2) 24-hour creatinine clearance of less than 40
ml/min, providing an accurate urine collection is en-
sured.

These criteria are highly specific but may have a
relatively low-sensitivity. In patients at high risk of
developing renal failure frequent measurement of
these parameters may be useful to detect progressive
reductions of GFR. By contrast, in studies investigating
the pathophysiology or treatment of renal dysfunction
in patients with liver diseases, the use of more accurate
techniques to estimate GFR (i.e., inulin clearance,
[***T)iothalamate or °'Cr-EDTA clearance) is manda-
tory.

Patients with cirrhosis are frequently exposed to a
variety of clinical situations that may predispose to
renal failure different from HRS. These conditions have
to be excluded before the diagnosis of HRS is made.

Gastrointestinal bleeding and bacterial infections
are frequent complications of patients with cirrhosis
that may lead to the development of shock (decrease
in arterial pressure associated with reduction of tissue
perfusion) that if prolonged, can cause acute renal fail-
ure because of acute tubular necrosis (ATN). The char-
acteristics of ATN in these patients are similar to those
of ATN in patients without liver disease. However, it
should be taken into account that some patients with
HRS may eventually develop ATN because of intense
renal vasoconstriction and subsequent renal isch-
emia.'!!

Recently, it has been shown that approximately one
third of cirrhotic patients with spontaneous bacterial
peritonitis develop renal impairment in close chrono-
logical relationship with the onset of infection.’? This
renal impairment is reversible in almost one third of
cases after successful treatment with third generation
cephalosporins. Therefore, an ongoing bacterial infec-
tion should be excluded in cirrhotic patients with renal
failure. Several drugs are known to induce renal failure
in patients with cirrhosis. Among them, the most im-
portant in clinical practice are NSAIDs,*” aminoglyco-
sides,'® and diuretics.” NSAIDs have been reported to
cause renal failure in patients with cirrhosis and asci-
tes by inhibiting renal prostaglandin synthesis. In ad-
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dition, patients with cirrhosis are predisposed to de-
velop ATN during treatment with aminoglycosides,
particularly when these drugs are given in combination
with cephalotin. Finally, as stated before, the adminis-
tration of inappropriately high doses of diuretics may
lead to prerenal failure, especially in patients without
peripheral edema.”!*

Prerenal failure may also be found in patients with
cirrhosis when there is depletion of intravascular vol-
ume because of significant gastrointestinal fluid losses
(repeated vomiting or intense diarrhea) or renal fluid
losses because of aggressive diuretic therapy (weight
loss greater than 500 g/d for several days in patients
with ascites without peripheral edema or 1,000 g/d in
patients with peripheral edema). This situation is char-
acterized by reduced renal perfusion and low GFR and
is rapidly reversible after restoration of intravascular
volume with plasma expanders. By contrast, no signifi-
cant changes in renal function are observed in patients
with HRS after plasma volume expansion.'” To ex-
clude any possible role of subtle reductions in plasma
volume as cause of renal failure, renal function should
be evaluated after diuretic withdrawal and expansion
of plasma volume with 1.5 L of isotonic saline. If there
is no sustained improvement in renal function (de-
crease in serum creatinine to 1.5 mg/dL or less or in-
crease in creatinine clearance to 40 mL/min or more)
after this maneuver, the diagnosis of HRS is made.
Only in the few cases in whom there is a high index
of clinical suspicion of intravascular volume depletion,
renal function may be evaluated after normalizing cen-
tral venous pressure or pulmonary capillary wedge
pressure with plasma volume expansion.

Because no significant glomerular or tubular damage
exists in HRS, proteinuria is usually absent. The pres-
ence of significant proteinuria (greater than 500 mg/d)
in patients with cirrhosis and renal failure is, therefore,
highly suggestive of glomerular disease. In this regard,
it is important to remark that glomerular lesions be-
cause of deposition of immunecomplexes sufficient
enough to cause renal failure are not uncommon in
patients with alcohol-induced liver disease or chronic
hepatitis B or C virus infection.'*®18

Additional Criteria. Urine volume in patients with
HRS is usually lower than 500 mL/d. However, as is
the case with other types of acute renal failure, there
are rare nonoliguric forms of the syndrome.

Diseases causing prerenal failure are usually charac-
terized by a normal sodium reabsorptive capacity as
opposed to ATN in which the ability to reabsorb sodium
in the renal tubules is impaired. Urinary sodium con-
centration is, therefore, low in the former group (<10
mEqg/L) and high (>20 mEqg/L) in the latter. In HRS,
the function of the renal tubules is preserved and urine
sodium is usually lower than 10 mEq/L. However, spo-
radic cases of patients with urine sodium higher than
10 mEq/L and otherwise well-documented HRS have
been reported.'™ On the other hand, cirrhotic patients
with superimposed ATN may have low urine sodium.*?

Because urinary concentration capacity is preserved
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in patients with HRS, urine osmolality is generally
higher than plasma osmolality. Nevertheless, in some
patients a decrease in urine osmolality may be ob-
served as renal failure progresses.

Examination of urine sediment is of value in the di-
agnosis of renal failure. Patients with HRS generally
do not have hematuria and the existence of significant
hematuria makes the diagnosis of HRS very unlikely
and points strongly towards the existence of glomerular
disease as the cause of renal failure, especially when
proteinuria is present.

An impaired renal capacity to excrete free water is
almost a universal finding in cirrhotic patients with
HRS. In most of these patients, this disorder is associ-
ated with dilutional hyponatremia, that in some cases
may be severe.

CONCLUSION

Refractory ascites and hepatorenal syndrome fre-
quently complicate the natural history of cirrhotic pa-
tients with ascites. Despite this high frequency, there
has been great variability regarding the definition and
diagnostic criteria of these syndromes. This study re-
ports the conclusions reached at a Consensus Confer-
ence organized to discuss these topics. It should be em-
phasized that the limited information on several
clinical and therapeutic aspects of these complications
made the delineation of diagnostic criteria difficult.
The proposed definitions and diagnostic criteria
should, therefore, stimulate prospective studies to in-
crease our understanding on clinical and pathophysio-
logical aspects of these complications. Also, they should
be useful in the design of clinical trials of new ap-
proaches in the management of these complications.
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