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1. Topic 29. Practical lessons № 35, 36:  "Glomerulonephritis in children"- 2 h.
2. Background
Glomerulonephritis-a social problem, since the disease occurs mainly in young age, often leads to chronic renal insufficiency (CRI), early disability and death rates of patients. That’s why theoretical and practical issues relating to new methods of diagnostics and treatment of patients with Glomerulonephritis (GN) remain relevant today, and require the development and implementation in practice.  Diagnoses of GN, despite a wide range of laboratory and instrumental examination methods at present are rather complicated, because clinical and laboratory erased picture of the disease. Also recently, difficult in diagnostic terms and determine the level of activity of the immune-inflammatory process in the kidney.
To date, the main focus in the treatment of immune-inflammatory diseases and the GN as a whole, is the use of hormonal immuno-depressive therapy, which aims to oppress immune inflammation and reactions the body's response. But in spite of this, it is not always possible to run immuno-pathologic process and achieve stable remission of disease are sometimes very difficult. In the literature there are works that describe application immuno-stimulators when glomerulonephritis, both as mono-therapy and in combination with immunodepressants.
Thus, diagnosis and treatment of MR remain open and sufficiently relevant today, issues which require further detailed consideration and in-depth study.

3. Purpose of the lesson
3.1. General purpose

Level I: familiarize students with the prevalence of GN in children, characterized by the concept of glomerulopathy and determine that it contains 
Level II: The student should know the etiological factors of GN pathogenesis of the disease, modern classification of diseases, clinical and diagnostic criteria of GN in children. 
Level III: to give students the opportunity to master the skills of reading analyzes of biochemical research immunogramy clinical urine. 

3.2. Educational goals


Read the works of leading domestic and foreign Pediatric Nephrology in the study of singularities of GN in children. Get a glimpse of glomerulopathy. Know the etiologic agent of GN. Have an understanding of the evolution of age and projections at GN in children. Able to convey to parents the feasibility of long-term adjuvant therapy to prevent GN loss of kidney function. Get modern ideas about chronic kidney disease and risk factors for chronic renal failure, the classification of children, the main directions of diagnostic and therapeutic measures. Know the main provisions of therapy.

3.3. Specific objective to know
- to know:

1. Definition of glomerulonephritis.

2. Prevalence and incidence of glomerulonephritis in children's populations, risk factors for the development of the disease.

3. Pathogenesis of glomerulonephritis.

4. Classification of glomerulonephritis in clinical course, period, degree of activity, presence of renal dysfunction.

5. Characterization of butcher clinical variants of GN in children.

6. Characterization of nephrotic syndrome.
7. Diagnostics of GN. 

8. Programs of treatment of the main variants of glomerulonephritis.

9. Differential diagnosis of GN. 

10. Complications of glomerulonephritis in children.

3.4. On the basis of theoretical knowledge on the topic:


- to master the techniques / be able to /: 

1. Collect anamnesis.

2. Identify the risk factors for the development of glomerulonephritis.

3. Conduct a clinical examination of the nephrologic patient.

4. Select the most informative methods of examination to determine the diagnosis and conduct differential diagnosis.

5. Interpret the results of laboratory tests, ultrasound and X-ray examination.

6. Establish a diagnosis according to the classification.

7. Develop a therapy plan for the child with glomerulonephritis.
4. Materials extracurricular self-study (interdisciplinary integration).
	№

	Discipline
	Know
	Be able to

	1
	2
	3
	4

	
	Previous disciplines

1. Pat. Anatomy
2. Pat. Physiology
3. Histology
4. Microbiology
5. Propadeutics  Pediatrics.
	Morphologіcal changes of the urinary system.

Pathogenesis of disease
The building wall of the urinary system in children of all ages.

The role of viruses and microorganisms in the occurrence of urinary system in children
Anatomical and physiological characteristics of urinary system in children
	Use knowledge of morphology for diagnosis.

Use knowledge of pathogenesis for the purpose of therapy.

Use knowledge to explain the clinical disease.

Verify the causative agent with additional methods.

Possess the methods of inspection of the urinary system in children.Rate the additional methods. Select the main pathological symptoms(syndromes) lesions of the urinary system.

	2.
	Next disciplines

1. Hospital Pediatrics
2. Hospital Therapy
	Etio-pathogenesis, main clinical forms, principles of treatment and prevention of urinary tract infections in children

Features of urinary tract infections in adults.
	Examine patients, prescribe treatment, prevention, conduct differential diagnosis with major clinical forms.



	3
	Interdisciplinary integration

1. Urinary tract infections


	Classification of congenital anomalies of urinary tract. Clinical features of cystitis, familial nephritis, polycystic kidney disease

	Investigate a child with kidney disease. Evaluate the datas of laboratory, instrumental investigations and make a program of treatment.




5. Contents of theme:
Glomerulonephritis (GN) is a nonspecific inflammatory disease of the renalglomeruli of imm nologic origin. Most forms appear to be brought about by thepresence of immune complexes in the walls of the glomerular capillaries withactivation of complement and initiation of an inflammatory  reaction. It has beengenerally accepted that soluble immune complexes become deposited in theglomeruli, but over the last few years evidence has been produced to suggest thatcirculating antibody reacts with antigen at fixed sites in the glomerular capillary wall. The other main immunologic mechanism is the activation of complement byantiglomerular basement membrane antibody fixing on to glomerular capillary walls. This mechanism is rare compared with the immune complex mechanism. Immunofluorescence techniques are used to demonstrate immunoglobulins (antibody) and complement give a granular pattern outlining the glomerularcapillary walls in the immune complex type, and an uninterrupted linear pattern alongthe capillaries in the antiglomerular basement membrane antibody type.

Classification:
Acute glomerulonephritis.
 I a) with nephritic syndrome - renal edema, arterial hypertension, hematuria, proteinuria;
b) with nephrotic syndrome - marked edema, high proteinuria (3 gr per day and more), hypoproteinemia, blood cholesterol is increased;
c) with nephrotic syndrome, adding arterial hypertension, hematuria;
d) with urinary syndrome
II Renal function : normal,  damaged, acute renal  insufficiency.
 
 Chronic glomerulonephritis.
a) nephrotic form - marked edema, high proteinuria ( 3 gr per day and more), hypoproteinemia, blood cholesterol is increased;
b) hematuric form - hematuria with proteinuria;
c) mixed form - edema, hypertension, and urinary syndroms.
II Renal function : normal Damaged Chronic renal insufficiency
Activity of renal process
Period of exacerbation
Period of partial remission
Period of full clinical and laboratory remission
 
Subacute (malignant) glomerulonephritis
· Without disorders of renal function
· With disorders of renal function
· Chronic renal insufficiency

Pathogenesis of Glomerulonephritis:

The two main prosseses are involved in the pathogenesis of glomerulonephritis.

1. Autoimmune: antibodies (antiglomerular basement membrane) react with an antigen inbthe glomerular basement membrane and produce glomerulonephritis (5% cases).

2. Immune complex theory.

Streptococcal or other antigenes provoke antibody response, and the subsequent antigenantibody complexes in the circulation are deposited in the glomerular cappillary walls. These complexes activate the complement pathway with the liberation ofchemotactic factors causing polymorpho-leucocytic infiltration the release of lysosomal enzymes from neutrophils and the direct effect of the complement system lead to damage of the capillary wall including the glomerular basal lamina.

Clinical features of AGN (nephritic syndrome).

Typical clinical picture is presented now rarely.

• A latent period of from 5 days to 4-6 weeks occurs between

the streptococcal infectious and the abrupt or acute onset of nephritis

• Sings of intoxication (fatigue decreased appetite)

• Edema (periorbital, leg or sacrlal edema or generalized due to salt and water retention )

• Mild or severe hypertension (headaches, visual disturbances secondary to hypertension, rarely hypertensive encephalopathy may be the presenting complains of AGn)

• Sings of left ventricular failure (ortopnoe, breathlessness, 3achycardia)

• Renal impairment manifesting as oliguria or acute renal failure

• Dark urine (cola-colored urine)

• Changes on the retina (spasm of arteries, dilatation of veins, hemorrhages)

• Eclampsia due to cerebral edema and hypertension

• Sometimes the onset of the disease may be insidious with weakness, fatigue and malaise or mild edema as the most prominent symptoms after the history of a sore throat, respiratory disease or other

• In such situation urinalysis should be prescribed

• A history of streptococcal or other infection 1-4 weeks prior to onset

of erythrocyturea, proteinurea with development of edema or hypertension are patogonomic of

Acute glomerulonephritis.

Syndromes in GN:

– Urinary syndrome ( proteinuria (less than 3 gm day), RBCs and casts in the urinary sediment)

– Nephritic syndrome (abrupt onset of hematuria, proteinnuria (usually associated with non-nephrogenic range),castiuria, oliguria, hypertension)

– Nephrotic syndrome (proteinurea more than 3,5 gm/day, hypoproteinemia and hypoalbuminemia, severe adema,hyperlipidemia)

– Edema (mostly is locaried on the face (periorbital), is pale, warm, appears in the morning than decreased, in the second part of the day develops on the legs)

– Hypertensive syndrome (hypertension is hyperkinetyc and not severe):

• Hypertensive stage: complains on headache, disturbances of vision, insomnia; objective examination reveals high blood pressure, hypertrophy of left ventricular, signs of heart failure, cerebral and cardiac complications

• Stage of chronic renal failure signs and symptoms according to the stage (I - IV).

Nephrotic syndrome (NS) - clinical and laboratory syndrome wich includes:

• Proteinuriua more than 1 g/m2 24 hours (3,5-4 g/ 24 hours ),

• Hypoproteinemia with hypoalbuminemia less than 25 g/l, hyper-alfa-2-globulinemia,

• hyperlipiduri, lipiduria,

• edema.

Complications of NS

• nephrotic crises

• severe pain in abdomen, associated with peritoneal symptoms,

• fever,

• oliguria and look like thrombosis of mesenterial arteries and need urgent consultation of  surgeon),

• skin symptoms migrate erythema

Laboratory findings

• Urine analysis

• the urine may be scanty, brown, smoky of franky bloody.

• From 0.5 to 30 gr/day of protein excreted

• The urinary sediment contains RBCs, RBC cast (are

the pathognomic of glomerulitis from any etiology)

• WBC, renal tubular cells, WBC cast and granular (protein droplets) casts are also may be common

• Urinanalysis Nechyporenko (more than 50 000 RBCs in 1 ml of urine is named as hematuric component)

• Blood analysis (mild anemia (due to hypervolemia), mild leucocytosis, lympocytosis, increased ESR)

Laboratory findings biochemical blood analysis:

• (hypoproteinemia and hypoalbuminemia, hyperlipidemia (hypoalbuminemia trigg ers increased synthesis of all forms of plasma proteins including lipoproteins resulting in hyperlipidemia),

• elevated level of antistrepolysin-titre (more than 1:3000);

• serum complements levels (C3, C4 and the total hemolytic activity) are usually diminished during the active phase of the disease (returns to normal at 6-12 weeks);

• serum urea, creatinine may be elevated due to digurea and creatinine clearance reduced;

• hypercoagubility may result from

– increase urinary loss of antitrombin III

– altered levels and/or activity of protein C

– hyperfibrunogenemia due to increased hepatic synthesis

– impared fibrinolysis

– increased platelet aggregability

Instrumental investigation

• Renal biopsy usually required for diagnosis in adults

• Ultrasound examination may show enlarged kidneys

Parculiaritis of clinical and laboratory signs of CGn according to morphologic changes in kidneys

• Mesangioproliferative Gn (Ig A nephropathy) – isolated urinary syndrome, nephritic syndrome, hematuria in adults

• Mesangiocapillary Gn – nephrotic syndrome, urinary syndrome with hematuric component, hypertension

• Membranosus Gn – nephrotic syndrome (80%) in age 40-50

• Focal and segmental Gn - nephrotic syndrome, hypertension in Afro-Americans

• Minimal change disease - nephrotic syndrome in children

• Fibroplastic Gn - nephrotic syndrome (50%), hypertension, chronic renal failure
Differential diagnosis

Urinary syndrome

• Acute pyelonepritis

• Activation of primary chronic glomerulonephritis

• Toxic nephritis

• Goodpasture’s Syndrome

• Hereditary nephritis (Alport’s Syndrome)

Nephrotic syndrome

• Amyloidosis

• Diabetic nephropathy

• Colagenic nephtopathy (SLE scleroderma)

Hematuric component

• Malignancy associated nephritis

• Urotuberculosis

• Renal stones

An example of diagnosis

Acute glomerulonephritis, urinary syndrome, hematuric component.

Acute glomerulonephritis, nephrotic syndrome.

Chronical glomerulonephritis, urinary syndrome, hypertensive stage, phase of activation.

Duration of acute glomerulonephritis

• Recovering during first 2-4 weeks or 2-3month

• Prolonged duration (duration more than 4 month, full recovering is 2-3 times rare)

• Negative prognostic feature is nephrotic syndrome, associated with severe hypertension

• Development of chronic glomerulonphritis (urinary syndrome, edema or hypertension are

present more than 12 month)

Complications of acute glomerulnepherts

• Eclampsia (angiospastic encephalopathy)

• Acute heart (left ventricular) failure

• Acute renal failure
Treatment of acute glomerulonephritis

Acute glomerulonephritis have to be treated only in speciallised nephrologic department

– Regimen: bed-rest during 2-4-6 weeks until desappearing of edema and  normalizing of blood pressure

– Diet № 7a

– Daily record of fluide intake and output

– Restriction of dietary protein if azotemia and metabolic acidosis are present

– Salt free diet (Sodium intake is restricted only when circulation overload, edema, or severe hypertension is present)

The aim of drug therapy is recovering of the patient

• Anti microbal drug

• Symptomatic therapy

• Membranenostabilizative therapy

• Pathogenetic therapy

Antimicrobal therapy

• If a bacterial infection is still present when nephritis is discovered, it should be treated with an appropriated antimicrobial drug

• Semisynthetic penicillins in middle therapeutic doses have to be prescripted

Symptomatic therapy

Edema

• Loop diuretics such as furosemide or lasix (40-400 mg/day or 1-2 gr/day) help in the management of the expanded extracellular fuid volume (side effects: hypocholremic alkalosis, decreasing K, Na level in blood)

• In patients with decreased of furosemide should be prescribed uregit (50-200-500 mg/day orally) or the combination with the thiazides (hypothiazide 25-100 mgm/day)

• 2.4 % solution euphylline 10 ml i/v

• Albumin may help in the management of hypoproteinemia

• Daily weighting to check change in the body fluid status and record of fluid intake and output have to be made in patients which receive diuretics

Hypertensive syndrome

Antihypertensive drug therapy is usually started with single drug, but if there is incomplete response a second drug is added.

One of the following drugs as a single drug treatment can be used:

• ACE inhibitors(or angiotensine II reseptors blockers)

• (loop) diuretics

• calcium channel blockers (non dihydropiridine agents)

If single drug treatment is unsuccessful then the combination therapy may be given as two-drugs or

three – drugs therapy

Two – drug therapy:

• calcium channel blocker + diuretic

• ACE inhibitor + diuretic

Triple – drug therapy is used very rare

• calcium channel blocker + diuretic + ACE inhibitor

Such drugs as adelfan or trirezide (which contained fixed doses of several hypotensive drugs) are

not good in therapy of hypertensive syndrome

Hematuric component

• Dicinon (etamsilate) 2 ml 12.5% solution twice a day (7-10 days) i/m, then 0.25-0.5 three times a day orally

• Kvarcetin 1.0 in a half of glass of water three times a day.

• Ascorbinic acide 500 mg a day.

• Ascorutine 1 tabl. three times a day

• Rutine and other.

Membranostabilizative therapy

• Have to be prescribed in patients with AGn, urinary syndrome, hematuric component, after

prescription of symptomatic therapy.

• Unitiol (5 ml 5% solution i/m during 1 month)

• Dimephosphon (100 mkg/kg/day 1 month)

• Aminochinolytic drugs (delagil – 0.25 two times a day orally 1 month, then 0.25 a day during 5-12 month)

• (side effects: leucopenia, degeneration of retina, allergy, dyspepsia)

• ά-tocoferol ( 50 mgm/day – 5-12 month)

Pathogenetic therapy have to be used in patients with:

• Gn, nephrotic syndrome after 3-4 weeks from the beginning of the disease, when symptomatic and membranostabilisativetherapy is unsuccessful

Pathogenetic therapy includes:

• Glucocorticoids

• Cytostatics

• Anticoagulants and antiagregative drugs

Glucocorticosteroids

– Prednisolone 1 mg/kg/day for 4-6 weeks followed by decreasing of dosage on 2.5 mg each 5-7 days

– In patients with high activity of patogenetic process pulse-therapy with metylprednisolone (metipred, soly-pred, solu-medrol) (1000 mg/d three days) can be used and then therapy in previous doses

– (Side effects: obesity, hirsutism, disturbances of menstrual function, achne, Cushing syndrome, ulcers of alimentary tract, hyperglycemia, hemorrhagic, pancreatitis, psychiatric disturbances.

– After abrupt discontinuoing of the drug usage can be worsening of the duration of the main disease).

Cytotoxic drugs

• Cytotoxic drugs should be given in refractory cases or if glucocorticosteroids are contraindicated.

• Cyclophosphamide (1.5-2 mg/kg/day), imuran (2-3 mg/kg/day), leukeran, chlorbutin (0.2 mg/kg/day), cyclosporn A (sandimun) or others are given for 4-6 weeks at the nephrologic department and then 4-6 months at home under the control of blood analysis each 7 days.

• Pulse-therapy of cytotoxic drugs (1000-1200 mg of cyclophosphane i/v once a month 5-6 times) at specialized nephologicdepartment can be used

• (Side effects: cytopenia, dyspepsia, hemorrhagic cystitis, toxic hepatitis, sexual dysfunction, infertility)

Anticoagulants and antiagregants

Direct anticoagulants (fraxiparine 0.3-0.6 ml/day subcutaneous 10-14 days, heparin 5000- 10000 subcutaneous 4 times a day 1-1.5 month (under the control of time of blood coagulation or time of bluding) then gradual decreasing of the dose during 1 week)

Side effects: hemorrhages, allergy.

Non – direct anticoagulants (pheniline 0,045 – 0,06/d 1 – 2 month)

Antiagregative therapy (curantyl 200 – 400 mg/d, trental 600 mg/d 2 – 6 month)

In patients with high activity of pathologic process 4-component therapy have to be used (glucocorticosteroids, cytotoxicdrugs, anticoagulants and antiagregants simultaneously)

Treatment of eclampsia

• i/m: 25% solution of magnesium sulfates 10 ml 2-4 times a day;

• 1 ml of 25% solution of aminazine;

• 10 ml of 2,4% solution of euphyllin;

• 80-120 mg of furosemide;

• 30 ml of 40% glucose solution.

Instrumental methods of treatment.

Indications: side effects or nonefficasy of pathogenetic therapy

Contraindications: level of the Hb less than 80 gm/l, hypotension, leucocytopenia, thrombocytopenia, allergy on protein preparations, hemorrhagic complications, ulcer disease.

Types:

• Plasmapheresis (may be safer and more effective when high titers of anti – GBL antibodies are present in the case offulminant immune complex disease)

• Hemosorbtion

• Lymphosorbtion
CHRONIC GLOMERULONEPHRITIS

Chronic glomerulonephritisis the final stage of many different forms of g-n, but often the kidney is so badly damaged that it is impossible to determine the type of g-n that was the forerunner. In particular it is not possible to determine how many cases of chronic g-n were originally acute post-streptococcal g-n.

The kidneys of chronic g-n are reduced in size and have finely granular subcapsular surfaces. They are firm in texture and often have prominent small arteries indicating thickening as a result of hypertension. Hypertension is a feature of chronic g-n. Other clinical features were described in the lecture on renal failure.

Microscopically the glomeruli are solidified either partially or wholly. Tubules show much loss and atrophy, and arteries show intimal thickening. The interstitiumshows fine fibrosis and contains variable numbers of inflammatory cells. Immunofluorescence and electron microscopy are not of much help in sorting out the antecedent forms of g-n because the glomeruli are usually too severely damaged to enable specific patterns to be recognized.
NEPHROTIC SYNDROME

            Nephrotic Syndrome is a disorder in the human body, wherein large amount of protein leaks from the blood into the urine, due to damaged kidneys. This spill eventually leads to depletion of protein levels in the body, an increase in the levels of lipid and causes edema (swelling of body parts due to excessive accumulation of watery fluid). Although, it can occur at any age, children between the age group of 18 months to 4 years are at a higher risk.
              Approximately two in every 10,000 individuals suffer from Nephroticsyndrome. Let's evaluate the causes, symptoms and treatment for this kidney disorder.
 
                          Causes of Nephrotic Syndrome
            Nephrotic syndrome is caused due to the damage to the tiny blood vessels present in the kidney, that are designed to filter waste and excess water from the blood. This condition may arise due to various factors like diseases affecting other parts of the body, such as diabetes and mellitus. A person suffering from glomerulonephritis can also experience Nephrotic syndrome. Non-steroidal anti-inflammatory drugs (NSAIDs), which are harmful for the kidneys, can also lead to this disorder. It is also caused due to allergic reactions stimulated by some insect bites. Nephrotic syndrome may also be a hereditary disorder, though, the chances are very small.
                          Main causes of NS:

   1. Glomerulonephritis

   Various forms but membranous and membranoproliferative are commonest

   2. Lipoid nephrosis (minimal change disease)

   3. Focal and segmental glomerular sclerosis and hyalinosis

   4. Generalized systemic diseases:

                a) Diabetes

                b) Amyloid

                c) Systemic lupus SLE

                d) Schonlein-Henoch syndrome (HSP GN)

   5. Miscellaneous.

 
                             Symptoms of Nephrotic Syndrome
      The symptoms of this disorder vary from person to person, but the most common symptoms include:
Edema: Bloating or swelling of the body due to accumulation of water in excessive amounts. It is experienced by 95% of the patients suffering from this disorder. The swelling may be noticed in the face, feet, hands, abdomen etc.
Hematuria: A condition wherein the patient may loose blood while passing urine.
Oliguria: The quantity of urine a person passes, decreases substantially when he is suffering from this syndrome.
Pleural effusion: The person experiences difficulty in breathing, due to the accumulation of water in the space surrounding the lungs.
High-blood pressure: An individual suffering from this disorder experiences high blood pressure regardless of his age.
Other than these symptoms the patient experiences anorexia or loss of appetite, fatigue and the patient appears pale.


Patients may lose as much as 25g of protein in the urine each day and this has the effect of depleting the amount of albumin (and in some circumstances other proteins) in the blood. The decreased levels of serum albumin interfere with the colloid osmotic pressure and cause a loss of fluid from the capillaries into the subcutaneous tissues. This occurs particularly in the ankles and legs which become swollen due to edema. Effusions of fluid may occur in the peritoneal cavity (ascites) or in the pleural cavities in patients with severe forms of the NS. Serum cholesterol increases and may reach high levels, but not all cases of NS show high serum cholesterol. Various lipids show elevated serum levels, but it is not known why this is so. Doubly refractile fat bodies are found in the urine and probably reflect the fatty changes that take place in the tubular epithelium.

It is important to realize that the NS is not a disease; it is a syndrome caused by many different renal diseases. When a clinician encounters a patient with the NS it is important for him to determine the underlying condition, because the course and prognosis will depend on the underlying disease.
 Diagnostic
1. Urine protein exretion is more than 1 g/m2/day; exretion rates of more than 5 g/day are common in young children. Albumin is the principle urinary protein in NS.
2. Hypoalbuminemia (less than 2,5g/dl) is characteristic. Serum levels of alfa-1 globulin are decreased; levels of alfa-2 globulins, beta globulins, and fibrinogen show a relative or absolute increase.
3. Serum levels of cholesterol, tryglycerides, and total lipids are increased, reflecting both increased production and decreased clearance of lipid. Cholesterol levels vary inversely with serum albumin levels.
4. The urine contains hyaline and granular casts, free lipid, cholesterol-containing bodies, and fatty casts. Microscopic hematuria is present in 25 % of children with NS; gross hematuria or red blood cell casts suggests other glomerularadiseases.
5. Serum BUN and cretinin levels are midly increased in 25 % of children with NS, reflecting reduced intravascular volume; the levels normalize with onset of diuresis. Persistent of worsening azotemia suggests other glomerular diseases.
6. Serum complement levels are normal; a decrease suggests membranoproliferative glomerulonephritis or systemic lupus erythematosus. decreased serum levels of Factor B and Ig G may contribute to increased susceptibility to infection, decreased serum antithrombin III and plasminogen to increased risk of thrombosis.
 
         An individual, who shows the symptoms of Nephrotic disorder, is subjected to a blood test and urine test to measure the amount of protein, cholesterol and sugar in the blood. More sophisticated tests like ultrasound, CT scan, and MRI can be performed for accurate detection of the disorder. A biopsy of the kidney can also be helpful in determining the extent of damage suffered by the organ.
 
COMPLICATION

Nephrotic children are at increased risk of serious bacterial infection (S.pneumoniae, E. coli, H. influenzae), including septicemia, spontaneous peritonotis, urinary tract infections, and cellulitis. Promptly evaluate children with fever, abdominal pain, dysuria, etc. and initiate appropriate antibiotic therapy as indicated. The risk of deep venous and renal vein thrombosis is increased in nephrotic patients, due to their hypercoagulation state.
 
Treatment

The main methods of treatment of acute glomerulonephritis are regime, diet and medication which are determined by pediatricians, depending on the health of a sick child, treatment may be carried out in hospital or at home. In the acute period it is necessary to prescribe bed regime and warm the child. Bed rest should be observeduntil recovery of diuresis, reduction of swelling, lower blood pressure and elimination of massive haematuria (usually no more than 3 - 4 weeks).
 
                 The basis used diet is to limit the content of sodium in the diet, a temporary restriction of protein and fluid. "Therapy hunger and thirst" should not be applied, because it causes the collapse of the endogenous protein with hyperasotemia. In the first period of the disease salt-free diet must be used. The number of drunken fluid diuresis must exceed the previous day at 400 - 500 ml (to compensate for extrarenal losses). The total caloric content of food must meet the age requirements at the expense of fats and carbohydrates. During the first 4-6 weeks of illness some limitation of protein are desirable (up to 1-1,5g per 1kg body weight per day) with subsequent transition to physiological norms.
                In acute glomerulonephritis of the child's nutritional products, causing allergy and maintaining and strengthening hypertension and edema, are excluded. Products containing potassium must be added in the ration: potatoes, raisins, dried apricots, bananas. Only at renal failure the protein is limited to (1,0-1,5 - 2g / kg) at the expense of meat, fish, cottage cheese.
   Hereditary Nephritis (Alport's Syndrome)
This dangerous form of glomerulonephritis occurs in families and appears to be widespread in the country. Both males and females are affected but males have a much worse prognosis and die during early adult life; females fare much better, although a certain number will die from renal failure.
The clinical picture is varied but hematuria is the commonest symptom, coming on sometimes in childhood and tending to be recurrent. Proteinuria varies in its severity and some patients may have a nephrotic syndrome. Another feature is deafness of a high frequency type, but this is not always present; in some affected families some of the siblings may have deafness without the renal lesion. The course of those with renal involvement is a gradual development of chronic renal failure, particularly in the affected males. The genetic analysis seems consistent with autosomal dominant inheritance of a pleiotropic gene, with variable penetrance and expressivity.
The pathologic picture in the early stages is a focal form of glomerular involvement in which segmental areas of bland sclerosis occur in the glomeruli. Some cases show a proliferative picture in the glomeruli. Gradually, more and more glomeruli become sclerotic with concomitant tubular loss. Foam cells containing numerous different lipids are found in the interstitium. At one time foam cells were considered to be a specific change; this is not so; foam cells are found in patients with the nephrotic syndrome of various different origins. However, the presence of interstitial foam cells in a patient without the nephrotic syndrome should arouse the suspicion of hereditary nephritis. Another changesof interest in hereditary nephritis is the appearance of the glomerular capillary walls under the electron microscope. This change consists of a splitting of the basement membrane into several layers accompanied by varying numbers of small round dark particles. This change is common in hereditary nephritis. In addition to the morphologic changes described in GBM, recent studies have shown the absence from the GBM of the so-called Goodpasture antigen.
6. Materials of methodological support classes

6.1. Methodological support of classes

1.  Anatomical and physiological peculiarities of kidney.

2.  Main function of the tubular apparatus of the kidney

3.  Semiotics of kidney diseases in children.

4.  Methods of laboratory and instrumental investigations of the urinary system

6.2. Information necessary for the formation of knowledge - skills can be found in the literature

- basic: 
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. Mayer U, Schmitz J, Bräsen JH, Pape L. Crescentic glomerulonephritis in children. Pediatr Nephrol 2020; 35:829.
· additional:
1. Fernández Fresnedo G. Glomerulonefritis primarias. Nefrología al día. p. 23–45.
2. Rovin BH, Caster DJ, Cattran DC, Gibson KL, Hogan JJ, Moeller MJ, et al. Management and treatment of glomerular diseases (part 2): conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO) controversies conference. Kidney Int. (2019) 95:281–95. doi: 10.1016/j.kint.2018.11.008.
6.3. The estimated card for independent work with literature

	N
	Main Task
	Recommendation
	Answers

	1
	2
	3
	4

	1
	Acquaint with literature and educational goals
	Give information about epidemiology of the disease

Give the definition of the disease studied.
	

	2
	Etiology
	Fill the scheme of etiological factors

…%

…%

…%

…%


	

	3
	Pathogenesis
	Fill the scheme of pathogenetic factors

Pathogenesis



	

	4
	Clinical data
	Make differential diagnosis of this disease and similar to its condition
	

	5
	Diagnosis
	Make and explain diagnosis according to the results of clinical, laboratory and instrumental data.
	

	6
	Treatment
	Make program of treatment. Write prescription of preparations which is used for the treatment of this disease

Rp…

Rp…

Rp…

Rp…


	

	7
	Prophylaxis and rehabilitation 
	Fill the scheme of dispensary control

N

Specialist

Time


	


7. Materials for self-control on the quality of training.
A. Questions for self-control.
1. Definition of glomerulonephritis.

2. The prevalence and morbidity of glomerulonephritis in children's populations, risk factors for the disease.

3. The pathogenesis of glomerulonephritis.

4. Classification of glomerulonephritis.

5. Clinical picture of glomerulonephritis depending on the form.

6. Treatment programs for the main variants of glomerulonephritis.

7. Complications of glomerulonephritis in children.

8. Differential diagnosis of GN.

9. Prevention and prognosis of GN in children.
B. Tests for self-control.
1. A child 6 years of age during the examination revealed lethargy, subfebrel hyperthermia, edema, hypertension, urinary syndrome with oliguria, hematuria with leached red blood cells, selective proteinuria, low leukocyturia; hypoalbuminemia, low leukocytosis, eosinophilia, ESR 30-40 mm / h. This is a clinic:

A. Acute pyelonephritis;

B. Acute glomerulonephritis;

C. Acute cystitis;

D. Amyloidosis of the kidneys;

E. Chronic renal failure.

2. In Sergiyka 10 years after 2 weeks after the suffering quinine there was a headache, lower back pain, body temperature increased to 37.8 ° C. The objective examination revealed pallor of the skin, the presence of pastosity of the lower extremities, slight puffiness under the eyes in the morning, hyperhidrosis syndrome, obstruction of the tongue, urine of color "meat wash". What disease can you think of?

A. Acute pyelonephritis.

B. Acute cystitis.

C. Acute myocarditis.

D. Rheumatism.

E. Acute glomerulonephritis.

3. In Nicholas 12 years after 2 weeks after the suffocation of quinsy, headache, low back pain, body temperature increased to 37.8 ° C. The objective examination revealed pallor of the skin, the presence of pastosity of the lower extremities, slight puffiness under the eyes in the morning, hyperhidrosis syndrome, obstruction of the tongue, urine of color "meat wash". What research should be conducted first of all to clarify the diagnosis?

A. Test for the activity of the inflammatory process.

B. General blood test.

C. General Urine Test.

D. Zimnitsky test.

E. ECG.

4. A boy, 8 years old, enrolled in inpatient treatment. Two months so he suffered from angina, after which there was a headache, an ailment. Mother noticed the girl's swelling under her eyes. Before admission to the hospital increased swelling on the face; appeared on the limbs and trunk. When looking at the skin pale, edema on the face, limbs and trunk. Heart rate 80 for 1 min, blood pressure 110 and 70 mm Hg In the biochemical analysis of blood protein 50 g / l, cholesterol 10 mmol / l, urea 6 mmol / l, creatinine 0.088 mmol / l. In the analysis of urine a specific gravity 1,010, a protein of 5,8 g / l, leukocytes 4-5, erythrocytes (leached) 20-22, hyaline cylinders 3-4. What syndrome is leading in this patient?

A. Edema.

B. Nephritic.

C. Nephrotic.

D. Isolated uric.

E. Intoxication.

5. A girl, 8 years old, enrolled in inpatient treatment. Two months so he suffered from angina, after which there was a headache, an ailment. Mother noticed the girl's swelling under her eyes. Before admission to the hospital increased swelling on the face; appeared on the limbs and trunk. When looking at the skin pale, edema on the face, limbs and trunk.  Pasternatsky sign is positive on both sides. Heart rate 80 for 1 min, blood pressure 110 and 70 mm Hg In the biochemical analysis of blood protein 50 g / l, cholesterol 10 mmol / l, urea 6 mmol / l, creatinine 0.088 mmol / l. In the analysis of urine a specific gravity 1,010, a protein of 5,8 g / l, leukocytes 4-5, erythrocytes (leached) 20-22, hyaline cylinders 3-4. What proteinuria is present in the patient?

A. Massive.

B. Moderate.

C. Average.

D. Selective

E. Postnal.

6. A girl, 12 years of age, after a severe acute respiratory viral infection, drew attention to the urine of red color. When reviewing the deviations in the objective status it was not found. BP - 115/60 mm Hg, Urination painless, 6 times a day. General urine test - protein 0,55 g / l, white blood cells - 6-8, red blood cells - entirely, salts - uraty, mucus a little q-ty. Acute glomerulonephritis is suspected. Highlight the leading disease syndrome:

A. Increase of hydrophilicity of tissues

B. Hypertension

C. Leukocyturia

D. Hematuria

E. Dizurichny

7. In a boy, 12 years old, 3 weeks after postponed streptodermia appeared macrohematuria, low-grade temperature, abdominal pain. When reviewing the deviations in the objective status it was not found. BP - 140/80 mm Hg . Pasternatsky sign is negative. Urination painless, 6 times a day. General urine test - protein 0,25 g / l, white blood cells - 8-10, Red blood cells - entirely, salts - entirely, mucus is a small amount. Set up a preliminary diagnosis:

A. Acute glomerulonephritis

B. Dismetabolic nephropathy

C. Acute pyelonephritis

D. Nervous stomach disease

E. Acute cystitis

8. In a boy of 3 years, swelling on the face, lower limbs, anterior abdominal wall, ascites are observed. BP - 90/50 mm Hg, urine test - a protein of 4.2 g / l, white blood cells - 5-6, erythrocytes - 8-10, cylinders - hyaline 2-3. The blood protein is 48,6 g / l. Cholesterol of blood - 8.2 mmol / l. Established preliminary diagnosis: Acute glomerulonephritis. Specify the form of the disease:

A. Nephritis syndrome

B. Nephrotic syndrome

C. Nephritis syndrome with hematuria

D. Nephrotic syndrome with hematuria and hypertension

E. Isolated urinary syndrome

9. In a boy of 3 years, after an ARVI there was an edema syndrome like anasarka. BP - 90/50 mm Hg. Urine test - a protein of 5.2 g / l, leukocytes - 5-6, erythrocytes - 6-8, Cylinders - hyaline - 2-3. Total blood protein - 41.8 g / l, albumin - 40.1%. Blood cholesterol -9.3 mmol / l. A preliminary diagnosis was established: Acute glomerulonephritis with nephrotic syndrome. Specify the leading mechanism of development of proteinuria in a child:

A. Damage to the interstitial tissue of the kidneys

B. Reduction of oncotic pressure

C. Damage to the basement membrane of the glomerular capillaries

D. Strengthening catabolic processes in the body

E. Renal intravascular coagulation

10. A 2-year boy suffering from food allergy has a pronounced anasarca-type edema syndrome. BP - 90/50 mm Hg. Common an. urine - protein 5.2 g / l, leukocytes - 5-6 per field, erythrocytes - 6-8 per field, cylinders - hyaline 2-3 per field. Total blood protein - 41.8 g / l, albumin - 40.1%. Blood cholesterol -9.3 mmol / l. A preliminary diagnosis was established: Acute glomerulonephritis with nephrotic syndrome. Specify the main direction of pathogenetic therapy for a child:

A. Saluretics

B. GCS

C. Anticoagulants

D. Quinoline preparations

E. Antihistamines
Answers: 1 -B, 2 -E, 3 -C, 4 -C, 5 -A, 6 -D, 7 -A, 8 -B, 9 -C, 10 -B.

B. Tasks for self-control.
1. A 10-year-old child with a complaint of headache, fatigue, and puffiness of the face was hospitalized on the fourth day of the illness. In the general analysis of urine hematuria. Arterial pressure 160/100 mm Hg.

A. Preliminary diagnosis

B. Make a plan for examining the patient

C. Determine the hematuria

D. Criteria of nephritic syndrome

E. List the groups of drugs used to correct arterial hypertension

The standard of the answer:

A. Acute glomerulonephritis

B. Biochemical analysis of blood with the study of the parameters of nitrogen metabolism of electrolytes; glomerular filtration rate (GFR) liver tests; coagulogram; Immunological examination with the determination of ASL-O, IgG, IgM, IgA, complement (C3-fraction); Study of daily protein excretion, urine analysis according to Nechiporenko, Zimnitsky's test, bacteriological urine test Control of blood pressure, ECG body weight; Ultrasound of the kidneys and organs of the abdominal cavity; examination of the fundus; radionuclide studies;

C. Insignificant 15-20 erythrocytes and the field of view is moderate 25-100 erythrocytes and the field of view is significant more than 100 erythrocytes and the field of view.

D. Edema, hypertension, hematuria, proteinuria (up to 1.5-2 g / day), a violation of the nitrogen excretory function of the kidneys

E. Blockers of angiotensin II receptors (irbesartan 2-6 mg / kg / day, losartan 1-2 mg / kg / day, candesartan 0.5 mg / kg / day, telmisartan 1 mg / kg / day). Inhibitors of ACE-IAPF (enalapril 0.1-0.3 mg / kg / day, lisinopril 0.1-0.3 mg / kg / day; Quadropril 0.05-0.1 / kg / day, monopril 0.2-0 , 3 mg / kg / day, moexipril 0.05-0.1 / kg / day). Calcium blockers (diltiazem 5-8 mg / kg / day, felodipine 0.1-0.2 / kg / day). Moxonidine (Physiotens) 0.005 mg / kg / day. Loop diuretics (furosemide 1-2 mg / kg / day).
2. In a child of 3 years, which was considered previously healthy, without noticeable provocative factors, swelling appeared on the face, trunk, legs. The general condition is hardly broken. BP - 90/60 mm Hg During examination, proteinuria was detected up to 4 g / day, hypoproteinemia, hypercholesterolemia.

A. Determine the preliminary diagnosis

B. Make a patient survey plan

C. List the groups of drugs for pathogenetic program treatment

D. Calculation and scheme of the appointment of glucocorticoids, taking into account the circadian rhythm of the adrenal glands

E. Variants of nephrotic syndrome depending on reaction to program therapy of glucocorticoids

The standard of the answer:

A. Nephrotic syndrome

B. Biochemical blood test with the definition of creatinine, urea; calculation of glomerular filtration rate (GFR); liver tests (ALT, AST, bilirubin and its fractions); hematocrit; coagulogram; study of electrolyte composition of blood (potassium, sodium, chlorine); immunological examination with determination of ASL-O, IgG, IgM, IgA, complement (C3-fraction); Urine analysis by Nechiporenko, Zimnitsky test; bacteriological examination of urine; ECG; Ultrasound of the kidneys and organs of the abdominal cavity; blood pressure control, body weight;

C. Glucocorticoids; cytostatics; antiagregants and anticoagulants; oxyquinoline derivatives.

D. 1.5 - 2 mg / kg / day (for prednisolone). Dosage: 9.00 - 50%; 12.00 - 30%; 15.00 - 20%.

E. Hormonal; partially hormone-susceptible; hormone-resistant; hormone-negative hormone-dependent.

9. Instructional materials for learning professional skills.

9.1. Methods of work Stages of the possible
List of educational practical tasks that must be completed during the practice session:
1. to define complaints, analyze anamnesis data, find typical clinical symptoms peculiar of the acute rheumatic fever, define the type.
2. to estimate x-ray, laboratory results, data of microbiological investigation.
3. to conduct a differential diagnosis.
to make a basic clinical diagnosis, accompanied diseases,  and complications

10. Materials for self-control of mastering knowledge, skills, abilities
 Tests

1. Which of the indicated nosological forms does not make a part of  acute glomerulonephritis classification?
A. GN with nephritic syndrome

B. GN with nephrotic syndrome

C. GN with isolated urine syndrome

D. Interstitial nephritis*

E. Compound form

2. Which of the indicated nosological forms does not make a part of chronic glomerulonephritis classification?
A. CGN, hematurian form

B. CGN, nephrotic form

C. CGN, compound form

D. CGN, nephritic syndrome*

E. CGN, isolated urine syndrome
3. Evaluation of acute glomerulonephritis with isolated urine syndrome:

A. Recovery in 5-10% of cases

B. Recovery in 20-30% of cases

C. Recovery in 40-50 % of cases

D. Recovery in 50-70% of cases

E. Recovery in 80-90% of cases*

4. What are the supposed terms of clinical recovery from glomerulonephritis in case of stable clinic-and-laboratory remission?

A. 1 year

B. 2 years

C. 3 years

D. 4 years

E. 5 years*

5. Extrarenal symptoms of glomerulonephritis:

A. Cylindruria, erythrocyturia 
B. Mononuclear leukocyturia, proteinuria
C. Edema, hypertension *

D. Proteinuria, cylindruria 
E. Abacterial leukocyturia

