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Lecture № 5  "Urinary tract infections in children" - 2 hours.
1. Substantiation and currency of the topic. A urinary tract infection (UTI) is a bacterial infection that affects any part of the urinary tract. Although urine contains a variety of fluids, salts, and waste products, it usually does not have bacteria in it. When bacteria get into the bladder or kidney and multiply in the urine, they cause a UTI. The most common type of UTI is a bladder infection which is also often called cystitis. Another kind of UTI is a kidney infection, known as pyelonephritis, and is much more serious. Although they cause discomfort, urinary tract infections can usually be quickly and easily treated with a short course of antibiotics.
2. Goal of lecture: 
 - Educational: to acquaint students with modern ideas about etiology and pathogenesis, classification, clinical course, and additional methods of diagnostics of urinary tract infections in children, the student should be able to diagnose this pathology, prescribe treatment and to plan preventive measures.

         - Educative: read s contribution of scientists to the study of urinary tract infections in children, to be able to bring the parents of treatment is the prevention expediency activities for of urinary tract infections in children.

3. Plan and organization of lecture structure.

	№
	Basis and content of lecture
	Purpose of lecture
	Type and equipment
	Time

	1
	2
	3
	4
	5

	I.
	Preparatory stage
	I
	Auditorium of the
	5%

	1.

2.
	Purpose of lecture 

Positive justify of students

	
	university, showing a: patients, x-rays, codogramms, tables, slide-show.
	

	II.


	Main stage
The lecture
	II
	
	90%

	3
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	III
	Final stage
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	4.
	Conclusion
	
	
	

	5.
	Answer the questions
	III
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	Questions to independent
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4. Content of lecture materials. 
Urinary tract infections in children.
The term "infection of the urinary system" is widely spread in the world literature to indicate infective process in the urinary system without special indication of the injury level (upper or lower urinary ducts, renal tissue or bladder). Thus, a numerous group of diseases, which are connected with microbial invasion into the urinary system are known under this term.
Pyelonephritis is a microbial-inflammatory process in the tubulointerstitial tissue of the kidneys. Cystitis is an inflammatory process of the vesical mucous membrane, which is connected with bacterial influence. If there are no data for tubulointerstitial injury of the renal tissue, but there are signs of inflammatory process in the urinary system and they are difficult to determine, in this case the term "infection of the urinary system" is applied.
Primary pyelonephritis is microbial-inflammatory process in the renal tissue, occurring in the normal kidney.
Secondary (obstructive and nonobstructive) pyelonephritis is a pathology, arising on having organic and functional changes in the kidneys of hereditary and congenital character.
Secondary nonobstructive pylonephritis may be connected with metabolic disturbances, congenital and acquired immunodeficit conditions, endocrine disturbances, local changes of fermentative signs.
Secondary dysmetabolic pyelonephritis is a variant, conditioning microbe-inflammatory process in the renal tissue, where bacterial invasion occurred on the back-ground of metabolism disturbance (of urine acid, oxalic acid, tubulopathy).
Secondary obstructive pyelonephritis occurs on the background of congenital malformation and functional uropathies.
Etiology: A term microbial inflammatory process means bacterial influence. The main bacterial agent in development of pyelonephritis is colon bacilli. Prevalence of colon bacilli is connected with their stability to different chemical preparations.
Staphylococcus pyelonephritis is revealed very frequently, especially in children of early age. Diseases, caused by conditional pathogenic flora have become frequent lately. One of the causative agents is streptococcus of D-group, which is known as enterococcus. Not rarely a-form of enterococci is determined. These forms have high stability to antibiotics. B-proteus, as a cause of development of microbial-inflammatory process in the renal tissue non rarely turned out to be bacterial agent, which results in pyelonephritis.
Besides bacteria, mycoplasma may take place in development of pyelonephritis.
The role of viruses as etiologic factor of pyelonephritis is widely discussed.
Pathogenesis.
Factors, promoting arising and fixation of infection in the kidneys are of special attention of pathogenesis. There are hematogenic, lymphogenic and urinogenic ways of invasion into the kidneys. Lymphogenic way is not significant at children age. Hematogenic spreading of infection is characteristic of newborns and infants. Urinogenic (ascending) way is more characteristic of children. Stenosis of the urethra of girls, valves of the urethra of boys are predisposition factors for this way. Invasion of infection from the bladder to the ureter and pelvis promotes vesico-ureter reflux, having congenital origin or consequence of neurogenic dysfunction of the bladder. Lately a great attention in studying of pyelonephritis pathogenesis is paid to the immune system. Genesis of pyelonephritis and glomerulonephritis is explained by injury of the kidneys by the immune complexes.
Clinical features and diagnostics of pyelonephritis.
The first manifestation of pyelonephritis is signs of infection disease. They are increased temperature to 38 °C and over, chill, headache. Abdominal and  lumbar  pain  syndrome   are   typical   of the   disease.   Dysuretic disturbances   are   marked.   Urinal   syndrome   is   pathognomonic  for pyelonephritis. They are leucocyturia and bacteriuria (microbe quantity over 10 ). Moderate proteinuria and microhematuria may be determined too. Changes of hematological indexes in marked activity of process are leucocytosis, neutrophilosis, acceleration of the erythrocyte sedimentation rate.
Timely X-ray examination is very important in children with suspicion of pyelonephritis. X-ray allows revealing obstructive uropathy and level of the secondary changes, which develop in the renal tissue. Physician administrates excretory urography, mixtion cystourethragraphy. Functional laboratory methods (test by Zimnitcky, glomeruli filtration, clearance of creatinin) are very important for pyelonephritis.
Group of patients with latent course of pyelonephritis without clinical manifestation is very difficult for diagnostics.
Accidentally revealed on dispensary examination and any other disease, bacteriuria and leucocyturia are the main signs of diagnostics of latent pyelonephritis. The rate of this group is 25% of all patients with pyelonephritis. These children have microsymptoms of intoxication. They are pallor, shadows under the eyes, asthenia, muscular hypotension, decreased appetite, weight loss.
 The course of pyelonephritis is determined by interaction of the macroorganisms with microorganisms, which are revealed in invasion of bacterium into the renal tissue and manifested by the corresponding protective reactions. The course of acute variant of pyelonephritis is more favourable. It arises as marked manifestation, which testifies adequate interaction of the microorganism with the invaded pathogenic microflora and resulted in complete recovery (primary nonobstructive syndrome).
Chronic-recurrence variant is characterized by periodical exacerbation of the disease, which is connected with any infective process such as virus and unfavourable influence of the environment factors. Such wavy course of pathology is observed in secondary obstructive pyelonephritis. Impossibility of the organism to respond on invasion of the infection is accompanied by latent course of the process. The process has gradually increasing sclerosis changes in the renal tissue. Latent pyelonephritis is characterized by torpid-progressive course with decreased renal function. Progressive pyelonephritis leads to different complications both of the organs of the urinary system, and extrarenal ones. Signs of secondary obstructive uropathy may develop due to sclerosis of this or that area of the renal tissue. Lesion of the renal artery and veins, lymphatic vessels are frequent vascular complications.
Progressing of nephrosclerosis changes leads to development of chronic renal  insufficiency.   These  changes  may  be  in  obstructive pyelonephritis with marked dysmetabolic disturbances. 
Treatment of pyelonephritis.
The main tasks in treatment of patients are: 1. Elimination or decrease of microbe-inflammatory process in the renal tissue and the urinary tracts; 
2. Normalization of metabolic disturbances and functional condition of the kidneys;
3. Stimulation of the regenerative processes;
4.
Decrease of sclerotic process in the interstitial renal tissue.
Complex measures in pyelonephritis must be as follows:
1. Proper organization of general and motion regimen, providing reduction of the functional load on the kidneys and elimination of  products of metabolism from the kidneys;
2. Proper nutrition. The task of this nutrition is to decrease exertion on transport system of the renal canals and correction of metabolic disturbances;
3. Elimination of bacterial infection in the urinary tracts and influence on immunologic reactions;
4. Influence on the system of nonspecific protection;
5. Measures, directed at restoration of passage of urine, blood and lymph circulation in the renal tissue;
6. Early  sanitation of foci  of infection,   promoting   arising   and progressing of pyelonephritis;
7. Using of the symptomatic remedies and substitutive therapy in development of signs of the renal insufficiency.
Strict bad regimen is administered to children in acute period of the disease in having temperature, chill, toxicosis symptoms, dysuretic disturbances and pain syndrome.
Exacerbation of pyelonephritis, manifested as isolated aggravation of urinary syndrome doesn't require strict limitation of regimen. Physician administers home regimen with obligatory day rest. Therapeutic gymnastics is administered in decreasing of process activity, restoring functional conditional of the kidneys. Gymnastics for the abdomen, hip and lumbur muscles is of great importance.
Diet
Therapeutic nutrition of patients with pyelonephritis is based on two conceptions:
1. Limitation   of  separate   components   (protein,   sodium,   extractive substances) in food    due to inflammatory activity and decrease of excretory ability of the kidneys.
2. Correction of separate components insufficiency in food (potassium, vitamins) arising due to the kidney pathology.
Organization of diet therapy provides physiologic norm of food ingredients, vitamins and minerals.
In acute period of pyelonephritis with toxicosis, it is expedient to administer fruit-vegetable or fruit-rice diet days with increased consumption of liquid (1,5-21).
Regimen of nutrition is extended individually every 2-3 weeks, under the control of functional condition of the kidneys in decreasing of inflammatory process. Milk-plant diet with mild protein limitation (1,5-2g) per kg and salt to 2-3 g per day is recommended in the period of extrarenal manifestations of pyelonephritis. Products, containing extractive substances and ether oils (onion, garlic, meat broth, coffee, chocolate) are excluded from nutrition in the active period of the disease in order to spare the impaired organ. Fried products are forbidden. Protein of the animal origin is given in the first half of the day, according to daily rhythm of the exertion. For training the tubular function of the kidneys, regimen of nutrition has special peculiarities. In the first half of the day, the patient intakes products, containing acid valency, in the second-alkaline valency.
Administration of protein and plant food every 3-5 days depends on urine acidity, creates unfavourable condition for bacterium growth. There are variants of diet in pyelonephritis in children BA3 - I - sparing for patients with disturbed function of ammonium and acidogenesis (salt 2g), BAB - III - transitional, from sparing to general food (salt 2,7g).This diet is similar to diet N5 by Pevzner. It is administered for patients with pyelonephritis with normal function of acid-ammoniogenesis. Regimen A2 - training (salt 3,7 g) is administered for patients in remission with normal renal function for 10 days every month.
Diet should be observed, at least, 1 year, after disappearance of signs of the disease. Regular functioning of the intestines is the main condition for successful treatment, as constipations promote disturbances of the circulation in the organs of the small pelvis and development of pathogenic flora. It is expedient to organize food intake 5-6 times a day for elimination intestinal dysfunction. Vegetable marrows, egg plants, carrots, beets, pumpkin, sweet melon, turnip as products, possessing antiinflammatory, diuretics properties and containing a great quantity of potassium, vitamins C and B are widely used.
Antibacterial therapy
The main condition for successful treatment of pyelonephritis is timely intensive and long using of antibacterial remedies. Activity of antibacterial remedies is changed due to duration of their using and increased resistance of microbic flora. Due to this, it is necessary to use antibiotics properly and in succession, in combination with other chemical remedies, taking into consideration spectre of their action and pharmacologic peculiarities. Remedies, using, at present, in treatment of pyelonephritis, may be united in some groups. 
Antibiotics
The main condition of proper choice of antibiotics for treatment of pyelonephritis is absence of toxic effect for kidneys in them (aminoglicosides). Antibiotics of penicillin group (ampicillin, oxacillin, carbenicillin, ampiox) and macrolides (erytromicyn, oleandomicyn) have less nephrotoxic effect. Cefalosporines (kefzol, ceporin, cefalexin, ceprobai and other) have a good effect in treatment of pyelonephritis. Aminoglicozides have powerful antibacterial effect (gentamicin, amicacin, brulomycin). Taking into consideration nephrotoxic effect of remedies of this group, it is necessary to pay attention to pharmacokinetics (excretion in 12 hours) and duration of using not more than 7 days, hi active process, duration of antibiotic therapy is 7-14 days under the control of sensitivity of urine microflora to antibiotics. Creation of optimal dose of antibiotics and urine acidity, which is achieved by administration of certain diet, soda, acid hydrochloridic, lemon (ampicillin - 5,5-6,0, erytromycin - 8,0-8,5, gentamycin -• 7,6-8,5). Administration of antibiotics with regard to urine reaction increases its efficacy by 27%. 
Nitrofuran derivatives
Nitrofuranes (furogin, furadonin, solafur) get into the renal canals not only by filtration, but also by secretion, which provides high concentration of remedies in the interstitial tissue. Possessing combined bacteriacid and bacteriostatic activity (5-7 mg/kg per day) they influence effectively on colon bacilli, less on staphilococcus, protei and enterococcus (pH - 5,0-6,0).

Duration of nitrofuranes using is on average 2-3 weeks. As antiexacerbation remedies, nitrofuranes are administered on average for 1-1,5 months.
Deficiency of vitamins group B, PP and C, allergic reaction may result from long use of nitrofuranes.
Remedies of nalidixic acid (nevigramon, negram).
Appearance of nalidixic group remedies in 70s' is of importance in treatment of bacterial inflammation of the urinary tracts, caused by protei and colon bacilli.
Resistance of negative flora of urine to these preparations has significantly increased lately. Administration of this group of remedies to children of the first 2 years should be very careful, due to their hepatotoxic effect. Combined administration of nalidixic group remedies and nitrofuranes are not recommended, due to decrease of antibacterial activity. Optimal dose is 50-60 mg/kg per day 4 times a day for 2-3 weeks (pH-5,5-6,5).
Nitroxolin derivatives (oxichinolin, 5-NOK) are widely used in treatment of pyelonephritis. They have antibacterial effect on negative and positive microbes. Remedies of this group are well absorbed in the intestines and their concentration in the urine is 20 times higher than in the blood. It is used in dose of 200-400 mg/kg by repeated course of 2 weeks with 10 days interval (pH - 5,5-6,0).

Derivatives of oxolin acid (gramurin) are antibacterial remedies with wide spectre of effect. They are effective against protei, colon bacilli, staphylococcus auri. Dose is 250-750 mg per day for 7-10 days (after meal). They are not recommended in renal insufficiency.
Sultan Ham id remedies
Excretion of sulfanilamides from the organism is mainly by the kindeys, which creates high enough concentration these remedies in the urine and their efficacy in treatment of pyelonephritis. In acute period of the disease, physician administers sulfanilamides of short effect (etazol, norsulfazol, sulfadimezin), after the course of antibiotics. Treatment is combined with the preparations of prolonged effect (sulfadimetoxin, sulfalen, madribon, sulfapiridazin). Combined remedies (bactrim, septrim) have a good effect too. These remedies consist of sulfametoxazol and trimetoprim. Combination of these remedies conditions their sinergic effect and provides bacteriacid effect on the wide spectre of microorganisms (colon bacilli, protei, streptococcus, klebsiella). Double intake of remedies (480-1440 mg/kg) provides their quick and high concentration in the blood, renal tissue and urine. Sulfanilamid preparations are administrated for 7-10 days, depending on the character of pyelonephritis course and renal function.
It's better to take them dissolved in water or 1-2% solution of sodium hydrocarbonatis (50-100 ml).
Choice of antibacterial remedies, prolonged intake and scheme of their using in peylonephritis are discussible. Our nephrology has position long enough, for example, using of antibacterial remedies on prolongation for 3 months in the acute course in primary pyelonephritis and 6-12 month in the chronic course of the disease, hi the acute period of the disease treatment is started with antibiotics, after that physician administers successive change of the course of antibacterial remedies (1,5-3 months). Following 3-9 months after remission, it is expedient to use interrupting maintenaning therapy with uroseptics (sulfanilamides) to prevent exacerbation of pyelonephritis. As remission becomes longer, the period of using antibacterial remedies decreases to 20 and after that to 10 days of every month. The other days of the month in intervals of intake of chemical preparations physician administers medical herbs with antibacterial properties.
For prophylaxis of dysbacteriosis diet and biological substances should be widely used.
Physical factors
Due to negative influence of prolonged medicamental therapy on functional condition of the kidneys it is necessary to change other therapeutic substances. Methods of electrotreatment and balneotherapy are widely spread in pyelonephritis. Electric procedures have antiinflammatory and diuretic effect. Sinusoidal module current may be used in hypotension of caluses-pelvis renal system.
Of substances of balneotherapy in pyelonephritis therapeutic water of mild mineralization by 5 ml/kg of weight to intake 3 times a day are widely used. The course of treatment by mineral water is 30 days. Chloride-sodium mineral bathes possess high efficacy, have tonic and regulation influence on the central nervous system and renal circulation. Potassium electrophoresis is used in activity of the process of 1-2 degree, which has hyposensitizing influence, decreases vascular permiability, improves tissue metabolism.
Antisclerotic therapy
Prolonged course of the inflammatory process in the interstitial tissue of the kidneys with accelerated formation of the collagen fibrous and sclerosis is one of the courses of successful treatment of patients with pyelonephritis. These factors determine necessity of using antisclerotic remedies, preventing development of chronic renal insufficiency. Lately it is recommended to use chinolin remedies (delagil, chlorochin, plagunil) in dose of 5-10 mg/kg per day. The course is 6-12 months. They possess antiinflammatory and antisclerotic properties, have positive influence on metabolism of the connective tissue.
Successful treatment of pyelonephritis includes the follow-up, successive use of hospital, polyclinic, local sanatorium and curort. Hospital treatment is administered in the acute period of the disease. Treatment in polyclinic or local sanatorium is administered after achieving partial or complete remission. For children with nonobstructive pyelonephritis, neurogenic dysfunction and vesico-ureter reflux, sanatorium treatment is more effective. Balneotherapy with simultaneous use of mineral waters is more effective.
RECOMMENDATIONS FOR PRACTICE

	CLINICAL RECOMMENDATION
	EVIDENCE RATING

	UTI should be suspected in patients with leukocyte esterase and nitrite present on dipstick testing, or with pyuria of at least 10 white blood cells per high-power field and bacteriuria on microscopy.
	C

	In young children, urine samples collected with a bag are unreliable in the evaluation of UTI.
	C

	The recommended initial antibiotic for most children with UTI is trimethoprim/sulfamethoxazole (Bactrim, Septra). Alternative antibiotics include amoxicillin/clavulanate (Augmentin) or cephalosporins, such as cefixime (Suprax), cefpodoxime, cefprozil (Cefzil), or cephalexin (Keflex).
	C

	A two- to four-day course of oral antibiotics is as effective as a seven- to 14-day course in children with a lower UTI. A single-dose or single-day course is not recommended.
	A

	Children with acute pyelonephritis can be treated effectively with oral antibiotics (e.g., amoxicillin/clavulanate, cefixime, ceftibuten [Cedax]) for 10 to 14 days or with short courses (two to four days) of intravenous therapy followed by oral therapy.
	A

	Prophylactic antibiotics do not reduce the risk of recurrent UTIs, even in children with mild to moderate vesicoureteral reflux.
	B

	Routine circumcision in boys does not reduce the risk of UTI enough to justify the risk of surgical complications.
	B


UTI = urinary tract infection.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.org/afpsort.xml.
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Antibiotics Commonly Used to Treat Urinary Tract Infections in Children

	ANTIBIOTIC
	DOSING
	COMMON ADVERSE EFFECTS

	Amoxicillin/clavulanate (Augmentin)
	25 to 45 mg per kg per day, divided every 12 hours
	Diarrhea, nausea/vomiting, rash

	Cefixime (Suprax)
	8 mg per kg every 24 hours or divided every 12 hours
	Abdominal pain, diarrhea, flatulence, rash

	Cefpodoxime
	10 mg per kg per day, divided every 12 hours
	Abdominal pain, diarrhea, nausea, rash

	Cefprozil (Cefzil)
	30 mg per kg per day, divided every 12 hours
	Abdominal pain, diarrhea, elevated results on liver function tests, nausea

	Cephalexin (Keflex)
	25 to 50 mg per kg per day, divided every 6 to 12 hours
	Diarrhea, headache, nausea/vomiting, rash

	Trimethoprim/sulfamethoxazole (Bactrim, Septra)
	8 to 10 mg per kg per day, divided every 12 hours
	Diarrhea, nausea/vomiting, photosensitivity, rash


5. Materials which activate students at lecture 

1. Anatomical and physiological features of special systems in childhood.

2. Special requirements for security systems in detail.

3. Differential diagnostics and infectious lower and upper Chechen hats in childhood.
6. General material and methodical lecture support.

Lecture type - combined; equipment – department auditoria, patient presentation, multimedia slides.

7. Materials for student's self-paced training.

а) from present lecture topic 
Literature:

1. Kliegman, R.M., St Geme, J.W., Blum, N.J., Shah, S.S., Tasker, R.C., Willson, K.M., & Behrman, R.E. (Eds.). (2019). Nelson Textbook of Pediatrics (21st ed.). 4264 p.
2. Ghai ”Essential pediatrics ” 9th Edition. 2019. 814  p.

3. Karavanaki KA, Soldatou A, Koufadaki AM, et al. Delayed treatment of the first febrile urinary tract infection in early childhood increased the risk of renal scarring. Acta Paediatr 2017;106:149-154. 
4. Shaikh N, Mattoo TK, Keren R, et al. Early antibiotic treatment for pediatric febrile urinary tract infection and renal scarring. JAMA Pediatr 2016;170:848-854. 

5. Subcommittee on Urinary Tract Infection. Reaffirmation of AAP Clinical Practice Guideline: The Diagnosis and Management of the Initial Urinary Tract Infection in Febrile Infants and Young Children 2-24 Months of Age. Pediatrics 2016;138(6). pii: e20163026. 

6. Stein, R., et al. Urinary tract infections in children: EAU/ESPU guidelines. Eur Urol, 2015. 67: 546. 
7. Shaikh N, Wald ER, Keren R, et al. Predictors of non-Escherichia coli urinary tract infection. Pediatr Infect Dis J 2016;35:1266-1268. 
8. Schwenger, e.m., et al. Probiotics for preventing urinary tract infections in adults and children. Cochrane database syst rev, 2015: cd008772.
Questions
1. Basic provisions for urinary tract infections in children.
2. Causes of development, the main clinical manifestations of cystitis and asymptomatic bacteriuria in children.
3. Definition, etiology of pyelonephritis in children.
4. The technique of objective examination of a patient with urinary tract infection.
5. Basic laboratory and instrumental methods of examination of a patient with urinary tract infection.
6. Complications of acute and chronic pyelonephritis.
8. Treatment of recurrence of pyelonephritis.
Task
Task 1.  A 8-month old boy was received at the hospital with complaints about slack sucking, frequent regurgitations, agitation, causeless temperature rises up to 38°С, infrequent urination up to 5-6 times per 24 hrs. During the reception to the hospital he had the temperature of up to 37,5o С, the cutaneous covering was pale and dry and the child was disquiet. Anamnesis extract: the child was born at the result of the second pregnancy the second half of which was accompanied by nephropathy, his birth weight was 3600 g, the breast feeding lasted for two months. The general urine analysis results were: 0,09, white cells - entirely, red cells  -2-3, bacteria ++. The bacteriological urine analysis results were: E. Coli 107  CFC/ml. Echography: symptoms of two-sided vesicoureteral reflux of the 3rd degree.

А. Assumed diagnosis

Б. Criteria of diagnostically important bacteriuria

В. Further examination plan

Г. Preparation of the child for radiographic urological examination

D. Criteria of Vesicoureteral reflux 3rd degree

Task 2.  A 12-year old girl was received at the hospital with complaints about painful urination, burning sensation during urination. The frequency of urination was of up to 12 times per 24 hrs. The body temperature was 36,7o С.  The girl fell ill after swimming in the sea. During the reception to the hospital the state of the girl was satisfactory, the body temperature was normal. The general blood analysis results were: hemoglobin – 130g/l, red cells - 5,0, white cells - 7,5, ESR – 8mm/h. The general urine analysis results were:: turbid, specific weight - 1021, reaction - alkaline, protein – neg., white cells - 25-30, red cells - 10-15, pavement epithelium – up to 10, bacteria +++, slime.  Uroleukogram – neutrophilic leukocyturia 

А. Assumed diagnosis

Б. Examination plan (obligatory examinations)

В. US-symptoms of the disease 

Г. Therapy plan

D. Physiotherapy 

b). for next practical topic 
Literature:

1. Kliegman, R.M., St Geme, J.W., Blum, N.J., Shah, S.S., Tasker, R.C., Willson, K.M., & Behrman, R.E. (Eds.). (2019). Nelson Textbook of Pediatrics (21st ed.). 4264 p
2. Brunner, S. B.A. (2017). Everything you need to know about rickets, Medical news today, 19.12.
3. Creo, A. L., Thacher, T. D., Pettifor, J. M., Strand, M. A., Fischer, P. R. (2017). Nutritional rickets around the world: an update, Paediatrics and International Child Health, 37:2, 84-98, DOI:10.1080/20469047.2016.1248170.
4. Vogiatzi MG, Jacobson-Dickman E, DeBoer MD: Vitamin D supplementation and risk of toxicity in pediatrics: a review of current literature. J Clin Endocrinol Metab 2014;99:1132-1141.
Questions
1. Define rickets. 

  2. What factors that contribute to the development of rickets? 

  3. Scheme pathogenesis of rickets. 

  4. Give the clinical characteristics of the initial period of rickets. 

  5. Give the clinical characteristics of the high period of rickets. 

  6. Describe the clinical features of the severe form of rickets. 

  7. How is the antenatal prevention of rickets? 

  8. How is the postnatal prevention of rickets? 

  9. How is the mild form of rickets? 

  10. How is the severe form of rickets?
Task
1. In a 3 years old child at the  registration in child's preschool establishment changes are exposed from the side of the bone system: bulges on ribs in the places of connection of bone and cartilaginous parts -  «», deformation of breastbone, X-shaped deformation of lower extremities. To the 3years old, grandmother had a child, not observed a doctor.

1.
What is the  most credible preliminary diagnosis?

2.
What investigations will confirm a preliminary diagnosis?

3.
Is there any optimum tactic of  the doctor in this situation?

4.
Are complications possible, and what?

5.
Work out a plan of clinical supervision and rehabilitation measures.
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