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SUMMARY 
 

Efforts to evaluace and quantify liver functions has accompanied hepatology over the last 50 
years at least. Quantification of liver function was hindered by multiple blood samploing, the 
low specificity of monitored parameters and the risk of allergic reactions when using 
conventional chromoexcretory tests. The introduction of breath tests using the non-radioactive 
isotope 13C allows non-invasive and highly accurate measurement of liver function. 
Especially 13C.methacetin is a very suitable substrate for evaluation demethylační and 
oxidative capacity of hepatocytes.  
Using the breath test with 13C-methacetin is noninvasive, easy for patients and the results are 
reproducible.  
The aim of this thesis is to introduce the use of breath test with 13C-methacetin into clinical 
practice as one of standard items in the care of patients with chronic liver diseases.  
In the first study we are evaluating liver function using breath test with 13C-methacetin in 
patients with liver cirrhosis. The results show that the breath test reliably distinguishes 
patients with liver cirrhosis from patients without liver damage. Using ROC curves we 
demonstrate that the most advantageous time of the breath test that best predicts the final 
diagnosis is 40 - 60th minute of examination.  
The second study deals with correlations of breath test with 13C-methacetin with the classical 
Child-Pugh score and some commonly used laboratory parameters, respectively. Based on our 
results we found that the breath test with 13C-methacetin can not only accurately distinguish 
patients with cirrhosis of the liver from healthy subjects but can also differentiate patiens 
according to the severity of liver cirrhosis (the original Child-Pugh class A vs. B vs. C) . 
Likewise it can identify patients whose underlying liver borders with liver failure.  
Furthermore, we found that all statistically significant results of the breath test with 13C-
methacetin have greater decision-making strength than values of common biochemical tests.  
In a third study, we deal with assessment of liver function in patients with heart failure. The 
actual results showed a significant reduction in metabolic liver function in patients with 
advanced heart failure (NYHA IV) and a significant difference in microsomal liver function 
between patients with heart failure (NYHA II-IV) and healthy controls. 
Next part of our work showed that the concentration of NT-proBNP and metabolic liver 
function assessed by breath test with 13C-methacetin in the first days of acute decompensation 
do not change significantly. The work also showed no significant inverse correlation between 
NT-proBNP and metabolic liver function. The level of metabolic liver function was  
significantly correlated only with serum iron binding capacity. An interesting result is the 
correlation between NT-proBNP concentration and that of ceruloplasmin.  
The last section of the thesis presents a unique case of a patient with Amanita phalloides 
poisoning in whom the ingestion of more than ten times the lethal dose led to the development 
of acute liver failure without renal impairment. On conservative therapy quick repair of liver 
function occurred without the use of elimination methods. Recovery of the patiens was 
mirrored by marked improvement of the 13C-methacetin breath test. 
Our results clearly show that the breath test with 13C-methacetin is able to detect early as well 
as advanced liver dysfunction and may be used for the evaluation of therapeutic effects in 
liver failure.  
Although so far there is no consensus regarding the use of 13C-methacetin breath tests in 
clinical practice, we believe that the test will find its place in the evaluation of liver function 
over the broad spectre of liver disease.  
 


