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[…] porque exceptuando la bebida y cierto placer secreto y solitario, a Antonapoulos lo que más le gustaba del 

mundo era comer.

Por las noches si no se encontraba bebido, se arrodillaba antes de acostarse y rezaba durante un rato.

El dormitorio estaba amueblado principalmente con una cama doble, cubierta de edredón confortable, para el 

voluminoso griego,[…]

Más tarde Singer empezó a guardar una botella de algo bueno debajo de la mesa para tomar después de cada 

lección. El griego nunca consiguió comprender los movimientos extravagantes de los alfiles y la movilidad 

arrolladora de las reinas, pero aprendió a efectuar algunas jugadas de apertura corrientes. Después de los primeros 

movimientos, Singer proseguía el juego solo mientras su amigo observaba soñolientamente.

Entonces, un día el griego cayó enfermo. Se incorporó en la cama con las manos sobre su voluminosa barriga, y 

gruesas y aceitosas lágrimas rodaron por sus mejillas. […] El medico prescribió una dieta para Antonapoulos, y le 

dijo que no podía beber vino nunca más.

[…], pero Antonapoulos no hacía más que mirarle con irritación por el rabillo del ojo, y no parecía nada satisfecho.

El griego se mostraba muy quejumbroso y no dejaba de encontrar defectos a los zumos de frutas y comida que le 

preparaba Singer. Sus enormes nalgas se desplomaban sobre sus regordetes piececillos al arrodillarse.

Antonapoulos ya no volvió a ponerse enfermo, pero en él se había producido un cambio. Se mostraba 

irritable,[…]Antonapoulos se dirigía a un restaurante, y mientras se sentaba a la mesa cogía furtivamente terrones 

de azúcar, o un pimentero o algún cubierto. Un día salió tranquilamente de la frutería de su primo a las doce de la 

mañana y orinó en público en la pared del First National bank, al otro lado de la calle. 

Un día penetró en una tienda y cargó con una lámpara de pie sin pagarla, y en otra ocasión trató de robar un tren 

eléctrico que había visto en una vitrina.

Antonapoulos se mostraba siempre afable, y pasara lo que pasara, su flácida sonrisa no se le borraba de la 

cara. 

Parker había hecho los preparativos para que su primo fuera internado en un manicomio estatal situado a trescientos 

veinte kilómetros de allí. […] Antonapoulos iba a marcharse, y sería admitido en el manicomio a la semana 

siguiente. 

https://books.google.es/books/about/El_coraz%C3%B3n_es_un_cazador_solitario.html?id=uOsAVLxUfMUC&printsec=frontcover&sourc
e=kp_read_button&hl=es&redir_esc=y#v=onepage&q&f=false

https://books.google.es/books/about/El_coraz%C3%B3n_es_un_cazador_solitario.html?id=uOsAVLxUfMUC&printsec=frontcover&source=kp_read_button&hl=es&redir_esc=y#v=onepage&q&f=false


Hepatic Encephalopathy in NAFLD patients



Cognitive dysfunction on NAFLD

Cognitive deficits

• Memory and attention deficits

• Executive functions

Neuropsychological tests

DST; NCT-A; NCT-B; LDT; SDT (PHES)

Simple reaction Time Test (SRTT); Digit 
symbol substitution test (DSST); Serial digit 
learning test (SDLT)

Verbal fluency task (VFT)

Minimental State examination (MMSE)

Montreal Cognitive Assessment (MoCA)

Animal Naming Test (ANT); Digit Symbol 
Substitution Test (DSST)

Repeatable Battery for the Assessment of 
Neuropsychological Status (RBANS)

Logical Memory Delayed (LMd); Visual 
Reproduction (VRd); The similarities Test 
(SIM); NCT-A; NCT-B; The Hooper Visual 
Organization Test (HVOT) (WAIS-R)

Confounding factors:

Age – T2DM – Fibrosis Stage

✓ MHE in non-cirrhotics

✓ DM2 + NAFLD >> Impairs HE

9 Studies
1945 NAFLD
5460 Controls

Kjærgaard K. J Clin Med 2021;10:673

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kj%26%23x000e6%3Brgaard%20K%5BAuthor%5D&cauthor=true&cauthor_uid=33572481
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STAGING HEPATIC ENCEPHALOPATHY



Pathophysiology-based management of overt HE

Romero-Gómez et al. J Hepatol 2015
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Personalized medicine in Hepatic Encephalopathy

Gil-Gómez et al., Am J Gastroenterol, 2021

Figure 4. Nomogram of the HE Risk score.



Clinical Case• Male 53 years old suffering from Crohn Disease (ileocolitis with 

fistulae) treated with amino-salicylates in the last 15 years.

• No allergies. No previous surgery. 

• 15 years of education. Economist.

• He developed dizziness, loosing some skills in common working 

activities. 

• Exploration: 

– No asterixis. Orientation in time and space. No ascites. No 

edema. Blood pressure 110/70; HBR 68 spm.

• MELD: 11 points. Child-Pugh: A6 points.

✓ Oral glutamine Challenge: pathological (from baseline ammonia: 

86 mcg/dL to 1-hour ammonia post intake of 10g of glutamine 

145 mcg/dL); delta ammonia: 59 mcg/dL.

✓ Animal name test (MHE): 11 animals.

✓ PHES: -5 points (MHE)

✓ CFF: 38.1 Hz (MHE)

Clinical diagnosis: Minimal Hepatic Encephalopathy

MVI_0927.AVI


How to manage MHE?

MHE

Ammonia 
lowering

Gut microbiota 
modulation

Probiotics

Ammonia 
scavengers

Ornithin-phenylacetate

Glycerol phenylbutyrate

Lactulose

L-ornithin-L-aspartate

Reducing 
inflammation

Modulation of gut 
environment

Rifaximin

Reducing insulin 
resistance

Metformin

Kimer et al. AP&T 2015;40:123
Luo et al, Eur J Gastroenterol Hepatol 2011
Bai M et aL. J Gastro Hepatol 2013

LACTULOSE H.R.= 0.17 (95% CI: 0.06-0.52)

PROBIOTICS H.R.= 0.40 (95% CI: 0.32-0.50) 

RIFAXIMIN

LOLA H.R.= 0.44 (95% CI: 0.26-0.75)



Rifaximin therapy in MHE

Sidhu et al. Am J Gastro 2011;106:307-316
Kimer et al. AP&T 2015;40:123

8w

Pooled data 
Mittal VV et al. Eur J Gastroenterol Hepatol 2011
Sidhu SS et al. Liver Int 2016
Sharma et al Gastroenterology 2011
Bass et al. NEJM 2010



Treatment Algorithm for Patients with Minimal HE

Child-Pugh A cirrhosis; 
subtle or no symptoms of 

HE; normal neurologic 
examination

Patients at risk of 
accidents

Patients with complaints 
of cognitive symptoms
Patients with decline at 

work performance

Administer 
PT (PHES / ICT)

&
CFF

If negative: unlike to be 
MHE

If positive treatment 
recommended

Stroop
SIP

GLS gene mutations

Administer 
PT (PHES / ICT) 

& 
CFF

If positive: treatment 
recommended

If negative: unlike to be 
MHE

Lactulose

30-60 ml/d

Rifaximin

1100 mg/d

Probiotics 
multistrain 110-
200M bacteria/d

LOLA 

6g/8h

TREATMENT OF MHE



Secondary prophylaxis. Prevention of new bouts of HE

Sharma et al, Liver Int 2009

Responders 

3m of therapy

Lactulose 

38/55 (69%)

Relapse rate 6m 

16/38 (42%)

Rifaximin

42/57 (74%)

Relapse rate 6m 

20/42 (48%)

Omesh G et al Ann Hepatol 2016 

N=60 MHE treated with lactulose 30-60ml/d 1 month

Pooled data 
Mittal VV et al. Eur J Gastroenterol Hepatol 2011
Sidhu SS et al. Liver Int 2016
Sharma et al Gastroenterology 2011
Bass et al. NEJM 2010



Glycerol-Phenylbutyrate to prevent overt HE

n=178         n=119 n=59

P=0.02

P=0.003

Rockey et al. Hepatology 2014;59:1073

6mL/12h



N=76 

Overt HE > grade 2 of West Haven in the last 12m before RFX

Bouts of overt HE one year before RFX vs one year after RFX: 

2,51 vs. 0.76

RFX decreased overt HE bouts by 0.187 (more than five times)

Hiramine Y et al. Hepatol Res 2021

Efficacy of Rifaximin on HE



Clinical Case 2nd part

• [Our patients was a Male 53 years old suffering from Crohn Disease (ileocolitis with fistulae) treated with amino-

salicylates in the last 15 years].

• The patient developed a loss of skills in common activities, inappropriate behaviour and 

disorientation in space and time.

• During his stay in the hospital a bout of overt hepatic encephalopathy grade 3 was diagnosed 

and patient was allocated in intermediate ICU. 

• Exploration: 

– Asterixis was evident. Disorientation for time and space. No ascites. No edema. Blood 

pressure 100/75; HBR 78 spm.

• Child-Pugh: A6 points. 



Practical issues in the management of overt HE

Type of HE

Identification and correction of 
precipitant factors

Recognition and treatment of 
concomitant medical conditions

Empiric treatment of overt HE

Care of unconscious patients

Pantham G, Mullen KD. Gastroenterol Hepatol (N.Y.) 2017;13:659 

• Type A: HE in acute 
liver failure

• Type B: HE in porto-
systemic by-pass

• Type C: HE in 
cirrhosis:

• Type D: HE in ACLF

Córdoba et al. J Hepatol 2014

PORTOSYSTEMIC SHUNTS + LIVER 

DYSFUNCTION

white HE yellow HE

COMPENSATED LIVER 
CIRRHOSIS 

DECOMPENSATED LIVER 
CIRRHOSIS



MANAGEMENT OF HEPATIC ENCEPHALOPATHY in NINE steps

1. Take care of unconscious patients at ICU

2. Identify and correct precipitating factors

3. Rule out others causes of brain impairment in cirrhosis: intracranial hematomas, drug intoxication, 

sepsis, thyroid dysfunction, hypoglycemia, hyperglycemia, encephalitis, uremia, hypoxemia, 

hypercapnia

4. Recognition and treatment of concomitant medical conditions like gastrointestinal bleeding, metabolic 

abnormalities and infections

5. Eliminate sedatives

6. Administer intravenous fluid and correct electrolyte abnormalities

7. Preserve nutritional status

8. Specific measures:

Reduction of intestinal ammonia production & Reduce inflammation

8.1. Lactulose

8.2. Lactulose + Rifaximin

8.3. Lactulose + Albumin

8.4 Ornithine-phenylacetate

9.       Liver transplantation Romero-Gómez M. Expert Opin Phamacother 2010;11:1317

Romero-Gómez et al. J Hepatol 2015



Management of Hepatic Encephalopathy

Non-absorbable disaccharides: LACTULOSE / LACTITOL

▪ Laxative effect.

▪ Stool acidification.

▪ Decreases intestinal ammonia production

▪ Reduces bacterial translocation

http://images.google.es/imgres?imgurl=http://apps.who.int/medicinedocs/documents/h1807e/p27b.gif&imgrefurl=http://apps.who.int/medicinedocs/es/d/Jh1807e/9.html&usg=__YoZCDgakTR4_rdXuImYmq0HS24E=&h=309&w=278&sz=3&hl=es&start=9&tbnid=2RVI4NGu9JO1yM:&tbnh=117&tbnw=105&prev=/images?q=lactitol&gbv=2&hl=es&sa=G


Lactulose vs Polyethylene Glycol 3350-Electrolyte Solution for Treatment of Overt Hepatic Encephalopathy:

The HELP Randomized Clinical Trial

JAMA Intern Med. 2014;174(11):1727-1733. doi:10.1001/jamainternmed.2014.4746
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Rifaximin: 1200 mg/day vs. Lactitol 60mg/d

Mas A et al. J Hepatol 2003

n=103



2. COMBINATION THERAPY ON OVERT HE

Lactulose + Albumin

10 days response (n=120)
Child-Pugh B & C

Improvement of OHE Lenght of hospital 
stay

Mortality

Lactulose 30-60ml/8h + 
Albumin 1.5 g/kg/d

75% 6.4 ± 3.4 18.3%

Lactulose 30-60ml/8h 53.3% 8.6 ± 4.3 31.6%

p=0.03 p=0.01 p<0.05

Sharma et .J Gastroenterol Hepatol. 2016;32:1234–9.
Sharma et al. Am J Gastroenterol. 2013;108:1458–63.

Lactulose + Rifaximin

10 days response (n=120)
Child-Pugh B & C

Improvement of OHE Lenght of hospital 
stay

Mortality

Lactulose 30-60ml/8h + 
Rifaximin

76% 5.8 ± 3.4 23.8%

Lactulose 30-60ml/8h 50.8% 8.2 ± 4.6 49.1%

p=0.004 p=0.001 p<0.05



Ammonia-lowering drugs
Trojan Horse hypothesis

Ammonia 
Production 

Glutaminas
e activity

Glutaminase 
inhibitor

CB-839

Bacterial 
production

Ammonia 
Detoxification

Glutamine 
synthesis

Trojan Horse 
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GLYCEROL 
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Urea 

cycle



Rahimi RS et al. CGH 2021 (In Press)



Rahimi RS et al. CGH 2021 (In Press)



Clinical Case 3rd part

• [Our patients was a Male 53 years old suffering from Crohn Disease (ileocolitis with fistulae) treated with amino-

salicylates in the last 15 years].

• Three months after discharge developed a loss of skills in common activities and 

disorientation in time.

• Was treated as outpatient with Lactulose + Rifaximin combination therapy with no 

disappearance of minimal hepatic encephalopathy and suffering 3 bouts in 4 moths. 

MELD: 11p; Child-Pugh: A5

CFF: 39 Hz; PHES: -5p

EH recurrent/persistent



Mediante punción de vena femoral común derecha, cateterizamos el shunt esplenorrenal y realizamos flebografía, visualizando 

permeabilidad de dicho shunt que presenta un gran calibre (18-20 mm aproximadamente). Colocamos tapón vascular Amplatzer de 22 

mm.

Spontaneous 
portosystemic 
Shunt 
occlusion in 
patient with 
refractory HE



SPSS in cirrhosis

N=1729

• Higher prevalence of large SPSS (28,2%) than expected (> 8mm diameter).

• Types: Splenorenal (46%); paraumbilical (27%)

• Large Spontaneous Porto-systemic shunts were related to:

– Younger, T2DM, Alcohol, Liver dysfunction

– More HE, GI bleeding, ascites and SBP.

• No related to refractory ascites neither HCC.

Simon-Talero et al. Gastro 2018



EMBOLIZATION OF LARGE SPONTANEOUS PORTOSYSTEMIC SHUNTS FOR REFRACTORY HEPATIC ENCEPHALOPATHY

SUMMARY:
• Large PS shunts causes recurrent and refractory HE.
• Embolization of large SPSS improve hepatic encephalopathy falling events, hospitalizations and degree.
• Embolization of large PS shunts are feasible, effective and safe provided sufficient liver function (MELD <11)

Philips et al. Hepat Med 2019;11:23-34 
W. Laleman et al. J Hepatol 2013;52: 77A



✓ Chronic liver disease is associated with alterations in gut microbial function and composition, which can 
propagate the disease process in the presence of altered systemic and local immune changes.

✓ Two small RCT demonstrated safety and potential benefit in HE, which was also associated with reduction in 
antibiotic resistance genes. 

✓ Changes in human gut-liver axis can be transmitted to germ-free mice post-FMT.

Fecal microbiota transplantation in HE

FMT in HE

Risk/Benefit Not stablished

Duration and dose of therapy No dose-ranging studies

Likelihood of long-lasting therapy 
or cure

Maybe from a limited perspective i.e. cognitive function but liver transplant 
still needed

Route of therapy tried and efficacy Enema, colonoscopy and capsules have all been tried

Pre-procedure antibiotics One trial used it, but rest did not

Antibiotics withheld post-FMT Two trials did not hold rifaximin, third did not include people on rifaximin

Possibility of harm ESBL bacteremia was reported

Bajaj J. IBIS 14 January 2021



Refractory HE

Persistence HE

Recurrent HE

No liver dysfunction (MELD < 
11p)

Look for Spontaneous 
portosystemic shunts

YES SPSS occlusion

NO

Liver dysfunction
Assess for liver 
transplantation 

Indicated
Included in waiting list as 

exception (MELD 15)

Contraindicated
Fecal microbiota 

transplantation candidate

Management of recurrent/persistent HE






