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Management of ascites
A diagnostic paracentesis should be performed in:
 1. All cases of new-onset ascites
 2. Unexplained clinical deterioration
 3. Ascites in any patient being admitted to a hospital

The purpose of the diagnostic paracentesis is to diagnose the 
cause of ascites and to exclude the presence of spontaneous 
bacterial peritonitis which is present in 20% of cases of cir-
rhosis with ascites at the time of hospitalization regardless 
of indication.

The diagnosis of ascites due to portal hypertension is es-
tablished by measurement of the serum to ascites albumin 
gradient (SAAG). The SAAG is calculated by subtracting the 
ascitic fluid albumin concentration from the serum albumin 
concentration in simultaneously obtained specimens. Ascites 
due to portal hypertension is characterized by a SAAG ≥ 1.1. 
This cutoff may be used to diagnose the presence of portal hy-
pertension with approximately 97% accuracy. The ascitic fluid 
total protein is used to differentiate the different etiologies 
of a high SAAG ascites. For example, patients with cirrhosis 
and alcoholic hepatitis have a low total protein (<1 g/dL), 
whereas patients with congestive heart failure, Budd-Chiari 
syndrome, and constrictive pericarditis have a relatively high 
total protein (>2g/dL) given that hepatic synthetic function 
remains relatively preserved. 

the treatment of ascites Involves
Na restriction
Na restriction is essential for the correction of the positive 
Na balance present in patients with ascites. Initially, a 2 gm 
Na /day (~88 mmol) diet is adequate. Further restriction may 
be necessary in cases of severe ascites and low urine Na  
(< 10 meq/L).

Diuretics
Two classes of diuretics are used: (1) loop-acting–these act 
at the loop of Henle by blocking active Cl- reabsorption, 
e.g., furosemide, (2) distal-acting–these block distal tubular 
Na reabsoprtion, e.g., spironolactone and amiloride. Although 
loop-acting diuretics produce greater natriuresis in normal 
individuals, spironolactone is more potent in those with cir-
rhosis. A combination of the two types of diuretics has a 
synergistic diuretic effect. Diuretic doses may be increased 
after at least 5-7 days at each dose level to reach daily doses 
of spironolactone 400 mg and furosemide 160 mg or their 

equivalent doses of other diuretics. Diuretic therapy is limited 
by the slow rate of ascites mobilization and the development 
of azotemia, hyponatremia, hypo as well as hyperkalemia 
and encephalopathy.

Large volumeparacentesis
Large volume paracentesis is defined as the removal of more 
than five liters of ascites. It can be safely performed and up 
to 15-20 liters of ascites can be removed at a single session 
as long as albumin (6-8 gm/l ascites removed) is administered 
intravenously. Both repeated paracentesis or a single total 
paracentesis remove ascites effectively and improve symptoms 
of ascites. However, ascites frequently recurs necessitating 
the use of concomitant Na restriction and diuretics to pre-
vent reaccumulation of ascites. Despite this, ascites recurs 
frequently and overall mortality is not improved.

refractory ascites and hepatorenal Syndrome
When ascites cannot be mobilized despite maximal diuretic 
therapy or due to the inability to use effective diuretic doses 
because of the development of side effects, it is called refrac-
tory ascites. About 50% of patients with refractory ascites 
die without liver transplant.

When ascites is associated with the development of functional 
renal failure, it is called hepatorenal syndrome. Two types of 
hepatorenal syndrome are recognized:

Type 1: This is characterized by oliguria (< 500 cc urine/
day) and progressive azotemia. It is often associated with 
urine [Na] < 10 meq/L. It resembles pre-renal azotemia which 
must be excluded.

Type 2: This is characterized by slowly progressive renal 
failure over months. It may progress to Type 1 if a bout of 
sepsis occurs.

Type 1 hepatorenal syndrome is associated with a very high 
mortality unless a liver transplant is performed.
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refractory ascites is treated with the Following Modalities
1. Severe Na restriction
2. Repeated large volume paracentesis or total paracentesis

If this does not work, one may use:

Peritoneo-venous shunts
Peritoneo-venous shunts return ascites from the peritoneal 
cavity to the systemic circulation. Following insertion of such 
a shunt, the central blood volume increases which decreases 
the tendency to retain Na thereby producing a diuresis. These 
are associated with a myriad adverse effects and a high occlu-
sion rate which have decreased enthusiasm for the procedure. 
They also do not improve survival.

Transjugular intrahepaticportasystemic shunts
TIPS decrease sinusoidal portal hypertension and induce a 
natriuresis by primarily decreasing Na reabsorption in the 
proximal renal tubules. Ascites can be mobilized in over 70% 
of cases of ascites refractory to medical therapy. In some cases, 
resolution of ascites is accompanied by an improvement in 
nutritional status and liver function. However, it is associated 
with a high rate of encephalopathy (~ 50%), development of 
TIPS stenosis requiring angiography and dilation, and rapidly-
progressive liver failure in some cases. The use of coated stents 
for TIPS has markedly improved the risk of recurrent portal 
hypertension due to TIPS stenosis. Active encephalopathy is 
a contraindication for TIPS for ascites. The mortality after 
TIPS is very high in those with a bilirubin > 3 mg/dl, INR>2 
and/or creatinine > 2 mg/dl. TIPS is best used as a bridge to 
transplant in those with relatively preserved liver function.

Liver transplant
Liver transplant is the definitive treatment of refractory ascites.

Hepatorenal syndrome is treated as follows:

The possibility of hypovolemia should be considered and 
a fluid challenge (1.5 L of normal saline) with or without 
colloids. Alternate causes or renal failure (UTI, medications, 
obstructive uropathy) should be excluded. Sepsis should be 
aggressively sought and treated.

The specific treatments that have been used are:

1. Pharmacologic: Terlipressin and a combination of octreotide 
and midodrine have been shown to reverse type 1 HRS in 
30-40% of subjects. Treatment should be instituted early and 
continued for at least 2-3 days before a subject is considered 
to be a treatment failure. Terlipressin is not available in the 
U.S. Midodrine is used at a dose of 5-15 mg three times a 
day with the goal of increasing the mean MAP averaged over 
the day by 7-10 mm Hg.
2. Peritoneo-venous shunts
3. TIPS 

Liver transplant is the long term treatment of choice.
 
Spontaneous Bacterial Peritonitis (SBP)
SBP is a common complication of cirrhosis and is present 
in 20% of cirrhotic subjects at the time of admission to a 
medical facility. It contributes to worsening vasodilation, early 
rebleeding after initial variceal bleeding and the development 
of renal insufficiency. It is usually a monomicrobial infection 
by gram negative aerobic organisms of enteric origin. SBP is 
diagnosed by the presence of ≥ 250 neutrophils/cc of ascites. 
Treatment is indicated if the cultures are still positive or if 
symptoms develop. Secondary bacterial peritonitis (due to 
bowel perforation) is diagnosed by more severe symptoms 
and signs, low ascites glucose (< 50 mg/dl), high LDH and 
presence of polymicrobial (especially anaerobic) infection.

SBP is treated with cefotaxime (2 gm tid x 5 days). A repeat 
tap is not mandatory in all cases to confirm clearance of in-
fection. Alternate drugs may include ceftriaxone, aztreonam 
and other drugs with broad spectrum gram negative coverage. 
The concurrent use of albumin (1.5 gm/kg/day) markedly 
improves the risk of development of renal failure and hepa-
torenal syndrome in patients with SBP and up to 100 gm of 
albumin should be administered intravenously on the first 
day after the diagnosis is made and repeated three days later.

Three groups of patients are at risk for SBP: (1) those with 
ascites admitted with GI bleeding, (2) those with low-protein 
ascites (Child Pugh score > 9, serum Na< 130, serum creati-
nine > 1.5 mg/dl and low protein) and (3) those who have 
had one episode of SBP. SBP contributes substantially to 
in-hospital mortality due to its effects on other complications 
of cirrhosis. Also, following development of SBP, there is a 
high 1 year mortality (~50-70%). Thus, patients at high risk 
should undergo prophylactic therapy. Norfloxacin (400 mg/
day) is the prophylactic agent of choice. Alternate agents 
include ciprofloxacin and bactrim.
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