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PURPOSE OF THE COURSE UNIT

To introduce the peculiarities of urinary tract anatomy and function in children, its
syndromes, terminology of kidney and urinary tract, as well as their diseases:
etiology, clinical features, novel diagnostic and management methods, genetic
characteristics and prevention.

THE MAIN TOPICS OF COURSE UNIT

Anatomical and functional peculiarities of urinary tract in children. Glomerular
circulation and function. Anatomy of urinary tract. Functions of urinary tract: filtration,
secretion, concentration, hormonal.

Evaluation of urinary tract in children. Laboratory (biochemical, immunological),
instrumental, imaging and genetic tests, and evaluation of their results.

Fluid and electrolyte balance. Homeostasis. Calcium, phosphate, potassium,
magnesium and sodium balance. Acid-base balance and its disorders. Disorders of
electrolytes and acid-base balance. Genetics of fluid and electrolyte balance disorders.
Nephrological syndromes in childhood. Leukocyturia, hematuria, proteinuria,
poliuria, anuria, hypoisosteuria, azotemia, hypertension, edema and their clinical
relevance.

Pediatric urinary tract infection (UTI). Morbidity, etiology, risk factors, clinical
features, imaging, differential diagnosis, treatment. UTI prophylaxis.

Acquired glomerulopathies in childhood. Morbidity, etiology, principal
pathophysiological mechanisms. Most relevant clinical and morphological forms: post-
infectious glomerulonephritis, membranous nephropathy, C3 glomerulopathy, rapidly
progressing glomerulonephritis, IgA nephropathy, dense deposit disease. Diabetic
nephropathy. Kidney diseases manifesting with nephrotic syndrome (NS): minimal
change NS, focal segmental glomerulosclerosis. Steroid resistant, dependent and
sensitive NS. Genetic diagnostics. Diagnostics, histological differentiation and
treatment of glomerulopathies. Long-term outcomes of glomerulopathies.

Systemic diseases with kidney involvement. IgA vasculitis, systemic lupus
erythematosus, ANCA-associated vasculitis. Immunological diagnostics.
Immunosuppressive therapy. Prognosis.

Tubulointerstitial nephritis. Etiology, clinical and laboratory diagnostics,
treatment. Toxic and drug-induced and nephropathies.




Inherited kidney diseases. Congenital NS. Alport syndrome; Cystic kidney
diseases: autosomal dominant polycystic kidney disease, autosomal recessive
polycystic kidney disease, juvenile nephronophtisis. Fabry disease.

Tubulopathies. Distal renal tubular acidosis. Proximal renal tubular acidosis. Genetic
diseases manifesting with Fanconi syndrome: Dent’s disease, cystinosis, tyrosinemia
type I, galactosemia, Lowe syndrome. Mixed renal tubular acidosis. Bartter syndrome.
Gitelman syndrome. Renal glucosuria. Nephrogenic diabetes insipidus.

Pediatric nephrolithiasis. Pathophysiology and risk factors. Diagnostic algorithm of
nephrolithiasis. Monogenic causes of nephrolithiasis. Prevention of nephrolithiasis in
children.

Disorders of calcium balance. Vitamin D resistant rickets; hypervitaminosis D;
infantile hypercalcemia.

Disorders of phosphorus balance. X-linked hypophosphatemic rickets.
Congenital anomalies of kidney and urinary tract. Most common forms. Kidney
dysplasia and hypoplasia, vesicoureteral reflux and its grades, hydronephrosis. Cystic
dysplasia. Syndromes and kidney anomalies. Diagnostics and management
approaches. Genetic predisposition.

Arterial hypertension. Epidemiology, etiology, pathophysiology, differential
diagnosis. Evaluation of a child with elevated blood pressure. Ambulatory blood
pressure monitoring. Pharmacological and non-pharmacological management. Target
organ damage.

Urination disorders. Daytime urinary incontinence and nocturnal enuresis.
Neurogenic bladder. Monosymptomatic and non-monosymptomatic nocturnal
enuresis. Psychological and psychiatric aspects of urination disorders. Dysfunctional
urination. Diagnostics and urodynamic investigations. Pharmacological therapy,
urotherapy.

Acute kidney injury. Most common causes, clinical features and course, outcomes.
Types: pre-renal, renal, post-renal. Neonatal acute kidney injury and its
management. Conservative therapy, indications for kidney replacement therapy.
Hemolytic-uremic syndrome, its forms and outcomes. Genetic diagnostics. Medication
prescription in children with impaired kidney function.

Chronic kidney disease. Most common causes in childhood, clinical features,
laboratory features. Chronic kidney disease stages. Renal osteodystrophy, growth
impairment, acidosis, anemia, renal hypertension. Hepatorenal syndrome. Nutritional
and pharmacologic management. Immunization of children with chronic kidney
disease.

Kidney replacement therapy. Indications for kidney replacement therapy and its
modalities. Pediatric peritoneal dialysis and its peculiarities. Automated peritoneal
dialysis. Peritonitis. Advantages of hemodialysis, contraindications. Immunological
work-up before and after kidney transplantation. Follow-up of children after kidney
transplantation. Intensive care early after kidney transplantation, transplantation
stages. Immunosuppression after kidney transplantation. Complications of kidney
transplantation. Acute kidney transplant rejection. Chronic kidney transplant
rejection. Infections and immunosuppression.

Medications and kidney. Medication nephrotoxicity. Contrast imaging and kidneys.
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