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Abstract: Hepatic encephalopathy (HE) is a condition that encom-

passes a range of neuropsychiatric abnormalities in patients with 

significant liver disease. Overt HE occurs in approximately 30% 

to 45% of patients with cirrhosis. This article discusses practical 

issues in the management of patients with overt HE and cirrhosis, 

including a recently developed 4-pronged approach that consists 

of identifying and correcting precipitating factors, recognizing and 

treating concomitant medical conditions, commencing empiric 

treatment, and caring for the unconscious patient. Following 

recovery from overt HE, a plan of action should be developed to 

prevent readmissions.

Hepatic encephalopathy (HE) is a term used to describe a 
spectrum of neuropsychiatric abnormalities in patients 
with significant liver disease,1-3 and is classified as type A, 

B, or C based on the underlying mechanism causing the encepha-
lopathy. Type A is caused by acute liver failure, whereas type B (for 
bypass) is primarily caused by portosystemic shunting of blood in the 
absence of liver disease.4 HE resulting from cirrhosis of the liver with 
portal hypertension is classified as type C.4 The symptoms of HE can 
be subtle; mild cognitive and attention deficits are described as covert 
HE, which occurs in 30% or more of patients with cirrhosis.5 There 
is debate regarding the absolute need for treating all patients with 
covert HE, although most physicians now believe that treatment is 
warranted based on observations of loss of quality of life, frequent 
falls, and progression to overt HE in patients who are not treated for 
covert HE.6-8 More severe symptoms, such as personality changes, 
intellectual impairment, and a depressed level of consciousness, char-
acterize overt HE, which occurs in approximately 30% to 45% of 
patients with cirrhosis.9 Cases of overt HE account for approximately 
0.33% of all hospitalizations in the United States, with an average 
inpatient stay of 8.5 days.10 This article discusses practical issues 
involved in the management of overt HE in patients with cirrhosis, 
including a 4-pronged treatment approach, maintenance therapy, 
and the role of diabetes and malnutrition in HE.
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depending on the extent of the symptoms.20 The grading 
system consists of grade 0 (a lack of detectable changes 
in personality or behavior), grade 1 (a trivial lack of 
awareness, euphoria or anxiety, shortened attention span, 
and sleep disturbances), grade 2 (a disorientation for time, 
inappropriate behavior, lethargy, and asterixis), grade 3 (a 
gross disorientation, marked confusion, and somnolence, 
with response to stimuli), and grade 4 (coma). Grades 2 to 
4 are considered overt HE. Grade 1 is difficult to identify 
objectively; therefore, grade 1 HE and minimal HE were 
combined into the term covert HE, which is the term 
now widely used (Figure). 

Principles of Managing Overt Hepatic 
Encephalopathy

The basic principles involved in the management of overt 
HE include a 4-pronged approach: (1) identification and 
correction of precipitating factors (Table 1), (2) recognition 
and treatment of concomitant medical conditions (Table 
2), (3) empiric treatment of overt HE (Table 3), and (4) 
care of unconscious patients. Additionally, maintenance 
therapy following treatment of overt HE as well as the 
associations between diabetes, malnutrition, and overt 
HE should be considered.

Identification and Correction of Precipitating Factors
The most crucial aspect of managing overt HE is identify-
ing the presence of precipitating factors (Table 1), which 
then must be corrected before recovery from overt HE can 
be expected. Conn and Lieberthal described gastrointesti-
nal bleeding, infections, a high-protein diet, constipation, 
dehydration, acute renal failure, neuroactive medications, 
hyponatremia, and hypokalemia as clinical precipitants 
of overt HE.21 Failure to identify and correct all of the 

Pathogenesis

The pathogenesis of HE is believed to be due mainly to an 
elevated level of ammonia in the blood, along with other 
neuroactive substances derived from the gastrointestinal 
tract that are not cleared due to liver disease or 
portosystemic shunting.11-14 Short- and medium-chain 
fatty acids, benzodiazepine-like substances, mercaptans, 
phenols, and manganese may also contribute to neuronal 
changes.15-17 A synergistic role of inflammation is 
implicated in HE based on recent evidence.18

Clinical Features

The characteristic clinical description of overt HE was 
originally reported in a paper by Adams and Foley, 
in which they described HE (then termed as hepatic 
coma) as a neuropsychiatric syndrome encompassing a 
wide spectrum of mental and motor dysfunctions.19 The 
authors observed a preliminary period of mild restlessness 
or agitation; impaired orientation; and reduced awareness 
of surroundings succeeded by drowsiness, stupor, and 
coma occurring over a period of hours to days.19 Along 
with changes in consciousness, rigidities, tremors, 
and alteration in reflexes were also observed. Asterixis 
(flapping tremor) was described as rhythmic bursts 
(3-4 per second) of flexion-extension movements of 
the metacarpophalangeal joints, along with side-to-side 
movement of fingers with the active maintenance of 
posture.19 These movements are also associated with 
flexion-extension and radial-ulnar deviation of the wrists. 
The presence of these clinical features in a patient with 
known or suspected liver disease is key to diagnosing 
overt HE. The West Haven grading system is currently 
the most commonly used scale to assess the severity of HE 

Figure. The West Haven grading system assesses the severity of hepatic encephalopathy (HE) depending on the extent of the 
symptoms. The severity of cognitive dysfunction increases with the grade. Minimal HE and West Haven grade 1 HE are now 
considered covert HE, and West Haven grades 2 to 4 are considered overt HE.
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precipitating factors can lead to episodes of prolonged 
HE. Often in clinical practice, multiple concurrent fac-
tors are associated with overt HE, particularly in patients 
with advanced liver disease.22 Dehydration and electrolyte 
disturbances should be corrected, and there should be 
a thorough search for underlying infections and gastro-
intestinal bleeding. Dehydration can occur in patients 
with cirrhosis and overt HE as a result of multiple events, 
including reduced fluid intake, diuretic use, and lactu-
lose-related diarrhea. An elevated ratio of urea to serum 
creatinine of more than 15 (range, 10-20) may indicate 
underlying dehydration. However, caution should be 
applied in interpreting the ratio of urea to serum creati-
nine, as urea synthesis can be affected by liver dysfunction, 
and serum creatinine levels can be influenced by muscle 
wasting owing to malnutrition or underlying hepatorenal 
syndrome. In addition to dehydration, hypokalemia and 
hyponatremia are common electrolyte disturbances and 
should be corrected appropriately. Use of psychoactive 
medicines such as opioids and benzodiazepines should 
be discontinued and a urine toxic screen should be con-
sidered in all patients. Serial hemoglobin measurements 
and a digital rectal examination are helpful to diagnose 
any underlying gastrointestinal bleeding. Additionally, 
every patient with overt HE should be screened with a 

chest radiograph and urine analysis to evaluate for any 
evidence of underlying infection. In patients with ascites, 
a diagnostic paracentesis should be performed to rule out 
spontaneous bacterial peritonitis. Empiric antibiotics 
should be initiated in patients with severe overt HE pend-
ing the results of urine and blood cultures. A thorough 
search for the focus of infection should be carried out 
in all patients with overt HE, as multiple infections can 

Table 1. Precipitating Factors of Overt Hepatic Encephalopathy

•  �Lactulose nonadherence

•  �Dehydrationa

•  �Acute renal failure

•  �Constipation

•  �Infections

•  �Gastrointestinal bleeding

•  �Opioids and benzodiazepines

•  �Transjugular intrahepatic portosystemic shunts

•  �Spontaneous portosystemic shunts

•  �Large-volume paracentesis

•  �Hyponatremia

•  �Hypokalemia

•  �Metabolic alkalosis

•  �Excess intake of protein in the dietb

•  �Portal vein thrombosisc

aDehydration is often multifactorial due to diuretics, reduced intake of 
fluids, lactulose-related diarrhea, uncontrolled diabetes, large-volume 
paracentesis, and hemorrhage.
bProtein intake of 1.2 to 1.5 g/kg/day is recommended.
cPortal vein thrombosis is an uncommon precipitating factor but can 
cause portosystemic shunting.

Table 2. Concomitant Medical Conditions That Can Affect 
Patients With Overt Hepatic Encephalopathy

•  �Alcohol withdrawal

•  �Wernicke-Korsakoff syndrome

•  �Use of benzodiazepines and opioids

•  �Electrolyte and acid-base disturbancesa

•  �Hypoglycemia, diabetic ketoacidosis, and/or hyperosmolar 
state

•  �Hypothyroidism, Addison disease, and/or hypopituitarism 

•  �Subdural hematoma and/or cerebrovascular accidents

•  �Nonconvulsive seizures

•  �Meningitis and/or encephalitis

•  �Brain neoplasms and/or normal pressure hydrocephalus

•  �Dementia

•  �Hypercapnia due to obstructive sleep apnea or chronic 
obstructive pulmonary disease

•  �Uremic encephalopathyb

aHyponatremia can cause altered mental status and precipitate hepatic 
encephalopathy.
bUremic encephalopathy and hepatorenal syndrome can coexist with 
hepatic encephalopathy.

Table 3. Empiric Treatment of Overt Hepatic Encephalopathy

•  �Continue correction of dehydration and electrolyte 
disturbances.

•  �Administer lactulose either orally, rectally, or via 
nasogastric tube.

•  �Titrate lactulose dose to achieve 2-3 soft stools a day.

•  �Consider deep-seated infections if there is no response to 
the correction of precipitating factors and administration 
of lactulose.

•  �If lactulose is ineffective, try a bowel cleanser after 
excluding bowel obstruction.

•  �Add rifaximin or neomycin if there is no clinical response 
after adequate bowel movements.



662    Gastroenterology & Hepatology  Volume 13, Issue 11  November 2017

PA N T H A M  A N D  M U L L E N

occur in some patients. Portosystemic shunting resulting 
from a transjugular intrahepatic portosystemic shunt 
(TIPS) procedure represents a major risk factor for the 
development of overt HE in patients with cirrhosis.23-25 
In patients with overt HE resulting from a recent TIPS 
procedure, reducing the shunt diameter can improve 
the HE26; however, variceal bleeding may reappear after 
adjusting the shunt diameter.

Recognition and Treatment of Concomitant  
Medical Conditions
The diagnosis of overt HE is, essentially, one of exclusion 
(Table 2). The level of ammonia in the blood does not aid 
in the diagnostic accuracy of overt HE.14 Patients with 
advanced liver disease may present with alcohol with-
drawal and delirium tremens, which can be confused with 
overt HE. Alcohol withdrawal is identified by a coarse 
rhythmic tremor, excitability, and autonomic disturbances 
such as tachycardia and hypertension associated with dia-
phoresis.27 Intravenous thiamine should be administered 
to all patients with alcohol use disorder to prevent clinical 
expression of Wernicke-Korsakoff syndrome. Wernicke 
encephalopathy comprises opthalmoplegia (paralysis of 
horizontal or vertical conjugate gaze), gaze-evoked nystag-
mus, and ataxia. In contrast, Korsakoff syndrome is char-
acterized by reduced concentration, poor perception, and 
irrational responses to questions, and may mimic overt 
HE. Fabrication of answers (confabulation) is sometimes 
seen in early Korsakoff syndrome; however, anterograde 
amnesia to words, names, and tasks is always present.28,29 
Electrolyte disturbances, particularly hyponatremia, and 
acid-base disturbances ranging from respiratory alkalosis 
to high anion gap metabolic acidosis can cause reduced 
responsiveness in patients with decompensated cirrho-
sis.30 Care should be exercised in the correction of serum 
sodium (no more than 8 mmol/L in 24 hours) to avoid 
central pontine myelinolysis, especially in patients with 
alcohol use disorder.31 Central pontine myelinolysis can 
cause slurred speech; dysphagia; reduced alertness; and 
bilateral weakness of the face, arms, and legs due to brain 
stem involvement. Other causes of altered mental status, 
including hypothyroidism, adrenal insufficiency, and 
hypopituitarism, should be considered in unresponsive 
patients.

In patients with severe overt HE who are slow 
to respond to treatment, the possibility of underlying 
traumatic brain injury must be excluded by a careful 
history, neurologic examination, and brain imaging. 
Alcohol use and chronic liver disease can increase 
the risk of subdural hematoma.32,33 Acute or chronic 
subdural hematoma may mimic overt HE, and can be 
often accompanied by focal neurologic signs that may be 
difficult to detect in severe HE. Brain imaging such as 

computed tomography or magnetic resonance imaging 
should be considered in patients with severe overt HE; 
imaging is mandatory if lateralizing signs are present. 
In patients who are slow to recover from possible HE, 
an electroencephalogram analysis may help to confirm 
the presence of typical slow triphasic waveforms, which 
are associated with HE, and exclude nonconvulsive 
seizure activity. Meningitis and encephalitis should be 
included in the differential diagnosis for patients who 
do not respond to conventional treatment. A lumbar 
puncture for the analysis of cerebrospinal fluid should be 
approached carefully in these patients due to underlying 
coagulopathy.34,35

Empiric Treatment of Overt Hepatic Encephalopathy
Administration of lactulose, either orally, rectally, or via 
nasogastric tube, is the first-line therapeutic intervention 
used to reduce ammonia levels in the blood (Table 3).36 
The nonabsorbable disaccharides lactulose and lactitol 
(not used in the United States) reduce ammonia levels 
through multiple mechanisms, including acidifying 
the colon with the resultant conversion of ammonia to 
ammonium, replacing urease-producing bacteria with 
nonurease-producing bacteria, and creating a laxative 
effect.37 In the initial phase of overt HE, lactulose can 
be administered at 20 to 30 g hourly until a laxative 
effect is achieved. Following the recovery of the patient, 
the dose should be reduced and adjusted to achieve 2 
to 3 soft-formed stools daily. Lactulose dose titration is 
essential to avoid lactulose-related diarrhea, dehydration, 
and excoriation of anal skin. Although lactulose was the 
first-line treatment for decades, a recent meta-analysis 
of existing data found evidence demonstrating that the 
nonabsorbable disaccharides may be associated with a 
beneficial effect on clinical outcomes when compared 
with placebo and no intervention.38 For patients who 
are not responding to initial therapy with correction of 
precipitating factors and administration of lactulose, 
it is important to consider the possibility of other non
identified precipitants, such as deep-seated infections (eg, 
empyema). If lactulose is not causing adequate bowel 
movements, treatment will be ineffective. Administration 
of the osmotic laxative polyethylene glycol (GoLYTELY, 
Braintree Laboratories, Inc) should then be considered 
after excluding bowel obstruction.39 Rifaximin (Xifaxan, 
Salix) or neomycin can be added to the lactulose if the 
bowel movements are adequate and if there is no clini-
cal response in mental status after a few hours. Although 
rifaximin is not approved by the US Food and Drug 
Administration (FDA) for the treatment of overt HE, 
a randomized, controlled trial demonstrated improved 
treatment outcomes and a mortality benefit in patients 
on rifaximin combined with lactulose.40 Neomycin is a 
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poorly absorbed aminoglycoside that is approved by the 
FDA for use in acute overt HE; however, the evidence 
for neomycin efficacy is weak,41 and prolonged use is 
associated with a risk of ototoxicity and nephrotoxicity.42 
The antibiotics metronidazole and oral vancomycin have 
shown some benefit in the treatment of overt HE. The 
risk of neurotoxicity with metronidazole and colonization 
with vancomycin-resistant enterococci are the primary 
constraints to using these agents routinely for the treat-
ment of overt HE.43-45

Care of Unconscious Patients
Patients with West Haven grade 3 or 4 HE require 
closer monitoring in an intensive care unit (ICU). These 
patients cannot protect their airways due to depressed 
consciousness; thus, endotracheal intubation and 
mechanical ventilation are required. Lactulose (15-30 mL) 
is administered every 1 to 2 hours through a nasogastric 
tube until 3 to 4 loose stools are passed in 24 hours. These 
patients should be kept in an appropriate posture in order 
to prevent aspiration. If nasogastric tube access is not 
available, or administration is ineffective, then 300 mL 
of lactulose mixed with 700 mL of water can be given as 
an enema and repeated as necessary. Rifaximin along with 
lactulose should be administered to all patients with grade 
3 or 4 HE. Occasionally, patients with acute-on-chronic 
liver failure may develop cerebral edema and increased 
intracranial pressure. These patients should have the head 
of the bed elevated to 30 degrees.46,47 Patient-ventilator 
dyssynchrony should be controlled with the use of short-
acting sedatives.48,49 Induction of transient hypocapnia 
(ie, a decrease of 10 mm in carbon dioxide levels) reduces 
intracranial pressure by inducing cerebrospinal fluid 
alkalosis and resulting in precapillary vasoconstriction. 

Other ICU interventions for cerebral edema include 
administration of mannitol and hypertonic saline 
infusion, both of which have variable effects.50,51 Some 
patients with severe recurrent overt HE may have large 
congenital or acquired portosystemic shunts that may be 
amenable to occlusion. These shunts should be suspected 
particularly when recurrent HE is occurring in patients 
with relatively preserved liver function. A large shunt, if 
identified, should be closed by radiologic techniques in 
patients with refractory HE and a Model for End-Stage 
Liver Disease (MELD) score of less than 15.52 

Additional treatment options include intravenous 
branched-chain amino acids and L-ornithine L-aspartate 
(neither available in the United States). These treat
ment modalities are not supported with convincing 
data.53-56 Zinc deficiency is common in patients with 
cirrhosis. Urea synthesis from ammonia by ornithine 
transcarbamylase enzyme in the liver and glutamine 
formation from ammonia by glutamine synthetase in the 

skeletal muscle are impaired by zinc deficiency. Long-
term zinc treatment has been shown to enhance the 
formation of urea from ammonia and amino acids.57,58 A 

2010 study by Takuma and colleagues reported evidence 
that zinc supplementation is effective in treating HE and 
consequently in improving the health-related quality of 
life of the patient.59 However, there are no data regarding 
the optimal dose of zinc. Recently, extracorporeal 
albumin dialysis (ECAD) using the molecular adsorbent 
recirculating system has been used for the treatment 
of overt HE with an acceptable safety profile.60,61 The 
ECAD treatment showed a significant dialysis effect, 
with improvement in serum bilirubin levels, serum 
creatinine levels, and the severity of overt HE.60,61 A 
convincing beneficial effect on survival has not yet been 
demonstrated by ECAD therapy. Patients with significant 
liver dysfunction (MELD score >15) and recurrent severe 
HE are better treated with liver transplantation.62 

Maintenance Therapy After Treating Overt  
Hepatic Encephalopathy
After treating overt HE, patients with Child-Pugh class B 
and C cirrhosis generally require lactulose maintenance 
therapy. However, the data for secondary prevention of 
overt HE with lactulose are limited.63 Patients who recover 
from grade 3 or 4 overt HE should be kept on maintenance 
treatment with lactulose and rifaximin, the latter of which 
is FDA-approved for secondary prevention of overt HE. 
Patient and family education regarding lactulose dosing 
to achieve 2 to 3 soft-formed stools daily is an important 
part of management. A randomized, controlled trial of 
rifaximin vs placebo in patients with MELD scores of 
less than 25 reported a 50% reduction in hospitalizations 
for the rifaximin group.64 In another study, rifaximin was 
shown to be effective and well tolerated for long-term 
maintenance of remission from overt HE.65

Role of Diabetes and Malnutrition in 
Overt Hepatic Encephalopathy
There is evidence of an association between uncontrolled 
diabetes and malnutrition with liver decompensation 
and precipitation of overt HE in patients with cir-
rhosis.66,67 A study by Sigal and colleagues showed that 
diabetic patients experience severe HE at earlier stages of 
biochemical decompensation and portal hypertension.68 
The control of diabetes may help to delay the onset of 
overt HE in patients with cirrhosis. Apart from the liver, 
skeletal muscle plays a role in ammonia detoxification, 
and malnutrition and muscle wasting may result in pre-
cipitation of HE in cirrhosis.68-73 Nutritional status assess-
ment is challenging in patients with cirrhosis due to low 
albumin levels, fluid retention, and ascites, making the 
interpretation of weight and body mass indices difficult. 
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Advocating a malnutrition risk assessment tool may be 
useful to identify patients at risk of HE.74 Recent guide-
lines from the International Society for Hepatic Encepha-
lopathy and Nitrogen Metabolism recommend 1.2 to 1.5 
g/kg of protein daily in patients with cirrhosis and small, 
evenly distributed, frequent meals and late-night snacks 
of complex carbohydrates to prevent negative nitrogen 
balance.75 Branched-chain amino acid supplements in 
patients with cirrhosis may improve nutritional status and 
muscle mass in the long term and, therefore, may help 
prevent development of overt HE.76

Summary

The diagnosis of HE is based on clinical criteria and is not 
only related to ammonia levels in the blood. Management 
of overt HE includes a 4-pronged approach, especially in 
patients with grade 3 or 4 HE. These strategies include 
identification and correction of precipitating factors, 
recognition of concomitant medical conditions and their 
treatment, empiric treatment of HE, and care of patients 
with altered consciousness. Recently, the importance of 
recognizing the full spectrum of precipitating factors 
has been emphasized.22 In certain circumstances, it is 
important to identify the concomitant conditions that 
can mimic overt HE, primarily because of the difference 
in the approach to management with these disorders. A 
fairly effective therapy for overt HE is currently available 
for treatment. Polyethylene glycol is a new addition to 
the armamentarium of treatment for overt HE. A more 
rapid recovery from overt HE can be anticipated with 
this therapy, which needs formal approval from the FDA. 
ECAD has been used with some improvement in overt 
HE, but has not shown a clear effect on improving mor-
tality. Whether further refinement of ECAD will result in 
better outcomes remains to be established.

The authors have no relevant conflicts of interest to disclose.
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