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HE - Classification




HE - Description + Clinical Example

EASL/AASLD Clinical Practice Guidelines, JHEP 2014; 61: 642

Type Grade Time course | Spontaneous
or precipitated
MHE L
A | 1 Covert | Episodic Spontaneous
B 2 Recurrent
— 3 Overt Precipitated
C 4 Persistent | (specify)

The HE patient should be characterized by one component from each of the four
columns, Example of a recommended description of a patient with HE: “The
patient has HE, Type C, Grade 3, Recurrent, Preapitated (by urinary tract infec-
tion)." The descrniption may be supplemented with operative classifications (eg.
the Glasgow Coma Score or psychometric performance).



HE: Impact on Patients Survival

Stewart et al., LT 2007; 13: 1366

= Retrospective Analysis
e 223 patients admitted for TIPS
e 271 cirrhotics hospitalized for decompensation

= Univariate:
 HE highly significantly associated with survival in both groups

= Multivariate (adjusted for MELD)

 HE significantly associated in decompensated cirrhotics (HR 2.6)
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Cumulative incidence of OHE

1.00

0.60

0.40 4

0.20

0.00 -

mHE: Impact on Survival

Patidar et a/., Am J Gastro 2014; 109: 1757

= 170 cirrhotics w/o HE-episode (63% HCV, 20% NAFLD)

= Mean MELD 9; 56% mHE; 13 months prospective follow-up

= 30% developed HE, 19% died

= Multivariate analysis: mHE risk factor for HE, hospitalization & death

Time from initial visit to first overt HE episode Time to hospitalization
e 1.004 Time to death or liver transplant
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HE - Pathophysiology




A Normal Ammonia Metabolis ‘

Mechanisms
HE & Brain

Edema
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Ornithin-Aspartat (OA)
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Interorgan Trafficing of Ammonia

Shawcross et al., Lancet 2005; 365: 431
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Factors leading to Acute HE

= acute liver failure

= acute Gl-bleeding

= hyponatremia

= dehydration

= infection

= exogenous factors (drugs, etc.)



Protein Restriction and HE

Cordoba et al., J. Hepatol. 2004; 41: 38

= 30 cirrhotics admitted for an HE-episode

= RCT, low protein (LPD) vs. standard protein diet (SPD)
e LPD (T g3d): 0 > 12 > 24 > 48g > 1.2 g protein/kg
e NPD: 1.2 g protein/kg over 14d
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= Results:
e HE: n.s.
* Protein synthesis: n.s.
 Protein breakdown in LPD T
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Strategies to Combat Muscle Wasting in Cirrhosis

Jindal et a/., Clin Mol Hepatol 2019; 25: 270

Liver cirrhosis

Prevent cirrhosis related events
* Liver transplantation Liver dysfunction and Portosystemic
* Antivirals, alcohol abstinence etc. Shunting
© TIPS {
Hyperammonesm o~

Ammonia reduction

L-ornithine L-aspartate

L-ornithine L-phenylacetate
cell-permeable esters of ketoglutarate
Rifaximin

y
Reduced Branch-chain ami Trers

/

*  Leucine enriched BCAA Ammonia activates Myostatin

* Essential amino acid supplementation v
Reduced protein synthesis

4
Increase muscle protein synthesis
* Testosterone
* Myostatin antagonist : Follistatin
* IGF-1 agonist
* Resistance exercise

v

Sarcopenia




HE - Treatment




Current Treatment Options for HE

Sodium Benzoate

Dietary nQroteln restriction/

Liver Transplantation dification

Nonabsorbable disaccharides

(i.e.- lactulose) Branched chain AAs

Antibiotics
(Rifaximin)

Oral Zinc
supplementation

L-ornithin-L-aspartate

Treatment of precipitating/ (LOLA)

aggravating factors

Artificial Liver support

Benzodiazepine antagonists
dialysis _
Laxatives (PEG)



L-Ornithin L-Aspartat (LOLA) for HE

Kircheis et al., Hepatology 1997; 25: 1351 Strauch et al., J. Hepatol. 1998-28-856

= RCT, 126 patients, SHE - HE || = RCT, 66 patients, at least SHE
= 20g/dLOLA.v. vs. placebo, 7d = 3x69g/dLOLA p.o. vs. placebo, 14 d
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L-Ornithin-L-Aspartate for HE: MA

Butterworth et al., Drugs 2019; 79: 31

= Meta-analysis safety & efficacy L-Ornithin-L-Aspartate for HE in cirrhotics

LOLA Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Kircheis et al 473 3712 67 64 325 60 16.1% -10.90[-23.58, 1.78] 1997 7
Stauch et al 21 5 33 -4 73 30 68% -3.00[-35.36,29.36) 1998 - T
Chenetal 432 60 45 -695 58 40 9.3% -62.50[-87.61,-37.39) 2005 — - H
Schmid et al 415 401 20 111 366 20 99% -26.10[-49.89,-2.31) 2010 - N H 3 |owe rl n g ’
Abid et al 96 93 32 05 78 3 206% -9.10[13.33,4.87) 2011 a H
Mittal et al -188 §33 60 -87 85 60 9.2% -10.10[-3548,15.29) 2011 - a' | patl e nts
Alvares de Silva et al 5 24 28 85267 35 161%  -350[-16.04,9.04] 2014 ™
Sidhu etal -69.8 655 80 -384 604 78 11.9% -31.40[51.04,-11.76] 2018 -
Total (95% CI) 355 354 100.0% -17.50 [-27.73,-7.26] <
Heterogeney: Tau?=128.00; Chit = 24.26, a1 =1 (P = 0.001); = 11% 100 LA : % 100
Test for overall effect Z = 3.35 (P = 0.0008) Favours Conirol
LOLA Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Kircheis et al 37 63 20 63 11.2% 1.85(1.22, 2.81) 1997 ——
Stauch et al 17 % 8 32 65% 2.00(1.01,3.98) 1998 =
Chen et al 43 45 33 40 174% 1.16(0.99, 1.35) 2005 -
Ahmad et al 37 4 31 40 16.7% 1.19[0.99, 1.44) 2008 -
preipoge S 60 47 60 7S 117(10013 201 . Improvement Mental State,
Mittal et al 14 40 4 40 36% 3.50(1.26,9.72) 2011 S—— .
Alvares de Siva et al 2 135 08% 250(0.24,26.17) 2014 — all tr|als
Sharma et al 21 A 9 30 77% 2.26(1.24,4.11) 2016 S
Sidhu et al 7% 83 73 79 186% 0.99(0.90, 1.09) 2018
Total (95% CI) 424 419 100.0% 1.36 [1.10, 1.69) 3
Total events 302 226
Heterogeneity: Tau® = 0.06; Chi* = 48.38, df = 8 (P < 0.00001); I* = 83% k + + i

001 01 " 100

Test for overal effect: Z = 2.82 (P = 0.005) Favours Placebo

LOLA Control Risk Ratio Risk Ratio
Study Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stauch etal 1 1 0 12 26% 3.25(0.15,72.36) 1998
Mittal et al 14 40 4 40 237% 3.50(1.26,9.72) 2011 —
Alvares de Silva et al 2 28 135  45% 2.50(0.24, 26.17) 2014 _— | m p roveme nt m H E y
Sharma et al 21 31 9 30 69.2% 2.26(1.24,4.11) 2016 - .
Total (95% Cl) 110 117 100.0% 2,54 [1.54, 4.18) & 0 ral fO rmu l at' on
Total events 38 14
Heterogeneity: Tau? = 0.00; Chi? = 0.58, df = 3 (P = 0.90); I* = 0% b i

Test for overall effect: 2 = 367 (P = 0.0002) g W R



