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neurocognitive tests such as the Portosystemic Encephalopathy
Syndrome Test (PSET) and the earlier Stroop Color-Word Test
evaluate the patient’s attention, concentration, fine motor skills,
and orientation and have been shown to be highly specific for the
diagnosis of HE, but they are reasonably labor intensive. Imaging
modalities such as magnetic resonance spectroscopy are being
used experimentally to assess HE; however, their clinical utility
has not been ascertained. It is imperative that reversible causes of
neurologic dysfunction, such as hypoglycemia, subdural hematoma, meningitis, and drug overdose, be considered and excluded
early in the differential diagnosis of altered mental status in
patients with cirrhosis.

Classification of Hepatic Encephalopathy
There are three major types of HE: type A (Acute), which is
associated with acute liver failure; type B (Bypass), which is
associated with portosystemic shunts in the absence of liver
disease; and type C (Cirrhosis), which is associated with liver
cirrhosis and is subdivided into episodic, persistent, and minimal
types.
HE has been further graded based on the West Haven Criteria
from 0 to 4. A new nomenclature, termed the Spectrum of Neurocognitive Impairment in Cirrhosis (SONIC) classification, has
been proposed to improve recognition of earlier forms of HE that
require specialized testing for detection and to facilitate research
studies. Patients are divided into those who are unimpaired,
those with covert HE, and those with overt HE (Table 43-5).

dietary restriction of protein is not of significant benefit. Shortterm protein restriction may be considered for patients with
severe encephalopathy, but long-term restriction is associated
with worsening malnutrition. Treatment with formulas rich in
branched-chain amino acids has shown no benefit in improving
encephalopathy or mortality.
Nonabsorbable disaccharides (e.g., lactulose) are the mainstay
treatment of HE. These agents are fermented to organic acids by
colonic bacteria, processes that lower stool pH and trap NH4+ in
the colon, thereby decreasing absorption. In addition, the cathartic effect of lactulose eliminates ammonia and other nitrogenous
compounds. Patients are usually directed to achieve two to three
soft stools per day as the goal of lactulose therapy. Reduction and
elimination of nitrogenous compound substrates can also be
achieved by administering enemas and using nonabsorbable antibiotics such as rifaximin in patients who do not tolerate or
respond to lactulose. Rifaximin (Xifaxin), 550 mg PO twice
daily, is approved by the U.S. Food and Drug Administration for
the treatment of HE and has a favorable side effect profile;
however, cost is the limiting factor. Other agents that affect intestinal motility and ammonia generation are being evaluated,
including acarbose and probiotics.

TABLE 43-6 HEPATIC ENCEPHALOPATHY:
PRECIPITATING FACTORS

Treatment
Treatment of HE starts with identifying and addressing any
precipitating factors (Table 43-6), reducing and eliminating substrates for the generation of nitrogenous compounds, and preventing ammonia absorption from the bowel. Protein restriction
was considered to be important in preventing excess ammonia
production in the past; however, studies have demonstrated that

Gastrointestinal bleeding
Increased dietary protein
Constipation
Infection
Central nervous system depressant drugs (benzodiazepines, opiates, tricyclic
antidepressants)
Deterioration in hepatic function
Hypokalemia: most often induced by diuretics
Azotemia: most often induced by diuretics
Alkalosis: most often induced by diuretics
Hypovolemia: most often induced by diuretics

TABLE 43-5 CLINICAL STAGES OF HEPATIC ENCEPHALOPATHY AS DEFINED BY THE WEST HAVEN CRITERIA
AND THE PROPOSED SONIC CLASSIFICATION
WEST HAVEN CRITERIA
Grade

Intellectual Function

Neuromuscular Function

0
Minimal

Normal
Normal examination findings.
Subtle changes in work or driving

1

Personality changes, attention
deficits, irritability, depressed
state
Changes in sleep-wake cycle,
lethargy, mood and behavioral
changes, cognitive dysfunction
Altered level of consciousness
(somnolence), confusion,
disorientation, and
amnesia
Stupor and coma

2
3

4

SONIC
Classification

Mental Status

Special Tests

Normal
Minor abnormalities of visual
perception or on psychometric
or number tests
Tremor and incoordination

Unimpaired
Covert HE

Not impaired
Not impaired

Normal
Abnormal

Absent
Absent

Asterixis

Asterixis, ataxic gait, speech
abnormalities (slow and
slurred)
Muscular rigidity, nystagmus,
clonus, Babinski sign,
hyporeflexia

Overt HE

Impaired

Abnormal

Present (absent
in coma)

Oculocephalic reflex,
unresponsiveness to noxious
stimuli
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