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Background.

Monogenic diseases or genetic diseases (such name is spread abroad) - a group of diseases (with diverse clinical manifestations), which are caused by mutations at the gene level and in most cases have Mendelian inheritance pattern. 

At the basis of this group of hereditary disease are single gene mutations or point mutations, which include defects of exons (deletions, insertions, substitutions, inversions), defects of introns and flanking parts (change in polyadenylation signal), which leads to changes in the composition and order of nucleotides in the DNA molecule, disorder of genetic information translation from DNA to RNA, from RNA to ribosomes and to changes of the sequence of amino acids in a polypeptide.

The following types of human gene mutations that cause hereditary diseases have been described:

- Missens;

- Nonsense;

- Frameshift;

- Deletions;

- Inserts (inertia);

- Disorder of splicing;

- Increase in number (expansion) of trinucleotide repetitions.

Mutations that cause genetic diseases, may involve structural, transport and embryonic proteins, enzymes.

Levels of protein synthesis regulation:

- Pretranscriptional.

- Transcriptional.

- Translational.

We can assume that at all of these levels, which are caused by the corresponding enzymatic reactions, can occur hereditary disease. If we accept that a man has about 10000 genes and each of them can mutate and control synthesis of protein with different structure, we can assume not less number of hereditary diseases. 

More than 5000 of nosological units of monogenic diseases are known at present. In different countries, they are found in 30-65 children per 1000 live births, which is 3.0 - 6.5%, and 10-14% in general mortality of children under 5 years 10-14%.

Monogenic pathology occupies a significant place in modern medicine.

The primary effects of mutant alleles can occur in 4 variants:

- Lack of synthesis of the polypeptide chain (protein);

- Synthesis of abnormal in the primary structure of protein;
- Quantitatively insufficient protein synthesis;

- Quantitatively excessive protein synthesis.
The result of the pathological mutation (phenotype effects) can be first of all mortality at early stages of embryonic development, to implantation. About 50% of unsuccessful impregnations are due to the loss of zygote by genetic causes (genetic, chromosomal and genomic mutations). If the development of the embryo didn’t stop at an early stage, the phenotypic effects were formed in 3 variants, depending on the involved gene and the nature of mutation nature: dysmorphogenes (congenital malformations), errors of metabolism, mixed effects (dysmorphogenesis and abnormal metabolism)

Influence of pathological mutations begins to be realized in different periods of ontogenesis, from prenatal period to elderly age. Up to 25% of all hereditary pathologies manifests in utero, 45% - in up to puberty, 20% - in adolescence and early adulthood, and only 10% - develops after 20 years. 

Disorders of various pathogenetic chains, which are caused by phenotypic effects of mutations of different genes, can lead to the manifestation of clinical disease. Such cases are called genocopy. 
Genocopies are cases in which damaging environmental factors that usually act in utero, cause illness, which by the clinical picture is similar to hereditary. The opposite condition, when in the case of the mutant genotype in human as a result of environmental influences (diet, medications and others) the disease does not develop, is called normal copying.
CLASSIFICATION OF MONOGENIC PATHOLOGY.
There are several classifications of monogenic diseases. They are based on the following principles: genetic, clinical and pathogenetic. 
Depending on which system is most affected, hereditary diseases of skin, eyes, nervous system, endocrine, musculoskeletal, neuromuscular system, blood, cardiovascular system, gastrointestinal tract, nephrourinary system and others are emphasised. There are special terms for some groups of diseases: neurogenetics, oncogenetics, ophtalmogenetics, dermatogenetics and others. Conditionality of such classification generates no doubt because in some patients the same diseases manifest in different ways. For example, cystic fibrosis can occur mostly involving the gastrointestinal tract or lungs.

By the genetic principle, gene disorders can be divided by the type of inheritance. Following diseases are correspondingly distinguished:

• autosomal dominant diseases. For example: achondroplasia, osteogenesis imperfecta, neurofibromatosis, retinoblastoma, familial hypercholesterinemia, Marfan syndrome, Huntington's chorea and others;
• autosomal recessive diseases (cystic fibrosis, phenylketonuria, adrenogenital syndrome, albinism, ataxia-telangiectasia, galactosemia, etc.);

• X-linked dominant diseases (hypophosphatemia, Bloch-Sulzberger syndrome, etc.);

• X- linked recessive diseases (Duchenne and Becker myodystrophies, hemophilia, etc.);

• Y-linked (holandric);

• Mitochondrial;

• Diseases of expansion of trinucleotide repetitions.

Pathogenetic classification of genetic diseases divides them depending on what the main pathogenetic chain is directed to, which can lead to metabolic disorders, abnormalities of morphogenesis, or a combination of the first and second. The following diseases are distinguished: inherent metabolism diseases (IMD), congenital malformations (monogenic nature) and combined conditions. IMD in its turn is subdivided by the type of errors of metabolism (amino acid, carbohydrate, metabolism of vitamins, lipids, steroids, metals and others). 

Examples of common monogenic diseases are the following nosologic units:

• Cystic fibrosis. The gene is located in the 7q32 segment and encodes protein – transmembrane conductance regulator (CFTR). Frequency for Europe and North America - 1: 2000.

• Phenylketonuria (PKU) (12q24.1). In PKU, which is due to dihydropteridine reductase deficiency, the gene is located in the 14q15.1 segment. Frequency - 1: 10000, and in some populations - 1: 1000.

• Duchenne and Becker myodystrophy (Xp21) - 1:3000-3500 for men.

• Neurofibromatosis type 1 (17q11.2) and neurofibromatosis type 2 (22q11.2) - 1: 3000-5000.

• Inborn hypothyroidism (8q24.3) - 1: 4700. Genes are located in 1r13 and 14q31segments in not strumous forms of hypothyroidism.

• Martin - Bella syndrome (fragile X-chromosome or linked with X- chromosome mental retardation). Disease gene (FMR1) is localized in the Xq27 segment (chromosomal marker - fra Xq27.3). The expansion of three nucleotide repetitions is the basis of the disease. Frequency in the population is  from 0.3 to 1.0 in 1000.
General laws of pathogenesis.

Schematically, the principal chains of pathogenesis of monogenic diseases can be represented as follows: mutant alleles → pathological primary product (qualitatively or quantitatively changed), a chain of biochemical subsequent processes → cell → bodies→ body. This is the basic pattern of monogenic diseases in all their diversity.
The main features of the clinical picture in monogenic diseases.

Features of the clinical picture of monogenic diseases include:

- Diversity of manifestations;

- Varying age manifestation of the disease;

- Progression of the clinical picture;

- Chronic overrun;

- Overrun severity, which leads to disability in childhood and reduce life expectancy.

Biological basis of diversity of manifestations of gene diseases is a gene control of the primary mechanisms of metabolism or morphogenetic processes. 

Hereditary diseases manifest in different periods of ontogenesis: from the earliest stages of embryonic development / embryogenesis.

The reasons of the beginning of the same disease at the different age is the individual characteristics of the patient's genome. Effects of other genes on effect manifestation of mutant gene (gene interaction) can change the time of disease development. 

Progression of clinical picture, chronic protracted course of the disease with relapses are characteristic for monogenic pathology.

For example in neurofibromatosis type 1 child are born with pigmented spots of color of coffee with milk. With age spots increase in size and number, appear in the groin, neurofibromas develop. 

Progression isn't characteristic for all diseases. For example, achondroplasia develops according to bone growth in proportion to age. Rate of the disease, as it is programmed (for the period of bone growth), without further progression.

Clinical polymorphism is characteristic for monogenic diseases. It is observed both within some nosology form, and within the family. The clinical picture of the same disease can vary from subtle to elongated. 

Clinical polymorphism manifests in different terms of disease manifestation, course severity, the degree of disability, etc. S.M. Davydenkov first began to analyze the phenomenon of the clinical polymorphism of a hereditary disease in 20-30 years of the twentieth century. The scientist also discovered the phenomenon of genetic heterogeneity that is often hidden under the clinical polymorphism. Studying the causes of the clinical polymorphism has allowed S. M. Davydenkov to discover new forms of diseases and develop treatments and prevention.

The clinical picture of the disease may depend on the dose of genes.

Genetic causes of the clinical polymorphism may be due to not only the abnormal gene, but the genotype as a whole, i. e. to phenotypic environment in the form of gene-modifiers. 
Genetic heterogeneity
The concept of the genetic heterogeneity means that the clinical form of monogenic diseases can be caused by mutations in different loci or mutations in one locus (multiple alleles). Genetic heterogeneity was first noticed by S. M. Davidenkov by an example of hereditary diseases of the nervous system.

Genetic heterogeneity that is caused by mutations in different loci called interlocus heterogeneity. An example may be Ehlers-Danlos syndrome, glycogenosis, neurofibromatosis etc.

The source of genetic heterogeneity in the same locus can be multiple allelism and genetic compounds.

Genetic compounds are a combination of two different pathologic alleles of one locus in individual.
The general topic is to be able to recognize the general features of gene inherent diseases, to know diagnostic criteria of some nosologic forms with different types of inheritance.
The concrete aims of studying:
1. To recognize clinical manifestations of the following monogenic diseases: phenylketonuria, homocystinuria, Marfan syndrome, Ehlers-Danlos syndrome, Duchenne muscle dystrophy, adrenogenital syndrome, cystic fibrosis, neurofibromatosis, fragile-X syndrome and others;

2. To determine the necessity of the additional examination of the patient, including biochemical, instrumental and molecular genetic, on the basis of the general signs of gene disease.
The aims of output level of knowledge-skills:
1. To determine the general questions of etiology, pathogenesis, genetics of gene diseases, their classification.

2. To reveal some nosologic forms of monogenic pathology on the basis of somatic genetic examination, clinical genealogical and syndromologic analysis.

3. To interpret the data of the main laboratory and special methods of studying (biochemical, instrumental, molecular genetic) of monogenic diseases.

4. To determine methods of prevention and treatment (pathogenetic and symptomatic) of studied monogenic diseases.

To find out whether the output level of your knowledge-skills corresponds to the necessary level, you have to do such tasks. Check the correctness of your answers by comparing with standards.
TASKS FOR SELF-CONTROL AND SELF-CORRECTION OF THE OUTPUT LEVEL OF SKILLS.
Task 1.
The child of 6 years old was referred to the counseling because of frequent headaches. Phenotype: multiple pigment spots, pigmentation in the groin. Mother has multiple pigment spots, neurofibromas, pigmentation in the groin. Father is healthy. What is diagnosis?
Task 2.
A woman of 30 years old was addressed to the counseling. Height - 185cm. She was taller compared with people of the same age. Her limbs are long particularly in the distal regions. She is observed in ophtalmologist because of bilateral subluxation of crystal. ECG: prolapse of mitral valve. She has a daughter of 2 years old. The daughter is tall, with long flexible fingers, blue sclers, funnel-shaped deformation of the breast (mild degree). The woman’s husband is healthy. What’s diagnosis? What’s prognosis of future child’s health in the family? 
Task 3.
There are vomiting, water deprivation, increased pigmentation of skin, hyponatraemia in the case of increased content of potassium in blood. What is preliminary diagnosis? What is the risk of this disease for siblings?

Answers to tasks:

Task 1: Neurofibromatosis. 50%

Task 2: Marfan syndrome. 50%

Task 3: Adrenogenital syndrome. 25%
The main theoretical issues:
Introduction. General characteristics of monogenic pathology. Genic diseases in the structure of incidence and invalidization. Frequency and spreading in different quotas. Etiology and pathogenesis. Variety of manifestations of genic mutations on different levels (clinical, biochemical, molecular). Pre- and postnatal realization of the action of abnormal gene.

Clinical polymorphism (genetic heterogeneity, action of genes-modifiers and others).

Classification of monogenic pathology. Syndromes of multiple inborn developmental defects. Inherited metabolic defects. Analysis of specific nosologic forms.

Phenylketonuria. Etiology, pathogenesis, clinical picture, diagnostics, treatment, prognosis, prevention.

Adrenogenital syndrome. Etiology, pathogenesis, different forms, clinical picture, diagnostics, treatment, prevention.

Cystic fibrosis. Etiology, pathogenesis, clinical picture, diagnostics, treatment, prognosis, prevention.

Marphan syndrome. Clinic, diagnostics, type of inheritance, differential diagnosis with homocystinuria, tactics of observation.

Ehlers-Danlos syndrome. Clinic, genetics, diagnostics, tactics of observation, prevention of complications.

Neurofibromatosis. Forms, clinical picture, type of inheritance, tactics of observation.

Muscle dystrophy of Duchenne and Becker. Genetics, characteristics of mutations, clinical picture, type of inheritance, clinical diagnostics, molecular and genetic methods of diagnostics of disease and carriage, tactics of observation. 

Fragile-X syndrome. Clinical manifestations in hemizygous men and heterozygous women, diagnostics, treatment.

Demonstration and analysis of the patients with monogenic pathology.

Principles of diagnostics: clinical investigation, syndromological analysis, special methods – biochemical, ultrasound, electrophysiological, molecular and genetic, and others.

Plan of the practical class 

1. Introduction                                                             3 min.

2. Etiology, pathogenesis of gene disease                   5 min.

3. Classification of monogenic pathology                   5 min.

4. General characteristics of monogenic pathology    9 min.
5. Analysis of specific nosologic forms                   45 min.

6. Demonstration and analysis of the patients with monogenic pathology                                                                   15 min.

7.Educational control and correction of knowledge  10 min.

       8. Conclusion                                                               3 min.
Test control of output level of knowledge will be held at the beginning of classes. Analysis of theoretical material. Then - the students' individual work with patients. A clinical analysis of genetic maps of patients with monogenic pathology will be held under the guidance of the teacher. At the end of classes - final test control.

Тechnologic schedule of lesson conduction
	##№
№
	Stage
	Time, minutes
	Study guide
	Place of lesson conduction

	1
	Determination of the initial level
	15
	Test control
	Studying room

	2
	Thematic analysis of material, genetic maps, patients with monogenic disease
	60
	Genetic maps, catalogues, pictures of patients, algorithm
	Studying room

	3
	Conclusions
	15
	Tasks, test control
	Studying room


Do some tasks-models using flow chart of the topic

Task 1. 

Child of 3 years old was hospitalized with pneumonia, which occurs for the third time. It is noted the constant attacks of cough, dyspnea, cyanosis. The child has a low weight for her age, poor appetite. Cal is gray with lots of neutral fat. The elder brother of the patient died at the age of 5 years from chronic pneumonia. Parents are healthy. What disease should be suspected by a doctor? 

A. Celiac disease.

B. Error of bilirubin metabolism.

C. Niemann-Pick disease.

D. Cystic fibrosis.

What tests can confirm this diagnosis?

A.Gliodin loading. 

B. Determination of ceruloplasmin in blood plasma.

C. Determination of chlorides in sweat

D. Determination of enzymes in the duodenal juice.

What drug prescription is a priority in this disease?

A. Creon.

B. Atropine.

C. No-spa.

D. Broad-spectrum antibiotics.

Task 2.

Regression of acquired skills and increasing dementia are marked in six months girl. The parents noticed that the child has an unusual urine odor. The eldest son in this family is healthy. What disease should be suspected by a doctor? 

A. Shereshevsky-Turner syndrome.

B. Congenital hypothyroidism.

C. Phenylketonuria.

D. Beckwith–Wiedemann syndrome.

What biochemical changes in blood will confirm this diagnosis?

A. High levels of glycine and metylmalonic acid.

B. Hyperphenylalaninemia.

C. Reduction of the level of tyrosine.

D. Increase of the level of glycosaminoglycanes in blood.

What are the principles of treatment of this disease?

A. Prescription of nootropics.

B. Long-term dietary therapy.

C. Substitution therapy.
D. Antibiotic therapy.

Appendix

Cystic Fibrosis is a frequent monogenic disease caused by CFTR (cystic fibrosis transmembrane regulator) gene mutation, characterized by excretory glands affection of vital organs and systems; usually has severe course and prognosis. Cystic Fibrosis (CF) frequency ranges depending on population. CF frequency is from 1:2000 to 1:4000 newborns in countries of Europe and Northern America. 

Genetics
CF is inherited in an autosomal recessive pattern.

Since both parents are heterozygotes for abnormal CFTR gene and consequently they are only its carriers, the incidence rate of a child born with CF is 25%. In each subsequent pregnancy, this rate remains unchangeable-«a risk has no memory». CFTR gene was indentified in 1989 year. It contains 27 exons, covers 250000 pairs of nucleotides and is located in the middle of 7 chromosome long arm. More than 1000 gene mutations have been identified, responsible for symptoms development of CF. The most prevalent is AF508 mutation (50-53%).

PATHOGENESIS
 “Cystic Fibrosis” (CF) term was introduced in connection with that excretory glands secretion becomes extra mucilaginous, that explains the majority of processes underlying in disease pathogenesis.

CF relates to multiorgan diseases.

1. The bronchopulmonary system. Mucous glands lining respiratory pathways, produce a large amount of viscous secretion, accumulating in the lumen of the bronchi, results in complete obstruction of small bronchioles. Purulent inflammation develops as a result of infection with a fixed and a viscous mucus pathogenic microflora.

2. The infection. In conditions of mucostasis and bronchial obstruction in children with CF within the first year of life or later, often against virus infection, reducing the effectiveness of local mechanisms of antimicrobial protection, a large amount of different pathogens penetrates into the lower respiratory tract. The most common are: the influenza bacillus (Haemophilias inftuenzae), Staphylococcus aureus (Stapkylococcus aureus) and Pseudomonas aeruginosa (Pseudomonas aeruginosa).
3. The pancreas. Thickening of fetal pancreatic secretion often leads to obstruction of its ducts before child birth. As a result, pancreatic enzymes, which continue to be produced in usual amount in acinuses, don’t reach the dodecadactylon. At later stages of the process, often at the first month of life, the body of the pancreas is a cluster of cysts and fibrous tissue - hence the other name of the disease is "cystic fibrosis."
4. The small intestine. Approximately 20% of infants suffering from CF, transport disorders of sodium, chloride and water in the small   intestine are accompanied by meconium ileus development as a result of blockage of the distal small intestine by thick and viscous meconium. Thereby small bowel atresia develops in a number of cases. "Distal intestinal obstruction syndrome" (DIOS) or "meconium ileus equivalent" - a term used to bowel by sticky mucous secretion and fecal masses. DIOS is a clinical sign of CF in children and adults.  

5. The liver. In rare cases, prolonged neonatal jaundice is a clinical sign of the disease, which is associated with "syndrome of bile thickening". Liver fibrosis, which develops to some degree in almost all patients with CF, in 5-10% of cases progresses to severe liver disease with biliary cirrhosis and portal hypertension.

6. The skin. Sweat glands secretion in patients with CF is characterized by elevated concentrations of sodium and chlorine, salt content is about 5 times higher than the normal rate. This anomaly function of the sweat glands detects at birth and remains throughout the life of the patient. 

7. The reproductive system. Azoospermia associated with congenital absence, atrophy or spermatic cord obstruction develops in almost all male patients (97%). In female patients is accompanied by decreasing fertility: increased viscosity of separable cervical canal of the uterus complicates the migration of spermatozoa. However, many women with CF, preserve future fertility. 
               CLINICAL MANIFESTATIONS
In the majority of patients, the first symptoms of CF are revealed in the first year of life, although there are known cases of late-onset diseases, till the middle years. CF symptoms are greatly dependent on mutation(s) type.

Clinical manifestations, which require the differential diagnosis to exclude CF:
In early infancy:
-recurrent or chronic respiratory symptoms such as cough or shortness of breath; 

 -recurrent or chronic pneumonia;
 - physical development delay;
 -unformed, rich, oily and smelly stools;
 -chronic diarrhea;
 -proctosia;
 -prolonged neonatal jaundice;
 -a salty taste of the skin;
- heat stroke or dehydration in hot weather; 
-chronic hypoelectrolytemia; -data on family history of children death in the first year of life or the presence of siblings with similar clinical manifestations; -hypoproteinemia / swelling.
In children of preschool age:
- stable cough with the presence or absence of purulent sputum;
- diagnostically unclear recurrent or chronic shortness of breath;

- weight and height delay;

- proctosia;

- invagination;

- chronic diarrhea;

- “clubbing” syndrome;

- salt crystals on the skin;

- hypotonic dehydration;

- hypoelectrolytemia and metabolic alkalosis;

- hepatomegaly or diagnostically unclear disorder of liver function
In children of school age:
- chronic respiratory symptoms of unknown etiology; 

 - pseudomonas aeruginosa in sputum; 

 - chronic sinusitis;
 - nasal polyposis; 

 - bronchiectasis;
 - "clubbing" symptom;
 - chronic diarrhea;

-  distal intestinal obstruction syndrome;
 - pancreatitis;
 - proctosia;
 - diabetes mellitus in combination with respiratory symptoms;
 - hepatomegaly;
 - liver disease of unknown etiology.
In adolescents and adults
-suppurative lung disease of unknown etiology;

- "clubbing" symptom;
 - pancreatitis;

-distal intestinal obstruction syndrome;
 - diabetes mellitus in combination with respiratory symptoms;
 - signs of cirrhosis and portal hypertension;
 - growth retardation;
 - delayed sexual development;
 - sterility with azoospermia in males;
 - reduced fertility in females.

                              DIAGNOSIS
     CF diagnosis, as a rule, is established on a basis of typical clinical diseases and is confirmed by the high level of sodium and chloride in sweat glands secretion (sweat test).

Considering the severity of consequences, it is necessary to consider such diagnosis final only on the basis of proper true evidences. In most children, sodium and chloride concentration in sweat gland excretion doesn’t exceed 40mmol/l, and in some cases doesn’t reach 20mmol/l. If this value is between 40mmol/l and 60mmol/l, it is necessary to repeat the sweat test.

1. The sweat test. The standard method (by Gibson-Cooke) requires the use of quantitative pilocarpine ionophoresis: with the help of weak a weak electric, the drug is injected into the skin and stimulates the sweat glands. Obtained sweat is weighted, then, the concentration of sodium and chloride ion is determined. To carry out this test, it is necessary to collect 100mg of sweat. The test has to be carried out by a qualified and experienced laboratory technician. In case of a positive response, it is necessary to repeat the test; the final diagnostic conclusion needs 2-3 positive responses and true clinical evidences. 
The other conditions, in which, the sweat test can be positive. 
• Acquired Immune Deficiency Syndrome (AIDS);


• deficient adrenal function;

• pseudohypoaldosteronism;

• adrenogenital syndrome;

• Down syndrome;

• Klinefelter syndrome;

• atopic dermatitis;

• ectodermal dysplasia;

• family cholestatic syndrome;

• fucosidosis;

• glycogenosis type II;

• glucose-6-phosphatase deficiency;

• hypothyroidism;

• hypoparathyroidism;

• family hypoparathyroidism;

• full-brown hypotrophy (cachexia);

• anorexia nervosa;

• Mauriac syndrome;

• MPS ( mucopolysacharidosis );

• nephrogenic diabetes insipidus;

• chronic pancreatitis;

• hypogammaglobulinemia;

• celiac disease.
2. Genetic testing. The application of this method to reveal all possible mutation, connected with CF, is too expensive, because the number of known mutation already exceeds 1000.
3. Neonatal diagnosis.  Immunoreactive trypsin (IRT) concentration in blood of newborns, suffering from CF, is almost 5-10 times higher than IRT levels in healthy children of this age. For IRT concentration measurement, dried blood stains are investigated with the help of radioimmune and enzyme- linked analysis (ELISA or ELA).
4. Tests on pancreas function deficiency. CF diagnosis usually doesn’t need the investigation of all pancreas functions. Everything depends on clinical manifestation, that allows us to suspect CF, and on sweat test results. However, it is necessary to conduct scatology and to confirm the presence of steatorrhea before the administration of substitutive therapy with pancreatic enzymes. To date, a test for the determination of elastase-1 in stool should be considered the most informative and accessible test, which objectively reflects the degree of exocrine pancreatic insufficiency and doesn’t depend on substitutive therapy with pancreatic enzymes.
5. The study of external respiration function is the main element of severity characteristics of bronchopulmonary affection and effectiveness evaluation of conducted therapy. The diagnostic value of the study of external respiratory function (ERF) increases in case of  the examination of children, who are older than 5 -8 years. 
6. Prenatal diagnosis.  Birth incidence of CF in the family, who already has members suffering from this disease, is 25% in each pregnancy. Nowadays, prenatal diagnosis of CF in a fetus is real due to the possibility of DNA diagnosis exactly in a patient and his/her parents. In the appearance of each new pregnancy, the family immediately (not later than 8 weeks of pregnancy) needs to apply to Prenatal Diagnosis Centre, where a geneticist conducts whether genetic (8-12 weeks of pregnancy) or biochemical (18-20 weeks of pregnancy) diagnosis of CF in a fetus. 
Therapy
The treatment of patients with CF is a difficult challenge, which requires great moral and physical efforts, first of all regarding a family and medical staff, and also time and significant material expenses.
Therapy aims:
 • Maintaining the image of the patient's life at the level maximally approximate to a lifestyle of healthy children;

• control of respiratory infections;

• ensuring adequate nutrition;

 Mandatory components of the treatment are:

• physical therapy (physiotherapy, kinesitherapy);

• mucolytic therapy;

• antimicrobial therapy;

• enzymatic therapy with drugs for the pancreas;

• vitamin therapy;

• diet therapy;

• treatment of complications.
Plan of outpatient examination of patient with CF

	Certain examination in each outpatient attendance

1) Anthropometry (height, body weight, the calculation of weight and height correlation)
	Conduction frequency

Once in three months,  

	2) Common urine analysis 
	Once in three months,  

	3) Scatology
	Once in three months,  

	4) Clinical analysis with hemosyndrome
	Once in three months,  additionally in the presence of signs of the aggravation of bronchopulmonary process

	5)  Sputum culture (if you can’t collect sputum - swab from the back of the throat ) on the microflora and antibiotic sensitivity
	Once in three months,  additionally in the presence of signs of the aggravation of bronchopulmonary process

	6) External respiration function (ERF)
	Once in three months,  additionally in the presence of signs of the aggravation of bronchopulmonary process

	7) Saturated oxygen measurement
	Once in three months, additionally in the presence of signs of the aggravation of bronchopulmonary process 

	Obligatory annual examination

1) Biochemical analysis of blood(liver function test, proteinogram, electrolytes, glucose)
	Conduction frequency

Once a year

	2)  Radiographs of the chest in frontal and right lateral views
	Once a year

	3)Ultrasound examination of the abdomen
	Once a year

	4) ECG
	Once a year

	5)Esophagogastroduodenoscopy (EGDS)
	Once a year

	6) Examination by otolaryngologist 
	Once a year


X-ray study of chest organs and paranasal sinuses, esophagogastroduodenoscopy, EchoCG, level determination  of  common and specific IgE ( IgG, A, M, markers of hepatitis A,B,C,) doppler sonography  of blood vessels of the abdomen, the consultation of various specialists (gastroenterologist, cardiologist, endocrinologist, thoracic and abdominal surgery, otolaryngologist , endocrinologist, allergist), etc.

The treatment of respiratory obstruction includes kinesitherapy, exercises, use of bronchodilators and mucolytics, including DNA-ase and amyloid.
Kinesitherapy 
Considering broncho-obstruction by the accumulation of dense and viscous mucus, it is reasonable together with mucolytics (mucus-thinning drugs) to apply physical methods by sputum removal. 

One of the most important and complex component therapy for CF is exercise therapy (therepeutic exercise) or kinesitherapy (in Western terminology, also called physiotherapy), whose main goal is the purification of the bronchial tree from viscous mucus, which blocks the bronchial tubes and predisposes to lung infections.

Several methods of kinesitherapy have been developed. In current clinical practice, the following methods of kinesitherapy are used: postural drainage, percussion and vibration of the chest (klopfmassage), active cycle of breathing and autogenic drainage.

Bodily exercises
It is necessary to encourage the patient's desire to engage in any sports activities (volleyball, cycling, dancing, skiing, swimming, etc.). It makes no sense to force children to do what does not bring them pleasure. The child must choose that kind of sports that he finds interesting, the more he liked, the more effective the result.
Kinds of sports, recommended and prohibited, for patients with Cystic Fibrosis
	Allowed
	Prohibited*

	Swimming
Running
Cycling, skiing
Badminton
Large and small tennis
Riding
Yoga, Wushu
Volleyball
Golf
Tourism
	Skates
Weightlifting
Football
Boxing
Hockey
Diving
Rugby
Judo
Basketball
Motorcycling


               Mucolytic therapy
The use of mucolytic drugs is aimed at thinning bronchial secretion and maintenance of an effective clearing the bronchial tree from the viscous mucus in CF. In pulmonology practice, a few classes of mucolytic drugs are used:

- thiols, which are able to break strong disulfide bonds of pathologically viscous gel of sputum by their sulfhydryl groups; N-acetylcysteine (it is used inhalatively, perorally or i.v., it is produced in the form of granules, tablets, powders, solutions, it is administered in a dose of 30mg/kg/a day divided in 2-3 times);

- stimulators of pulmonary surfactant production: Ambroxol hydrochloride (it is used perorally in a dose of 1-2 mg / kg /a day divided in 2-3 times and i.v. in a dose of 3-5 mg / kg / a day, it is  produced in the form of syrup, tablets, solutions for intravenous injection);

- DNA-ase: hydrolyses DNA of nuclei of resolved neutrophils of substrate, which determines the pathological viscosity of the mucus (it is used inhalatively in a dose of 2.5 mg/a day, it is produced in the form of solution for inhalation - 2.5 mg in 2.5 ml, it is stored at the temperature of  -0 - +4°C).

                                    Inhalation therapy 
Inhalation therapy (aerosol therapy) is a treatment with drug inhalation. A mild dispersion of a drug provides its deep penetration in respiratory pathways. The inhalation administration of mycolytics shows the maximum therapeutic action on the mucus membrane of respiratory pathways and to improve the rheological features of the viscous mucus.

                  Antibiotic therapy

Indications for the administration of antibiotics
There is no common view about how long and how frequent it is necessary to use antibiotics in the treatment of patients with CF. However, in recent years, a clear trend of earlier (at the first signs of acute bronchopulmonary process) prescription of antibiotics and more prolonged duration of their use, and also their use in prevention measures, has been noted in the tactics of antibiotic therapy.
The main clinical symptoms of CF exacerbation:  changes in the nature of cough, the appearance of night cough, sputum the increase of mucus and the change of its character, the growth of dyspnea, fever, increased heart rate, appetite loss, weight loss, decreased exercise tolerance, cyanosis, impaired physical and x-ray picture of the lungs, respiratory function parameters, inflammation signs shown by laboratory study methods. The opinion about the appearance of the patient signs of bronchopulmonary process exacerbation, of the doctor, who permanently observes this child with CF, is important. 
Antibiotic choice is determined by a type of microorganisms released from bronchial secretion of the patient with CF, and their sensitivity to antibiotics.  Antistaphylococcal oral antibiotics (flucloxacillin, oxacillin, 1-2 generations cephalosporin antibiotics, macrolides, co-trimoxazole, clindamycin, fusidic acid, rifampicin) are used frequently. Flucloxacillin, 1-2 generations cephalosporin antibiotics are widely used parenterally in severe exacerbations of bronchopulmonary process of staphylococcal etiology. Haemophilus influenzae (bacillus influenza) can lead to severe respiratory abnormalities in patients with CF.

Course duration of AT is usually 14 days. One of the following antibiotics: amoxicillin, cefaclor, cefixime, clarithromycin, azithromycin, co-trimoxazole, is applied in accordance with antibiogram. Less often, while maintaining the signs of bronchopulmonary process exacerbation and repeated sowing of H. influenzae, we recommend a course of intravenous AT (ceftriaxone and other cephalosporin antibiotics of 2-nd generation).
Antibacterial therapy in bronchial secretion sowing
Pseudomonas aeruginosa
1. Therapy is usually conducted with two germicides for the best clinical effect as a result of their synergistic action and to reduce the risk of antibiotic resistance.
 2. Aminoglycosides are used in combination with the cephalosporins of 3-4 generations, for example: + amikacin, ceftazidime or tobramitsin + ceftazidime or cefzulodin.
  3. Other combinations are selected on the basis of antibiogram results and controlled clinical response to treatment, for example: tobramycin +piperacillin, or amikacin + thienamycin, or ceftazidime + aztreonam.

Diagnosis and treatment of allergic bronchopulmonary aspergillus infection
Aspergillus fumigates is rather often sowed from bronchial secretion of the patients with CF. The most clinically significant form of mucotic infection in CF is allergic bronchopulmonary aspergillus infection (ABPAI), the frequency of which ranges from 0.6% to 11%. A diagnosis is established on the basis of the aggregate of symptoms (ABPAI diagnosis criteria). 
           ABPAI diagnosis criteria
1. Increcreasing respiratory symptoms in the appearance of bronchopulmonary attacks.

2. New X-ray changes in the lungs ( infiltrates, attelectases, merged and homogenic haziness or parallel line shadows)

3. The increased level of common IgE is more than 500IU/L, or 4 times increase of their level. 

4. The increased level of IgE specific to Asperg. Fumigatus or positive skin test with Asperg. Fumigatus allergic agent.

5. The increased level of IgG to Asperg. Fumigatus.
6. Eosinophilia in blood more than 500/мм3 and in mucus. 
7. Aspergillus sowing from mucus or their identification in stroke infiltration.

It is necessary the presence of simultaneously four and more of shown criteria for the establishment of ABPAI diagnosis, and the first five criteria are the most diagnostically important.

Proximal bronchoectases are formed and the rapid progression of bronchopulmonary process with the increase of ventilation abnormalities is noted in inopportune diagnosis and the absence of appropriative treatment of ABPAI in patients with CF. The chosen drugs in ABPAI treatment are corticosteroids. The positive clinical and X-ray dynamics, the decrease of common IgE level against the background of coticosteroid intake indicate at the correct diagnosis of ABPAI and the adequate therapy.
           Recommended treatment scheme
1. Prednisolon in the dose of 0/5-1 mg/kg/a day for 2-3 weeks. In regress of clinical symptoms (asthmatic syndrome relief, respiratory breathing, positive dynamics at X-ray image of chest organs), prednisolon in a dose of 0/5-1 mg/kg/a day is administered every second day  for 2-3 months.

The removement  of clinical symptoms of ABPAI, the restoration of function values of external breathing till the level preceded its development,  the allowance of X-ray complaints, the improvement of function values of external changes and the decrease of common IgE level by more than 35% within two months from their stabilization during corticosteroid abolition, is an evidence of ABPAI remission.

In maintaining clinical symptoms of ABPAI, high level of common IgE, it is possible to suppose insufficient efficiency of corticosteroids. It is necessary to be sure in the correctness of ABPAI diagnosis. The absence or mildly expressed symptoms of Kushing syndrome in the dose of 1mg/kg of prednisolon are the evidence of poor absorption of this drug in intestine. If ABPAI diagnosis is evident, prednisolon is administered in a dose of 2 mg/kg/a day for 1-2 weeks, even in a case of remission absence when drug intake is in the dose of 1mg/kg/a day.

In a case of enough decrease of common IgE level, prednisolon dose is decreased by 5-10 mg in a week till the full abolition within the following 8-12 weeks. Prednisolon abolition has to be carried out within a year with the common

 IgE level control every month. Control X-ray of chest organs is necessary in 1-2 months (to confirm the permission of X-ray changes, which are characteristic for ABPAI) and has to be repeated in 4-6 months 9 to confirm the absence of new infiltrates in the lungs). The rapid increase of common IgE level is a sigh of ABPAI recurrence and is indication for prednisolon dose increase.
  Use efficiency of antifungous drugs, such as itraconasol, has been insufficiently studied, but its use in combination with prednisolon can be effective in frequent recurrences of ABPAI. In some clinics, itraconasol in a dose of 100-200 mg twice a day for 4 months is used in combination with corticosteroids. Itraconasol interacts with the other drugs, which are used in CF: it increases a systemic level of cizapride and antihistamine drugs that can lead to gastric arrhythmia; antacids, H-2-antogonists decrease its absorption.

  Amphotericine inhalations ( 20mg of amphotericine are resolved in 20ml of water for inhalations, but not physiological solution; 4 ml of the water solution of amphotericine is inhaled 2-4 times a day) can apply with the aim of direct interaction on significant causal allergic agent  in recurrent course  of ABPAI. For patients with ABPAI to decrease contacts with mold fungus    ( Asperg. Fumigatus ),it is necessary to avoid damp premises with mold coating on the walls, hay lofts and intake of mold contained food and etc.
         Therapy of subgastric gland deficiency
 Malabsorption syndrome in patients with CF is successfully treated by pancreatic enzymes. Usually they are microgranules and microtablets with different content of pancreatic enzymes (in the dose, activity is usually noted in units by lypase), which are covered by pH-sensitive coat and placed into gelatinous capsules (Kreon, Kreon 25000 - Solvay Pharma firm, 4000 units on 100-150ml of milk – infants, 2000-4000 units/kg in a day – children older than 1 year).The selection of doses of pancreatic enzymes for patients with CF is done individually. The sufficiency of the dose can be judged by clinical (the normalization of stool frequency and character) and laboratory parameters (the disappearance of steatorrhea and creatorrhea in coprogram, the normalization of triglyceride concentration in stool lipidogram).
                           Dietary therapy
Patient’s (with CF) diet has to be maximally reached to normal, enriched in proteins, without limitations in fats and foresee the use of available products, which are present in each house.
                  Complication treatment
Meconium ileus therapy. Contrast enemas with a highly osmolar solution, such as miglumine diatrizoat ‘Gastrographin’,are indicated for the patients with meconium ileus not complicated with the perforation of large intestine wall. It is necessary to prescribe several contrast enemas. It is important for the solution to be reached twisted intestine and to stimulate liquid release in a clear space of large intestine, and consequently, remained meconium release. These procedures are necessary to combine with intravenous injection of a great amount of the liquid. Contrast edemas are related to comparatively dangerous procedures, that’s why they have to be carried out by a qualified clinician and radiologist in conditions of Clinical Centre, which has an opportunity, in a case of a necessity, to conduct an urgent surgery. It is possible to use M-acetylcysteine solution (20%) instead of gastrografine. The surgery treatment is carried out for the most of newborns with meconium ileus. A typical sign of this complication is an enlarged twisted intestine filled by a viscous dark meconium. Intestine loop decrease and compression (microcolon), in which single small hard fecalomas can be placed, is revealed more distal from obstruction level. The surgery compromises the purification of proximal and distal parts of the intestine, and also careful washing away of maximally possible amount of meconium. Gangrenous and damaged parts need resection. A free access to proximal and distal parts of the intestine is necessary for intestine washing in postoperative period, that’s why the operation is finished by double enterosomy overlapping by Mikulich or by Bishop-Koop. The enterostomies are usually closed in several weeks depending on the providence of a stable passage of fecal masses. The therapy of frequently developed in the postoperative period of dietary disorders and respiratory complications has to be carried out in the joint participation of a surgery or pediatrician specialized in CF. Earlier in almost all cases, meconium ileus led to child death, but nowadays fatal outcome frequency doesn’t exceed 5%. Nevertheless, the experience shows that there is usually a severe course of CF in children with meconium illeus. 

Therapy of distal intestinal obstruction syndrome (DIOS). A term of ‘meconium ileus equivalent’ was introduced by Doctor Jensen in 1961year, however in recent years another term is applied - distal intestinal obstruction syndrome (DIOS). Symptoms of this complication are the following: abdominal pain, palpated enlarged blind intestine, partial or full intestinal obstruction of an extremely rare content of ileocecal part of the intestine. DIOS occurs in 2% of children, who are less than 5 years old, 27% of patients, who are more than 30years old, 7-15% of patients of all ages.
In not severe condition, a good effect can be presented by lactulose (Duphalac - Solvay Pharma firm, Germany) and / or N-acetylcysteine, which are  per os prescribed 2-3 times a day (Table 17). The severe obstruction is accompanied by pain syndrome, intestinal bloating, vomiting, constipation, and fluid levels on X-ray image of the abdomen. In these cases, the following measures are indicated: hospitalization, proper observation of electrolyte and water balance, highly osmolar enemas and large volumes of electrolyte solutions commonly used for intestinal purification prior to surgery or X-ray study. The complete purification of fecal masses can take several days; surgery should only be undertaken in cases of irreversible obstruction.
Liver Affection therapy. Nowadays, there is no an effective treatment, which could prevent  the progression  of liver affection in patients with CF. In last decade, scientists pay attention on ursodeoxycholic acid (UDChA), which is successfully used for the treatment of cholesterol-positive gallstones. Ursodeoxycholic acid (URSOSAN - PRO.MED. CS firm, Prague, Czech Republic and УРСОФАЛЬК - Dr.Falk’s firm, Germany) is prescribed to all patients with CF, hepatomegaly, cholestasis syndrome, liver cirrhosis, with and without portal hypertension syndrome (with and without cytolysis), in Russian Centre of Cystic Fibrosis since 1994. Approximately 30% of patients from different regions of Russia and 50% of children from Moscow receive UDCA in the dose of 15-30 mg/kg/a day constantly in the combination with the basic therapy of CF (therapy duration in some children exceeds 5 years) We have proved the clinical efficiency and safety of continued use of URSOSAN drug in high doses, also we have confirmed choleretic and membrane-stabilized UDCA action with expressed antioxidant effect. We haven’t registered any case of drug intolerance. Nowadays, there is the necessity of UDChA prescription in the dose of not less than 15-30 mg/kg/a day for patients with CF with initial clinical and laboratory signs of liver affection. Ballet varicosity is often revealed in portal hypertension syndrome against the background liver cirrhosis during endoscopic and radiologic studies. They can remain without symptoms during all life of the patient, however, the hemorrhage from them is a dangerous complication for the life. Such methods, as endoscopic sclerosing or ballet varicosity ligation, transregular intraliver portosystemic shunting with the subsequent transplantation of the liver, are reasonable for hemorrhage prevention.  Nowadays, the conduction of partial liver transplantation from alive donors is possible. Portosystemic shunting surgeries, despite their effectiveness in gastroesophageal hemorrhage prevention, are not indicated because of a high risk of liver failure development.
Alpha treatment of gastroesophageal reflux (GER). GER occurs, by data of different authors, in 30-76% of patients with CF. The etiology of GER in CF is multifactorial. Its development is associated with delayed evacuation of the stomach, increased production of hydrochloric acid, gastric motility disorders. In many patients with pulmonary affection, GER is supported and enhanced during cough. Gastric content aspiration with aspiration lung injury is possible in high gastroesophageal reflux. The indication of some drugs that reduce lower esophageal sphincter (theophylline, salbutamol), or certain methods of kinesitherapy can also support GER. Esophagitis of varying severity is developed, sometimes with the development of Barrett's ballet, because of recurrent or constant regurgitation of stomach contents into the ballet in patients with CF. Daily monitoring of pH in the ballet and esophagogastroduodenoscopy allow to identify GER in time and to indicate appropriate treatment. GER treatment includes the compliance with a number of recommendations for  lifestyle change and medicamental therapy. Recommended: fractional (5-6 times a day) diet, do not eat before going to sleep, do not lie down after eating for 1.5 hours, avoid tight clothes, tight belts, sleep with at least 15sm raised head end of a bed, where possible, to limit the use of drugs that reduce the motility of the ballet and the tonus of the lower esophageal sphincter (prolonged nitrates, calcium antagonists, theophylline, salbutamol) that damage ballet mucosa (aspirin and other NSAIDs). In severe cases, postural drainage is contraindicated. Medical therapy, including promotility agents and inhibitors of gastric acid secretion: cisapride, H2 - blockers or proton pump inhibitors, is prescribed for 6-8 weeks.Surgical treatment is resorted to only in extreme cases, when medical therapy is ineffective. Unfortunately, Nissen fundoplication surgery for GER in patients with CF is often ineffective. Perhaps this is due to a chronic cough, which is considered the main cause of failures during antireflux surgery in patients with GER without CF.
  Therapy of late and rare complications of CF
Nasal polyps: typical complication in CF, often asymptomatic. Nasal inhalations with steroids are indicated in nasal obstruction. Surgery isn’t indicated in the most cases because of frequent recurrences.
Pneumothorax: emphysematous lung swelling may be accompanied by pneumothorax, significantly burden the manifestations of pulmonary failure. The aspiration of air from the pleural cavity and intercostal drainage are indicated as in other forms of pneumothorax. In recurrent pneumothorax, sclerogenic substances can be injected into the pleural cavity, however, this method eliminates the possibility of lung transplantation in the future.
Hemoptysis: A small (no more than 25-30 ml per day) hemorrhage, which is often observed in bronchiectasis, although it frightens patients, does not lead to serious complications. Emergency medical care is required in episodic excessive (250 ml or more of blood) bleeding due to the rupture of varicose collateral bronchial blood vessels. Difficulties in localization the source of bleeding can occur as a result of contrast angiography impossibility. Embolization and occlusion of the injured vessel are performed in specialized centers. If this method is not effective or available, the surgery with ligature and, if necessary, excision of the affected segment or lobe, is indicated.
Cholelithiasis: a common complication in patients with CF, usually asymptomatic. Prescription of UDCA (Ursosan) in a dose of 15-30 mg / kg per day is recommended. Laparoscopic techniques, accompanied by minimal (as opposed to abdominal operation) postoperative complications in bronchopulmonary system, are preferable if there is surgery necessity.   
Diabetes mellitus: refers to the late complications of extensive destruction of pancreatic parenchyma in CF. Diabetes  mellitus is revealed  in 20% of adult patients with CF. The development of diabetes mellitus can be triggered by steroid therapy or high-calorie diet. The following clinical manifestations are typical for diabetes - thirst, polyuria, polydipsia, weight loss, with the exception of ketosis, which is rare in CF. Patients with CF, complicated diabetes mellitus, need to be observed by endocrinologist  and they need insulin prescription. 
Chronic pulmonary heart develops at distant stages of lung disease in CF. 

We have identified three stages of pulmonary heart formation:
• forming; 

• formed (compensated); 

• decompensated pulmonary heart. 

Therapy for pulmonary heart in CF is aimed at the treatment and prevention of bronchopulmonary exacerbations, respiratory failure treatment, pressure reduction in the pulmonary circulation, the treatment of heart failure

The necessity of early diagnosis is determined by the following:
1. Early-onset treatment of CF provides higher therapeutic effect and improves disease prognosis.

2. Early establishing diagnosis make the understanding of child condition clear for parents and allows them and patient to adapt in time to difficulties connected with a chronic disease.

3. Early diagnosis allows family to solve in time necessary questions related to healthy child birth (genetic consultation, prenatal diagnosis of CF in subsequent pregnancies).

4. Late establishing diagnosis and, consequently, adequate therapy absence can lead to the development of pathological changes in lungs.

5. Gastrointestinal tract disorders can lead to significant physical developmental delay and malnutrition.

6. Late establishing diagnosis can be associated with excess, complex, expensive diagnostic and treatment measures connected with the treatment of CF complications.
TEST QUESTIONS
1. What is Cystic Fibrosis (CF)?
2. What is the type of inheritance of CF?

3.What is the basis of CF pathogenesis?

4.What organs are involved in the pathological process in CF?

5. What are the most common infectious agents, sown from the sputum of patients with CF?

6. What is the distal intestinal obstruction syndrome?

7. What clinical manifestations require the differential diagnosis in infants?

8. What clinical manifestations require the differential diagnosis in preschool children?

9. What clinical manifestations require the differential diagnosis in children of school age?

10. What clinical manifestations require the differential diagnosis in adolescents and adults?

11.What are the methods of CF diagnosis?

12. How the sweat test is performed? Under what conditions it can be positive?

13.How is CF therapy carried out?

14.What are CF complications and what is their treatment?
CASES
1. Mother of 3 months old child complaints on the presence of cramping cough, shortness of breath, delayed physical development. From anamnesis: a child was born after the second full-term pregnancy complicated by the threat of interruption.Weight at birth– 2500. From the first days of life – paroxysmal cough, twice treated with bronchitis. Considering the severity of child condition, the doctor wrote down an appointment card for hospitalization. What is the most likely diagnosis?
A. Cystic Fibrosis

B. Recurrent obstructive bronchitis
C. Pertussis

D. Acute obstructive bronchitis
E. Acute pneumonia with obstructive syndrome
2. 15 years old adolescent has acute abdominal pain, liquid stool with small amount of blood, pain in knee joints, body temperature increase after acute respiratory infection. Objectively: the condition is severe, patient pulls up his legs in lateral position. Pale skin with erythematous rash in the lower legs, knee and ankle joints are swollen. Abdominal palpation causes pain, mainly near the navel. In blood: leukocytosis, accelerated ESR. In urine: microhematuria. What is the most likely diagnosis?

A. Cystic Fibrosis

B. Chron’s disease

C. Acute vascular purpura

D. Nonspecific ulcerative colitis

E. Periarteritis nodosa
3. The girl at the age of 5 years from the first months of life has recurrent pneumonia with obstruction signs and viscous sputum release, delayed weight gain and growth, deformation of the phalanges in a form of clubbed fingers, hepatomegaly, proctoptosia. In blood: hemoglobin - 93 g / L, erythrocytes - 3.1 10 / L, globular value - 0.7, total serum protein - 54 g / l. The stools are brilliant, dense, with lots of fat. What is the most likely diagnosis?

A. Obstructive bronchitis
B. Celiac

C. Cystic Fibrosis

D. Chronic bronchitis
E. Disaccharidase deficiency in the intestine
4. The patient of 28 years old complains on periodic intense pain in the right upper hypohondrium with irradiation in the lumbar region, nausea after any food intake, frequent liquid stools. She lost 12 kg for 2 months. Objectively: dietary deficiency, the abdomen is soft, substantial pain in Dejarden’s point. The liver is seen under the end of costal arch rim by 1sm, painless. Excrements  - 3-4 times per day, with admixtures of neutral fat. Analysis of gastric juice: free hydrochloric acid -30 units. Urine diastase - 16 units. What pathology is the most possible?

A. Gluten enteropathyB. Chronic pancreatitis

C. Cystic Fibrosis

D. Chronic enterocolitis

E. Autoimmune gastritis Pale skin with erythematous rash in the legs, knee and ankle joints are swollen. Palpation of the abdomen is pain, mainly near the navel. In blood: leukocytosis, accelerated ESR. In urine: microhematuria. What is the most likely diagnosis?
PAGE  
4

