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Introduction 

   The liver is the largest organ in the body and is 

critical to a number of metabolic, regulatory and 

detoxification processes. These include the production of 

bile, metabolic processing of nutrients, synthesis and 

regulation of plasma proteins and glucose, and 

biotransformation of drugs and toxins (Diehl-Jones and 

Askin, 2002).  

         Patients with cirrhosis and portal hypertension are at 

risk of the development of multiorgan dysfunction as 

hepatorenal syndrome, hepatopulmonary syndrome, 

hepatic encephalopathy and cirrhotic cardiomyopathy 

(Gines et al., 2012). 

        The average survival for type 1 Hepatorenal 

syndrome (HRS) patients was one month for a Model for 

end-stage liver disease (MELD) score ≥ 20 and the average 

survival  For type 2 HRS was 11 months for a MELD score 

< 20 and three months for a MELD score ≥ 20 (Wong, 

2012). 

          Hepatopulmonary syndrome (HPS) is characterized 

as a triad: liver disease, intrapulmonary vascular dilatation 
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and arterial hypoxemia. HPS is reported to be present in 

4% to 32% of adult patients with end-stage liver disease 

and in 9%-20% of children. The established 5-year survival 

rate was 23% for HPS patients and 67% for patients 

without HPS. Another study showed that 33%-40% of HPS 

patients died within 2.5-4 years. Approximately 85%-100% 

of patients with HPS undergoing LT have an improvement 

in oxygenation within 1 year (Tumgor, 2014). 

Overt hepatic encephalopathy has been shown to 

have a poor prognosis independent of severity of liver 

disease. One study evaluating hospitalized patients with 

OHE found that 1 year survival probability was 42% and 

23% at 3 years. Similarly past studies have also found 1 

year survival to be 20%–40% with 3 year survival of 15% 

(Suraweera et al., 2016). 

          Cirrhotic cardiomyopathy is a cardiac dysfunction  

presented in patients with cirrhosis. The prognosis is 

difficult to establish in patients with cirrhosis due to the 

concomitant liver and cardiac function progressive 

deterioration (Møller et al., 2013). 
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            Aim of the Essay 

The aim of the essay is to throw the light on organ 

dysfunction associated with end stage liver disease and 

discuss recent trends in management. 
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Pathophysiology of Organ 

Dysfunction Associated with end 

Stage Liver Disease 

The hepatocytes, which account for approximately 

80% of the total liver cell mass, have essential 

physiological functions, such as the regulation of 

carbohydrate and lipid metabolism, and the clearance and 

inactivation of drugs, ethanol, toxins, and various 

hormones and vasoactive substances. A very important 

function of hepatocytes is the synthesis of plasma proteins, 

including albumin, C-reactive protein (CRP), fibrinogen, 

complement, and coagulation factors (Møller and 

Bendtsen, 2015). 

 When the liver is exposed to toxic substances such 

as drugs, alcohol, and hepatitis B or C virus, and 

autoimmune diseases, fibrogenesis increases and initiates 

the cirrhotic process along with the development of 

regenerative nodules through activation of the hepatic 

stellate cells into myofibroblast-like cells with contractile, 

proliferative, and fibrogenic properties (Fig 1). It is this 

cell type that is primarily responsible for the deposition of 

extracellular scar matrix in the Space of Disse in the liver. 

Sustained fibrogenesis leads to cirrhosis, which is 



  

 
 

5 

characterized by a distortion of the liver parenchyma and a 

reduction in vascular architecture (Lee and Friedman, 

2011). 

 

Figure 1: Histopathology of liver cirrhosis (Møller and Bendtsen, 

2015). 

The disease course in patients with cirrhosis is 

characterized by several phases. For a long period, the 

clinical presentation is silent, and the patients may not 

experience any major clinical events. This stage of the 

disease is usually referred to as ‗‗compensated cirrhosis.‘‘ 

After a longer or shorter silent period, the liver function 

may progressively deteriorate with a rapid decrease in life 

expectancy (D’amico et al., 2014). 

 From a clinical point of view, these patients may 

develop ascites, bleeding from esophageal varices, 
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encephalopathy, cardiopulmonary dysfunction, and renal 

failure. This phase is referred to as ‗‗decompensated 

cirrhosis.‘‘ There are strikingly different survival outcomes 

between patients with compensated and decompensated 

cirrhosis (Bajaj et al., 2014). 

 From a pathophysiological point of view, the 

amount of fibrosis in the liver may increase and thereby 

adversely affect the splanchnic hemodynamic homeostasis 

with an increase in the portal pressure as a result (Lee and 

Friedman, 2011). 

 The combination of portal hypertension with 

portosystemic shunting and increased hepatocellular 

dysfunction may lead to increased circulating levels of 

vasodilators, which may induce splanchnic vasodilatation 

and reduced systemic vascular resistance (Møller and 

Bendtsen, 2015). 

 The translocation of bacterial products from the gut 

may further augment the splanchnic and arterial 

vasodilatation that leads to a number of hemodynamic 

changes and, ultimately, to a universal hyperdynamic 

syndrome (Matuchansky, 2014). 


