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A 53 yrs old woman with alcoholic cirrhosis

 With refractory ascites since 6 months
 Paracenteses > 10 litres every 10 days
 EV grade 2 in primary prophylaxis NSBB
 Chronic skin suppuration

What do you think about NSBB in this case?

Refractory ascites in liver cirrhosis

Adebayo D et al. Am J Gastro 2019

Beta-blockers in ascites : good or bad?

Wong F et al. Hepatology 2010;52:811-3

NSBB in patients with refractory ascites

A 53 yrs old woman with alcoholic cirrhosis

 With refractory ascites since 6 months
 Paracenteses > 10 litres every 10 days
 EV grade 2 in primary prophylaxis NSBB
 Chronic skin suppuration

Is it refractory ascites ?

Diagnosis of refractory ascites

A 53 yrs old woman with alcoholic cirrhosis
 Doppler US : no PVT no HCC
 Serum sodium 134 mmol/l
 Albumin 31 g/l
 Platelets : 135 G/L
 Bilirubin 20.8 µmol/l
 INR 1.3
 Creatinine 86.1 µmol/l
 Child-Pugh B8
 MELD 11

What is your option?

1.Large volume paracentesis + albumin infusion
2.TIPS
3.Alfapump
4.Liver transplantation

Long-term albumin administration in
decompensated cirrhosis (ANSWER)

Caraceni P et al. Lancet 2018; 391: 2417–29

Not refractory ascites

Long-term albumin administration in
decompensated cirrhosis (ANSWER)

Caraceni P et al. Lancet 2018; 391: 2417–29

Long-term albumin administration in
decompensated cirrhosis (ANSWER)

Caraceni P et al. Lancet 2018; 391: 2417–29

Large Volume Paracentesis in refractory
ascites
 Usually performed as an outpatient procedure
 More effective and safer in managing large volume

ascites compared to diuretic therapy
 Lower incidence of renal dysfunction, electrolyte

abnormalities and much less disturbances to the
systemic and hemodynamic status
 Survival rates no different.

Large Volume Paracentesis in refractory
ascites
 Intravenous human albumin (HAS) infusions is

recommended after LVP to prevent the
development of paracentesis-induced circulatory
dysfunction (PICD).
 The AASLD recommends infusion of 6–8 g of

albumin/L of ascites removed with a
paracentesis of >5 L.

LVP in refractory ascites

TIPS in refractory ascites
Meta-analysis of 305 patients

63 % vs 52 %
49 % vs 35 %

Salerno F et al. Gastroenterology 2007;133:825-34

Simple predictive model for survival in patients
with refractory ascites and TIPS

Covered TIPS vs LVP + albumin in
refractory ascites
TIPS
(n = 29)

LVP + A
(n = 33)

Age (yrs)

56

56

Alcohol cirrhosis (%)

90

85

17
1,39
30,7
85
134
179

17
1,46
33,4
86
132
169

Child-Pugh
MELD

9,1 ± 1,4
12,1 ± 3,5

9,0 ± 1,6
13,1± 3,9

Number paracentesis before inclusion

4,5 ± 1,4

4,2 ± 1,3

Characteristics of patients

Bilirubin (µmol/l)
INR
Albumin (g/l)
Creatinine (µmol/l)
Na (mmol/l)
Platelets (G/L)

Bureau C et al. Gastroenterology 2017;152:157-63

TIPS vs LVP + albumin in refractory ascites

TIPS
(n=29)

LVP + A
(n=33)

p

32

320

<0.001

169 L

2 061 L

<0.001

1 170 g

17 727 g

<0.001

Number of paracentesis

Total volume ascites

Total albumin

Bureau C et al. Gastroenterology 2017;152:157-63

TIPS vs LVP + albumin in refractory ascites

Variceal bleeding
Hospitalization stay (days
per year)

TIPS
(n=29)

LVP + A
(n=33)

p

0

6

0.001

17 ± 28

35 ± 40

0.04

TIPS vs LVP + albumin in refractory ascites

Bureau C et al. Gastroenterology 2017;152:157-63

Risk factors for encephalopathy post-TIPS

Adebayo D et al. Am J Gastroenterol 2019

TIPS in refractory ascites

TIPS in refractory ascite
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I N TRO D U CTI O N

Refractory ascites (RA) is a serious complicat ion of cirrhosis, devel-

Alfapump in refractory ascites

oping in 5%-10% of patients with ascites every year.1 RA is associated with poor prognosis and a 6-month transplant-free survival of
only 65.3%.2 Treatments for RA are considered short-to-medium
term solutions while awaiting potential liver transplantation. Treating
tense ascites before transplant ation may also prevent further deterioration of a patient’s condition, including appetite loss, inadequate
nutrition, impaired gut motility or sarcopenia,3 and relieve discomfort.
Initial RA treatment consists of repeat large volume paracentesis
(LVP) in combination with albumin substitution.1 Although the risk of
peri-procedural complications from repeat paracentesis is low,4 - 6 and
circulatory dysfunction can be prevented with intravenous albumin
replacement,7 - 9 this treatment option poses a substantial burden on
the patient as well as on the medical team and is associated with
high economic cost.1 0

F I GU RE 1 Alfapump with peritoneal catheter (blue) and pigtail
bladder catheter (yellow)

The placement of a transjugular intrahepatic portosystemic shunt
(TIPSS) offers an alternative to repeat LVP. Four randomised clinical

transport a desired volume, a dedicated amount of motor turns is

trials, comparing bare TIPSS to repeat paracentesis, have been

necessary. In combination with the motor speed, this leads to the

reported.1 1 - 1 4 A meta-analysis of these studies2 showed that TIPSS

flow rate of the alfapump. When ascites is transported, it moves

is an effective treatment and markedly decreased the number of

past several pressure sensors. The changes in pressure sensor values

paracenteses required. However, 42% of TIPSS patients experienced

confirm fluid is actually being transported.

 The programmable and rechargeable
recurrence of tense ascites. Additionally, long-term survival benefits

The physician in charge of following up a patient implanted with

and the development of encephalopathy have been debated.1 5 - 1 7 A

the alfapump uses the alfapump Programmer, a computer running

recent randomised controlled trial in mostly Child B patients younger

FlowControl software. FlowControl allows to program the target

than 65 years comparing covered TIPSS with LVP plus albumin

daily volume, the pumping times throughout the day, the frequency

showed an improved transplant-free survival in the TIPSS group,

of pumping and to switch the alfapump on and off.

pump transports small amount of ascites
continuously from the peritoneal cavity into
the bladder to be eliminated by miction

without

significant

difference

in

the occurrence

of

hepatic

encephalopat hy.1 8

A wireless induction system is used to charge the pump in genera

twice daily. Pump parameters including operating time, cycle fre-

However, a significant proportion of patients with RA show indi-

quency and daily ascites volume can be set as clinically required for

cators of poor post-TIPSS prognosis, namely previous episode of

each patient with a wireless controller. Information from the device

 The device is fitted with sensors in the
hepatic encephalopat hy, higher age, platelet count below 75 9

about the effective ascites volume that has been transferred into the

10E9/ L and bilirubin >50 l mol/ L.1 9 Hence, novel treatment options

bladder as well as possible dysfunctions is transmitted automatically

for RA represent an important requirement in hepatology.

via the charger docking station to the manufacturer and is periodically

peritoneal cavity and bladder allowing for
individualized management of ascites.
The aim of this study was to prospectively assess safety and effi-

reported to the treating physician. Thus, pump status is continuously

cacy in cirrhotic patients with RA, who had a contraindication to

monitored and updated, and adjustments to the pump programming

TIPSS and were therefore treated with an alfapump.

by the physician are based on actual patient and pump conditions.

The automated low-flow ascites pump (alfapump, Sequana Medi-

The safety and efficacy of the alfapump system were investigated

cal AG, Zurich, Switzerland) (Figure 1) is a fully implantable pump

in the PIONEER study.2 0 The authors reported a reduction in the med-

system, developed to transfer ascitic fluid from the abdominal cavity

ian frequency of paracentesis from 3.4 to 0.2 per month and an ade-

 The pump is programmed to work during
to the urinary bladder via tunnelled peritoneal and bladder catheters

quate safety profile, so that this device was approved for commercia

that are connect ed to the subcutaneous pump. The alfapump con-

use in Europe in 2011. Results of the first randomised clinical tria

tains 4 pressure sensors to monitor the abdominal pressure and the

comparing the effect of the alfapump system with standard of care

bladder pressure and to provide information on flow rate and system

large volume paracenteses have been published recently.2 1 Compared

behaviour. A pumping cycle is initiated only if the bladder pressure

to the standard of care group, the alfapump system significantly

is below a certain threshold. At the same time, pumping is immedi-

reduced the need for LVP and patients in the alfapump group had a

ately stopped when the pressure in the peritoneal cavity drops sig-

significant improvement in health-related quality of life after 3 months

nificantly which indicates that the alfapump cannot access sufficient

as measured with the Chronic Liver Disease Questionnaire. Acute kid-

fluid.

ney injury in the immediate post-operat ive phase and pump-relat ed

awake hours so not to interfere with the
patient’s sleep.
The pump type used within the alfapump is a so called gear

pump where fluid is moved forward in between rotating gears. To

Stirnimann G et al. Aliment Pharmacol Ther 2017;46:981-91

reinterventions were the most prominent adverse events. In both
treatment groups, survival was similar.

Alfapump® system (Automated Low-Flow Ascites
Pump System, Sequana Medical, Zurich, Switzerland)

Alfapump versus large volume paracentesis
Time until the first large volume paracentesis

Multicenter randomized controlled study
N=58 patients MELD 12
Bureau C et al. J Hepatol 2018

Alfapump - results
 Reduction in LVP requirement
 Prophylactic antibiotic
 Intermittent albumin as guided by renal function

is recommended in the small proportion of
patients at risk for renal
 dysfunction.
 Alfapump system is currently not approved in
North America.

Alfapump in refractory ascites

A 53 yrs old woman with alcoholic cirrhosis
 Doppler US : no PVT no HCC
 Serum sodium 134 mmol/l
 Albumin 31 g/l
 Platelets : 135 G/L
 Bilirubin 20.8 µmol/l
 INR 1.3
 Creatinine 86.1 µmol/l
 Child-Pugh B8
 MELD 11

A 53 years old woman with alcoholic cirrhosis

Baseline

M6

20.8

21.5

Albumin (g/l)

31

34

INR

1.3

1.3

Creatinine (µmol/l)

86.1

70.3

Serum sodium (mmol/l)

134

139

Child-Pugh Score

8

6

MELD Score

11

12

Bilirubin (µmol/l)

Main evolution of hepatic and renal function between baseline and month 6

Conclusion

Before TIPS
After TIPS

