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Learning Objectives

ÅDefine the four axes of HE management
ÅUnderstand the causes of refractory or persistent HE
ÅUnderstand the therapeutic options for refractory or 
persistentHE



Definition of Hepatic Encephalopathy (HE)

ÅHepatic encephalopathy is brain dysfunction 

caused by liver insufficiency and/or porto-

systemic shunting

ÅIt manifests as a wide spectrum of 

neurological/psychiatric abnormalities ranging 

from subclinical alterations to coma

AASLD EASL 2014. Guidelines Hepatol. J Hepatol.



Pathophysiology of HE

Bajaj JS. Hepatology. 2015; Dasarathy et al. J Hepatol. 2016.



Burden of Cirrhosis and HE



Readmissions for HE: A Gift That Keeps on Giving

Bajaj JS et al. NACSELD. Hepatology. 2016; Volk et al. Am J Gastro. 2014; Tapper et al. Clin Gast Hep. 2016.
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Presentations of HE

ÅCovert HE without prior acute OHE

ÅAcute Episode

ÅRecovery from acute episode



Overall Classification of HE: Four Axes

Type Grade Time Course
Presence of 

precipitating factor

A 

(Acute Liver 

Failure)

Minimal
Covert

Episodic 

(no further HE for Ó 

6 months)

Precipitated (specific 

factor found)
1

B

(porto-systemic 

Bypass or 

shunt without 

cirrhosis)

2

Overt

Recurrent 

(further episode 

within 6 mths)3 Spontaneous

(no precipitating factor 

found)
Persistent

(never resolved)
C 

(Cirrhosis)
4

EASL/AASLD Hepatic Encephalopathy guidelines. Hepatology. 2014.



Management of HE

Acharya et al. Am J Gastro. 2018; and Flamm et al. JMHMP. 2020.



Causes of ñRefractory HEò

ÅIncorrect diagnosis of HE

ÅLogistic challenges towards medications

ÅIncorrect detection of precipitating factors

ÅInsufficient treatment of precipitating factors

ÅPersistent shunting with/without TIPS

ÅTruly refractory

AASLD/EASL 2014 HE guidelines; Bajaj JS et al. NACSELD. Hepatol. 2016; Laleman et al. Hepatol. 2013; Fernandez et al. Gut. 2017; 

Bajaj JS et al. Am J Gastro. 2018; Rahimi et al. Hepatol Abstr. 2017; Bajaj JS et al. Hepatol. 2017.



Logistics of HE Therapy and 

Other Medications



Checklist at Discharge

Topics

Does the patient know the change in their prognosis and 

daily function?

Does the patient and family know signs of recurrence 

and ways to get in touch?

Do they have a scheduled appointment for follow-up?

Do they have medications to prevent HE recurrence with 

instructions in hand?

Have potential recurring precipitating factors been 

investigated?

Are they candidates for transplant?



The Majority of Overt HE Patients Do Not Receive 
Proper Management Therapy After Discharge

Å It was determined that >60% of patients did not 

receive ongoing prophylactic therapy to reduce the 

risk of HE recurrence after discharge

ÅWithin an analysis of medical and hospital claims among 

outpatients who had 1 or more overt HE episodes from 

2009 to 2011 during a 3-year period 

Saab S. Int J Gen Med. 2015; Neff GW, Frederick RT. Hepatology. 2012;56(suppl 1):945A.



HE as the cause of 

readmission

HE during readmission
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Bajaj et al. NACSELD. Aliment Pharmacol Ther. 2019.



1. PPIs ŷ ïwithdraw if unnecessary

2. Opioids ŷ ïreduce dose/frequency

3. Statins Ź ïcontinue 

4. Beta-blockers ŷ ïlikely related to PHTN

5. Other neuro-active drugs ŷ ïminimize 

benzodiazepines, gabapentin

Medications That Modulate HE 
Development/Recurrence and Can Precipitate HE

Tsai et al. Gastro. 2017; Tapper et al. Hepatol. 2017; Dam et al. Hepatol. 2016; Metab Brain Dis.



Incorrect Diagnosis of HE



Differential Diagnosis of Overt HE

ÅDiabetic (hypoglycemia, ketoacidosis, hyperosmolar, 

lactate acidosis)

ÅAlcohol (intoxication, withdrawal, Wernicke)

ÅDrugs (benzodiazepines, sleep aids, opioids) 

ÅElectrolyte disorders (hyponatremia and hypercalcemia)

ÅIntracranial bleeding and stroke 

ÅNeurological infections

ÅNonconvulsive epilepsy 

ÅPsychiatric disorders 

ÅSevere medical stressful events (organ failure and inflammation)

AASLD EASL 2014. Guidelines Hepatol. J Hepatol.



Changes in PK and PD of Medications in Cirrhosis: 
Could Be Medication-Induced

Lewis et al. Aliment Pharmacol Ther. 2013.

Sedatives

Diazepam (Valium) Half-life increased two to fivefold (up to 500 h); clearance decreased by 50% Use with caution

Zolpidem (Ambien) Half-life increased twofold Use lowest dose possible

Drug PotencyÀActive metabolite formed Bioavailability in cirrhosis Dose adjustment

Morphine 1 x Yes Increased 100% Reduce dose and frequency by half

Fentanyl 75ï125 x No Unchanged (CP A or B) Usually none for single doseÿ

Sufentanil 500ï1000 x ? Unchanged Normal dosing

Remifentanil 250 x ? Unchanged Normal dosing

Meperidine (pethidine) 0.1 x Yes Increased up to 80% Generally avoid using, or reduced dose and avoid chronic uses§

Codeine (methylmorphine) 0.1 x Yes Reduced Poor analgesic effect and should be avoided

Methadone 1 x No Largely unaffected¶ None needed in compensated cirrhosis

Oxymorphone 7 x No Increased 1.6ï12.2 fold Reduce dose to prevent accumulation

Oxycodone 1 x Yes Increased 50ï95% Reduce dose to prevent accumulation

Hydromorphone 6ï10 x Yes Limited data Limited data

Dextropropoxyphene <1 x ? Increased Avoid in cirrhosis**

Tramadol 0.1 x Yes Increased two to threefold Consider alternative agentsÿÿ



All That Is Altered Is Not HE: Clues Against HE

ÅNew focal deficits

ÅExcitatory motor activity, especially seizures

ÅCurrent/recent alcohol use

ÅCurrent/recent illegal or legal sedating drug use

ÅOther situations in which HE is unlikely



Shunts



Shunt Diameter Can Predict HE

Praktiknjo et al. J Hepatol. 2020.



Persistent HE May Be Associated With Shunts
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Embolization of these shunts can improve the course of HE

Especially with low MELD <11 and a single shunt

Riggio et al. Hepatol. 2005; Sakurabayashi. Cardiovasc Intervent Radiol. 1997; Laleman et al. Hepatol. 2013.



High Burden of HE After TIPS

ÅOverall, all comers = 25-45%

ÅNew or worsened? = 13-36%

ÅCause of 50% of readmissions post-TIPS

ÅCan result in multiple episodes

ÅMajor reason for poor HRQOL post-TIPS

Riggio et al. Clin Liver Dis. 2012; Bajaj. ISHEN consensus. Am J Gastro. 2020; Riggio et al. Am J Gastro. 2008; Vozzo et al. Gastro Rep. 2017; 

Campbell et al. Hepatol. 2005.



Predictors and Decision Points

BENEFIT HIGH

1. Urgent TIPS

2. Younger, functional patient

3. Adequate social support

4. Adherent

RISK HIGH

1. Older patient without social support

2. Prior Overt HE

3. Current Cognitive Impairment

4. Sarcopenia

5. Advanced liver disease

6. Elective TIPS with alternatives

Riggio et al. Clin Liver Dis. 2012; Bajaj. ISHEN consensus. Am J Gastro. 2020.



Rifaximin Ź HE After Elective TIPS Placement

Bureau C et al. Annals Int Med. 2021.



Appropriate Precipitating 

Factor Management



Higher Fungal and MDR Infections in Cirrhosis

Piano et al. Gastro. 2019; Bajaj et al. AJG. 2018.


