Methodological recommendations for students
Discipline "Endocrinology"
Term 7th
Course 4th

Clinical practical lesson No. 1. 
The topic of the lesson is "Classification of diabetes mellitus. Type 1 diabetes mellitus" 

The purpose of the lesson: to prepare students to carry out professional activities in the field of diagnosis, treatment and prevention of type 1 diabetes mellitus. 

1. Objectives of the lesson:
• to form theoretical knowledge in the field of etiology, pathogenesis, clinical picture, methods of diagnosis and differential diagnosis, approaches to the treatment of type 1 diabetes mellitus;
• to develop skills in the field of evaluation of laboratory diagnostic methods, differential diagnosis, clinical diagnosis and choice of therapy for type 1 diabetes mellitus in accordance with clinical guidelines and standards of medical care;
• to develop the skills of clinical examination of patients, interpretation of laboratory diagnostic methods, formulation and justification of the clinical diagnosis of type 1 diabetes mellitus, prescribing rational therapy in a specific situation, taking into account concomitant pathology, in accordance with clinical recommendations and standards of medical care;
• improve the skills of registration of medical records of outpatient and inpatient patients;
• to improve the skills of using information systems in the field of healthcare and the Internet information and telecommunications network in their work.

2. The basic concepts that must be learned in the process of studying the topic (glossary):
1. Diabetes mellitus is a group of metabolic (metabolic) diseases characterized by chronic hyperglycemia, which is the result of impaired insulin secretion, the action of insulin or both of these factors. 
2. Type 1 diabetes mellitus is a polygenic multifactorial disease based on immuno–mediated or idiopathic destruction of beta cells of the pancreas, leading to absolute insulin insufficiency.
3. Hyperglycemia – the concentration of glucose in the blood is higher than normal values.
4. Hypoglycemia – the concentration of glucose in the blood is below normal values.
5. Glycated hemoglobin (HbA1c) is an indicator that reflects the average blood glucose level over the past 2-3 months.
6. Bread unit – the amount of a product containing 10-12 grams of carbohydrates.
7. Insulin is a hormone of protein nature, formed in the beta cells of the islets of Langerhans of the pancreas; it has a multifaceted effect on metabolism in almost all tissues of the body; the main action of insulin is the regulation of carbohydrate metabolism, in particular, glucose utilization.
8. Insulin analogues – a form of insulin in which some changes are made in the human insulin molecule; the analog acts the same as insulin, but with pharmacokinetic/pharmacodynamic differences that may have advantages.
9. The basal mode of insulin therapy is the introduction of insulin by a pump in automatic mode with a user–defined speed (constant or changing during the day) or the introduction of prolonged-acting insulin.
10. Insulin boluses – the introduction of insulin of short (ultrashort) action, necessary to maintain the target glycemia after meals and to correct hyperglycemia.
11. Intensified (basic-bolus) insulin therapy is a mode of insulin therapy by repeated injections of short–acting (ultrashort) insulin and basal insulin or by constant subcutaneous infusion of short-acting (ultrashort) insulin through an insulin pump.
12. Pump insulin therapy is a method of insulin therapy carried out by constant subcutaneous infusion of insulin using an insulin pump.

3. Questions for the lesson:
1. Synthesis and secretion of insulin by the beta cell of the pancreas.
2. The mechanism of action of insulin, insulin receptors.
3. Metabolic effects of insulin in the main target organs.
4. Classification of diabetes mellitus (WHO, 1999)
5. Epidemiology of diabetes mellitus in the world
6. Etiology, pathogenesis of type 1 diabetes mellitus.
7. Clinical picture of type 1 diabetes mellitus, features of the survey and examination of the patient.
8. Diagnosis of type 1 diabetes mellitus.
9. Treatment goals, self-control in type 1 diabetes mellitus.
10. Diet therapy of type 1 diabetes mellitus: general principles, the concept of "bread unit", rules for calculating the daily amount of bread units recommended for use, distribution during the day, correction during physical activity.
11. Insulin therapy of type 1 diabetes mellitus: insulin preparations, preparations of insulin analogues, devices for insulin therapy, insulin therapy regimens, rules for calculating doses when prescribing insulin therapy, technique of injecting insulin preparations.
12. Criteria for assessing the quality of medical care for type 1 diabetes mellitus.

4. Questions for self-control:
1. Give the concept of basal and prandial insulin secretion.
2. Name the main stimulants and inhibitors of insulin synthesis and secretion.
3. Explain why the conclusion about the violation of the synthesis and secretion of insulin is carried out on the basis of a study of the concentration of C-peptide in the blood.
4. Name the effects of insulin in the liver, in muscle tissue, in adipose tissue.
5. Determine the main stages of the pathogenesis of type 1 diabetes mellitus.
6. Determine the clinical and laboratory criteria for diagnosing type 1 diabetes mellitus. 
7. What are the goals of the treatment of type 1 diabetes.
8. Give a description of insulin preparations and insulin analog preparations.
9. What are the basic principles of diet therapy for type 1 diabetes mellitus?
10. How is the daily amount of bread units recommended to the patient for consumption calculated?
11. What are the main insulin therapy regimens for type 1 diabetes mellitus?
12. How are the doses calculated when prescribing insulin therapy?
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8.3. List of the information and telecommunications Internet resources required for mastering of the course

	№
	Resources
	URL address
	Resource Annotation

	1
	Electronic Library of the University
	https://el.nsmu.ru/ 
	Access by the password provided by the library

	2
	World Health Organization
	  www.who.int/ru

	Open resource

	3
	Electronic collection of medical textbooks published by Jaypeedigital
	www.jaypeedigital.com
	Access by the password provided by the library

	4
	PubMed — англоязычная текстовая база данных медицинских и биологических публикаций
	pubmed.ncbi.nlm.nih.gov
	Access from university computers. 
Remote access - through personal registration under the IP address of the university

	5
	Консультант студента
	www.studentlibrary.ru/

	Access by the password provided by the library



8.4. Implementation of e-learning (EL), the use of distance learning technologies (DLT)

	№
	Platform of EL DLT
	Name of the e-course, authors, URL address
	E-course implementation model

	2
	Moodle
	"3-6 courses General medicine Internal medicine, endocrinology"
https://edu.nsmu.ru/course/view.php?id=14187 
Authors: the teaching staff of the Dpt. of Faculty therapy and of the Dpt. of Hospital therapy and endocrinology
	On-line and distant education




9. List of questions and tasks for independent work, including using the possibilities of e-learning, distance learning technologies

	Sections and topics for self-study
	Types and content of independent work

	Work in SDO Moodle, e-course 4-6 course of General medicine "Hospital therapy", module "Endocrinology".
	Completing test tasks (required).
Reading and analyzing the textbook material, textbooks, current clinical recommendations on the topic of the lesson (links are placed in the relevant sections).

	Determining treatment goals and prescribing treatment to a patient with type 1 diabetes mellitus.
	Task: to determine the goals of treatment, prescribe diet therapy with the calculation of the recommended daily amount of bread units (XE) and their distribution into meals during the day, prescribe insulin therapy with indication of trade and international nonproprietary names (INN) of insulin preparations or insulin analogues, indicating doses, time and method of administration (table1)



Table 1. 
	Patient S., 18 years old, student, full-time education. 
Type 1 diabetes mellitus was detected for the first time. Glycated hemoglobin 8%.
Weight 55 kg. Height 160 cm .

	Specify the treatment goals
	

	Prescribe diet therapy, calculate the recommended daily amount of bread units and distribute them into meals during the day.
	

	Prescribe insulin therapy with indication of trade and international nonproprietary names (INN) of insulin preparations or insulin analogues, indicating doses, time and method of administration; justify the prescribed version of insulin therapy.
	

	Give recommendations on self-control of glycemia
	




Clinical practical lesson No. 2. 
The topic of the lesson is "Type 2 diabetes mellitus" 

The purpose of the lesson: to prepare students to carry out professional activities in the field of diagnosis, treatment and prevention of type 2 diabetes mellitus. 

1. Objectives of the lesson:
• to form theoretical knowledge in the field of etiology, pathogenesis, clinical picture, methods of diagnosis and differential diagnosis, treatment of type 2 diabetes mellitus;
• to develop skills in the field of evaluation of laboratory diagnostic methods, differential diagnosis, clinical diagnosis and choice of therapy for type 2 diabetes mellitus in accordance with clinical guidelines and standards of medical care;
• to develop the skills of clinical examination of patients, interpretation of laboratory diagnostic methods, formulation and justification of the clinical diagnosis of type 2 diabetes mellitus, prescribing rational therapy in a specific situation, taking into account concomitant pathology, in accordance with clinical recommendations and standards of medical care;
• improve the skills of registration of medical records of outpatient and inpatient patients;
• to improve the skills of using information systems in the field of healthcare and the Internet information and telecommunications network in their work.

2. The basic concepts that must be learned in the process of studying the topic (glossary):
1. Diabetes mellitus is a group of metabolic (metabolic) diseases characterized by hyperglycemia, which is the result of defects in insulin secretion, the action of insulin or both of these factors. 
2. Type 2 diabetes mellitus is a violation of carbohydrate metabolism caused by predominant insulin resistance and relative insulin insufficiency or predominant violation of insulin secretion with or without insulin resistance.
3. Insulin resistance – a decrease in the sensitivity of insulin-dependent cells to the action of insulin, followed by a violation of glucose metabolism and its entry into cells, the result is a violation of the biological response to exogenous or endogenous insulin.
4. Hyperglycemia – the concentration of glucose in the blood is higher than normal values.
5. Hypoglycemia – the concentration of glucose in the blood is below normal values.
6. Glycated hemoglobin (HbA1c) is an indicator that reflects the average blood glucose level over the past 2-3 months.
7. Self–monitoring of glycemia - self-determination of blood glucose by patients at home using a glucose meter.
8. Insulin is a hormone of protein nature, formed in the beta cells of the islets of Langerhans of the pancreas; it has a multifaceted effect on metabolism in almost all tissues of the body; the main action of insulin is the regulation of carbohydrate metabolism, in particular, glucose utilization.
9. Insulin analogues – a form of insulin in which some changes are made in the human insulin molecule; the analog acts the same as insulin, but with pharmacokinetic/pharmacodynamic differences that may have advantages.
10. Basal mode of insulin therapy – the introduction of insulin by a pump in automatic mode with a user-defined speed (constant or changing during the day) or the introduction of prolonged-acting insulin.
11. Insulin boluses – the introduction of short-acting (ultrashort) insulin, necessary to maintain the target glycemia after meals and to correct hyperglycemia.
12. Prediabetes is a violation of carbohydrate metabolism, in which the criteria for diabetes mellitus are not met, but the normal values of blood glucose are exceeded (includes any of the violations: impaired fasting glycemia and impaired glucose tolerance).

3. Questions for the lesson:
1. Epidemiology of type 2 diabetes in the world
2. Etiopathogenesis of type 2 diabetes mellitus.
3. Risk factors for type 2 diabetes mellitus.
4. Clinical picture of type 2 diabetes mellitus, features of the patient's survey and examination.
5. Diagnosis of type 2 diabetes mellitus, differential diagnosis of type 1 diabetes mellitus (including LADA diabetes mellitus) and type 2 diabetes mellitus.
6. Goals of treatment for type 2 diabetes mellitus.
7. Self-control of glycemia in type 2 diabetes mellitus.
8. Diet therapy of type 2 diabetes mellitus.
9. Groups of hypoglycemic drugs for the treatment of type 2 diabetes mellitus (mechanism of action, main advantages and disadvantages, international nonproprietary names of drugs, therapeutic dose range, contraindications):
10. biguanides (metformin)
11. thiazolidinediones
12. dipeptidyl peptidase inhibitors of type 4 (IDPP-4)
13. glucagon-like peptide-1 receptor agonists (GLP-1)
14. sodium-glucose transporter inhibitors of type 2 (SGLT-2-i)
15. sulfonylurea’s drugs
16. Insulin therapy of type 2 diabetes mellitus: indications, insulin therapy regimens. 
17. The algorithm for prescribing hypoglycemic therapy in type 2 diabetes mellitus.
18. Rational and irrational combinations of hypoglycemic drugs.
19. Prevention of type 2 diabetes mellitus.
20. Diagnosis and treatment of prediabetes (impaired glucose tolerance, impaired fasting glycemia).

4. Questions for self-control:
1. Name 11 pathogenetic disorders leading to the development of type 2 diabetes mellitus.
2. What are the mechanisms of insulin resistance development?
3. Describe the violation of insulin secretion; what are the causes of insulin secretion disorders as a pathogenetic factor of type 2 diabetes mellitus?
4. Determine clinical and laboratory criteria for diagnosing type 2 diabetes mellitus. 
5. Name the goals of the treatment of type 2 diabetes.
6. What is the mechanism of action, therapeutic dose range of metformin, contraindications to the appointment? 
7. What is the mechanism of action, the therapeutic range of doses of drugs of the IDPP-4 group, contraindications to the appointment? 
8. What is the mechanism of action, the therapeutic range of doses of drugs of the GLP-1 group, contraindications to the appointment? 
9. What is the mechanism of action, the therapeutic dose range of SGLT-2 group drugs, contraindications to administration?
10. What is the mechanism of action, the therapeutic dose range of sulfonylurea derivatives, contraindications to administration? 
11. What is the algorithm for prescribing hypoglycemic therapy for newly diagnosed type 2 diabetes?
12. Name rational and irrational combinations of hypoglycemic drugs.
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8.3. List of the information and telecommunications Internet resources required for mastering of the course

	№
	Resources
	URL address
	Resource Annotation

	1
	Electronic Library of the University
	https://el.nsmu.ru/ 
	Access by the password provided by the library

	2
	World Health Organization
	  www.who.int/ru

	Open resource

	3
	Electronic collection of medical textbooks published by Jaypeedigital
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	4
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8.4. Implementation of e-learning (EL), the use of distance learning technologies (DLT)

	№
	Platform of EL DLT
	Name of the e-course, authors, URL address
	E-course implementation model

	2
	Moodle
	"3-6 courses General medicine Internal medicine, endocrinology"
https://edu.nsmu.ru/course/view.php?id=14187 
Authors: the teaching staff of the Dpt. of Faculty therapy and of the Dpt. of Hospital therapy and endocrinology
	On-line and distant education




9. List of questions and tasks for independent work, including using the possibilities of e-learning, distance learning technologies

	Sections and topics for self-study
	Types and content of independent work

	Work in SDO Moodle, e-course 3-6 course of General medicine, Internal medicine, endocrinology, module "Endocrinology".
	Completing test tasks (required).
Reading and analyzing the textbook material, textbooks, current clinical recommendations on the topic of the lesson (links are placed in the relevant sections).

	Determining treatment goals and prescribing treatment to a patient with type 2 diabetes mellitus.
	Task: to determine the goals of treatment, prescribe diet therapy and hypoglycemic therapy with indication of trade and international nonproprietary names (INN) of drugs (Table 1).

	Preparation of a staged epicrisis of the supervised patient
	Making a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.



Table 1. 
	Patient N., 68 years old, retired, does not work.
Type 2 diabetes mellitus was detected for the first time. Glycated hemoglobin 9%.
Concomitant diseases: Obesity of the II degree. Coronary heart disease, angina pectoris of tension IIFK.

	Specify the treatment goals
	

	Prescribe diet therapy
	

	Prescribe hypoglycemic therapy with indication of trade and international nonproprietary names (INN) of drugs, indication of doses, time of administration.
Justify the prescribed therapy option.
	

	Give recommendations on self-control of glycemia
	




Clinical practical lesson No. 3. 
The topic of the lesson is "Acute complications of diabetes mellitus"

The purpose of the lesson: to prepare students to carry out professional activities in the field of diagnosis, treatment and prevention of acute complications of diabetes mellitus (DM). 

1. Objectives of the lesson:
• to form theoretical knowledge in the field of etiology, pathogenesis, clinical picture, methods of diagnosis and differential diagnosis, emergency care at the prehospital stage, treatment at the hospital stage of acute complications of diabetes mellitus;
• to develop skills in the field of evaluation of laboratory and instrumental diagnostic methods, differential diagnosis, clinical diagnosis, emergency care and treatment for acute complications of diabetes mellitus in accordance with clinical guidelines and standards of medical care;
• to develop the skills of clinical examination of patients, interpretation of laboratory and instrumental diagnostic methods, formulation and justification of the clinical diagnosis of acute complications of diabetes mellitus, treatment in a specific situation in accordance with clinical recommendations and standards of medical care;
• improve the skills of registration of a medical card of an inpatient patient;
• to improve the skills of using information systems in the field of healthcare and the Internet information and telecommunications network in their work.

2. Basic concepts that should be learned in the process of studying the topic (glossary):
1. Diabetic ketoacidosis (DKA) – acute decompensation of DM requiring emergency hospitalization, with hyperglycemia (plasma glucose level > 13.9 mmol/L* in adults and > 11 mmol/l in children), hyperketonemia (> 5 mmol/l), ketonuria (≥ ++), metabolic acidosis (pH < 7.3, bicarbonate level < 15 mmol/L) and varying degrees of impaired consciousness or without it.
2. Hyperosmolar hyperglycemic state (HHS) – acute decompensation of DM, with pronounced hyperglycemia (as a rule, plasma glucose level > 35 mmol / L), high plasma osmolarity and pronounced dehydration, in the absence of ketosis and acidosis.
3. Lactic acidosis is a metabolic acidosis with a large anionic difference (≥10 mmol/ l) and the level of lactic acid in the blood > 4 mmol/ l (according to some definitions > 2 mmol/l).
4. Hypoglycemic condition – a decrease in plasma glucose levels in a patient with diabetes mellitus less than 3.9 mmol / l, accompanied by certain clinical symptoms or without symptoms
5. Hypoglycemic coma is an acute pathological condition manifested by the reaction of the nervous system in a certain sequence (cerebral cortex → cerebellum → subcortical–diencephalic structures → vital centers of the medulla oblongata) associated with a drop in the level of glycemia (concentration of carbohydrates in blood plasma).
6. Metabolic acidosis is a disorder of acid–base balance, which is characterized by a decrease in blood pH and a decrease in plasma bicarbonate concentration due to bicarbonate losses or acid accumulation.
7. Plasma osmolarity – the concentration of osmotically active particles in solution, expressed in the amount of osmols per 1 liter of blood plasma, one of the main constants of the human body, varies slightly, depends mainly on the concentration of sodium, glucose and urea ions in the blood.
8. Insulin is a hormone of protein nature, formed in the beta cells of the islets of Langerhans of the pancreas; it has a multifaceted effect on metabolism in almost all tissues of the body; the main action of insulin is the regulation of carbohydrate metabolism, in particular, glucose utilization

3. Questions for the lesson:
1. Causes of development, pathogenesis of diabetic ketoacidosis (diabetic ketoacidotic coma).
2. Clinical picture, diagnosis of diabetic ketoacidosis.
3. Severity of diabetic ketoacidosis.
4. Emergency care at the prehospital stage in diabetic ketoacidosis.
5. Treatment of mild diabetic ketoacidosis.
6. Treatment of moderate to severe diabetic ketoacidosis.
7. Provoking factors, pathogenesis, clinical picture, diagnosis of hyperosmolar hyperglycemic state (hyperosmolar coma), the main approaches to treatment.
8. Causes of lactic acidosis, related and unrelated to diabetes mellitus, pathogenesis, clinical picture, diagnosis of lactic acidosis, basic treatment approaches.
9. Causes of hypoglycemic conditions, related and unrelated to diabetes mellitus.
10. Pathogenesis of hypoglycemic state (hypoglycemic coma).
11. Clinical picture of hypoglycemia (symptoms of autonomic activation, neuroglucopenic symptoms), diagnosis.
12. Concepts of hypoglycemia levels, concepts of mild and severe hypoglycemia.
13. Emergency care at the prehospital stage for hypoglycemia.
14. Treatment of severe hypoglycemia (hypoglycemic coma).

4. Questions for self-control:
1. Name the main causes of diabetic ketoacidosis.
2. Draw schematically the pathogenesis of diabetic ketoacidosis.
3. What diagnostic tests should be carried out if diabetic ketoacidosis is suspected?
4. What are the basic rules of insulin therapy for diabetic ketoacidosis?
5. What are the differences in the treatment of mild and moderate ketoacidosis, severe?
6. Name the factors provoking the development of hyperosmolar hyperglycemic state.
7. What are the features of the clinical picture of hyperosmolar hyperglycemic state in comparison with diabetic ketoacidosis, treatment features?
8. Give the concept of lactic acidosis.
9. What are the causes of hypoglycemic conditions in diabetes mellitus?
10. Explain the pathogenesis of clinical symptoms in hypoglycemic conditions.
11. What are the criteria for hypoglycemic states of the 1st, 2nd and 3rd levels?
12. What is the emergency care for mild and severe hypoglycemic conditions?
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8.3. List of the information and telecommunications Internet resources required for mastering of the course

	№
	Resources
	URL address
	Resource Annotation

	1
	Electronic Library of the University
	https://el.nsmu.ru/ 
	Access by the password provided by the library

	2
	World Health Organization
	  www.who.int/ru

	Open resource

	3
	Electronic collection of medical textbooks published by Jaypeedigital
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	Access by the password provided by the library

	4
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	5
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8.4. Implementation of e-learning (EL), the use of distance learning technologies (DLT)

	№
	Platform of EL DLT
	Name of the e-course, authors, URL address
	E-course implementation model

	2
	Moodle
	"3-6 courses General medicine Internal medicine, endocrinology"
https://edu.nsmu.ru/course/view.php?id=14187 
Authors: the teaching staff of the Dpt. of Faculty therapy and of the Dpt. of Hospital therapy and endocrinology
	On-line and distant education




9. List of questions and tasks for independent work, including using the possibilities of e-learning, distance learning technologies


	Sections and topics for self-study
	Types and content of independent work

	Work in SDO Moodle, e-course 3-6 course of General medicine "Internal medicine, endocrinology", module "Endocrinology".
	Completing test tasks (required).
Reading and analyzing the textbook material, textbooks (links are placed in the relevant sections).

	Preparation of a staged epicrisis of the supervised patient
	Making a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.




Clinical practical lesson No. 4. 
The topic of the lesson is "Chronic complications of diabetes mellitus"

The purpose of the lesson: to prepare students to carry out professional activities in the field of diagnosis, treatment and prevention of chronic complications of diabetes mellitus (DM). 

1. Objectives of the lesson:
• to form theoretical knowledge in the field of etiopathogenesis, clinical picture, methods of diagnosis and differential diagnosis, treatment of chronic complications of diabetes mellitus;
• to develop skills in the field of evaluation of laboratory and instrumental diagnostic methods, differential diagnosis, clinical diagnosis, treatment for chronic complications of diabetes mellitus in accordance with clinical guidelines and standards of medical care;
• to develop the skills of clinical examination of patients, interpretation of laboratory and instrumental diagnostic methods, formulation and justification of the clinical diagnosis of chronic complications of diabetes mellitus, treatment in accordance with clinical guidelines and standards of medical care;
• improve the skills of registration of medical records of inpatient and outpatient patients;
• to improve the skills of using information systems in the field of healthcare and the Internet information and telecommunications network in their work.

2. Basic concepts that should be learned in the process of studying the topic (glossary):
1. Diabetic neuropathy is a complex of clinical and subclinical syndromes, each of which is characterized by diffuse or focal lesion of peripheral and/or autonomous nerve fibers as a result of diabetes mellitus.
2. Diabetic nephropathy is a specific kidney lesion in DM in the form of the formation of nodular glomerulosclerosis as a result of the effects of metabolic and hemodynamic factors on renal microcirculation modulated by genetic factors, leading to the development of terminal renal failure requiring renal replacement therapy (dialysis, transplantation).
3. Diabetic osteoarthropathy is a pain–free, progressive destruction of one or more joints of the foot on the background of neuropathy.
4. Diabetic retinopathy is a specific late neuromicrovascular complication of diabetes mellitus, developing, as a rule, sequentially from changes associated with increased permeability and occlusion of retinal vessels to the appearance of newly formed vessels and fibroglial tissue; it is one of the manifestations of generalized microangiopathy.
5. Diabetic macular edema is a thickening of the retina associated with the accumulation of fluid in the intercellular space of the neuroepithelium due to a violation of hematoretinal barriers and a mismatch between fluid transudation and the ability to reabsorb it by pigment epithelial cells. Diabetic macular edema can develop at any stage of diabetic retinopathy.
6. Diabetic foot syndrome (SDS) is a syndrome that combines pathological changes in the peripheral nervous system, arterial and microcirculatory bed, bone and articular apparatus of the foot that pose an immediate threat or the development of ulcerative necrotic processes and gangrene of the foot.
7. Glycation end products (GEP) are a heterogeneous group of substances formed by the interaction of glucose and active carbonyl compounds with proteins and lipids. 
8. Sorbitol shunt (pathway) – conversion of unphosphorylated glucose into sorbitol under the action of the enzyme aldose reductase; the activity of the sorbitol pathway is regulated by intracellular glucose concentration, while the presence of insulin is not required. 
9. Oxidative stress is the process of cell damage as a result of oxidation; it occurs when excessive production of free radicals occurs as a result of insufficiency of the counteracting antioxidant response system.
10. Critical ischemia of the lower extremities is a condition in which there is a marked decrease in blood flow through the main arteries of the lower extremities, leading to hypoxia of soft tissues and threatening their viability.
11. Chronic kidney disease is a supranosological concept that generalizes kidney damage or a decrease in glomerular filtration rate of less than 60 ml/min / 1.73 m2, persisting for more than 3 months, regardless of the primary diagnosis.
12. Chronic heart failure is a clinical syndrome characterized by typical complaints (shortness of breath, swelling of the ankles, fatigue, and others), which may be accompanied by increased pressure in the jugular veins, congestive wheezing in the lungs, peripheral edema caused by a violation of the structure and / or function of the heart, which leads to a decrease in cardiac output and / or an increase in intracardiac pressure at rest or during loading.

3. Questions for the lesson:
1. Classification of chronic complications of diabetes mellitus.
2. Modifiable and non-modifiable risk factors for the development of chronic complications of diabetes mellitus, the pathogenesis of late, diabetes-specific chronic complications.
3. Classification of diabetic retinopathy.
4. Recommendations for screening, diagnosis of diabetic retinopathy.
5. Basic methods of treatment, prevention of diabetic retinopathy and diabetic macular edema; principles of dispensary observation.
6. Classification of chronic kidney disease (diabetic nephropathy).
7. Recommendations for screening, diagnosis of diabetic nephropathy.
8. Treatment of diabetic nephropathy depending on the stage, prevention. 
9. Dispensary observation of patients with diabetes mellitus and diabetic nephropathy.
10. Classification of diabetic neuropathy.
11. Recommendations for screening, diagnosis of diabetic neuropathy, neuroosteoarthropathy.
12. Basic methods of treatment, prevention of diabetic neuropathy, neuroosteoarthropathy; principles of dispensary observation.
13. Classification of diabetic foot syndrome, risk factors.
14. The main methods of treatment of various forms of diabetic foot syndrome, prophylaxis of diabetic foot syndrome; principles of dispensary observation.
15. Features of the clinical picture, diagnosis of atherosclerotic diseases (coronary heart disease, atherosclerosis of the vessels of the lower extremities, cerebrovascular diseases), chronic heart failure in patients with diabetes mellitus.
16. Stratification of cardiovascular risk in diabetes mellitus.

4. Questions for self-control:
1. What pathogenetic disorders are common for diabetic retinopathy, nephropathy and neuropathy?
2. Describe the different stages of retinopathy.
3. What examination is recommended as part of the screening of diabetic retinopathy?
4. Name the diagnostic criteria for various stages of chronic kidney disease.
5. Give recommendations for the treatment of chronic kidney disease in diabetes mellitus (diabetic nephropathy), depending on the stage.
6. What forms of diabetic neuropathy are distinguished according to the classification and what is their clinical picture? 
7. What examination is recommended as part of the screening of diabetic neuropathy?
8. What are the main methods of treatment of diabetic neuropathy?
9. Give the concept of diabetic foot syndrome and the characteristics of various forms of diabetic foot syndrome.
10. Identify commonalities and differences in the treatment of various forms of diabetic foot syndrome.
11. What are the features of the clinical picture, diagnosis of atherosclerotic diseases (coronary heart disease, atherosclerosis of the vessels of the lower extremities, cerebrovascular diseases), chronic heart failure in patients with diabetes mellitus?
12. How is the stratification of cardiovascular risk in diabetes mellitus carried out?
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8.3. List of the information and telecommunications Internet resources required for mastering of the course

	№
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	Resource Annotation

	1
	Electronic Library of the University
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	Access by the password provided by the library

	2
	World Health Organization
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	3
	Electronic collection of medical textbooks published by Jaypeedigital
	www.jaypeedigital.com
	Access by the password provided by the library

	4
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	www.studentlibrary.ru/
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8.4. Implementation of e-learning (EL), the use of distance learning technologies (DLT)

	№
	Platform of EL DLT
	Name of the e-course, authors, URL address
	E-course implementation model

	2
	Moodle
	"3-6 courses General medicine Internal medicine, endocrinology"
https://edu.nsmu.ru/course/view.php?id=14187 
Authors: the teaching staff of the Dpt. of Faculty therapy and of the Dpt. of Hospital therapy and endocrinology
	On-line and distant education




9. List of questions and tasks for independent work, including using the possibilities of e-learning, distance learning technologies

	Sections and topics for self-study
	Types and content of independent work

	Work in SDO Moodle, e-course 3-6 course of General medicine "Internal medicine, endocrinology", module "Endocrinology".
	Completing test tasks (required).
Reading and analyzing the textbook material, textbooks (links are placed in the relevant sections).

	Preparation of a staged epicrisis of the supervised patient
	Making a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.

	Prescribing treatment to a patient with type 2 diabetes mellitus and chronic complications, recommendations for the prevention of chronic complications
	Task: prescribe treatment with indication of trade and international nonproprietary names (INN) of drugs, give recommendations for prevention (Table 1).



Table 1. 
	Patient M., 55 years old, works as a university teacher.
Type 2 diabetes mellitus (duration 15 years),
unsatisfactory glycemic control (glycated hemoglobin 8,7%).
For the first time, stage C4A2 of chronic kidney disease (diabetic nephropathy, GFR 28 ml/min, albuminuria more than 300 mg/day, without signs of nephrotic syndrome), mild anemia was diagnosed.
Concomitant diseases: Obesity of the II degree. Arterial hypertension of stage II, uncontrolled (BP 160/95 mmHg), risk 4.
Therapy: metformin 1000 mg 2 times a day in the morning and evening, gliclazide MV 120 mg before breakfast, telmisartan 80 mg 1 time a day in the morning.

	Specify the treatment goals
	

	Make a correction of treatment taking into account the detection of stage C4A2 of chronic kidney disease:
prescribe non-drug and drug treatment with indication of trade and international nonproprietary names (INN) of drugs, indication of doses, time of admission.
	

	Give recommendations for the prevention of diabetic foot syndrome
	





Clinical practical lesson No. 5. 
The topic of the lesson is "Thyroid diseases occurring with thyrotoxicosis syndrome"

The purpose of the lesson: to prepare students to carry out professional activities in the field of diagnosis, treatment and prevention of thyroid diseases occurring with thyrotoxicosis syndrome. 

1. Objectives of the lesson:
• to form theoretical knowledge in the field of etiopathogenesis, clinical picture, methods of diagnosis and differential diagnosis, treatment of thyroid diseases occurring with thyrotoxicosis syndrome;
• to develop skills in the field of evaluation of laboratory and instrumental diagnostic methods, differential diagnosis, clinical diagnosis, treatment of thyroid diseases occurring with thyrotoxicosis syndrome, in accordance with clinical recommendations and standards of medical care;
• to develop the skills of clinical examination of patients, interpretation of laboratory and instrumental diagnostic methods, formulation and justification of the clinical diagnosis of thyroid disease occurring with thyrotoxicosis syndrome, treatment in accordance with clinical guidelines and standards of medical care;
• improve the skills of registration of medical records of inpatient and outpatient patients;
• to improve the skills of using information systems in the field of healthcare and the Internet information and telecommunications network in their work.

2. The basic concepts that must be learned in the process of studying the topic (glossary):
1. Euthyroidism is the normal function of the thyroid gland (thyroid gland).
2. Thyrotoxicosis is a clinical syndrome caused by an excessive content of thyroid hormones in the blood and their toxic effect on various organs and tissues. 
3. Hyperthyroidism is a syndrome caused by hyperfunction of the thyroid gland, manifested by an increase in the content of hormones: triiodothyronine (T3), thyroxine (T4).
4. Subclinical thyrotoxicosis is a clinical syndrome established mainly on the basis of hormonal research data with an erased clinical picture; a reduced level of TSH is determined with normal indicators of free T4 and free T3.
5. Manifest thyrotoxicosis is a clinical syndrome in which there is a detailed clinical picture of the disease and characteristic hormonal shifts: reduced (suppressed) TSH levels with a high level of free T4 and/or free T3.
6. Complicated thyrotoxicosis is a clinical syndrome in which there are severe complications of thyrotoxicosis: atrial fibrillation, heart failure, thromboembolic complications, adrenal insufficiency, toxic hepatitis, dystrophic changes of parenchymal organs, psychosis, cachexia and others.
7. Goiter – enlargement of the thyroid gland.
8. Graves' disease (HD, thyrotoxicosdiffusion syndrome) is an organ–specific autoimmune disease that develops due to the production of stimulating antibodies to the receptor of thyroid-stimulating hormone, manifesting diffuse thyroid disease, thyrotoxicosis syndrome, possible combination with extrathyroid pathology (endocrine ophthalmopathy , pretibial myxedema, acropathy).
9. Endocrine ophthalmopathy (EOP) is an independent progressive autoimmune lesion of the soft tissues of the orbit, closely associated with autoimmune pathology of the thyroid gland.
10. Functional autonomy of the thyroid gland – the ability of individual parts (nodes) of the thyroid gland to produce thyroid hormones regardless of the effects of thyroid-stimulating hormone.
11. Nodular/multi–nodular toxic goiter (thyrotoxicosis with nodular /multi-nodular goiter) is a disease of the thyroid gland, clinically manifested by a nodular lesion of the thyroid gland with the development of hyperthyroidism due to the autonomous, thyroid-stimulating hormone-independent functioning of the nodular formations of the thyroid gland.

3. Questions for the lesson:
1. Basic concepts of synthesis, secretion, regulation of synthesis and secretion of thyroid hormones.
2. Physiological effects of thyroid hormones in the body.
3. Thyrotoxicosis syndrome: pathogenesis, clinical picture, severity.
4. Classification of thyroid diseases occurring with thyrotoxicosis syndrome.
5. Graves' disease (diffuse toxic goiter, thyrotoxicosis with diffuse goiter): prevalence, etiopathogenesis, clinical picture, diagnosis, differential diagnosis.
6. Treatment of Graves' disease: therapy with thyrostatics, therapy according to the "block and replace" scheme, surgical treatment, radioiodotherapy.
7. Endocrine ophthalmopathy: prevalence, etiopathogenesis, clinical picture, diagnosis, severity and activity of endocrine ophthalmopathy, principles of treatment and prevention.
8. Nodular/multi-nodular toxic goiter (functional autonomy of the thyroid gland): etiopathogenesis, clinical picture, diagnosis, principles of treatment and prevention.
9. Amiodaroninduced thyroiditis (amiodaroninduced thyrotoxicosis): etiopathogenesis of amiodaroninduced thyrotoxicosis type II, clinical picture, diagnosis, principles of treatment and prevention.
10. Cytokinin-induced thyroiditis, thyroiditis, due to the use of radiopaque iodine-containing substances: etiopathogenesis, clinical picture, diagnosis, principles of treatment and prevention.
11. Thyrotoxicosis and pregnancy: differential diagnosis of Graves' disease and transient gestational thyrotoxicosis during pregnancy, basic principles of management, treatment of pregnant women with thyrotoxicosis syndrome.

4. Questions for self-control:
1. Explain the pathogenetic basis of the clinical symptoms of thyrotoxicosis syndrome.
2. Give the concepts of subclinical, manifest, complicated thyrotoxicosis.
3. Why is Graves' Disease defined as an organ-specific autoimmune disease?
4. Make a differential diagnosis between Graves' disease and nodular/multi-nodular toxic goiter.
5. Name the side effects of thyrostatics.
6. Name the indications for surgical treatment, radiotherapy for Graves' disease.
7. What are the differences between the concepts of "endocrine ophthalmopathy" and "thyrotoxic" ophthalmopathy? How is the degree of activity of endocrine ophthalmopathy determined?
8. What are the pathogenetic differences between amiodaroninduced thyrotoxicosis of type II?
9. What are the principles of treatment and prevention of thyroiditis due to the use of radiopaque iodine-containing substances?
10. Make a differential diagnosis between Graves' disease and transient gestational thyrotoxicosis.
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8.3. List of the information and telecommunications Internet resources required for mastering of the course

	№
	Resources
	URL address
	Resource Annotation

	1
	Electronic Library of the University
	https://el.nsmu.ru/ 
	Access by the password provided by the library

	2
	World Health Organization
	  www.who.int/ru

	Open resource

	3
	Electronic collection of medical textbooks published by Jaypeedigital
	www.jaypeedigital.com
	Access by the password provided by the library

	4
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8.4. Implementation of e-learning (EL), the use of distance learning technologies (DLT)

	№
	Platform of EL DLT
	Name of the e-course, authors, URL address
	E-course implementation model

	2
	Moodle
	"3-6 courses General medicine Internal medicine, endocrinology"
https://edu.nsmu.ru/course/view.php?id=14187 
Authors: the teaching staff of the Dpt. of Faculty therapy and of the Dpt. of Hospital therapy and endocrinology
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9. List of questions and tasks for independent work, including using the possibilities of e-learning, distance learning technologies

	Sections and topics for self-study
	Types and content of independent work

	Work in SDO Moodle, e-course 3-6 course of General medicine "Internal medicine, endocrinology", module "Endocrinology".
	Completing test tasks (required).
Reading and analyzing the textbook material, textbooks, current clinical recommendations on the topic of the lesson (links are placed in the relevant sections).

	Preparation of a staged epicrisis of the supervised patient
	Making a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.





Clinical practical lesson No. 6. 
The topic of the lesson is "Thyroid diseases occurring with hypothyroidism syndrome. Subacute thyroiditis"

The purpose of the lesson: to prepare students to carry out professional activities in the field of diagnosis, treatment and prevention of thyroid diseases occurring with hypothyroidism syndrome, diagnosis and treatment of subacute thyroiditis. 

1. Lesson objectives:
• to form theoretical knowledge in the field of etiopathogenesis, clinical picture, methods of diagnosis and differential diagnosis, treatment of thyroid diseases occurring with hypothyroidism syndrome;
• to develop skills in the field of evaluation of laboratory and instrumental diagnostic methods, differential diagnosis, clinical diagnosis, treatment of thyroid diseases occurring with hypothyroidism syndrome, in accordance with clinical guidelines and standards of medical care;
• to develop the skills of clinical examination of patients, interpretation of laboratory and instrumental diagnostic methods, formulation and justification of the clinical diagnosis of thyroid disease occurring with hypothyroidism syndrome, treatment in accordance with clinical guidelines and standards of medical care;
• to form theoretical knowledge in the field of etiopathogenesis, clinical picture, diagnostic methods, treatment, to form skills and abilities in the field of evaluation of laboratory and instrumental diagnostic methods, differential diagnosis, clinical diagnosis, treatment of subacute thyroiditis.
• improve the skills of registration of medical records of inpatient and outpatient patients;
• to improve the skills of using information systems in the field of healthcare and the Internet information and telecommunications network in their work.

2. The basic concepts that must be learned in the process of studying the topic (glossary):
1. Euthyroidism is the normal function of the thyroid gland (thyroid gland).
2. Hypothyroidism is a clinical syndrome caused by a lack of thyroid hormones (deficiency of thyroid hormones in the body).
3. Primary hypothyroidism is hypothyroidism that has developed due to the defeat (destruction) of the thyroid gland itself.
4. Secondary hypothyroidism is a clinical syndrome that develops due to insufficient production of thyroid–stimulating hormone (TSH) in the absence of primary pathology of the thyroid gland itself, which could lead to a decrease in its function.
5. Subclinical hypothyroidism – increased TSH level at the level of free T4 within the reference interval.
6. Manifest hypothyroidism – increased TSH levels with a simultaneous decrease in free T4 below the reference interval.
7. Autoimmune thyroiditis (synonyms: lymphocytic thyroiditis, chronic thyroiditis) is an organ–specific autoimmune disease that leads to the development of hypothyroidism due to the destruction of thyroid tissue through the activation of T- and B-cell immunity with the formation of autoantibodies to thyroid tissue.
8. Subacute thyroiditis (synonyms: granulomatous thyroiditis, De Quervain thyroiditis, viral thyroiditis, giant cell thyroiditis) is an inflammatory thyroid disease, presumably of viral etiology, lasting from one week to several months, at the height of the disease most often manifested by severe soreness in the thyroid area and fever, sometimes with the addition of symptoms of thyrotoxicosis; having a tendency to to relapse

3. Questions for the lesson:
1. Etiology of primary and secondary hypothyroidism.
2. Hypothyroidism syndrome: pathogenesis, clinical picture, severity.
3. Diagnosis of primary and secondary hypothyroidism.
4. Substitution therapy for primary hypothyroidism in adults.
5. Replacement therapy of primary hypothyroidism during pregnancy.
6. Emergency care for hypothyroid coma.
7. Chronic autoimmune thyroiditis (Hashimoto's thyroiditis, atrophic thyroiditis): etiopathogenesis, clinical picture, diagnosis, principles of treatment.
8. Subacute thyroiditis (subacute thyroiditis de Quervain, subacute lymphocytic (pain-free, "mute") thyroiditis): etiopathogenesis, clinical picture, diagnosis, principles of treatment.
9. Amiodarone-induced hypothyroidism: etiopathogenesis, clinical picture, diagnosis, principles of treatment.
10. Criteria for assessing the quality of medical care for hypothyroidism.

4. Questions for self-control:
1. What diseases, conditions lead to the development of primary and secondary hypothyroidism? 
2. Explain the pathogenetic basis of the clinical symptoms of hypothyroidism syndrome.
3. Give the concepts of subclinical, manifest hypothyroidism.
4. Describe two forms of chronic autoimmune thyroiditis.
5. What are the diagnostic criteria for chronic autoimmune thyroiditis?
6. What are the basic principles of substitution therapy for primary hypothyroidism? 
7. Explain the features of substitution therapy for primary hypothyroidism during pregnancy.
8. How is de Quervain's subacute thyroiditis diagnosed and treated?
9. What is the pathogenesis of amiodaroninduced hypothyroidism?
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8.3. List of the information and telecommunications Internet resources required for mastering of the course

	№
	Resources
	URL address
	Resource Annotation

	1
	Electronic Library of the University
	https://el.nsmu.ru/ 
	Access by the password provided by the library

	2
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	  www.who.int/ru

	Open resource

	3
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8.4. Implementation of e-learning (EL), the use of distance learning technologies (DLT)

	№
	Platform of EL DLT
	Name of the e-course, authors, URL address
	E-course implementation model

	2
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9. List of questions and tasks for independent work, including using the possibilities of e-learning, distance learning technologies
	Sections and topics for self-study
	Types and content of independent work

	Work in SDO Moodle, e-course 3-6 course of general medicine "Internal medicine, endocrinology", module "Endocrinology".
	Completing test tasks (required).
Reading and analyzing the textbook material, textbooks, current clinical recommendations on the topic of the lesson (links are placed in the relevant sections).

	Preparation of a staged epicrisis of the supervised patient
	Making a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.






Clinical practical lesson No. 7. 
The topic of the lesson is "Protection of the stage epicrisis"

The purpose of the lesson: to improve the training of students to carry out professional activities in the field of diagnosis, treatment and prevention of diabetes mellitus and thyroid diseases.

1. Lesson objectives:
• to improve the skills and abilities in the field of clinical examination, analysis of the results of clinical examination of patients, evaluation of laboratory and instrumental diagnostic methods, clinical diagnosis, treatment for diabetes mellitus diseases of the thyroid gland;
• improve the skills of registration of a hospital patient's medical card – writing an extended stage epicrisis;
• improve the skills of oral presentation of brief information about the case of the disease, improve the ability to answer questions, argue, justify conclusions and conclusions.

1. During 5 practical classes, time is allocated for patient supervision: initial examination of the patient - at the 1st practical lesson, examinations to assess the patient's condition in dynamics – during the next 4 practical classes.
2. During all the days of the patient's curation, the preparation and writing of an extended stage epicrisis is carried out in accordance with the recommendations of writing the following sections: 
- "Basic information": initials of the patient's surname, first name and patronymic, age, time periods of hospital stay, clinical diagnosis upon admission;
- "Hospitalization procedure": information about urgent or planned hospitalization procedure;
- "Complaints": complaints upon admission to the hospital, dynamics during the period of hospitalization;
- "Anamnesis of the disease": anamnesis of the disease (for the period before the day of curation);
- "Examination data": pathological abnormalities identified according to the objective examination of the patient on the first day of curation;
- "Results of additional examination methods": the results of laboratory, instrumental methods of examination of the patient during the period of hospitalization with their interpretation;
- "Clinical diagnosis": detailed clinical diagnosis (underlying disease, complications, concomitant diseases);
- "Justification of the diagnosis": justification of the diagnosis of the underlying disease, complications;
- "Treatment": in-hospital treatment;
- "State dynamics": evaluation of treatment results based on the dynamics of the main manifestations of the disease, assessment of the patient's condition on the day of the end of curation;
- "Conclusion": recommendations on continuing the course of treatment in the hospital or discharge from the hospital, recommendations for follow-up examination, treatment, follow-up.
3. The printed stage epicrisis is handed over to the teacher at the 6th practical lesson for verification.
4. Defense at the 7th, final, practical lesson implies a brief 5-7-minute report by the student of basic information about the patient (preferably – the formulation of the diagnosis, justification of the clinical diagnosis); the teacher, other students are asked 2-3 questions, answers are heard; 
5. The result (patient supervision, presented stage epicrisis, completed report, answers to questions) is evaluated by the teacher according to a 5-point system

