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Poor Prognosis of Patients with Ascites

(Bruno et al, Am J Gastro 2013)



Pathophysiology of Ascites & Renal Dysfunction in Cirrhosis

Altered renal response to activation of 
vasoconstrictor systems

Portal hypertension

Obstruction to portal flow

Sheer stress
to splanchnic vessels

Translocation of gut 
bacteria & bacterial 

products
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Bacterial 
infection
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Viral hepatitis
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Inflammatory response
Chemokines, cytokines, NO

Renal failureAscites (Bernardi M, et al. J Hepatol 2015)





AI is your friend 



Stepwise Approach to Ascites Management

• Sodium restriction

• Diuretics

• Albumin infusions

• Large volume paracentesis

• TIPS

• ? alfapump (in development)

• Liver transplantation



Albumin for the Treatment of Ascites
The ANSWER Study

Serum Albumin Levels Overall Survival

Albumin dose: 40gm 2X weekly for 2 weeks, then 40gm weekly
(Caraceni P, et al. Lancet 2018)



Albumin as a Treatment for Ascites
The ANSWER Study

(Caraceni P, et al. J Hepatology 2021)



Albumin as a Treatment for Ascites
The MACHT Study

Median dose of Midodrine 23mg/day, albumin dose: 40gm every 2 weeks

(Sola E, et al. J Hepatol 2018)



Why the Discrepancy

(Bernardi M, et al, Gut 2020)



Refractory Ascites

Diuretic-resistant

• Weight loss ≤1.5kg/week while on
30mg of amiloride

or 
plus

400mg of spironolactone 
160mg of furosemide daily

≥one week

• Dietary sodium restriction ≤ 50mmol per day

Diuretic-intolerant

• Patients with ascites who cannot have their diuretic doses
increased because of the development of complications

(Int Ascites Club, Liver Int 2010)



Albumin Use in Refractory Ascites

MortalityHospitalization

20gm Albumin was given 2X per week plus standard of care
(Di Pascoli M, et al, Liver Int 2019)



Management of Refractory Ascites

(Biggins S et al, Hepatology 2021)



Large Volume Paracentesis

Portal 
hypertension

Albumin

• Removing large volume of 
ascites will lower the intra- 
abdominal pressure

• This will exaggerate the 
pressure difference between 
the portal system and the 
abdomen

• This has the tendency to reduce 
the intravascular volume further 
and refill the abdominal cavity 
faster

• Patients are at greater risk for 
developing hyponatremia and 
renal failure



Albumin as Prevention of PPCD with Paracentesis

(Bernardi M et al, Hepatology 2012)



TIPS as a Treatment for Ascites
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TIPS as a Treatment for Ascites
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TIPS as a Treatment for Ascites

(Bhogal & Sanyal, Clin Gastroenterol Hepatol 2011)



Parameter TIPS
(n=29)

LVP
(n=33)

p

Age (yrs) 56.7 ± 5.7 56.4 ± 7.9 0.87
M:F 17:12 27:6 0.06
Etiology

Alcohol 90 % 85 % 1.00
Stopped alcohol use 70 % 80 % 1.00
Chronic hepatitis C 3 % 9 % 0.616
Other 7 % 6 % 1.00

Child-Pugh score 9.1 ± 1.4 9.0 ± 1.6 0.922

MELD score 12.1 ± 3.5 13.1 ± 3.9 0.289
Diuretics used 

Furosemide
(mg/day)

Aldosterone
antagonist (mg/day)

68 ± 67
109 ± 58

58 ± 24
120 ± 56

0.474
0.580

(Bureau C et a l, Gastroenterol 2016)

Early TIPS for Ascites



Early TIPS for Ascites
Control of Ascites Transplant-free Survival

(Bureau C et al, Gastroenterol 2016)



Covered transjugular intrahepatic portosystemic shunt implantation improves renal function in 
patients with cirrhosis and ascites

Bucsics T, et al. ILC 2021; OS-925

BACKGROUND & AIMS 
• Guidelines suggest implantation of a TIPS in patients 

with recurrent/refractory ascites, a population at risk for 
HRS

– However, data on the course and risk of HRS after TIPS 
are limited

• AIM: to explore the course and risk of HRS after TIPS

METHODS

RESULTS

Patients with cirrhosis and ascites undergoing covered TIPS 
implantation for ascites (N=169)

sCr and BUN assessments:
2–7 days after TIPS

Months (M) 1, 3, 6, and 12 after TIPS

BL CPS, serum creatinine (sCr) and BUN

TIPS

Patient characteristics

Age in years, mean  SD 58.7  8.9
Male sex, % 75.7

Child−Pugh class C cirrhosis, % 19.5

MELD, median (range) 13 (6–30)

All patients (BUN)
BUN improved consistently 
and significantly from median
• BL: 26.3 mg/dL (IQR: 

17.8–37.2) to 
• M12: 15.7 mg/dL (IQR: 

11.9–21.9) (p<0.0001)



Covered transjugular intrahepatic portosystemic shunt implantation improves renal function in 
patients with cirrhosis and ascites

*No CKD, baseline creatinine >1.5 mg/dL.
Bucsics T, et al. ILC 2021; OS-925

RESULTS (CONT.) 
• sCr decreased from BL to M12 (p=0.022)

– Improved most in patients with HRS* and in 
patients with BL-sCr of 1.2–1.5 mg/dL 

– Remained stable in patients with <1.2 mg/dL at 
BL (p=0.3576)

• Renal function improved (sCr decrease by >0.3 mg/dL) 
– In 61.8% of patients with a BL-sCr of 1.2–1.5 mg/dL
– In 82.2% of patients with HRS*

• Diuretic treatment was reduced in 45.6% (51.2% of HRS)          
at the next clinical visit after TIPS

– However, 25.4% (31.1% of HRS patients) still 
      required paracenteses post TIPS 

BL creatinine 1.2−1.5 mg/dL

BL creatinine 1.2−1.5 mg/dL Patients with HRS



Covered transjugular intrahepatic portosystemic shunt implantation improves renal function in 
patients with cirrhosis and ascites

Bucsics T, et al. ILC 2021; OS-925

RESULTS (CONT.) 
• Post-TIPS acute kidney injury was uncommon

– In many cases, non-TIPS-related triggers were 
identified (15/26)

• BL-sCr and BL-BUN did NOT significantly 
impact on TFS (p>0.05 for both)

• Median TFS was numerically longer in patients 
who resolved HRS than in those who did not
– Median 1774 (120–3788) days vs 41 (30–2385) 

days, respectively; p=0.130

CONCLUSION
• TIPS implantation significantly improves renal 

function and ascites control in patients with 
recurrent/refractory ascites and HRS

• Pre-TIPS renal function parameters did not 
significantly impact on mortality after TIPS

• Acute kidney injury after TIPS was often 
precipitated by non-TIPS-related complications

Survival by baseline creatinine



Ascites Management in Patients with CKD
• No clear guidelines

• Repeat LVP is acceptable

• Avoid large volume shifts

• Give adequate volume replacement with albumin 

• If hypotensive, use vasoconstrictors

• Referral for liver transplant

• Treat underlying cause of CKD if possible



Liver Transplantation for Ascites

• Patients with good liver function and refractory ascites are 
underserved by MELD allocation system

• Patients with concomitant hyponatremia will be captured by
the MELD-Na

• Timely referral for liver transplant assessment is crucial

• Ascites can persist for a few months post liver transplant, as 
it takes a few months for the abnormal hemodynamics to 
reverse



Alfapump vs paracentesis in refractory ascites

Alfapump paracentesis P value

Patients 27 31

Age 61 62 ns

Alcoholic cirrhosis 74% 67% ns

MELD 12 11 ns

Infections 25% 30% ns

∆ creatinine 
/baselines (d 21)

12.4 4.9 ns

Bureau C et al . J Hepatol 2017; 67: 940. 



Alfapump vs paracentesis in refractory ascites

Bureau C et al . J Hepatol 2017; 67: 940. 



Alfapump: unresolved issues

• Impact on kidney function

• Impact on nutrition

• Impact on albumin 

• Bacterial infections

• Long term outcome





• The content within this presentation does not apply to the product in the 
USA and Canada, as the device there is currently under investigation

• MOSAIC Study: The final clinical study report is currently in preparation 
and has not been submitted to the FDA yet. Therefore, still to be validated 
by FDA. No claims of safety & efficacy can be made upon this specific 
feasibility study

• The Medionics PSNA-100 Peritoneal Catheter shown is currently only 
approved for use in conjunction with the alfapump system within the 
European Economic Area (EEA) & Israel

• The following training does not replace the general training within our 
QMS nor replace the information given in the Instructions For Use

 

Disclaimer



Other drugs    
2- V2-receptor antagonists : 
•Vaptan and Satavaptan were evalauted in 
phase-2 clinical trials in combination with 
fixed dose of diuretics.
•They lead to improvement of 
hyponatremia and weight loss.
•Stavaptan was associated with a 
reduction of ascites recurrence after LVP.

J Hepatol 2010



Summary

• Small improvement in serum creatinine with treatment is beneficial

• Refer for consideration for liver transplant early

• Early transplantation is associated with improved outcomes


