Hepatische Enzephalopathie
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HE

Definition

 Metabolisch induzierte, potenziell
reversible Funktionsstorung des ZNS
Infolge akuter oder chronischer
Leberdysfunktion bei Fehlen anderer
neuropsychiatrischer Erkrankungen



Hepatische Enzephalopathie (HE)
Klassifikation

HE Working Party 1998 (World Congress, Vienna)

« HE type A Acute liver failure
« HE type B portal-systemic bypass
« HE type C Cirrhosis

— Episodic HE

— Persistent HE
— Minimal HE (MHE)

 Ferenci et al, Hepatology 2002; 35: 716-721
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Pathogenese der HE

Toxin-Hypothese

— Ammoniak

o Akut: Schwellung der Astrozyten (Glutamat—-> Glutamin)
e Chronisch: Alzheimer Typ Il Astrozytose

— Mercaptane, Phenole, Mangan, ...

Hypothese der falschen Neurotransmitter

— Gestorte katecholaminerge Neurotransmission
durch T aromatische AS im ZNS

GABA-Benzodiazepin-Hypothese
— EXxo-/endogene Benzos - GABA-Rezeptor

Infektion / SIRS
— Modulation der Ammoniak-Toxizitat



Diagnhose der HE
West Haven Criteria (Conn 1977)

Grade O no abnormality detected

Grade 1+ trivial lack of awareness
euphoria or anxiety
shortened attention span
impairment of addition or subtraction

Grade 2+ lethargy
disorientation for time

obvious personality change
iInappropriate behavior

Grade 3+ somnolence to semi-stupor, responsive to stimuli
confusion
gross disorientation
bizarre behaviour

Grade 4+ coma (unable to test mental state)



Minimale HE (MHE)

e Vormals ,subklinische HE (SHE)"“
e West Haven Grad O

 Abnormitat in mindestens 2
psychometrischen Testverfahren

Das et al, J Gastroenterol Hepatol 2001
« MHE beil 103/165 Zirrhotikern (62%)



Vereinfachtes Grading der HE
ISHE 2005 (Haussinger)

HE IV
rade

Minimal HE Klinisch unauff. Pat.
Psychometrische Tests pathologisch

Low-grade HE Pathologischer Mentalstatus
Nicht hospitalisiert

High-grade HE Hospitalisiert




Diagnhose der HE

‘Research tools®

Psychometrische Tests

— Zahlenverbindungstest (ZVT), Liniennachfahrtest,
Zahlen-Symbol-Test, ...

EEG
— BIS Monitoring

Evozierte Potentiale
Kritische Flimmerfusionsfrequenz

PSE Index
— Mentalstatus (x3), Asterixis, ZVT, NH;, EEG
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Number Connection Test (NCT)




Kritische Flimmerfusionsfrequenz
Critical flicker fusion frequency (CFF)

SHE HE | HE 1l

Kircheis, Hepatology 2002



BIS Monitoring beil HE

Dahaba et al., Gut 2008;57:77-83

» Bispectral Index (BIS)

— Monitoring der Anasthesietiefe (auf EEG basierend)
— O (isoelektrisches EEG) — 100 (hellwach)

0O Caira I:[:g:,-'pﬂ

& Groz [Austria)

& Hang Zhou [Chinal)

Groce | Grode 2

West Haven grades




Hepatische Encephalopathie
Therapie

1. Ausloser suchen und korrigieren
GI-Blutung
Infektion
Sedativa (Benzodiazepine!)
Hypovolamie (Diuretika!)

2. Spezifische Therapie



HE — Spezifische Therapieansatze

 NH;-Hypothese

— Verminderung ammoniagener Substrate
» (Proteinrestriktion)
» Laxantien

— Manipulation der Darmflora / ¥ NH3-Produktion
* Nicht-resorbierbare Disaccharide
* Nicht-resorbierbare Antibiotika
» Probiotika / Synbiotika

— Metabolische NH;-Elimination
* L-Ornithin-L-Aspartat > Harnstoffzyklus

« Hypothese der falschen Neurotransmitter
— verzweigkettige Aminosauren = BCAA

« GABA-Benzodiazepin-Hypothese
— Flumazenil



Flumazenil Bromocriptine
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Proteinzufuhr und HE

Cordoba et al, J Hepatol 2004 (in press)
e 30 Zirrhotiker mit episodischer HE
e Low protein diet

— 02>12>24->48g->1.2 g/kg (T alle 3d)

 Normal protein diet
— 1.2 g/kg wahrend 14d

P & )
| CJ LOW-PROTEINDIET |
| ] NORMAL PROTEIN DIET |

i

>
¥
-—
1)
Q.
°
4]
et
g
c
Lo
o
=
y)
o
@
=
Y
(@)
®
o
L)
—
w




Nicht-absorbierbare Disaccharide

o Laktulose (Laevolac®), Laktitol (Importal®)

e Wirkmechanismus:

— Laxativer Effekt
— Ansauerung des Stuhls (NH,* / NH,)

e Dosierung individuell: 3 x 20g,
weitere Dosis titrieren = Stuhlfrequenz 2-3x

e Cochrane Analyse (Als-Nielsen 2004)
— Wirksamkeit in Frage gestellt



Laktulose
Eminence-based medicine

ILAC Satellite Symposium, EASL 1992, Wien
(International Lactulose Application Committee)

H. O. Conn

,In conclusion, lactulose is an eminently
effective therapeutic agent ... now well
established as the treatment of choice of HE."



Laktulose
Level-1 Evidence / EBM

Als-Nielsen et al, Br Med J 2004 (Epub)

 Meta-Analyse
— 6 RCTs lactulose/lactitol vs. placebo
—n=207
— 2x high quality, 4x low quality

— Wirksamkeit von Laktulose in Frage
gestellt!



No of patients without Improvement/
Total No In group

Study Non-absorbable Placebo or no Relative risk
disaccharides  intervention (95% Cl)
High quality
Simmons 19707 414 5/12
Germain 1973% 4/9 3/9
Subtotal (95% C!) 23 21
Total events: 8 (non-absorbable disaccharides), 8 (control)
Test for heterogeneity: y%<0.67, df=1, P=0.41, /2=0%
Test for overall effect: z=0.19, P=0.85
Low quality
Uribe 19872 0/10 4/5
Watanabe 19972 12/22 11/14
Li 19997 22/48 27/38
Dhiman 2000%° 6/14 12/12
Subtotal (95% Cl) 94 69
Total events: 40 (non-absorbable disaccharides), 54 (control)
Test for heterogeneity: ¢<4.69, df=3, P=0.20, /?=36.1%
Test for overall effect: z=2.98, P=0.003
Total (95% Cl) 117 90
Total events: 48 (non-absorbable disaccharides), 62 (control)

Test for heterogeneity: 2<6.22, df=5, P=0.29, /%<19.6%
Test for overall effect: z=3.08, P=0.002

05 1 2 5 10

Favours placebo
or no intevention

0.1 0.2
Favours non-absorbable
disaccharides




Laktulose zur HE-Rezidivprophylaxe
Sharma et al., Gastroenterology 2009

125 Pat. nach HE-Episode randomisiert
HE-Rate nach 14 Monaten: LAC 20% vs. PLAC 47%
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Antibiotika bel HE

e Therapieprinzip
— Suppression der intestinalen Flora
— Reduktion der Produktion von NH,

e Substanzen
— Neomycin
» Oto- und Nephrotoxizitat

— Paromomycin (Humatin®)
» Oto- und Nephrotoxizitat

— Rifaximin (Colidimin®)
* Minimale Resorption (<0.4% bei Zirrhosepat.)



Rifaximin bel HE

« Optimale Dosis bei HE: 1200 mg/d (Williams et al., EJGH 2000)
e 1984-2003

— 13 RCTs vs. Neomycin/Paromomycin/Lactulose/Lactitol
— Therapiedauer 5-21d

 Meta-Analyse Rifaximin vs. Disaccharide
— Jiang et al., EJGH 2008

Stu '::j-_'lI or subcats 0 ,:rj

Rifaximin n/d& Disaccharidas n/N RR (random) 95% Cl

Waight (34)

o F et
Ll ll:llJ-lrl o oat .r'
Paik et al. [24]

Total (95% CI) 24 1 00.00
Total evants: 115 |I'If-L'IIFIIIFI| 100 (dizssacharides)

Test for heteroganeity: i 0,79, =3 (P=0.01), P=72.00%
Test for overall effect: 7= 0.62 (P=0.53)

01 0.2 0! 2 5 10

Favors rifaximin Favors non-absorbable disaccharid



Rifaximin zur HE-Rezidivprophylaxe
Bass et al., NEJM 2010;362:1071-81

Day -3 Randomization

|

Rifaximin 550 mg twice daily

Patients (n = 140)
with history /

Follow-up®

of hapatic
—

encephalopathy * \

(N = 268)

Laktulose erlaubt (>90% der Pat.)

Endpunkt: Auftreten einer neuerlichen HE-Episode



Rifaximin bel HE: Wirksamkeit

HE-Rate nach 6 Monaten: RIF 22% vs. PLAC 46

A Time to First Breakthrough HE Episode (Primary End Point)

100

Rifaximin
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Hazard ratio with rifaximin, 0.42 {95% CI, 0.28—0.654)
P<0.001

56 24 112

Days since Randomization




Pro-/ Synbiotika

 Manipulation der Darmflora
— NH,;-produzierende Bakterien zurtickgedrangt
— | Darmpermeabilitat fiir Endotoxin

Liu, Hepatology 2004
— 55 Zirrhotiker mit MHE

— Synbiotic 2000 (Medipharm) / Fermentable Fiber /
Plazebo (30d)

— T Lactobacilli; ¥ E.coli, Staph
— I Ammoniakspiegel, Endotoxinspiegel
— Sistieren der MHE in 50% / 50% / 13%



L-Ornithin-L-Aspartat (LOLA)

Periportaler Hepatozyt Perivendser Hepatozyt
Ornithin ——————» «-Ketoglutarat, Aspartat

Zytosal ) _— - ) Malat Zytosol |

o Mitochondrium T l —

Elutaminasa m=Keato= |

glutarat |
®.nH; \

phosphat- | Glutaminsynthetase

synitnadasa | _J—* i
fﬁ rn Cit / J/' "'-..

Mitochondrium

& Carbarmonl- e Com-P

MH,* Glutamin

Glutamin Glutamin

MH Hamstoff



L-Ornithin-L-Aspartat (LOLA)

RCTs

Autor N Dosierung | Verbesserung

HE-Grad Dauer NCT-A/B
Kircheis N=126 20g/div. |LOLA -19sec |p<0.001
1997 MHE —HE 2 |7 Tage Plac -8 sec
Stauch N=66 18 g/d p.o. |LOLA -11sec |p<0.01
1998 MHE — HE 2 |14 Tage Plac 0 sec
Fleig 1999 | N=192 18 g/d p.o. |LOLA -17 sec |NS
(@bstract) | MHE —HE 1 |6 Wochen |Plac -11 sec




LOLA In

Kircheis et al, Hepatology 1997; 25: 1351-1360

NCT-A (sec.)

*p=<0.05* p<0.01, ** p < 0.001

P75
Mean
Median
P 25

Treatment period (days)



LOLA Iin HE

HE IV
e

A

Evidenz



LOLA & postural control
Schmid et al., Liver Int 2010

e 40 Zirrhotiker mit MHE — HE |l
« LOLA 2x20 g i.v. vs. Placebo (8d)
 Posturography (Pro Balance Master) - equilibrium score
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Verzweigtkettige Aminosauren
e Cochrane Analyse (Als-Nielsen 2003)

— 11 Studien (556 Pat)
— Kein Benefit auf HE (high-quality trials)

Study Treatrment Control Relative Risk (Randonm) Weight Relative Risk (Randam)
Tl i 5% Cl (%) 955

Cerra 1985 - AHE 26/40 2235 = [&.0 103073 1.45]
Fiaccaderi 1984- AHE 31432 G164 = 4.6 [.55 [ .06, 2.28 ]
Hayashi 1991- CHE [4/35 2/32 - 25 640 [ 1.58, 2600 ]
Hwang 1988 - AHE |9/27 13/28 T 12.3 .52 [ 085 2427
Marchesini [9%0- CHE |&f30 9/34 — 8.4 201 [ 1.05, 387 ]
Michel 1585 - AHE 12436 1C/34 B — 7.7 .13 [ 056 227]
Rossi 1986 - AHE 12720 8120 I 8.5 .50 [ 079, 286 ]
Strauss 1986 - AHE |4/ 16 4714 I 8.6 100077, 1.20]
Vilstrup 1990 - AHE |7/38 177339 I1.4 103 [ 062, 1.70]

Total (952 CI 274 254 - 0.0 131 [ 1.04, L.e&]

Total events: 161 (Treatment), 105 {Control)

Test for heterogeneity chi-square=16.35 df=8 p=0.04 * =51.1%

Test for averall effect z=2.2%  p=0.02

ol o2 oL 1 2 E 1D

Favours control Favours BCAA



— 13 Studien (805 Pat)

— Signifikante Besserung der HE vs.

Flumazenil
e Cochrane Analyse (Als-Nielsen 2004)

aber nur passagerer Effekt

Plazebo,

Study Flurnazenil Placebo Risk Difference (Randarm) “Wieight Risk Difference (Randormn)
il Tl 5% Cl {%8) 95% Cl

Barbarc 1998 &5/165 Ly L 402 Q21 [00s 327 ]
Cadransl 1995 &0 e 59 080 [027 053]
Dursun 2003 820 /20 " 1.3 043 [018 e ]
Gyr 1996 728 2l —=— 6.2 Q25 [008 042 ]
Klctz 1989 1 ol 1.0 Q00 [ -0BE, 085 ]
Lacetti 2000 22/28 | 426 - X 025 [ 000 045 ]
Forrier 1994 511 ] A 6.5 045 [0.15 76 ]
Zhu 1998 313 2 = 9.3 023 [-002, 048]

Total (952 CI 376 240 - [G00 028 [020 037]

Total events: |17 (Flumazenil), 23 (Placeba)

Test for heterogeneity chi-square=5.67 df=7 p=0211 |I* =27.6%

Test for overall effect z=6.56  p=<Q.00C0|

-0 0k

Favours placebo

0

0ns 1.0

Favours flumazenil



Extrakorporaler Leber-Support

MARS Prometheus

Alburmin pumip

Standard dialvsis

Option bei schwerer, auf Standardtherapie refraktare HE ?



MARS bel HE

Hassanein et al., Hepatology 2007
« N=70 Pat mit HE 3-4
« MARS vs. Standardtherapie (5d)

Table 3. Improvement Proportion (ITT) = 100 (percent)

Group Min Wax e ani Modian

ECAD 39 i 100 34.0 ik
SMT 3 i &0 189 ]

*P = .044,

—4—MARS
B SMT

P <0.01




Current Treatment Options for HE

Sodium benzoate _ _ .
Dietary protein restriction/

modification

"’ Branched chain AAs

Liver transplantation

Nonabsorbable disaccharides
(e.g. lactulose)

Antibiotics
(e.g. rifaximin)

L-ornithine-L-aspartate
‘ (LOLA)

Benzodiazepine antagonists

Oral zinc
supplementation

Treatment of precipitating ‘
factors l

Artificial liver support

Dopamine agonists



Guidelines zur HE-Therapie
Blel & Cordoba 2001

Akute HE bel Zirrhose

» Korrektur prazipitierender
Faktoren

« Grol3zugige Intubation;
Sedativa meiden

 Erndhrung
— NPO 24-48h, i.v. Glukose
— Protein 0.5 g/kg
e Laktulose
— Klysma bzw. NGS
* Flumazenil
— bei susp. Benzo-Wirkung

Chronische HE bel Zirrhose

Korrektur bzw. Prophylaxe
prazipitierender Faktoren
Ernahrung

— Lactovegetabile Diat

— BCAAs, falls proteinintolerant
Laktulose

— Dosierung individuell — Ziel
Stuhlfrequenz 2-3x

— Bei Therapieresistenz
nichtresorbierbare Antibiotika

LTX Evaluierung



Hepatische Encephalopathie
Stufentherapie

Prazipitierende(n) Faktor(en) suchen + korrigieren!

HE Grad 0-2 (ambulante Pat.)

— Basistherapie: Laktulose

— Bel Therapieresistenz:
* Ornithin-Aspartat 3x6 g p.o.
 Rifaximin 3x400 mg p.o.

HE Grad 3-4 (hospitalisierte Pat.)
— Ornithin-Aspartat 20-40 g/d I.v.

HE Rezidivprophylaxe:
— Laktulose + Rifaximin



Danke fur lhre Aufmerksamkeuit!

rudolf.stauber@medunigraz.at



HE und Fahrtauglichkeit

Wein et al, Hepatology 2004

e 48 Zirrhotiker (davon 14 mit MHE), 49
Kontrollen (GE-Patienten / normale LFTSs)

 Psychometrische Tests (NCT-A, digit symbol
test, complex choice reaction test)

o Standardisierter (35 km, 90 min)
« Total driving score: MHE < non-MHE
« | car handling, adaptation, cautiousness



HE und Fahrtauglichkeit

Wein et al, Hepatology 2004

Table 5. Number of Interventions by the Driving Instructor

Patients No Intervention One Intervention Two Interventions

MHE + 9
% 64
MHE— 32
% 94
Controls 45
% 92




HE und Fahrtauglichkeit

Wein et al, Hepatology 2004

Table 5. Number of Interventions by the Driving Instructor

Patients No Intervention One Intervention Two Interventions

MHE + 9
% 64
MHE— 32
% 94
Controls 45
% 92




Lactulose bel MHE

Dhiman et al, Dig Dis Sci 2000

o 40 Zirrhotiker

« MHE In 26/40 Pat. (65%)
— 14x Lactulose (30-60 ml/d) vs. 12x Kontrollen
— 3 Mo.

* Anzahl abnormer psychometrischer Tests

— Lactulose: 2.9 -2 0.8
— Kontrollen: 3.7—> 35



Lebensqualitat und HE

Wenig Daten

Lebensqualitat ¢ bei Zirrhose + MHE
Arbeitsfahigkeit
Fahrtauglichkeit



Health-Related Quality of Life

(HQRL)
 Medical Outcomes Study Short Form-36
(SF-36)
— 36 items

— Self reporting (10-15 min)

— Validated for general population
(Brazer et al., BMJ 1992)

e Sickness Impact Profile (SIP)
— 136 items (grouped into 12 scales)



Lebensqualitat & Leberzirrhose

e 160 Pat. mit fortgeschrittener Leberzirrhose
(LTx Evaluierung)

e SF-36
o Korrelation mit Child-Pugh Score
e Korrelation mit HE-Grad

Arguedas et al., Dig Dis Sci 2003



Lebensqualitat & Leberzirrhose

TaBLE 2.

PF
RP
BP
GH
VT
SF
RE
WH

PCS

MCS

8 Narms

B4+ 23
8] + 34
T35+ 24
72+ 20
6] £ 21
=34 23
Bl £+ 33
T4+ 18
S04+ 10
S0+ 10

CHiLp-PoGH CLass®

Child-Pugh A

S8 1 A
41 £ 43
47429
41 £ 25
35128
65 + 32
50+ 44
it £ 19
5413
454+ 12

Child-Pugh B

51+ 29
2T+ 39
S0+ 27
31+ 21
a6+ 24
] £ 30
55+ 43
7 £ 20
32+ 11
45+ 11

HEALTH-FRELATED (QUALITY OF LIFE ACCORDING TO

Child-Pugh C

44 4 30
|84+ 35
a0+ 24
3423
il +24
47 £ 36
47 + 46
hih & 24
et 11
43+ 13

*PF = physical functioning, RP = mole limitations due to physical health
problems, BP = bodily pain, GH = general health perceptions, VI =
vitality, energy/fatigue, SF = social functioning, RE = role limitations
due to emotional health problems, MH = general mental health, psy-
chological distress and well-being, PCS = physical component sum-
mary, M5 = mental component surmmary.

Arguedas et al., Dig Dis Sci 2003



Lebensqualitat & Leberzirrhose

TARLE 3. MEAN INDIVIDUAL DOMAIN AND SUMMARY COMPONENT
SCORES ACCORDING TO PRESENCE AND DEGREE OF HEPATIC
ENCEPHALOPATHY

No HE  Subclinical HE  Overt HE P

Child-Pugh TLil.5 72014 ] NS
score (S0
PE ], 52 44,2 (.01
Ak 44 . 7 22.9 0.02
BP 52.3 K. 42 NS
GH 11 . 17 31.7 .03
VT A1), AT.6 30,3 NS
sF 13,5 .0 50 (0.002
RE ] 52 13 53 0,05
WIH ! A3 6., | (0,03
PN A3, 29.3 0.02
WICS 50 424 44 (0,03

*Statistical significance by one-way ANOVA. NS = not significant.

Arguedas et al., Dig Dis Sci 2003



Lebensqualitat & MHE

« 179 ambulante Zirrhotiker
—n=131 ohne MHE
— n=48 mit MHE

e SIP

 Korrelation mit Child-Pugh score,
Osophagusvarizen, Atiologie Alkohol

Groeneweg et al., Hepatology 1998



Lebensqualitat & MHE

» with SHE N
* ywithout SHE
-- reference populaton
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Groeneweg et al., Hepatology 1998



Lebensqualitat & MHE

Tare 4. Effect of Presence of SHE, Child-Pugh Score, Etiology (alcohol
vs, non-alcohol), and Presence of Varices on Total SIP Score

Regression 95% Confidence
Variahle Coefficient Interval P
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Groeneweg et al., Hepatology 1998



Arbeitsfahigkeit & MHE

« MHE = haufiger Grund fur Frihpensionierung

« Psychomotorische Funktion 4
* Verbale Fahigkeiten weitgehend normal

blue collar* workers ... 60 %
~white collar* workers ... 20%

unfit to work

Schomerus & Hamster, Metab Brain Dis 2001



Zusammenfassung

HQRL | bei fortgeschrittener Leberzirrhose,
1 bei MHE

Arbeitsfahigkeit
Fahrtauglichkeit

HQRL = wichtiger Endpunkt einer
therapeutischen Intervention (zusatzlich zu
psychometrischen Tests)

Bei Leberzirrhose MHE suchen und
behandeln - verbessert Lebensqualitat




Post-TIPS HE

Deltenre, Liver Int 2005

 Metaanalyse TIPS vs. Parazentese (5 RCTs)

e Inzidenz
— 55% nach TIPS
— 38% nach Parazentese



Prophylaxe der post-TIPS HE

Riggio, J Hepatol 2005

e N=75 TIPS Pat
— Lactitol 60 g/d
— Rifaximin 1200 mg/d
— Kontrollen
. HE 3-4 (30d)
— Lactitol: 5/25
— Rifaximin: 5/25
— No treatment: 3/25

ol HE
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Management of post-TIPS HE (case report)
Stadlbauer, Metabol Brain Dis 2006

e 68a Pat mit Alkoholzirrhose Child-C
e Alkoholkarenz seit 2a
e Evaluierung zur LTX

« HE Grad 0-1

 Therapierefraktarer Ascites - TIPS (10 mm &)
« 2> HE Grad 3-4
e Weitere LTX-Evaluierung unmaoglich



 Hochdosiertes Ornithin-Aspartat

— Dosisabh. Reduktion des Ammoniakspiegels
— Keine dauerhafte Besserung der HE

TTI

saline lavage for —\Eenous ammonia
colonoscopy

HE |

HE Il
HE 1l
HE IV

N

o

o
I

Insertion of
reduction stent

venous ammonia (umol/L)

[
o
o

0

10.03.200 17.03.200 24.03.200 31.03.200 07.04.200 14.04.200 21.04.200 28.04.200 0505200 27.07.04 16.8.04




e Reduktions-Stent 1025 mm
— Dauerhafte Besserung der HE auf Grad 1
— Kein Ascites unter niedrigdosierten Diuretika
— Fortsetzen der LTX Evaluierung + erfolgreiche LTX
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