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ABSTRACT

Clinical history of liver cirrhosis is characterised by two phases: the asymptomatic phase,
also termed ‘compensated cirrhosis’, and the phase of complications due to the development
of portal hypertension and liver dysfunction, also termed ‘decompensated cirrhosis’, in which
patients may develop ascites, the most frequent and clinically relevant complication of liver
cirrhosis. Ascites can be classified into uncomplicated and complicated according to the
development of refractoriness, spontaneous bacterial peritonitis (SBP) or the association with
hepatorenal syndrome (HRS). In this narrative review, we will extensively discuss the optimal
pharmacological and non-pharmacological management of cirrhotic ascites with the aim to offer
an updated practical guide to Internal Medicine physicians. According to the amount of fluid in
the abdominal cavity, uncomplicated ascites is graded from 1 to 3, and the cornerstone of its
management consists of restriction of salt intake, diuretics and large-volume paracentesis (LVP);
in recent years, long-term administration of human albumin has acquired a new interesting role.
Refractory ascites is primarily managed with LVP and transjugular intrahepatic portosystemic
shunt (TIPS) placement in selected patients. The occurrence of renal impairment, especially
HRS, worsens the prognosis of patients with cirrhotic ascites and deserves a specific treatment.
Also, the management of SBP faces the rising and alarming spread of antibiotic resistance.
Hepatic hydrothorax may even complicate the course of the disease and its management is
a challenge. Last but not least, liver transplantation (LT) is the ultimate and more effective
measure to offer to patients with cirrhotic ascites, particularly when complications occur.
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Chronic liver disease may irreversibly
lead to cirrhosis.!! Inflammation, fibrosis
and regenerative necrotic events are the
main underlying pathogenetic processes.
P Clinical history is characterised by two
phases: the asymptomatic phase, also termed
‘compensated cirrhosis’, and the phase of
complications due to the development of
portal hypertension and liver dysfunction,
also termed ‘decompensated cirrhosis’, in
which patients may develop ascites, portal
hypertensive gastrointestinal bleeding,
encephalopathy, jaundice, hepatorenal
syndrome (HRS), hepatopulmonary

(HCC).B4 Ascites is certainly the most
frequent and clinically relevant complication.
In this narrative review, we will extensively
discuss updated evidence on the optimal
pharmacological and non-pharmacological
management of cirrhotic ascites.

PATHOPHYSIOLOGY OF
CIRRHOTIC ASCITES

Ascites is the presence of fluid in the
peritoneal cavity. Almost 60% of patients
develop ascites within 10 years from the
diagnosis of cirrhosis.”! Portal hypertension
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is the main underlying pathogenetic event that leads to
ascites.! Albumin is exclusively synthesised by hepatocytes
and,!"! therefore, liver function impairment leads to
hypoalbuminaemia;®¥ however, hypoalbuminaemia per se
is not the main driver for ascites formation: experimental
models demonstrated that in patients with cirrhosis
and ascites, the colloid osmotic pressure of plasma
remains higher than that of ascitic fluid (19.9 £ 0.5 »s.
4.8 £ 1.0 mmHg).”! According to the peripheral arterial
vasodilatation hypothesis, portal hypertension causes
an increase of vasodilators in the blood stream and a
consequent reduction of effective circulating volume. It
results in an activation of sympathetic nervous system
(SNS), renin—angiotensin—aldosterone system (RAAS),
non-osmotic secretion of vasopressin and a consequent
water and sodium retention that provokes a fluid transition
to the extravascular space, in particular, to the peritoneal
cavity.l! Another soutrce of vasodilators may be the gut,
in which bacterial overgrowth and intestinal dysbiosis
may cause intestinal inflammation and breakdown of
the intestinal barrier. Bacterial products may stimulate
the release of proinflammatory cytokines that increase
splanchnic arterial vasodilatation.!"”!

CLINICAL FEATURES AND
PROGNOSIS OF CIRRHOTIC ASCITES

According to the amount of fluid in the abdominal
cavity, cirrhotic ascites is graded as follows: mild — grade
1, if detectable only by ultrasound; moderate — grade 2,
if it causes symmetrical distension of the abdomen and
tense — grade 3, if it causes marked abdominal distension.
Moreover, ascites can be classified into uncomplicated
and complicated according to the development of
refractoriness, SBP or the association with HRS.PSI

Refractory ascites is defined as ascites that cannot be
mobilised or the eatly recurrence because of a lack of
response to medical therapy. Refractory ascites includes
diuretic-resistant ascites and diuretic-intractable ascites:
these terms describe the failure of diuretic therapy due to
unsatisfactory efficacy and development of unacceptable
side effects, respectively.!")

Finally, ascites is defined as ‘recidivant’ when it occurs at
least three times in 12 months despite the optimisation of
therapy.'”” A complete list of definitions is shown in Table 1.

Beyond physical examination, complete blood and urine
tests and abdominal ultrasound, physicians should perform
diagnostic paracentesis in every patient with a new-onset
ascites of grade 2 or 3 or acutely decompensated.!*!
Peritoneal fluid analysis includes neutrophil count, total
protein and albumin concentration, which allow to

distinguish cirrhotic ascites from ascites due to other
actiologies; notably, cirrhosis is the main cause of ascites,
being responsible for about 80% of cases."”! Moreover,
peritoneal fluid analysis allows to diagnose SBP and provide
important prognostic information.['>'*l

Ascites is associated with poor quality of life and 2- and
5-year mortality rates at 38% and 78%, respectively, after
its occurrence."” The median survival for patients with
compensated cirrhosis is 12 years and for decompensated
cirthosis 2 years.'? Main poor prognosis predictors are
hyponatraemia, low arterial pressure, increased serum
creatinine and low urine sodium."”

MANAGEMENT OF CIRRHOTIC ASCITES

Table 2 lists a summary of selected recommendations from
2018 European Association for the Study of the Liver
(EASL) guidelines and 2012 American Association for the
Study of Liver Diseases (AASLD) guidelines.

Management of uncomplicated ascites

GRADE1

No specific pharmacological treatment is suggested in
grade 1 ascites!"”! because no treatment has definitely been
shown to modify natural history. The first step is to treat
the undetlying liver disease,'*"* in particular, stopping
alcohol consumption when present; abstinence dramatically
improves the reversible component of alcoholic liver
disease."” Also, viral hepatitis and autoimmune hepatitis
can have a dramatic response; conversely, other liver
diseases are less reversible."*

GRADE2

Bed rest

Bed rest was previously recommended based on the
assumption that upright position further increases plasma
renin levels.?’?! There is cutrently insufficient published
evidence to routinely recommend bed rest to all patients.!"”

Sodium restriction and nutrition

Although there is no clear evidence, current guidelines
suggest a moderate restriction of dietary salt (88 mmol of
sodium/day, equivalent to 2 g of salt/day).'>'l Moreover,
fluid intake should be restricted only in patients with
dilutional hyponatraemia (sodium <130 mEq/L).l">'
However, published evidence shows a relationship between
lower saltintake (in patticular, sodium <50 mmol/day) and
malnutrition (due to a lower caloric intake), diuretic-induced
hyponatraemia and renal failure.”*! Indeed, malnutrition is
associated with infection,” recurrence of ascites,* hepatic
encephalopathy®! and poor prognosis.” In recent years,
malnutrition has also been found to be associated with
obesity and sarcopenic obesity.”**! Therefore, guidelines
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Table 1: Definitions

Grade 1 ascites
Grade 2 ascites

Ascites detectable only by ultrasound

Grade 3 ascites
Complicated ascites
Recidivant ascites
Refractory ascites

Ascites causes symmetrical distension of the abdomen

Ascites causes marked abdominal distension

Development of refractoriness, SBP, HRS

Ascites occurs at least three times in 12 months despite the optimisation of therapy

Ascites that cannot be mobilised or it occurs early because of a lack of response to medical therapy:

1. diuretic-resistant ascites: diuretic therapy failure due to unsatisfactory efficacy: intensive diuretic therapy
for at least 1 week and salt-restricted diet (<90 mmol/day) with weight loss <0.8 kg over 4 days and
urinary sodium output less than the sodium intake or reappearance of grade 2 or 3 ascites within 4

weeks of initial mobilisation

2. diuretic-intractable ascites: development of unacceptable side effects due to diuretic therapy

Hepatorenal syndrome

AKI: increase in sCr =0.3 mg/dL within 48 h or a percentage increase (=50%) within 7 days

1. Stage 1: increase in sCr =0.3 mg/dL or an increase in sCr =1.5-fold to twofold from baseline;

a) stage TA: sCr <1.5 mg/dL
b) stage 1B: sCr =1.5 mg/dL

2. Stage 2: increase in sCr >twofold to threefold from baseline;
3. Stage 3: increase in sCr >threefold from baseline or sCr =4.0 mg/dL with an acute increase =0.3 mg/
dL or initiation of renal replacement therapy

HRS-AKI criteria:

1. Cirrhosis, acute liver failure, acute-on-chronic liver failure

2. Increase in sCr =0.3 mg/dL within 48 h or =50% from baseline value according to the ICA consensus
document and/or urinary output <0.5 mL/kg =6 h

3. No full or partial response, according to the ICA consensus document, after at least 2 days of diuretic
withdrawal and volume expansion with albumin. The recommended dose of albumin is 1 g/kg of body
weight per day to a maximum of 100 g/day

. Absence of shock

() JNé

. No current or recent treatment with nephrotoxic drugs
. Absence of parenchymal disease as indicated by proteinuria >500 mg/day, microhaematuria (>50

red blood cells per high-power field), urinary injury biomarkers (if available) and/or abnormal renal
ultrasonography. Suggestion of renal vasoconstriction with FENa of <0.2% (with levels <0.1% being

highly predictive)

HRS-NAKI
1. HRS-AKD

a) eGFR <60 mL/min per 1.73 m? for <3 months in the absence of other (structural) causes
b) Percent increase in sCr <50% using the last available value of outpatient sCr within 3 months as the

baseline value
2. HRS-CKD

eGFR <60 mL/min per 1.73 m? for =3 months in the absence of other (structural) causes

Spontaneous bacterial
peritonitis
automated count

Bacterial infection of ascites without any intra-abdominal source of infection
Neutrophil count in ascitic fluid of >250/mm? determined by microscopy or flow cytometry-based

SBP: spontaneous bacterial peritonitis; HRS: hepatorenal syndrome; AKI: acute kidney injury; sCr: serum creatinine; ICA: International Club of Ascites;
FENa: fractional excretion of sodium; NAKI: non-acute kidney injury; AKD: acute kidney disease; eGFR: estimated glomerular filtration rate; CKD: chronic

kidney disease

suggest to examine all patients with advanced chronic liver
disease with a rapid nutritional screen and to ensure an
optimal daily energy and protein intake of 35 kecal/kg actual
body weight/day and 1.2-1.5 g/kg actual body weight/day,
respectively, in order to avoid malnutrition.”

Diuretics

Diuretics are a cornerstone of ascites management; they
are used for symptomatic treatment to induce negative
fluid balance. The activation of RAAS and the consequent
increase of aldosterone lead to the retention of water and
sodium by proximal and distal renal tubules.’"! For this

reason, aldosterone antagonists (e.g. spironolactone) are
more effective than loop diuretics or other potassium-
sparing diuretics.” The initial dose should be 100-200
mg/day and can be increased up to 400 mg/day."’

Furosemide (from 40 to 160 mg) can be combined with
aldosterone antagonists!"”!
sodium that reaches the distal tubule, and therefore, it
indirectly increases the effectiveness of spironolactone. The
combination of aldosterone antagonists and loop diuretics
is effective in a shorter period of time and is safer than
sequential diuretic therapy.**

to increase the amount of
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Table 2: Summary of selected recommendations about treatment of cirrhotic ascites and its complication from 2018

EASL guidelines and 2012 AASLD guidelines (details in the main text)

EASL 2018

AASLD 2012

Rational behind
grading system for
recommendations

Treatment of the
underlying disease

First-line treatment
(bed rest, sodium

Level of evidence

I Randomised, controlled trials

1I-1 Controlled trials without randomisation

1I-2 Cohort and case—control analytical studies
11-3 Multiple time series, dramatic uncontrolled
experiments

Il Opinions of respected authorities, descriptive
epidemiology

Grade of recommendations

1 Strong recommendations: Factors influencing the
strength of the recommendation included the quality
of the evidence, presumed patient-important
outcomes and cost

2 Weaker recommendations: Variability in preferences
and values, or more uncertainty: a weak
recommendation is warranted more likely.
Recommendation is made with less certainty:

higher cost or resource consumption

The aetiological factors should be removed,
particularly alcohol consumption and hepatitis
B or C virus infections (II-2;1)

Prolonged bed rest cannot be recommended (lll; 1)

restriction, diuretics) A moderate restriction of sodium intake is recommended

in patients with moderate, uncomplicated ascites (I;1)

Diets with a very low sodium content (<40 mmol/day)
should be avoided (I1-2;1)

Patients with the first episode of grade 2 (moderate)
ascites should receive an anti-mineralocorticoid drug
alone (I;1)

In patients who do not respond to anti-
mineralocorticoids, furosemide should be added (I;1)

During diuretic therapy, a maximum weight loss of 0.5
kg/day in patients without oedema and 1 kg/day in
patients with oedema is recommended (lI-2;1)

Once ascites has largely resolved, the dose of diuretics
should be reduced to the lowest effective dose (lll; 1)

Diuretics should be discontinued in patients with
refractory ascites who do not excrete >30 mmol/day of
sodium under diuretic treatment (lll;1)

Class of recommendation:

Class | Conditions for which there is evidence and/or
general agreement that a given diagnostic evaluation,
procedure or treatment is beneficial, useful and
effective

Class Il Conditions for which there is conflicting
evidence and/or a divergence of opinion about the
usefulness/efficacy of a diagnostic evaluation,
procedure or treatment

Class lla Weight of evidence/opinion is in favour of
usefulness/efficacy

Class llb Usefulness/efficacy is less well established
by evidence/opinion

Class lll Conditions for which there is evidence and/
or general agreement that a diagnostic evaluation/
procedure/treatment is not useful/effective and, in
some cases, may be harmful

Level of evidence

Level A Data derived from multiple randomised clinical
trials or meta-analyses

Level B Data derived from a single randomised trial or
nonrandomised studies

Level C Only consensus opinion of experts, case
studies or standard of care

Patients with ascites who are thought to have an
alcohol component to their liver injury should abstain
from alcohol consumption (Class |, Level B)

First-line treatment of patients with cirrhosis and
ascites consists of sodium restriction (88 mmol/day
[2000 mg/day], diet education) and diuretics (oral
spironolactone with or without oral furosemide) (Class
lla, Level A)

Fluid restriction is not necessary unless serum sodium
is less than 125 mmol/L (Class lll, Level C)
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Continued

Table 2: Summary of selected recommendations about treatment of cirrhotic ascites and its complication from

2018 EASL guidelines and 2012 AASLD guidelines (details in the main text)

EASL 2018

AASLD 2012

LVP

NSBBs

TIPS

Other medical
treatments

Alfapump® system

LT

LVP is the first-line therapy in patients with large ascites
(grade 3 ascites), which should be completely removed
in a single session (I;1)

In patients undergoing LVP of >5 L of ascites, plasma
volume expansion should be performed by infusing
albumin, as it is more effective than other plasma
expanders (I;1)

In patients undergoing LVP of <5 L of ascites, it is
generally agreed that these patients should still be
treated with albumin (III;1)

After LVP, patients should receive the minimum dose of
diuretics necessary to prevent re-accumulation of ascites
(1;1)

Repeated LVP plus albumin are recommended as the
first-line treatment for refractory ascites (I;1)

Although controversial data exist on the use of NSBBs in
refractory ascites, caution should be exercised in cases
of severe or refractory ascites. High doses of NSBB
should be avoided (i.e. propranolol >80 mg/day) (II-2;1)

The use of carvedilol cannot be recommended at present
(1;2)

Patients with refractory or recurrent ascites (I;1) or those
for whom paracentesis is ineffective should be evaluated
for TIPS insertion (llI; 1)

TIPS insertion is recommended in patients with recurrent
ascites (I;1) as it improves survival (I;1) and in patients
with refractory ascites as it improves the control of
ascites (I;1)

The use of small-diameter PTFE-covered stents is
recommended to reduce the risk of TIPS dysfunction and
hepatic encephalopathy is recommended (I;1)

Careful selection of patients for elective TIPS insertion is
crucial (I11;1)

At present, the addition of clonidine or midodrine to
diuretic treatment cannot be recommended (llI; 1)

Alfapump implantation in patients with refractory
ascites not amenable to TIPS insertion is suggested in
experienced centres (I;2)

Since the development of grade 2 or 3 ascites in patients
with cirrhosis is associated with reduced survival, LT
should be considered as a potential treatment option
(1-2;1)

Patients with refractory ascites should be evaluated for
LT (I1;1)

Paracentesis should be performed in patients with
tense ascites. Sodium restriction and oral diuretics
should then be initiated (Class lla, Level C)

For LVP, an albumin infusion of 6-8 g/L of fluid
removed appears to improve survival and is
recommended (Class lla, Level A)

Post-paracentesis albumin infusion may not be
necessary for a single paracentesis of less than 4 to 5
L (Class I, Level C)

Diuretic-sensitive patients should preferably be treated
with sodium restriction and oral diuretics rather than
with serial paracentesis (Class lla, Level C)

Serial therapeutic paracentesis is a treatment option
for patients with refractory ascites (Class I, Level C)

Routine prophylactic use of fresh frozen plasma or
platelets is not recommended before paracentesis
(Class I, Level C)

The risks versus benefits of beta blockers must be
carefully weighed in each patient with refractory
ascites. Consideration should be given to
discontinuing or not initiating these drugs in this
setting (Class Ill, Level B)

TIPS may be considered in appropriately selected
patients who meet the criteria similar to those of
published randomised trials (Class I, Level A)

Oral midodrine should be considered in in patients
with refractory ascites (Class lla, Level B)

Vaptans’ use does not currently appear justified (Class
I, Level A)

LT should be considered in patients with cirrhosis and
ascites (Class |, Level B)

Referral for LT should be expedited in patients with
refractory ascites, if the patient is otherwise a
candidate for transplantation (Class lla, Level C)
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Continued

Table 2: Summary of selected recommendations about treatment of cirrhotic ascites and its complication from

2018 EASL guidelines and 2012 AASLD guidelines (details in the main text)

EASL 2018

AASLD 2012

HRS

SBP

Vasoconstrictors and albumin are recommended in all
patients meeting the current definition of AKI-HRS stage
>1A (1)

Terlipressin plus albumin should be considered as the
first-line therapeutic option for the treatment of HRS-AKI
(1;1)

Albumin solution (20%) should be used at the dose of
20-40 g/day (lI-2;1)

Noradrenaline can be an alternative to terlipressin (I;2)

Midodrine plus octreotide can be an option only when
terlipressin or noradrenaline is unavailable, but its
efficacy is much lower than that of terlipressin (I;1)

Vasoconstrictors and albumin are not recommended in
HRS-NAKI (I;1)

Third-generation cephalosporins are recommended as the
first-line antibiotic treatment for community-acquired SBP
in countries with low rates of bacterial resistance (I;1)

In countries with high rates of bacterial resistance,
piperacillin/tazobactam or carbapenem should be
considered (lI-2;1)

For healthcare-associated and nosocomial SBP,
piperacillin/tazobactam should be given in areas with
low prevalence of MDRs, while carbapenem should be
used in areas with high prevalence of ESBL producing
Enterobacteriaceae. Carbapenem should be combined
with glycopeptides or daptomycin or linezolid in areas
with high prevalence of gram-positive MDR bacteria (I;1)

De-escalation according to bacterial susceptibility
based on positive cultures is recommended to minimise
resistance selection pressure (lI-2;1)

The efficacy of antibiotic therapy should be checked with
a second paracentesis at 48 h from starting treatment
(1-2;1)

The duration of treatment should be at least 5-7 days
(11;1)

Administration of albumin (1.5 g/kg at diagnosis and 1 g/
kg on day 3) is recommended in patients with SBP (I;1)

Primary prophylaxis with norfloxacin (400 mg/day) in
patients with Child-Pugh score =9 and serum bilirubin
level =3 mg/dL, with either impaired renal function or
hyponatraemia, and ascitic fluid protein lower than 15
g/L is recommended (I;1)

Norfloxacin prophylaxis should be stopped in patients
with long-lasting improvement of their clinical condition
and disappearance of ascites (lll;1)

Administration of prophylactic norfloxacin (400 mg/day,
orally) is recommended in patients who recover from an
episode of SBP (I;1)

Patients who recover from SBP have a poor long-term
survival and should be considered for LT (lI-2,1)

Albumin infusion plus administration of vasoactive
drugs such as octreotide and midodrine should be
considered in the treatment of type | HRS (Class lla,
Level B)

Albumin infusion plus administration of norepinephrine
should also be considered in the treatment of type |
HRS, when the patient is in the intensive care unit
(Class lla, Level A)

Patients with cirrhosis, ascites and type | or type Il
HRS should have an expedited referral for LT (Class |,
Level B)

Patients with ascitic fluid PMN leucocyte counts
=250 cells/mm? in a community-acquired setting in
the absence of recent B-lactam antibiotic exposure
should receive empiric antibiotic therapy, for example,
intravenous third-generation cephalosporin, preferably
cefotaxime 2 g every 8 h (Class |, Level A)

Patients with ascitic fluid PMN leucocyte counts
=250 cells/mm? in a nosocomial setting and/or in
the presence of recent b-lactam antibiotic exposure
should receive empiric antibiotic therapy based on
local susceptibility testing of bacteria in patients with
cirrhosis (Class lla, Level B)

Oral ofloxacin (400 mg twice per day) can be
considered a substitute for intravenous cefotaxime

in inpatients without prior exposure to quinolones,
vomiting, shock, grade Il (or higher) hepatic
encephalopathy or serum creatinine >3 mg/dL (Class
lla, Level B)

Patients with ascitic fluid PMN leucocyte counts
<250 cells/mm? and signs or symptoms of infection
should also receive empiric antibiotic therapy, for
example, intravenous cefotaxime 2 g every 8 h, while
awaiting results of cultures (Class |, Level B)

Patients with ascitic fluid PMN leucocyte counts

> 250 cells/mm?® with serum creatinine >1 mg/dL,
blood urea nitrogen >30 mg/dL or total bilirubin >4
mg/dL should receive albumin 1.5 g/kg within 6 h and
1.0 g/kg on day 3 (Class lla, Level B)

Patients who have survived an episode of SBP should
receive long-term prophylaxis with daily norfloxacin
(or trimethoprim/sulfamethoxazole) (Class |, Level A)

In patients with cirrhosis and ascites, long-term use of
norfloxacin (or trimethoprim/sulfamethoxazole) can be
justified if the ascitic fluid protein is < 1.5 g/dL along
with impaired renal function (creatinine =1.2, BUN
=25 or serum sodium < 130) or liver failure (Child
score =9 and bilirubin =3) (Class I, Level A)

To be continued...
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continuea TADIE 2: Summary of selected recommendations about treatment of cirrhotic ascites and its complication from
2018 EASL guidelines and 2012 AASLD guidelines (details in the main text)
EASL 2018 AASLD 2012

Diuretics and thoracentesis are recommended as the Chest tube insertion is contraindicated in patients
first-line management of hepatic hydrothorax (lll;1) with hepatic hydrothorax (Class Ill, Level B)

Hepatic
hydrothorax

Chronic pleural should not be performed because of the
frequent occurrence of complications (11-2;1)

First-line therapy of hepatic hydrothorax consists of
sodium restriction and diuretics (Class lla, Level B)

TIPS can be considered as the second-line treatment
for hepatic hydrothorax, once it becomes refractory
(Class llb, Level B)

In selected patients, TIPS insertion for recurrent
symptomatic hepatic hydrothorax is recommended
(1-2;1)

Pleurodesis can be suggested for patients with
refractory hepatic hydrothorax not amenable to LT or
TIPS insertion. However, the frequent occurrence of
side effects related to this technique restricts its use to

selected patients (I;2)

Mesh repair of diaphragmatic defects is suggested in
very selected patients. Without advanced cirrhosis and

renal dysfunction (lI-2;2)

Patients with hydrothorax should be evaluated for

LT (Ill;1)

PTFE: polytetrafluoroethylene; AKI: acute kidney injury; NAKI: non-acute kidney injury; PMN: polymorphonuclear; MDRs: multidrug-resistant bacteria; ESBL:
extended-spectrum B-lactamase; BUN: blood urea nitrogen; TIPS: transjugular intrahepatic portosystemic shunt; LT: liver transplantation; SBP: spontaneous
bacterial peritonitis; NSBBs: nonselective beta-blockers; LVP: large-volume paracentesis; HRS: hepatorenal syndrome; EASL: European Association for the
Study of the Liver; AASLD: American Association for the Study of Liver Diseases

The aim is to achieve a body weight reduction of more than
1 kg/week until ascites is controlled. Weight loss should be
less than 500 g/day in patients without petipheral oedemal"”!
in order to avoid side effects such as renal impairment,?>*
hepatic encephalopathy,””! hyponatraemia, hypokalaemia,
hypomagnesaemia™ and muscle cramps; notably, the last
one can be successfully treated with human albumin (HA)
infusion. In a small trial, albumin was found to reduce the
frequency of cramps compared with placebo by 2.5 = 2.9
episodes/week.” Moreovet, baclofen also may be effective
in mitigating muscle cramps.*”)

Once ascites disappears, diuretic therapy should be
administered at the minimum effective dose to avoid
recurrences.!'

GRADE 3

Large-volume paracentesis

Latrge-volume paracentesis (LVDP) is the first-line therapy in
patients with grade 3 ascites which should be completely
removed in a single session.!"'l

Physicians should not perform paracentesis in case of
uncooperative patient, abdominal skin infection at the
proposed puncture sites, pregnancy or severe bowel
distension.!"” Despite the fact that undetlying coagulopathy
is common, LVP is safe; overall, the frequency of bleeding
complication is estimated to be 1%0—3%,1*"** and therefore,

international guidelines suggest not to perform paracentesis
just in case of severe coagulopathy such as accelerated
fibrinolysis or disseminated intravascular coagulation.!”

The removal of a large volume of ascitic fluid is potentially
associated with further reduction of effective blood
volume. This condition is known as post-paracentesis
circulatory dysfunction (PPCD),*! which is associated
with rapid recurrence of ascites, high incidence of HRS,
hyponatraemia and death.* Plasma volume expansion
should be performed at the completion of LVP greater
than 5 L of ascites!"’ by infusing albumin (8 g for any
litre of ascites removed), as it is more effective than other
plasma expanders.*”) European guidelines suggest to
administer albumin also after removal of less than 5 L of
ascites,’! while American guidelines do not." However,
LVP does not modify the underlying pathophysiological
abnormalities leading to ascites formation.

Diuretics
After LVP, patients should receive the minimum dose of
diuretics necessary to prevent re-accumulation of ascites."”

Albumin

Albumin is the most abundant protein in serum and
extracellular fluids.*"" Albumin plays a central role in
maintaining plasma oncotic pressure; moreover, it has
other important properties, that is, as an antioxidant and
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a scavenging, immune-modulating and endothelium-
protective molecule.[*")

Liver cirrhosis does not only reduce the quantity of
albumin, but also its quality. The proinflammatory and
pro-oxidant state of decompensated cirrhosis affects
the function and structure of albumin.**! The amount
of proteins with intact structure and function is called
‘effective albumin concentration’.*"!

HA is a multi-target agent and is now considered a disease-
modifying treatment in patients with decompensated
cirrhosis. The role of HA administration in patients with
ascites who undergo LVP or suffer from HRS type 1 or
SBP has been well established and is already recognised
by guidelines.'*"" Beyond these conditions, recent studies
suggest that long-term administration of HA could
have a pivotal role in the treatment of uncomplicated
ascites. HA administration improves effective blood
volume by attenuating peripheral arterial vasodilation,
prevents renal dysfunction, enhances cardiac inotropism
and reduces systemic inflammation and endothelial
dysfunction by acting as an antioxidant agent.’">’
Table 3 lists the indications for HA administration, dosage
and corresponding rational.

In 1999, Gentilini and colleagues provided the first trial
which demonstrated the beneficial effect of long-term
administration of HA.PY Seven years later, Romanelli and
colleagues published the first study that showed improved
survival of patients with cirrhotic ascites receiving long-
term HA; however, this study was not powered enough to
provide definitive evidence and this promising therapeutic
strategy was not included in guidelines.” In recent years,
the ANSWER study enrolled 431 patients with grade 2 or
3 non-refractory ascites and compared standard medical
treatment (SMT) alone with SMT and HA (40 g twice a
week for 2 weeks and then 40 g weekly up to 18 months).
Patients in the treatment group showed an overall survival
which was significantly higher than in the control group
(77% vs. 66%) during the treatment period. Moreover,
patients treated with albumin experienced fewer episodes
of SBP, sepsis, HRS type 1 and hepatic encephalopathy
grade; finally, HA administration reduced the evolution
rate to refractory ascites and the need for paracentesis.

A post hoc analysis of the ANSWER study showed that
the 18-month survival was 93% in patients with 1-month
serum albumin (SA) level >4.1 g/dL and 70% in those
with 1-month SA <4.1 g/dL. Patients not reaching the
SA thresholds had lower SA at baseline and higher model
of end-stage liver disease (MELD) score. Moreover, HA
treatment was the most powerful predictor of reaching this
threshold (odds ratio [OR] 33.69 [95% CI 10.0-113.1}).

Therefore, the SA level at baseline and during treatment
may predict patient outcomes, and the latter value may be
influenced by HA administration.?”!

The MATCH study enrolled 173 patients with cirrhotic
ascites awaiting liver transplantation (LT). Patients in the
treatment arm received midodrine 15-30 mg/day and
HA 40 g every 15 days, while patients in the control arm
received matching placebo for 1 year or until LT. The study
treatment was not significantly different from placebo in
improving survival (during the follow-up period, 7% and
5% of patients died in the treatment group and in the
placebo group, respectively; P = 0.527) or in the prevention
any complications of cirrhosis (37% and 43% of patients
developed complications in the treatment group and in
the placebo group, respectively; P = 0.402); there was not
a reduction either in the dose of diuretic treatment or in
the requirement of LVP with HA and midodrine. However,
the episodes of hyponatraemia and renal failure were more
severe in the placebo group.P

Notably, the treatment duration was shorter than expected:
a median of 80 days in the entire population and 63 days
in the midodrine and HA group; 68% from the treatment
group and 55% from the placebo group were transplanted
at a median of 42 days and only nine patients received the
treatment for 1 year as prevented.

Moreover, compared with the ANSWER study, in the
MATCH study, the total amount of HA administered was
lower and the increase in SA level was not significantly
different between the two groups. Patients enrolled in the
MATCH study were sicker than in the ANSWER trial as
demonstrated by a higher median MELD score (17 »s.
13) which is connected with a lower ‘effective albumin
concentration’.l*l

Long-term HA administration requires an effort by
healthcare services and patient compliance. However,
it is associated with a better quality of life because of
fewer hospital admissions and lesser need for medical
intervention, contributing to a favourable cost-effectiveness
ratio.

Overall, HA may be defined as a disease-modifying
treatment in patients with decompensated cirrhosis and,
despite many clinical issues that still need to be clarified
and investigated, available evidence supports long-term
HA administration in patients with uncomplicated ascites.

Transjugular intrahepatic portosystemic shunt

Transjugular intrahepatic portosystemic shunt (TIPS) is
the catheterisation of a hepatic vein by the transjugular
approach while the patient is under local anaesthesia,
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Table 3: Human albumin dosage for each indication and corresponding rational

Indication

Dosage of administration of
albumin 20%

Rational

Post-paracentesis
Muscle cramps
Long-term administration

(in particular, in patients with
uncomplicated ascites)

Renal impairment (AKI stage
> 1A without obvious cause)
HRS-AKI

SBP

8 g/L of ascites removed

25 g once a week for 4
weeks

40 g twice a week for 2
weeks and then 40 g weekly

1 g/kg body weight for two
consecutive days

20-40 g/day

1.5 g/kg at diagnosis and 1

To prevent further reduction of effective blood volume (post-
paracentesis circulatory dysfunction)

To reduce the frequency of muscle cramps by improving effective
circulating volume

Human albumin administration improves effective blood volume
by attenuating peripheral arterial vasodilation, prevents renal
dysfunction, enhances cardiac inotropism and reduces systemic
inflammation and endothelial dysfunction, acting as an antioxidant
agent. This leads to an improvement of survival and a reduction
in the occurrence of spontaneous bacterial peritonitis, sepsis,
hepatorenal syndrome type 1, hepatic encephalopathy grade, as
well as the evolution rate to refractory ascites and the need of
paracentesis

Human albumin prevents HRS-AKI occurrence

Human albumin reduces systemic inflammation and microvascular
dysfunction, besides improving blood volume

Human albumin prevents HRS-AKI occurrence

g/kg on day 3

AKI: acute kidney injury; HRS: hepatorenal syndrome; SBP: spontaneous bacterial peritonitis

followed by placement of a stent to connect portal and
systemic blood systems. Potential complications include
encephalopathy, heart and liver failure.”!

The most important indication to TIPS is the prevention
of variceal bleeding."’! Regarding management of ascites,
this treatment option was mostly studied in refractory
ascites: among six prospective randomised controlled
trials (RCTSs) available which compared TIPS zersus LVP,
only two included patients with recurrent ascites.[6!
Interestingly, a meta-analysis of all six studies globally failed
to demonstrate a survival advantage with TIPS (OR 0.82;
95% CI 0.46-1.50), while in the subgroups of patients with
recurrent ascites, an increased survival with TIPS was found
(OR 0.45; 95% CI 0.24—0.81).I The beneficial effect of
TIPS in patients with recurrent ascites was confirmed by a
recent trial performed by Bureau and colleagues.”! These
data suggest that cirrhotic patients with a better clinical
status, in terms of liver and renal function, may survive
longer than cirrhotic patients with a worse status. However,
more data are warranted to investigate if TIPS may be
advantageous at an earlier stage of liver dysfunction.

Management of complicated ascites

Refractory ascites

According to the International Club of Ascites (ICA)
criteria, a diagnosis of refractory ascites requires intensive
diuretic therapy for at least 1 week and a salt-restricted
diet of less than 90 mmol/day, mean weight loss of
<0.8 kg over 4 days and urinary sodium output less than
the sodium intake, reappearance of grade 2 or 3 ascites
within 4 weeks of initial mobilisation and development of

diuretic-induced complications.I'” Refractory ascites occurs
in 5%—10% of patients with cirrhosis and ascites (more
than 90% of patients have diuretic-intractable ascites) and
is associated with a low probability of survival: about 50%
at 6 months.[*!

Management of refractory ascites

Large-volume paracentesis

Repeated LVP plus HA (8 g for a litre of ascites removed)
are recommended as the first-line treatment for refractory
ascites.["! This has been shown to be safe and effective with
alow incidence of renal injury and electrolyte abnormalities
and lesser systemic and haemodynamic disturbances
compared with diuretics.!'"

Diuretics

According to EASL guidelines, diuretics should be
discontinued in patients with refractory ascites who do
not excrete >30 mmol/day of sodium under diuretic
treatment.!’!

Nonselective beta-blockers

The administration of nonselective beta-blockers (NSBBs)
in patients with refractory ascites is a matter of discussion.
NSBBs reduce portal pressure and are currently used
for primary and secondary prophylaxis of variceal
haemorrhage."*! Some reports suggested protective
effects with NSBBs in patients with decompensated
cirrhosis probably mediated by reduction of intestinal
permeability and inflammation, particularly in this
advanced stage.”"* Tllustratively, a recent post hoc analysis
of three RCTs explored the co-administration of vaptans
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and NSBBs in patients with ascites: the 52-week cumulative
all-cause mortality was similar in the NSBB user and
nonuser groups (23.2% vs. 25.3%, adjusted hazard ratio
[HR] = 0.92, 95% CI 0.72-1.18). This effect was also
confirmed in the subgroup of patients with refractory
ascites; however, during follow-up, 29% of initial NSBB
users stopped taking NSBBs, entailing an increased risk
of mortality, hospitalisation, variceal bleeding, bacterial
infection and/or development of HRS.["!

Conversely, various studies caution the use of NSBBs in
situations such as SBP" severe alcoholic hepatitisi™ and
refractory ascites. In particular, the Clichy group reported
poor survival and increased risk of PPCD among patients
on NSBB therapy; in one study, the median survival time
was 5 months in patients treated with NSBBs compared
with 20 months in patients not treated with NSBBs.[>7

The mechanism underlying these findings was supposed to
be related to the induction of systemic arterial hypotension
and exhaustion of cardiac reserve. Furthermore, patients
with advanced stages of decompensation often receive
higher doses of NSBBs, thus exaggerating the detrimental
effects on systemic haemodynamics. Accordingly,
a retrospective nationwide study of 3719 Danish
patients with cirrhosis found a reduction in mortality
for propranolol doses <160 mg/day (HR 0.4; 95% CI
0.2-0.8), but an increase in mortality for doses >160 mg/
day (HR 2.5; 95% CI 0.9-6.8)."! This finding led to the
‘window hypothesis’, which postulates that NSBBs are
associated with higher rates of survival in selected patients
with moderate-to-large oesophageal varices, but without
refractory ascites, hypotension, SBP, HRS,; sepsis or severe
alcoholic hepatitis.*"

In conclusion, while NSBBs continue to occupy a pivotal
role in the treatment of portal hypertension, recent evidence
has not only outlined additional, haemodynamically
independent beneficial effects in cirrhosis, but also
described potentally debilitating effects in advanced stages.
According to AASLD and EASL guidelines, physicians
should use NSBBs with caution in cirrhotic patients with
refractory ascites and discontinue usage if haemodynamic
or renal impairment arises. Moreover, carvedilol and high-
dose propanolol should be avoided.!">'

Albumin

Evidence concerning long-term administration of HA in
patients with refractory ascites is scant compared to that
on uncomplicated ascites. However, an observational study
by D1 Pascoli and colleagues suggested that mortality may
be significantly reduced with the administration of 40 g
twice a week than without (41.6% #s. 65.5% over a period
of 2 years).I"™

Transjugular intrahepatic portosystemic shunt
Evidence supporting the use of TIPS in patients with
refractory ascites is controversial. Among four RCTs
exclusively concerning patients with refractory ascites, one
showed that TIPS with bare-metal stents worsens mortality
compared with standard treatment, mainly because of
the detrimental effect of TIPS in Child—Pugh class C
patients.” Two RCTs did not find any difference.""!
A better survival with TIPS was reported in just one
study.®? Recent evidence assessed the effects of TIPS
with polytetrafluoroethylene (PTFE)-covered stent grafts.
Two retrospective studies reported better control with
covered stent grafts than with bare stent grafts in patients
with refractory ascites.**¥ It seems that the development
of hepatic encephalopathy and stent thrombosis can be
reduced with the use of covered stent grafts.™% Other
potential side effects are liver and heart failure.["")

A careful selection of patients is crucial to maximise
the beneficial effects of TIPS. Score systems have been
developed to help clinicians’ choice.® Indeed, 2012
AASLD guidelines recommend to reserve TIPS for
patients who meet the criteria similar to those of published
randomised trials."!

Other treatments

A substantial portion of patients with refractory ascites
are not candidates for TIPS insertion. Several medical
treatments such as midodrine, clonidine, terlipressin
and tolvaptan have been studied in this scenario, but at
present, EASL guidelines do not recommend any of
them;™! conversely, AASLD guidelines suggest the use of
midodrine in this setting,"*

The automated low-flow ascites pump (Alfapump®)
system is a subcutaneously implanted pump connected
to catheters that transfer ascites from the peritoneal
cavity to the bladder, allowing elimination with urine.
Alfapump showed efficacy in two RCTs in patients with
advanced cirrhosis and refractory ascites, reducing the
need for paracentesis by 90%.5" Conversely, its main side
effect and contraindication is renal failure.”" Alfapump
is considered in EASL guidelines, but not in AASLD
guidelines.'*!

Liver transplantation

EASL guidelines suggest that LT should be considered
not only in all patients with refractory ascites, but also in
patients with grade 2 or 3 ascites because of their poor
prognosis!” which can greatly improve after LT: 71% of
patients ate alive at 10 years.”

The Child-Pugh classification and, since 2002, MELD
score have been used for patient selection and priority.
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Nevertheless, MELD score does not consider the impact
of refractory ascites; so, in Europe, it is considered an
exception to MELD score as an indication for LT.”’)

Conversely, AASLD guidelines suggest to expedite the
referral for LT should for patients with refractory ascites
only if the patient is otherwise a candidate for it."!

RENAL IMPAIRMENT AND HRS

Renal impairment in patients with decompensated cirrhosis
consists of chronic kidney disease (CKD) and acute renal
failure; the latter term was replaced by the term acute
kidney injury (AKI) and is defined by the Kidney Disease
Improving Global Outcomes (KDIGO) group as an
increase in serum creatinine 0.3 mg/dL within 48 h or
a percentage increase =50% within 7 days.’¥ AKI has
three severity stages: in the first stage, serum creatinine
increases up to twofold from baseline; stage 1 includes
stage 1A with serum creatinine <1.5 mg/dL and stage 1B
with serum creatinine 1.5 mg/dL; in the second stage,
it increases up to threefold from baseline and in the third
stage, it increases more than threefold from baseline.”>*!
From an aetiologic point of view, AKI is differentiated
into prerenal AKI, HRS-AKI, intrarenal or intrinsic AKI,
which is represented by acute tubular necrosis (ATN), and
post-renal AKLP"

Overall, HRS is just one of the possible reasons of renal
impairment in patients with liver disease; a study observed
that it is less common than prerenal or infection-associated
kidney injury representing just 13% of the underlying
causes of renal deterioration in this setting.” However,
the prevalence of HRS in cirrhotic ascites rises to 39% at
5 years and cleatly worsens the prognosis.””

HRS was historically defined as a functional renal failure
caused by intrarenal vasoconstriction in patients with liver
disease; moreover, based on the time of development and
prognosis, HRS is classified as type 1 and type 2. Absence
of renal parenchymal damage and its potential reversibility
are considered as its main characteristics."”

In recent years, the ‘functional’ paradigm of HRS has been
questioned. The idea that HRS has an exclusive functional
nature is now unsustainable. Vasodilatation and inadequate
cardiac output, which leads to intrarenal vasoconstriction
and renal impairment, was considered the epicentre of
pathogenesis, but systemic inflammation and microvascular
dysfunction, as well as some degree of parenchymal
damage are also considered determinants.!""!"

Second, the historic classification in type 1 and type 2
was recently revised. Type 1 is now called HRS-AKI and

fulfills the characteristics of AKI. It occurs in patients
with cirrhosis and ascites as well as in patients with acute
liver failure in the presence of precipitating factors: not
only bacterial infections from any sources (in particular,
bacterial translocation from the gut) seem to play a major
role in this process,'™!™ but also LVP without adequate
albumin administration and excessive administration of
diuretics could provoke HRS-AKI.P+*

Nowadays, the diagnosis of HRS-AKI is based on the
revised ICA criteria: 1) presence of cirrhosis and ascites,
2) presence of AKI, 3) no response to diuretic withdrawal
and volume expansion with albumin, 4) absence of shock,
5) no nephrotoxic drugs, 6) no macroscopic signs of
structural kidney injury (proteinutia, microhaematutia and/
ot abnormal renal ultrasonography).’)

Since prerenal-AKI can be recognised by the response
to plasma volume expansion, the differential diagnosis
between HRS-AKI and ATN-AKI is a challenge. ATN-
AKI is characterised by signs of parenchymal damage
such as microhaematuria and proteinuria, which cannot
be present.'” Novel biochemical markers are under
study to solve this problem, and the most promising is
neutrophil gelatinase-associated lipocalin (NGAL).['%6:107)
Nevertheless, the presence of increased levels of some
tubular biomarkers in patients with HRS-AKI may suggest
that there is a continuum from HRS to ATN. Type 2 is now
called HRS-NAKI (non-AKI) because its main clinical
consequence is not acute renal failure, but refractory
ascites."™ It can be considered the extreme expression of
the impairment in circulatory function during the course
of cirrhosis.'™ Angeli and colleagues proposed to refer
HRS-NAKTI ecither to CKD, defined by a reduction of
the glomerular filtration rate (GFR) under 60 mL/min
developed in more than 3 months (HRS-CKD), or to acute
kidney disease, if the reduction developed in less than
3 months without the criteria for AKT (HRS-AKD)."' HRS-
AKI and HRS-NAKI should not be seen as a continuum
because they are clinically and pathophysiologically
independent.

Management of renal impairment and HRS

When a patient with liver disease suffers from AKI,
any potentially leading drug should be stopped, volume
replacement therapy should be provided and, in the absence
of an evident undetlying cause, 1 g of 20% HA/kg of body
weight has to be administered for two consecutive days.!"’

Based on EASL guidelines, HRS-AKI should be treated
with HA associated with vasoconstrictive drugs. The drug
that is the most recognised for this purpose is terlipressin,
administered at a dose of 0.5 mg every 4-6 h or by
continuous i.v. infusion at an initial dose of 2 mg/day. HA
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should be administered at the dose 2040 g/day;!""! higher
doses considered in the treatment of AKI as discussed
above have never been studied in patients with HRS-AKI,
in particular, in combination with terlipressin. Bearing in
mind new theories about the role of systemic inflammation
in decompensated cirrhosis and HRS, and the physiologic
role of albumin, we may understand the central role of
HA administration in this scenario.l'""! In one prospective
non-randomised trial, reversal of HRS, defined as a serum
creatinine level of <1.5 mg/dL, was significantly higher
with tetlipressin plus HA than with tetlipressin alone (77%
vs. 25%0).1>2

An alternative vasoconstrictor is noradrenaline, given
by continuous i.v. infusion at the dose of 0.5-3 mg/h.
This drug is less studied and requires a central line and
an intensive care unit setting.!">' Seven RCTs compared
terlipressin with noradrenaline, but only one study found
that tetlipressin had better survival than noradrenaline.!'”
Terlipressin has not been approved for use in the United
States, so it is not mentioned in AASLD guidelines, which
suggest the use of octreotide plus midodrine as vasoactive
drugs.'"! However, this suggestion is based on the results
of small studies,!""*!" and the combination octreotide plus
midodrine has been shown to be much less effective than
terlipressin in the treatment of HRS in a recent RCT.'""

TIPS has a minor role in HRS-AKI because it is often
contraindicated due to disease severity that limits
its application;!"! moreover, a recent meta-analysis
showed high incidence of hepatic encephalopathy with
TIPS."! Non-responders to the combination of HA
and vasoconstrictors should be considered for renal
replacement therapy following the same criteria as in
general population.™ LT is the best therapeutic option
for patients with HRS, regardless of the response to
drug therapy;!"'” moreover, simultaneous liver—kidney
transplantation should be considered for HRS-AKI with
no response to drug therapy.!'>!¥

Based on EASL guidelines, in patients with HRS-NAKI,
including HRS-CKD, vasoconstrictors and HA are not
recommended despite their efficacy because of the
high rate of recurrence probably due to the underlying
renal parenchymal damage.'>'"¥! TIPS may have a role in
the management of HRS-NAKI because the frequent
association with of refractory ascites, for which the efficacy
of TIPS has been described above.!"’!

Renal replacement therapy and LT, in particular,
simultaneous liver—kidney transplantation, can be indicated
in patients with citrhosis and significant CKD.['*!

Despite continuous progress in the treatment of HRS,
its prognosis remains severe and more therapeutic
options are warranted. A recent systematic review and
meta-analysis showed that the combination of Tradition
Chinese Medicine (TCM) with conventional therapy seems
to lower serum creatinine, blood urea nitrogen, bilirubin,
plasma ammonia and abdominal circumference; however,
the study was invalidated by significant heterogeneity
and methodological issues. At present, evidence is scant
and TCM cannot be officially suggested as an adjunctive

treatment.['"”!

SPONTANEOUS BACTERIAL
PERITONITIS

SBP is defined as a bacterial infection of ascites without
any intra-abdominal source of infection.'* Any patient
with cirrhotic ascites is at risk of SBP, and its prevalence
in outpatients is 1.5%-3.5%, increasing sensibly in
hospitalised patients; moreover, it makes the prognosis
of ascites worse (mortality due to SBP is now estimated
to be around 20%)."*!1 SBP is highly common in cirrhotic
ascites, justifying diagnostic paracentesis in all patients.
SBP is diagnosed when the neutrophil count is greater
than 250/mm” in ascitic fluid. Conversely, the positivity of
bacterial culture is not essential for diagnosis, considering
the high rate of false-negative culture; however, cultures
should always be performed because any isolated bacteria
can guide antibiotic therapy. Bacterascites is instead defined
as a neutrophil count less than 250/mm?’, but positive
bacterial culture.!'>'

Management of SBP

Nowadays, major concern about the treatment of SBP
gravitates around the alarming increase in the spread of
multidrug-resistant (MDR) and extensively drug-resistant
(XDR) organisms.!"” Notably, cirrhotic patients are highly
susceptible to develop infections by these bacteria due
to frequent hospitalisations and antibiotic treatment.['*!
The most recent guidelines radically changed the
recommendations about the choice of antibiotic treatment,
prioritising the probability of infection by MDRs or XDRs;
this approach is a major novelty compated with the past.*”

In the setting of community-acquired SBP, third-generation
cephalosporin is the first-line antibiotic treatment;™'* in
particular, cefotaxime is considered the best option because
of its high concentration in the ascitic fluid."* The 2012
American guidelines also suggest the use of ofloxacine
as an alternative to cefotaxime for patients without prior
exposute to quinolones.!"*
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In countries with high rates of bacterial resistance,
piperacillin/tazobactam or carbapenem should be
considered as the first-line option also in a community-
acquired setting according to EASL guidelines.!"’]

For healthcare-associated and nosocomial SBP, EASL
guidelines suggest the use of piperacillin/ tazobactam
in areas with low prevalence of multidrug resistance.
Carbapenem should instead be used in areas with high
prevalence of extended-spectrum beta-lactamases
(ESBLs) producing Enterobacteriaceae, even associated
with glycopeptides, daptomycin or linezolid if coexists
also high prevalence of gram-positive MDR bacteria.!”’
Conversely, AASLD guidelines do not provide specific
suggestion to manage empiric antibiotic therapy in
nosocomial setting or the presence of risk factors
for MDR infections, but just advises to follow local
susceptibility testing of bacteria.l"!

HA should be administered in combination with antibiotic
therapy in order to prevent HRS-AKI occurrence. In a
landmark RCT, mortality was reduced from 29% to 10%
in patients treated with high-dose HA in combination
with cefotaxime than on treatment with cefotaxime
alone. Treatment with HA was particularly effective in
patients with baseline serum bilirubin =4 mg/dL or serum
creatinine 21 mg/dL, who, however, represented the
majority of enrolled patients."

Based on these results, EASL guidelines recommend the
administration of HA at the dose of 1.5 g/kg at diagnosis
and 1 g/kg on day 3 in patients with SBP.I" Conversely,
AASLD guidelines restrict this recommendation to patients
with similar characteristics to the subgroup of patients
who experienced the maximal benefit in the discussed
RCT." Our knowledge about alternative regimens with
low-dose HA is scant, since just a few studies investigated
this possibility.'*>*]

Prophylaxis of SBP with norfloxacin is another important
topic. According to guidelines, primary prophylaxis has
to be limited to patients with ascitic fluid protein <1.5 g/
dL along with impaired renal function or liver failure:"*'
in these categories, 3-month probability of survival was
94% with norfloxacin and 62% with placebo in an RCT.['*!
Moreover, patients who recover from an episode of SBP
should be considered for LT besides receiving secondary
prophylaxis, which demonstrated to reduce recurrence
from 68% to 20% in another RCT.'"*l

As for HRS, TCM was investigated as an adjunctive
treatment for SBP. In a recent meta-analysis the additional
use of Xuebijing injection seems to improve the efficacy
of antibiotics for the treatment of SBP in liver cirrhosis;

currently, no official suggestion can be made due to a low
level of evidence.l'*”)

HEPATIC HYDROTHORAX

Hepatic hydrothorax is the accumulation of ascites in the
pleural space (mostly the right) sustained by a pressure
gradient through embryologic diaphragmatic defects.
Hepatic hydrothorax can lead to respiratory failure and can
be complicated by spontaneous bacterial pleural empyema,;
its appearance worsens the prognosis of decompensated
cirrhosis."l

Diagnostic approach begins with the exclusion of
cardiopulmonary and primary pleural diseases; moreover,
diagnostic thoracentesis is required to rule out bacterial
infection.*"! Diaphragmatic defects can be identified
by magnetic resonance imaging or colour Doppler and
contrast-enhanced ultrasonography.**'>

Management of hepatic hydrothorax

The management includes diuretics, LVP, TIPS and LT.">"
Moreover, pleurodesis can be suggested to patients who
are not candidates for LT or TIPS.[¥ Different techniques
have been considered, including surgical approach with the
possibility of concomitant repair of diaphragmatic defects;
however, the frequency of complications is high.!"*"

When no other options are available, therapeutic
thoracentesis is required to relieve dyspnoea, but its
efficacy is transient and multiple repetition is challenging.
(13155 Chest tube insertion is contraindicated because of
the high rate of placement-related complications such
as bleeding or pneumothorax, infections, protein loss
and renal impairment;"*"*"" conversely, pigtail tube for
drainage seems to have a lower rate of complications.!'*
Indwelling pleural catheters (IPC) are tunnelled catheters
inserted subcutaneously that are often used in the treatment
of malignant pleural effusions; although this option is not
mentioned by guidelines, some reports showed a favourable
cost-effective ratio.**1*]
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