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What is uh-sai-teez Physiologically very little fluid in
males, ~20ml in females respectively

 Build up of fluid in the abdominal cavity

Fluid in the
peritoneal cavi
(ASCITES)
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Etiology

Malignancy
10%

Heart failure
3%
Cirrhosis with CSPH
81%
Tuberculosis
2%

1%

Pancreatic
1%
Misc
2%

Runyon BA, Montano AA, Akriviadis EA, et al. Ann Intern Med 1992
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Epidemiology

* Most frequent cause of decompensation in cirrhotics

» 5-10% per year of compensated patients

50% in
10 years
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Grading

Grade 1. Mild ascites: it is only detectable by ultrasound examination

Grade 2. Moderate ascites: it is manifest by moderate symmetrical
distension of abdomen

Grade 3. Large or gross ascites: it provokes marked abdominal distension
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Diagnostics
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Evaluation of ascites

« History and physical ex:

« Shifting dullness wit

al. Gut 2020

Abdominal ultrasound

« Assessment of liver andi

Insel Gruppe — Management of ascites 28.08.2023



INSELGRUPPE

When to puncture diagnostically?

New Grade 2-3 Any

complication of

ascites cirrhosis

Hospitalisation
due to

worsening
ascites
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Contraindications?

« Agitated and uncooperative patients
« Pregnancy

« Skin infection on puncture site

« DIC

 Severe bowel distension

\
A

"We don't do that here"
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Ascitic fluid analysis

Cellular count, especially neutrophils

Total protein and albumin

Inoculation of 2 cultures (10ml ascites)

According to clinical suspicion cytology, amylase, ADA, cholesterol
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What does it tell you

Total protein

>25¢g/L postsinusoidal
<25¢/L sinusoidal

Serum ascites-albumin gradient (SAAG):
>11g/L in portal hypertension (sens 97%), cardiac
<11g/L peritoneal disease

Amylase >1000 U/L pancreatic or Gl perf
Cholesterol >1.16mmol/L in malignancy
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Treatment
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Nutrition

* Moderate sodium restriction of 80-120mmol/day (i.e. 4.6 - 6.99)

: [
PR o

» Low sodium diet (<40mmol/day) favours diuretic-induced complications

* Means of control? Na/K ratio >1 without weight loss suggests non-adherence
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Nutrition

« Sufficient nutrient intake

* |nvolve a dietician
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Sarcopenia and ascites

SMI <39 cm?/m?

SMI <50 cm?/m?2
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Sarcopenia and ascites

« Retrospective analysis of 209 pts N Chmpating-sks regrassion
1.
© 06060 O g
Y Y Y ¥ 3~ :
®
Y e
0O
Prevalence of 64% =

0 20 40 60
Analysis time (months)

No Sarcopenia, LSM <21 kPa
No Sarcopenia, LSM 221 kPa

Sarcopenia, LSM <21 kPa
Sarcopenia, LSM 221 kPa

Decompensation with ascites OR 2.083

Daiti E et al. Dig Liver Dis 2021
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Sarcopenia and ascites

Competing-risks regression

» Retrospective analysis of 209 pts i
- -

® ©6 06 0 O
Y Y Y Y | o
B ; ijﬁii paa———
Y —
Prevalence of 64% 7 > " =

Analysis time (months)

No Sarcopenia, LSM <21 kPa
No Sarcopenia, LSM 221 kPa

Sarcopenia, LSM <21 kPa
Sarcopenia, LSM 221 kPa

Decompensation with ascites OR 2.083

Daiti E et al. Dig Liver Dis 2021
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Fluid restriction

* Not generally advisable

* Mostly in patients with hypervolemia and hyponatremia (<125mmol/L)
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Diuretics
o . womss D o T
« 1stline in grade 2 ascites /
_3 Renin-angiotensin- Sympathetic Antidiuretic
* Blocking hyperaldosteronismis . aldosterone nervous hormone | |
crucial systlem
: ; Proximal, distal
> Spironolacton, eplerenon Disal tubule & tubule, loopof  Collcting ducts
cndit;ng Henle & collecting
I ducts

L

* Amilorid/triamteren: less
effective

L
i Retention of salt and water
5 ) Potassium-sparing (e.g. spironolactone) I

LOOP OF HENLE
{LoH)
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Diuretics

 Proximal tubular sodium
reabsorption in long standing
ascites

 Torasemide, furosemide

efferent

OUTER MEDULLA

GLOMERULUS

Atrial Natrivretic
Peptide (ANP)

®

DESCENDING LIMB
of LoH
{permeable to water)

Diuretic site of action:
(1) Acetazolamide

(2) Osmotic diuretics (e.g. mannitol)

(3) Loop diuretics (e.g. furosemide)

(4) Thiazides (e.g. HCTZ)

(5) Potassium-sparing (e.g. spironolactone)

PROXIMAL
CONVOLUTED
TUBULE

DISTAL

CONVOLUTED

TUBULE

Parathyroid
Hormone

(PTH)

)

LOOP OF HENLE
{LoH)

ASCENDING LIMB
of Lol
(permeable to salts)

COLLECTING
ucr

Na*
i 1,0 (potentially}

Antidiuretic Horrmone
(ADH)

<~

& Catzandra Uy
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Diuretics

» Begin Spironolacton 100mg, increase every 3-4 days in 100mg steps up to
400mg

* In hypo- or non-response add torasemid (10mg, up to 40mg)

» Or when faster response is needed

» Goal of weight loss -1kg with leg edema, -0.5kg without
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Dehydratation

Encephalo- Electrolyte
pathy imbalance

Gynecomastia

Complications
of diuretics
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When not to start

» Persistent overt hepatic
encephalopathy

Gl bleeding
AKI
Acute HE

Alterations in sodium or potassium

concentration
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When to reduce or withdraw

 Acute kidney injury
* Hyponatremia <125mmol/L (torasemide>aldosterone)
« Hyperkalemia >6mmol/L (aldosterone)

» Hypokalemia <3mmol/L (torasemide)

* Hepatic encephalopathy

« Muscle cramps not responding to therapy | albumin, baclofen
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Monitoring on diuretics

Complications
« Serial measurements of Creatinin, Na and K, signs of HE

* In the beginning 1x/week

Efficacy
 Urine-Na

* Goal >78mmol/day, i.e. random Na/K ratio in spot urine 1.8-2.5
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Response to diuretics

WHENASCITES

taper dosage to least effective |7

et GOES AWAY

. WITH DIURETICS
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Large volume paracentesis (LVP)

* Dominantely in grade 3 ascites

» Drainage of total volume in 1 session

* Immediate complication rate low

» Bleeding, fluid leakage, perforation (all <3%)
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Preventive measures after LVP

Control

* Infusion of albumin 20% to prevent post-

Event Total Event Total

paracentesis circulatory dysfunction (PPCD) o e ewme

PCD

CGanfrol

— e
Albumin C5L g
20 =
.

Odds Ratio (CI)

0.17 (0.06-0.50)
0.80 (0.21-3.00)
0.60 (0.08-4.45)
0.40 (0.22-0.73)
0.22 (0.03-1.58)
0.32 (D.07-1.50)
0.26 (0.08-0.93)
0.31 (0.11-0.85)
0.34 (0.23-0.51)

1.00 (0.15-6.77)
1.00 {0.13-7.88)
0.47 (0.04-5.69)
0.30 (0.05-1.67)
5.54 (0.25-123)
0.79 (0.32-1.82)

0.39 (0.27-0.55)

Planas et al,, 1990"7 6 40 18 35 O—
. . . Salemo etal, 1991 5 27 6 S S
» AKI, HE, dilutional hyponatraemia and 2w o ow —
) ) . Gings at al., 19967 17 92 6B 188 ﬂ
decreased survival Aiman ot o, 19662° s 15 8 5
Garcia-Compedn et al., 200221 3 18 O ] —_.—
Sola-Vera el al., 2003% 4 3 11 3=’ _u_._
Abdel-Khalek and Arif, 2010% & 68 16 67 —D——
Subtotal 45 303 135 a3m <>
Vasoconstrictor .
~ Moreau et al., 20022 3 1w 3 10 —_—

« 8g albumin per liter ascites (~20g/3lt) Ee N
Singh et al., 20067 120 2 20 —L——
Appenrodt et al., 2008% 4 13 6 10 —-——
Singh et al,, 20087 2 20 0 2 —_
Sublotal 12 8 13 80 .;(“_}

« Additional diuretics to prevent recurrence o o b

Fovors Abwrivs | F Favars Conbrol {
] ) 1 n
Ddde Ratio (CI)
Bernardi M et al. Hepatology 2011
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IFEASGITES GOULD
= STOP RECURRING

THAT WOULD BE GREAT
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Refractory ascites

« Ascites that cannot be mobilised or early recurrence that cannot be
medically prevented

* Diuretic-resistant and diuretic-intractable

Diagnostic criteria

Treatment duration

Lack of response

Early ascites recurrence
Diuretic-induced
complications

Patients must be on intensive diuretic therapy (spironolactone 400 mg/day and furosemide 160 mg/day) for at least one week and
on a salt-restricted diet of less than 90 mmol/day

Mean weight loss of <0.8 kg over four days and urinary sodium output less than the sodium intake

Reappearance of grade 2 or 3 ascites within four weeks of initial mobilisation

Diuretic-induced hepatic encephalopathy is the development of encephalopathy in the absence of any other precipitating factor
Diuretic-induced renal impairment is an increase of serum creatinine by >100% to a value >2 mg/dl (177 pmol/L) in patients with
ascites responding to treatment

Diuretic-induced hyponatremia is defined as a decrease of serum sodium by =10 mmol/L to a serum sodium of <125 mmol/L
Diuretic-induced hypo- or hyperkalemia is defined as a change in serum potassium to <3 mmol/L or »6 mmol/L despite
appropriate measures

Invalidating muscle cramps
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Treatment of refractory ascites

Diuretics only when Urine-Na >30mmol/day

Frequent LVP

Possibly reduce NSBB to increase cardiac output

Evaluate for TIPS
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TIPS

%
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TIPS

Contraindications

Significant pulmonary hypertension

Heart failure or severe cardiac valvular insufficiency

Rapidly progressive liver failure

Severe or uncontrolled hepatic encephalopathy
Uncontrolled systemic infection or sepsis
Unrelieved biliary obstruction

Polycystic liver disease

Extensive primary or metastatic hepatic malignancy

Possibly no benefit
Age >70y
MELD >18

Bilirubin >50 umol/L
Platelets <75 G/L

Insel Gruppe — Management of ascites
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Bureau C et al. Ann Intern Med. 2021

« 8mm to avoid hepatic encephalopathy

nin (95% CI), d* (95% CI), %
90 Placebo 49/93 99.0 (65.0-NE) 28 31.9 (21.6-40.9)
168 55.5 (43.7-64.8)
------ Rifaximin  32/93 NE (NE-NE) 28 217 (12.8-29.7)
80 168 35.3 (24.6-44.4)
Stratified log-rank P value: 0.008 + Censor
70
.
« Start Xifaxan before

50+

40|

Probability of Overt HE

304

» Continued salt restriction and diuretics
until resolution of ascites

0
0 28 56 84 112 140 168
Time, d
Patients at Risk, n
Placebo 93 61 52 47 40 37 35
Rifaximin 93 71 64 59 58 58 55
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Bucsics T et al. Liver Int 2017

(A) Control of ascites (©) Transplant free survival
1.00 1.00 -+
| . TIPS
-0 E [ ]:-H -Jmmmoeeee- . LVP+A
_H--L ~ TIPS P (log rank) = .0149
g 75 11 I [ Q 75
> 2 LVP+A = - . -
f I]I- P (log rank) < .0001 g """" totee L
O [e] I."'.I
— 50 = L
o g 50 .
@ : o
% T ——TE g-
25 " o 25
A0
Months Months
.00 »u .00
1 3 6 9 12 0 1 3 6 9 12
Patients at risk: Patients at risk:
TIPS: N=140 127 106 76 65 62 TIPS: N =140 133 121 99 92 85
LVP+A: N=71 32 18 12 8 7 LVP+A: N=71 67 57 51 42 31
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TIPS

Study (m Follow up (months) ~ Rate  Lower and higher limit
Miraglia, 2019 4 12 0.22 0.12-0.3 o
. . . Trebicka, 2018 107 12 0.38 0.29-0.48 o

« 1y mortality in newer studies 26% o ze = 2 e, WS |
Gunn, 2018 187 12 0.34* 0.28-0.41 o
Bucsics, 2018 140 12 0.36 0.28-0.44 o
Bureau, 2017b° 29 12 0.07 0,02-0.24 o—
Miraglia, 2017 171 12 0.31 0.25-0.38 o

° Rate Of encephalopathy 30% Saleem 2016 32 12 0.18 0.08-0.35 0
Grunwald, 2016 80 12 0.19 0.12-0.28 o
Tan, 2015 136 12 0.13 0.08-0.20 o
Bercu, 2015 82 12 D21 0.14- 0.31 o
Gaba, 2015 70 12 0.34 ©0.24-0.46 ‘0
Parvinian, 2014 80 12 0.33 0.24-0.44 o+
Taki, 2014 47 12 0.24% 0.14-0.38 -
Kim, 2014 84 12 0.5+ 0.40- 0.61 4+
Hamel, 2014 111 12 0.24 0.17-0.33 o
Parker, 2013 2% 12 03s° 019- 055 -0
Lodato, 2012 73 12 0.18 0.41-0.29 o
Riggio, 2010 24 12 0.13 0.04-0.33 o—
Random effects model: 0.26 (0.22 - 0.31) L
Heterogeneity: I?=75.2; v?=0.20; p<0.001

0.00 0.50 1.00

Will V, Rodrigues SG, Berzigotti A. Dig Liver Dis. 2022
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Who profits the most?

Piecha F et al. JHEP Rep 2019 ~ Ascites control after TIPS ~—— Persistent ascites after TIPS

0ol

Cohort of 128 patients with refractory ascites

Survival probability
. o o =
S a 8
L 1 L
r-’rr—’_):‘
I]-
:
f
A
f
I
]
[
I

i

o
g

1 I I
0 500 1,000 1,500 2,000 2,500
Rik factors for persistent ascites:

Paracentesis frequency (OR 1.672, C1 1.253-2.355) | yo .t e s (Cays)

Baseline creatinine ( OR 2.640, Cl 1.201-6.607) 66 31 13 4 0
7 2 1 0 0
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Alfapump

alfapump

« Automated, low-flow ascites (alfa) pump

» In patients not amenable to TIPS

Cumulative requirement for LVP
during study for both groups
350

300
250
200
150
100

Peritoneal cavity

261 )
Ascites

Peritoneal catheter

— Alfapump LVP

—SoC LVP Bladder catheter

Cumulative incidence

0 20 40 60 80 100120140160180200220
Study day Bureau C et al. J Hepatol. 2017
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Alfapump

* Mortality around 6 months 24%

Study tn} Follow up (manths)  Rate  Lower and higher limil
Sobach, 2018 21 51(27-9.4) 029 0.14 - 0.51 I3
° Non neg”gab'e Compncation rate Bureau, 2017a 27 5.8 (22 022 0.10 - 0.41 0o
Themas, 2015 10 55(08-1268+ 030 0.10 - 0.62 -
° InfeCtion 41 % Bellot, 2013 40 41 (#1.97 0.20 0.10-0.35 O
 AKI 36% Feterogenety: Aed 00, 120,00, 063 .
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Indwelling catheter (i.e. PleurX)

« Very few studies published
* High technical success rate

 Device related infection 17%

» Preferably in end-stage liver disease not fit for LT

» Mortality according to ESLD (6 weeks to 5 months), same as
carcinomatosis

Macken L et al. Liver Int 2019
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Prognosis

* Decrease of 5y-survival from 80% (compensated) to 30% (ascites)

* 1 and 2 year mortality 40% and 50% respectively

» Median survival of 6 months in refractory ascites

» Mostly due to development of other complications

Refer for OLT evaluation
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Complications

* Volume effect

 Hernias, restrictive ventilation, anorexia

 HRS-AKI

- SBP

» Risk of infection in protein <15¢g/L, Bilirubin >50umol/L, hyponatremia or
renal insufficiency
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TAKE HOME MESSAGES

Most frequent complication in cirrhosis
Diagnostic paracentesis in almost any new complication of cirrhosis

Low salt diet and nutrition is key

LVP in recurring ascites
Albumin for PPCD
Think of TIPS

» Think of liver transplant

>
>
>
» Diuretics if needed
>
>
>
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Thanks for your attention

Insel Gruppe A, Kommunikation und Marketing, Freiburgstrasse 18, CH-3010 Bern




