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Abstract

In recent years, advances have been made for treating ascites in patients with

cirrhosis. Recent studies have indicated that several treatments that have been used

for a long time in the management of portal hypertension may have beneficial ef-

fects that were not previously identified. Long‐term albumin infusion may improve

survival in patients with cirrhosis and ascites while beta‐blockers may reduce as-

cites occurrence. Transjugular intrahepatic porto‐systemic shunt (TIPS) placement

may also improve survival in selected patients in addition to the control with ascites.

Low‐flow ascites pump insertion can be another option for some patients with

intractable ascites. In this review, we summarize the latest data related to the

management of ascites occurring in cirrhosis. There are still unanswered questions,

such as the optimal use of albumin as a long‐term therapy, the place of beta‐
blockers, and the best timing for TIPS placement to improve the natural history

of ascites, as well as the optimal stent diameter to reduce the risk of shunt‐related
side‐effects. These issued should be addressed in future studies.
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INTRODUCTION

Liver cirrhosis is the late stage of chronic liver disease and is respon-

sible for a considerable global healthcare burden.1 Cirrhosis can

progress from a compensated phase, which is often asymptomatic, to a

decompensated phase in which liver function is severely compromised

or clinical portal hypertension (PHT) or other complications occur.

Ascites is a clinical sign, and the most common complication, of

decompensated liver cirrhosis and indicates worse prognosis and

higher mortality.2 In the setting of cirrhosis, the pathogenesis of

cirrhotic ascites is attributed to several distinct pathways,whichmakes

the mechanism of ascites formation more intriguing and treatment of

ascites more challenging. In this review, we summarize current

knowledge regarding the pathogenesis of cirrhotic ascites and discuss

the therapeutic options for ascites treatment while highlighting areas

of current discussion and debate in the field.

THE PHYSIOPATHOLOGY OF ASCITES FORMATION
IN CIRRHOSIS

Hepatic ascites in cirrhosis arises from a complex interplay of factors,

primarily driven by impaired liver function, PHT, vascular dysfunc-

tion, and systemic inflammation (Figure 1). Understanding these
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F I GUR E 1 The pathogenesis and therapeutic targets of ascites in cirrhosis. The pathophysiological mechanisms of ascites formation
involve impaired liver function, portal hypertension, vascular dysfunction, and systemic inflammation. Therapeutic options include etiological

treatment, sodium control, diuretics, beta‐blockers, albumin infusion, paracentesis, transjugular intrahepatic portosystemic shunt (TIPS),
Alphapump, and liver transplantation. Therapeutic interventions that are capable of modifying the course of the disease are indicated in green
and those that are not are indicated in orange.

intricate processes is crucial for the management and treatment of

hepatic ascites in patients with cirrhosis.

The peripheral arterial vasodilation hypothesis

Currently, the most accepted theory of ascites formation is the so‐
called peripheral arterial vasodilation hypothesis.3 According to this

theory, PHT is the main driving factor for the development of

hepatic ascites. PHT promotes the production and reduces the

degradation of endogenous vasodilators involved in the modulation

of systemic vascular resistance, including nitric oxide (NO), vaso-

active intestinal peptide, substance P, carbon monoxide, platelet

activating factor, prostacyclin, and endocannabinoids, leading to

visceral arterial vasodilation, pooling of blood in the visceral cir-

culation, and inadequate arterial filling.4–6 The combination of these

factors leads to a decrease in effective blood volume.7 Effective

hypovolemia is a key event in the formation of ascites as it
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activates neurohumoral systems capable of promoting vasocon-

striction and renal sodium‐water retention, such as the renin‐
angiotensin‐aldosterone system, the sympathetic nervous system,

and antidiuretic hormone.8,9 The kidneys are susceptible to the

vasoconstrictive effects of these various systems, resulting in renal

vasoconstriction, renal hypoperfusion and subsequent renal sodium

and water retention, leading to the development of hepatorenal

syndrome‐chronic kidney disease (HRS‐CKD) and refractory ascites

(RA).10 Development of RA, defined as ascites that cannot be

managed or the early recurrence of which cannot be satisfactorily

prevented by medical therapy, is associated with a significant

reduction in survival to 50% at 6 months. RA is associated with

elevated ascites formation that exceeds peritoneal resorption,11

and is related to the development of many complications, including

hyponatremia and HRS‐CKD. Moreover, extrahepatic hypo-

reactivity to vasoconstrictors is another characteristic of advanced

cirrhosis, contributing to visceral vasodilation.4 In addition, left

ventricular dysfunction and the development of cirrhotic cardio-

myopathy may impair cardiac output and further decrease effec-

tive blood volume, resulting in increased sodium and water

retention and the formation of ascites.9

The systemic inflammation hypothesis

Emerging evidence has shown that systemic inflammation and

immune system activation play a crucial role in the development

of ascites in cirrhosis.12,13 First, PHT increases intestinal mucosal

permeability and facilitates the translocation of pathogen‐
associated molecular patterns from the gut lumen into the sys-

temic circulation through the mesenteric lymphatics, leading to

systemic infection and endotoxemia.9,10,14 Nevertheless, a recent

study indicated that bacterial translocation might occur at an

earlier stage of cirrhosis and trigger systemic inflammation, in-

dependent of the progression of PHT, in patients with advanced

chronic liver disease.15 More evidence is needed to identify the

role of bacterial translocation in the pathophysiology of PHT and

cirrhotic ascites. Second, chronic liver injury with hepatocellular

necrosis releases circulating damage‐associated molecular pat-

terns, which are intracellular components released by dying or

damaged host cells.9,16 The resulting increase in pro‐
inflammatory molecules and vasodilators exacerbates existing

visceral vasodilation and subsequent inadequate arterial filling,

further disrupting systemic hemodynamics and leading to the

progression of ascites.10 Moreover, visceral and systemic

inflammation may impair renal prostaglandin synthesis and pro-

mote visceral thrombosis, exacerbating renal sodium‐water
retention and PHT, ultimately leading to the continuous forma-

tion of ascites.17–19

CURRENT DATA ON THE USE OF MEDICAL
TREATMENTS IN PATIENTS WITH ASCITES AND
CIRRHOSIS

The treatment strategy for cirrhotic ascites is based on the etiology

of cirrhosis and the grading of ascites. Suppressing etiological factors

(such as antiviral agents for viral hepatitis, alcohol abstinence for

alcohol‐related liver disease) of liver cirrhosis remain the funda-

mental therapy for halting the progression of decompensation and

improving survival rates for patients with ascites.7 For grade I/mild

ascites, which is detectable only by ultrasound, no specific therapy

targeting ascites is recommended. For grade I/mild ascites, which is

only detectable by ultrasound, no specific therapy targeting ascites is

recommended. For grade II/moderate ascites, which is characterized

by moderate symmetrical abdominal distension, moderate sodium

control (defined as 80–120 mmol salt per day) and diuretics are

suggested to limit the intake of sodium and decrease the volume of

accumulating fluid in the abdominal cavity.20,21 It is worth noting that

patients can demonstrate low compliance or inappropriate imple-

mentation of moderate sodium control, leading to a 20% decrease in

daily caloric intake, highlighting the importance of appropriate

nutritional support and patient education on this issue.22 As for grade

III/large or gross ascites with marked abdominal distension, in addi-

tion to diuretics, large volume paracentesis (LVP), albumin infusion,

and transjugular intrahepatic porto‐systemic shunt (TIPS) should also

be taken into consideration.

Diuretics

For the treatment of ascites occurring in cirrhosis, sodium intake

control alone can only improve ascites in 10% of patients and is thus

often accompanied by diuretics.22 Although the use of diuretics does

not improve patient survival, they are still the first‐line therapy

targeting ascites.20 Generally, current guidelines recommend spi-

ronolactone with a starting dosage of 100 mg/day for first onset of

moderate ascites, as it requires less dosage modification and is

preferable for outpatients.20,21,23 On the other hand, daily combi-

nation therapy with spironolactone (100 mg) and furosemide (40 mg)

is suggested for chronic or recurrent ascites because faster resolu-

tion can be achieved. A stepwise dosage increase every 72 h up to

400 mg/day of spironolactone and 120 mg/day of furosemide can be

considered according to patient response.20,21,23 Surveillance of

diuretic therapy, such as monitoring body weight loss and edema, is

critical to optimize the benefit of diuretic treatment.20,21,23 For RA

that responds poorly to diuretics or hinders the use of maximum

dosage of diuretics because of significant side effects, other treat-

ment options should be instituted as continued diuretic use is often

futile while escalating the risk of complications.21
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Paracentesis and albumin infusion

Paracentesis is an important method for the diagnosis and treatment

of cirrhotic ascites. Ascitic fluid protein and serum ascites albumin

gradient (SAAG, SAAG = serum albumin—ascitic fluid albumin) are

important tools for determining the etiology of ascites. Usually, low

ascitic fluid protein (<2.5 g/dL) with elevated SAAG (>1.1 g/dL) in-

dicates cirrhotic ascites, and low ascitic fluid protein (<1.5 g/dL)

predicts a higher risk for the development of spontaneous bacterial

peritonitis.24 Of note, a meta‐analysis demonstrated that long‐term
norfloxacin prophylaxis reduces the risk of spontaneous bacterial

peritonitis in patients with low ascites protein concentration25. For

gross ascites or RA, LVP is the first‐line therapy to reduce the volume

of ascites and alleviate symptoms. Ginés et al. found that, compared

to diuretics, LVP was more effective for elimination of tense ascites

and less likely to induce complications, while the survival rate was

comparable between the two groups.26 For patients who require

frequent LVP and who are not candidates for TIPS or liver transplant,

implantation of indwelling peritoneal catheters may be a practical

option. Plasma volume expansion after LVP is recommended to

reduce the risk of post‐paracentesis circulatory dysfunction

(PPCD).26 When more than 5 L of ascites is removed by LVP, albumin

infusion (8 g/L of ascites removed) is recommended to expand plasma

volume. Albumin surpasses other artificial plasma expanders con-

cerning its effects on reduction of the occurrence of PPCD and other

complications as well as mortality, showed by a meta‐analysis of

randomized trials.27 Nevertheless, a recent multicenter randomized

controlled trial (RCT) failed to observe significant benefit of short‐
term albumin infusion (up to 14 days) on survival and cirrhosis

complications.23

In addition to a role as a plasma expander, albumin has multi-

faceted functions as a potent antioxidant and immunomodulator.

Albumin also improves cardiocirculatory function and prevents sys-

temic inflammation in patients with decompensated cirrhosis.12

During the past few years, several studies that have focused on the

long‐term use of albumin for ascites occurring in cirrhosis have

arrived at contradictory conclusions. In the human Albumin for the

treatmeNt of aScites in patients With hEpatic ciRrhosis (ANSWER)

study, Caraceni et al. found that long‐term human albumin adminis-

tration significantly improved overall survival in patients with

cirrhosis and uncomplicated ascites compared to standard medical

treatment alone.28 Furthermore, the need for paracentesis and the

incidence of complications were decreased in the standard treatment

plus long‐term albumin group. Another prospective, non‐randomized

study included patients with RA and applied different dosages of

long‐term albumin administration. In line with the former study, long‐
term albumin infusion prolonged survival and reduced the incidence

of complications.29 In contrast, in the MACHT (Midodrine and Al-

bumin for CirrHotic patients in the waiting list for liver Trans-

plantation) study, midodrine plus albumin failed to either improve 1‐
year mortality or prevent complications in patients with cirrhosis and

ascites awaiting liver transplantation, despite the fact that plasma

renin activity and plasma norepinephrine were slightly suppressed.29

The major features of and differences between the ANSWER and the

MACHT studies are listed in Table 1. The discrepant results of these

studies might be explained by heterogeneity in the dosages of albu-

min infusion, grading of ascites, and liver function. Therefore, further

clinical research is warranted to establish a consensus on the effec-

tiveness of long‐term albumin infusion for cirrhotic ascites treatment.

Beta‐blockers

Non‐selective beta‐blockers (propranolol or carvedilol) counteract

the splanchnic vasodilation observed in cirrhosis. Due to its intrinsic

anti‐alfa‐1 adrenergic effects, carvedilol is a more potent portal

pressure lowering drug. In addition to their usefulness as a prophy-

lactic treatment for variceal bleeding, recent studies have revealed

previously unknown positive effects of these drugs in the manage-

ment of ascites. The PREDESCI trial observed a reduced incidence of

ascites formation in patients with compensated cirrhosis treated with

beta‐blockers during a median follow‐up of 37 months compared to

placebo (9% vs. 20%, respectively, p = 0.03).30 These results were

recently confirmed in a meta‐analysis of individual participant data

from four RCTs in which the incidence of decompensation of cirrhosis

was reduced when the hepatic pressure gradient decreased by at

TAB L E 1 Differences between the ANSWER and MACHT studies.

MACHT study29 ANSWER study28

Design Randomized placebo‐controlled trial Open‐label randomized trial

Number of patients (intervention/control) 173 (87/86) 431 (218/213)

Baseline MELD score (intervention/

control)

17/18 12/13

Treatment Albumin 40 g every 15 days plus midodrine

per day.

Albumin 40 g twice a week for 2 weeks, then 40 g every

week.

Duration of albumin treatment (median) 63 days 17.6 months

Impact on cirrhosis complications and

survival

No significant effect Improved survival and complication rates

Abbreviation: MELD, model for end‐stage liver disease.
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least 10% or under 10 mmHg.31 In addition, this study also observed

a survival benefit in patients treated with carvedilol, an effect likely

related to non‐hemodynamic effects of beta‐blockers, such as the

reduction of bacterial translocation and related systemic inflam-

mation, which leads to a further increase in portal pressure (see

“Physiopathology of ascites formation in cirrhosis” for more de-

tails). According to these results, the Baveno VII conference rec-

ommended the use of carvedilol in patients with clinically

significant PHT defined by a porto‐systemic gradient ≥10 mmHg or
by the combined use of liver stiffness and platelet count. Carvedilol

can be used without screening for esophageal or gastric varices by

upper gastrointestinal endoscopy when liver stiffness is > 25 kPa,

or when liver stiffness is between 20 and 25 kPa and platelet count

is < 150 g/L, or when liver stiffness is between 15 and 20 kPa and

platelet count is < 110 g/L.32 However, modalities for using beta‐
blockers to prevent ascites formation or to improve survival in the

context of ascites occurring in cirrhosis as well as precise criteria for

patient selection still have to be defined. Finally, one should keep in

mind that beta‐blockers should not be used in cases of spontaneous

bacterial peritonitis or in cases of RA. In these situations, the detri-

mental effects of these medications outweigh their potential benefit.

ADVANCES IN THE USE OF TRANSJUGULAR
INTRAHEPATIC PORTO‐SYSTEMIC SHUNT IN
PATIENTS WITH ASCITES AND CIRRHOSIS

The aim of TIPS placement in cirrhosis is to reduce portal pressure

and related complications. The hemodynamic consequences of TIPS

insertion in patients with cirrhosis and ascites have been reviewed

in detail elsewhere.33,34 While a large amount of data indicates that

TIPS improves the control with ascites, recent data have also indi-

cated that it may reduce mortality. However, the efficacy of TIPS is

difficult to predict at an individual level and this is likely to be

related to several patient characteristics that may influence

outcomes.

The characteristics that should be considered in a TIPS candidate

are as follows.

Stage of ascites at which TIPS is placed: refractory
versus recurrent

An initial important issue is the timing at which TIPS placement is

performed in the treatment of ascites. For decades, TIPS has been

considered for the treatment of RA, which refers to “ascites that

cannot be resolved or that recurs early after LVPs and cannot be

prevented by medication”.20 Most available data on the usefulness of

TIPS in this setting concern patients treated with baer stents. Four

RCTs have evaluated the usefulness of TIPS in patients with RA35–38

and two have evaluated patients treated with both recurrent and

RA39,40 (Table 2). These results were synthesized in six meta‐
analyses. Overall, TIPS is effective for preventing ascites

recurrence in approximately half of the patients and this effect was

obtained without increasing the risk of hepatic encephalopathy

(HE).42–47 Regarding survival, the individual patient meta‐analysis by
Salerno et al. (which did not include one RCT in which survival was

significantly lower in patients receiving TIPS36) identified a

transplant‐free survival benefit in the TIPS group.47 This result was

confirmed in a recent RCT that demonstrated a significant

improvement in survival in patients receiving baer stent TIPS (80%

overall survival at 1 year) compared to patients receiving standard

medical treatment (49% overall survival at 1 year).37 Of note, this

study included patients with well‐preserved liver and kidney func-

tion, and this may, at least in part, explain why a survival benefit was

observed.

More recently, data have accumulated for the use of TIPS at

earlier stages, that is, for the treatment of recurrent/recidivant as-

cites. Although the definition of recurrent/recidivant ascites differs

across studies, this refers to an earlier stage of the disease in which

several LVPs are required.20,32,48,49 In a RCT that assessed the use-

fulness of PTFE‐covered TIPS in patients with recurrent ascites, the

1‐year transplant‐free survival rate of patients in the TIPS group was

significantly higher than that of control patients treated with

standard‐of‐care (93% vs. 52%) and HE did not occur more

frequently in the TIPS group.49 Three features may explain why TIPS

was able to improve survival in this study: first, TIPS was used at

earlier stages of the disease, that is, in patients with recurrent/reci-

divant ascites rather than for RA; second, patients had relatively

well‐preserved liver and kidney function, as was the case in the study

from Narahara et al. in RA37; third, the study from Bureau et al. used

PTFE‐covered stent‐grafts.50 Even if these results need confirmation,

these findings may help to select patients in which TIPS is more likely

to improve survival in addition to the control of ascites. Figure 2

summarizes the indications of TIPS in ascites.

Liver function and risk of hepatic encephalopathy
following TIPS

Liver failure and HE are the two complications most feared after TIPS

placement. Several predictive models for assessing the risk of HE and

the risk of death following TIPS insertion exist.51,52 In a recent study

that included patients who received TIPS for RA (25% of the study

population) and secondary prophylaxis for variceal bleeding (75% of

the study population), Bettinger et al. proposed the Freiburg index of

post‐TIPS survival (FIPS) score to identify high‐risk patients with a

poor prognosis after TIPS.53 This score includes bilirubin, creatinine,

albumin, and age as predictors of survival. The FIPS score has higher

discriminative ability than all other prognosticmodels with a c‐index of
0.741 and 0.716 for 3‐ and 6‐month survival, respectively. In the sub‐
analysis including only patients with RA, the c‐index of the FIPS score
was 0.961 and 0.705 for 3‐ and 6‐month survival, respectively. Overall,

these studies faced similar limitations including their retrospective

nature, inclusion of a heterogeneous population of patients, and lack of

strong validation.33 Testing for minimal HE before TIPS insertion does
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 20506414, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ueg2.12539 by B

ibliothecaire E
n C

hef U
ni C

atholique D
e L

ouvain (U
cl), W

iley O
nline L

ibrary on [19/02/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



TAB L E 2 Randomized controlled trials of TIPS versus LVPs and albumin infusion for recurrent/recidivant or refractory ascites.

Author Sample size TIPS

Main inclusion

criteria Main exclusion criteria Safety Efficacy (TIPS vs. LVP)

Lebrec36 25 patients

randomized 1:1

Uncovered Cirrhosis and RA Age >70 years;

HE ≥ grade 2; PVT;

biliary obstruction;

serum creatinine

>1.7 mg/dL; HCC;

active bacterial

infection; severe non‐
hepatic disease;

pulmonary

hypertension

Increased incidence

of HE in the TIPS

group

2‐year OS: 29%

versus 56%

Rossle39 60 patients

randomized 1:1

Uncovered Cirrhosis and RA

(55%) or patients

with

recurrentascites

(45%)

HE ≥ grade 2; PVT;

bilirubin >5 mg/dL;

serum creatinine

>3 mg/dL; advanced

HCC; hepatic

hydrothorax;

technical failure of

paracentesis

No difference in the

incidence of HE

1‐ and 2‐year TFS: 69%
and 58% versus

52% and 32% (n.s.);

61% versus 18% of

patients had no

ascites at 3 months

Gines35 70 patients

randomized 1:1

Uncovered Cirrhosis and RA Age <18 or >75 years;

HE ≥ grade 2; PVT;

bilirubin >10 mg/dL;

serum creatinine

>3 mg/dL;

prothrombin index

<40%, platelet count

<40 G/L; chronic

heart failure; HCC;

parenchymal kidney

disease

No difference in HE

incidence but

more episodes of

severe HE in the

TIPS group

1‐ and 2‐year TFS: 41%
and 26% versus

35% and 30% (n.s.);

median time to

recurrence of

ascites of 171

versus 20 days

Sanyal38 109 patients

randomized 1:1

Uncovered Cirrhosis and RA;

serum creatinine

<1.5 mg/dL

HE ≥ grade 2, PVT;

bilirubin >5 mg/dL;

INR >2; HCC;
bacterial infection;

alcoholic hepatitis;

cardiopulmonary

failure; pulmonary

hypertension;

parenchymal kidney

disease; recent

gastrointestinal

bleeding; life‐limiting

non‐hepatic disease

Increased incidence

of moderate to

severe HE in the

TIPS group (38%

vs. 21%)

TFS: 19.6 versus

12.4 months; lower

rate of recurrent

ascites in the TIPS

group

Salerno40 66 patients

randomized 1:1

Uncovered Cirrhosis and RA

(68%) or patients

with recurrent

ascites (32%)

Age >72 years;

HE ≥ grade 2; PVT;

Child‐Pugh >11
points; bilirubin

>6 mg/dL; serum

creatinine >3 mg/dL;

advanced HCC;

bacterial infection;

cardiopulmonary

failure; recent GI

bleeding

Incidence of HE: 61%

(TIPS group)

versus 39% (LVPs

group) (n.s.);

greater number

of severe

episodes of HE

per patient in the

TIPS group

1‐ and 2‐year TFS: 77%
and 59% versus

52% and 29%; lower

rate of treatment

failure in the TIPS

group

Narahara37 60 patients

randomized 1:1

Uncovered Cirrhosis and RA

Child‐Pugh <11
points; bilirubin

<3 mg/dl; serum

Age >70 years; previous

episodes of HE; PV

cavernoma; HCC or

other malignancy;

active infection;

Increased incidence

of HE and severe

HE in the TIPS

group

1‐ and 2‐year OS: 80%

and 64% versus

49% and 35%;

improved control of

ascites and less
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not guarantee that overtHEwill not appear after TIPS.54 In the end, the

decision to place a TIPS is often made on an individual basis. Experts

usually advocate that TIPS is contraindicated in patients with a history

of recurrent or persistent overt HE or in those with advanced liver

dysfunction defined by a Child–Pugh score >13 or a Model for End‐
Stage Liver Disease (MELD) score >19.55,56 However, there is insuffi-

cient evidence to recommend a cut‐off value of bilirubin, MELD score,

or Child–Pugh score above which TIPS should be contraindicated as a

treatment for ascites.57 Of note, rifaximin has been proven to be

effective for reducing the risk of HE following TIPS insertion.58

Another way to reduce post‐TIPS HE is to use a stent‐graft under‐
dilated to <8 mm.59

T A B L E 2 (Continued)

Author Sample size TIPS

Main inclusion

criteria Main exclusion criteria Safety Efficacy (TIPS vs. LVP)

creatinine

<1.9 mg/dL

active severe cardiac

or pulmonary

disease; organic

kidney disease

treatment failure, in

the TIPS group

Bureau41 62 patients

randomized 1:1

PFTE‐
covered

Cirrhosis; age >18/
<70 years;

recurrent tense

ascites requiring

at least 2 LVP

within the prior

3 weeks

>6 LVPs within the

previous 3 months;

expected to receive

transplant within the

next 6 months or on

waiting list; recurrent

overt HE; PVT, Child‐
Pugh >12 points;

bilirubin >5.8 mg/dL;

serum creatinine

>2.8 mg/dL; HCC;

chronic heart failure;

pulmonary

hypertension

No difference in rates

of overt HE

1‐year TFS: 93% versus

52%; 89% versus

29% of patients free

of treatment failure

Abbreviations: HCC, hepatocellular carcinoma; HE, hepatic encephalopathy; INR, international normalized ratio; LVP þ A, large volume paracentesis

with albumin infusion; n.s., not significant; OS, overall survival; PFTE, polytetrafluoroethylene; PVT, portal vein thrombosis; RA, refractory ascites; TFS,

transplant‐free survival; TIPS, transjugular intrahepatic porto‐systemic shunt.

Adapted from ref.34

F I GUR E 2 Indications of TIPS in ascites. PHT, portal hypertension; TIPS, transjugular intrahepatic porto‐systemic shunt. Adapted from

ref.33
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Cardiac function

TIPS may induce cardiac decompensation as it causes a sudden in-

crease in cardiac preload. Available data indicate that cardiac

decompensation occurs in 10%–20% of patients receiving TIPS. The

most robust data on the risk of cardiac failure following TIPS came

from a recent prospective study, which showed that the presence of

aortic stenosis was associated with a high risk of cardiac decom-

pensation.51 Conversely, the absence of diastolic dysfunction criteria

at echocardiography, a level of brain natriuretic peptide

(BNP) < 40 pg/mL, and a NT‐proBNP <125 pg/mL allowed the

identification of patients at low risk of cardiac decompensation. Thus,

the identification of patients with cardiomyopathy is mandatory in

TIPS candidates. In patients in which pre‐existing alterations of car-

diac reserve may exist, a stent‐graft under‐dilated to <8 mm may be

a pragmatic way to reduce the risk of post‐TIPS cardiac failure. In

case of good tolerance, the stent‐graft can be progressively dilated

according to clinical response.33,60

Kidney function

The importance of kidney injury in the setting of ascites treated with

TIPS is related to two issues: (a) chronic kidney injury as a potential

contraindication forTIPS, and (b)HRSas apotential indication forTIPS.

Chronic kidney injury as a potential contraindication
for TIPS

A large amount of data indicates that renal dysfunction aggravates

the risk of post‐TIPS HE and is the most common predictive factor of

unfavorable response to TIPS.33 Indeed, prospective studies investi-

gating the role of TIPS in RA have observed that the most common

predictive factors of unfavorable response to TIPS are creatinine

level or clearance.61–64 However, the degree of renal dysfunction

above which TIPS should be contraindicated is unknown. This is likely

due to the multifactorial nature of kidney dysfunction in patients

with cirrhosis and ascites.

HRS as a potential indication for TIPS

On the other hand, TIPS improves kidney function in most patients,

mainly in those with moderate kidney dysfunction. Renal improve-

ment has also been observed in studies that included a limited

number of patients with type 1 HRS.65,66 In a meta‐analysis including
nine studies, improvement of renal function was also observed in

patients with RA further complicated by type 1 or type 2 HRS and

treated with TIPS. One‐year survival was 47% in those with type 1

HRS and 64% in patients with type 2 HRS.67 In this setting, TIPS may

be considered to be a bridge to liver transplantation in selected pa-

tients. However, evidence supporting the use of TIPS in patients with

severely impaired kidney function is limited, and the applicability of

TIPS for patients with type 1 HRS is very limited because, in most

patients, TIPS is contraindicated because of severe liver fail-

ure.65,66,68 For these patients, the best therapeutic option is liver

transplantation.

In addition to the severity of kidney dysfunction, the decision to

place TIPS in these patients is often made considering other pre-

dictors of outcome.

Age and sarcopenia

Older age is associated with poor prognosis after TIPS insertion and

is an independent predictor of HE60 as well as survival.47,53 There are

few data on the use of TIPS in elderly patients (>60 years)69,70 which

makes it difficult to define a cut‐off above which TIPS should not be

performed. A recent article assessed the efficacy and tolerance of

TIPS in older patients. While mortality was increased in older pa-

tients, TIPS placement was feasible and should not be precluded in

patients older than 70 years.71 In these patients, creatinine and so-

dium levels were predictors of outcome. At the end, the decision to

place a TIPS in “old” patients is often made on a case‐by‐case basis.

Regarding sarcopenia, pre‐TIPS sarcopenia is an independent

predictor of post‐TIPS HE.72 Conversely, TIPS has been associated

with skeletalmuscle gain andwith a reduced risk ofHE,73–75whichmay

translate into increased survival.76 Here again, the decision to place a

TIPS in sarcopenic patients should be made on a case‐by‐case basis.

Summary

The perfect candidate for TIPS insertion in the setting of ascites

occurring in cirrhosis is a patient with recurrent/recidivant ascites or

RA, below 65 years old, without a history of recurrent or persistent

overt HE, without advanced liver dysfunction defined by a Child–

Pugh score >13 or a MELD score >19, without aortic stenosis or

diastolic dysfunction, and without severe kidney impairment.33 In

clinical practice, most patients do not fulfill all criteria and the deci-

sion to place TIPS is made considering positive and negative pre-

dictors of outcome on an individual basis. If it is feared that TIPS may

be poorly tolerated, a stent‐graft under‐dilated to <8 mm may help

to limit the risk of HE. Considering the negative impact of ascites

occurrence in patients with cirrhosis, liver transplantation should

always be discussed in patients without clear contraindication.

RECENT DATA ON LOW‐FLOW ASCITES PUMPS
FOR THE TREATMENT OF ASCITES IN CIRRHOSIS

Automated low‐flow ascites pump systems (Alfapump system®) use

an automated pump that allows the removal of ascites from the

peritoneal cavity and elimination into the urinary bladder. According

to recent studies and a meta‐analysis, 62% of patients did not require

8 - UNITED EUROPEAN GASTROENTEROLOGY JOURNAL
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LVP after automated low‐flow ascites pump insertion and the num-

ber of LVPs decreased by a mean of 2.1 per month.77,78 Interestingly,

automated low‐flow ascites pumps also improve patient health‐
related quality of life early on after treatment initiation, while the

low‐flow ascites pump remains functional.49,79 However, several

safety issues limit the use of this device in clinical practice. Of note,

no compensatory albumin infusion is made in this setting and acute

kidney injury occurred in 30% of patients, while serum creatinine

increased by a mean of 23 μmol/L after low‐flow ascites pump

insertion. Other severe side effects, such as urinary tract infection

and bacterial peritonitis, occurred in 20%–27% of the patients. Long‐
term antibiotic therapy seems to be sufficient for the prevention of

septic complications.59 With these data in mind, it does not seem

advisable to consider low‐flow ascites pump insertion in patients with

preexisting renal dysfunction or in those who have just recovered

from a urinary tract infection or from bacterial peritonitis. One un-

settled issue is whether albumin infusions could prevent kidney

injury. In line with this issue, a recent study indicated that clinical

complications in patients with RA related to performing low‐volume

drainage without albumin infusion were associated with the daily

volume drained, a complication occurring more frequently when

more than 1.5 L of ascites was drained per day.80 Criteria allowing

the appropriate selection of patients who are candidates for Alfa-

pump are also warranted. These issues should be addressed in future

studies.

CONCLUSIONS AND FUTURE PERSPECTIVES

Although ascites occurring in cirrhosis has long been known to be a

major complication of decompensated cirrhosis and its standard‐of‐
care has been well defined for a long time, recent studies have

identified positive effects of several therapies already used for

treating PHT that were not previously identified. Long‐term use of

albumin, use of beta‐blockers, and TIPS insertion have shown

promising results for either improving survival in selected patients or

reducing ascites occurrence. Current therapeutic interventions that

are capable of modifying the course of the disease are indicated in

green and those that are not are indicated in orange in Figure 1.

Unanswered questions remain in the field of ascites management,

underlining the need for high‐quality clinical trials to identify the best

strategies for patient care.
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