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Natural history of liver cirrhosis

Acute-on-Chronic Liver failure (ACLF) is defined as a syndrome occurring in cirrhosis, 

characterized by 

- acute decompensation [acute development of ascites, overt encephalopathy, GI-

hemorrhage, new onset of non-obstructive jaundice and/or bacterial infections], 

- the development of organ failure(s) and 

- high short-term mortality.

EASL Guidelines 2018
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Agenda

Trebicka, Reberger, Laleman. Visc Med 2018

- Diagnosis, grading

- Development, precipitants

- Clinical course

- Pathogenesis

- Management, prevention



Diagnosis and Grading



Diagnosis and grades of ACLF

The diagnosis and the grading of ACLF is based on the assessment of 

organ function as defined by the CLIF-C OF score.

Jalan et al. J Hepatol  2014 and 2015



Development



Development of ACLF in 
decompensated liver cirrhosis
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Precipitating events

Jalan et al. J Hepatol  2015

CANONIC-study
40% bacterial infection

23% active alcoholism
30% more than one
43% no precipitating event



53 centers applied to participate

48 initiated

47 at least one patient
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Clinical Course



Clinical features

Jalan et al. J Hepatol  2015

Younger
More ascites

More alcoholic cirrhosis
More organ failure

Fernandez et al. Gut 2017

Bacterial infections precipitating

and complicating ACLF
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Dynamic clinical course of ACLF

Gustot et al. Hepatology 2015;62(1):243-52.



Pathogenesis



Systemic inflammation

Moreau et al. Gastroenterology 2013

Claria, et al. Hepatology 2016



Extent of systemic inflammation in cirrhosis

Trebicka, et al. Front Immunol 2019

Healthy controls
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Extensive systemic inflammation leads to ACLF

Trebicka, et al. Front Immunol 2019



Which is the trigger of 

systemic inflammation?



Circulating microbiome associtated with

systemic inflammation

Schierwagen et al. Gut 2018



Many inflammatory markers derive from the

liver

Jansen, et al. Hepatology 2018



Effect of systemic 

inflammation?



Systemic inflammation induces hepatic collagen

accumulation and cell death

Praktiknjo, et al. Hepatology communications 2018 MacDonald et al. Hepatology 2018



Heart rate variability and ACLF

Jansen et al. AP&T 2019

healthy cirrhosis

Decompensated cirrhosis ACLF



Metabolomics data suggest an energetic crisis

Ruiz-Margain et al. Liver Transplantation 2018

Claria, et al. Hepatology 2018

Moreau et al. J Hepatol 2019



Bacterial translocation, systemic inflammation and

mitochondrial

endotoxin
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Management and Prevention



Liver transplantation is very effective

Gustot et al. Hepatology 2015;62(1):243-52. Artru et al. J Hepatol 2017



MARS (albumin dialysis)

Bañares et al. Hepatology 2013 Bañares et al. Ther Adv Gastro 2019



Futility of care

Gustot et al. Hepatology 2015;62(1):243-52.



Liverhope

Pose et al. Lancet Gastro Hep 2019



Fernandez et al. Gastroenterology 2019

ALBUMIN TREATMENT AND SYSTEMIC INFLAMMATION



Summary

Systemic inflammation and mitochondrial dysfunction

characterizes ACLF development.

ACLF is a dramatic syndrome with very high mortality and

morbidity. 

Probably is the trigger the microbiome either directly deriving

from the gut, and/or already in the circulating cells. 

Management of ACLF is challenging, liver transplantation as

the most promising treatment. Prevention of ACLF would be a 

better strategy. 



Thank you 


