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Case 

• 48 yo male from Croatia, 94 kg, 179 cm, smoker, BMI 29,2

• COVID-19 positive Apr 2020, ventilation therapy for 12 days

• After hospitalisation first presentation ambulatory care at IFI institute:

• „Moderate“ alcohol intake

• Diabetes mellitus II, Hypercholesterolemia

• Medication: Spironolacton 100mg QD, Carvedilol 6,25 mg BID, Metformin
850mg BID, Rosuvastatin 5mg QD, Ibuprofen occasionally (backpain) 

• ALT 80, AST 85, GGT 178, AP 116, Platelets 100/nl, total Bilirubin 1,2 
mg/dl, Albumin 3,5 g/l, INR normal range

• Ultrasound Abdomen : Steatosis and cirrhosis, hepatomegaly, 
splenomegaly

• Upper endoscopy: esophagal varices I-II °, no red spots

• Child Pugh A (6)



Thomas Marjot, University of Oxford, ILC digital 2020



Case 

• Three months later…

• AST 165 U/l, ALT 98U/l, GGT 292 U/l, Hb 10,6mg/dl, Platelet 80/nl, leukocytes
9,8/nl, HbA1c 6,5%, Albumine 3,1 g/dl, total bilirubine 1.7mg/dl, INR 1,4,
Creatinine 1,3 mg/dl, AFP 28 ug/l

• „no regular work, started drinking (again), did not take care of myself at all..“

• Ultrasound: Ascites +++, no tumor appearance (MRI neither)

• Ascites: 8l, not entirely clear, albumine substitution, neutrophil count and total 
leucocytes in ascites fluid elevated



Case 

• Ceftriaxon 2g iv QD (SBP), secondary prophylaxis with norfloxacin 400mg QD

• Other medication: Metformin 850mg TID, Rosuvastatin 5mg QD, 
Spironolacton 100mg QD, Ibuprofen, Carvedilol 6,25 mg TID

• Torasemid 10mg TID

• Nutrition and dietary counseling, no alcohol intake, daily weight protocol



Case 

• Ascites well controlled, patient went finally even back to work
(warehouse worker)

• Child Pugh B (7)

• Patients wife:

– “falling asleep during daytime”, “ showing less physical activity”

– patient denied that, driving his car every day 15 km to work….



HE

Mortality rates in cirrhotic patients w/wo complications



Patient:

▪ „Fatigue“

▪ „Problems to concentrate“

▪ „altered sleep pattern“…..

Relatives / friends:

▪ Change of character

▪ Behaviour changes as being more aggressive or showing
inattention

▪ Reported problems at work

HE - Symptoms

Often late diagnosed

Important to include relatives / friends for history and 
diagnosis of HE



▪ Clinical impression

▪ Psychometric tests

▪ Lab for reasoning of HE

▪ No routine ammonium levels – correlation problems

▪ Critical flicker frequency CFF

▪ West Haven Criteria

HE – diagnosis in clinical practice

Not overt HE – difficult to diagnose grade I    

(and sometimes grade II)



HE – Diagnose

Number connection test-A (NCT-A) and NCT-B

Psychometric tests

Line tracing test (LTT)



Bajaj et al. Clin Gastro and Hepatol, 2008; 6: 1135-1139, MMW 10.2013; 13-18

HE and impaired driving capability

• “The role of physicians is a balancing act between the interests of patients 
compared to society while upholding the law, which often makes the topic 
uncomfortable to broach and liable to be ignored”

Tapper EB, et al. J Hepatology 2019;590-92 and 648-57



HE - therapy

• Causal therapeutic approaches

• Treatment of GI bleeding

• Correction of electrolyte disbalances

• Stopping of sedatives and over the counter drugs

• Adjusting the amount and classes of diuretics



HE – specific therapies

Principle: Reduction of ammonium concentration

• Reduction of intestinal ammonium generation

• Lactulose (pH-reduction, stool frequency elevation)

• Oral Antibiotics (Rifaximin)
(Reduction of urea producing bacteria)

• Activation of ammonia detoxification

• L-Ornithin-L-Aspartat



Sharma et al, Gastroenetrology 2009

47%

20%

Secondary prophylaxis of HE with Lactulosis



Secondary prophylaxis of HE with Rifaximin

Bass NM et al. NEJM 2010
90 % of pts received lactulose



Case 

• Psychometric tests:

• Patient denied, calling these tests „childish, rubbish“

• Lactulose 2 x 30 ml 

• Clinical stabilisation, but bloating and diarrhea, patient stopped
medication after thre weeks

• L-ornithine L-aspartate (LOLA) 6 g TID 

• Rifaximin 550 mg BID (Norfloxacin stopped)

• Good tolerability

• Wife of patient: much more alert and awake, discussions and talks
together possible again

• Car-driving situation unsolved



[105] Kircheis G, Nilius R, Held C, et al. Therapeutic efficacy of L-ornithine-L-aspartate infusions in patients with cirrhosis and hepatic 

encephalopathy: results of a placebo-controlled, double-blind study. Hepatology. 1997;25(6):1351‐1360. doi:10.1002/hep.510250609.  



Evidence post-2014 for assessment of efficacy of LOLA 
for HE in cirrhosis

5 RCTs for treatment / prevention of MHE, OHE and 
episodic OHE 
▪ Bai et al. 2014

▪ Sharma et al. 2016

▪ Higuera-de-la Tijera et al. 2018 

▪ Sidhu et al. 2018

▪ Varakanahalli et al. 2018

4 systematic reviews / meta-analyses
Reported efficacy of LOLA [iv or oral] for treatment of HE and reversal of MHE / 

prevention of OHE

▪ Butterworth et al. 2018

▪ Goh et al. 2018

▪ Dihman et al. 2020

▪ Butterworth 2020



Evidence post-2014 for assessment of efficacy of LOLA for HE 
in cirrhosis

Ammonia lowering, all HE trials

Improvement of mental state, all HE trials Improvement of mental state in MHE

Butterworth RF, Kircheis G, Hilger N, McPhail MJW. Efficacy of l-Ornithine l-Aspartate for the Treatment of Hepatic
Encephalopathy and Hyperammonemia in Cirrhosis: Systematic Review and Meta-Analysis of Randomized Controlled
Trials. J Clin Exp Hepatol. 2018;8(3):301-313.



Efficacy of treatment options for minimal
and overt hepatic encephalopathy (LOLA)

Dhiman RK, Thumburu KK, Verma N, et al. Comparative Efficacy of Treatment Options for Minimal Hepatic
Encephalopathy: A Systematic Review and Network Meta-Analysis. Clin Gastroenterol Hepatol. 2020;18(4):800-
812.e25. doi:10.1016/j.cgh.2019.08.047

Reversal of Minimal Hepatic Encephalopathy (p=0.004)

Development of Overt Hepatic Encephalopathy (p=0.02)



LOLA in Prevention of OHE and HE prophylaxis

Butterworth RF. Beneficial effects of L-ornithine L-aspartate for prevention of overt hepatic encephalopathy in 
patients with cirrhosis: a systematic review with meta-analysis. Metab Brain Dis. 2020;35(1):75-81.



Case 

• Clinical stabilisation – Child Pugh B (7)

• Last ultrasound w/o ascites (risk of infection lowered)

• Torasemid stopped, Spironolacton 100mg QD

• HCC surveillance (ultrasound, AFP every six months)



Thank you very much for your attention!
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