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FIG. 1. Pathogenesis of ascites and related complications of cirrhosis. The central event consists of effective arterial underfilling as a result
of splanchnic vasodilation leading to activation of vasoconstrictor (e.g., renin-angiotensin) and antidiuretic (e.g., arginine vasopressin)
factors. Portal hypertension leading to increased sinusoidal hydrostatic pressure and increased gut permeability allowing bacterial
translocation, contributing further to the pathogenesis of complications associated with ascites, including hyponatremia, AKI, HRS, and
spontaneous bacterial infections. Abbreviation: AQP2, Aquaporin-2.
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FIG. 2. Diagnostic approach to new-onset ascites. 11'\,(la}r include right heart catheterization. Abbreviations: Abd, abdominal; ADA,
adenosine deaminase; AFB, acid fast bacterium; HV, hepatic venous; SAAG, serum-ascites albumin gradient; TJLB, transjugular liver

biopsy.
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Poor Prognosis of Patients with Ascites
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Cumulative incidence of failures
(death or OLT)

Months from first episode of decompensation

AoCLF 53 33 20 7
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(Bruno et al, Am J Gastro 2013)



Pathophysiology of Ascites & Renal Dysfunction in Cirrhosis
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(Bernardi M, et al. J Hepatol 2015)
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PRO: Ascitic fluid cell count should be routinely sent with
every therapeutic paracentesis to assess for spontaneous
bacterial peritonitis

Sasha Deutsch-Link | Patrick T. Campbell | Neil D. Shah

CLINICAL LIVER DISEASE

TABLE 1 Summary of benefits of routine cell count testing on therapeutic paracenteses

SBP can be entirely asymptomatic
SBP diagnosis is challenging Provider clinical suspicion for SBP has a sensitivity of {50%[3]

SBP is prevalent A 2021 meta-analysis found that the incidence of SBP in routine outpatient
therapeutic paracenteses was 2% per procedure 6
More than 60% of patients who meet the criteria for SBP prophylaxis but do not
receive it will develop SBP within a year
Early diagnosis and treatment improve outcomes Mortality for SBEP hospitalizations = 18%[-”

Early paracentesis reduces inpatient mortality t}',f 50%L6]
Early paracentesis reduces 6-month m«t:-rtalitg.r[g

Many high-risk patients are not receiving appropriate Up to 70% of patients who meet criteria for SBP prophylaxis may not receive it.[m]
prophylaxis 60% of patients \gﬁho meet criteria for SEP prophylaxis but don't receive will get SEP
within 1 y’aar.[
Cell counts could be cost-effective Medicare cell count = $5.6EI[11]
One inpatient hospital day for patient with CLD = $2608'2 = 465 cell counts
Potential reduction in inpatient hospital stays, intensive care unit admissions, and
need for repeat paracenteses
Further cost benefits are associated with reduced morbidity and mrtalit[a’g]

Abbreviations: CLD, chronic liver disease; SBP, spontaneous bacterial peritonitis.



Al is your friend

4 Al Overview

Yes, according to current standards of practice, culturing ascitic fluid in
blood culture bottles at the bedside is standard care. This method is more
sensitive than conventional methods at detecting bacterial peritonitis. The
blood culture bottle method can improve sensitivity by 40%, increasing the
yield from less than half to about 80%. It can also detect bacterial growth
more quickly.

The blood culture bottle method works by providing a more nutritious
environment for the bacterial agents that cause infection than the ascitic fluid



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
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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

18-month survival probability (%)
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(Caraceni P, et al. J Hepatology 2021)



Albumin as a Treatment for Ascites

The MACHT Study
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Median dose of Midodrine 23mg/day, albumin dose: 40gm every 2 weeks
(Sola E, et al. J Hepatol 2018)



Why the Discrepancy

ANSWER trial MACHT trial
Type Randomised Randamised
Open label Placebo controlled
Interventional treatment  HA 40 g twice a week for  HA 409 every 15 days plus
2 weeks, then 40 g every  midodrine,
week,
Total number of patients 431 (218 HA/213 5MT) 173 (87 HA+midodrine/Ba
(number of patients in SMT)
each group)
Mumber (%) of patients 34 (8) 173 (100}
in waiting list for LT at:
enrolment
MELD at enrolment (HA/ 12113 1718
SMT)
Duration of interventional 17.6 (8.0-18.0) months* 63 dayst
treatment
Mumber (%) of patients 37 (5) 106 (B1)
under-going LT during the
follow-up
Effect of interventional Increase in serum Mo significant change,

freatment on serum
albumin concentration

Outcomes according to the
interventional treatment

alburmin concentration
{0.6-0.8 gfdL) in the first
maonth,

Reduction of mortality
and complications,

No effect on mortality or
complications.

(Bernardi M, et al, Gut 2020)



Refractory Ascites

Diuretic-resistant

®  Weightloss <1.5kg/week while on =
30mg of amiloride

or 400mg of spironolactone — 2o0ne week

plus 160mg of furosemide daily

—

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



Management of Refractory Ascites

Yes
Refractory LVP with Liver
Ascites albumin dysfunction®

Monitor for ;
PPCD?2 Consider

TIPS

(Biggins S et al, Hepatology 2021)



Large Volume Paracentesis
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Removing large volume of
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abdominal pressure

This will exaggerate the
pressure difference between
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This has the tendency to reduce
the intravascular velume further
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faster
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developing hyponatremia and
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Albumin as Prevention of PPCD with Paracentesis

Control

Other volume expander
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(Bernardi M et al, Hepatology 2012)



TIPS as a Treatment for Ascites

Serum creatinine
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(Tan HK, J Gastro Hepatol 2015)



TIPS as a Treatment for Ascites

Bl Complete response
B Partial or no response

Proportion

(Tan HK, J Gastro Hepatol 2015)



TIPS as a Treatment for Ascites

1.01
0.94

ity

Predicted mortal

0.7
0.6
0.5
0.4
0.3
0.2
0.1-
0.0,

ncontam
BELM=45 —
'-’..1'.--«_'|-|.1.-- 1) '_h Faracantesis
M= ..I _|' MELD B TS _J J MELD=10
5 MELT=15 P L--
= ri,'!—_r
' F n--T TIPS
- ];-v!’ MELD=10

12 18 24 30 36
Months

(Bhogal & Sanyal, Clin Gastroenterol Hepatol 2011)



Early TIPS for Ascites

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 9114 9.0+1.6 0.922
MELD score 121 +£3.5 13.1+3.9 0.289
Diuretics used
Furosemide 68 + 67 58+24 0.474
(mg/day) 109 + 58 120 + 56 0.580
Aldosterone
antagonist (mg/day) (Bureau C et a

, Gastroenterol 2016)



Early TIPS for Ascites

Control of Ascites Transplant-free Survival
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(Bureau C et al, Gastroenterol 2016)



Covered transjugular intrahepatic portosystemic shunt implantation improves renal function in

patients with cirrhosis and ascites

()

BACKGROUND & AIMS RESULTS
» Guidelines suggest implantation of a TIPS in patients Patie aracte
with recurrent/refractory ascites, a population at risk for Age in years, mean + SD 587 +8.9
HRS _ Male sex, % 75.7
— However, data on the course and risk of HRS after TIPS - - -
are limited Child-Pugh class C cirrhosis, % 19.5
»  AIM: to explore the course and risk of HRS after TIPS MELD, median (range) 13 (6-30)
All patients (BUN)
METHODS o BUN improved consistently
40 B
Patients with cirrhosis and ascites undergoing covered TIPS . and significantly from median
implantation for ascites (N=169) 230 +  BL: 26.3 mg/dL (IQR:
A/ H \\*,4\ - 17.8-37.2) to
I BL CPS, serum creatinine (sCr) and BUN | T20 : \{\§ «  M12: 15.7 mg/dL (IQR:
v 11.9-21.9) (p<0.0001)
| TIPS | g0 . .9) (p<0. )
v N hﬂn\?i:r:piﬁgr{ns vs. pre-TIPS.
sCr and BUN assessments: & &S
2-7 days after TIPS € N T S
Months (M) 1, 3, 6, and 12 after TIPS Time after TIPS implantation

Bucsics T, et al. ILC 2021; 0S-925

The Home of Hepatology




Covered transjugular intrahepatic portosystemic shunt implantation improves renal function in

patients with cirrhosis and ascites

()

RESULTS (CONT. + Renal function improved (sCr decrease by >0.3 mg/dL)
. sCr decreased from BL to M12 (p=0022) — In61.8% of patients with a BL-sCr of 1.2-1.5 mg/dL
— Improved most in patients with HRS* and in — In82.2% of patients with HRS*
patients with BL-sCr of 1.2-1.5 mg/dL BL creatinine 1.2-1.5 mg/dL Patients with HRS
— Remained stable in patients with <1.2 mg/dL at o Snproved renal function o nproved renal function
BL (p=03576) W Worsened renal function W Worsened renal function

BL creatinine 1.2-1.5 mg/dL
_.2.5] : @
£20 g g
g = s
'S 1.5]
©
e
G 1.0]
£
2
3 0.5] @
Mean tSEM. i i )
0.0 | All comparisons vs. pre-TIPS. » Diuretic treatment was reduced in 45.6% (51.2% of HRS)
FEF S at the next clinical visit after TIPS
< " )
G.Oe" & W & ,54\" b@" 0<°° — However, 25.4% (31.1% of HRS patients) still
¥ .
& required paracenteses post TIPS

*No CKD, baseline creatinine >1.5 mg/dL.
Bucsics T, et al. ILC 2021; 0S-925

CEASL

The Home of Hepatology




Covered transjugular intrahepatic portosystemic shunt implantation improves renal function in

patients with cirrhosis and ascites

RESULTS (CONT.

*  Post-TIPS acute kidney injury was uncommon + Median TFS was numerically longer in patients

— Inmany cases, non-TIPS-related triggers were who resolved HRS than in those who did not
\dentified (15/26) o — Median 1774 (120-3788) days vs 41 (30-2385)
* BL-sCr and BL-BUN did NOT significantly days, respectively; p=0.130
impact on TFS (p>0.05 for both) ' ’

Survival by baseline creatinine

— Normal renal function: pre-TIPS SCr<1.2 mg/dL CON c LUSION

== Impaired renal function: pre-TIPS SCr 1.2-1.5 mg/dL
—— HRS: pre-TIPS SCr >1.6 mg/dL

1.00 * TIPS implantation significantly improves renal
2 function and ascites control in patients with
g 078 ) recurrent/refractory ascites and HRS
g 0.25 significantly impact on mortality after TIPS
Log rank. P = 0.7040 » Acute kidney injury after TIPS was often
sationts :t:gk % 180 270 360 450 540 630 a;go precipitated by non-TIPS-related complications

(all values in mg/dL)
SCr<1.2: 90 63 53 a7 43 38 36 32 30

SCr1.2-1.5:. 34 27 23 19 18 16 15 14 13
SCr>1.5: 45 30 27 23 20 19 19 18 15

Bucsics T, et al. ILC 2021; 0S-925

"EASL

The Home of Hepatology




Ascites Management in Patients with CKD

* Repeat LVP is acceptable

No clear guidelines

* 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

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

Patients

Age 61 62
Alcoholic cirrhosis

MELD 12 11
Infections

A creatinine
/baselines (d 21)

2019
MANILA



Alfapump vs paracentesis in refractory ascites

Cumulative incidence of all paracentesis and LVP over time
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Bureau C et al . ] Hepatol 2017; 67: 940. MANILA




Alfapump: unresolved issues

* Impact on kidney function

Impact on nutrition

Impact on albumin

Bacterial infections

Long term outcome

LIS, 2019
MANILA




BMC
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BMC Gastroenterol. 2022; 22: 111. PMCID: PMC8905806
Published online 2022 Mar 8. doi: 10.1186/512876-022-02173-5 PMID: 35260086

Consensus care recommendations for alfapump® in cirrhotic patients with refractory
or recurrent ascites

Niels Kristian Aagaard,’ Massimo Malago,” Andrea De Gottardi,** Michael Thomas,® Gerd Sauter,’

Comelius Engelmann,” David Aranovich,® Michal Cohen,® Thierry Thévenot, ' Thomas Ehmann,"" Jeroen Capel,'?

Paolo Angeli,*® Rajiv Jalan,'* and Guido Stirimann®'®




Disclaimer

» 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

2SI, 2019
MIANILA

sequanamedical




Other drugs

2- V2-receptor antagonists :

*\VVaptan 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



® Small improvement in serum creatinine with treatment is beneficial

® Refer for consideration for liver transplant early

® Early transplantation is associated with improved outcomes



