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Definition of Hepatic
Encephalopathy

“Hepatic encephalopathy (HE) reflects a spectrum

of neuropsychiatric abnormalities seen in patients

with liver dysfunction after exclusion of other

known brain disease.”



M. D. Norenberg, “The role of astrocytes in hepatic encephalopathy,” Neurochemical Pathology. Vol. 6, no. 1-2, pp. 13–33, 1987.

R. F. Butterworth, “Altered glial-neuronal crosstalk: cornerstone in the pathogenesis of hepatic encephalopathy,” Neurochemistry International. Vol. 

57, no. 4, pp. 383–388, 2010. 

Astrocyte swelling (brain edema) = neuronal 
dysfunction

Normal

HE



Multifactorial



HEPATIC ENCEPHALOPATHY

NEUROTOXINS

• Ammonia

• Manganese

• Glutamine

• GABA

• Benzodiazepines

• Taurine

• Monoamines

• Opioids

• Methanethiols



Hepatic Encephalopathy

• Is a major complication of liver 

disease/failure

• Is a metabolic syndrome 

characterized by cognitive, 

psychiatric and motor 

disturbances.

• Hepatic encephalopathy can be 

subdivided into Covert and Overt

• Covert HE: difficult to diagnose 

without psychometric testing. 

• Overt HE: can be easily 

diagnosed without the use of 

psychometric tests. 



Spectrum of cognitive impairment in HE





Epidemiology

• The cumulative numbers indicate that overt HE will occur 

in up to 40% of those with cirrhosis.1

• At the time of diagnosis of cirrhosis the prevalence of 

Overt HE is 10%-14%.2,3

• 20%-80% of patients with cirrhosis suffer from 

Minimal /Covert HE.4,5

• Develops in 10%-50% in patients with transjugular 

intrahepatic portosystemic shunt (TIPS).6,7

1. Prevalence and prognostic value of quantified electroencephalogram (EEG) alterations in cirrhotic patients. Amodio, Piero et al. Journal of Hepatology , 

Volume 35 , Issue 1 , 37 - 45

2. Saunders JB, Walters JR, Davies AP, Paton A. A 20-year prospective study of cirrhosis. British Medical Journal (Clinical research ed). 1981;282(6260):263-

266.

3. Romero-Gomez M, et al. Subclinical hepatic encephalopathy predicts the development of overt hepatic encephalopathy. The American Journal of 

Gastroenterology (2001) 96, 2718–2723; doi:10.1111/j.1572-0241.2001.04130.x

4. Screening of subclinical hepatic encephalopathy. Groeneweg, Michael et al. Journal of Hepatology , Volume 32 , Issue 5 , 748 – 753. 

5. Bajaj JS. Management options for minimal hepatic encephalopathy. Expert Rev Gastroenterol Hepatol. 2008;2:785-790.

6. Papatheodoridis, G. V., Goulis, J., Leandro, G., Patch, D. and Burroughs, A. K. (1999), Transjugular intrahepatic portosystemic shunt compared with 

endoscopic treatment for prevention of variceal rebleeding: A meta-analysis. Hepatology, 30: 612–622. doi:10.1002/hep.510300316

7. Nolte, W., Wiltfang, J., Schindler, C., Münke, H., Unterberg, K., Zumhasch, U., Figulla, H. R., Werner, G., Hartmann, H. and Ramadori, G. (1998), 

Portosystemic hepatic encephalopathy after transjugular intrahepatic portosystemic shunt in patients with cirrhosis: Clinical, laboratory, psychometric, and 

electroencephalographic investigations. Hepatology, 28: 1215–1225. doi:10.1002/hep.510280508



What does it means.??

• HE is a spectrum of cognitive impairment.

• HE results in poor patient and caregiver QOL.

• HE, both Overt and Covert, is a poor predictor of 

survival. 

• It is important to diagnose early. 

• HE episode treatment should concentrate on 

investigating and treating precipitating factors.



Hospitalizations secondary to HE are 
on the rise

In-Hospital Mortality and Economic Burden Associated With Hepatic Encephalopathy in the United States From 2005 to 2009

Stepanova, Maria et al. Clinical Gastroenterology and Hepatology , Volume 10 , Issue 9 , 1034 - 1041.e1

The nationwide estimates for hospital discharges with HE are calculated using the NIS sampling weights.



HE carries a higher mortality than other cirrhosis complications

Danish Cohort: 

Alcoholic Cirrhosis.

12-year study (1993-

2005)

45% death rate in 

first month

Jepsen, P., Ott, P., Andersen, P. K., Sørensen, H. T. and Vilstrup, H. (2010), Clinical course of alcoholic liver cirrhosis: A Danish population-
based cohort study. Hepatology, 51: 1675–1682. doi:10.1002/hep.23500.



HE is a poor predictor of survival 
(Even Covert HE)

Stewart, C. A., Malinchoc, M., Kim, W. R. and Kamath, P. S. (2007), Hepatic encephalopathy as a predictor of survival in patients with end-
stage liver disease. Liver Transpl, 13: 1366–1371. doi:10.1002/lt.21129



The socioeconomic burden of HE on family and 
caregivers

Bajaj JS, Wade JB, Gibson DP, et al. The Multi-Dimensional Burden of Cirrhosis and Hepatic Encephalopathy on Patients and Caregivers. The 

American journal of gastroenterology. 2011;106(9):1646-1653. doi:10.1038/ajg.2011.157.

"The specific limitations in the activities of the family were for the last 3 years due to 

cirrhosis-related medical expenses compared with what they were 3 years previous."



HE impacts all aspects of quality of life



Vilstrup, H., Amodio, P., Bajaj, J., Cordoba, J., Ferenci, P., Mullen, K. D., Weissenborn, K. and Wong, P. (2014), Hepatic encephalopathy in chronic liver disease: 

2014 Practice Guideline by the American Association for the Study Of Liver Diseases and the European Association for the Study of the Liver. Hepatology, 60: 715–

735. doi:10.1002/hep.27210

HE Precipitating 
Factors



Diagnosis and Testing for OHE

● West Haven criteria for classification.

● Hepatic encephalopathy should be divided into various 

stages of severity, reflecting the degree of self-

sufficiency and the need for care.

● OHE still remains a diagnosis of exclusion.

● High blood-ammonia levels alone do not add any 

diagnostic, staging, or prognostic value in HE patients 

with CLD.1,2

1.Lockwood AH. Blood ammonia levels and hepatic encephalopathy. Metab Brain Dis. 2004;19:345-349.

2.Vilstrup, H., Amodio, P., Bajaj, J., Cordoba, J., Ferenci, P., Mullen, K. D., Weissenborn, K. and Wong, P. (2014), Hepatic encephalopathy in 

chronic liver disease: 2014 Practice Guideline by the American Association for the Study Of Liver Diseases and the European Association for the 

Study of the Liver. Hepatology, 60: 715–735. doi:10.1002/hep.27210



Level of 

Consciousness

Neuropsychiatric 

Symptoms

Neurological 

Symptoms

Normal

Slight mental 

slowing

Increased fatigue, 

apathy or lethargy

Somnolence

Coma

Impairments only measurable 

with psychometric tests

Euphoria/dysphoria irritability 

and anxiety, shortened attention 

span

Slight personality disorder, slight 

disorientation to time and place.

Aggression, marked 

disorientation to time and place.

-

None

"Minimal HE"

Fine motor skills affected

Flapping tremor, ataxia, slurred 

speech

Rigour, clonus, asterixis

Clinical Classification of HE (West Haven/Conn Score)



The Clinical HE Staging Scale CHESS:

ORTIZ, M., CÓRDOBA, J., DOVAL, E., JACAS, C., PUJADAS, F., ESTEBAN, R. and GUARDIA, J. (2007), Development of a clinical hepatic

encephalopathy staging scale. Alimentary Pharmacology & Therapeutics, 26: 859–867. doi:10.1111/j.1365-2036.2007.03394.x

A Score of 3+ is equivalent to a HE 

≥ grade 2  and 6+ for grade 3

Correlation between the global score of the Clinical Hepatic Encephalopathy Staging 

Scale and the adapted-West-Haven criteria (r=0.64)



Treatment of Overt Episodic HE (PRINCIPLES)

● An episode of OHE (whether spontaneous or precipitated) 

should be actively treated.

● Secondary prophylaxis after an episode for overt HE is 

recommended.

● Nutritional support is important aspect of management.

● Recurrent intractable OHE, together with liver failure, is an 

indication for Liver Transplant (LT).

Vilstrup, H., Amodio, P., Bajaj, J., Cordoba, J., Ferenci, P., Mullen, K. D., Weissenborn, K. and Wong, P. (2014), Hepatic encephalopathy in chronic liver disease: 

2014 Practice Guideline by the American Association for the Study Of Liver Diseases and the European Association for the Study of the Liver. Hepatology, 60: 

715–735. doi:10.1002/hep.27210



Step-wise Approach to HE - Investigate

• Check for precipitating factors

• Infections - SBP, bacteremia, UTI, pulmonary, skin, dental

• Drug use (Rx and non-Rx) including alcohol, opiates, benzodiazepines

• Metabolic derangements

• Hypoglycemia or hyperglycemia

• Hyponatremia

• Hypokalemia with or without alkalosis

• Dehydration with or without acute kidney injury

• Constipation

• Gastrointestinal bleeding

• Wernicke encephalopathy (chronic alcoholism)

• Primary brain problem (injury, stroke, seizure)





Step-wise Approach to HE - Treat

• Treat

• Treat infection as soon as suspected or recognized

• Treat the precipitating factor if possible (e.g., gastrointestinal
bleeding, dehydration)

• Correct blood sugar, electrolyte, and acid-base disturbances

• Purgatives - lactulose or bowel preparation if constipated

• Nonabsorbable antibiotics (rifaximin, neomycin)

• other therapies - branched chain amino acids (BCAA),
glycerol phenylbutyrate (GPB), ornithine phenylacetate (OPA)



Treatment of Overt HE







Secondary prophylaxis for OHE

As after a single episode of OHE, the chance of having another OHE

episode increases recurrence, and there is a strong need for prophylaxis.

Lactulose with rifaximin has been shown to be superior than just lactulose

in this regard (22.1% vs. 45.9% over 6 months) and superior to just

rifaximin monotherapy (13.9% vs. 24.8% over 6months)

Apart from HE medications, antibiotic prophylaxis with either

norfloxacin or trimethoprim/sulfamethoxazole daily for SBP must be

considered for prevention of recurrent SBP which could precipitate OHE.

many centers use 250 mg of ciprofloxacin daily as first line and daily

trimethoprim/sulfamethoxazole as second line due to the side effect

profile being better in fluoroquinolones.



Lactulose Mode of Action

Weber, et al. Lactulose and combination therapy of 

hepatic encephalopathy: the role of the intestinal 

microflora. Dig Dis. 1996;14 (Suppl 1):53-63.

• Titrated daily to at least two soft bowel 

movements per day.

• Overuse can lead to aspiration, dehydration, 

electrolyte imbalance, severe perianal skin 

irritation or even precipitate HE.



Rifaximin Mode of Action

● Rifaximin has been used for the therapy of HE in a number of 

trials. These trials showed effect of Rifaximin that was 

equivalent or superior to the compared agents with good 

tolerability.1

● Trial with patients having two earlier OHE bouts to maintain 

remission showed the superiority of rifaximin (+lactulose) 

versus placebo.2

1. Patidar KR, Bajaj JS. Antibiotics for 

the treatment of hepatic 

encephalopathy. Metab Brain Dis.

2013;28:307-312.

2. Bass NM, et al. Rifaximin treatment 

in hepatic ehalopathy. N Engl J Med. 

2010;362:1071-1081.



Summary HE treatments

Vilstrup, H., Amodio, P., Bajaj, J., Cordoba, J., Ferenci, P., Mullen, K. D., Weissenborn, K. and Wong, P. (2014), Hepatic encephalopathy in chronic liver disease: 2014 Practice 

Guideline by the American Association for the Study Of Liver Diseases and the European Association for the Study of the Liver. Hepatology, 60: 715–735. doi:10.1002/hep.27210

Treatment Pro’s Con’s

Lactulose First-line, readily available. Prebiotic 

and laxative properties. 

Overuse can precipitate HE. Non 

adherence due to GI adverse 

effects.

Rifaximin Useful for lactulose intolerant 

patients, or those that develop 

recurrent HE on lactulose.

No evidence as monotherapy.

Metronidazole Inexpensive short-term use. Not for long-term use, CNS toxicity, 

peripheral neuropathy and 

carcinogenesis.

Neomycin Glutaminase inhibitor, inexpensive, 

short-term use.

Not for long-term use, can  cause 

ototoxicity, nephrotoxicity.



Dietary Modifications

BCAA’s (Branched-Chain Amino Acids)

Nutrition in cirrhosis



BCAA Mode of Action

• A systematic Cochrane Review of controlled trials 

(RCTs) indicated that oral BCAA-enriched 

formulations improve the manifestations of episodic 

HE whether OHE or MHE.1

• There is no effect of BCAA on the recurrence of HE.2

1. Gluud LL, Dam G, Les I, Córdoba J, Marchesini G, Borre 

M, Aagaard NK, Vilstrup H. Branched-chain amino acids for 

people with hepatic encephalopathy. Cochrane Database of 

Systematic Reviews 2015, Issue 9. Art. No.: CD001939. 

DOI: 10.1002/14651858.CD001939.pub3.

2. Naylor CD, et al. Parenteral nutrition with branched-chain 

amino acids in hepatic encephalopathy. A metaanalysis. 

Gastroenterology. 1989;97:1033-1042.

3. H Moriwaki, et al, “Branched-Chain Amino Acids as a 

Protein- and Energy-Source in Liver Cirrhosis. Biochemical 

and Biophysical Research Communications. 313,2004:405-

407. 



Oral Branched-Chain Amino Acids





Nutrition

Chronic protein restriction is detrimental because 

patients’ protein requirements are relatively greater than 

that of healthy patients and they are at risk of 

accelerated fasting metabolism.

Malnutrition and loss of muscle mass is a risk factor for 

development of HE.



Suggested Intake

Malnutrition can be found in 65-95% of cirrhotic patients

1. M. Plauth et al. ESPEN Guidelines for nutrition in liver disease and transplantation. Clinical Nutrition. 1997;16:43-55.

2. Greenberger NJ, Carley J, Schenker S, et al. Effect of vegetable and animal protein diets in chronic hepatic encephalopathy.

Am J Dig Dis. 1977;22:845–855.



Take Home messages
1 HE is a  common condition in cirrhosis, and got major impact on pt.

2 An episode of overt hepatic encephalopathy (OHE) (whether spontaneous or 

precipitated) should be actively treated WITH MULTI PRONG STRATEGY

(GRADE II-2, A, 1

3  Secondary prophylaxis after an episode for overt hepatic encephalopathy 

(OHE) is recommended (GRADE I, A, 1).

4  Lactulose is the first choice for treatment of episodic overt hepatic 

encephalopathy (OHE) (GRADE II-1, B, 1).

5  Rifaximin is an effective add-on therapy to lactulose for prevention and 

treatment of overt hepatic encephalopathy (OHE) recurrence (GRADE I, A, 1).

6  Nutritional aspects must be taken care of.

Vilstrup, H., Amodio, P., Bajaj, J., Cordoba, J., Ferenci, P., Mullen, K. D., Weissenborn, K. and Wong, P. (2014), Hepatic encephalopathy in chronic liver disease: 

2014 Practice Guideline by the American Association for the Study Of Liver Diseases and the European Association for the Study of the Liver. Hepatology, 60: 

715–735. doi:10.1002/hep.27210









Conclusion

There are multiple factors that determine the risk and prognosis for HE.

Early recognition and correction of these factors in clinics are essential to

prevent morbidity.

Acute OHE management is a complicated dynamic process where one

needs to be cognizant of precipitating factors and of the long-term effects

of untreated HE.

In acute OHE, a wide net needs to be cast for recognizing precipitating

factors and empirical therapy started immediately.

Our conventional therapies are successful in the reversal of OHE but have

their own limitations.

Newer therapies being studied for nitrogen excretion and microbiome

manipulation (fecal transplantation) may be the future of adjunct therapy

for recurrent OHE.

CHE testing and management are more controversial, but the consensus so

far is to screen, test, and treat on a case-by-case basis



HEPATIC ENCEPHALOPATHY

SUMMARY

• Try to recognize covert HE

• Council patients about the dangers of driving

• Address insomnia and poor sleep

• Eliminate factors which can contribute to HE

• Treat HE to prevent further episodes of HE

• For patients with persistent HE:

• Define maximal protein that can be tolerated

• Look for and embolize vascular shunts







Pharmacological therapies to reduce systemic inflammation

Systemic inflammation is a major contributor too and an

upregulator of neuroinflammation, that is the main pathology in

HE.

Probiotics and antibiotics act on the microbiome and help modulate

this main driving force for inflammation.

Albumin is an important prognostic marker in chronic liver disease

has great anti-inflammatory properties and immunomodulatory

properties apart from being a strong oncotic agent, and has been

studied in acute OHE. Importantly, albumin infusions have shown

mortality benefit in infection-driven complications in

decompensated cirrhosis, and the evidence from the studies in this

section further adds to this.



Metronidazole

● As short-term therapy, metronidazole also has advocates 
for its use. However, long-term potential for CNS toxicity, 
peripheral neuropathy and carcinogenesis.1

● Metronidazole is an alternative choice for treatment of OHE 
(multiple time series, dramatic uncontrolled experiments –
off-label).2

1. Product Monograph Flagyl (Metronidazole), 

Submission Control No. 167573. Version 6.0 

dated Nov 7 2013.

2. Vilstrup, H., Amodio, P., Bajaj, J., Cordoba, J., 

Ferenci, P., Mullen, K. D., Weissenborn, K. and 

Wong, P. (2014), Hepatic encephalopathy in 

chronic liver disease: 2014 Practice Guideline by 

the American Association for the Study Of Liver 

Diseases and the European Association for the 

Study of the Liver. Hepatology, 60: 715–735. 

doi:10.1002/hep.27210



Neomycin

● Useful primarily in infections involving aerobic, Gram-negative bacteria, some 

mycobacteria. Mostly ineffective against anaerobic bacteria and fungi. 

● Its use as therapy for HE has declined due toxicity (ototoxicity, nephrotoxicity).

Hawkins RA. Adv Exp Med Biol. 1994;368:125-34. .



MALNUTRITION AND MUSCLE WASTING

FACTORS IN CIRRHOSIS

Portal hypertension

Shunting of hepatic blood

Inefficient hepatic

caloric utilization

Muscle Wasting

Ascites

Decreased caloric

intake

Fatigue

Reduced activity


