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Definition

• Hepatic Encephalopathy is a brain dysfunction caused by liver insufficiency 

and/or porto-systemic shunting

– Manifests as a wide spectrum of neurological or psychiatric abnormalities, from subclinical 

alterations to coma

– Overt Hepatic Encephalopathy (OHE): having noticeable symptoms when evaluated 

clinically

– Covert Hepatic Encephalopathy (CHE): may not have noticeable symptoms when 

evaluated clinically

Vilstrup, H. et al. Hepatic Encephalopathy in Chronic Liver disease: 2014 Practice Guideline. 
Hepatology 2014;60:715-735
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Epidemiology

• Prevalence of OHE is: 

– 10-14% at time of diagnosis of cirrhosis

– 16-21% in decompensated cirrhosis

– 10-50% in patients with transjugular intrahepatic porto-systemic shunts

• OHE will occur in 30-40% with cirrhosis at some time in their lives

– Those who have had episodes of OHE nearly always have recurrent episodes

• CHE occurs in 20-80% of patients with cirrhosis

• HE accounts for 110,000 hospitalizations yearly (between 2005-2009)

Vilstrup, H. et al. Hepatic Encephalopathy in Chronic Liver disease: 2014 Practice Guideline. 
Hepatology 2014;60:715-735



New Jersey Medical School

Epidemiology

• From 2010-2014, in USA, there has been a 30% increase in HE-related 

hospitalizations

• Patients hospitalized with HE in the US generated charges of about $11.9 billion per 

year

– Underestimation, as not taking into account: 

• Primary healthcare

• Disability

• Lost productivity

• Negative impact on patient’s family or support network

• Severe HE in patients with cirrhosis is associated with mortality of >50% in the first 

year

Wijdicks, E. Hepatic Encephalopathy. NEJM 2016; 17: 1660-1670
Rose, C. et al. Hepatic Encephalopathy: Novel insights into classification, pathophysiology and therapy. J Hepatology 2020;20: 1-22. 
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Pathophysiology

• Complex, with multiple 

components

– Ammonia

– Inflammatory cytokines

– Benzodiazepine-like 

compounds

– Altered gut microbiota

– Oxidative stress

Bajaj, J. Hepatic Encephalopathy: Classification and Treatment. J Hepatology 2018; 68: 838-839.
Patidar K, Bajaj J.  Covert and Overt Hepatic Encephalopathy: Diagnosis and Management. Clin Gastroenterol Hepatol
2015; 13: 2048-2061.
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Pathophysiology

Rose, C. et al. Hepatic Encephalopathy: Novel insights into classification, 
pathophysiology and therapy. J Hepatology 2020;20: 1-22. 
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West Haven Criteria / Glascow Coma Scale

Vilstrup, H. et al. Hepatic Encephalopathy in Chronic Liver disease: 2014 Practice Guideline. Hepatology 2014;60:715-735
EASL Clinical Practice Guidelines on the management of hepatic encephalopathy. Hepatology 2022;77:807-824
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Hepatic Encephalopathy Classification

Vilstrup, H. et al. Hepatic Encephalopathy in Chronic Liver disease: 2014 Practice Guideline. Hepatology 2014;60:715-735
Boyer, T. et al. Zakim and Boyer’s Hepatology: A Textbook of Liver Disease. 7th Ed., Elsevier, 2018.
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Precipitating Factors for Overt HE

Vilstrup, H. et al. Hepatic Encephalopathy in Chronic Liver disease: 2014 Practice Guideline. Hepatology 
2014;60:715-735
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Differential Diagnosis of HE

Vilstrup, H. et al. Hepatic Encephalopathy in Chronic Liver disease: 2014 Practice Guideline. Hepatology 
2014;60:715-735
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Diagnosis of Overt HE
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Diagnosis of Minimal/Covert HE
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Treatment

• 4-pronged approach to treatment

– Initiation of care for patients with altered mental status

– Evaluate/treat for alternative causes of altered mental status

– Identify precipitating factors and correct them

– Start empirical HE treatment
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Treatment - Lactulose

• Non-absorbable disaccharide

• 1st line therapy for HE

• Catabolized by colonic bacteria to short chain fatty acids
– Lowering colonic pH to ~ 5

• Results in formation of ammonium (NH4+, non-absorbable) from ammonia
– Lost in cathartic effect

– Displaces urease-producing bacteria with non-urease-producing lactobacillus

– Hyperosmolar stool composition in colon improves GI transit time

• Used in treatment and prevention of recurrence of HE (covert and overt)

• Dose is usually 20-30gm 2-4x/day, with goal of 2-3 BMs/day

• Can be given orally or via NGT/rectal enema

• AE: abdominal cramping, diarrhea, flatulence Mahpour N. et al.  Pharmacologic Management of Hepatic Encephalopathy. Clin Liver Dis 2020; 24: 231-242. 
Rose, C. et al. Hepatic Encephalopathy: Novel insights into classification, pathophysiology and therapy. J Hepatology 
2020;20: 1-22. 
EASL Clinical Practice Guidelines on the management of hepatic encephalopathy. Hepatology 2022;77:807-824
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Treatment - Lactulose

Showed beneficial effect on: 

HE severity (NNT=4)

Prevention of HE (NNT=6)

Gluud L, Vilstrup H, Morgan M. Non-absorbable disaccharides versus placebo/no intervention and lactulose versus lactitol for the prevention and 
treatment of hepatic encephalopathy in people with cirrhosis. Cochrane Database of Systematic Reviews 2016; 5: CD003044.
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Treatment - Rifaximin

• Synthetic antibiotic with activity against gram (+), gram (-), aerobic and anaerobic 

bacteria

• Has minimal systemic absorption

• Destroys gut bacteria producing ammonia

• Majority of data is for use in prevention of recurrence of HE

• Dosing is 550mg twice daily

• Other antibiotics used

– Neomycin

– Metronidazole

– Vancomycin

Mahpour N. et al.  Pharmacologic Management of Hepatic Encephalopathy. Clin Liver Dis 2020; 24: 231-242. 
Rose, C. et al. Hepatic Encephalopathy: Novel insights into classification, pathophysiology and therapy. J Hepatology 2020;20: 1-22. 
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Treatment - Rifaximin

- Randomized, double-blind placebo-controlled trial

- N: 299 in remission from recurrent HE

- >90% of patients in study were receiving 

concomitant lactulose

Bass N, Mullen K, Sanyal A, et al. Rifaximin Treatment in Hepatic Encephalopathy. N Engl J Med 2010; 362(12): 1071-1081. 
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Treatment - Rifaximin

- Prospective, double-blind, randomized controlled trial

- N: 120

P<0.004

Sharma B et al.  A Randomized , Double-Blind, Controlled Trial Comparing Rifaximin Plus Lactulose With 
Lactulose Alone in Treatment of Overt Hepatic Encephalopathy. Am J Gastroenterol 2013; 108: 1458–1463. 
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Treatment – L-Ornithine L-aspartate (LOLA)

• Stable salt of amino acids ornithine and aspartate

– Not FDA approved

– Ammonia scavenger

– Promotes hepatic removal of ammonia by:

• stimulating residual hepatic urea cycle activity (via carbamoyl phosphate synthetase activation)

• promoting glutamine synthesis, particularly in skeletal tissue (via glutamine synthetase activation)

– Has IV and oral formulations

Mahpour N, Pioppo-Phelan L, Reja M, et al.  Pharmacologic Management of Hepatic Encephalopathy. Clin Liver Dis 2020; 24: 231-242. 
Goh E, Stokes C, Sidhu S, et al. L-ornithine L-aspartate for prevention and treatment of hepatic encephalopathy in people with cirrhosis. 
Cochrane Database of Systematic Reviews 2018; 5: CD012410.
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Treatment – L-Ornithine L-aspartate (LOLA)

- Looked at 29 trials involving 1891 patients

- Improvement in HE when compared to 

placebo/no treatment (RR:0.7)

- No benefit compared to other HE meds

- Higher risk of bias in papers

Goh E, Stokes C, Sidhu S, et al. L-ornithine L-aspartate for prevention and treatment of hepatic encephalopathy in 
people with cirrhosis. Cochrane Database of Systematic Reviews 2018; 5: CD012410.
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Treatment – Branched Chain Amino Acids

• Patients with cirrhosis have decreased concentration of BCAAs

• BCAAs aid in detoxification of ammonia via effects on skeletal tissue

– Skeletal muscle detoxifies ammonia via conversion to glutamine

– In cirrhosis, hyperammonemia impairs skeletal muscle protein synthesis via mTor signaling 

alterations

– BCAAs counteract this pathway

• Not FDA approved

Mahpour N, Pioppo-Phelan L, Reja M, et al.  Pharmacologic Management of Hepatic Encephalopathy. Clin Liver Dis 2020; 24: 231-242. 
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Treatment – Branched Chain Amino Acids

- Reviewed 16 RCTs including 

827 patients 

- Showed beneficial effect on:

- HE treatment (NNT: 5) 

with RR: 0.73

Gluud L, Dam G, Les I, et al. Branched-chain amino acids for people with hepatic encephalopathy (Review).  Cochrane Database of 
Systematic Reviews 2017; 5: CD001939. 
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Treatment - Zinc

• Element that is often found to be deficient in cirrhotic patients

• Zinc is necessary as a co-factor:

– to convert ammonia into urea via ornithine transcarbamylase

– to activate muscle glutamine synthetase to convert ammonia and glutamate into glutamine

• Dosing is usually 220mg BID (50mg elemental Zn BID)

• AE: nausea/vomiting, abdominal cramps, diarrhea

• Not FDA approved

Mahpour N, Pioppo-Phelan L, Reja M, et al.  Pharmacologic Management of Hepatic Encephalopathy. Clin Liver 
Dis 2020; 24: 231-242. 
Takuma Y et al.  Clinical trial: oral zinc in hepatic encephalopathy. Aliment Pharmacol Ther 2010; 32: 1080–1090
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Treatment - Zinc

- randomized, prospective trial of 79 patients who 

either received zinc therapy in addition to standard 

therapy of BCAA and lactulose, v. standard therapy 

alone

- HE improved in 21 patients in the zinc group 

compared to 10 patients in the the control group 

(54% v. 26%, P=0.03)

Takuma Y et al.  Clinical trial: oral zinc in hepatic encephalopathy. Aliment Pharmacol Ther 2010; 32: 1080–1090
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Treatment – Shunt Obliteration

• Up to 1/3 of patients with cirrhosis have large (>8mm) or smaller porto-systemic shunts on 

imaging

– ~50% are splenorenal shunts

• HE has been reported in:

– 48% of patients with large porto-systemic shunts

– 34% of patients with small porto-systemic shunts

• Porto-systemic shunts with total surface area > 83mm2 increase the risk of overt HE and 

mortality in cirrhosis

• Obliteration of accessible porto-systemic shunts in patients with recurrent/persistent HE 

(despite appropriate medical treatment) can be considered in stable patients with MELD <11

EASL Clinical Practice Guidelines on the management of hepatic encephalopathy. Hepatology 2022;77:807-824
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Treatment – Shunt Obliteration

• Multicenter, retrospective cohort study of 37 patients 

with refractory HE who were diagnosed with single 

large porto-systemic shunts eligible for embolization

• 22/37 (59.4%) patients without HE for 100 days after 

embolization (P<0.001 v. prior to embolization)

• 18/37 (48.6%) patients remained HE free over mean 

follow up period of 697+/- 157 days (P<0.001 v. prior 

to embolization)
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Novel Therapies

Alimirah M, Sadiq O, Gordon S.  Novel Therapies in Hepatic Encephalopathy. Clin Liver Ds 2020; 24: 303-315.
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