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The student is required to present a report on a specific topic 

that is coordinated with the coordinating lecturer. The report 

has to include an analysis of the most recent scientific 

publications and has to be presented for evaluation.  

  

Evaluation criteria (minimum passing grade – 5 points): 

a) relevancy, novelty, and compliance with the chosen topic 

of the report (2 points); 

b) the structure and scope/volume of presentation, clear 

presentation of knowledge, argumentation, conciseness, 

specificity (2 points); 

c) identifying and raising problematic issues, presenting and 

validating conclusions (2 points); 

d) demonstration of the potential applicability of knowledge 

on the reviewed topic in the dissertation (2 points); 

e) visual presentation of the report, ability to participate in 

the discussion, oratory skills (2 points). 

 

PURPOSE OF THE COURSE UNIT 

 
To learn and compare the peculiarities of clinical physiology, mechanisms, and 

causes of pathology in the organs and systems of children of different ages groups; 
to know the possibilities of recovery and support of vital organs functions, including 
the methods and techniques currently used to achieve these goals; 

to analyze the strengths and weaknesses of the methods used for recovery and 
support of organ functions, trends in modern research to improve these methods. 

 

THE MAIN TOPICS OF COURSE UNIT 

 
Respiratory physiology and respiratory failure. Peculiarities of respiratory function 

in different age groups of children (neonatal period, infancy, early childhood, 
adolescence), transportation of oxygen from environment air to the cell. Causes 
and mechanisms of respiratory dysfunction in different age groups, types of 

hypoxia. Non-invasive and invasive methods for administering oxygen and 
supporting respiratory mechanics, their disadvantages and advantages, 

opportunities for improvement, and scientific achievements. 
Clinical physiology of hemodynamics, peculiarities in different age groups, 
available methods for its monitoring (non-invasive and invasive): possibilities of 

cardiac and organ blood circulation monitoring in children with different age. 
Causes and pathogenesis of various origins of shock. Methods of recovery and 

support of cardiac work and organ blood circulation: fluid therapy, inotropic and 



vasoactive drugs, life-saving technologies (ECMO, artificial heart), weaknesses of 
their application, directions and possibilities of improvement, currently relevant 
scientific topics. 

Clinical physiology of kidney function, the role of kidney function in the regulation 
of arterial blood pressure, water - electrolytes, and acid-base balance. Acute kidney 

injury, causes, pathogenesis, diagnostic criteria, and monitoring methods. Methods 
of recovery and support of kidney function: conservative (drugs, fluids), kidney 

replacement therapy, kidney transplantation. Kidney replacement therapies for 
children of all ages and in a variety of clinical situations; strengths and weaknesses 
of these methods (application indications, contraindications, complications), 

perspectives of the equipment used, relevant scientific research for the 
improvement of these methods. 

Acute liver failure, characteristics in the pediatric population. Clinical physiology of 
liver function, pathogenesis, and diagnosis of liver disorders. Fulminant liver 
failure. Therapies that restore and support liver function: pharmacological therapy 

and extracorporeal replacement therapy (therapeutic plasma exchange (TPE), 
coupled plasma filtration adsorption (CPFA), MARS). Strengths and weaknesses of 

the application of these methods (indications, contraindications and complications), 
perspectives of the technologies used, and relevant scientific research for the 
improvement of these methods. Indications for liver transplantation. 

Acute metabolic decompensation. The most common metabolic emergencies in 
children: 1) emergency hereditary metabolic disorders with hypoglycemia, 

hyperammonemia, and metabolic acidosis; 2) decompensation of diabetes mellitus 
with diabetic ketoacidosis and hyperglycemic hyperosmolar coma. Factors 
provoking metabolic emergencies, clinical syndromes, and the significance of 

laboratory tests in the diagnosis of metabolic crises: hypoglycemia, hypoketonic 
hypoglycemia, hyperglycemic ketoacidosis, hyperammonemia, anion gap 

metabolic acidosis, myoglobinuria. Treatment strategies: emergency management 
of metabolic crisis, prevention of treatment complications, pharmacological and 
extracorporeal correction of hyperammonemia, and other possible methods of 

treatment for congenital metabolic diseases. The analysis of identified abilities of 
restoration and support of metabolic dysfunction and scientific research that is 

being carried out to improve these opportunities. 
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