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ascitic fluid. The most common organisms are Escherichia coli and other
gut bacteria; however, gram-positive bacteria, including Streptococcus
viridans, Staphylococcus aureus, and Enterococcus sp., can also be found.
If more than two organisms are identified, secondary bacterial peritonitis
due to a perforated viscus should be considered. The diagnosis of SBP is
made when the fluid sample has an absolute neutrophil count >250/μL.
Bedside cultures should be obtained when ascitic fluid is tapped. Patients
with ascites may present with fever, altered mental status, elevated white
blood cell count, and abdominal pain or discomfort, or they may present without any of these features. Therefore, it is necessary to have a
high degree of clinical suspicion, and peritoneal taps are important for
making the diagnosis. Treatment is with a second-generation cephalosporin, with cefotaxime being the most commonly used antibiotic. In
patients with variceal hemorrhage, the frequency of SBP is significantly
increased, and prophylaxis against SBP is recommended when a patient
presents with upper GI bleeding. Furthermore, in patients who have
had an episode(s) of SBP and recovered, once-weekly administration of
antibiotics is used as prophylaxis for recurrent SBP.
HEPATORENAL SYNDROME
The hepatorenal syndrome (HRS) is a form of functional renal failure
without renal pathology that occurs in about 10% of patients with
advanced cirrhosis or acute liver failure. There are marked disturbances in the arterial renal circulation in patients with HRS; these
include an increase in vascular resistance accompanied by a reduction
in systemic vascular resistance. The reason for renal vasoconstriction
is most likely multifactorial and is poorly understood. The diagnosis is
made usually in the presence of a large amount of ascites in patients
who have a stepwise progressive increase in creatinine. Type 1 HRS
is characterized by a progressive impairment in renal function and a
significant reduction in creatinine clearance within 1–2 weeks of presentation. Type 2 HRS is characterized by a reduction in glomerular
filtration rate with an elevation of serum creatinine level, but it is fairly
stable and is associated with a better outcome than that of type 1 HRS.
HRS is often seen in patients with refractory ascites and requires
exclusion of other causes of acute renal failure. Treatment has, unfortunately, been difficult, and in the past, dopamine or prostaglandin
analogues were used as renal vasodilating medications. Carefully performed studies have failed to show clear-cut benefit from these therapeutic approaches. Currently, patients are treated with midodrine, an
α-agonist, along with octreotide and intravenous albumin. The best
therapy for HRS is liver transplantation; recovery of renal function
is typical in this setting. In patients with either type 1 or type 2 HRS,
the prognosis is poor unless transplant can be achieved within a short
period of time.
HEPATIC ENCEPHALOPATHY
Portosystemic encephalopathy is a serious complication of chronic
liver disease and is broadly defined as an alteration in mental status
and cognitive function occurring in the presence of liver failure. In
acute liver injury with fulminant hepatic failure, the development of
encephalopathy is a requirement for a diagnosis of fulminant failure.
Encephalopathy is much more commonly seen in patients with chronic
liver disease. Gut-derived neurotoxins that are not removed by the
liver because of vascular shunting and decreased hepatic mass get to
the brain and cause the symptoms that we know of as hepatic encephalopathy. Ammonia levels are typically elevated in patients with hepatic
encephalopathy, but the correlation between severity of liver disease
and height of ammonia levels is often poor, and most hepatologists do
not rely on ammonia levels to make a diagnosis. Other compounds and
metabolites that may contribute to the development of encephalopathy
include certain false neurotransmitters and mercaptans.
Clinical Features In acute liver failure, changes in mental status can
occur within weeks to months. Brain edema can be seen in these
patients, with severe encephalopathy associated with swelling of the
gray matter. Cerebral herniation is a feared complication of brain
edema in acute liver failure, and treatment is meant to decrease edema
with mannitol and judicious use of intravenous fluids.
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In patients with cirrhosis, encephalopathy is often found as a result
of certain precipitating events such as hypokalemia, infection, an
increased dietary protein load, or electrolyte disturbances. Patients
may be confused or exhibit a change in personality. They may actually be quite violent and difficult to manage; alternatively, patients
may be very sleepy and difficult to rouse. Because precipitating events
are so commonly found, they should be sought carefully. If patients
have ascites, this should be tapped to rule out infection. Evidence of
GI bleeding should be sought, and patients should be appropriately
hydrated. Electrolytes should be measured and abnormalities corrected. In patients presenting with encephalopathy, asterixis is often
present. Asterixis can be elicited by having patients extend their
arms and bend their wrists back. In this maneuver, patients who are
encephalopathic have a “liver flap”—i.e., a sudden forward movement
of the wrist. This requires patients to be able to cooperate with the
examiner and obviously cannot be elicited in patients who are severely
encephalopathic or in hepatic coma.
The diagnosis of hepatic encephalopathy is clinical and requires an
experienced clinician to recognize and put together all of the various
features. Often when patients have encephalopathy for the first time,
they are unaware of what is transpiring, but once they have been
through the experience for the first time, they can identify when this
is developing in subsequent situations and can often self-medicate to
impair the development or worsening of encephalopathy.

TREATMENT

Hepatic Encephalopathy

Treatment is multifactorial and includes management of the abovementioned precipitating factors. Sometimes hydration and correction of electrolyte imbalance are all that is necessary. In the
past, restriction of dietary protein was considered for patients with
encephalopathy; however, the negative impact of that maneuver
on overall nutrition is thought to outweigh the benefit when treating encephalopathy, and it is thus discouraged. There may be some
benefit to replacing animal-based protein with vegetable-based
protein in some patients with encephalopathy that is difficult to
manage. The mainstay of treatment for encephalopathy, in addition
to correcting precipitating factors, is to use lactulose, a nonabsorbable disaccharide, which results in colonic acidification. Catharsis
ensues, contributing to the elimination of nitrogenous products in
the gut that are responsible for the development of encephalopathy. The goal of lactulose therapy is to promote 2–3 soft stools per
day. Patients are asked to titrate their amount of ingested lactulose
to achieve the desired effect. Poorly absorbed antibiotics are often
used as adjunctive therapies for patients who have had a difficult
time with lactulose. The alternating administration of neomycin and
metronidazole has commonly been used to reduce the individual
side effects of each: neomycin for renal insufficiency and ototoxicity and metronidazole for peripheral neuropathy. More recently,
rifaximin at 550 mg twice daily has been very effective in treating encephalopathy without the known side effects of neomycin
or metronidazole. Zinc supplementation is sometimes helpful in
patients with encephalopathy and is relatively harmless. The development of encephalopathy in patients with chronic liver disease is a
poor prognostic sign, but this complication can be managed in the
vast majority of patients.
MALNUTRITION IN CIRRHOSIS
Because the liver is principally involved in the regulation of protein
and energy metabolism in the body, it is not surprising that patients
with advanced liver disease are commonly malnourished. Once
patients become cirrhotic, they are more catabolic, and muscle protein
is metabolized. There are multiple factors that contribute to the malnutrition of cirrhosis, including poor dietary intake, alterations in gut
nutrient absorption, and alterations in protein metabolism. Dietary
supplementation for patients with cirrhosis is helpful in preventing
patients from becoming catabolic.
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