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The development of refractory ascites in approximately 10% of patients with decompensated cirrhosis heralds the 
progression to a more advanced stage of cirrhosis. Its pathogenesis is related to significant hemodynamic changes, 
initiated by portal hypertension, but ultimately leading to renal hypoperfusion and avid sodium retention. Inflammation 
can also contribute to the pathogenesis of refractory ascites by causing portal microthrombi, perpetuating the portal 
hypertension. Many complications accompany the development of refractory ascites, but renal dysfunction is most 
common. Management starts with continuation of sodium restriction, which needs frequent reviews for adherence; and 
regular large volume paracentesis of 5 L or more with albumin infusions to prevent the development of paracentesis-
induced circulatory dysfunction. Albumin infusions independent of paracentesis may have a role in the management of 
these patients. The insertion of a covered, smaller diameter, transjugular intrahepatic porto-systemic stent shunt (TIPS) 
in the appropriate patients with reasonable liver reserve can bring about improvement in quality of life and improved 
survival after ascites clearance. Devices such as an automated low-flow ascites pump may be available in the future 
for ascites treatment. Patients with refractory ascites should be referred for liver transplant, as their prognosis is poor. 
In patients with refractory ascites and concomitant chronic kidney disease of more than stage 3b, assessment should 
be referred for dual liver-kidney transplants. In patients with very advanced cirrhosis not suitable for any definitive 
treatment for ascites control, palliative care should be involved to improve the quality of life of these patients. (Clin Mol 
Hepatol 2023;29:16-32)
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INTRODUCTION

The development of ascites in the natural history of cirrho-
sis heralds the onset of decompensation. More contempo-
rary data from the United Kingdom suggest that decompen-
sation occurs at the rate of 31% in the first year after the 
diagnosis of cirrhosis, and thereafter at the rate of 5–7% per 
annum, with ascites being the most common mode of de-
compensation.1 Ascites is usually responsive to diuretic thera-

py at the initial stage. However, with the progression of the 
cirrhotic process, renal sodium retention becomes more avid 
and increasing diuretic doses are required to control the asci-
tes. Ultimately, the patient either develops complications to 
the diuretics or the ascites is no longer responsive to the di-
uretics. The patient is said to have refractory ascites (RA) and 
some form of second-line therapy will need to be instituted. 
Approximately 10% of patients with cirrhosis and ascites 
have RA at any given time. In addition to the usual complica-
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tions associated with the presence of ascites such as the risk 
for the development of spontaneous bacterial peritonitis, 
electrolyte abnormalities, or renal dysfunction, the presence 
of RA is associated with its own unique problems such as a 
constant sense of fullness, decreased appetite, the develop-
ment of various hernias, nutritional deficiencies, and sarco-
penia. Therefore, patients with RA have a very poor quality of 
life.2 Older literature has indicated a 1-year mortality for pa-
tients with RA to be at 50%,3 although more recent reports 
have indicated a slightly improved prognosis, but the mortal-
ity is still in excess of 20% at 1 year.4

DEFINITION OF RA

Tense ascites can be recurrent or refractory. Recurrent asci-
tes is ascites that recurs at least three times a year despite di-
etary sodium restriction and diuretic therapy. It may be a 
forerunner of RA.5 RA is defined as ascites that cannot be 

mobilized or the early recurrence of which (after a large vol-
ume paracentesis [LVP]) cannot be prevented by medical 
therapy.5 RA can be divided into two subtypes: diuretic resis-
tant or diuretic intolerant. Table 1 details the diagnostic crite-
ria for both subtypes.

PATHOPHYSIOLOGY OF RA

Patients with decompensated cirrhosis have significant he-
modynamic changes, initiated by architectural distortion of 
the liver related to cirrhosis. The laying down of fibrous scar 
tissues and nodular formation within the liver provides the 
fixed component of obstruction to portal flow, while stellate 
cell activation furnishes the dynamic component of increased 
resistance to portal flow. Stellate cells themselves also pro-
duce extracellular matrix and collagen, adding to the fixed 
component of the increase in intrahepatic resistance as the 
liver cirrhosis progresses. Microthrombi formation within the 

Abbreviations: 
ACLF, acute-on-chronic liver failure; alfapump, automated low flow ascites pump; BNP, brain natriuretic peptide; CKD, chronic kidney disease; EABV, effective arterial 
blood volume; FIPS, Freiburg Index of Post-TIPS survival; HE, hepatic encephalopathy; LVP, large volume paracentesis; MELD, Model of End-stage Liver Disease; NSBB, 
non-selective beta-blocker; PPCD, post-paracentesis circulatory dysfunction; PTFE, polytetrafluoroethylene; RA, refractory ascites; TIPS, transjugular intrahepatic porto-
systemic stent shunt

Table 1. Diagnostic criteria for refractory ascites

Criteria

Refractory ascites Ascites that cannot be mobilized or the early recurrence of which (i.e., after therapeutic 
paracentesis) cannot be satisfactorily prevented by medical therapy

A) diuretic resistant The development of refractory ascites is due to lack of response to dietary sodium restriction 
and maximal doses of diuretics

B) diuretic intractable The development of refractory ascites is due to the development of diuretic-induced 
complications* that precludes the use of effective doses of diuretics

Duration of treatment Maximum doses of diuretic + adherence to a low sodium diet of ≤88 mmol/day for ≥1 week

Maximum diuretic doses Either spironolactone 400 mg/day or amiloride 30 mg/day plus furosemide 160 mg/day

Lack of response Mean weight loss of <0.8 kg over 4 days and daily urinary sodium excretion less than the daily 
sodium intake

Early ascites recurrence Re-appearance of grade 2 or moderate ascites with moderate symmetrical abdominal distention, 
or grade 3 with massive ascites with marked abdominal distention within 4 weeks of initial 
mobilization

Diuretic induced complications* Renal impairment, hyponatremia, hypo- or hyperkalemia, hepatic encephalopathy

Adapted from Salerno et al.5

*Renal impairment: increase of serum creatinine by >100% to a value >133 µmol/L (2 mg/dL) in patients with ascites responding to 
treatment. Hyponatremia: decrease of serum sodium by >10 mmol/L to a serum sodium of <125 mmol/L. Hypo- or hyperkalemia: change 
in serum potassium to <3 mmol/L or >6 mmol/L despite appropriate measures. Hepatic encephalopathy: development of encephalopathy 
in the absence of any other precipitating factor.
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intrahepatic vasculature can add to the distortion of the liver 
architecture by causing areas of parenchymal extinction.6 
Another process that contributes to the progressive increase 
in portal hypertension in cirrhosis is the development of col-
lateral vessels. There is angiogenesis driven by vascular endo-
thelial growth factor, augmenting the splanchnic capaci-
tance, leading to increased portal flow,7 perpetuating the 
portal hypertension. 

The development of portal hypertension has many down-
stream effects. Firstly, the distension of the splanchnic vessels 
increases the shear stress on the vessels, and this leads to the 
production of various vasodilators including nitric oxide. As a 
result, splanchnic vasodilatation occurs. Some of these excess 
splanchnic vasodilators can be transferred to the systemic 
circulation via portosystemic shunts, causing systemic vaso-
dilation. The resultant relative insufficient effective arterial 
blood volume (EABV) leads to the activation of various vaso-
constrictor systems in an attempt to reduce the extent of the 
splanchnic and systemic vasodilation and to stimulate renal 

sodium and water retention to increase the intravascular vol-
ume. However, the presence of portal hypertension will pref-
erentially localize the excess fluid into the peritoneal cavity 
as ascites, leaving the central circulation relatively deficient in 
EABV.

Another downstream effect of portal hypertension is the 
disruption of the gut vascular barrier related to venous con-
gestion from splanchnic vasodilatation and splanchnic neo-
angiogenesis. The increased permeability of the gut results 
in a rise in the translocation of gut bacteria. Many of these 
bacterial products have vasodilatory properties themselves; 
contributing to the splanchnic vasodilatation. Other compo-
nents of bacterial products can stimulate the innate immune 
system, leading to systemic inflammation. Within the liver, 
the pro-inflammatory milieu promotes further fibrosis; within 
the splanchnic circulation, inflammation promotes splanch-
nic thrombosis,7,8 further aggravating the portal hyperten-
sion, thereby perpetuating the above-mentioned portal hy-
pertension-related hemodynamic changes (Fig. 1).

Figure 1. Pathophysiology of ascites formation. DILI, drug induced liver injury; DAMP, damage associated molecular pattern; PAMP, pathogen 
associated molecular pattern; EABV, effective arterial blood volume.
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As the cirrhotic process progresses, and the portal hyper-
tension increases, the above changes become more severe, 
and the sodium retention becomes more avid, while the re-
nal circulation becomes more vasoconstricted. Ultimately, al-
tered renal blood flow sets in,9 renal hypoperfusion ensues, 
leading to the development of chronic renal insufficiency, or 
what was previously known as type 2 hepatorenal syndrome, 
and the ascites becomes refractory to diuretic therapy.

MANAGEMENT OF RA

The management of patients with RA should follow a step-
wise approach, starting with sodium restriction, and LVP. Ju-
dicious use of medications could avoid further complications. 

In the appropriate patients, the insertion of a transjugular in-
trahepatic portosystemic stent shunt (TIPS) should be con-
sidered. All patients with RA should be assessed for liver 
transplant (Fig. 2).

Dietary sodium and fluid restriction

Dietary sodium restriction is required at all stages of ascites 
including those with RA, as it reduces the rate of ascites accu-
mulation. It is recommended that daily sodium intake should 
be limited to 88 mmol or 2 g per day.10 Counselling with a di-
etitian is helpful, as is frequent reviews of food diary, espe-
cially in patients who are accumulating ascites at a rapid rate. 
Information on where to purchase low sodium food items 
and advice on low sodium recipes are other measures that 

Figure 2. Suggested treatment algorithm of refractory ascites. ICA, International Ascites Club; LVP, large volume paracentesis; PPCD, post 
paracentesis circulatory dysfunction; TIPS, transjugular intrahepatic portosystemic stent shunt; alfapump, automated low flow ascites pump; 
CKD, chronic kidney disease. *Second line therapies are: LVP, TIPS or alfapump.
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can improve compliance with sodium restriction. Some pa-
tients who have been labeled as having RA can lose their as-
cites and start responding to diuretics again once they ad-
here to their sodium restriction, especially in patients whose 
daily renal sodium excretion is more than 88 mmol/day.

Fluid restriction is not required in patients with RA. It is dif-
ficult to enforce and is not practical. Fluid restriction is only 
useful when the fluid intake is less than the urine output, 
which in patients with RA is often around 500 mL/day. In pa-
tients who have hyponatremia with serum sodium of ≤125 
mmol/L, it is recommended that some fluid restriction be in-
stituted.11 However, the level of serum sodium that should 
initiate fluid restriction has not been well defined.

Calculating the sodium balance

This is important in determining compliance with dietary 
sodium restriction, especially in patients who are rapidly 

gaining weight after a LVP. A 24-hour urine collection to mea-
sure the renal sodium output and a weight chart are re-
quired. A 24-hour urine collection is preferred to a spot urine 
sample as it is more accurate. In patients who are prescribed 
an 88 mmol daily sodium restriction diet, and who are ex-
creting no urinary sodium at all, the daily sodium accumula-
tion is 88 mmol/day or 616 mmol/week. Since the ascitic so-
dium concentration is the same as serum sodium concentration, 
the weekly ascites accumulation is 616 mmol/week ÷ 140 
mmol/L or 4.4 L/week. Any patient who is requesting a 
weekly LVP of more than 4.4 L is clearly non-compliant with 
dietary sodium restriction, and repeat dietary counselling is 
needed (Fig. 3). The accumulation of ascites is usually a little 
less, as there is insensible loss of sodium through the respira-
tory tract. Frequently, a food record is very revealing, as many 
patients regard sodium restriction as “just not adding salt at 
the table” without realizing that many prepared food items 
are high in sodium. Patients who are excreting more than 88 

Figure 3. Calculating the sodium balance. LVP, large volume paracentesis; Na, sodium; TIPS, transjugular intrahepatic portosystemic stent 
shunt. *Renal impairment as indicated by increase of serum creatinine by >100% to a value of >133 µmol/L or 2 mg/dL; or hyponatreamia with 
a decrease in serum sodium of >10 mmol/L to a value of <125 mmol/L; or hypokalemia to a value of <3.0 mmol/L; or hyperkalemia to a value 
of >6.0 mmol/L; or the development of hepatic encephalopathy in the absence of any other precipitating factors.
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mmol of sodium per day should be losing weight while on an 
88 mmol sodium intake per day, as they should be in a nega-
tive sodium balance. If this is not happening, the dietary re-
education is needed.12

Albumin infusions

Regular albumin infusions have been advocated for the 
management of patients with decompensated cirrhosis. In-
deed, in patients with uncomplicated ascites who were still 
responding to diuretic therapy, the use of regular albumin in-
fusions, initially 40 g twice weekly for 2 weeks, then 40 g 
weekly for a total of 18 months, has been shown to improve 
their overall survival,13 especially in patients whose serum al-
bumin was maintained at a minimum of 40 g/L.14 However, 
for patients with more advanced cirrhosis who were on the 
liver transplant waiting list, the use of regular albumin in-
fusions at a dose of 40 g every 2 weeks plus midodrine did 
not impact their probability of developing complications nor 
their survival.15 In the only randomized controlled trial includ-
ing 70 patients with cirrhosis and RA, 45 patients were ran-
domized to receive 40 g of albumin twice weekly.16 There was 
a significant reduction in the 24-month hospital admissions 
for complications of cirrhosis and mortality. This suggests 
that regular albumin infusions may be beneficial for these 
patients. However, further supportive randomized controlled 
trials are needed before regular albumin infusions can be 
recommended as the standard of care for patients with cir-
rhosis and RA. It also appears that the dosing and frequency 
of infusions may be important to achieve positive results. 

The use of non-selective beta-blockers (NSBBs)

NSBBs are the cornerstone in the management of portal 
hypertension in cirrhosis. The blocking of β1 adrenergic ac-
tion reduces heart rate and hence cardiac output by 20%; the 
blocking of β2 adrenergic action in the splanchnic vascula-
ture allows unopposed adrenergic action, causing splanchnic 
vasoconstriction, and hence reduced portal inflow including 
that from collateral vessels by about 15%. Therefore, the total 
reduction in portal venous flow with NSBB use is approxi-
mately 35%. Labetalol and carvedilol are 2 NSBBs that also 
have α1 adrenergic blocking effects, and therefore can cause 
intra-hepatic vasodilatation, with further reduction in portal 
pressure. The use of NSBB in patients with compensated cir-

rhosis and clinically significant portal hypertension (hepatic 
venous pressure gradient ≥10 mmHg) has been shown to 
significantly reduce the likelihood of decompensation or 
death.17 However, the use of NABBs in patients with ascites is 
more controversial. The initial studies certainly indicated that 
the use of NSBBs in patients with ascites, especially those 
with RA, was associated with increased complications and 
mortality.18-21 Subsequent studies showed that NSBB use in 
patients with ascites, including those with RA had no impact 
on the development of renal dysfunction or mortality.22,23 
There were also less bacterial infections with NSBB use.24 In 
fact, the withdrawal of NSBB was associated with an increase 
in the likelihood of variceal bleeding, bacterial infections, and 
the development of renal dysfunction, as well as an increase 
in hospitalization rate and mortality.25 In patients with acute-
on-chronic liver failure (ACLF), many of whom had RA, the 
use of NSBB was thought to be associated with a reduction in 
ACLF grade.26 These seemingly contradictory findings may 
be related to significant heterogeneity among the various 
studies.

The recent detailed evaluation of the cardiovascular effects 
of NSBB use in advanced cirrhosis has shed some light to 
guide the use of NSBB in patients with RA.27 These patients 
with their significant arterial vasodilatation are critically de-
pendent on adequate cardiac systolic function and sympa-
thetic hyper-activity to maintain renal perfusion. Therefore, 
the use of NSBB may impair cardiac systolic function and re-
duce the renal perfusion pressure to the point that is below 
the threshold of renal blood flow autoregulation. That is, the 
kidneys are no longer able to adjust the renal perfusion in re-
sponse to a fall in the perfusion pressure. Therefore, patients 
with RA who are taking NSBB are at risk for the development 
of renal dysfunction including hepatorenal syndrome.28 The 
guidance from the 2021 American Association for the Study 
of the Liver on the management of ascites suggests that NS-
BBs may be withheld in patients with hemodynamic abnor-
malities as indicated by low systolic blood pressure <90 
mmHg, hyponatremia with serum sodium <130 mmol/L, or 
the presence of acute kidney injury. NSBBs might be reintro-
duced if circulatory dysfunction improves with improvement 
of these parameters.11 Carvedilol is not recommended for pa-
tients with RA as it causes more systemic hypotension due to 
its additional adrenergic blocking effects.29
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Large volume paracentesis (LVP)

LVP arbitrarily has been defined as removal of ascites of >5 L. 
Because LVP does not correct the underlying pathophysiol-
ogy of ascites formation, ascites recurs soon after a session of 
LVP. This is because the loss of ascites through LVP is associat-
ed with a reduction in the intra-abdominal pressure, and this 
tends to exaggerate the pressure difference between the cir-
rhotic liver and the abdominal cavity, which encourages the 
rapid refilling of the abdominal cavity. Therefore, repeat LVPs 
are usually required in the management of these patients. 
Repeat LVPs have been shown to be safe and effective in the 
management of RA in cirrhosis, and is associated with lower 
incidence of electrolyte abnormalities, renal dysfunction, and 
hemodynamic instability when compared to continued diur-
etic use.30 However, the redistribution of the circulatory vol-
ume to refill the abdominal cavity can lead to a further re-
duction in the EABV, increasing the likelihood of developing 
further renal dysfunction, dilutional hyponatremia, and risk 
for mortality, a condition known as post-paracentesis circula-
tory dysfunction (PPCD).31 Therefore, volume replacement 
with colloid solutions such as albumin has been recom-
mended following LVP to prevent PPCD.32 In general, the 
higher the volume of LVP, the more likely the patient is to de-
velop PPCD. There has never been a dose response study for 
albumin use for LVP and the literature has reported various 
doses of albumin being used with LVP. Expert opinion sug-
gests an albumin dose of 6–8 g/L of ascites removed,11 al-
though reduced dose of 4 g of albumin/L of ascites removed 
was equally effective in the prevention of PPCD.33 A further 
study showed that by providing a higher amount of albumin 
of 9.0±2.5 g/L of ascites removed and limiting LVP to 8 L can 
prevent the development of renal dysfunction despite the 
presence of PPCD.34 Survival was also not affected over a 
mean follow-up of 2 years in those who developed PPCD.

It has been suggested that paracenteses of <5 L do not re-
quire any intravascular volume replacement, as these small 
paracenteses are not associated with significant disturbance 
of systemic and renal hemodynamics.35 However, in patients 
with ACLF, albumin use with small volume paracentesis has 
been shown to reduce the incidence of PPCD together with 
its attendant complications such as acute kidney injury, 
hyponatremia, and high mortality.36 This is because albumin, 
with its volume expanding, anti-inflammatory and immune 
modulatory properties, can significantly reduce the height-

ened inflammation and severely deranged hemodynamics 
that are commonly observed in patients with ACLF.

Finally, the presence of coagulopathy should not be a con-
tra-indication to LVP, as minimal bleeding was reported with 
LVP even in patients who had an PT-INR of >1.5 and a platelet 
count of <50×109/L.37 Therefore, the infusion of platelets or 
clotting factors are not necessary for LVP.

TIPS

A TIPS is a prosthesis that bridges a branch of the portal 
vein with a branch of the hepatic vein and is very effective in 
reducing the portal pressure. Physiologically, the lowering of 
portal pressure allows the gradual return of the splanchnic 
volume to the central circulation, thereby slowly filling the 
EABV.38 This is associated with the gradual suppression of the 
activated renin-angiotensin-aldosterone and the sympathet-
ic nervous systems,39 accompanied by a gradual reduction in 
the severity of renal sodium retention in these patients. 
When the activities of these neurohormonal systems have 
fallen to below their sodium retaining thresholds, we can ex-
pect ascites clearance. This usually takes about 3 to 6 
months.40 Six months post TIPS placement in patients with 
RA, 45% of patients show complete response, whilst 63% 
show partial response.41 Eventually, TIPS is effective in con-
trolling ascites in approximately 80% of patients.  Therefore, 
it is important to manage patient expectation, as TIPS does 
not clear the ascites instantly; rather, the ascites will gradually 
diminish until it eventually disappears. While the ascites is 
still present, it is important to continue dietary sodium re-
striction until total ascites clearance. The use of diuretics 
post-TIPS is controversial, as this tends to reduce the EABV, 
and theoretically can delay the clearance of ascites.

Several randomized controlled trials have compared TIPS 
vs. LVP in the management of RA (Table 2),42-47 and all shown 
that TIPS is significantly better than LVP in the control of asci-
tes. However, the survival advantage of TIPS over LVP in pa-
tients with RA was not established until recently,48 and this is 
dependent on careful patient selection.49,50 In general, 
younger patients who have a low Model of End-stage Liver 
Disease (MELD) score tend to do well with excellent trans-
plant-free survival at 3 years.50 This is especially true if the pa-
tient’s major problem is related to portal hypertension and 
not liver dysfunction. A small increase in patient’s age, MELD 
score, or hemodynamic parameters can decrease transplant-
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free survival significantly.50 For the former patient, TIPS can 
be used as a definitive treatment for the RA, while for the lat-
ter patient, TIPS is used as a bridge therapy while waiting for 
a liver transplant. A recent study suggests that a TIPS inserted 
in patients with recurrent ascites (the need for at least three 
LVPs within 12 months with a time interval of >4 weeks be-
tween LVPs) could result in fewer side effects and improved 
survival when compared to LVP (93% vs. 52%, P=0.003);51 in 
particular, the post-TIPS incidence of hepatic encephalopathy 
(HE) (see below) was similar between the two groups. How-
ever, this study has not been replicated, and therefore, TIPS 
insertion at the stage of recurrent ascites cannot be recom-
mended as standard of care yet.

The insertion of TIPS is associated with many complica-
tions. Immediate complications related to the procedure in-
clude arrhythmia, hemoperitoneum, and liver capsule rup-
ture, which in experienced hands are rare. Other complications 
in the early post-TIPS period include shunt migration, shunt 
kinking, and ischemic hepatitis as evidenced by a significant 
rise in liver enzymes and hemolytic anemia. Therefore, pa-
tients may remain jaundiced for several weeks to months 
post TIPS. When bare stents were used in earlier times, shunt 
stenosis occurred frequently. These are now relatively un-
common with the polytetrafluoroethylene (PTFE) covered 
stents,52 related to reduction in the thickness of the neoin-
tima. The major clinical complication is HE, either newly 
onset or worsening of existing HE irrespectively of the type 
of stent used, estimated to occur in 30–50% of patients.53,54 
The risk factors for the development of HE includes advan-
cing age, higher Child-Pugh and MELD scores, prior episodes 
of spontaneous HE, sarcopenia and lower portal systemic 
pressure gradient post-TIPS.55 The latter is usually associated 
with a maximally dilated TIPS. A recent report confirmed a 
lower incidence of HE (27%) in patients who had their PTFE 
stent deliberately under-dilated to 6 mm compared to pa-
tients whose stent was dilated to 8–10 mm (54%) without 
any negative impact on variceal bleeding or ascites recur-
rence or on the incidence of stent thrombosis.56 Therefore, it 
appears that either under-dilation or smaller diameter stents 
are more appropriate to reduce the likelihood of post-TIPS 
HE. The use of lactulose and rifaximin pre-emptively has also 
been shown to provide better HE control in the post-TIPS 
period.57,58 Another potential complication of TIPS insertion is 
the development of cardiac failure post-TIPS. The placement 
of TIPS returns a significant volume from the splanchnic 

circulation to the systemic circulation, and the cardiac output 
can increase by up to 50%.38 Therefore, patients with pre-ex-
isting cardiac dysfunction, whether systolic incompetence or 
abnormal diastolic relaxation, or the presence of pulmonary 
hypertension are at risk for post-TIPS cardiac decompensa-
tion. The appropriate pre-TIPS cardiac investigations include 
electrocardiogram, echocardiogram, and measurement of 
brain natriuretic peptide (BNP).59 A normal cardiac investiga-
tion with a BNP level of <40 pg/mL and a pro-N-terminal BNP 
of <125 pg/mL have been reported as indicators that will rule 
out cardiac decompensation post-TIPS.60

Other pre-TIPS investigations include assessing for sites of 
infection, especially biliary and dental infections. Once the 
TIPS is inserted, any source of infection that can reach the 
TIPS via the blood stream may produce endotipsitis. Al-
though this is a rare complication, the occurrence of endotipsitis 
will lead to recurrence of bacteremia which may not be eradi-
cated even with prolonged courses of antibiotics.61

Appropriate patient selection is very important to optimize 
patient response to TIPS with clearance of ascites and to re-
duce the likelihood for complications. Various academic soci-
eties have recommended against placing a TIPS in patients 
who are older than 70 years of age, with a MELD score of >18, 
who have had spontaneous HE ≥ grade 2, or the presence of 
cardiac failure, pulmonary hypertension, liver cancer, sepsis, 
or occlusive portal vein thrombosis.11,62 Clearance of ascites 
with TIPS is associated with improved quality of life,63 better 
nitrogen balance,64 significant muscle gain,65 and improved 
survival.48,66,67 A recently validated Freiburg Index of Post-TIPS 
survival (FIPS) included age, bilirubin, albumin, and creati-
nine in its prediction of high risk for mortality post-TIPS. Pa-
tients in the high-risk category had a median post-TIPS sur-
vival of 5 months vs. 48 months in the low-risk group (P<0.001).68 
However, the predictive power of FIPS is not as accurate in 
patients who have received an early TIPS for ascites that has 
not yet reached the refractory stage. A further study showed 
improved post-TIPS survival in patients who received an 8 
mm covered stent compared to those who received a 10 mm 
covered stent.69

The automated low flow ascites pump 
(alfapump) 

The alfapump is a programmable and rechargeable device 
that is implanted subcutaneously. It slowly pumps the ascites 
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from the peritoneal cavity via a peritoneal catheter and dis-
charges it via a bladder catheter into the bladder, from there 
it is discharged as urine (Fig. 4). Effectively, it is performing 
continuous small volume paracentesis. The device is pro-
grammed to pump ascites for up to 16 hours during awake 
hours, so not to disturb the patient’s sleep by requiring the 
patient to urinate the ascites at night. The device is fitted 
with various sensors in the peritoneum and in the bladder so 
that it will stop pumping if there is little or no ascites. The 
rate of ascites discharge can also be adjusted according to 
the patient’s dietary sodium consumption. Therefore, the 
management of ascites is individualized. Usually, the use of 
the alfapump system does not require the concomitant use 
of albumin infusions.

A randomized controlled trial,70 several prospective,71-75 and 
retrospective76 studies as well as a meta-analysis77 have 
shown that the alfapump is effective in the control of ascites 
by reducing the frequency and volume of paracenteses. The 
initial study showed a high incidence of complications in-
cluding infection of the alfapump system, pump malfunc-
tion, and dislodgement of catheters.71 With the use of pro-
phylactic antibiotics, refinement of pump design, and the 
implantation techniques, these complications have become 
less frequent. A proportion of patients still develop renal dys-
function despite the slow continuous discharge of ascites. A 
physiological study showed that there is still activation of the 

various vasoconstrictor systems with the small volume but 
continuous paracentesis.78 It has been suggested that pa-
tients should be monitored for the development of renal 
dysfunction, and given intermittent albumin as required. 
Therefore, it is prudent to avoid alfapump insertion in pa-
tients with renal dysfunction with serum creatinine >132 
μmol/L (1.5 mg/dL) or estimated glomerular filtration rate 
<30 mL/min/1.32 m2.79 Other contra-indications for alfapump 
insertion include at least 2 or more systemic or local abdomi-
nal infections in the previous 6 months, recent intra-abdomi-
nal surgery, history of bladder cancer, previous solid organ 
transplantation, and bilirubin level >85 μmol/L.79

Once the ascites is under control, patients show significant 
improvement in their mobility and quality of life.75,80 The ef-
fects of the alfapump on the survival of these patients has 
not been formally studied but has been shown to be at least 
the same as patients who undergo regular LVP.66

Liver transplantation

Liver transplantation remains the definitive treatment for 
patients with RA and concomitant liver dysfunction. How-
ever, for patients whose major complications of liver cirrhosis 
are related to portal hypertension alone without significant 
liver dysfunction, their priority for liver transplantation re-
mains low. A recent publication has shown that patients with 

Figure 4. The automated low flow ascites pump (alfapump) system in situ.

Pump incision

Alfapump

Supraumbilical incision (2 cm)

Peritoneal catheter

Bladder catheter

Suprapubic incision (1.5 cm)
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ascites and a MELD score of <15 still had a mortality risk of 
47.5% at 1 year without a liver transplant, related to infec-
tious causes.81 The presence of persistent ascites is equivalent 
to adding 4.5 MELD82 or 3.5 MELD-Na83 score points to the 
patient’s calculated MELD, especially in patients with a lower 
calculated MELD score of less than 21.83,84 Therefore, patients 
with RA as the only manifestation of cirrhosis should still be 
considered for liver transplantation despite fairly low MELD 
score. Patients with RA and concomitant hyponatremia will 
have higher priority for liver transplant as their ranking will 
be captured by a higher MELD-Na score. After liver trans-
plantation, ascites may persist for weeks to months, as it 
takes time for the systemic and renal hemodynamics to ad-
just back to normal, especially if high portal inflow persists 
after liver transplantation.85 Therefore, patients are advised 
to remain on sodium-restricted diet in the post-transplant 
period until ascites disappears.

Treatment of RA in patients with chronic kidney 
disease (CKD)

CKD has always been known to be associated with RA. It 
used to be known as type 2 hepatorenal syndrome.86 How-
ever, the prevalence of CKD in cirrhosis is increasing, related 
to the increased prevalence of nonalcoholic steatohepatitis 
and its associated conditions such as diabetes mellitus and 
systemic hypertension.87 Furthermore, it is now also recog-
nized that CKD can develop after repeat episodes of acute 
kidney injury.88 There is very little published literature specifi-
cally on the management of ascites in patients with CKD. In 
general, patients with RA and CKD should have their ascites 
managed the same way as patients without CKD. However, 
the volume of ascites removed at paracentesis should not be 
excessive, as the risk for acute kidney injury post-paracentesis 
is proportional to the volume of ascites removed.89 The inser-
tion of a TIPS to treat RA in patients with CKD also appears to 
be safe.90 When these patients are being evaluated for liver 
transplantation, consideration should be given for combined 
liver kidney transplant, especially in patients with stage ≥3b 
CKD with their GFR at ≤44 mL/min/1.73 m2 for more than 3 
months.

Palliative care in patients with RA

There remains a significant number of patients with RA 

who are not liver transplant candidates. They are not appro-
priate as TIPS recipients because of comorbid conditions, and 
the alfapump system is not widely available. Therefore, LVP 
remains the only option available to these patients as a treat-
ment for their RA. Recently, there has been a push for these 
patients to receive palliative care as their survival is rather 
limited.91 There is some interest in the use of a tunnelled 
catheter to provide long-term ascites drainage at home rath-
er than having regular hospital visits for LVPs.92,93 Some pa-
tients reported preference for the tunnelled catheter as this 
avoids repeat LVPs in hospital, and therefore improved quali-
ty of life.94 However, bacterial peritonitis, ascites leakage, and 
local cellulitis remain concerns.95 Therefore, until there are 
well-designed randomized controlled trials to confirm its 
safety and efficacy, this cannot be recommended as standard 
of care for patients with advanced liver disease and RA.96

CONCLUSION

RA represents further deterioration of the patient with asci-
tes when the ascites is no longer responsive to diuretic thera-
py. Despite this, sodium restriction remains an integral part 
of the management of these patients. LVP remains the cor-
nerstone of ascites management, but care needs to be taken 
to avoid inducing the development of PPCD. Regular infu-
sions of albumin may be of benefits but remain to be proven. 
In the appropriate patients, TIPS insertion can provide per-
manent relief of ascites. The use of an alfapump system in 
patients who are not TIPS candidates can provide slow and 
continuous ascites removal, therefore eliminating abdominal 
bloating with associated benefits of increased appetite, and 
eventual improved mobility. This requires long-term use of 
antibiotics as prophylaxis against infection of the alfapump 
system. As the prognosis of patients with cirrhosis is nega-
tively impacted by the presence of RA, these patients need 
to be assessed for liver transplant. In patients with RA and 
CKD, consideration should be given for combined liver-kid-
ney transplant.
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