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…The abdominal cavity was filled with four quarts of a 
reddish, cloudy fluid. The liver was half of its usual size. 
It was compact and leathery in consistency, blue-green 
in color, and its surface was covered by nodules the 
size of a bean. … 
 
…The spleen appeared twice its usual size… 
 
…Both kidneys were pale red and soft … 
 
…The hair contained an average of 60 parts per million 
of lead. The authors concluded that 
Beethoven had ‘plumbism’ (lead poisoning) and that 
this had contributed to his death. 

Beethoven’s autopsy report 

J R Coll Physicians Edinb 2006 
 



Outline 

Mechanisms of portal hypertension 
 
Spontaneous bacterial peritonitis 
Hepatorenal Syndrome 
Hepatic Encephalopathy 
 
AD/ACLF 

14-jul-17 4 Insert > Header & footer 



Gut 2011, Mehta et al. J Hepatol 2014 

Bacterial translocation 
 
Innate immunity activation 

Rifaximin 
 
Farnesoid X 
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Spontaneous bacterial peritonitis 

Bacterial translocation: intestinal bacterial overgrowth, mucosal barrier, immunity 
 
Prevalence: 10-30% hospitalized, 3.5% outpatients 
Diagnostic paracentesis at admission! 
 
Ascites neutrophil count ≥ 250/mm3 (0.25x109/l) 

 
40% Ascites culture negative (bedside inoculation) 
 
Intestinal-type flora: 
70% gram negative, 25% gram positive, 5% anaerobic 

 
 
 

 
 

J Hepatol 2010 



EASL guideline, J Hepatol 2010; AASLD guideline , Hepatology 2012 

SBP treatment 

Third generation cefalosporin and albumin* 
Confirm resolution SBP by decrease neutrophil count 
Follow-up paracentesis after 2 days of AB to guide therapy 
Secondary prophylaxis using norfloxacin 
 
Outcome SBP: 
SBP resolution 80-95% 
In-hospital mortality: 30% 
Hepatorenal syndrome: 30% 
 
*Sort NEJM: lower rate of renal impairment and mortality 
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Use of norfloxacin in advanced cirrhosis? 
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Background and aim 
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Methods 

14-jul-17 13 RS-2460, slides provided by Moreau 



Results 
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Results 
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Gut 2007, EASL guideline J Hepatol 2010, Wong Clin Mol Hepatol 2016 

HRS and acute kidney injury in cirrhosis 

Cirrhosis with ascites 
Serum creatinin > 133 µmol/l 
No improvement after 2 days diuretics withdrawal and albumin administration 
Absence of shock, no nephrotoxic drugs, no renal parenchymatous disease 
 
Acute kidney injury (AKI): new definition 
Stage 1: ↑ SCr  ≥ 26 µmol/l or ≥1.5-2.0 x from baseline 
Stage 2: or ≥2.0-3.0 x from baseline 
Stage 3: ≥3 x from baseline 
 
 

HRS-AKI 



Gut 2007, EASL guideline J Hepatol 2010, Wong Clin Mol Hepatol 2016 

HRS and acute kidney injury in cirrhosis 

Management HRS-AKI: 
Stop all diuretics, remove precipitating event, volume expansion with albumin 
V1 agonist Terlipressin: HRS reversal: 34% vs 13% albumin alone (p=0.008) 
 



Meta-analysis: terlipressin plus albumin versus albumin 
for patients with HRS.  

Hepatology 2010 



Terlipressin boluses or continuous infusion? 

14-jul-17 21 Cavallin, Hepatology 2016 



Terlipressin boluses or continuous infusion? 

14-jul-17 22 Cavallin, Hepatology 2016 

TERLI-INF Group 
(n = 26) 

TERLI-BOL Group 
(n = 24) P 

Response to 
treatment 76.5% 64.9% NS 

Maximum daily 
dose of terlipressin, 
mg 

2.62 ± 1.06 4.50 ± 3.06 0.0001 

Mean daily dose of 
terlipressin, mg 2.23 ± 0.65 3.51 ± 1.77 0.0001 

Severe treatment 
associated AEs, no 
of patients (%) 

7 (20.59) 16 (43.24) <0.05 
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Terlipressin plus albumin versus midodrine and 
octreotide plus albumin in the treatment of HRS: A RCT 
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Terlipressin plus albumin versus midodrine and octreotide 
plus albumin in the treatment of HRS: A RCT 

Cavallin, Hepatology 2015 
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Terlipressin plus albumin versus midodrine and octreotide 
plus albumin in the treatment of HRS: A RCT 

Cavallin, Hepatology 2015 



Albumin for other indications? 

INFECIR-2 Albumin prevention study: European multicenter RCT  
Aim: Evaluate whether albumin administration improves short-term survival in 
patients with advanced cirrhosis and bacterial infections other than SBP  
 
Human Albumin for the Treatment of Ascites in Patients With Hepatic Cirrhosis 
(ANSWER): Italian RCT 
Aim: define the effectiveness of the prolonged administration of human 
albumin in the treatment of liver cirrhosis with ascitic decompensation 
Wk 1 and 2: 40 grams twice a week followed by 1/week 40 gr 

14-jul-17 26 Clinicaltrials.gov 



Long-term therapy of well-known medications in 
advanced cirrhosis 

14-jul-17 27 LB-4191; slides provided by Bernardi 



Methods 

14-jul-17 28 LB-4191; slides provided by Bernardi 



Results 

14-jul-17 29 LB-4191; slides provided by Bernardi 



Results 
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Change in paradigm in cirrhosis 

  TRADITIONAL: stepwise progression of cirrhosis 
  Ascites 
   Variceal bleeding 
   Hepatic encephalopathy 
   Hepatorenal syndrome 
   …. 
 
 

Acute decompensation -  Acute on chronic liver disease (ACLF) 



Vraag  

Welke van de volgende stellingen over acuut op chronisch leverfalen (ACLF) is 
juist? 
A. ACLF wordt gekenmerkt door sterk verhoogde aminotransferasen bij 

patiënten met eindstadium levercirrose 
B. ACLF is reversibel in ongeveer 50% van de patiënten 
C. ACLF ontstaat in 50% van de gevallen na een acute tractus 

digestivusbloeding 
D. Patienten met ACLF die niet-selectieve betablockers gebruiken, hebben een 

verhoogde kans op mortaliteit vergeleken met patiënten die dat niet 
gebruiken 
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Acute on Chronic Liver Failure  

Hepatic and systemic inflammation lead to acute deterioration of liver function 
 
Regardless of underlying stage of cirrhosis  
 
Due to superimposed injury or precipitating infection 
 
Organ failures 
 
High mortality rate 

Moreau, Gastroenterology 2013 



Acute on chronic liver failure: CANONIC study 

Prospective observational study in 1343 hospitalized patients with cirrhosis and 
acute decompenstion (AD) from February to September 2011 at 29 liver units in 
8 European countries 
 
303 had ACLF at inclusion   ; 28-day mortality 34% 
112 developed ACLF during admission : mortality 30% 
928 did not have ACLF   : mortality 2% 
 
ACLF: organ failure(s) 

Moreau, Gastroenterology 2013 



 
 
 
 
 
 
 
 
 
 
 

Moreau, Gastroenterology 2013 

https://www.clifresearch.com/Tools
Calculators.aspx 

Clif Research > Tools - Calculators 
https://www.clifresearch.com/ToolsCalculators.aspx 
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https://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjpnuaX8s_UAhXCZVAKHf6kCFMQFggyMAE&url=https://www.clifresearch.com/ToolsCalculators.aspx&usg=AFQjCNHK9ZQ7BgMBMc20bILw01is8EY_8A


Supplementary Figure 2  

Gastroenterology 2013 Terms and Conditions 

ACLF-1: single kidney failure  (creat>2.0 mg/dl) or single 
organ failure and creatinin 1.5-1.9 mg/dl and/ or mild-
moderate hepatic encephalopathy 

N=148 N=108 N=47 N=1040 

http://www.elsevier.com/termsandconditions


Development of ACLF 

50% of cases have precipitating event (bacterial infection, active alcoholism) as 
initiator of AD/ACLF 
 
Associated with systemic inflammation, even without precipitating event 
 
Circulatory failure 
   …role in pathogenesis/ prognosis of AD/ ACLF… 
 
Renin and Copeptin (cleavage product of pre-pro-AVP secreted equimolarly), 
biomarkers of hemodynamic derangement associated with mortality 
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Clinical course of ACLF syndrome and effects on 
prognosis 

Goal: improve management and minimize futile care 
 
Overall course of ACLF 
49% ACLF resolution or improvement 
30% fluctuating course, unchanged final ACLF grade 
20% worsening ACLF 
 
Resolution of ACLF < 28 days occurs in 42% of patients 
ACLF-1 55% 
ACLF-2 35% 
ACLF-3 16% 
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Clinical course of ACLF syndrome and effects on 
prognosis 
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Intensive care of patients with ACLF should be continued during the first 7 days after 
ACLF diagnosis 



Complications of cirrhosis: consider liver transplantation 
 
Ascites/ SBP/ HRS/ HE: follow guidelines 
 
SBP: Therapeutic window of opportunity in NSBB? 
 
Change of paradigm: acute on chronic liver failure 
 
Inflammation/ circulatory dysfunction in pathogenesis of 

ACLF 

Take home messages  

Chronic inflammation (bacterial translocation, innate immunity activation) 
central role in portal hypertension 
 
ACLF very dynamic syndrome  
 
CLIF-AD and CLIF-ACLF score for prognosis 
 
Intensive care of patients with ACLF should be continued during the first 7 days 
after ACLF diagnosis 
 
Inflammation/ circulatory dysfunction in pathogenesis of ACLF 
… implications for new treatment options 
 



Vraag  
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TIPS versus paracentesis: 5 meta-analyses 

J Hepatol 2010 

Ref  ascites   encephalopathy  survival   
  recurrence 
Albillos 2005 lower  higher   no difference 
Deltenre 2005 lower   higher    no difference 
D´Amico 2005 lower  higher   no difference 
Saab 2006 lower  higher   no difference 
Salerno 2007 lower  higher   better in TIPS 
 
 
Cautious selection of patients for TIPS treatment 
 
Contraindications: bilirubin > 85 μmol/l, INR>2, CP score >11, HE ≥grade 2, 
active infection, renal failure or cardiopulmonary disease 
 
 



Revised classification system of renal dysfunction  

Goal: broaden diagnosis of renal dysfunction in cirhosis 
 
AKI: acute deterioration of renal function (>50% increase or > 26 μmol/l rise < 
48 h) 
 
Chronic renal disease: GFR < 60 ml/min for > 3 months 
 
Acute on chronic kidney disease: AKI superimposed on chronic 
 
Future treatment strategies….. 

Gut 2011 



Hepatology 2010 

Meta-analysis: vasoconstrictor drugs alone or with 
albumin versus no intervention or albumin for HRS 



Vraag 1  

Welke van de volgende factoren speelt GEEN rol in het ontstaan van portale 
hypertensie? 
A. Angiogenese 
B. Bacteriële translocatie 
C. Vasodilatatie in splanchnicusgebied 
D. Verlaagde serum aldosteron concentratie 
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