Hepatic Encephalopathy
Hand in your keys!
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Definition:

Hepatic encephalopathy is a brain dysfunction caused by
liver insufficiency and/or PSS; it manifests as a wide spec-

trum of neurological or psychiatric abnormalities ranging
from subclinical alterations to coma

Hepatic Encephalopathy in Chronic Liver Disease: 2014 Practice Guideline by the European Association for the
Study of the Liver and the American Association for the Study of Liver Diseases. J Hepatol (2014), http://dx.doi.org/
10.1016/j.jhep.2014.05.042



Just how much of a problem
IS 1t?
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Just how much of a problem
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A Normal Ammonia Metabolism
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Classification - The 4 Axes

Grade Precipitant

Type

Hepatic Encephalopathy in Chronic Liver Disease: 2014 Practice Guideline by the European Associat"y)n for the Study of the Liver and the American Association for the Study of Liver Diseases. J Hepatol
(2014), http://dx.doi.org/10.1016/j.jhep.2014.05.042



Diagnosis

Minimal - Psychometric testing required

Covert - Trivial Lack of awareness
- Euphoria or Anxiety
- Short Attention span
- Impaired Arithmetic
- Altered Sleep rhythm

- Lethargy

- Disorientation

- Personality Change
- Dyspraxia

- Asterixis

- Somnolence
- Responds to Stimuli
- Confusion

- Coma




Overt HE

([ « Stabilize airway, vital * Drug screen
signs * Psychiatric disorder
* Triage appropriately * Neurological disorders
* Lab work * Dementia
* |V fluids, NG tube, * Obstructive sleep apnea
antibiotics empirically
if indicated

* Lactulose either orally * Infections
or via NG tube or via » Gl bleeding
enemas depending on * Electrolyte disorder

mentation * Diuretic overdose
* Other therapies * Unidentified

a C, Bajaj J Am Journal Gastro vol 113, pgs1600-1612 (2018



Precipitants

Episodic Recurrent

Infections Electrolyte Disorder

Gl bleeding Infections :I-I;-I
O

Diuretic Overdose Unidentified %
=

Electrolyte Disorder Constipation Q

Constipation Diuretic Overdose

Unidentified Gl bleeding

Hepatic Encephalopathy in Chronic Liver Disease: 2014 Practice Guideline by the European Associa.-‘i@q for the Study of the Liver and the American Association for the Study of Liver Diseases. J Hepatol
(2014), http://dx.doi.org/10.1016/j.jhep.2014.05.042



Diagnosis of Covert HE

ENCEPHALAPP

Sroop lest

No Clinical Signs

ISHEN Recommend 2

Psychometric or

Neurophysiological tests New Test
Test Results

Encephalapp Quick Play

Ammonia Good Rule out test
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Treatment

e Gut Ammonia reduction
 |ntestinal Microbial Modulation

 Therapeutics to affect Nitrogen Balance
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Lactulose or Comatose!

e 2-3 soft stools

 Titre dose to effect

e Bolus in OHE

« Cheap

 Poor Compliance
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The Lactulose Effect
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Elkington SG et al. N Engl J Med 1969;281:408-412. ¢ JOURNAL of MEDICINE
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Treatment - Rifaximin

Not available in SA yet (section 21)
US: 2nd line treatment for 1st episode OHE
US: 1st line for Secondary Prophylaxis

Under investigation for CHE
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Treatment - PEG

* Polyethylene Glycol
 Powerful laxative
* |Improved resolution over a 24 hour period

e Even better with lactulose!

Rahimi RS JAMA Intern Med. 2014 Nov;174(11):1727-33. 16


https://www.ncbi.nlm.nih.gov/pubmed/25243839?dopt=Abstract#

Other Gut based therapies

e Probiotics

 FMT - Under evaluation

g



Therapies to Affect the
Nitrogen Balance

Liver and Skeletal Muscle

Acetyl-CoA + Glutamate

NAGS
NH," +HCO, + 2 ATP
CPS1 I’(— N-acetylglutamate

L-Ornithine L-Aspartate Carbamy|
Phosphate

Zinc
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Aspartate == Citrin ==jp»Aspartate
Citrulline

OTC
* Provide substrate

Ornithine
_ \Mitochondria *
Ammonia Scavengers

Argininosuccinate
Cytosol

e Glycerol/Sodium Ormthme L

Phenylbutyrate E ARG1
Urea Arginine Fumarate

e Ornithine Phenylacetate
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Are we making it worse?

« Benzodiazepines
 Psychotropic medication

. PPI’s
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Secondary Prophylaxis

e Lactulose is recommended

Grade Il -1 A, 1
e |Lactulose and Rifaximin superior

Grade | -1 A, 1

e Other Antibiotics

Hepatic Encephalopathy in Chronic Liver Disease: 2014 Practice Guideline by the European Associz?'@i for the Study of the Liver and the American Association for the Study of Liver Diseases. J Hepatol
(2014), http://dx.doi.org/10.1016/j.jhep.2014.05.042



Glutamine —— NH, enters the astrocyte and gets converted to

Flumazenil

NHj

+ Indoles

+ Inflammatory
mediators

NH;

+ Indoles Increased in
+ Inflammatory cirrhosis due to
mediators dysbiosis

Lactulose

Rifaximin and antibiotics
FMT Intestinal microbiome

Acharya C, Bajaj J Am Journal Gastro vol 113, pgs1600—-1612 (2018

glutamine by combining with glutamate.
Glutamine results in astrocytic edema and HE changes
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Covert Encephalopathy

 Difficult to diagnose
 Lactulose shown to delay/prevent 1st episode of OHE

* Current guidelines unable to support treatment
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Covert HE

* Nutritional Optimisation
* Energy - 35-40kcal/kg/day

* Protein 1.2-1.5g/kg/day

BCAYA

21 OPTIMAL BCAA: RATIU

 Small snacks through the day

 Late night snack
e BCAA
Gll-2-B-2

Hepatic Encephalopathy in Chronic Liver Disease: 2014 Practice Guideline by the European Association for the Study of the Liver and the American Association for the Study of Liver Diseases. J Hepatol
(2014), http://dx.doi.org/10.1016/j.jhep.2014.05.042 23



Covert Encephalopathy

& C & https://wellnesstoolbox.ca hr¢ Q

@ \: . Research Study Log In

weIIness fOO'bOX Home Cirrhosis Nutrition Prescription Calculator Q

The Wellness Toolbox
% @ Research Study Log In

eIIness fOOlbOX Home Cirrhosis Nutrition Prescription Calculator Q

Cirrhosis is a chronic condition caused by scarring of the liver.
It is caused by many things like fatty liver disease, viral infections , and alcohol use.

Fact: 20% to 30% of Canadian adults are at-risk for fatty liver disease!

There are many ways to help you stay healthy when living with cirrhosis, such as

nutrition & exercising.

Nutrition Exercise

www.wellhesstoolbox.ca




Can Mr HS drive?

a .’
e Medical Providers not trained ]

to evaluate fithess to drive

* Act in Best interest of Society
and the Patient

e Counsel Against Driving until
cleared safe.

295
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e Sober 4/12

* Frailty “eyeball” test
acceptable




6/52 later

Patient is hospitalised
Frailty score of 4.39
BMI 19

Grip strength 20

8 liverfrailtyindex.ucsf.edu

Results: refresh results

The Liver Frailty Index is 4.30.

Decimal precision: 2

O

Based on suggested cut-offs of the Liver
Frailty Index, a patient with this Liver Frailty

Index score is considered Pre-frail.

This Liver Frailty Index score falls within the

72 percentile of outpatients with cirrhosis
who are listed for liver transplantation.

Distribution of Liver Frailty Index Scores
and percentiles among 538 UCSF LT candidates
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Classification - The 4 Axes

Type Timing Precipitant

Spontaneous

Persistent
Never
Resolved

C
Cirrhosis

Hepatic Encephalopathy in Chronic Liver Disease: 2014 Practice Guideline by the European Association for the Study of the Liver and the American Association for the Study of Liver Diseases. J Hepatol
(2014), http://dx.doi.org/10.1016/j.jhep.2014.05.042 28



Mr HS

Medifeed tube Inserted
Prehabilitation
Protein supplementation

Lactulose and Rifaximin

LS
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d repeat cognitive testing
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