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ASCITES

Guidelines:
Comprehensive Medical History

· Physical examination, including elicitation of increased flank dullness to percussion with patient supine and shifting dullness (>1500 ml free fluid) 

· Abdominal ultrasound can be used to detect ascites in morbidly obese, to indicate ppropriate site for paracentesis in patients with multiple abdominal surgical scars and with serum alpha-fetoprotein, to detect hepatic malignancy. 

· Diagnostic ascitic fluid tap (20 ml) 

Diagnosis

· Indicated for inpatients or outpatients with clinically apparent ascites of recent onset, or any cirrhotic patient with ascites whose general condition deteriorates. 

· Few contraindications, e.g. clinically evident fibrinolysis or disseminated intravascular coagulation. 

· Prophylactic infusions of fresh frozen plasma or platelets not necessary. 

· Cell count with differential and total protein and albumin concentration + serum albumin obtained routinely. 

· Abnormal results are an indication for further non-routine tests on another specimen. 

· If the polymorphonuclear leucocyte count is >250 cells/mm3, another specimen of ascitic fluid is injected into blood culture bottles at bedside. 

· Serum-ascites albumin gradient = serum albumin - ascitic fluid albumin 

· if > 1.1 g/dL portal hypertension is present; 

· if < 1.1 g/dL portal hypertension is not present (about 97% accurate). 

A high gradient is associated with diffuse parenchymal liver disease and occlusive portal and hepatic venous disease (as well as nephrotic syndrome, liver metastasis and hypothyroidism). 

· Patients undergoing large volume paracenteses require cell count with differential only; culture not routine. 

· Cytology and smear, and culture for mycobacteria – only if there is high index of suspicion of relevant disease. 

· Cytology - only positive in peritoneal carcinomatosis. 
Sensitivity increased by centrifuging large volume. 

· Bacterial growth occurs in about 80% of specimens with polymorphonuclear (PMN) count of >250 cells/mm3. 

· Lactate dehydrogenase >225mU/L, glucose <50mg/dL, total protein >1g/dL and multiple organisms on gram stain suggest secondary bacterial peritonitis (ruptured viscus or loculated abscess). 

· A high level of triglycerides confirms chylous ascites. 

· An elevated amylase level suggest pancreatitis or gut perforation. 

· An elevated bilirubin level suggest biliary or gut perforation. 

Treatment
1. Significance of serum-ascites albumin gradient

Patients with low serum-ascites albumin gradient do not respond well to sodium restriction and diuretics, except when nephrotic syndrome is implicated. This guideline applies only to patients with a high gradient. 

2. Alcohol

Abstinence from alcohol - decreases hepatocellular injury, allows improvement of reversible component of alcoholic liver disease, and may, in alcoholics, decrease portal hypertension. 

3. Non-diuretic therapy

· Renal sodium retention is the phenomenon primarily responsible for fluid retention and ascites formation. It occurs months before impairment of renal free water clearance. 

· Strict bed rest - not indicated 

· Fluid restriction - not indicated unless serum sodium is < 120 mmol/L (reduced renal free water clearance). Aquaretic agents, such as antagonists of the V2 receptor of antidiuretic hormone or kappa-opioid receptor agonists, are experimental. 

· Fluid loss and weight changes are directly related to sodium balance. 

· Dietary sodium intake is restricted - usually to 88 mmol/day. 

· Body weight - recorded daily until rate of diuresis is satisfactory. 

· Measurements of urinary sodium excretion useful 

· random concentrations of 0 mmol/L or > 100 mmol/L 

· 24 hour excretion (with measurement of creatinine to assess completeness of collection) 

· A major goal of treatment is to increase urinary sodium excretion to > 78 mmol/day, i.e. greater than intake of 88 mmol/day less non-urinary losses of 10 mmol/day. 

· Only 10–15% of patients spontaneously excrete > 78 mmol/day. 

4. Diuretic therapy

Initial conventional oral diuretic therapy consists of single morning doses of spironolactone 100 mg, or spironolactone 100 mg + furosemide 40 mg. If weight loss and natriuresis are inadequate the dose of spironolactone monotherapy is increased to 200 mg daily, and, if necessary to 400 mg daily, or the doses of both furosemide and spironolactone are increased simultaneously, maintaining the 2:5 ratio between the two doses, to facilitate maintenance of normokalemia, i.e. to 80 and 200 mg daily and to 160 and 400 mg daily, respectively. Maximum doses are 160 mg/day for furosemide and 400 mg/day for spironolactone. 

Spironolactone monotherapy may suffice if fluid overload is minimal and is more effective than furosemide monotherapy. Spironolactone monotherapy may be complicated by hyperkalemia and tender gynecomastia. The onset of the action of spironolactone may not be apparent until several days after starting therapy. Tolerance of spironolactone may be reduced in the presence of parenchymal renal disease, due to hyperkalemia. Amiloride and triamterene are substitutes for spironolactone. 

Furosemide may be temporarily withheld if hypokalemia occurs. 

When edema is present there is no limit to daily weight loss. When edema has resolved, maximum daily weight loss should be about 0.5 kg, to avoid azotemia due to intravascular volume depletion. 

Diuretic sensitive patients should not be treated with serial large paracenteses. 

5. Large volume paracentesis

If tense ascites is causing clinically significant symptoms, a single large volume paracentesis (4–6 L) can be performed safely, without adversely affecting hemodynamics, and without the necessity of concomitant colloid infusion, as an initial treatment to relieve the symptoms. If the paracentesis is > 6 L, intravenous infusion of albumin, 6–8 g/L removed, is recommended. 

To prevent reaccumulation of fluid, dietary sodium restriction and diuretic therapy are instituted. 

Large volume paracentesis is not first line therapy for all patients with tense ascites. 

6. Outpatient management

· When a patient is responding to medical treatment, hospitalisation is not necessary. 

· Body weight, orthostatic symptoms, and serum electrolytes, urea and creatinine are monitored. 

· Random urinary sodium concentration is measured if weight loss is inadequate. If urinary sodium is > 0 and < 100 mmol/L, or if refractory ascites or non-compliance with diet is suspected, a measurement of urinary sodium excretion in 24 hours is obtained. Patients, who are excreting > 78 mmol/day and who are not losing weight, should be counselled further about restricting their sodium intake. Patients, who do not lose weight and who excrete < 78 mmol/day, should be treated with higher doses of diuretics. 

· Intravenous albumin, 12.5 g/day, may enhance diuretic efficacy. 

7. Liver transplantation

The development of ascites as a complication of cirrhosis is associated with an approximately 50% 2-year survival. 

Indications to stop diuretics

1. Encephalopathy 

2. Serum sodium <120 mmol/L despite fluid restriction 

3. Serum creatinine > 2.0 mg/dL 

4. Clinically significant complications of diuretics 

5. Hyperkalemia and metabolic acidosis (spironolactone) 

Refractory ascites

1. Definition

Refractory ascites is defined as fluid overload that is non-responsive to restriction of dietary sodium to 88 mmol/day and maximal-dose diuretic therapy (furosemide + spironolactone), in the absence of ingestion of prostaglandin inhibitors, such as non-steroidal anti-inflammatory drugs. Ascites is also considered to be refractory when there is intolerance of diuretic therapy. 

Indications of failure of diuretic therapy include minimal or no weight loss, together with inadequate urinary sodium excretion (< 78 mmol/day). 

Less than 10% of patients with ascites complicating cirrhosis meet the criteria of the definition of refractory ascites. 

2. Serial large-volume paracenteses

Serial large-volume paracenteses (6-10 L) are safe and effective in controlling refractory ascites. 

In patients with no urinary sodium excretion and a dietary intake of 88 mmol sodium daily, the required frequency is about every two weeks. The frequency is influenced by the degree of compliance with the low sodium diet. The sodium content of ascitic fluid is about 130 mmol/L. Thus, a 6 L paracentesis removes 780 mmol sodium. Patients, who ingest 88 mmol sodium per day and excrete 10 mmol sodium in non-urinary losses and no sodium in the urine, retain 78 mmol sodium per day. Accordingly, a 6 L paracentesis removes the sodium retained over a period of 10 days, and a 10 L paracentesis removes the sodium retained over approximately 17 days. 

Patients with urinary sodium excretions greater than zero should require paracenteses less frequently. 

Patients requiring paracenteses of 10 L more frequently than every 2 weeks are not complying with the low sodium diet. 

Intravenous colloid replacement, e.g. albumin 6-8 g/L ascitic fluid removed is recommended immediately following a large-volume paracentesis (> 5 L), to minimize intravascular hypovolemia, activation of vaso-constrictor and antinatriuretic systems, and impairment of renal function. Dextran 70 is less efficacious than albumin. If a paracentesis is < 5 L, colloid replacement appears to be unnecessary. 

3. Transjugular intrahepatic portal-systemic stent-shunt (TIPSS)

A TIPSS is a side-to-side portal-systemic shunt placed by an interventional radiologist. 

TIPSS is an efficacious treatment for patients with refractory ascites. The incidence of encephalopathy is not necessarily increased and survival may be better than in patients treated with serial large-volume paracenteses. TIPSS is associated with suppression of antinatriuretic systems, and an improvement in renal function and         renal response to diuretics. 

4. Peritoneovenous shunt

Peritoneovenous shunts (e.g. LeVeen or Denver) have been shown to have poor long-term patency. They are associated with excessive complications, including peritoneal fibrosis, and confer no survival advantage relative to standard therapy. 

Peritoneovenous shunting should be reserved for diuretic-resistant patients who are candidates for neither liver transplantation nor serial large-volume paracenteses (because of multiple surgical scars or distance from a physician able to perform paracentesis). 

5. Liver transplantation

In a patient with cirrhosis, the development of ascites refractory to standard medical therapy is associated with an approximately 50% 6-month  survival, and an approximately 25% 12-month survival. 
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