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Objectives

• Overview of management of ascites due to 
liver cirrhosis & malignancy

• Evidence-based approach for the patient with
– Small/Moderate volume ascites

– Large volume ascites

– Spontaneous Bacterial Peritonitis

• Locoregional and peer-reviewed guidelines

• Other therapies e.g. intraperitoneal 
treatments and pleurX drains



Ascites

• 75% due to cirrhosis

• 25% other causes

• The aetiology is multifactorial

• Mortality is 40% in first and 50% in second 
year in cirrhotics

• Management is complex





X marks the spot

• Prompt assessment ABC
• Assess for signs of Chronic liver disease
• Assess for hepatic decompensation
• Confirm presence of shifting dullness



EASL Grading of ascites

EASL clinical practice guidelines on the management of ascites, spontaneous bacterial peritonitis, and hepatorenal syndrome in cirrhosis.
European Association for the Study of the Liver. J Hepatol. 2010 Sep;53(3):397-417. doi: 10.1016/j.jhep.2010.05.004. Epub 2010 Jun 1.



Perform an ascitic tap for inpatients and

outpatients with clinically apparent new-onset

ascites



The samples for the lab

• Fluid albumin with paired serum albumin for serum-
ascites albumin gradient (SAAG)

• Superior than total protein. But send total protein as 
well

• SAAG is ≥1.1 g/dL (11g/L)=  portal hypertension
• 97% accuracy1

• Maintains sensitivity despite IV fluids and diuretics2

• Light’s criteria not used for ascites
• Ascitic total protein

1. Runyon BA, Montano AA, Akriviadis EA, Antillon MR, Irving MA, McHutchison JG. The serum-ascites albumin gradient is 

superior to the exudate-transudate concept

in the differential diagnosis of ascites. Ann Intern Med 1992;117:215-220.
2. Dykes PW, Jones JH. Albumin exchange between plasma and ascitic fluid. Clin Sci 1968;34:185-197.



The samples for the lab (2)
SAAG



The samples for the lab (3)

• A polymorphonuclear cell count of >250 
strongly predicts the presence of SBP1

• Failure of the first line of defense ?

• Failure of peritoneal macrophages, to kill 
invading bacteria

1. Runyon BA, Antillon MR. Ascitic fluid pH and lactate: insensitive and nonspecific tests in detecting ascitic fluid infection. Hepatology 
1991;13:929-935..



The samples for the lab (4)

• Inoculation of blood culture bottles at the 
bedside, increases successful culture of 
causative organisms 5080% 1,2

• True for PMNs>250

• To be taken before antibiotics

1. Runyon BA, Canawati HN, Akriviadis EA. Optimization of ascitic fluid culture technique. Gastroenterology 1988;95:1351-1355.
2. Runyon BA, Antillon MR, Akriviadis EA, McHutchison JG. Bedside inoculation of blood culture bottles is superior to delayed inoculation 
in the detection of spontaneous bacterial peritonitis. J Clin Microbiol 1990;28:2811-2812.



• Fluid albumin with paired serum albumin for 
serum-ascites albumin gradient (SAAG)

• Ascitic total protein

• Ascitic sample in universal container for 
microscopy

• Blood cultures for all and inoculated at bedside



Other samples
• Lactate dehydrogenase, and glucose ( 1o Vs 2o 

bacterial peritonitis; sensitivity 100% and 
specificity of 45%1

• CEA (>5 ng/mL) and ascitic fluid alkaline 
phosphatase (>240 units/L) for gut perforation; 
sensitivity 92% and specificity 88%2

• Cytology 
• Fluid culture for mycobcateria
• Amylase
• NOT CA125

1.  Akriviadis EA, Runyon BA. The value of an algorithm in differentiating spontaneous from secondary bacterial peritonitis. Gastroenterology 1990;98:127-

133.

2. Wu SS, Lin OS, Chen Y-Y, Hwang KL, Soon MS, Keeffe EB. Ascitic fluid carcinoembryonic antigen and alkaline phosphatase levels for the differentiation 

of primary from secondary bacterial peritonitis with intestinal perforation. J Hepatol 2001;34:215-221.



Management of Ascites
Diet/Fluid Restriction

• Education around low-salt diet and fluid intake

• Salt restriction:
• 88 mmol = 2000 mg per day; AASLD 

• 80-120 mmol = 4.6- 6.9g of salt/day; EASL

• 90 mmol = 5.2g/day; BSG

• Fluid restriction is not necessary unless serum sodium 
is less than 125 mmol/L (AASLD)

• Do not fluid restrict if Sodium levels are normal (EASL)

• Fluid restrict is rarely effective in hypervolaemic
hyponatraemia and no data for hypertonic saline 
(EASL)



Management of ascites
Sodium/Diuretics/Fluid restriction

Serum Sodium mmol/L Serum Creatinine μmol/L Action

126-135 Normal Continue diuretics
Do not fluid restrict

121-125 Normal Stop diuretics or observe 
closely

121-125 >120 Stop diuretics 
Volume expansion

≤120 Regardless Stop diuretics 
Volume expansion

Gut. 2006 Oct;55 Suppl 6:vi1-12. Guidelines on the management of ascites in cirrhosis. Moore KP1, Aithal GP.



Management of Ascites
Diuretics

• Hyperactivation of RAS
• First line should be Aldosterone antagonists (effect is slow)
• AASLD: Spironolactone 100mg (max 400mg) +/- Frusemide

40mg (max 160mg) 1,2

• EASL/BSG: First episode of Moderate ascites : only 
Spironolactone (Target 400mg). Add loop diuretics in non-
responders or in recurrent ascites

• Increased dose every 3-5 days (AASLD) (every 7 days EASL)
• Maintain ratio
• Amiloride or Triamterene in gynaecomastia. Not much 

evidence for Eplerenone

1.Runyon BA. Care of patients with ascites. N Engl J Med 1994;330: 337-342.
2. Runyon BA. Ascites and spontaneous bacterial peritonitis.In: Feldman M, Friedman LS, Brandt LJ, eds. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9th ed. Philadelphia: Saunders Elsevier, 2010:1517-41.



Management of Ascites
Diuretics (2)

• Diuresis: no greater than 0.5 kg/day in 
patients without peripheral oedema and 1 
kg/day in those with peripheral oedema

• Stop diuretics in severe hyponatremia (<120 
mmol/L), hyperkalaemia (>6mmol/L) 
progressive renal failure, worsening hepatic 
encephalopathy incapacitating muscle cramps 
and gynaecomastia

• Stop Frusemide in severe hypokalaemia



Management of Ascites:
Other drugs

• Blood Pressure in cirrhotics
• vasopressin
• angiotensin
• aldosterone

• Inhibition leads to low BP and impaired renal 
perfusion. Linked to reduced survival in cirrhotic 
patients with ascites 1

• Beta blockers e.g. Propranolol shown to reduce 
survival2

• NSAIDs reduce urinary sodium excretion and 
promote azotaemia in cirrhotic patients3

1 Llach J, Gines P, Arroyo V, Rimola A, Tito L, Badalamenti S, Jimenez W, et al. Prognostic value of arterial pressure, endogenous vasoactive systems, and renal function 
in cirrhotic patients admitted to the hospital for the treatment of ascites. Gastroetnerology 1988;94:482-487.
2. Serste T, Melot C, Francoz C, Durand F, Rautou P-E, Valla D, Moreau R, et al. Deleterious effects of beta-blockers on  survival in patients with cirrhosis and refractory 
ascites. Hepatology 2010;52: 1017-1022.
3. Boyer TD, Zia P, Reynolds TB. Effect of indomethacin and prostaglandin A1 on renal function and plasma renin activity in alcoholic liver disease. Gastroenterology 
1979;77:215-222.



• ACE inhibitors should be avoided

• ARB2 inhibitors should be avoided

• NSAIDs should be avoided

• The use of beta blockers should be carefully 
evaluated in each case

• Abstinence from alcohol



Tense ascites

• Initial large volume paracentesis is safe

• Safe at 5L without circulatory support1

• Then sodium restriction and

• Oral diuretics

1. Peltekian KM, Wong F, Liu PP, Logan AG, Sherman M,Blendis LM. Cardiovascular, renal and neurohumoral responses to single large-volume paracentesis in 
cirrhotic  patients with diuretic-resistant ascites. Am J Gastroenterol 1997;92:394-399.



Tense ascites (2)

• Initial large volume paracentesis is safe
• Single session
• AASLD: Safe at 5L without circulatory support1

• EASL: Give albumin even if <5L drained due to concerns over other 
plasma expanders

• BSG: Give other plasma expanders but not albumin in <5L drained
• Then sodium restriction and oral diuretics
• Larger volume removal may lead to post-paracentesis circulatory 

dysfunction (PPCD)
– rapid re-accumulation of ascites 
– 20% of these patients develop HRS
– Portal pressure increases
– shortened survival .

1. Peltekian KM, Wong F, Liu PP, Logan AG, Sherman M,Blendis LM. Cardiovascular, renal and neurohumoral responses to single large-volume paracentesis in
cirrhotic  patients with diuretic-resistant ascites. Am J Gastroenterol 1997;92:394-399.



Tense ascites (3)

• 1225 patients

• Meta-analysis of 17 RCTs

• 5.5-15.9 liters removed

• Albumin is superior than other plasma 
expanders for higher volumes removed

• Statistical significance in reduction of 
complications (compared to no treatment 
and other expanders) and mortality 



• No requirement for albumin cover if < 5L to be 
drained (AASLD). Cover with Albumin (EASL). 
Cover with other plasma expanders (BSG)

• For higher volumes, albumin should be given 
at a dose of 6-8g/L of ascitic fluid removed 
(ASSLD) (8g/L EASL/BSG)

• BSG: give the volume expansion once 
paracentesis is complete



Refractory ascites

• Serial therapeutic paracenteses is the first line 
treatment (AASLD), in those who do not 
excrete urinary Sodium  >30mmol/day (EASL) 

• Referral for liver transplantation should be 
expedited if they meet criteria (AASLD, EASL, 
BSG)

• TIPSS should be considered (AASLD, EASL, 
BSG)



Spontaneous Bacterial Peritonitis (SBP)

• Occurs in the absence of contiguous source of 
infection or inflammation

• Bacterial translocation has been implicated1

• Also impaired opsonisation2

• Commonest isolates: Escherichia coli, 
Klebsiella pneumoniae, and Streptococcal 
pneumoniae

1. Miguel-Ángel Llamas, María-Ángeles Aller, Domingo Marquina, María-Paz Nava, Jaime Arias, Bacterial Translocation to Mesenteric Lymph Nodes Increases in
Chronic Portal Hypertensive Rats
2. Runyon B. Patients with deficient ascitic fluid opsonic activity are predisposed to spontaneous bacterial peritonitis



Spontaneous Bacterial Peritonitis (SBP) 
(2)

• In the absence of recent beta-lactam antibiotic 
exposure, start empiric antibiotic therapy, e.g., 
an intravenous third-generation cephalosporin, 
preferably cefotaxime 2 g every 8 hours 

• In recent beta-lactam antibiotic exposure, 
follow local protocols

• Give Cephalosporins when you suspect SBP 
even when PMNs<250

1. Miguel-Ángel Llamas, María-Ángeles Aller, Domingo Marquina, María-Paz Nava, Jaime Arias, Bacterial Translocation to Mesenteric Lymph Nodes Increases in
Chronic Portal Hypertensive Rats
2. Runyon B. Patients with deficient ascitic fluid opsonic activity are predisposed to spontaneous bacterial peritonitis



Spontaneous Bacterial Peritonitis (SBP) 
(3)

• 90% successfully treated with antibiotics

• Perform a follow-up paracentesis in 48 hours 
to assess response to treatment (AASLD, EASL)

• When PMNs>250 and
– Creatinine >1mg/dL and urea nitrogen >30 mg/dL OR

– Bilirubin >4 mg/dL

• 1.5g albumin per kg body weight within 6 
hours of detection and 1.0g/kg on day 3 
(reduced mortality)1

1. Sort P, Navasa M, Arroyo V, Aldeguer X, Planas R, Ruizdel- Arbol L, Castells L, et al. Effect of intravenous albumin on renal impairment and mortality in 
patients with cirrhosis and spontaneous bacterial peritonitis. N Engl J Med 1999;341:403-409. 



Management of Ascites
Bleeding Prophylaxis (1)

• Ascitic taps and Large Volume Paracentesis are safe
• <1% complications
• Commonly abdominal wall haematomas
• <1/1000 haemoperitonium or bowel perforation
• Inaccuracy of routine blood tests for coagulation
• Costs of giving blood products to every patient
• Hypothesis: 

– puncture of a superficial abdominal wall vein
– puncture of mesenteric varices
– mesenteric variceal rupture precipitated by sudden release of 

abdominal wall 





Management of ascites
Bleeding Prophylaxis (2)

• Largest series
• 4729 abdominal Large Volume Paracenteses
• 9 patients bled
• All bleeders had high MELD and CPSs
• All but one bleeders had impaired renal function 
• 71% abnormal PT
• Severe haemorrhage after abdominal paracentesis is a rare 

(0.19%) 
• Death following this complication in 0.02% 
• Haemorrhagic complications do not necessarily occur in the 

setting of severe thrombocytopenia and/or prolonged 
coagulation time 





• 1100 Large Volume Paracenteses

• 513 patients had cirrhosis

• Lowest platelet count 19x109 /L (54% 
<50,000)

• Highest INR 8.7 (75% >1.5 and 26.5% >2.0)

• No prophylactic blood products

• Reported no haemorrhagic complications

Management of ascites
Bleeding Prophylaxis (3)



• Routine prophylactic use of fresh frozen 
plasma or platelets before paracentesis is not 
recommended (AASLD, EASL)

• BSG: no recommendation but LVP not 
contraindicated in patients with prolonged PT 
or thrombocytopaenia

• Caution in severe coagulopathy

• Caution in DIC



Long term SBP prophylaxis

• Recurrence of SBP; 69% in one year 

• Norfloxacin 400 mg/day PO (or 
trimethoprim/sulfamethoxazole) (AASLD)

• Norfloxacin 400 mg/day PO for ascitic fluid 
protein < 15g/L (EASL)

• or alternatives



Other specific guidance

• Patients with Child-Pugh C cirrhosis due to alcohol should 
abstain

• Baclofen can be given to reduce alcohol craving
• Avoid the use of Vaptans for hyponatraemia
• Oral Midodrine should be considered
• Umbilical hernias: treat electively after resolution of ascites 

(or perioperative TIPSS) or during/after OLTx
• Hepatic Hydrothorax: Reduce dietary sodium and diuretics. 

TIPS is second line. Chest drains are contraindicated
• Avoid PEGs in patients with cirrhosis and ascites



Other specific guidance

• Bed rest is not recommended (also BSG)

• Vaptans may be considered in patients with 
severe hypervolemic hyponatremia (<125 
mmol/L).



Management of ascites due to liver 
cirrhosis; Learning points

• Assess patient ABC etc
• Assess fluid status
• Stop nephrotoxins, NSAIDs/ACEI/ARB2
• Always perform an ascitic tap LIF or RIF preferred
• Samples for:

• Ascitic albumin
• Total protein
• PMNs
• +/- Amylase, Cytology 
• Fluid in blood culture bottles and inocculate at bedside

• Calculate SAAG
• >11 g/L (or 1.1 g/dL) = portal hypertension likely

• Diuretics for Grade 1 -2 ascites
• Large Volume Paracentesis for Grade 3 ascites



Management of ascites due to liver 
cirrhosis; Learning points (2)

Grade 1-2 Ascites
• Salt restriction (dietician support)

• Poor evidence for fluid restriction

• Start diuretics: Spironolactone 100mg (max 400mg) 
+/- Frusemide 40mg (max 160mg)

• Diuresis: 0.5 kg/day (no peripheral oedema) and 1 
kg/day (peripheral oedema)

• Stop diuretics if serum Na ≤125mmol/L

• Plasma expansion if Na ≤125mmol/L and renal 
impairment (Creatinine > 120μmol/L



Management of ascites due to liver 
cirrhosis; Learning points (3)

Grade 3/Refractory Ascites

• Large Volume Paracentesis is the treatment of choice

• Failure to give volume expansion may lead to post-
paracentesis circulatory dysfunction with impairment 
of renal function and electrolyte disturbances

• Plasma expansion regardless of fluid drained is the 
safest approach: 100 ml of 20% albumin/2L ascites.

• FFP, platelets are not recommended

• Stop diuretics and restart 1-2 days later



• PMNs >250= SBP  Treat immediately with antibiotics

• If SBP<250 but strong clinical suspicion  treat 
immediately with antibiotics

• There are no sufficient data on the role of total 
paracentesis in the management of SBP but…

• DO NOT put drains in people who are septic, have renal 
failure or generally unwell (includes SBP)

• follow-up paracentesis in 48 hours to assess response 
to treatment

• Give albumin on Day 1 and Day 3

• Consider long-term SBP prophylaxis with Norfloxacin

Management of SBP; Learning Points 



Management of ascites due to 
malignancy



Considerations

• The pathophysiology of ascites in those with 
massive hepatic metastases and without 
peritoneal deposits may be similar in some 
respects to that in cirrhotic liver disease1.

• Mechanisms and the homeostatic environment 
are different in other patients with malignancy

• Commonest: ovarian, breast and GI malignancy

• The principle of  "minimal disturbance” should 
guide management

1. Pockros PJ, Esrason KT, Nguyen C, Duque J, Woods S. Mobilization of malignant ascites with diuretics is dependent on ascitic fluid characteristics. 
Gastroenterology 1992; 103: 1302 ±306.



Published guidelines

• 26 patients (51 procedures)
• Framework of 12 points
• No need for US if G3 Ascites
• Spironolactone up to 400mg sometimes in conjunction to 

Furosemide
• No IV fluids (unless dehydration or AKI). HAS not mentioned
• Remove after 6 hours (or when drainage stops)
• Overnight stay
• No guidance on bleeding diathesis, volume removed, screening 

bloods, types of fluid (in AKI/dehydration)



Published guidelines (2)



Published guidelines (3)



Summary of recommendation

• Systematic Review 1966-2005
• 3 main sections

• Symptomatic management by paracentesis
– 3 case series , 2 prospective uncontrolled trials
– 502 patients
– Hypotension avoided by 5% Dextrose infusion
– Safe without fluid replacement (up to 5L)
– No consensus on duration of drain in-situ (30mins-90 mins-6h-12-24h)

• Management with diuresis
– 3 cohort studies, 1 non-randomised open trial, 1 case report
– successful in approximately 43%
– Effective in serum-ascites albumin gradient >1.1 g/dl and hepatic metastases
– Ascites due to peritoneal carcinomatosis or chylous ascites did not respond
– Response cannot be predicted (renin/aldosterone ratio?)
– Type and dose of diuretic not evaluated

• Management by peritoneovenous shunts 
– See next section



Locoregional guidance for malignant 
ascites



Summary from local guidelines

Need for US Only if previously challenging, loculated, evidence for bowel 
obstruction

INR>1.4-1.5 Vitamin K, Stop anticoagulation 48h prior

Na<126 Poor prognosis. Can cause further electrolyte imbalance

Albumin <20 Ascites likely to reaccumulate quickly

Trial of diuretics SAAG>11

Spironolactone 100-200mg up to 300-400mg. Only introduce Furosemide 2 weeks 
later for short periods*. Aim weight loss 0.5-1kg/24hours 

Amount Up to 5L without fluid replacement

Albumin No evidence. Do not give unless cirrhotic

Other fluids IV Saline in renal failure or dehydration

Drain in situ 6-12-24h, free drainage up to 5L, 1-2 litres if prognosis is poor

Other Empty bladder, stoma bag for leakage, d/c same day-stay 
overnight, lie on bed at 45-90°. 

PleurX Varies



Skin-tunnelled indwelling (pleurXTM ) catheters (1)

• Tapping et al (2012)1

• 28 patients; single centre
• Mean patency 113 days (Range:5-365 days)
• 86% fully functional until death/resolution of ascites
• Advice: 500 ml (one standard vacuum bottle)/12 h.
• Complications are rare: leak (10%), localised infection(10%) (no systemic 

infection), incisional hernia

• Rosenberg et al (2004)2

• 40 patients (40 pleurX) Vs. 67 patients (392 paracenteses);single centre
• 67% fully functional until death/resolution of ascites (27.5% lost to F/U)
• Same complication rate 7.5% For pleurX: infection (n = 1), leakage (n = 1) and 

loculations (n = 1)

• Courtney et al (2008)3

• 34 patients; multicentre
• 85% fully functional until death/resolution of ascites
• Complication rates , leakage (n = 7), dizziness/weakness (n=5), peritonitis 

(n=1), localised infection (n=1), pain (n=1), death due to presumed PE (n=1)

1. Tapping, C R, L Ling, and A Razack. “PleurX Drain Use in the Management of Malignant Ascites: Safety, Complications, Long-Term Patency and Factors Predictive of Success.
” The British Journal of Radiology 85.1013 (2012): 623–628. PMC. Web. 28 Aug. 2016.
2. Rosenberg S, Courtney A, Nemcek AA Jr, Omary RA. Comparison of percutaneous management techniques for recurrent malignant ascites. J Vasc Interv Radiol. 2004
Oct;15(10):1129-31.
3. Courtney A, Nemcek AA Jr, Rosenberg S, Tutton S, Darcy M, Gordon G. Prospective evaluation of the PleurX catheter when used to treat recurrent ascites associated with 
malignancy. J Vasc Interv Radiol. 2008 Dec;19(12):1723-31. doi: 10.1016/j.jvir.2008.09.002. Epub 2008 Oct 31.



Skin-tunnelled indwelling (pleurXTM ) catheters (2)

• Mullan et al (2011)1

• 50 patients (52 pleurX drains); single centre
• Complications: peritonitis (n = 1), lymphangitis (n = 1), 

occlusion/loculations (n = 3), ascitic leakage (n = 1), displacement 
(n = 1) and pain (n = 1);

• Richard et al (2001)2

• 10 patients
• Complications: occlusion/loculations (n = 1), displacement (n = 1)
• Mean patency 70 days (Range: 1-100 days)

• Saiz-Mendiguren et al (2010)3

• 10 patients
• Median patency 52 days (Range: 13-113 days)
• Mean fluid drained 1 litre/2-10 days

1. Mullan D, Laasch H-U, Jacob A et al. (2011a). Tunnelled intra-peritoneal catheters in the management of malignant ascites: Complications and cost implications. 
In press (manuscript submitted to Journal of Cardiovascular and Interventional Radiology).
2. Richard HM 3rd, Coldwell DM, Boyd-Kranis RL, Murthy R, Van Echo DA., Pleurx tunneled catheter in the management of malignant ascites. J Vasc Interv Radiol.
2001 Mar;12(3):373-5.
3. Saiz-Mendiguren R, Gomez-Ayechu M, Noguera JJ et al. (2010) Permanent tunneled drainage for malignant ascites: initial experience with the PleurX catheter. 
Radiologia. 52: 541–45. 



Skin-tunnelled indwelling (pleurXTM ) catheters (3)
OVERALL

• Near 100% technical success of catheter 
insertion 

• Great success rates with nurse practitioners or 
interventional radiologists

• Patency rates: 52-113 days

• Generally indicated  when prognosis >3/12

• Limitations: All studies are retrospective and 
no RCTs, Means Vs. Median, Volume of fluid 
drained?



NICE medical technology guidance 
[MTG9]; March 2012



NICE medical technology guidance 
[MTG9]; March 2012 (2)

• Estimated cost saving of £679 per patient when 
compared with inpatient large-volume paracentesis.

• The Committee concluded that the PleurX peritoneal 
catheter drainage system is a clinically safe and 
effective palliative therapy for the management of 
treatment-resistant, recurrent malignant ascites, 
which has the potential to improve quality of life and is 
cost saving when compared with inpatient large-
volume paracentesis.

• Some local guidelines don’t recommend it



Other treatments



The alfaPump system

Phase 3; NCT01528410



Intraperitoneal tumor necrosis factor-
alpha

• Early 1990; small case series; 29 patients1

• Intraperitoneal recombinant human tumour
necrosis factor alpha (rhTNF-alpha) with 
mixed results

• 1996; RCT; 18 patients2

• Not effective in preventing recurrence

1. Räth U, Kaufmann M, Schmid H, Hofmann J, Wiedenmann B, Kist A, et al. Effect of intraperitoneal recombinant human tumour necrosis factor alpha on malignant ascites. 
Eur J Cancer 1991;27:121–5. 
2. Hirte HW, Miller D, Tonkin K, Findlay B, Capstick V, Murphy J, et al. A randomized trial of paracentesis plus intraperitoneal tumor necrosis factor-α versus 
paracentesis alone in patients with symptomatic ascites from recurrent ovarian carcinoma. Gynecol Oncol 1997;64:80–7.



Intraperitoneal Anti-angiogenesis

• 1997; Phase I/II trial with batimastat1

• Good results but terminated; bowel obstruction

• 2008; phase II trial with Sunitinib (NCT00796861); 
terminated due to poor recruitment

• 2011; phase II trial with Aflibercept
(NCT00396591); effective and reduces interval 
between paracenteses

• 2010-15; phase II trial with  Bevacizumab 
(NCT01200121); Completed; a/w results

1. Parsons SL, Watson SA, Steele RJ. Malignant ascites: systematic review and guideline for treatment. Eur J Cancer. 2006 Mar;42(5):589-97. Epub 2006 Jan 
24.



Catumaxomab; (Removab®, Neovii
Biotech GmbH, Graefelfing, Germany) 
• Monoclonal antibody
• 2010; Phase 2/3 trial (C + P) Vs. (P) alone. 258 

patients (NCT00836654)1

• Ovarian, gastric, breast, pancreas, colon, and 
endometrial malignancies

• Improved survival and delayed need for further 
drainage

• 2009; European Union approval for the 
intraperitoneal treatment of patients with 
malignant ascites2

1. Heiss MM, Murawa P, Koralewski P, Kutarska E, Kolesnik OO, Ivanchenko VV, et al. The trifunctional antibody catumaxomab for the treatment of malignant ascites 
due to epithelial cancer: Results of a prospective randomized phase II/III trial. Int J Cancer 2010;127:2209–21.

2. Seimetz D, Lindhofer H, Bokemeyer C. Development and approval of the trifunctional antibody catumaxomab (anti-EpCAM × anti-CD3) as a targeted cancer 
immunotherapy. Cancer Treat Rev 2010;36:458–67



Others
All pending…

• Autologous Mesenchymal Stem Cell 
Transplantation in Cirrhosis Patients With 
Refractory Ascites (NCT01854125)

• Anti-oxidized macrophage migration inhibitory
factor (oxMIF) (IP) Vs. (IV + IP) (NCT02540356)

• Intraperitoneal Docetaxel for  malignant
ascites (NCT02779608)



• Cirrhotic & non-
cirrhotic

• SBP in palliative care
• HRS in palliative care
• Establish need for USS
• Electrolytes
• Fluid replacement 

including HAS
• Diuresis and monitoring 
• Bleeding diathesis
• Duration of drains to 

stay in situ
• Overnight stay?
• Consolidate knowledge 

around PleurX drains. 
Who can do them?

• Escalation: TIPSS, IP 
VEGF inhibitors



Summary

• Classification of ascites; aetiology, biochemistry
• Can dictate treatments and outcomes
• National and international guidance for cirrhotic ascites
• Locoregional variation in guidance for malignant ascites
• There is evidence and NICE advice for pleurX drains and IP 

monoclonal antibodies have been approved 
• community based
• principle of “minimal disturbance”
• Often nurse led/delivered; more training required
• Often reliance on carers
• access to services e.g. poorer mobility
• poorer prognosis. Limited accessibility to trials? Industry?
• historical and anecdotal evidence



Objectives

• Overview of management of ascites due to 
cirrhosis & other causes

• Evidence-based approach for the patient with

– Small/Moderate volume ascites

– Large volume ascites

– Spontaneous Bacterial Peritonitis

• Locoregional and peer-reviewed guidelines




