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PREFACE 

This dissertation focuses on the topic of hepatic encephalopathy after TIPS. 

The dissertation is written in the following order: First it briefly summarises the topic of TIPS 

and liver failure. 

It then focuses on hepatic encephalopathy as a complication of shunting and liver failure, and 

explores the relationship between liver disease and the development of encephalopathy.  

In the third part, it focuses on prediction of hepatic encephalopathy after TIPS, which was the 

main topic of my PhD research. 

There are appendices to the dissertation at the end, adding further work completed during my 

PhD study relating to psychiatric problems in patients with liver disease. 
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INTRODUCTION 

 

 

LIVER DISEASES AND LIVER FAILURE 

 

There are many types of liver diseases. The more common ones can be broadly categorised 

into the following groups: 

 Alcohol-related liver disease – where the liver is damaged after years of alcohol misuse 

 Non-alcoholic fatty liver disease – a build-up of fat within liver cells, usually seen in people 

with higher BMI 

 Viral Hepatitis – Hepatitis caused by hepatitis virus A, B, C, D, or E 

 Epstein Barr virus hepatitis (infectious mononucleosis) 

 Genetic Liver Diseases – e.g. Haemochromatosis and Wilson’s Disease  

 Immune and Autoimmune Disorders, e.g. Primary Biliary Cirrhosis –long-term type of liver 

disease that damages the bile ducts in the liver  

 Drug induced liver damage - e.g. acute damage from poisoning, including drug overdose 

 Vascular diseases – e.g. Budd-Chiari syndrome 

 Mass lesions – e.g. carcinomas and cysts 

(adapted from Longo et al., 2011) 

 

Early symptoms of liver disease include: 

 Fatigue  

 Nausea or even vomiting 

 Loss of appetite 

 Diarrhoea  

 Lack of appetite or weight loss 

 Pain under right ribs 

 

However, as liver failure progresses, disease becomes more serious and presents with further 

symptoms: 

 Jaundice  

 Abnormal bleeding 

 Ascites 



11 
 

 Hepatic encephalopathy 

(Aiglova et al., 2010) 

 

Liver failure or hepatic insufficiency is the inability of the liver to perform its normal 

synthetic and metabolic function as part of normal physiology. Two forms are recognised, 

acute and chronic (O'Grady et al., 1993). 

 

 

ACUTE LIVER FAILURE 

 

Acute liver failure is defined as "the rapid development of hepatocellular dysfunction, 

specifically coagulopathy and mental status changes (encephalopathy) in a patient without 

known prior liver disease" (Sleisenger, 2009). 

The common causes of acute liver failure are toxic liver damage, acute viral hepatitis (A-E, 

herpes simplex), acute Budd-Chiari syndrome, autoimmune hepatitis, acute steatosis in 

pregnancy, Wilson’s disease, and hypoxic hepatitis (Safka, 2010b). There is a large amount 

of liver cells dying in short space of time and this is accompanied with systemic 

inflammatory response of the body. It peaks usually within days or weeks; the peak should 

appear within 6 months from the liver insult (Safka, 2010b). 

There are two types of acute liver failure: damage to healthy liver and acute-on-chronic liver 

failure.  

 

 

CHRONIC LIVER FAILURE 

 

Chronic liver failure occurs in patients with liver disease lasting over 6 months (Kuntz, 

2006). There is gradual decrease in liver cells and consequently liver function (Safka, 2010b). 

 

 

PROGNOSIS OF PATIENTS WITH LIVER DISEASE 

 

As for the acute liver failure, the rate of transplant-free survival was 50% in the retrospective 

analysis of data from 1974 subjects (the acetaminophen overdose accounting for about half of 

the cases (Koch et al., 2016)).  
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The general course of cirrhosis is usually characterised by longstanding phase of 

compensated cirrhosis followed by the occurrence of specific complications (Durand and 

Valla, 2008). Any patient with cirrhosis carries a risk of specific life threatening 

complications such as variceal bleeding, sepsis or hepato-renal syndrome (Durand and Valla, 

2008). It has been shown that ten years after diagnosis of cirrhosis, there is 60% chance of 

developing decompensated cirrhosis, ascites being the most frequent complication (around 

half of the cases) (Ginés et al., 1987). Table 1 below (D'Amico et al., 2006; de Franchis, 

2005) summarises the outcome of cirrhosis according to four consecutive clinical stages: 

Clinical Status  Definition  Cumulative Probability of 

Death per 1 Year  

Compensated cirrhosis 

 Stage 1 

 Stage 2 

 

Decompensated cirrhosis  

 Stage 3 

 Stage 4 

 

No varices, no ascites 

Varices, no ascites  

 

 

Ascites ± varices  

Bleeding ± ascites  

 

1% 

3.4% 

 

 

20% 

57% 

 

Child-Pugh Score 

Child score was originally designed to predict the outcome of portacaval shunting and trans-

section of the oesophagus in patients with cirrhosis (Durand and Valla, 2008). It included 

bilirubin, albumin, ascites, hepatic encephalopathy and nutritional status. These were 

empirically selected (Durand and Valla, 2008). A modified version termed Child-Pugh Score 

was proposed in the 1970’s and it replaced the nutritional status with the prothrombin time 

(Pugh et al., 1973).  

The modern version of Child-Pugh Score is summarised in the Table 2 below (Horak, 2010): 

Points  1 2 3 

 

Encephalopathy  

Ascites  

Bilirubin (µmol/L) 

Albumin (g/L) 

 

None 

Absent  

<34 

>35 

 

I-II grade 

Mild 

34-51 

28-35 

 

III-IV grade 

Moderate to Severe 

>51 

<28 
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INR <1.7 1.7-2.3 >2.3 

 

Based on the sum of the points, patients can be categorised into Child-Pugh Grade A (5-6 

points), B (7-9 points), or C (10-15 points) (Durand and Valla, 2008). It is important to note, 

that the Child-Pugh encompasses a broader spectrum of conditions than just a liver function 

impairment. Changes in the serum albumin may be linked to increased vascular permeability, 

especially in sepsis (Fleck et al., 1985), or large volume ascites (Henriksen et al., 1981). 

Bilirubin can be increased in patients with impaired renal function, haemolysis, or sepsis 

(Durand and Valla, 2008; Moseley, 2004). Increased prothrombin time occurs during 

intravascular activation of coagulation in patients with sepsis (Plessier et al., 2003). 

Studies have shown the Child-Pugh score is an independent prognostic tool for patients with 

ascites (Fernández-Esparrach et al., 2001), ruptured oesophageal varices (Merkel et al., 

2000), alcoholic cirrhosis (Gluud et al., 1988), hepatitis C virus related cirrhosis (Planas et 

al., 2004), primary biliary cirrhosis (van Dam et al., 1999), primary sclerosing cholangitis 

(Shetty et al., 1997) and Budd-Chiari syndrome (Zeitoun et al., 1999). There are some 

limitations to the Child-Pugh score. The cut-off values for the variables were empirically 

selected. There is no evidence that moving from one class to the next one translates into a 

proportional change in mortality risk. All the variables of Child-Pugh scores have the same 

weight, which is also questionable (Durand and Valla, 2008). Child-Pugh does not contain 

serum creatinine, which has been shown to have a determinant impact on the prognosis of 

cirrhosis (Fernández-Esparrach et al., 2001; Malinchoc et al., 2000). The advantage of Child-

Pugh score is that it can be easily calculated and used as a bed-side screening method. 

 

MELD Score 

MELD score was tested in populations of cirrhotic patients for assessing 3 monthly mortality 

risk on the waiting list for liver transplantation (Kamath et al., 2001). This model proved to 

be a robust model predicting early mortality. MELD score is described in the Table 3 below: 

Score  Components  

 

MELD score 

 

9.6 * loge (creatinine mg/dL) + 3.8 * 

loge (bilirubin mg/dL) + 11.2 * 

loge (INR) + 6.4 
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*Values of creatinine, bilirubin and INR below 1 are rounded to 1. Serum creatinine values 

about 4 mg/dL are rounded to 4. Patients on hemodialysis are given a creatinine value of 4 

mg/dL. MELD score ranges from 6 to 40 points (Durand and Valla, 2008). 

MELD score is routinely used for patients awaiting liver transplantation in the USA since 

2002 (Freeman et al., 2004). Some studies also confirmed that MELD is a reliable tool for 

predicting the prognosis after TIPS (Angermayr et al., 2003; Schepke et al., 2003). One of the 

limitations of the MELD score is the need for computation which makes it less user friendly. 

 

Mini-invasive procedures and surgery for patients with Cirrhosis 

The chances that patients with cirrhosis will require some form of mini-invasive procedure or 

surgery at some point is relatively high. Unfortunately, patients with cirrhosis also present 

with a high risk of surgical morbidity and mortality due to the co-morbidity with diabetes, 

impaired liver and renal function tests, increased risk of bacterial infection and increased risk 

of bleeding (Durand and Valla, 2008). 

 

Prognosis according to specific causes of Cirrhosis  

 

Alcoholic Cirrhosis and Alcoholic Hepatitis  

Patients with alcohol hepatitis may be able to return to a state of compensated cirrhosis if 

they discontinue alcohol drinking (Durand and Valla, 2008). The condition can be also 

treated with steroids (Mathurin et al., 2002). Long term outcome is related both to the 

potential relapse of alcohol abuse and the response to the treatment with steroids, leading to 

difficulty in the assessment of the prognosis by the hepatologists (Durand and Valla, 2008). 

 

Hepatitis B and Hepatitis C related Cirrhosis 

Mortality rates within the first 6 months, after initiation of anti-viral therapy is around 15% 

for patients with hepatitis B related cirrhosis (Fontana et al., 2002). Patients who survived 

more than 6 months have 3-year survival over 85% (Durand and Valla, 2008). 

 

In patients with hepatitis C related cirrhosis, achieving the sustained virological response to 

interferon improves the long term outcome (Bruno et al., 2007). 
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Primary Biliary Cirrhosis 

The prognosis in primary biliary cirrhosis can be calculated using Mayo risk score for 

primary biliary cirrhosis. This is a formula not dissimilar to MELD in its nature and consists 

of age, bilirubin, albumin, prothrombin time and presence of oedema. The probability of 

survival without transplantation for patients with primary biliary cirrhosis is 63 % at 1 year 

for Mayo risk score of 7.8. The chances of survival worsen significantly if this score exceeds 

7.8 (Durand and Valla, 2008; Dickson et al., 1989). 

 

Primary Sclerosing Cholangitis 

The cause of primary sclerosing cholangitis is much more variable than that of Primary 

biliary cirrhosis (Durand and Valla, 2008). Mayo risk score has been developed to predict 

survival. Five-year survival is over 90% in patients at low risk, while it is less than 40% in 

patients deemed high risk by the score (Kim et al., 1999). 

 

Prognosis of Acute-on-Chronic Liver Failure 

Compared to non-cirrhotic patients, the cirrhotic patients with multi-organ failure have worse 

prognosis. The mortality in this group ranges between 75 and 95 % for patients with two or 

three organ system failure (Wehler et al., 2001). 

 

 

PORTAL HYPERTENSION 

 

One of the important complications of liver disease is portal hypertension. Portal 

hypertension is associated with both increased portal inflow and increased outflow resistance 

(Sanyal et al., 2008). This causes increased blood pressure in portal vein. 

Portal hypertension can be caused by a blockage of the portal circulation before the liver (e.g. 

portal vein thrombosis, tumours etc.), by a hepatic problem (e.g. cirrhosis, hepatitis etc.), or 

by posthepatic blockage of hepatic veins or venules (e.g. Budd-Chiari syndrome causing 

hepatic vein obstruction, constrictive pericarditis, right heart failure etc.) (Longo et al., 2011). 

The severity of portal hypertension is usually described by portosystemic gradient. This is a 

pressure gradient between portal vein and hepatic vein (Safka, 2010a). It is normally around 

2-3mm Hg and it’s consider pathological if above 5mm Hg (Safka, 2010a). 

The portal hypertension is considered clinically significant when the portosystemic gradient 

reaches 10 mm Hg or more (Bari and Garcia-Tsao, 2012). 
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TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT (TIPS)  

 

TIPS is a minimal invasive radiology method, which is designed to treat portal hypertension. 

It is a less invasive alternative to portacaval surgery.  

The aim of the TIPS procedure is to reduce pressure gradient by diverting portal blood flow 

into the hepatic vein. Expandable metal stent is inserted to maintain the patency of the shunt. 

The TIPS procedure can be performed under local anaesthesia. The advantage is the low 

invasiveness of the procedure which means that TIPS can be performed even in the urgent 

situations for patients who are bleeding, in older patients and in patients with a larger ascites 

who would not be suitable candidates for a surgical portosystemic shunting (Jirkovsky and 

Hulek, 2010). The TIPS effectively creates an alternate route for some of the blood to bypass 

the liver and hence reduces the portal hypertension (Jirkovsky and Hulek, 2010). 

The TIPS creation is technically successful in about 95% of patients and the immediate 

procedure related deaths are rare (Harrod-Kim et al., 2006). 

Transjugular intrahepatic portosystemic shunt (TIPS) is an effective treatment for preventing 

variceal bleedings and refractory ascites. Garcia-Pagan et al demonstrated that early use of 

TIPS in high risk patients could benefit survival (Garcia-Pagan et al., 2010). 

 

 

HISTORY OF TIPS 

 

Prior to the development of TIPS technique, surgical shunts were being used to treat a 

significant portal hypertension. Rosch described shunting between the portal vein and the 

hepatic vein through a jugular approach in 1969 (Rosch et al., 1969). In 1977, Reich et al. 

used a 9-mm cryoprobe to create larger parenchymal tract in a swine model (Reich et al., 

1977). Colapinto was first to use TIPS in a patient with cirrhosis. This involved a 12-mm 

angioplasty balloon to expand the intrahepatic tract. Unfortunately, this technique had a poor 

patency (Colapinto et al., 1983). Long-term TIPS patency was not accomplished until the 

introduction of metallic stents in the 1980s (Novelli, 2014). This improvement in stents 

resulted in better patency and it led to the establishment of TIPS as a percutaneous alternative 

to the surgical portosystemic shunts. The materials have improved further with time and 

currently, covered and uncovered stents are being used (Perarnau et al., 2014). 
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In Hradec Kralove, TIPS was first introduced in September 1992 (Jirkovsky and Hulek, 

2010).  

 

 

INDICATIONS AND CONTRAINDICATIONS OF TIPS 

 

The indications for TIPS include urgent as well as elective indications, as summarised in the 

Table 4 below (adapted from Jirkovsky and Hulek, 2010): 

Urgent Indications Elective Indications 

Budd-Chiari syndrome 

Acute variceal bleeding due to portal 

hypertension 

Recurrent and refractory variceal bleeding 

Recent history of stomach variceal bleeding 

Hydrothorax due to portal hypertension 

Hepatorenal syndrome 

Refractory ascites 

 

The refractory ascites is defined as “ascites that does not recede or that recurs shortly after 

therapeutic paracentesis, despite sodium restriction and diuretic treatment” (Siqueira et al., 

2009).  

Absolute contraindications for TIPS are: severe heart failure and pulmonary hypertension, 

multiple liver cysts, sepsis, untreated biliary duct obstruction. 

The relative contraindications are: hepatoma, thrombosis of portal vein, severe coagulopathy 

(INR> 5), thrombocytopenia < 20,000/ml, moderate pulmonary hypertension and Child/Pugh 

score above 12 (Jirkovsky and Hulek, 2010). 

 

 

TIPS PROCEDURE 

 

Anatomy of the portal circulation 

Portal system includes all the veins that draw blood from the intestine, the spleen, the 

pancreas and the gall bladder. The blood is then conveyed to the liver by the portal vein, 

where it branches into capillary-like vessels named sinusoids. From the sinusoids the blood 

flows to the inferior vena cava via the hepatic veins (Drake et al., 2014) 
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TIPS Procedure 

A transjugular intrahepatic portosystemic shunt (TIPS) is a percutaneously created 

connection within the liver between the hepatic vein and the portal vein (Novelli, 2014).  

Prior to TIPS, patients receive prophylactic antibiotics. They should also have preoperative 

evaluation of portal vein patency using either sonography, arterial portography via the splenic 

or superior mesenteric arteries, magnetic resonance venography or wedged hepatic 

venography with CO2 from the jugular vein. Heart monitoring is continued throughout the 

TIPS procedure. 

TIPS procedure can be performed under local anaesthesia though some institutions prefer 

general anaesthesia due to the prolonged nature of the procedure. The first step is a 

cannulation of the right internal jugular vein using standard Seldinger technique. Usually the 

frontal approach to the jugular vein is used. The next step is a placement of a catheter with a 

multipurpose curve into the right hepatic vein by wedging it in a peripheral branch. A needle 

then is inserted through the wall of the right hepatic vein and directed in an anteroinferior 

direction to access the right portal vein. This creates the actual connection between portal and 

systemic circulation. Once the connection is created, CO2 is injected to ensure the connection 

was established appropriately. The next step is insertion of a guidewire and catheter into the 

portal vein followed by portal venography. The pressures in the circulation are then measured 

using balloon catheter. Pressure gradients between portal vein and right atrium of significant 

elevation (>12 mm Hg) are indicative of TIPS placement. This is followed by dilation of the 

intrahepatic parenchymal tract to the desired diameter with a balloon, followed by insertion 

of a self-expanding metallic stent. Venography and pressure measurements are performed 

again and additional stents placed as necessary (Novelli, 2014; Jirkovsky and Hulek, 2010).  

 

 

TIPS FOLLOW-UP 

 

Post TIPS, patients are monitored with Doppler ultrasonography or portography within 24 

hours to reduce the risk of shunt stenosis. The parameters monitored include direction of the 

flow, flow velocity in the hepatic vein and the shunt. Patients in Hradec Kralove usually stay 

in the hospital around a week after the TIPS for a follow-up period. 

Patients after TIPS need to have regular follow-ups including Doppler ultrasound as well as 

clinical follow-ups to check their functioning. The follow-up ultrasonographs are usually 

performed at 3 months, 6 months and twice yearly thereafter (Novelli, 2014).  
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COMPLICATIONS OF TIPS 

 

The risks during the procedure include puncture of the liver capsule, biliary duct, portal vein 

in an extrahepatic location or puncture of hepatic artery, which can be associated with life 

threatening bleeding (Jirkovsky and Hulek, 2010). Rarer complications include 

pneumothorax, and placement of the catheter in the right atrium which can cause serious 

cardiac dysrhythmias (Novelli, 2014). 

TIPS placement could also lead to pulmonary oedema and congestive heart failure due to 

sudden increase in cardiac output and central venous and pulmonary wedge pressures 

(Quiroga et al., 1995). Hence, patients should be monitored for the stability of hemodynamic 

status (Saugel et al., 2012). 

The main complications post TIPS are stenosis of the shunt, and development of hepatic 

encephalopathy. 

Studies have shown that about 30% of patients developed new or worsened HE after TIPS 

(Masson et al., 2008; Zuckerman et al., 1997). The pooled estimate of new or worsening HE 

was 32% in the study of Russo et al. (2003).  

There can be an early shunt thrombosis (often within 24 h) after TIPS. This can be treated 

with balloon dilation of the stent. The 2-year rate of shunt dysfunction was 44.0% for covered 

stent vs. 63.6% for an uncovered stent (Perarnau et al., 2014). 

 

 

ALTERNATIVES TO TIPS 

 

Repeated Paracentesis for Ascites 

Paracentesis is a bedside procedure performed on patients with ascites to drain the ascitic 

fluid from the peritoneum by inserting a needle or a cannula transcutaneously. Left lower 

quadrant is the most preferred site due to greater depth of ascites and thinner abdominal wall 

though other areas can be used occasionally (Longo et al., 2011). 

 

Endoscopic intervention for Variceal Bleeding 

Endoscopic intervention is used for variceal bleeding both as a first line to treat acute 

bleeding and as a prophylaxis for re-bleeding. The treatment of acute bleeding could be 
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achieved either by endoscopic variceal band ligation or by variceal injection therapy 

(sclerotherapy). The prophylaxis for re-bleeding is achieved by repeated variceal band 

ligation till varices are obliterated (Longo et al., 2011). 

 

 

HEPATIC ENCEPHALOPATHY 

 

Hepatic encephalopathy is a spectrum of neuropsychiatric abnormalities seen in patients with 

liver function after exclusion of other known brain diseases (Ferenci et al., 2002). This can be 

associated with acute liver failure (type A), with portalsystemic bypass (type B), or with a 

chronic liver failure, usually due to cirrhosis (type C) (Weissenborn, 2009). 

Hepatic encephalopathy is a result of toxic substances and metabolites reaching the brain. 

This could be either due to the fact that the liver is failing and not managing to clean the 

blood of toxic substances fully, or because a portal systemic shunt has been inserted or 

spontaneously created by the body, and now some of the blood is bypassing the liver and not 

getting detoxified by the liver. 

There are two types of hepatic encephalopathy based on the course of the symptoms. Some 

patients have just one episode of HE. However, most the patients present with either an 

episodic HE which develops over a short time and fluctuates, or a persistent chronic HE 

(Vilstrup et al., 2014). 

Hepatic encephalopathy can be found in 50-70% of patients with cirrhosis (Gitlin, 1996).  

 

 

HISTORY OF KNOWLEDGE ON HEPATIC ENCEPHALOPATHY 

 

Hippocrates used to associate liver function problems with brain dysfunction. He wrote 

“Those who are mad…from bile are vociferous, malignant and will not be quiet”. He 

described a patient with hepatitis whom “developed a state like rabies; he could not be held, 

said things which could not be comprehended and barked like a dog”. Galen has attributed 

personality characteristics to the liver. He attributed excess of liver secretions to choleric and 

melancholic temperament (Ananth et al., 1994). 

The essential clinical features of chronic hepatic encephalopathy were described by 

Summerskill et al. (1956). They described the psychiatric element of the disorder which is a 

chronic organic illness showing a fluctuating course with acute episodes, which remit and 
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recur. They noted that the episodes were associated with an impairment of consciousness 

(Davidson and Summerskill, 1956). 

Acute encephalopathy was described by Black in 1982 and was described as an event which 

is associated with massive liver cells necrosis causing a severe liver function impairment. 

Changes to mental state in those cases were an early signs of acute hepatic failure (Black, 

1982). 

 Minimal hepatic encephalopathy has been first described in the 1970’s (Bajaj, 2008). 

 

 

CLASSIFICATION OF HEPATIC ENCEPHALOPATHY 

 

There have been different systems used to grade the hepatic encephalopathy. ISHEN 

(International Society for Hepatic Encephalopathy and Nitrogen Metabolism) divides HE into 

categories of Covert HE (not usually recognised by hepatologists during usual follow-ups) 

and Overt HE. West-Haven criteria makes attempt to describe different grades of HE based 

on the empirically described severity of clinical presentation, as per Table 5: 

West 

Haven 

Criteria 

ISHEN DESCRIPTION SUGGESTED OPERATIVE 

CRITERIA 

 

Unimpaired 

 

 No encephalopathy at all, no 

history of HE 

Tested and proved to be normal 

Minimal Covert Psychometric or 

neuropsychological 

alterations of tests exploring 

psychomotor speed/executive 

functions or 

neurophysiological 

alterations without clinical 

evidence of mental change 

Abnormal results of established 

psychometric or 

neuropsychological tests without 

clinical manifestations 

 

Grade I • Trivial lack of awareness 

• Euphoria or anxiety 

• Shortened attention span 

Despite oriented in time and space 

(see below), the patient appears to 

have some cognitive/behavioral 

decay with respect to his or her 
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• Impairment of addition or 

subtraction 

• Altered sleep rhythm 

standard on clinical examination 

or to the caregivers 

Grade II Overt • Lethargy or apathy 

• Disorientation for time 

• Obvious personality change 

• Inappropriate behavior 

• Dyspraxia 

• Asterixis 

Disoriented for time (at least three 

of the followings are wrong: day 

of the month, day of the week, 

month, season, or year) ± the 

above mentioned symptoms 

 

Grade III • Somnolence to semistupor 

• Responsive to stimuli 

• Confused 

• Gross disorientation 

• Bizarre behavior 

Disoriented also for space (at least 

three of the following wrongly 

reported: country, state [or 

region], city, or place) ± the other 

mentioned symptoms 

Grade IV Coma Does not respond even to painful 

stimuli 

Extracted from Vilstrup et al., 2014. 

 

Since the hepatic encephalopathy is a heterogeneous term for the psychiatric and neurological 

changes related to the liver failure or portosystemic shunting, it comes as no surprise that the 

symptoms of HE are not specific symptoms. The proof of the association with the liver 

disease is the most important factor in making this diagnosis. It is my opinion, that the best 

fitting diagnosis from the ICD-10 would be one of F06.9, Unspecified mental disorder due to 

brain damage and dysfunction and to physical disease (World Health Organisation, 2004). 

 

 

PATHOPHYSIOLOGY OF HEPATIC ENCEPHALOPATHY 

 

Hyperammonaemia 

In the patients with liver failure or a portal systemic shunts, cerebral toxic substances from 

the intestines, which are normally metabolised in the liver, are able to reach the brain. It is 

generally thought that the hyperammonaemia plays a central role in the pathogenesis of HE.  

Several tissues such as kidney and muscle release ammonia, but its highest levels can be 

found in the portal vein. Ammonia in portal vein is derived from both the urease activity of 
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colonic bacteria and the deamination of glutamine in the small bowel. It is absorbed from 

intestines by passive diffusion (Butterworth, 2003). 

Ammonia provides a key substrate for the synthesis of urea and glutamine in the liver. In 

healthy individuals, it undergoes a high first-pass extraction by the liver (Butterworth, 2003) 

of approximately 0.8 (Elithorn et al., 1975). 

However, in the chronic or acute liver failure, there is a decline in hepatic urea synthesis. 

There also could be presence of spontaneous portal systemic shunts in chronic liver failure 

which causes blood bypassing the liver without ammonia going in the urea cycle. This causes 

high arterial levels of ammonia to be commonly seen in patient with liver failure or 

portosystemic shunt(s) (Butterworth, 2014). 

The ammonia then reaches the brain in patients with liver failure or portosystemic shunt. 

Ammonia concentrations are raised in both the systemic circulation and in the cerebral spinal 

fluid in patients with HE. In chronic liver failure, prior to the onset of encephalopathy, blood 

ammonia concentrations are increased three-fold (Lockwood et al., 1991a) and corresponding 

brain concentrations are in the 0.3-0.5 mM range (Girard et al., 1993). Some studies even 

report that the patients with advanced stages of HE have ammonia levels in the brain 

increased by more than 20 times (Butterworth, 2002). 

There are at least 16 enzymatic pathways in brain resulting in the formation of ammonia. One 

of them is glutamate dehydrogenase, which catalyses the reversible oxidative deamination of 

glutamate (Felipo and Butterworth, 2002). It has been proposed that in both normal condition 

and hyperammonaemia, glutamate dehydrogenase produces ammonia, particularly in 

astrocytes and, this way, the astrocytes provide mechanisms for removal of excess nitrogen 

from certain catabolised amino acids (Cooper and Plum, 1987). 

Depending upon pH, ammonia can be both an ion (NH4+) with an ionic radius and properties 

similar to that of K+, or a gas (NH3) with free access across cellular and subcellular 

membranes (Felipo and Butterworth, 2002). Ammonia can be both acid and a base (Felipo 

and Butterworth, 2002). Ammonia enters the brain from blood by diffusion and it has been 

shown on animal models that the brain uptake of ammonia is independent of arterial 

ammonia levels (Cooper et al., 1979). The lower permeability of NH4
+ implies that blood-

brain barrier transfer of ammonia is dependent upon the arterial blood pH, and systemic 

alkalosis exacerbates ammonia toxicity (Warren and Nathan, 1958).  

Unlike the liver, brain is unable to remove ammonia in the form of urea as it lacks 

carbamoyl-phosphate synthase I and ornithine transcarbamylase. Therefore, it depends on the 

detoxification of ammonia by metabolising it to glutamine via the glutamine synthetase 
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reaction. This reaction is very rapid, with a half-life of around 3 seconds (Cooper and Plum, 

1987). This reaction is limited solely to astrocytes (Norenberg and Martinez-Hernandez, 

1979). This pathway becomes overwhelmed during liver failure and the ammonia causes 

astrocytes to swell (in the case of acute liver failure) or undergo Alzheimer Type II changes 

(in the case of chronic liver failure) (Felipo and Butterworth, 2002).  

After ammonia gets into the brain tissues, alterations in neurotransmissions can be observed. 

L- glutaminase is present in the brain especially in the nerve endings of glutamatergic 

neurons. Here it forms an integral part of glutamate-glutamine cycle. In this cycle a molecule 

of ammonia is transferred from the astrocytes to the neighbouring neuron. Part of the 

increased glutamine encountered in brain in hyperammonemia results from inhibition of 

glutaminase (Tyce et al., 1981). As gluaminase is generating glutamate, this can have 

inhibitory effect on the CNS. 

Ammonia inhibits cellular chloride channels. This can cause depression of CNS. Chronic 

hyperammonemia results in increase of neuroactive L-tryptophan metabolites including 

serotonin and quinolinic acid (Felipo and Butterworth, 2002). 

Ammonia also has a stimulatory effect on L-arginine uptake, resulting in an increased 

production of nitric oxide (Rao et al., 1995) and inhibition of the capacity of astrocytes to 

accumulate glutamate (Bender and Norenberg, 1996), which is an important excitatory 

neurotransmitter in the CNS. 

Ammonia also alters the gene expression of several of the astrocytic proteins causing changes 

to glutamatergic, monoaminergic and GABAe neurotransmission (Butterworth, 1998). There 

are also alterations in expression of key astrocyte proteins including glial fibrillary acidic 

protein, glutamate and glycine transporters and PTBRs. Acute ammonia exposure causes 

activation of NMDA receptors (Felipo and Butterworth, 2002). 

The changes in the ammonia concentration also lead to inhibition of the tricarboxylic acid 

cycle enzyme alpha-ketoglutarate dehydrogenase, causing impairment of brain energy 

metabolism (Lai and Cooper, 1986). The impairment of brain in energy metabolism is usually 

seen in the very late stages of liver failure associated with coma (Hindfelt et al., 1977). 

The accumulation of ammonia in the brain causes re-distribution of cerebral blood flow from 

cortical to subcortical structures (Felipo and Butterworth, 2002). This could be a mechanism 

of the brain to protect the basic structures. As the blood flow decreases in the cortical parts of 

the brain, the blood flow slows there and it increases the amount of ammonia which is 

absorbed by brain in that particular area (Phelps et al., 1977). 
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Other Toxins 

Dbouk and McGuire report that other toxins potentially involved in the development of HE 

might include oxygen free radicals, circulating opioid peptides and inflammatory cytokines 

together with a depletion of endogenous antioxidants in the brain (Dbouk and McGuire, 

2006). Other possible toxins include mercaptans, phenols and fatty acids (Collis and Lloyd, 

1992). 

Chronic, but not acute liver failure causes increased blood and brain concentrations of 

manganese and its deposition in the globus pallidum (Butterworth, 2003). Manganese has a 

neurotoxic effect on both neuronal and astrocytic integrity. The exposure to manganese 

results in altered expression of key astrocytic proteins and may lead to Alzheimer’s Type II 

changes (Butterworth, 2003).  

 

Benzodiazepines  

There is an increase in endogenous benzodiazepine ligands in the central nervous system in 

patients suffering from liver disease. The hypothesis is that an endogenous benzodiazepine-

like compound may be involved in the mediation of hepatic encephalopathy. This is based on 

a number of findings. There is a direct evidence of a substance with benzodiazepine receptor 

binding properties in the central nervous system in both animal models (Gammal et al., 1990) 

and in humans with encephalopathy (Mullen et al., 1988; Olasmaa et al., 1989). 

As the liver is the main source of detoxification, lowered metabolism may lead to the 

accumulation of endogenous benzodiazepines leading to toxicity (Ananth et al., 1994). 

 

Blood-brain permeability 

Additional factor in the neurotoxic effect of the ammonia is the change of the blood-brain 

barrier permeability to ammonia (Lockwood, 2004). 

 

Changes in the Cerebral Blood Flow 

A complicating factor in the pathophysiology of HE is the change in the cerebral blood flow 

leading to an increase in the blood flow in the basal ganglia and cerebellum (Ahl et al., 2004; 

O'Carroll et al 1991). 

 

Imaging studies 

SPECT studies of HE revealed bilateral hypermetabolism in the basal ganglia in patients with 

cirrhosis. The degree of basal ganglia abnormality did correlate with the degree of 
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psychomotor slowing (O'Carroll et al., 1991). There are studies reporting increased regional 

cerebral blood flow in sub-cortical regions, mainly the thalamus and caudate (Lockwood et 

al., 1991b). 

MRI showed abnormalities in sub-cortical regions such as globus pallidus (Lockwood et al., 

1997). The degree of abnormality correlated with the degree of psychomotor impairment 

(Spahr et al., 2000). There are bilateral, symmetrical hyperintensities in the globus pallidus 

on T1-weighted imaging in patients with chronic liver failure (Butterworth, 2003). One study 

showed that pallidal signal hyperintensities on MRI in patients with end-stage liver failure 

can be reversible after liver transplantation (Pujol et al., 1993). The abnormalities in the 

manganese metabolism are suspected to be involved in the process. There is an increase in 

manganese content in the pallidal tissue in brains of cirrhotic patients who died of hepatic 

coma (Rose et al., 1999). This is thought to be the main cause for the pallidal signal. 

Manganese concentrations were increased up to 7-fold in pallidal specimens from those 

patients (Pomier-Layrargues et al., 1995). 

Positron-emission tomography scans (PET) demonstrated deceased cerebral glucose 

utilization in cingulate gyrus, bifrontal and biparietal areas (Lockwood et al., 1993; 

Lockwood et al., 2002). Studies using the PET ligand 18 F-flurodeoxyglucose reported 

alterations of local cerebral glucose utilization in the brains of cirrhotic patient suffering from 

mild HE. One of the studies observed significant decrease in local cerebral glucose utilization 

in anterior cingulate gyrus, which is the region in the brain that is important in target analysis, 

response formulation and attention (Lockwood et al., 1993). Lockwood et al. demonstrated an 

increase in the rate of ammonia uptake and metabolism by the brain using upper 13NH3. He 

showed that this was accompanied by the increase in the permeability of blood-brain barrier 

to ammonia (Lockwood et al., 1991a). It is suspected that the individual differences in 

cirrhotic patients in the permeability of blood-brain barrier could explain imperfections in 

correlation between blood ammonia concentrations and neurological status in cirrhotic 

patients (Butterworth, 2003). 

In the study of Zeneroli from 1987, it was shown that certain percentage of both alcoholic 

and non-alcoholic patients with cirrhosis have cerebral atrophy on the CT scan. This was not 

the case for patients with episodic acute encephalopathy (Zeneroli et al., 1987). 

¹H (proton)-MRS showed an increase in the resonance assigned to the protons of the 

glutamine molecule. This is likely related to increased detoxification of ammonia via 

glutamine synthesis (Laubenberger et al., 1997). 
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Altered expression of genes coding for Neurotransmitter-Related Proteins in brain in Liver 

Failure 

Several studies have shown that during liver failure the brain responds with significant 

alterations in gene expression. 

 

Monoamine Oxidase (MAO-A isoform) 

Some of the HE symptoms such as personality changes, depression and altered sleep patterns 

can be explained by alterations in monoaminergic function (Butterworth, 2003). RNA 

extracts from brain tissues of cirrhotic patients who died in hepatic coma show an increase in 

expression of the neuronal isoform of the MAO-A (Mousseau et al., 1997). The increase of 

MAO-A gene expression is associated with increased activity of the enzyme (Butterworth, 

2003). Studies of these brains also revealed increased concentrations of homovanillic and 5-

hydroxyindoleacetic acids, which are the oxidative metabolites of dopamine and serotonin 

(Bergeron et al., 1989). In the cerebrospinal fluid of these patients, 5-hydroxyindoleacetic 

acid was found in the increased concentration (Young and Lal, 1980). 

 

Neuronal Nitric Oxide Synthase (nNOS) 

The animal models using rats, simulating porto-caval shunting, demonstrated increased gene 

expression of the neuronal isoform of the nitric oxide synthase in the brain (Rao et al., 1997). 

Increased production of nitric oxide could lead to alterations in cerebral perfusion which was 

observed in patients with chronic liver disease (Butterworth, 2003). 

 

Peripheral-Type Benzodiazepine Receptor (PTBR) 

PTBR is a hetero-oligomeric protein complex located primarily on the outer mitochondrial 

membrane of the astrocyte (Butterworth, 2003). The animal models using portacaval 

anastomosis on the rats showed increased PTBR gene expression. This has led to increased 

receptor sites in the brains of these animals (Desjardins et al., 1997). Similarly, increased 

PTBRs were reported in brain tissues obtained at autopsy from cirrhotic patients who died 

due to hepatic coma (Lavoie et al., 1990). The stimulation of PTBRs by ammonia or 

manganese can lead to an increased synthesis of neurosteroids with GABA receptor agonist 

properties (Butterworth, 2003). 

 

Autopsy studies 

In the acute liver failure, there is often a cerebral oedema found at the autopsy (Black, 1982). 
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INVESTIGATIONS FOR HEPATIC ENCEPHALOPATHY  

 

Diagnosis of hepatic encephalopathy is made in patients with liver disease after excluding 

other disorders that could present with changes of levels of consciousness and other 

neurological and psychiatric symptoms (Vilstrup et al., 2014). 

 

Liver Function Tests (LFTs) 

In a patient with a suspected liver disease, liver function tests are used to assess for any 

underlying hepatic dysfunction. The serum Alkaline Phosphatase level rises in cholestasis. 

Aspartate Transaminase is raised when liver tissue is damaged (Collis and Lloyd, 1992). 

 

Tests to exclude other causes of neuropsychiatric abnormalities 

Other causes for neuropsychiatric abnormalities need to be excluded, using where appropriate 

blood tests for metabolic disorders and mineral dysbalances (hyponatremia, hypoglycaemia, 

uraemia), infectious diseases etc. Brain imaging studies can be used when organic brain 

diseases, intracranial vascular events and intracranial space-occupying lesions are suspected 

(Blei et al., 2001). History taking to exclude alcohol or other psychoactive substance abuse is 

part of the assessment (Dbouk and McGuire, 2006).  

The hepatic encephalopathy can also be triggered by other factors such as underlying 

cognitive deficits or comorbidity of diabetes mellitus (Vilstrup et al., 2014). These need to be 

tested for but might not always solely explain the neuropsychiatric abnormalities. 

 

Electroencephalogram (EEG) 

EEG can be helpful in the diagnosis of hepatic encephalopathy (Bickford and Butt, 1955; 

Parsons-Smith et al., 1957). In patients with minimal hepatic encephalopathy, the EEG may 

show fronto-central diffusion of α and β2 activity, the α rhythm may be reduced in frequency 

and may be unstable (Kullmann et al., 1995; Sagalés et al., 1990). In the lower grades of HE, 

there is a decrease in the dominant frequency from the α to the θ range. If the confusion 

worsens, triphasic waves appear on the EEG and indicate poor prognosis. In the grade IV of 

hepatic encephalopathy, 𝛿 waves appear on EEG and the amplitude of the waves decreases 

(Foley et al., 1950). The EEG changes are non-specific and can occur in other metabolic 

disturbances, such as uraemia and hypoglycaemia (Collis and Lloyd, 1992). 



29 
 

A short delay of stimulus conduction in the brainstem was found using BAERs (Amodio et 

al., 1997; Mehndiratta et al., 1990) and of central conduction time using SSEPs (Kono et al., 

1994; Yang et al., 1998).  

However, these changes are not specific and they can also be seen in patients with diabetes 

(Suzuki et al., 2000; Virtaniemi et al., 1995) and patient using alcohol (Begleiter et al., 1981; 

Porjesz and Begleiter, 1981; Virtaniemi et al., 1995). Both of these are frequent confounding 

variables in patients with cirrhosis. The endogenous evoked potentials are more likely to 

reflect presence of minimal hepatic encephalopathy, since they show the cognitive 

phenomena problem rather than just stimulus conduction (Amodio et al., 2004). 

P300 has been studied in patients with minimal hepatic encephalopathy. P300 is a large 

positive deflection which is elicited by different tasks (Amodio et al., 2004). The most 

commonly used task is oddball paradigm. The oddball paradigm is a task where the subject 

identifies rare stimuli occurring in a random sequence of frequent stimuli. This is done either 

automatically (passive paradigm), or by having been instructed to do so (active paradigm). 

The involuntary identification of an unexpected stimulus generates a P300 (P3a) wave. This 

wave is more prominent frontally. The voluntary identification of an unexpected stimulus 

generates a wave (P3b). P3b is more prominent in the parietal areas and its latency is about 

50ms longer than P3a. P300 represents the sum of P3a and P3b components. The amplitude 

of P300 reflects the quantity of attentive resources devoted to a task. The latency of P300 

reflects the speed of stimulus classification in the brain (Amodio et al., 2004).  

When Kugler et al. studied the latency of P300 the patients with minimal or grade I hepatic 

encephalopathy, he found that they were more likely to have altered P300 latency, when 

elicited by active rather than passive oddball paradigm (Kügler et al., 1994). This supports 

the findings that mental processes which require higher functional control are more 

compromised in patients with hepatic encephalopathy, than automatic tasks (Amodio et al., 

1999; McCrea et al., 1996). The changes in the P300 latency are associated with future 

occurrence of overt hepatic encephalopathy (Saxena et al., 2001). Changes in the P300 

latency were also observed in patients suffering from hepatitis C with liver disease (Kramer 

et al., 2002).  

 

Cognitive tests 

Neuropsychological tests are very good at identifying minimal hepatic encephalopathy. They 

can range from a single test office-based screening approach, such as drawing pentagrams or 

patients signing a document, to an extensive battery of tests. The Number Connection Test 
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(parts A and B), the Digit Symbol Test and the Block Design Test have been frequently 

employed, either as standalone tests or as a part of a battery of tests (Gitlin et al., 1986; 

Weissenborn et al., 2001a). 

PHES is The Psychometric Hepatic Encephalopathy Score specifically designed to diagnose 

changes associated with HE (Schomerus et al., 1999). It consists of five tests: Number 

Connection Test A, Number Connection Test B, Digit Symbol Test, Line Tracing and Serial 

Dotting (Schomerus et al., 1999). NCT-A and B assess concentration, mental tracking, and 

visuo-motor speed. The Digit Symbol Test evaluates psychomotor and visuo-motor speed. 

The Line Tracing examines visuo-motor and visuo-spatial skills, focusing on speed and 

accuracy. The Serial Dotting assesses psychomotor speed (Kappus, 2012). PHES score 

ranges are between +6 and −18, with the cut off for HE at −4 points. PHES has a 96% 

sensitivity and 100% specificity and has been validated in many countries including 

Germany, Italy, and Spain (Weissenborn et al., 2001; Amodio et al., 2008; Romero-Gómez et 

al., 2007). The impairment in at least two of these tests of two standard deviations beyond 

age-matched controls of same education indicates HE. PHES has been recognised as a golden 

standard to diagnose HE since 1998 Internal Congress of Gastroenterology (Ferenci et al., 

1998). 

 

Critical Flicker Frequency  

Critical Flicker frequency is a tool to diagnose hepatic encephalopathy using a flickering light 

source (Bajaj et al., 2009). The flickering light is increasing and decreasing in frequency over 

several trials and the machine evaluates the maximum frequency at which the flickering light 

source can still be perceived to flicker, before the person perceives it as a fusion of the lights 

(Kircheis et al., 2002). It has a good specificity in the diagnosis of both overt and minimal HE 

(Kircheis et al., 2002). The frequency of 39 Hz showed a 100% reliable separation between 

patients with and without overt hepatic encephalopathy (Kircheis et al., 2002). Differentiating 

between patients with minimal hepatic encephalopathy versus patients without any hepatic 

encephalopathy showed a 100% specificity but unfortunately only a 55% sensitivity in the 

early studies (Kircheis et al., 2002). However, more recent studies did show some increase in 

the sensitivity of the Critical Flicker Frequency in the diagnosis of minimal hepatic 

encephalopathy (Romero-Gómez et al., 2007; Sharma et al., 2007). To be able to use Critical 

Flicker Frequency, patients need to be able to cooperate and understand the instructions, and 

they have to have binocular vision, absence of red-green blindness, and a specialized 

equipment is needed (Kircheis et al., 2002; Romero-Gómez et al., 2007).  
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Ammonia levels 

Elevated level of plasma ammonia on fasting used to be used as a diagnostic indicator of 

portal systemic encephalopathy. Measurement of plasma ammonia bloods could be helpful if 

there are doubts about the presence of significant liver disease (Collis and Lloyd, 1992). 

 

Less commonly used investigations 

In hepatic coma, protein concentration, glutamic acid and glutamine levels may be raised in 

the cerebrospinal fluid (Sherlock, 1989). 

 

Neurological Assessment 

There are number of neurological findings in HE. In patients with HE of grade below IV, 

hypertonia, hyper-reflexia, and a positive Babinski sign, can be observed. In contrast, deep 

tendon reflexes may diminish and even disappear in coma (Adams and Foley, 1953), 

although pyramidal signs may still be present. Extrapyramidal dysfunction, such as 

hypomimia, muscular rigidity, bradykinesia, hypokinesia, monotony and slowness of speech, 

parkinsonian-like tremor, and dyskinesia with diminished voluntary movements, are common 

findings (Adams and Foley, 1953; Weissenborn et al., 2005a). Asterixis, also called “flapping 

tremor”, is often present in the early to middle stages of HE and is actually negative 

myoclonus consisting of loss of postural tone. It can be elicited by tasks that require use of 

postural tone, such as hyperextension of the wrists with separated fingers, or the rhythmic 

squeezing of the examiner’s fingers (Vilstrup et al., 2014). Asterixis can be observed in many 

areas, such as the feet, legs, arms, tongue, and eyelids. Asterixis is not pathognomonic of HE, 

because it can be observed in other diseases such as uraemia (Weissenborn et al., 2005a). 

In the study of Jover et al. in 2003, patients with cirrhosis, in addition to extrapyramidal 

symptoms, showed an impairment of diadochokinetic movements and these were worsening 

with severity of the encephalopathy. 

 

Psychiatric Assessment 

If there are any doubts about the behavioural and mood component of the presentation, a 

psychiatric opinion should be sought. 

 

Additional tests from AASLD Guidelines 
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The joint AASLD and EASL guidelines also recommend the following tests which can add 

value to the cognitive tests by measuring other aspects of cognition: 

The Continuous Reaction Time (CRT) test is based on repeated registration of the motor 

reaction time (pressing a button) to auditory stimuli. It measures the CRT index, which 

expresses the stability of the reaction times. The test result can differentiate between organic 

and metabolic brain impairment and is not influenced by the patient’s age or gender, and 

there is no learning or tiring effect (Lauridsen et al., 2013). 

The Inhibitory Control Test is a computerized test of response inhibition and working 

memory (Bajaj et al., 2008). The Inhibitory Control Test has been judged to have good 

validity, but requires highly functional patients. 

The Stroop test evaluates psychomotor speed and cognitive flexibility by the interference 

between recognition reaction time to a coloured field and a written colour name (Bajaj et al., 

2013). 

The SCAN Test (the Social Cognitive and Affective Neuroscience test), is a computerized 

test that measures speed and accuracy to perform a digit recognition memory tasks. It has a 

prognostic value (Amodio et al., 1999).  

 

 

DIFFERENTIAL DIAGNOSIS OF HEPATIC ENCEPHALOPATHY 

 

Since the diagnosis of HE is one of exclusion, it is very important to investigate the patient 

for any other underlying illness. The deferential diagnoses of HE include any organic brain 

diseases, such as other metabolic disorders, infectious diseases, intracranial vascular events 

and intracranial space-occupying lesions. 

 

Alcoholic Encephalopathy  

It is well known that people with alcohol dependence can suffer cognitive deficits as a result 

of the alcohol abuse (Harper, 2009). Alcohol has a toxic effect on the brain. People with 

longer term alcohol abuse usually also suffer from liver damage, and so from our clinical 

experience we know that the cognitive changes seen in clinical practise are often a result of 

both liver damage and continuing alcohol abuse. 

It is estimated that about 15% of heavy drinkers develop liver disease (Collis and Lloyd, 

1992). Saunders et al (1981) reports that two-thirds of their cirrhotic patients were alcoholic. 

The distinction between alcohol related cognitive changes and cognitive changes in patients 
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with liver disease who are frequently abusing alcohol is very difficult to make. Most of the 

studies required for participants to be abstinent or not to drink in excess for a period of 

months in order to be able to study purely the hepatic encephalopathy. This may present some 

limitation to studies, as they would not be able to exclude patients who have already suffered 

structural brain damage as a result of the alcohol drinking. 

 

Alcohol Delirium 

During the detoxification period from alcohol, people presented with significant cognitive 

deficits which could manifest in a similar way as hepatic encephalopathy (disorientation, 

mood changes, changes in behaviour etc.). 

 

Korsakoff’s Syndrome 

This is a specific type of cognitive impairment. Korsakoff’s syndrome is caused by severe 

deficiency in vitamin B1. This is mostly caused by alcohol misuse. Korsakoff’s syndrome is 

characterised by the following criteria: anterograde amnesia, variable presence of retrograde 

amnesia, anterograde amnesia, confabulation and temporal sequencing problems (Longo et 

al., 2011). 

 

Wernicke’s Encephalopathy  

Wernicke’s encephalopathy is also associated with the alcohol abuse and is usually present in 

an acute phase, which is then followed by the development of Korsakoff’s syndrome. 

Wernicke’s encephalopathy is characterised by triad of symptoms: ocular disturbances, 

changes in cognitive functioning, and unsteady stance and gait (Longo et al., 2011). 

 

Cognitive Deficits related to Hepatitis C infection 

It has been shown that people with chronic hepatitis C both with and without cirrhosis show 

impairment of the psychometric performance compared to patients without hepatitis C 

(Weissenborn 2004). 

 

Wilson’s Disease  

Wilson’s disease is a rare disorder of copper metabolism causing depositing of copper in the 

liver, brain and other tissues (Collis and Lloyd, 1992). It causes hepatic cirrhosis and 

neuropsychiatric symptoms. Patients can be presenting with affective disorder, cognitive 

impairment or psychosis. It is estimated that between 10 and 15% of these patients have the 
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neuropsychiatric form (Scheinburg and Sternlieb, 1984). In 1989 Dening and Berrios 

conducted a retrospective study of 195 patients with Wilson’s disease and found that 51% of 

the patients exhibited some evidence of psychiatric disorder (Dening and Berrios, 1989).  

The diagnosis of the Wilson’s disease can be done by screening tests such as ceruloplasmin 

and copper content in the serum. The test for excretion of copper via urine after penicilamine 

intake has even higher reliability (Marecek and Bruha, 2010). 

 

Acquired Chronic Hepatocerebral Degeneration  

This is a descriptive diagnosis dated from 1965 describing acute encephalopathy in patients 

with chronic liver disease. It was described that all such patients have a marked portal 

systemic collateral circulation. They were described to have dementia. Patients were 

described to be apathetic with lack of interests in their surroundings, but a minority to be 

impulsive and overactive. There was a description of motor abnormalities including tremor, 

extrapyramidal rigidity and signs of pyramidal dysfunction. This syndrome was associated 

with structural changes in the brain and spinal cord and it did not respond to conventional 

medical treatment for encephalopathy (Victor et al., 1965). Interestingly, a case has been 

described in which a symptomatic improvement occurred after liver transplantation (Powell 

et al., 1990). Acquired chronic hepatocerebral degeneration is also known as a non-Wilsonian 

hepatocerebral degeneration (Crone et al., 2006). Patients presented with cerebellar 

movement disorders (Melzer et al., 2010). There was a lack of abnormal copper metabolism. 

The most common neurological symptoms were dementia, dysarthria, cerebella gait ataxia, 

chloeathetosis, postural tremors and intention tremor (Victor et al., 1965; Jog and Lang, 

1995; Layrargues, 2001). Another group of frequent symptoms described were pyramidal 

tract signs such as brief reflexes, extensor plant and mild generalised weakness (Victor et al., 

1965; Layrargues, 2001). Patients occasionally exhibited grimacing, facial twitching and 

tongue movements (Jog and Lang, 1995; Layrargues, 2001). The speech was slow, 

monotonous, slurred with elements of scanning and explosiveness (Victor et al., 1965). 

Patients could develop psychomotor slowing or impaired attention, and problems in executive 

functioning (Victor et al., 1965). There does not seem to be a clear difference between 

acquired chronic hepatocerebral degeneration and hepatic encephalopathy and the term is 

currently considered obsolete (Vilstrup et al., 2014). This cirrhosis-associated parkinsonism 

is unresponsive to ammonia-lowering therapy presents approximately 4% of patients with 

advanced liver disease (Tryc et al., 2013). 
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MINIMAL HEPATIC ENCEPHALOPATHY 

 

Minimal hepatic encephalopathy is a neurocognitive dysfunction, which occurs in epidemic 

proportion; and is estimated to be as high as 80% of all patients with liver disease (Bajaj et 

al., 2008a). Minimal hepatic encephalopathy has a profound negative impact on the ability to 

drive a car and could be a significant factor behind motor vehicle accidents. 

Patients with Minimal hepatic encephalopathy have problems with attention, vigilance and 

orientation (Weissenborn et al., 2005b). The deficit in attention can lead to learning 

impairment and difficulties with working memory (Weissenborn et al., 2003; Ortiz et al., 

2006).  

 

Cognitive disturbances in the minimal hepatic encephalopathy are subtle but typically involve 

impairment of psychomotor speed and visual attention and perception with verbal ability 

being intact (Weissenborn et al., 2001b; McCrea et al., 1996). 

 

 

CLINICAL IMPORTANCE OF HEPATIC ENCEPHALOPATHY 

 

Quality of Life 

Impairment of the quality of life in the patients with minimal hepatic encephalopathy has 

been demonstrated by Arguedas et al. and Bao et al. (2003; 2007), using the Short Form 36 

Quality of Life Assessment. 

Ewusi-Mensah et al. (1983) found that one third of non-alcoholic patients with liver cirrhosis 

receiving inpatient treatment had a psychiatric disorder; depression and anxiety disorders 

being most common ones. We know that symptoms of anxiety and depression impact on the 

quality of life (Rapaport et al., 2005). 

 

Work capacity and Minimal Hepatic Encephalopathy 

It has been shown that the patients in professions requiring constant vigilance and 

coordination such as machinery operators have severe impairment in their working abilities 

compared to those working in professions requiring predominantly verbal and intellectual 

functions, such as administrative staff or even company executives (Schomerus and Hamster, 

2001). 
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Further episodes of Hepatic Encephalopathy 

Approximately 50% of patients with minimal HE develop overt encephalopathy within 4-24 

months (Yen and Liaw, 1990; Saxena et al., 2002). 

Patients who already suffered from one episode of overt HE have significantly higher 

chances to become encephalopathic again (Vilstrup et al., 2014; Bai, 2011b). 

 

Survival of patients with Hepatic Encephalopathy 

Hepatic Encephalopathy is one of the prognostic factors in liver disease. Ten percent of post-

TIPS HE cases require a liver transplant or die (Masson et al., 2008). The more severe the 

HE, the smaller the chances of survival (Stewart et al., 2007). 

 

Driving and Hepatic Encephalopathy 

Minimal hepatic encephalopathy affects attention, psychomotor functioning, working 

memory, response inhibition and navigation skills. This has been demonstrated on a driving 

simulator (Bajaj et al., 2008b). These are the skills required for safe car handling and 

manoeuvring. Research has shown that patients who had minimal hepatic encephalopathy 

were rated to require interventions by the driving instructor to prevent an accident at the rate 

ten times higher compared to the healthy controls (Wein et al., 2004). Bajaj et al. also found 

out that patients with minimal hepatic encephalopathy were seven times more likely to have 

had a traffic accident during the period of five years compared to people without minimal 

hepatic encephalopathy (Bajaj et al., 2007). Unfortunately, patients also tend to have a lack of 

insight into their problems (Bajaj et al., 2008c).  

 

 

TREATMENT OF HEPATIC ENCEPHALOPATHY 

 

Diet and Lifestyle 

In the past, protein restriction used to be recommended for the treatment of HE with the hope 

that restriction of protein intake will lead to a decrease of the ammonia production in the 

bowels (Nguyen and Morgan, 2014). This is not recommended any longer, as the patients 

suffering from cirrhosis are usually in a catabolic state and in 20-60% of cases, they are also 

suffering from malnutrition (Plauth et al., 1997). It is recognised that vegetable, rather than 
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animal derived protein, is preferred (Dbouk and McGuire, 2006). High fibre diet may be 

beneficial. 

The AASLD and EASL recommend a daily energy intake of 35-40 kcal/kg ideal body weight 

and daily protein intake of 1.2-1.5 g/kg/day. Evenly distributed consumption of small meals 

or liquid nutritional supplements and a late night snack are also recommended (Vilstrup et al., 

2014). 

Probiotics can reduce the amount of urea-producing bacteria and promote the growth of other 

bacteria species (Dbouk and McGuire, 2006). 

 

Lactulose and Lactitol 

The non-absorbable disaccharides (lactulose and lactitol) are often used as a first line 

medication in the treatment of episodic overt HE (Vilstrup et al., 2014). They help to reduce 

ammonia production, and mainly absorption, by decreasing the time which the food spends in 

the colon and bowel (Vilstrup et al., 2014). An open-label randomised control trial of 

lactulose prophylaxis showed it can lower the recurrence rate of HE in patients with cirrhosis 

(Sharma et al., 2009). The randomised control trial from same authors supports lactulose as 

prevention of HE subsequent to upper gastrointestinal (GI) bleeding (Sharma et al., 2011). 

Sharma et al. (2012), also conducted another open-label study showing that lactulose can 

possibly prevent development of the first episode of overt HE. However, the authors of 

current guidelines on treatment of hepatic encephalopathy suggest this study needs to be 

replicated in a larger study in a blinded fashion before firm conclusions can be drawn 

(Vilstrup et al., 2014). 

The recommendation for the use of Lactulose is that amount causing the patient to have two 

to three bowel movements per day should be used (Vilstrup et al., 2014). 

 

Antibiotics 

Antibiotics have been used to reduce colonic absorption of intestinal ammonia by targeting 

urease-producing bacteria in the colon. 

Rifaximin is a commonly used antibiotic to prevent mainly chronic hepatic encephalopathy 

(Dbouk and McGuire, 2006). Rifaximin added to lactulose is the best-documented 

medication to maintain remission in patients who have already experienced one or more 

episode of overt HE while on lactulose treatment after their initial episode of overt HE (Bass 

et al., 2010).  
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Neomycin can also be used. The efficacy of Neomycin may be enhanced by combining it 

with lactulose (Capocaccia and Riggio, 1990). 

Another antibiotic which can be used is Metronidazole (Morgan et al., 1982), however this 

medication does not have a favourable side effect profile. 

 

Experimental medication 

New agents have been tried in the treatment of HE. In a prospective, randomized, double-

blind, placebo-controlled study of Dursun et al., patients who were given flumazenil (1 mg/h, 

continuous IV infusion) performed significantly better than controls in Number Connection 

Test (Dursun et al., 2003).  

Another medication which was reported to be beneficial in patients with hepatic 

encephalopathy was L-Ornithine-L-Aspartate, which enhances metabolic conversion of 

ammonia (Kircheis et al., 1997). 

Branched-chain amino acids can also be helpful in achieving a positive nitrogen balance in 

patients who are protein intolerant (Plauth et al., 1997). Oral branched-chain amino acids 

have shown to improve the manifestations of episodic HE in both overt HE and minimal HE 

(Gluud et al., 2013a; Gluud et al., 2013b). 

There was one study showing that administration of L-carnitine to patients with HE can result 

in reduction in ammonia levels and improvement of cognitive functioning (Malaguarnera et 

al., 2005), another study showing that blood purification dialysis device (molecular absorbent 

recirculating system) can help patients with hepatic encephalopathy (Hassanein et al., 2004); 

and in one of the animal studies, the NMDA receptor antagonist helped to reduce clinical 

symptoms of HE (Izumi et al., 2005). 

 

(Mini)invasive treatments 

If the hepatic encephalopathy after insertion of TIPS becomes too severe and resistant to 

treatment, a shunt reduction may be the next step (Madoff et al., 2004). 

 

Summary and recommendations for the treatment of Hepatic Encephalopathy 

It is crucial in the first line of treatment to diagnose and treat any underlying causes, i.e. liver 

disease, infection, hepatic vein or portal vein thrombosis, gastrointestinal bleeding, hepatitis 

C; support patients with reduction of alcohol drinking even in moderate alcohol drinkers; 

correction of precipitating causes such as hypoglycaemia, hypovolemia, hypokalaemia, 

metabolic alkalosis, hypoxia and review of sedatives or tranquilizers prescription (Dbouk and 
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McGuire, 2006; Vilstrup et al., 2014). Other precipitating causes are constipation and 

excessive dietary protein (Sherlock, 1989; Blei et al., 2001). HE is usually considered to be, 

apart from rare cases, a reversible condition, if treated well (Vilstrup et al., 2014). Controlling 

precipitating factors has an important role in the management of overt HE, as nearly 90% of 

patients showed improvement with correction of precipitating factors (Strauss et al., 1992). 

The next step is to initiate measures to lower the blood ammonia concentration. The first line 

is usually therapy with lactulose or lactitol and for those who do not improve, the second line 

therapy is with the non-absorbed antibiotics. In the more severe cases, the lactulose can be 

combined with the antibiotics from the start. 

 

Assessment of the need for Long Term Therapy  

Patients with cirrhosis who have experienced one episode of hepatic encephalopathy are 

likely to develop new episodes in the future (Bai, 2011b). The management of the situation 

needs to consider ongoing control of potential precipitating factors such as prophylaxis of: 

constipation, bleeding from varices and spontaneous bacterial peritonitis. They require 

careful prescribing of diuretics and avoidance of sedatives and psychoactive medication, 

where possible (Blei et al., 2001). 

Secondary prophylaxis after a first episode of overt HE is recommended by current AASLD 

and EASL guidelines. Some of the treatments mentioned above, such as lactulose, or 

combination of lactulose and Rifaximin, are the most commonly used prophylactic agents. 

 

Assessment of the need for Liver Transplantation 

The clinicians are mindful that the development of overt HE carries a poor prognosis with a 

one-year survival of 40% (Blei et al., 2001). Therefore, the follow-ups may need to be more 

frequent in the patients with overt hepatic encephalopathy with the view that should the liver 

function worsen, transplantation might be needed. 

If the liver failure reaches the threshold for liver transplantation, the patients who receive 

liver transplants benefit from this in terms of the improvement of the hepatic encephalopathy 

significantly. However, the hepatic encephalopathy alone would not be usually the indication 

for liver transplantation (Dbouk and McGuire, 2006). 

 

Prophylaxis of Hepatic Encephalopathy 

Primary prophylaxis for prevention of first episodes of overt HE is not usually required, 

except for patients with cirrhosis with a known high risk to develop HE (Vilstrup et al., 



40 
 

2014). One study showed that neither Rifaximin nor lactulose prevented post-TIPS HE any 

better than placebo (Riggio et al., 2005). 

 

 

PREDICTION OF HEPATIC ENCEPHALOPATHY AFTER TIPS 

 

We have explored the importance of hepatic encephalopathy earlier. Number of authors 

conducted a research trying to find some predictors of development of HE. It is hoped that 

knowing the risk factors for development of HE might help to specify indications for TIPS, 

since alternatives to TIPS described above are available to clinicians. Knowing predictors of 

HE could also help with aftercare planning for patients undergoing TIPS. Patients at high risk 

of developing HE might need carers’ input for at least a few months after TIPS and their 

fitness to drive might need to be more closely observed. 

Several factors, such as: higher patient's age (Zuckerman et al., 1997, Stefánková et al., 2007; 

ter Borg et al., 2004; Riggio et al., 1996; Sanyal et al., 1994; Mamiya et al., 2004; Hassoun et 

al., 2001), female sex (Somberg et al., 1995), comorbid diabetes mellitus (Stefánková et al., 

2007), aetiology of liver cirrhosis (Stefánková et al., 2007; ter Borg et al., 2004, ;Somberg et 

al., 1995), non-alcoholic causes of portal hypertension (Somberg et al., 1995; Rössle et al., 

1997), ascites as the indication for TIPS (Hassoun et al., 2001), hypoalbuminemia (Somberg 

et al., 1995; Bahn et al., 2002), high serum creatinine (ter Borg et al., 2004), hepatofugal pre-

TIPS portal flow (François et al., 1997; Deng et al., 2006), high Child-Pugh score (ter Borg et 

al., 2004; Bai et al., 2011a), high reduction of the portosystemic pressure gradient (Nägele et 

al., 1999), and placing an uncovered stent (Bureau et al., 2007) have all been variably 

associated with the post-TIPS HE. However, some of these possible predictors such as: age, 

sex, stage of cirrhosis, Child-Pugh score, indication for TIPS, hepatic arterial blood flow 

changes after TIPS or type of stent have been challenged by other studies (Bahn et al., 2002; 

Deng et al., 2006; Stefánková et al., 2002; Angeloni et al., 2004; Thuluvath et al., 2003; Patel 

et al., 2001; Pomier-Layrargues et al., 2001). Some of the studies had sampled less than 100 

subjects (ter Borg et al., 2004; Riggio et al., 1996; Sanyal et al., 1994; François et al., 1997; 

Nägele et al., 1999; Bureau et al., 2007). 

 

 



41 
 

AIMS OF THE DISSERTATION WORK 

 

There is a significant population undergoing TIPS in Hradec Kralove each year. We aimed to 

conduct two studies in this group of patients as a part of the work focusing on prediction of 

the hepatic encephalopathy. 

Since the TIPS has been done in Hradec Kralove since 1992, and the retrospective cohort was 

well over 800 patients in 2008 when I started my PhD study, I have liaised with Internal 

Medicine Department and offered to work together on a psychiatry liaison project which 

involved patients around TIPS. We have conducted two original researches together with the 

hepatology team. 

The first research focused on the whole retrospective cohort and benefited largely from the 

existing data. It formed a part of the research funded by the IGA. The aim was to look for 

predictors of overt HE after TIPS. 

We have also secured a research grant from GAUK and conducted a prospective study of 

hepatic encephalopathy development after TIPS on a smaller number of patients, focusing on 

quality cognitive assessments for all patients monitoring cognitive changes prospectively. 

This study monitored patients for both minimal and overt HE. 

 

 

STUDY 1 (PREDICTION OF HE AFTER TIPS): METHODS 

 

STUDY DESIGN 

This was a single centre, retrospective observational cohort study based on the analysis of 

clinical data collected prospectively in a departmental database. The research was submitted 

to the Research and Ethics Committee of the University Hospital who concluded that the 

project did not require ethical approval as it is a retrospective, anonymous survey. 

 

STUDY SAMPLE 

Patients, who underwent TIPS between September 1992 and August 2011, were included in 

the study. We excluded patients under 18 years of age and patients with an unsuccessful TIPS 

insertion. We also excluded patients with pre-TIPS HE. 

 

PROCEDURE 
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At the Internal Medicine Department of Hradec Kralove University Hospital, TIPS was first 

introduced in 1992. As this was a new procedure then, clinical data was carefully sampled to 

ensure the safety of patients was maintained at a high standard. Before the TIPS procedure 

was performed, the presence of physical co-morbidities, physical examination and blood test 

results were documented as per Table 6 and Table 7 in Results section. A standard TIPS 

procedure was performed, as per the Introduction above. 

Uncovered stents were used until 2000, as stentgrafts (covered stents) were not available. 

Mix of covered and uncovered stents has been used since 2000. Due to the price of the 

covered stents, covered stents are being given to patients with longer life expectancy and if 

the patients are due to have a liver transplantation (temporary TIPS). 

Shunt patency was assessed using Doppler ultrasound one month after TIPS and then three 

monthly (Zizka et al., 2000). TIPS revision was indicated in the case of significant stenosis of 

the shunt. Balloon dilatation or insertion of another stent was performed if needed. All 

patients in the study had patent shunt during the follow-up period. 

 

ASSESSMENT OF HEPATIC ENCEPHALOPATHY 

Our information about the development of overt post-TIPS HE was based on close follow-up 

of patients after the TIPS procedure. Interview and a simple task such as asking the patient to 

provide a signature were used. Collateral information from family gave significant insight 

into the grade of HE. As this was a clinical setting, no battery of psychometric tests was used. 

No psychometric tests are needed for diagnosis of overt HE (Vilstrup et al., 2014). 

 

FOLLOW-UP 

Patients had a daily review for 1 week during their inpatient stay after the TIPS procedure 

and outpatient follow-up with a consultant hepatologist at: 1 month, 3 months and 6 months 

after the TIPS procedure. Further follow-up appointments at 3-6 months were made 

thereafter. This was based on previous reports that most of the patients develop HE during the 

first 3 months after TIPS (Masson et al., 2008). Families and patients were educated to 

contact the hepatology service if any signs of HE appeared, and the hepatology nurse 

maintained frequent contact with the patients and their families. Additional urgent 

appointments with a consultant were provided if any complications, including HE, were 

suspected, and this was recorded accordingly. 

 

STATISTICAL METHODS 
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Data was analysed using the statistical program SPSS version 19.0 (IBM Corp, 2010) and 

NCSS 9 (NCSS Llc, 2013). Statistical significance was taken as p <0.01 due to higher 

number of tested variables. We used Fisher exact test and Chi-square test for categorical 

variables, and the Mann Whitney test for quantitative data, to identify factors associated with 

development of HE. Statistically significant variables were used in the logistic binary 

regression analysis. For positively skewed values, the natural logarithm was used to improve 

the model. 

We then used unpaired t-test to look for differences between group of patients with diabetes 

on oral versus insulin treatment, and for differences between group who underwent urgent 

TIPS. 

We then performed a separate analysis for the subgroup of patients with refractory ascites to 

identify the factors statistically associated with development of hepatic encephalopathy for 

this subgroup (as per Table 6 and Table 7 in Results section). 

 

 

STUDY 1 RESULTS 

After applying the exclusion criteria (Fig. 1), we obtained a final sample of 678 subjects. 
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Most patients in the cohort were male (64%) with alcoholic liver disease (55%) and variceal 

bleeding (54%). There were 183, 320 and 166 patients with the Child Pugh score A, B and C, 

respectively. One hundred ninety-two patients had DM (79 on Insulin). In 57 cases portal 

vein thrombosis was present prior to the TIPS procedure. For the purpose of statistical 

analysis, we have grouped the aetiology of portal hypertension into following groups: viral 

hepatitis, autoimmune hepatitis, alcoholic, cholestatic, vascular/non-cirrhotic, 

NAFLD/cryptogenic, rare/congenital, multiple diagnoses/combinations. The descriptive 

statistics of the sample are summarized in Table 6, Table 7, Fig. 2 and Fig. 3. 

 

Table 6. Descriptive Statistics of quantitative data. 

Variable Minimum Maximum Mean  Standard 

Deviation 

Units P 

Value* 

P 

Value 

Refra

ctory 

Ascite

s* 

Age at TIPS 18.3 83.1 54.5 11.6 years <0.001 <0.001 

Pre-TIPS Hepatic Venous 

Pressure 

0 34 9.7 4.1 mmHg 0.081 0.491 

Pre-TIPS Portal Venous 

pressure 

5 54 30.6 6.3 mmHg 0.002 0.019 

Pre-TIPS Portal Pressure 

Gradient 

6 41 20.6 5.7 mmHg 0.049 0.046 

Post-TIPS Hepatic Venous 

Pressure 

0 29 13.2 4.4 mmHg 0.010 0.049 

Post-TIPS Portal Venous 

pressure 

5 41 21.4 5.4 mmHg 0.244 0.3760

16 

Post-TIPS Portal Pressure 

Gradient 

1 24 8.4 3.9 mmHg 0.613 0.777 

Diameter of The Stent 6 14 10.8 1.2 mm 0.547 0.837 

Shunt Length 20 160 81.1 14.0 mm 0.879 

 

0.145 

Decompression of Shunt -5 27 9.3 4.3 mmHg 0.138 

 

0.038 

Systolic Blood Pressure 50 190 124.3 19.9 mmHg 0.861 0.548 
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Diastolic Blood Pressure 30 120 73.8 12.1 mmHg 0.344 0.471 

Heart Rate 48 142 83.5 15.7 /min. 0.037 0.031 

Sodium 104 152 134.3 6.1 Mmol/

L 

0.395 0.473 

Serum Creatinine 48 740 100.6 71.9 Micro

mol/L 

<0.001 0.003 

Serum Bilirubin 3 654 48.0 62.0 Micro

mol/L 

0.590 0.579 

Conjugated Bilirubin 0 438 34.6 53.8 Micro

mol/L 

0.956 0.566 

Alanine Aminotransferase 4.7 564.7  67.4 47.0 U/L 0.010 0.185 

Aspartate Transaminase 5.9 588.2 70.6 61.65 U/L 0.008 0.262 

Gamma-

Glutamyltransferase 

12 929.8 155.9 148.9 U/L 0.047 0.109 

Alkaline Phosphatase 29.4 1588.2 158.8 138.8 U/L 0.217 0.440 

Total Protein 39.9 97.5 65.9 12.1 g/L 0.551 0.807 

Albumin 14.6 51.9 30.8 6.5 g/L 0.006 0.080 

International Normalized 

Ratio 

0.3 11 1.5 0.6 N/A 0.998 0.870 

Total Cholesterol 0.7 8.1 3.3 1.2 Mmol/

L 

0.486 0.962 

Ammonia 7 309 62.5 40.6 Micro

mol/L 

0.491 0.599 

Pre TIPS Child-Pugh Points 5 14 8.3 2.2 N/A 0.020 

 

0.479 

* p-value refers to the differences between patients with and without HE using the Mann–

Whitney test. Significant differences (p < 0.01) were marked in bold. P values are uncorrected 

for multiple comparison. 

 

Table 7. Variables before TIPS. Categorical data. 

Variable P Value* P Value Refractory Ascites* 

Diabetes Mellitus <0.001 0.011 

Sex 0.472 0.886  

Aetiology of Portal Hypertension <0.001 0.004 

Indication of TIPS 0.381 N/A 



46 
 

Urgency of TIPS 0.688 0.520 

Type of The Stent (Covered vs. Non-covered) 0.302 0.217 

Two shunts used 0.736 1.000 

Pre TIPS Child-Pugh Class 0.136 0.737 

* p-value refers to the differences between patients with and without HE using the Chi- 

square and Fisher´s exact test. Significant differences (p < 0.01) were marked in bold. P 

values are uncorrected for multiple comparison. 
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The team used a covered stent in 234 (34.5%) cases. One hundred twenty-seven (18.7%) of 

the TIPS insertions were urgent. After TIPS, 257 (37.9%) patients developed HE. Fourteen 

patients required reduction of the shunt because of the severity of HE. Fifty-three of the 

patients who had undergone TIPS were later listed for orthotopic liver transplantation. The 

mean length of follow-up after TIPS was 35 months. The mortality in 4 weeks was 11.5%; 

the mortality in one year was 37%. 

We found 7 statistically significant variables associated with development of HE (p<0.01) 

(Tables 6 and 7). High age, pre-TIPS portal venous pressure, serum creatinine, aspartate 

transaminase, low albumin, presence of DM and aetiology of portal hypertension were all 

associated with the development of HE after TIPS. The regression model describing the 

development of HE after TIPS is summarized in Tables 8 and 9: 
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Table 8. Results of Logistic Regression. 

 

 

 

 

 

 

 

 

 

 

Table 9. Odds ratios. 

Model for any HE 

 Odds Ratio Confidence Interval 

Age at TIPS 1.04694 1.02611 - 1.06819 

Creatinine 1.00536 1.00202 - 1.00872 

Cholestatic etiology of portal hypertension 0.45485 0.12900 - 1.60386 

Multiple causes for portal hypertension 0.33005 0.09207 - 1.18317 

Idiopathic liver disease as aetiology of portal 

hypertension 

0.55372 0.18860 - 1.62565 

Alcoholic liver cirrhosis as aetiology of 

portal hypertension 

0.46186 0.17064 - 1.25005 

Rare / Congenital aetiology of portal 

hypertension 

0.51677 0.11256 - 2.37249 

Vascular / Non-cirrhotic aetiology of portal 

hypertension 

0.07416 0.01258 - 0.43716 

Viral hepatitis as aetiology of portal 

hypertension 

1.21970 0.37958 - 3.91921 

Patients on oral treatment for diabetes 

mellitus  

1.48736 0.92303 - 2.39671 

Patients on insulin treatment for diabetes 

mellitus 

1.86285 1.06972 - 3.24405 

Pre-TIPS portal venous pressure 1.04772 1.01529 - 1.08118 

Model for Refractory Ascites 

 Odds Ratio Confidence Interval 

 No HE HE Total 

Model for any HE (Percent correctly classified = 68.0%) 

No HE 261 122 383 

HE 75 158 233 

Total 336 280 616 

Model for Refractory Ascites (Percent correctly classified = 62.5%) 

No HE 72 44 116 

HE 28 48 76 

Total 100 92 192 
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Age at TIPS 1.05708 1.02154 - 1.09385 

Creatinine 1.00431 0.99986 - 1.00877 

Patients on oral treatment for diabetes 

mellitus 

1.99740 0.83088 - 4.80167 

Patients on insulin treatment for diabetes 

mellitus 

0.69136 0.28023 - 1.70568 

Pre-TIPS portal venous pressure 1.06157 1.00184 - 1.12487 

 

In terms of the aetiology of portal hypertension, 95% of vascular/non-cirrhotic patients were 

HE free after TIPS. On the other hand, 64% of patients with viral hepatitis and 65% of 

patients with alcoholic liver disease did develop new HE after TIPS. 

For patients with refractory ascites, the main variables associated with development of HE 

after TIPS were age and serum creatinine. The regression model describing the development 

of HE after TIPS in this subgroup is summarized in Tables 8 and 9. The aetiology of portal 

hypertension was statistically significant for the subgroup however due to smaller frequencies 

it did not contribute to the regression model. 100% of the of vascular/non-cirrhotic patients 

were HE free after TIPS and 65% of patients with viral hepatitis developed HE after TIPS. 

The alcoholic cause to portal hypertension was not significantly associated with HE after 

TIPS. Pre-TIPS portal venous pressure and DM were bordering on being significant and did 

contribute to the regression model. 

The urgency of TIPS was not shown to be statistically significant. From our observations we 

hypothesized that this might be due to patients undergoing urgent TIPS being younger than 

those undergoing non-urgent TIPS. This difference was confirmed (p=0.018, unpaired t-test). 

DM was a strong predictor of HE. Interestingly, the patients treated with insulin did not 

statistically differ from the group of patients on diet or oral anti-diabetics (p>0.8, unpaired t-

test). 

 

 

STUDY 1 DISCUSSION 

This was a study of the association of pre-existing variables on the development of overt HE. 

We confirmed the importance of age, pre-TIPS portal venous pressure, serum creatinine, DM 

and aetiology of portal hypertension in the incidence of overt post-TIPS HE. 
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The regression models used were able to successfully sort around 60% cases. Therefore, the 

models are suitable for description of the factors associated with development of HE and not 

for its prediction. 

The association between hepatic encephalopathy and albumin levels, creatinine and aspartate 

transaminase is probably due to severity of liver damage (Wiesner et al., 2003; Child and 

Turcotte, 1964). The pre-TIPS portal venous pressure, likely an indicator of severity of portal 

hypertension (Kumar et al., 2008), was associated with hepatic encephalopathy after TIPS. 

It was reported that older people are more likely to develop hepatic encephalopathy, possibly 

due to age-related vulnerability of the brain (Quero et al., 1996). This is in concordance with 

our findings that age is a very important predictor of HE after TIPS. 

DM is associated with reduced psychomotor functions, a lower attention span and impaired 

memory (Awad et al., 2004). The pre-existing vulnerability of the brain could explain 

development of hepatic encephalopathy after TIPS for both older people and individuals with 

DM. TIPS affecting the homeostasis could trigger the HE if there was a pre-existing 

condition. 

Due to the benefit of having large data, we were able to confirm that previously reported sex 

differences in development of HE in small samples (Zuckerman et al., 1997) were more 

likely random findings. 

There was no significant difference between covered and non-covered stents in terms of 

association with development of HE after TIPS in this study. 

The percentage of alcohol-related portal hypertension cases in our sample was consistent with 

world literature (Friedman and Schiano, 2004; Crawford, 2005). 

The aetiology of liver cirrhosis complicated by portal hypertension is sometimes difficult to 

establish exactly in each individual. The self-reported alcohol consumption in the subgroup 

of patients who drink alcohol but also meet the criteria for NAFLD presents a diagnostic 

challenge. People in general have a tendency to report lower alcohol consumption than is 

their real consumption (Stockwell et al., 2016). 

NAFLD is one of the newer diagnoses (Rinella et al., 2014). Therefore, some patients who 

might have been in the past given diagnosis of idiopathic cirrhosis might be nowadays 

diagnosed with NAFLD. This is the case especially for number of patients suffering from 

diabetes mellitus type II (Leite et al.,2014). 

It might be expected that the TIPS procedures performed urgently, and often associated with 

disrupted homeostasis, would be associated with HE. However, the fact that these patients 

were younger than those undergoing non-urgent TIPS could explain the result (as above). 
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Majority of the TIPS were done for variceal bleeding. However, there were only 18.7% 

urgent TIPS in the whole sample. This is because some of the TIPS were done preventively 

for patients with a history of multiple variceal bleedings. Nowadays, due to the improvements 

in endoscopic interventions, the number of patients indicated to preventive TIPS is 

decreasing (Pomier-Layrargues et al., 2001). 

Ascites as the indication for TIPS was not associated with development of HE in our sample, 

unlike in other studies (Mamiya et al., 2004). As patients suffering with ascites usually have, 

as a group, bigger liver damage, one would expect that these patients would be at higher risk 

of developing HE after TIPS. The patients with portal hypertension from vascular reasons 

(Budd-Chiari syndrome) might still have a good liver function and hence lower risk of HE. 

We presume that the reason why indication for TIPS was not statistically significantly 

associated with the development of HE might be because some very unwell patients were 

included in the study overall. 

In our sample, 65% of patients with alcoholic liver disease developed new HE after TIPS. 

This is in contrast with previous findings where non-alcoholic causes of portal hypertension 

were associated with HE after TIPS (Somberg et al., 1995; Rössle et al., 1997). We believe, 

that the likelihood of developing HE after TIPS depends on whether the person stops drinking 

alcohol after TIPS or not. If the person continues drinking, their cirrhosis is likely to get 

worse and their brain is likely to get more damaged. Around the time of TIPS procedure, the 

patients are offered interventions for alcohol problems when in hospital, and patients are 

more motivated to stop drinking. The key issue is that we are missing data about who 

abstained from alcohol after TIPS. This could cause a bias in our study as well as in the other 

mentioned studies (Somberg et al., 1995; Rössle et al., 1997). It is therefore difficult to 

conclude whether the alcoholic or non-alcoholic cause predisposed patients to developing HE 

after TIPS. 64% of patients with viral hepatitis disease did develop new HE after TIPS. The 

viral hepatitis more often progressed and led to worsening of clinical picture and 

development of HE. 

In terms of the study limitations, the study was retrospective, which brings limitations such as 

inability to control for confounding factors, some missing data and lost to follow-up. The 

TIPS is highly specialized procedure and therefore the centre covered a large geographic area 

making follow-up attendance difficult for some patients from distant cities, leading to slightly 

higher lost to follow-up. 

As TIPS was used since 1992, its target patient group was not well established in the 

beginnings. This has led to some outliers in the sample, such as the patient with bilirubin of 
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654. Gradually the most unwell patients from the Child-Pugh grade C group started being 

excluded from TIPS referrals. Nowadays, TIPS is not indicated for patients with Child Pugh 

score over 12. 

TIPS procedure is completed for all patients in a standard way. Very most of the patients had 

10mm stent inserted. However, the impact on the Portal Pressure Gradient is individual. The 

lower mean of Portal Pressure Gradient might be also caused by some outliers in the 

minimum range of the measurements. 

High reduction of the portosystemic pressure gradient was reported to lead to development of 

HE (Nägele et al., 1999). The higher the reduction of the portosystemic pressure gradient, the 

lower the risk of bleeding (Biecker et al., 2007) and the better are the chances that ascites will 

reduce. Clinicians are aware that the higher the reduction of the portosystemic pressure 

gradient, the higher the chances of developing HE due to reduced blood flow through liver. 

The study presents real world data. This brings its own advantages and limitations. The 

diagnosis of hepatic encephalopathy was made by hepatologists. In our opinion, this is not 

necessarily a limitation of the study. In practice, the diagnosis of overt HE is frequently made 

by hepatologists. HE prophylaxis was not recorded for statistical analysis due to the 

variability in individual prescribing based on clinical judgment. The results therefore 

represent the risks for an uncontrolled population of patients undergoing TIPS, rather than for 

a treatment naive population. 

It was not the aim of the study to follow-up of the development of HE in detail. It would be 

beneficial to see, in future prospective studies, how the symptoms of HE develop over time. 

Further studies could also focus on comparing the blood results at the time of any episodes of 

HE. 

The study focused on differences in baseline characteristics of patients who did, and who did 

not, develop HE after TIPS. Since the study focused on correlation, it cannot draw 

conclusions about a causality between the baseline characteristics and development of HE 

after TIPS. It merely describes that people with a certain baseline characteristics are more 

likely to develop HE after TIPS, whether those characteristics are directly involved in the 

development of the HE or not. 

We hope this large real-world-data study will help to conduct future studies focusing on 

specific predictors of HE after TIPS. 
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STUDY 2 (COGNITIVE CHANGES IN PATIENTS AFTER TIPS): METHODS 

 

THE INCLUSION CRITERIA 

For this study, we have included all patients undergoing TIPS in Hradec Kralove University 

Hospital between 2009 and 2011 who consented to participation in the study. The design of 

the study was a prospective cohort study. The exclusion criteria were age below 18 years and 

alcohol dependence. 

 

THE TIPS METHOD 

The patients underwent the standard TIPS procedure as described in the Introduction part of 

the dissertation. 

 

SCHEDULE OF THE ASSESSMENTS 

Most of the patients develop hepatic encephalopathy during the first three months following 

the TIPS (Masson et al., 2008). This is why the patients were tested prior to the TIPS, one 

month after TIPS and six months after TIPS.  

 

DIAGNOSIS OF HEPATIC ENCEPHALOPATHY  

The diagnosis of hepatic encephalopathy was made by a qualified psychiatrist of the 

Psychiatric Department of University Hospital in the Czech Republic based on the 

international classification ICD-10 (World Health Organisation, 2004). The diagnosis was 

supported using the standard neuropsychology test battery called PHES (Psychometric 

Hepatic Encephalopathy Score), which used to be called PSE-test in the past. This is an 

instrument which was specifically developed to diagnose HE (Schomerus et al., 1999) and is 

described in detail in the Introduction, chapter Investigations for Hepatic Encephalopathy.  

The PHES manual was ordered from abroad as we did not have a Czech validated version. 

We did not standardise the method on Czech population. However, due to the nature of the 

neuropsychological test battery, where the school education or cultural factors play a little 

role, we thought this would be a low level limitation to the study. We have used the 

standardised data from abroad to interpret the results. Number Connecting Test A and B and 

Digit Symbol Test are in principle the same as the tests which are currently routinely used in 

the Czech Republic. A form of Digit Symbol Test has been validated and forms part of 

WAIS-III (Preiss, 2013). 
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STATISTICAL METHODS 

The Wilcoxon Signed-rank test and Mann-Whitney test were used to compare data. 

 

ETHICAL COMMITTEE APPROVAL 

The research was approved by the Ethical Committee of the University Hospital in Hradec 

Kralove on 17 July 2008 (number 200805S15P). 

 

 

STUDY 2 RESULTS 

Overall, we have completed 58 neuropsychological assessments in 25 patients. One patient 

refused to participate in the study. We have done 25 assessments prior to the TIPS, 17 

assessments one month after TIPS, and 14 assessments 6 months after TIPS. 

All the patients had successfully inserted TIPS. None of the patients suffered thrombosis as a 

complication of TIPS and no patient died during the study time. Three of the patients suffered 

complications during TIPS. In 2 cases, there was a puncture of biliary duct and in 1 patient 

there was unfortunately a puncture of the liver capsule. Fortunately, all of them recovered 

from the complications well. Table 10 shows the results for all the patients included in the 

data analysis: 

Patient 

number 

Age Gender PHES score 

before TIPS 

PHES score 1 

month after TIPS 

PHES score 6 months 

after TIPS 

1 53 F -6 -7  

2 61 M -15 -13 -9 

3  67 F 0 -11 -5 

4  69 M -7 -5 -5 

5 52 F -5 -9 -4 

6 66 M -5 -11 -8 

7 62 M -3 0 0 

8 48 M -8 -5 -4 

9 59 F -5 -2 1 

10 67 M -12   

11 43 M -12 -10 -9 

12 60 M -5 1 1 

13 69 M 3 -9 -1 
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14 71 M -10   

15 44 F -9   

16 62 M -5   

17 67 M -6   

18 60 M -6 -12 -7 

19 54 M -13 -9 -9 

20 60 M -6 -7 -9 

21 63 M -9 -11  

22 72 F -1 -2  

23 68 F -2   

24 70 F -10   

25 68 F -10   

 

As apparent from the Table 10, most of the patients already fulfilled the diagnostic criteria of 

hepatic encephalopathy prior to TIPS. The medium PHES for the whole sample was -6 before 

TIPS, -9 one month after TIPS and -5 six months after TIPS. The overall worsening between 

before and 1 month after TIPS was not statistically significant (Wilcoxon Signed-Rank Test, 

p=0.3669). There was a statistically significant improvement between the assessment 1 

month after TIPS and 6 months after TIPS (Wilcoxon Signed-Rank Test, p=0.0068). Again, 

the cognitive functioning before TIPS and 6 months after TIPS was not statistically different 

(Wilcoxon Signed-Rank Test, p=0.1075).  

Graphical analysis of the cognitive test results of the individual patients shows an uneven 

course of the cognitive functioning after TIPS, as per Graph 1: 
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The unevenness is caused by the fact that there are two subgroups of patients one month after 

TIPS: The ones who got worse in cognitive functioning, but also the ones who improved 

cognitively after TIPS (see Graph 2 and Graph 3): 

 

Graph 2. 
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Graph 3. 

 

 

Once we divided patients into 2 subgroups based on their cognitive improvement or 

worsening after TIPS, the changes when compared before and after TIPS became significant. 

The subgroup of the improved patients shows improvement in the cognitive functioning 1 

month after TIPS (Wilcoxon Signed-Rank Test, p=0.005), as per Graph 2. This effect 

continued even 6 months after TIPS (Wilcoxon Signed-Rank Test, p=0.005). 

The subgroup of patients who are cognitively worse after TIPS shows significantly different 

cognitive functioning between the assessment before TIPS and 1 month after TIPS (Wilcoxon 

Signed-Rank Test, p=0.025), as per graph 3. The patients worsened 1 month after TIPS are 

still performing cognitively worse even 6 months after TIPS (Wilcoxon Signed-Rank Test, 

p<0.05). 

The interesting finding is that the patients who showed less of the cognitive impairment prior 

to TIPS were more likely to worsen in the cognitive functioning after TIPS, than the others 

(Mann-Whitney Test, p=0.0819). 

We have had a look at the characteristics which are reported in the literature associated with 

the development of HE after TIPS for both of the subgroups. These were high age, female 

gender, non-alcoholic aetiology of hepatic cirrhosis, big change in the portal gradient after 

TIPS, high Child-Pugh score, co-morbidity with diabetes mellitus, ascites as an indication for 

TIPS and the use of uncovered stent. We have also checked for the prophylaxis with lactulose 

and Rifaximin. 
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The average age of the patients who cognitively worsened after TIPS was 62.4, the average 

age of the patients who cognitively improved after TIPS was 57. The change of the portal 

gradient after TIPS was higher in the group with cognitive worsening after TIPS (average of 

12.75 vs the average of 9.2 in patients with cognitive improvement). Both subgroups of 

improved versus worsened patients did not differ in terms of the aetiology of liver cirrhosis, 

Child-Pugh score, and the presence of diabetes mellitus or indication to TIPS. There were no 

differences between both subgroups in the use of lactulose or Rifaximin. 

 

 

STUDY 2 DISCUSSION 

It is well known, that a significant proportion of patients after TIPS will develop worsening 

of the cognitive functioning. We have confirmed the worsening in cognitive functioning after 

TIPS in the group of patients as a whole, as per world literature (Masson et al., 2008; 

Zuckerman et al., 1997). This worsening was not statistically significant, which can be 

explained by the size of our sample. 

However, searching the PubMed database, we did not find any study which would describe 

cognitive improvement of the patients after TIPS (search using keywords TIPS AND 

encephalopathy AND cognitive). Therefore, we believe that our finding about there being a 

good proportion of patients who improve after TIPS is quite unique to some extent. It is 

possible, that the overall worsening of the patients on average may have caused the previous 

researchers focusing on that finding, and actually overlooking the fact that there is a 

significant proportion of patients who have benefited from the TIPS in terms of cognitive 

functioning. Of course, this hypothesis would need to be tested in a larger sample for it to be 

confirmed. However, if this finding is confirmed by other scientists in future, it could cause 

for both doctors and patients to have a more positive and more balanced outlook on the TIPS 

procedure.  

The age difference between the groups of patients who improved versus the ones who 

worsened in the cognitive performance after TIPS is likely due to the role of the age in the 

development of HE after TIPS. The age is generally reported as one of the most important 

factors in terms of predispositions to development of HE after TIPS (Stefánková et al., 2007; 

ter Borg et al., 2004; Riggio et al., 1996; Sanyal et al., 1994; Mamiya et al., 2004; Hassoun et 

al., 2001). 
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The importance of the portal gradient change in the development of HE has been reported in 

the previous studies (Nägele et al., 1999). In our pilot sample, it shows to be one of the most 

important factors predicting the prognosis of the patients with regards to the development of 

HE after TIPS.  

Most of our patients in the sample have suffered HE prior to the TIPS. This is largely in 

keeping with the world literature which shows that up to 80% of patients with liver cirrhosis 

suffer from HE if rigorously tested (Bajaj, 2008). 

The limitation of the study is the fact that it is a pilot study with a relatively small number of 

patients being tested. The advantage of the study is the fact that it studies in detail, on the 

Czech population, the development of the cognitive changes after TIPS. Moreover, the study 

is bringing some new information in terms of the outlook on the development of HE after 

TIPS. 

Future research should focus on the validation of the findings in the larger sample. Following 

that, future research could focus on the identification of the subgroups of patients in order to 

be able to predict who will improve in the cognitive functioning and who will worsen in the 

cognitive functioning after TIPS. 

 

 

CONCLUSIONS OF THE DISSERTATION 

 

The Transjugular Intrahepatic Portalsystemic Shunt is a procedure which was introduced in 

Hradec Kralove first in 1992 and our TIPS cohort of patients is impressive in its size within 

the whole Europe. TIPS can vastly improve the quality of life and the prognosis of the 

patients suffering from portal hypertension, because it decreases the impact of the illness on 

their life (Nazarian et al., 1996; Gaba et al., 2015). However, if this is complicated by the 

development or worsening of the HE, the quality of life of patients can worsen (Bao, 2007). 

During my PhD, I have focused on a liaison psychiatry topic. I hope I have contributed to the 

research in Hradec Kralove University Hospital and Charles University by working closely 

with the existing team of hepatologists, helping to create multidisciplinary research project 

team. We have done together number of presentations, posters, review articles, two original 

research projects, one of which was accepted for publication into Impact Factor journal and 

one which we are now sending into Ceska a Slovenska Psychiatrie journal. We have 

published together a chapter in the Hepatologie textbook, which was awarded by Ceska 
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Lekarska Spolecnost J.E. Purkyne as a book of the year 2010. In terms of my contribution to 

the projects and their originality, I have come up with original hypotheses, secured two grants 

(GAUK as a main author, IGA as a co-author), contributed to data sampling and wrote the 

articles attached in Appendices under supervision of my tutors. 

The first study brings more clarity as to what factors are more likely to be indicative of the 

future development of overt HE after TIPS. It was a study using large data and therefore 

giving some robust results. It could help to decide which patients undergoing TIPS with no 

overt HE prior to TIPS would benefit from primary prophylactic treatment, as current 

guidelines state that only patients at high risk without previous episodes of overt HE should 

be given prophylactic treatment (Vilstrup et al., 2014). 

The second study was looking at HE in detail and studied changes prospectively over the 

time, giving us high quality detailed data to work with. So far the research focused on the 

patients who would worsen in the cognitive functioning after TIPS. From our preliminary 

research, it seems that there is a significant subgroup of patients after TIPS who had HE prior 

to TIPS but they have actually improved after TIPS. This is an exciting finding and could 

bring a new direction in the research about HE. 
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Abstract

Psychiatric symptoms often accompany liver disease. The in-
cidence of liver disease has increased recently among psychi-
atric patients.
Hepatic encephalopathy, defined in broad terms as changes 
in neurological function resulting from liver disease, encom-
passes a wide range of neuropsychiatric signs and symptoms 
that are associated with both chronic and acute liver failure. 
Hepatic encephalopathy is associated with cognitive dysfunc-
tion, impairment of the quality of life, and higher incidence of 
road accidents.
The incidence of viral hepatitis C has been increasing world-
wide. It can cause general slowing of psychomotor perfor-
mance, disorientation, depression or hypomania, personal-
ity disorders, or sleep disorders. Severe depression can be 
caused by treatment of hepatitis C with interferon alpha. 
Paroxetine and citalopram show the best proven results in 
a  double-blinded placebo-controlled trials of prophylactic 
treatment for IFN-α–induced depression.
Before liver transplantation, anxiety, depression and alexithy-
mia are frequent; post-traumatic stress disorder, psychosis 
and depression (because of survivor guilt) may appear after 
liver transplantation. In post-transplantation anxiety, women 
perceive liver transplantation as a psychosocial stressor more 
than men do. Women also have a worse quality of life after 
liver transplantation than men.

Background

Most liver diseases are associated with neuropsychiatric 
symptoms and the incidence of liver disease has increased 
recently among psychiatric patients [1]. The aim of this article 
is to highlight the most considerable symptoms of selected 
liver diseases and their treatment. The authors used the Med-
line database from 1986 to 2009. Recent summary reports as 
well as original articles were preferred. To search for informa-
tion, we used the following keywords: “hepatic AND psych*”, 
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“liver AND psych*”, “hepatic encephalopathy”, “hepatitis C 
AND psych*”, “liver transplantation AND psych*” (searched in 
Medline, 20.05.2009).

Hepatic encephalopathy

Hepatic encephalopathy, defined in broad terms as changes 
in neurological function resulting from liver disease, encom-
passes a wide range of neuropsychiatric signs and symptoms 
that are associated with both chronic and acute liver failure 
[2]. Parts of the clinical picture of hepatic encephalopathy 
are cognitive function impairment (reduced ability to focus, 
sustain or shift attention, deficit in both short- and long-term 
memory, impaired visuospatial performance), incoherent 
speech, slow and short answers, repetition of words, disori-
entation, depression or hypomania, apathy or overactivity, 
anxiety, fear, anger, and personality disorders (jocularity, dis-
inhibition, irritability). Hallucinations (mostly visual) can be 
present transiently. The patient may have retrograde amne-
sia for the hepatic encephalopathy episode. Sensitive, but 
not specific symptoms are sleep disorders such as insomnia, 
hypersomnia, or inversion of sleep patterns.
As for neurological symptoms, tremor, extrapyramidal rigidi-
ty, signs of pyramidal dysfunction, dysarthria, incoordination, 
impaired handwriting, constructional apraxia, hypoactive re-
flexes, and ataxia can be present [3].
Encephalopathy reaches 1st–4th grades of clinical state, 
described in the West Haven Criteria scale [4]. Grade 0, the 
so-called “subclinical” or “minimal hepatic encephalopathy”, 
could be identified only by neuropsychological or neurophys-
iological tests [5]. The grades conform to consciousness dete-
rioration, from mild somnolence in grade I and somnolence 
to stupor in grade III to coma in grade 4 (Table 1). Hepatic en-
cephalopathy is a serious complication of liver disease. Even 
minimal hepatic encephalopathy is associated with impaired 
quality of life and higher incidence of road accidents [7].
The mechanisms involved in hepatic encephalopathy still re-
main to be defined. Insufficient detoxification of neurotoxic 
substances in the liver is the most important factor in the 
aetiopathogenesis of hepatic encephalopathy. The devel-
opment of oedema and swelling of astrocytes because of 
quick accumulation of nitrogenous substances and changes 
in cerebral blood flow is typical of encephalopathy in acute 
liver failure. Chronic encephalopathy has a  more complex 
mechanism of development. There are changes present in 
the GABAergic and glutamatergic system and increase of 
peripheral benzodiazepine receptors. Increased serotonin 
turnover, raising deposition of manganese in basal ganglia, 
specific changes in blood-brain barrier permeability, forma-
tion of false neurotransmitters from nitrogenous substances 
which compete with dopamine and norepinephrine, and 

many other factors are present in the brain of a patient with 
hepatic encephalopathy [8]. TIPS (transjugular intrahepatic 
portosystemic shunt) makes a shunt circulation which bypass-
es the liver. Due to this circulation, the brain is damaged by 
toxic substances causing hepatic encephalopathy, which has 
mostly the character of chronic or episodic encephalopathy.
Hepatic encephalopathy is treated with the non-absorbable 
disaccharide lactulose (10–30 ml p. o. à 8 hours) [9]. It reduces 
the intestinal production/absorption of ammonia because of 
its laxative effect, increased incorporation of ammonia into 
the proteins by colonic bacteria, and interference with up-
take of glutamine by intestinal wall [10]. Hepatic encephal-
opathy can be also treated with rifaximine 400 mg à 8 hours 
[11]. Neomycin 1–3 g p. o. à 6 hours was approved by the FDA 
(Food and Drug Administration) in the treatment of acute he-
patic encephalopathy [12], but this drug is not available in 
the Czech Republic. The beneficial effects of both rifaximine 
and neomycin relate to their ability to eliminate urease-pro-
ducing organisms from the intestinal tract [9]. L-ornithine-L-
aspartate (6 g p.  o. or in infusion three times a  day) [13] or 
infusion with branched amino acids can support the treat-
ment effect. The benefit of branched amino acids might stem 
from increased liver regeneration; L-ornithine-L-aspartate 
has been shown to reduce circulating ammonia levels [10]. 
Albumin dialysis MARS (Molecular Adsorbent Recirculating 
System) can also improve hepatic encephalopathy [14].
The off-label indication is benzodiazepine antagonists (flu-
mazenil 0.2 mg slowly i.v., max. 1 mg p. d.), which have short-
time duration but great effect [15]. Sodium benzoate binds 
the ammonium cation, which is then excreted as hippurate 
into the urine. It can be used as off-label indication, 5 g two 
times a  day [16]. Probiotics seem to be a  suitable supple-
ment of the therapy [12]. Manganese chelation and N-methyl 
d-aspartate (NMDA) antagonists have recently been tested in 
laboratories [12].

Hepatitis C

The prevalence of viral hepatitis C goes up worldwide as well 
as in the Czech Republic (Figure 1). It has become the most 
common indication for orthotopic liver transplantation in 
most Western countries [18]. Infected lymphocytes can cross 

the blood–brain barrier. After that, the virus starts to replicate 
in the central nervous system, and neurotoxic cytokines are 
released from infected cells [1, 19]. 
In people with hepatitis C, cognitive dysfunction, mostly at-
tention deficit, and working memory deficit are often present 
[20]. People infected by hepatitis C frequently have mild de-
pression. The rate of depression is associated with the inflam-
mation activity [21]. Patients with hepatitis C are often drug 
and alcohol abusers. Interferon therapy is expensive, and 
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before we start with the therapy, the patient should abstain 
from addictive substances. We know that abuse of alcohol 
during interferon alpha treatment is associated with dimin-
ished treatment response [22].
The interferon therapy has neuropsychiatric side effects, in-
cluding cognitive impairment, apathy, and medium-serious 
to serious depression [23]. Nowadays still more authors have 
been recommending to give antidepressants preventively 
during INF-alpha treatment [1, 24]. Paroxetine and citalo-
pram show the best proven results, in a  double-blinded, 

placebo-controlled trials of prophylactic treatment for IFN-
α–induced depression [25, 26]. A  good result was found 
with the use of fluoxetine and sertraline [27, 28, 29]. If the 
patient is nicotine dependent, bupropion could be a  suit-
able choice. Bupropion has also the potential to improve 
cognitive impairment and psychomotor retardation associ-
ated with IFN-α therapy [1, 30]. In case that the patient has 
marked psychomotoric retardation and no history of abuse, 
psychostimulants can help to manage fatigue, apathy, and 
cognitive slowing (modafinil 200 mg p.  d.) [1]. Atypical an-
tipsychotics are more suitable than mood stabilisers in the 

management of psychotic, manic, or hypomanic symptoms 
[31, 32, 33].
Administration of ribavirin is associated with a  higher inci-
dence of insomnia and depression [34]. The treatment of 
these side effects is similar to the management of IFN-related 
neuropsychiatric adverse effects.

Liver transplantation

Before liver transplantation, anxiety, depression and alexithy-
mia are frequent mental problems [35]. Trzepacz et al. [36] de-
termined a psychiatric diagnosis in half of 247 liver transplanta-
tion candidates (adjustment disorder being the most frequent). 
In the Czech Republic, abstinence from drugs and alcohol for at 
least six months is a requirement for patients to be included in 
the waiting list [37], so some of them require psychiatric treat-
ment for drug dependency. The patient’s adherence is also one 
of the criteria. Liver diseases often cause depression. Depres-
sion induces apathy, which is associated with reduced compli-
ance. That is why the treatment of depression is so important 
when we consider liver transplantation [38].
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The prevalence of hepatitis C in the Czech Republic
Comment: Coefficient of determination 0.84. Source: SZÚ, 2009
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Table 1
West Haven Criteria

West Haven Criteria

Grade Symptoms

I

Mild confusional state

Euphoria, anxiety, irritability or depression

Attention deficit

Slowing in psychomotor performance

Sleep disorders

II

Hypersomnia

Lethargy

Personality changes

Transient disorientation in time and place

III

Somnolence to stupor

Pronounced disorientation

Severe memory deficit (retrograde amnesia)

Unintelligible speech

IV Coma with (IVa) and without (IVb) the reaction to painful stimulus

Comment: Sources: Conn 1993, Sherlock 2002

An interesting topic is the psychodynamic aspect of liver trans-
plantation: patients often identify themselves with donors. They 
give names to the new organ and try to imagine the donor’s ap-
pearance and what their personal characteristics are like. Some-
times they fear that when a living donor dies they will also die. 
Storkebaum [39] described one of her patients: she was a les-
bian, who rejected the transplantation because she was scared 
that she might receive a man’s liver. In 1973 Basch already de-
scribed his experiences with patients who had stopped taking 
their antirejection medication and died, after they had knowl-
edge of the donor and felt repulsion for him or her [40].
After transplantation, anxiety, post traumatic stress disorder, 
psychotic symptoms and depression may appear [35]. Wom-
en especially feel unattractive after the transplantation and 
are afraid whether the partner will accept their ‘new body’ 
[39]. Women perceive more psychosocial stress with liver 
transplantation than men do; women also have a worse qual-
ity of life after liver transplantation than men [41].
Post-transplantation depression can be interpreted as the re-
action to the loss of their own organ, which can feel similar to 
the loss of a  family member. It also can be a  reaction to the 

experience of total helplessness and dependence on the doc-
tors’ care [39]. Post-transplantation depression can be associ-
ated with the survivor guilt: ‘Somebody had to die, so that I can 
now live’. Psychic problems are often present in people who 
had the experience of their relative dying after or during ma-
jor surgery. They can feel guilty because they did not die (Why 
do I  live, when he/she did not?). This so-called ‘survivor guilt’ 
was described in the Vietnamese war: soldiers had depression 
and felt guilty when their friends died but they were alive [42].
In preliminary discussions, a psychiatrist or psychologist an-
ticipates these complications, and offers counselling to re-
duce psychological problems.
An important problem is the prevention of the relapse of 
alcohol abuse after liver transplantation. Gedaly et al. [43] 
described relapse in 19 % of 387 patients with alcohol abuse 
history.

Conclusion

Patients in the care of hepatologists could profit from a close 
co-operation between psychiatrists and internal specialists, 
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because lots of patients suffer from psychiatric comorbidity. 
In the Czech Republic, we do not have any consultation – li-
aison psychiatry as an independent specialisation. The prob-
lems of patients hospitalised at somatic wards differ from the 
care in psychiatric clinics, so this subspecialisation is needed. 
In more developed countries, this subspecialisation is a com-
mon part of psychiatry and we should start to consider this 
as well.
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Úvod

Vìtšina jaterních chorob je spojena s výskytem neuropsy-
chiatrických onemocnìní (Crone et al., 2006). Pøesto jaterní 
nemoci (vyjma problematiky alkoholizmu) tvoøí pouze nepa-
trný zlomek psychiatrické konziliární péèe (Bronheim, 1998). 
Cílem èlánku je upozornit na nìkterá jaterní onemocnìní, 
s nimiž se mùže psychiatr setkat aś už pøi ambulantní péèi, 
na lùžkovém oddìlení, nebo pøi konziliu na somatickém od-
dìlení. Zdrojové èlánky byly èerpány z databáze Medline bez 
èasového omezení s ohledem na jejich aktuálnost a možné 
praktické uplatnìní publikovaných informací v podmín-
kách Èeské republiky. K vyhledávání informací byla použita 
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PSYCHIATRIC SYMPTOMS IN PATIENTS SUFFERING FROM LIVER DISEASES

MICHAELA HÙLKOVÁ, LADISLAV HOSÁK
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SOUHRN

Vìtšina jaterních nemocnìní je doprovázena výskytem neuropsychiatrických symptomù. Pøesto tvoøí pacienti s jaterními chorobami jen 
zanedbatelný zlomek konziliární péèe psychiatrù. Také s ohledem na zvyšující se incidenci jaterních chorob mezi primárnì „psychiatrickými“ 
pacienty si tato problematika zasluhuje vìtší pozornost.

Souèástí obrazu jaterní encefalopatie jsou poruchy kognitivních funkcí, orientace, emotivity, vìdomí, spánku, vnímání a osobnosti. 
Hepatitida C zvyšuje riziko výskytu depresí, závažnìjší problematiku však pøedstavuje støednì tìžká až tìžká deprese po terapii inter-
feronem. Wilsonova choroba patøí mezi pomìrnì vzácná onemocnìní, právì proto zùstává èasto dlouho nediagnostikována. V praxi 
je tøeba na tuto nemoc myslet pøedevším u zmìn osobnosti, poruch nálady a psychóz s nedostateènou odpovìdí na léèbu èi výskytem 
abnormních pohybù, zejména u mladých pacientù. V léèbì anxiózní a depresivní symptomatiky ethylikù nejsou vhodná tricyklická anti-
depresiva pro možnost indukce cholestázy a hepatocelulárního poškození, nedoporuèují se ani benzodiazepiny, neboś mohou zpùsobit 
nebo zhoršit jaterní encefalopatii. Po jaterní transplantaci se objevují úzkost, posttraumatická stresová porucha, psychotické pøíznaky, 
a nezøídka posttransplantaèní deprese (spojená s pocity viny pøi pøežití).

Klíèová slova: jaterní encefalopatie, Wilsonova choroba, hepatitida C, jaterní transplantace, závislost na alkoholu, psychopatologie

SUMMARY

Psychiatric symptoms are often present in liver diseases. Recently, the incidence of liver diseases increased among psychiatric patients. 
Hepatic encephalopathy is a general term for neuropsychiatric changes, which appear in consequence of a liver disease. It is frequent in 
patients with hepatic cirrhosis or acute liver failure. Incidence of viral hepatitis C goes up worlwide. It causes depression by itself or due 
to the treatment with interferon alpha. Wilson´s disease is rare, and that is why it is underdiagnosed or misdiagnosed. In practice, we 
should consider Wilson´s disease in patients with personality changes, affective disorder or psychosis and if there are present abnormal 
movements, the course is unusual and the patient is young. Alcoholics are often depressed or anxious. It is recommended not to use 
tricyclic antidepressant and benzodiazepines in the treatment of these symptoms in patiens dependent on alcohol. Tricyclic antide-
pressants have been associated with cholestatic as well as hepatocellular impairment. Benzodiazepines can precipitate or exacerbate 
hepatic encephalopathy. After liver transplantation, anxiety, posttraumatic stress disorder, psychosis and depression (because of the 
survival guilt) appear.

Key words: hepatic encephalopathy, Wilson´s disease, hepatitis C, liver transplantation, alcohol dependence, psychopathology
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následující klíèová slova: „hepatic AND psych*“, „liver AND 
psych*“, „Wilson´s disease AND psych*“, „hepatic encepha-
lopathy“, „hepatitis C AND psych*“, „liver transplantation 
AND psych*“, „alcohol dependence AND liver“ (Medline, 
20. 5. 2009).

Jaterní encefalopatie

Jaterní encefalopatie je souhrnný název pro neuropsychiatric-
ké zmìny, pøi jejichž vzniku pøedpokládáme významný podíl 
jaterního onemocnìní (Ferenci et al., 2002). V praxi se s ní 
setkáváme u osob s jaterní cirhózou, pøi jaterním selhání, 
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nebo pøi zákrocích, kdy se umìle vytváøí spojka obcházející 
játra (napø. transjugulární intrahepatální portosystémová 
spojka TIPS) (Sherlock et Dooley, 2002). Je pøítomna u vìt-
šiny pacientù s jaterní cirhózou (Das et al., 2001) a u 38 % 
pacientù s jaterní cirhózou nealkoholické etiologie (Amodio, 
2001). Diagnózu stanovujeme per exclusionem, tj. vylouèením 
jiných pøíèin onemocnìní. Souèástí obrazu jaterní encefalo-
patie jsou poruchy kognitivních funkcí (porucha schopnosti 
zamìøit, udržet a pøesunout pozornost, porucha krátkodobé i 
dlouhodobé pamìti, nesouvislá øeè, porucha porozumìní øeèi, 
pomalé a struèné odpovìdi, polykání slov, opakování slov), 
kvalitativní porucha vìdomí, èasté jsou depresivní èi manické 
ladìní, apatie, úzkost, emoèní labilita a poruchy osobnosti 
(dìtinskost, podráždìnost, ztráta zájmu o rodinu). Pøechodnì 
mohou být pøítomny zrakové halucinace. Senzitivním, nikoli 
však specifickým symptomem jsou poruchy spánku: insom-
nie, hypersomnie, krátký a fragmentovaný spánek, porucha 
rytmu spánek-bdìní až inverze spánku. Z neurologických 
pøíznakù se setkáváme s dysfázií, dysartrií, hrubým tremorem 
trhavého charakteru (asterixis), poruchami koordinace, svalo-
vou rigiditou, hyporeflexií, zpomalenou diadochokinezou, èi 
omezením spontánních pohybù (Wiltfang et al., 1998).

V etiopatogenezi se pøedevším uplatòuje nedostateèné od-
straòování toxických látek v játrech a porucha metabolizmu 
aminokyselin. Akutní encefalopatie, objevující se nejèastìji pøi 
rychlém vzniku selhávání jater, je typická zvýšenými hladi-
nami amoniaku v krvi a vznikem otoku mozku. U chronické 
jaterní encefalopatie je zøejmì mechanizmus vzniku složitìjší. 
Výzkumy zatím prokázaly zmìny pøedevším v GABAergním 
a glutamátergním systému a zvýšené množství periferních 
benzodiazepinových receptorù. Je také popisován zvýšený 
metabolický obrat serotoninu, zvýšené usazování manganu 
v oblasti bazálních ganglií, specifické zmìny v permeabilitì 
hematoencefalické bariéry, vznik nepravých neuropøenašeèù 
z amonných slouèenin obsazujících vazebná místa pro nor-
adrenalin èi dopamin a øada dalších zmìn mozku (Felipo et 
Butterworth, 2002).

Encefalopatie mùže dosahovat rùzných stupòù závažnosti. 
K jejímu škálování byla vyvinuta West Haven Criteria, jež dìlí 
jaterní encefalopatii na 4 stupnì dle klinického významu. 
Stupeò 0 je zjistitelný pouze neuropsychologickými testy, 
používá se pro nìj synonymum „minimal hepatic encepha-
lopathy“ (minimální jaterní encefalopatie), nebo také termín 
„subklinická jaterní encefalopatie“, protože není souèástí 
West Haven Criteria. Stupnì 1–3, kdy si hepatolog mùže 
všimnout výše jmenovaných pøíznakù, bývají nazývány „overt 
hepatic encephalopathy“. Stupeò 4 vyjadøuje tìžkou poru-
chu vìdomí, koma (Conn, 1993). Blíže viz tabulku 1. Jaterní 
encefalopatie pøedstavuje závažnou komplikaci jaterního 
onemocnìní. I minimální jaterní encefalopatie je spojena 
s nižší kvalitou života a s vyšší incidencí dopravních nehod 
(Bajaj, 2008). Jaterní encefalopatie je jedním z prognostických 
faktorù onemocnìní, její výskyt je souèástí široce používané 
klasifikace závažnosti jaterních onemocnìní Child Pugh skóre 
(Sherlock et Dooley, 2002).

V léèbì jaterní encefalopatie se užívají pøedevším lokálnì ve 
støevì pùsobící antibiotika za úèelem snížení produkce amo-
niaku støevními bakteriemi. Neomycin 1–3 g p. o. à 6 hodin 
schválila FDA (Food and Drug Administration) pro léèbu 
akutní encefalopatie (Dbouk et McGuire, 2006). U chronické 
encefalopatie se podává rifaximin 400 mg à 8 hodin (Mas et 
al., 2003). Léèba bývá doplnìna podáváním laktulózy (10–30 
ml p. o. à 8 hodin) k urychlení støevní pasáže a následnì men-
šímu vstøebávání amoniaku do krve (Watanabe et al., 1997). 

V pøípadì nedostateèné odpovìdi je možné užít L-ornitin 
- L-aspartátu (6 g p. o. nebo v infúzi tøikrát dennì) (Oehler, 
2008), èi infúzí s aminokyselinami s rozvìtveným øetìzcem. 
Mezi „off label“ indikace patøí podávání benzodiazepinových 
antagonistù (flumazenil 0,2 mg pomalu i.v., maximálnì 1 mg 
p. d.), které pøináší krátkodobý, ale výrazný efekt (Barbaro 
et al., 1998). Sodium benzoát váže amonný kation, který je 
pak ve formì hippurátu exkretován do moèi. Jako „off label“ 
indikace byl užíván k léèbì jaterní encefalopatie v dávce 5 g 
dvakrát dennì (Sushma et al., 1992). Vhodným doplòkem 
léèby se jeví být probiotika (Dbouk et McGuire, 2006). Ve 
stadiu laboratorních zkoušek jsou metody léèby jako podá-
vání chelaèních èinidel manganu, L-carnitinu èi N-methyl 
D-aspartát (NMDA) antagonistù (Dbouk et McGuire, 2006). 
MARS (Molecular Adsorbents Recirculating System, dialýza 
pomocí albuminu) používaná v léèbì jaterního selhání také 
zlepšuje tìžší stupnì encefalopatie (Hassanein et al., 2007).

Virová hepatitida C

Virová hepatitida C patøí mezi choroby se stoupající pre-
valencí ve svìtì i v Èeské republice (viz graf 1), stává se stále 
èastìjší pøíèinou jaterních transplantací (Davis et al., 2003). 
Lymfocyty infikované virem proniknou pøes hematoencefa-
lickou bariéru. Následnì se zaène virus hepatitidy C v mozku 
replikovat, z infikovaných bunìk se pak uvolòují neurotoxické 
cytokiny (Radkowski et al., 2002). Akutní infekce vìtšinou 
probìhne asymptomaticky nebo pod nespecifickým obrazem 
chøipkového onemocnìní. Diagnóza bývá stanovena témìø 
vždy až ve fázi chronického jaterního onemocnìní.

U osob s hepatitidou C je èasto pøítomna porucha kognitiv-
ních funkcí, pøedevším pozornosti a pracovní pamìti (Forton 
et al., 2008). Lidé s hepatitidou C také trpívají lehkou depre-
sí. Míra depresivní symptomatiky pøitom závisí na aktivitì 
zánìtu (Loftis et al., 2008). Další aspekt léèby hepatitidy C 
souvisí s tím, že se èasto jedná o uživatele drog a alkoholu. 

West Haven Criteria

Stupeň Klinický příznak

I. Mírná zmatenost

Euforie, úzkost, podrážděnost nebo deprese

Zhoršená pozornost

Bradypsychizmus

Porucha spánku

II. Hypersomnie

Letargie

Zjevné změny osobnosti

Občasná dezorientace časem a místem

III. Somnolence

Trvalá dezorientace místem i časem

Výpadky paměti (amnézie)

Nesrozumitelná řeč

IV. Kóma s reakcí (IV a) a bez rekace (IV b) na bolesti-
vý podnět

Tabulka 1: Kritéria pro posouzení závažnosti jaterní encefalopatie.

Pozn. Zdroj: Conn, 1993, upraveno podle guidelines České hepa-
tologické společnosti (2009). Úměrně stupni postižení se zhoršuje 
i kognice.
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Terapie interferonem je znaènì nákladná a pro její zahájení 
by mìla být podmínkou abstinence od návykových látek. Bylo 
prokázáno, že abúzus alkoholu bìhem léèby interferonem 
alfa výraznì snižuje šanci na dosažení odpovìdi organizmu 
na léèbu (National Institutes of Health, 2002).

Samotná terapie interferonem alfa je však také spojena 
s øadou nežádoucích úèinkù: objevuje se apatie, porucha 
exekutivních funkcí a pamìti a støednì tìžká až tìžká deprese 
(Van Gool et al., 2003). Dnes již je rozšíøené preventivní podá-
vání antidepresiv ze skupiny SSRI pøi léèbì interferonem alfa. 
Nejlépe ovìøené výsledky jsou v tomto smìru u paroxetinu, 
jehož úèinek prokázala dvojitì slepá placebem kontrolovaná 
studie (Muselman et al., 2001). Potvrzena byla také efektivita 
fluoxetinu, sertralinu a citalopramu (Levenson et Fallon, 
1993; Hauser et al., 2000; Schramm et al., 2000; Gleason et 
al., 2002). U osob depresivních se závislostí na nikotinu lze 
užít s výhodou bupropionu. Bupropion má také potenciál 
zlepšit kognitivní deficit a psychomotorické zpomalení po 
terapii interferonem alfa (Crone et al., 2006; Malek-Ahmadi 
et Ghandour, 2004). Pro pøípady, kde došlo po léèbì k výraz-
nému zpomalení psychomotorického tempa, je možno u osob 
bez drogové závislosti v anamnéze podávat psychostimulancia 
(modafinil 200 mg p. d.) (Crone et al., 2006). Pøi výskytu 
psychotických èi manických pøíznakù je výhodnìjší podání 
atypických antipsychotik, než thymoprofylaktik (Iancu et al., 
1997; Howes et McKenzie, 2000; Onyike et al., 2004).

Druhým nejèastìji užívaným lékem v léèbì hepatitidy 
typu C je ribavirin. Jeho podávání zvyšuje u nemocných vý-
skyt insomnie a deprese (Gervais et al., 2001). Léèba tìchto 
nežádoucích úèinkù je podobná léèbì deprese pøi terapii 
interferonem alfa.

Wilsonova choroba

Wilsonova choroba je pomìrnì vzácné, autozomálnì rece-
sivnì dìdièné onemocnìní, prevalence je udávána 1: 25 000–
30 000. Právì proto je èasto diagnostikována s prodlením. 
U jedné tøetiny nemocných se pøitom psychiatrická sympto-
matika manifestuje døíve, než se objeví známky poškození 
jater (jaterní steatóza až cirhóza), oèí a dalších orgánù (Akil et 
Brewer, 1995). V retrospektivní studii 195 nemocných s Wil-
sonovou chorobou Deninga a Berriose (1989) se ukázalo, že 
20 % pacientù bylo psychiatricky léèeno ještì pøed stanovením 

diagnózy Wilsonovy choroby. Wilsonova choroba patøí mezi 
metabolické poruchy. Depozita mìdi se usazují v játrech, 
mozku a dalších tkáních. Obvykle se objevuje v dìtství èi 
adolescenci, i když nezøídka se poprvé projeví až ve støedním 
vìku. Jedná se o vážnou chorobu, která neléèena vede k tìžké 
demenci, vážné poruše jater a smrti. Diskutován bývá výskyt 
psychotických symptomù u Wilsonovy choroby. Ten je sice 
èastìjší než v bìžné populaci, pøesto se jedná spíše o zøídkavou 
komplikaci. Mnohem èetnìjší jsou poruchy osobnosti, pøede-
vším impulzivní typ emoènì nestabilní poruchy osobnosti, 
a s ním spojené agresivní chování. Velmi èasté je poškození ko-
gnitivních funkcí a porucha nálady (deprese) (Collis et Lloyd, 
1992). Onemocnìní zpravidla zaèíná nenápadnými pøíznaky, 
lehkým tøesem, zhoršením øeèi, mikrografií. V rozvinuté fázi 
onemocnìní dominuje z neurologických symptomù dysartrie, 
dystonie, rigidita, tøes a hyperkinézy. Øeè je postižena u vìtšiny 
nemocných. Léèba spoèívá v podávání penicilaminu, trienti-
nu, tetrathiomolibdátu èi solí zinku. Je-li podána vèas, jsou 
mnohé z neuropsychiatrických symptomù plnì reverzibilní 
(Akil et Brewer, 1995). Symptomaticky jako doplnìní léèby èi 
pøi pozdìjším záchytu onemocnìní je s výhodou možné užít 
pro léèbu poruch chování lithium, neboś není metabolizo-
váno v játrech (Benhamla et al., 2007). Podávají se i atypická 
antipsychotika (Saint-Lauren, 1992). Dobrý léèebný efekt 
mùže mít transplantace jater, aèkoliv reverzibilitu neuro-
psychiatrických symptomù lze jen tìžko predikovat (Pabón 
et al., 2008). Doba pøežití po transplantaci závisí na formì 
Wilsonovy choroby, pacienti s jaterním a souèasnì neuropsy-
chiatrickým postižením mají horší prognózu než pacienti bez 
neuropsychiatrických symptomù (Medici et al., 2005).

Diagnostika spoèívá ve zjištìní snížené sérové koncentrace 
mìdi, zvýšené exkrece mìdi do moèi (více než 1,5 mmol/
24 hod), snížené sérové koncentrace ceruloplazminu (ménì 
než 200 ml/l), zvýšeného obsahu mìdi v jaterní sušinì 
(3–25 µmol/g suché váhy) a výskytu Kayser-Fleischerova 
prstence, zeleného èi bronzového prstence na periferii rohov-
ky (Benhamla et al., 2007). Existuje mnoho mutací ATP7B 
genu (lokalizace 13q14. 3) zodpovìdných za vznik Wilso-
novy choroby, proto je využití genetického testování v praxi 
omezené (Pfeiffer, 2007). V praxi je tøeba na tuto chorobu 
myslet pøedevším u zmìn osobnosti, poruch nálady a psychóz 
s nedostateènou odpovìdí na léèbu nebo výskytem abnorm-
ních (choreoatethoidních, extrapyramidových) pohybových 
vzorcù, zejména u mladých pacientù.

Transplantace jater 

Jaterní transplantace se provádí nejèastìji u pacientù se 
selháváním jater. Na operaci navazuje specializovaná poope-
raèní péèe, rehabilitace a celoživotní léèba, jejímž základem 
je podávání antirejekèní medikace. V zahranièí se používá 
i dárcovství èásti jater od žijících osob, v Èeské republice 
existuje pouze kadaverózní dárcovství.

Jaterní transplantace je spojena s problematikou pretrans-
plantaèní úzkosti, depresí a alexithymie (Telles-Correia et 
al., 2006). Trzepacz a kol. (1989) stanovili u poloviny z 247 
èekatelù na transplantaci psychiatrickou diagnózu (nejèastìji 
poruchu pøizpùsobení). Od psychiatra je zpravidla oèekávána 
pomoc s pacienty závislými na návykových látkách. V Èeské 
republice se pro zaøazení na èekací listinu kandidátù na 
jaterní transplantaci požaduje abstinence od návykových 
látek minimálnì po dobu šesti mìsícù (Šperl et Taimr, 2005). 
Jedním z kritérií pro jaterní transplantaci je ovšem také adhe-
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Graf 1: Výskyt hepatitidy C v Èeské republice (Pozn. SZÚ, 2009).
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rence pacienta. Jaterní choroby jsou èasto spojené s depresí. 
Deprese sama snižuje spolupráci pacientù, neboś zpùsobuje 
apatii. Proto je léèba deprese zvláštì dùležitá v období zvažo-
vání transplantace (Krahn et DiMartini, 2005).

Za pozornost stojí psychodynamické aspekty jaterní 
transplantace: Pacienti se èasto identifikují s dárcem. Dávají 
novému orgánu jména a pøedstavují si, od koho nový orgán 
mohl být. Odborníci v zahranièí se setkávají s otázkami 
pacientù, zda zemøou, až zemøe živý dárce? Storkebaumová 
(2005) popisuje pøípad homosexuálnì orientované pacientky, 
jež mìla hrùzu z toho, že dostane mužská játra. Basch už 
v roce 1973 popsal pøípady pacientù, kteøí pøestali užívat 
antirejekèní medikaci a zemøeli poté, co poznali dárce a byl 
jim odporný (Basch, 1973).

Po transplantaci se objevují úzkost, posttraumatická 
stresová porucha, psychotické pøíznaky a nezøídka deprese 
(Telles-Correia et al., 2006). Zvláštì ženy si po transplantaci 
pøipadají neatraktivní a trápí se obavami, zda partner jejich 
„nové tìlo“ pøijme (Storkebaum, 2005). Obecnì pro ženy 
znamená jaterní transplantace vìtší psychosociální zátìž, 
zároveò po transplantaci ženy referují horší kvalitu života 
než muži (Blanch et al., 2004).

Posttransplantaèní depresi vysvìtlují psychodynamicky 
orientovaní psychiatøi ztrátou orgánu vnímanou podobnì 
jako ztrátu blízké osoby, èi jako reakci na zážitek totální 
bezmocnosti a závislosti na lékaøské péèi (Storkebaum, 2005). 
Mluví se i o depresi zpùsobené pocity viny. Nìkdo musel ze-
møít, aby oni mohli žít. Špatný psychický stav po operaci bývá 
také u osob, kterým nìkdo blízký zemøel pøi velké operaci. 
Oni operaci pøežili a i tento pocit mùže být spojen s pocity 
viny (Proè já žiji, když on/ona nemùže?). Jedná se o podobné 
prožitky, jaké popisovali vojáci pøi návratu z války ve Vietna-
mu, když kamarád nepøežil, ale oni ano (Blacher, 2000).

Pøípravné rozhovory s psychologem èi psychiatrem by mìly 
psychickým komplikacím po transplantaci pøedcházet. Jejich 
cílem je mobilizovat psychiku k boji a pomoci zpracovat ne-
vìdomé konflikty, aby se nastavila stabilní emoèní reaktivita 
(Storkebaum, 2005).

Samostatnou problematiku pøedstavuje relaps abúzu alko-
holu po úspìšné transplantaci. Gedaly a kol. (2008) popisují 
relaps abúzu alkoholu u 19 % z 387 sledovaných pacientù 
nadužívajících alkohol v minulosti. Transplantace jater dle 
dosavadních výzkumù nezlepšuje kvalitu života oproti stavu 
pøed transplantací, ale prodlužuje ho (Blanch et al., 2004).

Akil M, Brewer GJ. Psychiatric and behavioral abnormalities in Wilson´s 
disease. Adv Neurol 1995;65:171-178.

Amodio P, Del Piccolo F, Pettenò E, Mapelli D, Angeli P, Iemmolo R, 
Muraca M, Musto C, Gerunda G, Rizzo C, Merkel C, Gatta A. Prevalence 
and prognostic value of quantified electroencephalogram (EEG) altera-
tions in cirrhotic patients. J Hepatol 2001;35:37-45.

Ananth J, Swartz R, Burgoyne K, Gadasally R. Hepatic disease and 
psychiatric illness: relationships and treatment. Psychother Psychosom 
1994;62:146-159.

Bajaj JS. Minimal hepatic encephalopathy matters in daily life. World J 
Gastroenterol 2008;14:3609-3615.

Bakti G, Diech HU, Karlaganis G, Minder C, Bircher J. Mechanisms of 
excessive sedation response of cirrhotics to benzodiazepines: Model 
experiments with triazolam. Hepatology 1987;7:629-638.

Barbaro G, Di Lorenzo G, Soldini M, Giancaspro G, Bellomo G, Belloni 
G, Grisorio B, Annese M, Bacca D, Francavilla R, Barbarini G. Flumazenil 

Alkoholizmus

Odhaduje se, že u zhruba 15 % pacientù s nadmìrnou 
konzumací alkoholu se vyvine jaterní onemocnìní (Collis et 
Lloyd, 1992). Je známo, že u alkoholikù se vyskytuje anxióz-
ní a depresivní symptomatika èastìji než v bìžné populaci 
(Collis et Lloyd, 1992). V její léèbì nejsou vhodná tricyklická 
antidepresiva pro možnost indukce cholestázy (Ludwig et 
Axelsen, 1983). Nedoporuèují se ani benzodiazepiny, ne-
boś mohou zpùsobit vznik jaterní encefalopatie až fatální 
útlum dechového centra nezávisle na tom, zda je zmìnìna 
eliminace èi akumulace benzodiazepinù (Bakti et al., 1987). 
Pokud je jejich užití nutné, bývají lépe snášeny dlouhodobì 
pùsobící benzodiazepiny (oxazepam, lorazepam) (Ananth 
et al., 1994).

Terapeutického vztahu internisty s pacientem lze s vý-
hodou využít v motivaci k léèbì závislosti. Proto je ovšem 
dùležité, aby byli hepatologové více edukováni o prùbìhu 
léèby alkoholizmu v léèebnách návykových nemocí a znali 
základy vedení motivaèního rozhovoru.

Závìr

Užší spolupráce psychiatrù s hepatology by pøedstavovala 
benefit pro pacienty v péèi hepatologù, neboś velká èást z nich 
má psychiatrickou komorbiditu. Pro vìtšinu psychiatrických 
symptomù pacientù s jaterním onemocnìním lze nalézt 
efektivní a bezpeènou léèbu. 
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Prediction of hepatic encephalopathy after TIPS 
(transjugular intrahepatic portosystemic shunting)  
study of 896 patients
Hulkova, M., Safka, V., Routhu S.K., Fejfar T., Jirkovsky V., Hulek P., Hosak L.

II. Department of Internal Medicine, University Hospital in Hradec Kralove, Czech Republic

Objectives
The Transjugular Intrahepatic Portosystemic Shunt (TIPS) is a effective treatment for complications of por-
tal hypertension, especially variceal bleeding and ascites. Unfortunately as the blood bypasses the liver 
after shunting, toxic substances like ammonia damage brain. As many as 30% of patients after TIPS have 
new or worsened hepatic encephalopathy after TIPS (2).
Hepatic encephalopathy (HE) is associated with low quality of life (1) and mortality of patients with liver 
disease (2).
The aim of our study was to establish predictors of post-TIPS hepatic encephalopathy in a sample which is 
worldwide unique in its size.

Methods
Single centred study was concluded by multidisciplinary team based on retrospective analysis of clinical 
data from 19 years period. We have analysed predictive value of predictors mentioned in other smaller 
studies using Kruskal-Wallis test and ANOVA for quantitative variables, to find significant predictive values 
for developing HE.
We excluded patients under 18 years of age and patients with an unsuccessful TIPS insertion.

Conclusion
Selecting patients at high risk of encephalopathy before TIPS can specify the indications of TIPS. There are 
other alternatives to TIPS available, for example repeated punctions for refractory ascites.

Declaration of disclosure
No competing interest. The study was supported by the research grant IGA NS/10363-3.

Results
Results showed that these factors were not associated with development of HE after TIPS: Pre-TIPS Hepatic 
Vein Pressure, Pre-TIPS Portal Pressure Gradient, Post-TIPS Portal Vein Pressure, Post-TIPS Portal Pressure 
Gradient, Diameter of The Stent, Erythrocyte Sedimentation Rate, Haemoglobin, Erythrocytes, Leucocy-
tes, Blood Pressure, Heart Rate, Sodium, Serum Bilirubin, Conjugated Bilirubin, Gamma-Glutamyltransfera-
se (GGT), Alkaline Phosphatase, Total Protein, International Normalized Ratio (INR), Total Cholesterol, Am-
monia, Sex, Urgency of TIPS, Type of The Stent, the use of more than one shunt, Pre TIPS Child-Pugh Class.

The Age at TIPS, Creatinine, Albumin, and presence of Diabetes Mellitus at TIPS are strongest predictors 
for development of HE after TIPS (p<0.000). Please see the table 1 for details of all factors associated with 
developing HE after TIPS. 

References:
1.	Campbell MS, Brensinger CM, Sanyal AJ, Gennings C, Wong F, Kowdley KV et al. Hepatology, 2005; 

42:635–640.
2.	Masson S, Mardini HA, Rose JD, Record CO. QJM, 2008; 101:493–501.

Minimum Maximum Mean Standard  Deviation P Value*
Age at TIPS 18.3 83 54.5 11.1 <0.001
Pre-TIPS Portal Vein Pressure 5 54 30.5 6.3 0.003
Post-TIPS Hepatic Vein Pressure 0 34 13.2 4.5 0.015
Mean Corpuscular Volume 58.8 121 90.6 8 0.018
Thrombocytes 13 1111 129.9 97.9 0.012
Serum Creatinine 25 740 102.2 81.4 <0.001
Alanine Aminotransferase (ALT) 4.7 2661.2 67.4 189.6 0.004
Aspartate Transaminase 5.9 6000 105.5 368.8 0.043
Albumin 14.6 51.9 30.7 6.7 0.004
Pre TIPS Child-Pugh Points 5 14 8.3 2.2 0.002
Diabetes mellitus <0.001

*Note: the p value describes differences between group with HE and without HE.
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  » Introduction «  
Some authors consider hepatic encephalopathy to be a benign complica-

tion of TIPS, which only decreases the quality of life (Masson et al., 2008). 

On the other hand, Vignali et al. (2005) found that the mortality a� er TIPS 

was signifi cantly higher in patients with postprocedural encephalopathy. 

The aim of this study was to determine whether the occurrence of overt 

hepatic encephalopathy a� er TIPS is associated with an increase in the 

post-TIPS mortality.

  » Hypothesis «  
The mortality a� er TIPS is associated with the incidence of overt hepatic 

encephalopathy.

  » Subjets and Methods «  
Subjects: The cohort of 755 patients (258 women; mean age 53.1±13.2 

years) underwent TIPS during a thirteen-year period (the mean follow 

up 33.7 months). Subjects were followed up for the presence of overt 

hepatic encephalopathy and other possible risk factors for mortality. 

Variceal bleeding (N=436), refractory ascites (N=217), both ascites and 

variceal bleeding (N=43), and other complications of portal hypertension 

(N=59) were indications for TIPS.

Statistical Methods: Data were analyzed by means of the Cox regression 

and Kaplan-Meyer curve using the statistical program NCSS 2007. Data from 

patients who did not die due to the liver failure were censored. We also cen-

sored data of survival period from the patients which were later indicated 

to orthotopic liver transplantation on the date of liver transplantation.

  » Results «  
We obtained complete data on both overt hepatic encephalopathy and 

causes of death from 85% (659) subjects. Two hundred and eighteen 

patients had the Child-Pugh score A, three hundred and fourty–four B, 

and one houndred and ninety-three Child-Pugh score C before TIPS. Fi� y-

four and six patients had the hepatic encephalopathy of grade I-II and 

III-IV, respectively, according to the West Haven Criteria. The rest of them 

had no overt hepatic encephalopathy before TIPS.

Four hundred and eighty–four patients were dead on the date 

of analysis. The most common causes of death are displayed in Table 1. 

Fi� y - three subjects were later indicated to the liver transplantation 

because of unsatisfactory clinical course a� er TIPS.

The mortality a� er TIPS was signifi cantly associated with the presence 

of overt hepatic encephalopahy a� er TIPS (p=0.019), when adjusted for 

age, gender and the TIPS indication. The p value of this model was 0.000. 

The hazard ratio of hepatic encephalopathy a� er TIPS was 1.40. See Fig. 1.

  » Conclusion «  
Our fi ndings suggest that hepatologists should be careful about the 

clinical state and treatment of patients who have developed hepatic 

encephalopathy a� er TIPS.

  » References «  
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of experience. QJM. 2008;101:493-501. 

Viginali C, Bargellini I, Grosso M et al. TIPS with expanded polytetrafl u-2. 

oroethylene-covered stent: results of an Italian multicenter study. Am 

J Roentgenol. 2005;185:472-480. 

  » Acknowledgments «  
The study was supported by the Research Project MZO 00179906, and 

the grants IGA NS/10363-3, MSM 21620816/4 and GAUK 73809.

Hulkova M1, Hosak L1, Fejfar T2, Hulek P2

1Department of Psychiatry, University Hospital and Faculty of Medicine in Hradec Kralove, Sokolska 581, 500 05 Hradec Kralove, Czech Republic 
2Department of Gastroenterology, University Hospital Hradec Kralove, Czech Republic
Email: michaela.hulkova@gmail.com

Table 1

Cause of death Liver 
failure

Infection (mostly 
bronchial infection)

Cardiac 
disease

Hepatorenal 
syndrome

Hepatocellular 
carcinoma

Number of dead 140 44 44 24 22

Fig. 1: Kaplan – Meier curve for survival a� er TIPS

Description: Blue colour - patients with the occurence of overt hepatic 

encephalopathy, red colour- patients without the occurence of overt 

hepatic encephalopathy (p = 0.019).
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