Discipline "Cardiology"
 Term 9, 10th
Course 5th

Clinical practical lesson No. 1. 
The topic of the lesson is «Disorders of heart rate, rhythm and conduction. ECG in cardiac arrhythmias and heart block»
The purpose of the lesson: to master the algorithms of diagnostic search and treatment of patients with the main clinical forms of arrhythmias and heart blockades.
Lesson objectives:
• improve theoretical knowledge in the field of etiology, pathogenesis, features of clinical manifestations, diagnostic methods and differential diagnosis, approaches to the treatment of the main clinical forms of arrhythmias and heart blockades; 
• improve the skills of clinical examination of patients with the main clinical forms of arrhythmias and heart blockades;
• to form the skills and abilities of diagnosis, differential diagnosis and treatment of the main clinical forms of arrhythmias and heart blockages in accordance with current medical care procedures, clinical guidelines and standards;
• to form and improve the skills of registration of a medical card of an inpatient, including in electronic form;
• to form and 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. Atrial fibrillation (AF) is an uncoordinated excitation of individual atrial fibers with a frequency of 350-600 per minute, which is accompanied by a loss of mechanical atrial systole and leads to an incorrect and, as a rule, frequent ventricular rhythm.
2. Atrial flutter (TP) is a rhythmic excitation of the atria with a frequency of 200-350 per minute due to the process of macro–re-entry around a certain anatomical or functional obstacle, which is accompanied, as a rule, by a multiple blockade of the conduction of impulses to the ventricles.
3. Supraventricular tachycardia – unites a fairly large group of tachyarrhythmias, the pathogenesis of which involves heart structures located above the level of division of the trunk of the Gis bundle into legs (CA-node, AV-junction, LP and PP).
4. Atrial tachycardia – may be ectopic or occur due to the formation of a macro-re-entry loop. Ectopic atrial tachycardia is a consequence of an automatic or trigger mechanism, as well as micro-re-entry.
5. Paroxysmal reciprocal AV-nodal tachycardia is the most common form of LVT (60% of cases). It develops more often in women than in men, in young patients in the absence of severe cardiac pathology. The duration of the paroxysm can range from a few seconds to several days.
6. Paroxysmal reciprocal atrioventricular tachycardia with the participation of additional pathways – the presence of DPP connecting the atria with the ventricular myocardium or with elements of the conducting system is due to the incompleteness of the development of the heart in embryogenesis.
7. Ventricular extrasystole (IE) is a premature (extraordinary) contraction of the heart caused by an impulse that occurred in one of the departments of the intraventricular conducting system (Gis bundle and its legs, Purkinje fibers) or ventricular myocardium. 
8. Ventricular tachycardia (VT) is the heart rhythm of three or more consecutive QRS complexes originating from any part of the intraventricular conducting system (Gis bundle and its legs, Purkinje fibers) or from the ventricular myocardium.
9. Sinus node weakness syndrome (SSS) - the inability of the sinus node to fully perform the function of the main the center of automatism.
10. Atrioventricular blockades (AV block) – a violation of the conduction of the pulse from the atria to the ventricles of the heart at the level of the AV junction.
11. Intraventricular blockade – slowing down or complete cessation of excitation to the ventricular myocardium due to damage to the conduction system of the heart at the level of the legs of the Gis bundle or their branches.

3. Questions for the lesson:
1. The value of the ECG method in the diagnosis of arrhythmias and heart blockades. 
2. The importance of electrophysiological examination (EFI) of the heart in the diagnosis of arrhythmias and heart blockades. 
3. Differential diagnosis of syncopal conditions. 
4. Supraventricular heart rhythm disorders: definition, classification, diagnosis, differential diagnosis, management tactics. 
5. Atrial fibrillation and fluttering. 
6. Ventricular arrhythmias: definition, classification, diagnosis, differential diagnosis, management tactics. 
7. Tachycardia with broad complexes: definition, classification, diagnosis, differential diagnosis, management tactics. 
8. Resuscitation measures in case of sudden cardiac death: ventricular fibrillation and ventricular asystole.
9. Elongated interval syndrome. 
10. The syndrome of the shortened QT interval. 
11. Sinus node weakness syndrome: definition, types, clinical picture, treatment approaches. 
12. AV blockade: definition, classification, treatment approaches. The importance of detecting high and low heart blockages, indications for implantation of an artificial pacemaker (permanent and temporary).
13. Attacks of Morgagni-Adams-Stokes. 
14. Ventricular preexcitation syndromes (WPW-type A and B syndrome, CLC-syndrome): definition, classification, diagnosis, management tactics.

4. Questions for self-control
1. The method to clarify the nature of arrhythmia is not:(1) echocardiography (2) daily ECG monitoring (3) transesophageal atrial stimulation (4) intracardiac electrophysiological examination (5) exercise test.
2. To determine the risk of sudden arrhythmic cardiac death, use:(1) echocardioscopy (2) myocardial scintigraphy (3) determination of heart rate variability (4) coronary angiography(5) bicycle ergometry.
3. The most informative method for diagnosing additional pathways in the myocardium:(1) electrophysiological examination (EFI) (2) ECG (3) coronary angiography (4) daily ECG monitoring (5) exercise test.
4. The method of diagnosis of sinus node weakness syndrome is:(1) atropine test (2) coronary angiography (3) radiography (4) phonocardiography (PCG) (5) echocardiography with Dopplerography. 
5. The indication for transesophageal echocardiography in atrial fibrillation is:(1) exclusion of the presence of intracardiac blood clots (2) determination of pressure in the pulmonary artery (3) diagnosis of an open arterial duct (4) preparation for aorto-coronary bypass surgery (5) suspicion of a dissecting aortic aneurysm.
6. The drug of choice from the following for SSSI and hypertension:(1) beta-blockers (2) calcium antagonists of the verapamil group (3) calcium antagonists of the diltiazem group (4) ACE inhibitors (5) IF-channel blockers.
7. A sign of an overdose of cardiac glycosides is not:(1) ventricular extrasystole (2) atrial fibrillation (3) atrioventricular block (4) sleep disturbance (5) nausea, vomiting.
8. Complaints of short-term loss of consciousness, a feeling of heart failure and the detection of periods of QRS loss without a prong during daily ECG monitoring are characteristic of: (1) transient AV blockade of the II degree (2) complete AV blockade (3) collapse (4) sinoatrial blockade (5) WPW syndrome.
9. A sudden attack of palpitations with a heart rate of 160 per minute and a decrease in blood pressure to 90/60 mm Hg. Stopped by massage of the sinocarotid sinus is most likely due to:(1) sinus tachycardia (2) atrial fibrillation paroxysm (3) atrial flutter paroxysm (4) supraventricular tachycardia paroxysm (5) ventricular tachycardia paroxysm.
10. It is not used for differential diagnosis of fainting:(1) echocardiography (2) daily ECG monitoring (3) daily blood pressure monitoring (4) ventriculography(5) rheoencephalography. 
11. For the treatment of transient sinoatrial blockade, the following may be prescribed:(1) beta blockers (2) cholinolytics(3) cardiac glycosides (4) verapamil(5) nitrates. 
12. The clinic of decompensated bradysystolic variant of sinus node weakness syndrome does not correspond to:(1) fainting (2) paroxysms of tachyarrhythmias (3) disability (4) transient paresis (5) severe dizziness.
13. In the treatment of sinus node weakness syndrome are not used:(1) isadrine(2) euphyllin (3) theophylline (4) verapamil(5) ephedrine.
14. Atrial fibrillation on an ECG is characterized by:(1) a high T wave (2) the absence of P waves and the presence of f waves with a frequency of more than 350 per minute (3) the presence of premature QRS complexes (4) shortening of PQ intervals (5) the presence of a delta wave. 
15. Atrial flutter on an ECG is characterized by:(1) high F waves with a frequency of 250 – 350 per minute (2) the presence of P waves (3) the presence of premature QRS complexes (4) shortening of PQ intervals (5) the presence of a delta wave. 
16. Atrial fibrillation on an ECG is characterized by:(1) irregularity of ventricular QRS complexes(2) lengthening of PQ intervals (3) presence of premature QRS complexes (4) shortening of PQ intervals (5) presence of a delta wave
17. In the chronic form of atrial fibrillation, constant intake is necessary:(1) validol (2) veroshpiron (3) warfarin(4) valocardine(5) vikasol. 
18. With chronic atrial fibrillation, tachysystolic form, constant intake is necessary:(1) statins(2) ACE inhibitors (3) nitrates (4) beta-blockers(5) diuretics. 
19. The best way to stop atrial flutter: (1) a blow to the lower third of the sternum (2) transesophageal stimulation of the atria(3) indirect heart massage (4) artificial lung ventilation (5) intravenous lidocaine. 
20. A method for relieving atrial flutter: (1) a blow to the lower third of the sternum (2) electric pulse therapy (3) indirect heart massage (4) artificial lung ventilation (5) intravenous lidocaine. 
21. For atrioventricular blockade of the first degree on an ECG, it is characteristic:(1) PQ more than 0.1 sec(2) PQ more than 0.12 sec(3) PQ more than 0.18 sec(4) PQ more than 0.20 sec(5) PQ more than 0.22 sec. 
22. For atrioventricular block of the third degree on an ECG, it is characteristic:(1) P is located strictly before QRS(2) P is located strictly after QRS(3) there is no relationship between QRS complexes and P(4) P is layered on QRS (5) P is absent. 
23. For a complete blockade of the left leg, p.Gis on ECG is characteristic:(1) QRS more than 0.1 sec(2) QRS more than 0.12 sec(3) QRS more than 0.012 sec(4) QRS more than 0.01 sec(5) QRS more than 0.02 sec. 
24. For a complete blockade of the right leg, p.Gis on an ECG is characteristic:(1) QRS more than 0.1 sec(2) QRS more than 0.12 sec(3) QRS more than 0.012 sec(4) QRS more than 0.01 sec(5) QRS more than 0.02 sec. 
25. For incomplete blockade of the left leg, p.Gis on an ECG is characteristic:(1) QRS more than 0.1 sec(2) QRS more than 0.12 sec(3) QRS 0.11–0.12 sec(4) QRS more than 0.01 sec(5) QRS more than 0.02 sec. 
26. For an incomplete blockade of the right leg, p.Gis on an ECG is characteristic:(1) QRS more than 0.1 sec(2) QRS more than 0.12 sec(3) QRS 0.11-0.12 sec(4) QRS more than 0.01 sec(5) QRS more than 0.02 sec. 
27. With chronic atrial fibrillation, tachysystolic form, constant intake is necessary:(1) statins (2) ACE inhibitors (3) nitrates (4) cardiac glycosides (5) diuretics.
28. With sinus node weakness syndrome, there may be:(1) sinus tachycardia (2) sinus bradycardia (3) sinus arrhythmia (4) lengthened PQ(5) shortened PQ. 
29. With the syndrome of weakness of the sinus node on the ECG, there may be:(1) sinus tachycardia (2) bradysystolic form of atrial fibrillation (3) sinus arrhythmia (4) lengthened PQ(5) shortened PQ. 
30. With the syndrome of weakness of the sinus node on the ECG, there may be:(1) sinus tachycardia (2) sinoatrial blockade (3) sinus arrhythmia (4) lengthened PQ(5) shortened PQ. 
31. With sinoatrial blockade on the ECG, there may be:(1) lengthened PQ(2) shortened PQ(3) periodic loss of P and QRST(4) Lengthened QT(5) shortened QT.
32. With Wolf-Parkinson-White syndrome, an ECG may be:(1) lengthened PQ(2) shortened PQ(3) periodic loss of P and QRST(4) Lengthened QT(5) shortened QT.
33. With Wolf-Parkinson-White syndrome, an ECG may be:(1) Extended Q(2) delta wave as part of QRS(3) periodic loss of P and QRST(4) Extended QT(5) shortened QT.
34. With Wolf-Parkinson-White syndrome, an ECG may be:(1) lengthened QQ(2) increased duration and deformation of QRS(3) intermittent loss of P and QRST(4) Lengthened QT(5) shortened QT. 
35. With Wolf-Parkinson-White syndrome, an ECG may be:(1) lengthened QQ(2) discordant to the QRS complex displacement of the ST segment(3) periodic loss of P and QRST(4) Lengthened QT(5) shortened QT.
36. When ventricular fibrillation is observed on an ECG:(1) Elongated Q(2) discordant to the QRS complex displacement of the ST segment (3) periodic loss of P and QRST(4) Elongated QT(5) irregular and unequal in waveform, resembling a sinusoidal curve, the absence of QRS complexes.
37. With an asystole on an ECG, there is:(1) Elongated Q(2) discordant to the QRS complex displacement of the ST segment(3) straight line (4) Elongated QT(5) shortened QT. 
38. When relieving atrial fibrillation, amiodarone is used intravenously in a dose:(1) 100-150mg (2) 150-200mg (3) 200-250mg (4) 250-300mg (5) 300-450mg.
39. When relieving supraventricular tachycardia, amiodarone is used intravenously at a dose of: (1) 100-150mg (2) 150-200mg (3) 200-250mg (4) 250-300mg (5) 300-450mg.
40. When relieving ventricular tachycardia, amiodarone is used intravenously at a dose of:(1) 100-150mg (2) 150-200mg (3) 200-250mg (4) 250-300mg (5) 300-450mg. 
41. When relieving frequent ventricular extrasystole, amiodarone is used intravenously in a dose:(1) 300-450mg (2) 150-200mg (3) 200-250mg (4) 250-300mg (5) 100-150mg.
42. When relieving frequent supraventricular extrasystole, amiodarone is used intravenously at a dose of: (1) 300-450mg (2) 150-200mg (3) 200-250mg (4) 250-300mg (5) 100-150mg.
43. When relieving ventricular tachycardia, novocainamide is used intravenously at a dose of:(1) 100mg (2) 200mg (3) 300mg (4) 1000mg (5) 2000mg.
44. When relieving atrial fibrillation, propafenone is used intravenously in a dose:(1) 0.1-0.2mg/kg body weight (2) 0.2-0.4mg/kg body weight (3) 0.4-0.6mg/kg body weight (4) 1-2 mg/kg body weight (5) 10-20 mg/kg body weight.
45. Atrial flutter on an ECG is characterized by:(1) high T wave (2) instead of P wave F waves (3) the presence of premature QRS complexes (4) shortening of PQ intervals (5) the presence of a delta wave.
46. Supraventricular tachycardia on an ECG is characterized by:(1) a high T wave (2) instead of the P wave F waves (3) an increase in heart rate to 140-220 per minute (4) shortening of PQ intervals (5) the presence of a delta wave. 
47. Atrial flutter on an ECG is characterized by:(1) a high T wave (2) the presence of F-shaped waves (3) the presence of premature QRS complexes (4) shortening of PQ intervals (5) the presence of a delta wave. 
48. For a complete blockade of the left leg of the Gis beam on an ECG, it is characteristic:(1) QRS less than 0.1 sec (2) deformation and expansion of ventricular complexes in the left thoracic leads for more than 0.12 seconds (3) deformation P(4) lengthened QT(5) shortened QT.
49. For complete blockade of the right leg of the Gis beam on the ECG, it is characteristic:(1) QRS less than 0.1 sec.(2) broadening of the QRS complex more than 0.12 sec. the appearance of the S wave in the left thoracic leads (3) deformation of P(4) lengthened QT(5) shortened QT. 
50. Possible side effect of amiodarone with prolonged use:(1) sinus tachycardia (2) sinus arrhythmia (3) increased photosensitivity (4) swelling (5) redness of the skin. 
51. Possible side effect of amiodarone with prolonged use:(1) sinus tachycardia (2) sinus arrhythmia (3) thyroid dysfunction (4) edema (5) redness of the skin.
52. Lidocaine, according to the Williams classification of antiarrhythmic drugs, refers to:(1) Group I A(2) Group I B(3) Group I C(4) Group II(5) Group III.
53. The drug amiodarone according to the Williams classification of antiarrhythmic drugs refers to:(1) Group I A(2) Group I B(3) Group I C(4) Group II(5) Group III.
54. For the relief of ventricular tachycardia, it is used:(1) electro-pulse therapy (2) verapamil(3) veroshpiron (4) ATP (5) propranolol.

Response standards: 1(1); 2(3); 3(1); 4(1); 5(1); 6(4); 7(2); 8(4); 9(4); 10(4); 11(2); 12(2); 13(4); 14(2); 15(1); 16(1); 17(3); 18(4); 19(2); 20(2); 21(4); 22(3); 23(2); 24(2); 25(3); 26(3); 27(4); 28(2); 29(2); 30(2); 31(3); 32(2); 33(2); 34(2); 35(2); 36(5); 37(3); 38(5); 39(5); 40(5); 41(1); 42(1); 43(4); 44(4); 45(2); 46(3); 47(2); 48(2); 49(2); 50(3); 51(3); 52(2); 53(5); 54(1).

8.Library and information materials of the course
8.1. Required course literature in English
1. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. I / ed.: A. I. Martynov [et al.]. – Moscow: GEOTAR-Media, 2022. – 688 pp. https://www.studentlibrary.ru/book/ISBN9785970467664.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
2. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. II / ed.: A. I. Martynov [et al.]. – Moscow:GEOTAR-Media, 2022. – 616 pp. https://www.studentlibrary.ru/ru/book/ISBN9785970467671.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
3. Khan M.G. Internal Medicine Diagnosis and Therapy [Электронный учебник]. – 2nd. ed.. – Jaypee Brothers Medical Pub, 2020. – 741 pp. https://www.jaypeedigital.com/book/9789352706709 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
8.2. Supplementary course literature in English
4. Davidson`s Principles and Practice of Medicine [Учебник; текст] / ed.: I. Penman [et al.]. – 24th ed.. – Edinburgh: ELSEVIER, 2022. – 1581 p.: il. Научная библиотека медицинского вуза
5. Kothari S. Learn Clinical Reasoning in Cardiology Through Cases [Электронный учебник]. – Jaypee Brothers Medical Pub, 2026. – 375 pp. https://www.jaypeedigital.com/book/9789366162492 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
6. Chatterjee K. Manual of Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 828 pp. https://www.jaypeedigital.com/book/9789351521754 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
7. Maisel A., Peacock W. Textbook of Emergency Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 437 pp. https://www.jaypeedigital.com/book/9789386322241 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
8. Golwalla S.A. Golwalla’s Electrocardiography for Medical Students and General Practitioners [Электронный учебник]. – 15th ed. – Jaypee Brothers Medical Pub, 2022. – 82 pp. https://www.jaypeedigital.com/book/9789354654923 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
 

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

	Preparation of a staged epicrisis of a patient with arrhythmia / heart block
	The design of a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.

	Drawing up a plan for the examination of a patient with arrhythmia / heart block
	Task: to make a plan for the examination of patients with arrhythmia / heart block. 
Provide justification for the prescribed methods of examination. 
Fill in table No. 1.

	Appointment of treatment of a patient with arrhythmia / heart block
	Task: to prescribe treatment (basic and supportive) to a patient with arrhythmia / heart block
Give a justification for the prescribed therapy. Fill in table No. 2.

	Recommendations for primary and secondary prevention of arrhythmia / heart block
	Task: to give recommendations on prevention to a patient with arrhythmia / heart block
Fill in table No. 2.



Table №1. 
	
	Examination plan (laboratory, instrumental methods)
	Justification of the prescribed methods of examination

	Patient, 53 years old, with chronic atrial fibrillation
	
	

	Patient, 60 years old, with paroxysm of atrial fbrillation
	
	



Table №2.
When prescribing treatment, specify the group to which the drug belongs, INN, the purpose of its appointment, dose, frequency of administration, duration of the course of therapy
	Disease, form (type), severity, stage
	Basic treatment
+ Supportive therapy
	Surgical treatment
	Prevention

	Paroxysmal supraventricular tachycardia
	
	
	

	Paroxysmal ventricular tachycardia
	
	
	

	Paroxysmal atrial fibrillation
	
	
	

	Persistent atrial fibrillation
	
	
	

	Permanent atrial fibrillation
	
	
	

	Complete AV block of the distal type
	
	
	

	Full proximal type AV block
	
	
	





Clinical practical lesson No. 2. 
The topic of the lesson is "Acute and chronic heart failure. Cardiogenic shock. Cardiogenic pulmonary edema" 
The purpose of the lesson: to master the algorithms of diagnostic search and treatment of patients with the main clinical forms of acute heart failure or decompensation of chronic heart failure.
Lesson objectives:
• to improve theoretical knowledge in the field of etiology, pathogenesis, features of clinical manifestations, methods of diagnosis and differential diagnosis, approaches to the treatment of the main clinical forms of acute heart failure or decompensation of chronic heart failure; 
• to improve the skills of clinical examination of patients with the main clinical forms of acute heart failure or decompensation of chronic heart failure;
• to develop the skills and abilities of diagnosis, differential diagnosis and treatment of the main clinical forms of acute heart failure or decompensation of chronic heart failure in accordance with current medical care procedures, clinical guidelines and standards;
• to form and improve the skills of registration of a medical card of an inpatient, including in electronic form;
• to form and 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. Acute heart failure (OSN) is a clinical syndrome characterized by the rapid onset of symptoms typical of impaired systolic and/or diastolic heart function (decreased cardiac output, insufficient tissue perfusion, increased pressure in the capillaries of the lungs, stagnation in the tissues).
2. Acute decompensated CHF –the symptoms of CHF are expressed slightly (without signs of hypertensive crisis, pulmonary edema, cardiogenic shock).
3. Hypertensive OSN –symptoms of OSN in patients with relatively preserved LV function in combination with high blood pressure and an X-ray picture of venous congestion in the lungs or pulmonary edema.
4. Pulmonary edema – acute left ventricular insufficiency with wet wheezing in the lungs, orthopnea and, as a rule, with arterial oxygen saturation of less than 90% when breathing room air before treatment.
5. Cardiogenic shock is a clinical syndrome characterized by tissue hypoperfusion, arterial hypotension (SAD <90 mmHg or a decrease in blood pressure >30 mmHg) and/or a decrease in the rate of diuresis less than 0.5 ml / (kg × h). Clinical manifestations may be associated with the presence of brady- or tachyarrhythmias, as well as with pronounced LV contractile dysfunction (true cardiogenic shock).
6. OSN with high cardiac output – OSN in combination with tachycardia, warm skin and limbs, stagnation in the lungs, and sometimes with low blood pressure (septic shock).
7. Pancreatic insufficiency is a syndrome of low cardiac output in combination with increased pressure in the jugular veins, with an enlarged liver and arterial hypotension.
8. Left or right ventricular failure with low cardiac output.
9. Left or right ventricular failure with symptoms of blood stagnation.
10. Classification of OSN for assessing the severity of myocardial damage and prognosis for myocardial infarction according to Killip (clinical signs, chest radiography). 
11. Classification of clinical severity in acute decompensation of chronic heart failure. 
12. Temporary mechanical circulatory support is indicated for patients with OSN who do not respond to standard treatment, when there is a possibility of restoring myocardial function, surgical correction of disorders with a significant improvement in heart function or heart transplantation is expected.

3. Questions for the lesson:
1. Mechanisms of neuro-humoral changes in patients with the genesis of heart failure.
2. Acute heart failure (AHF):definition. 
3. Decompensation of CHF:definition. 
4. AHF: etiology. Decompensation of CHF: etiology. 
5. AHF: pathogenesis. Decompensation of CHF: pathogenesis. 
6. AHF: risk factors. Decompensation of CHF: risk factors.
7. AHF: classification. 
8. Cardiogenic shock: diagnostic criteria; formulation of the diagnosis. 
9. Cardiogenic pulmonary edema: diagnostic criteria; formulation of the diagnosis. 
10. Acute right ventricular insufficiency: diagnostic criteria; formulation of the diagnosis. 
11. Clinical profiles of patients with AHF and decompensation of CHF.
12. Complications of AHF. 
13. Diagnosis of AHF and decompensated CHF.
14. OSN and decompensated CHF: course and outcomes. 
15. Treatment of AHF and decompensated CHF: goals, choice of drugs. 
16. OSN: respiratory support, medical and hardware therapy. 
17. Oral therapy for acute HF and decompensation of CHF.

4. Questions for self-control
1. A sign characteristic of left ventricular insufficiency: (1) swelling of the cervical veins (2) ascites (3) enlargement of the liver (4) orthopnea (5) swelling of the legs. 
2. The only sign of right ventricular insufficiency is not: (1) enlarged liver (2) increased venous pressure (3) shortness of breath (4) ascites (5) leg swelling.
3. The main parameter reflecting the functional inferiority of the left ventricle: (1) peripheral vascular resistance (2) pressure of jamming in the pulmonary artery (3) radiological signs of stagnation in the lungs (4) signs of bronchial obstruction (5) decreased vital capacity of the lungs. 
4. The most common cause of acute heart failure: (1) decompensation of chronic heart failure (2) myocarditis (3) sepsis (4) cardiomyopathy (5) alcoholic heart disease. 
5. Drugs contraindicated in oedema with aortic stenosis: (1) vasodilators (2) diuretics (3) cardiac glycosides (4) potassium preparations (5) inotropic agents. 
6. Drugs contraindicated in acute heart failure: (1) vasodilators (2) diuretics (3) cardiac glycosides (4) calcium antagonists (5) anticoagulants. 
7. A sign of cardiogenic shock is not: (1) confusion (2) arterial hypotension (3) hypoperfusion of peripheral tissues (4) oliguria (5) cough with streaks of blood. 
8. The positive inotropic effect of the drug means: (1) increased tone of resistive vessels (2) increased heart rate (3) increased heart rate (4) increased diastolic tension of the heart walls (5) decreased heart rate.
9. The most common cause of cardiogenic shock: (1) myocardial infarction (2) infectious endocarditis (3) acute myocarditis (4) amyloidosis of the heart (5) hypertensive crisis. 
10. A condition in which inspiratory dyspnea will not be accompanied by stagnation in the lungs: (1) pneumonia (2) myocardial infarction with acute mitral insufficiency (3) right ventricular insufficiency (4) dilation cardiomyopathy (5) exudative pericarditis. 
11. Drugs contraindicated in cardiogenic shock: (1) beta-blockers (2) glucocorticosteroids (3) inotropic agents (4) anticoagulants (5) infusion solutions. 
12. The main purpose of intra-aortic balloon counterpulsation in cardiogenic shock: (1) increase in coronary blood flow (2) decrease in resistance to blood flow into the ventricular systole (3) preparation of the patient for thrombolytic therapy (4) reduction of progression with the onset of aortic dissection (5) improvement of perfusion of peripheral tissues. 
13. The most common cause of chronic heart failure: (1) rheumatic heart disease (2) coronary artery disease (3) hypertension (4) cardiomyopathy (5) myocarditis and myocardiodystrophy.
14. First-line drugs in the treatment of chronic heart failure: (1) ACE inhibitors and diuretics (2) beta-blockers (3) phosphodiesterase inhibitors (4) calcium blockers (5) cardiac glycosides. 
15. The appointment of anticoagulants in chronic heart failure is mandatory for: (1) dilated cardiomyopathy (2) hypertrophic cardiomyopathy (3) arterial hypertension (4) pericarditis (5) myocarditis.
16. Pressure overload of the heart develops in: (1) arterial hypertension (2) dilated cardiomyopathy (3) mitral insufficiency (4) aortic insufficiency (5) beriberi. 
17. Volume overload of the heart develops with: (1) severe anemia (2) mitral stenosis (3) left ventricular aneurysm (4) ventricular septal defect (5) aortic stenosis.
18. In the New York Classification of chronic heart failure, there are: (1) 5 functional classes (2) 3 stages (3) 4 functional classes (4) 4 stages.
19. For the clinical picture of chronic heart failure, it is uncharacteristic: (1) inspiratory dyspnea (2) expiratory dyspnea (3) the appearance of leg edema (4) a decrease in the amount of daily urine (5) a decrease in exercise tolerance. 
20. Cardiogenic shock is characterized by: (1) pallor of the skin, arterial hypothesis, oligoanuria, hyperfermentemia, metabolic acidosis (2) pallor of the skin, arterial hypothesis, oligoanuria, normofermentemia, hypoproteinemia (3) pallor of the skin, arterial hypothesis, oligoanuria, normofermentemia, metabolic alkalosis (4) pallor of the skin, arterial hypothesia, oligoanuria, hyperfermentemia, increased cardiac output. 
21. For the treatment of edematous patients with myocardial infarction with increased blood pressure: (1) oxygen therapy with defoamers, nitroglycerin, enalaprilate, furosemide, morphine (2) oxygen therapy with defoamers, beta blockers, ACE inhibitors, hydrochlorothiazide, droperidol (3) oxygen therapy with defoamers, digoxin, urea, propranolol, phenazepam (4) oxygen therapy with defoamers, spironolactone, salbutamol, furosemide, fentanyl. 

Response standards: 1(4); 2(3); 3(2); 4(1); 5(1); 6(4); 7(5); 8(3); 9(1); 10(3); 11(1); 12(1); 13(2); 14(1); 15(1); 16(1); 17(4); 18(3); 19(2); 20(1); 21(1).

8.Library and information materials of the course
8.1. Required course literature in English
1. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. I / ed.: A. I. Martynov [et al.]. – Moscow: GEOTAR-Media, 2022. – 688 pp. https://www.studentlibrary.ru/book/ISBN9785970467664.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
2. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. II / ed.: A. I. Martynov [et al.]. – Moscow:GEOTAR-Media, 2022. – 616 pp. https://www.studentlibrary.ru/ru/book/ISBN9785970467671.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
3. Khan M.G. Internal Medicine Diagnosis and Therapy [Электронный учебник]. – 2nd. ed.. – Jaypee Brothers Medical Pub, 2020. – 741 pp. https://www.jaypeedigital.com/book/9789352706709 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
8.2. Supplementary course literature in English
4. Davidson`s Principles and Practice of Medicine [Учебник; текст] / ed.: I. Penman [et al.]. – 24th ed.. – Edinburgh: ELSEVIER, 2022. – 1581 p.: il. Научная библиотека медицинского вуза
5. Kothari S. Learn Clinical Reasoning in Cardiology Through Cases [Электронный учебник]. – Jaypee Brothers Medical Pub, 2026. – 375 pp. https://www.jaypeedigital.com/book/9789366162492 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
6. Chatterjee K. Manual of Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 828 pp. https://www.jaypeedigital.com/book/9789351521754 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
7. Maisel A., Peacock W. Textbook of Emergency Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 437 pp. https://www.jaypeedigital.com/book/9789386322241 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза




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

	Preparation of a staged epicrisis of a patient with acute left ventricular/right ventricular insufficiency
	The design of a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.

	Drawing up a plan for the examination of a patient with AHF/decompensation of CHF
	Task: to make a plan for the examination of patients with AHF/decompensation of CHF. 
Provide justification for the prescribed methods of examination. 
Fill in table No. 1.

	Appointment of treatment of a patient with variousforms of AHF/decompensation of CHF
	Task: to prescribe treatment (basic and supportive), to give recommendations for students with various forms of AHF/decompensation of CHF Give a justification for the prescribed therapy. Fill in table No. 2.

	Recommendations for primary and secondary prevention of various forms of AHF/decompensation of CHF
	Task: to give recommendations on prevention to a patient with various forms of AHF/decompensation of CHF. 
Fill in table No. 2.




Table №1. 
	
	Examination plan (laboratory, instrumental methods)
	Justification of the prescribed methods of examination

	Patient, 43 years old, with chronic shortness of breath and heart murmur
	
	

	Patient, 70 years old, with acute dyspnea
	
	



Table №2.
When prescribing treatment, specify the group to which the drug belongs, INN, the purpose of its appointment, dose, frequency of administration, duration of the course of therapy
	Disease, form (type), severity, stage
	Basic treatment
+ Supportive therapy
	Surgical treatment
	Prevention

	True cardiogenic shock
	
	
	

	Cardiogenic pulmonary edema, interstitial
	
	
	

	Cardiogenic pulmonary edema, alveolar
	
	
	

	Acute right ventricular failure
	
	
	

	Decompensation of left ventricular CHF
	
	
	

	Decompensation of the chronic pulmonary heart
	
	
	





Clinical practical lesson No. 3. 
Lesson topic "Pulmonary thromboembolism. ECG in acute cor pulmonale"
The purpose of the lesson: to master the algorithms of diagnostic search and treatment of patients with the main clinical forms of pulmonary embolism.
Lesson objectives:
• to improve theoretical knowledge in the field of etiology, pathogenesis, features of clinical manifestations, methods of diagnosis and differential diagnosis, approaches to the treatment of the main clinical forms of pulmonary embolism; 
• improve the skills of clinical examination of patients with the main clinical forms of pulmonary embolism;
• to form the skills and abilities of diagnosis, differential diagnosis and treatment of the main clinical forms of thromboembolism of pulmonary artery in accordance with current medical care procedures, clinical guidelines and standards;
• to form and improve the skills of registration of a medical card of an inpatient, including in electronic form;
• to form and 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. PE – occlusion of the pulmonary arterial bed by blood clots that migrated with the blood flow from the place of their primary formation in the system of the inferior or superior vena cava or in the right parts of the heart.
2. Primary prevention of PE is prevention of venous thrombosis. 
3. Secondary prevention of PE is the presence of venous thrombosis and a high risk of pulmonary embolism. 
4. Classic massive embolism syndrome (damage to the trunk and /or main pulmonary arteries) – collapse with short-term loss of consciousness, pain behind the sternum, cyanosis of the upper half of the trunk, pallor of the skin, tachypnea and swelling of the cervical veins (15-17% of cases).
5. Thromboembolism of the peripheral pulmonary arteries (non–massive PE) - signs of a pulmonary infarction are characteristic: pleural pain, cough, hemoptysis, pleural effusion, as well as typical triangular shadows on the X-ray. Usually these symptoms develop within 3-5 days.
6. Echocardiography of PE – dilation of the right parts of the heart and pulmonary artery, as well as LV, paradoxical movement of the interventricular septum, tricuspid valve insufficiency, absence of inferior vena cava collapse are most often detected.
7. Perfusion lung scanning is a safe and highly informative method of diagnosing PE. The method is based on a visual assessment of the distribution of an isotope preparation along the peripheral vascular bed of the lungs. Characteristic signs are considered to be the presence of perfusion defects in two or more segments. Similar changes may occur with atelectasis, lung tumors, pneumonia (they are excluded by chest X-ray).
8. Probing of the right parts of the heart and angiopulmonography – allow you to assess the severity of hemodynamic disorders, determine the nature and volume of embolic lesion (estimated in points according to the method proposed by Miller).
9. Multispiral computed tomography with contrast of the pulmonary artery. 
10. Chronic postembolic pulmonary hypertension – if thromboembols are not lyzed, but are subjected to connective tissue organization, persistent occlusion or stenosis occurs – the cause of the development of chronic post-embolic hypertension (10% of cases of PE). Chronic post-embolic PH should be suspected when progressive shortness of breath and signs of right ventricular heart failure are detected. The final diagnosis is possible only with the help of angiopulmonography and multispiral CT.
3. Questions for the lesson:
1. Pulmonary embolism (PE): diagnosis; clinical picture. 
2. TELA: Assessment of clinical probability (pre-test). Combined indicators and scales for assessing the severity of pulmonary embolism.
3. TELA: recommendations for assessing the forecast.
4. TELA: Therapy of the acute period. Hemodynamic and respiratory support. Oxygen therapy and ventilation. 
5. TELA: Drug treatment of acute right ventricular failure. Mechanical circulatory support and oxygenation. 
6. TELA: Starting anticoagulant therapy. Therapy with parenteral anticoagulants. Non-vitamin-K-oral anticoagulants (NVKAC). Vitamin K antagonists (VKA). 
7. TELA: Reperfusion therapy: Systemic thrombolytic therapy. Percutaneous catheter treatment. Surgical thromboectomy. 
8. TELA: Multidisciplinary patient management team. 
9. TELA: kava filters. 
10. PE: recommendations for the management of high-risk patients in the acute phase. 
11. PE: recommendations for the management of intermediate and low-risk patients in the acute phase. 
12. TELA: integrated risk-adapted approach in diagnostics and management tactics. 
13. PE: emergency therapy of high-risk patients. 
14. Treatment of intermediate-risk PE. 
15. Management tactics in patients with low-risk PE: determining the priority of early discharge from the hospital and outpatient treatment. 
16. PE: chronic therapy and prevention of relapse.   
17. PE: assessment of the risk of recurrence of venous thrombosis. 
18. The risk of bleeding associated with anticoagulant therapy.  
19. Dosage regimens and duration of therapy with NOAC and other non-AVC antithrombotic drugs. 
20. Recommendations on the dosage regimen and duration of anticoagulant therapy after PE in patients without cancer. 
21. Management of patients with PE and cancer. Recommendations of the regimen and duration of anticoagulant therapy after PE in patients with active oncological diseases. 
22. Pregnancy and pulmonary embolism. 

4. Questions for self-control
1. Which drug is not used for the treatment of pulmonary embolism? (1) warfarin (2) rivaroxaban (3) clopidogrel. 
2. Hemoptysis is characteristic of the following conditions with the exception of: (1) Goodpascher syndrome (2) PE in the form of pneumonia infarction (3)sarcoidosis of the lungs (4) tuberculosis of the lungs with dissemination in the middle-lower parts (5) lung tumor in the decay phase.
3. PE is more often a complication of: (1) phlebothrombosis of the deep veins of the lower leg (2) thrombophlebitis of the superficial veins of the lower leg (3) varicose veins of the lower leg. 
4. Signs of PE on the ECG are: (1) overload of PP (2) acute blockage of the right leg of P.Gis (3)SI–QIII (4) inversion of Z.TIII(5) all of the above.
5. With thrombolytic therapy, PE gives the best result: (1) gerapin i/v (2) gerapin p/k (3) fibrinolysin i/v (4) fibrinolysin + herparin i/v (5) streptokinase i/V. 
6. The sign of Westermark in case of PE: (1) root dilation and depletion of the pulmonary pattern and high standing of the diaphragm dome (2) darkening area with increased pulmonary pattern (3) pleural effusion with depletion of the pulmonary pattern. 
7. With the development of an acute pulmonary heart, pancreatic hypertrophy develops: (1) yes (2) no. 
8. With heart disease, PE develops most often: (1) with anterior myocardial infarction (2) with atrial fibrillation (3) with intramural myocardial infarction (4) with tricuspid stenosis. 
9. The increase in pressure in the small circle of blood circulation in case of segmental branch embolism is mainly associated with: (1) the area of blocked vessels (2) reflex spasm of vessels (3) the release of kinins and prostaglandins into the blood. 
10. If PE is suspected, the necessary minimum of diagnostic tests are: (1) coagulogram and D-dimer (2) ultrasound scanning of the vessels of the lower extremities and echocardiography (3) CT of the chest organs with intravenous contrast (4) all together. 

Response standards: 1(3); 2(3); 3(1); 4(5); 5(5); 6(1); 7(2); 8(1); 9(1); 10(4).

8.Library and information materials of the course
8.1. Required course literature in English
1. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. I / ed.: A. I. Martynov [et al.]. – Moscow: GEOTAR-Media, 2022. – 688 pp. https://www.studentlibrary.ru/book/ISBN9785970467664.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
2. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. II / ed.: A. I. Martynov [et al.]. – Moscow:GEOTAR-Media, 2022. – 616 pp. https://www.studentlibrary.ru/ru/book/ISBN9785970467671.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
3. Khan M.G. Internal Medicine Diagnosis and Therapy [Электронный учебник]. – 2nd. ed.. – Jaypee Brothers Medical Pub, 2020. – 741 pp. https://www.jaypeedigital.com/book/9789352706709 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
8.2. Supplementary course literature in English
4. Davidson`s Principles and Practice of Medicine [Учебник; текст] / ed.: I. Penman [et al.]. – 24th ed.. – Edinburgh: ELSEVIER, 2022. – 1581 p.: il. Научная библиотека медицинского вуза
5. Kothari S. Learn Clinical Reasoning in Cardiology Through Cases [Электронный учебник]. – Jaypee Brothers Medical Pub, 2026. – 375 pp. https://www.jaypeedigital.com/book/9789366162492 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
6. Chatterjee K. Manual of Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 828 pp. https://www.jaypeedigital.com/book/9789351521754 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
7. Maisel A., Peacock W. Textbook of Emergency Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 437 pp. https://www.jaypeedigital.com/book/9789386322241 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза


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 "Internal medicine, endocrinology", module "Cardiology".
	Completing test tasks (required).
Reading and analyzing the textbook material, textbooks (links are placed in the relevant sections).

	Preparation of a staged epicrisis of a patient with massive PE / PE of small branches
	The design of a staged epicrisis using Microsoft Office
Preparation for the protection of the stage epicrisis.

	Drawing up a plan for the examination of a patient with massive PE / PE of small branches
	Task: to make a plan for the examination of patients with massive PE / PE of small branches. 
Provide justification for the prescribed methods of examination. 
Fill in table No. 1.

	Appointment of treatment of a patient with massive PE / PE of small branches
	Task: to prescribe treatment (basic and supportive), to give recommendations for surgical treatment to a patient with massive PE / PE of small branches Give a justification for the prescribed therapy. Fill in table No. 2.

	Recommendations for primary and secondary prevention of massive PE / PE of small branches
	Task: to give recommendations on prevention to a patient with massive PE / PE of small branches. 
Fill in table No. 2.




Table №1. 
	
	Examination plan (laboratory, instrumental methods)
	Justification of the prescribed methods of examination

	Patient, 27 years old, with acute shortness of breath 
	
	

	Patient, 60 years old, with acute shortness of breathand hemoptysis
	
	



Table №2.
When prescribing treatment, specify the group to which the drug belongs, INN, the purpose of its appointment, dose, frequency of administration, duration of the course of therapy
	Disease, form (type), severity, stage
	Basic treatment
+ Supportive therapy
	Surgical treatment
	Prevention

	Peripheral pulmonary artery thromboembolism (non-massive PE)
	
	
	

	Classic massive embolism syndrome (damage to the trunk and/or main pulmonary arteries)
	
	
	

	PE with acute pulmonary heart
	
	
	

	Chronic postembolic pulmonary hypertension
	
	
	





Clinical practical no. 4 
Topic: Hypertensive crisis. ECG in left ventricular hypertrophy. 
1. Target and tasks
The practical's target: mastering algorithms for diagnostic search and treatment of patients with the main clinical forms of hypertensive crisis.
Thepractical'stasks:
· improve theoretical knowledge in the field of etiology, pathogenesis, features of clinical manifestations, diagnostic methods and differential diagnostics, and approaches to the treatment of the main clinical forms of hypertensive crisis;
· improve the skills of clinical examination of patients with the main clinical forms of hypertensive crisis;
· to develop skills in diagnosis, differential diagnosis and treatment of the main clinical forms of hypertensive crisis in accordance with the current procedures for the provision of medical care, clinical recommendations and standards;
· develop and improve skills in preparing a medical record for an inpatient, including an electronic form;
· develop and improve skills in using the information systems in the field of healthcare and the information and telecommunication Internet network in their work.

2. Basic concepts that must be incorporated in the process of studying the topic (glossary)
1. Hypertensive crisis is a condition caused by a significant increase in blood pressure, associated with acute damage to target organs, often life-threatening, requiring immediate qualified actions aimed at lowering blood pressure, usually with the help of intravenous therapy.
2. Hypertensive crisis is a sudden increase in blood pressure, accompanied by clinical symptoms and requiring its immediate reduction (WHO, 1999). 
3. Hypertensive crisis a condition caused by a pronounced increase in blood pressure, accompanied by the appearance or worsening of clinical symptoms and requiring a rapid, controlled decrease in blood pressure to prevent damage to target organs (JNC VII 2003).
4. Hypertensive emergency. If uncontrolled arterial hypertension is associated with subjective and objective signs of damage to the heart, central nervous system, kidneys, retina and other target organs, then hypertensive emergency is diagnosed.
5. Possible complications of hypertensive crisis include the development of hypertensive encephalopathy, acute coronary syndrome (myocardial infarction), acute left ventricular failure, and aortic dissection.
6. Hypertensive urgency. With minimal symptoms and signs, an increase in blood pressure (usually above 179/109 mm Hg; according to other authors, over 200–220/120–130 mm Hg) is regarded as hypertensive urgency.              
7. Hypertensive emergency is accompanied by the development of acute clinically significant and potentially fatal damage to target organs, which requires emergency hospitalization (usually in an intensive care unit) and immediate reduction of blood pressure using parenteral antihypertensive drugs.
8. Hypertensive urgency occurs with minimal symptoms and signs at the background of a significant increase in blood pressure, is not accompanied by acute development of target organ damage, requires a decrease in blood pressure within several hours, and no emergency hospitalization is required.

3. The practical'squestions:
1. Definitions of hypertensive crisis.
2. Epidemiology of hypertensive crisis.
3. Predisposing conditions and trigger factors.
4. Classifications of hypertensive crises.
5. Urgent vs. emergency hypertensive crisis.
6. The most common complaints during hypertensive crisis.
7. Clinical manifestations of complications of hypertensive crisis.
8. Algorithms for managing a patient with hypertensive crisis.
9. Pharmacodynamics of oral drugs for hypertensive urgency relief. 
10. Differentiated usage of oral drugs in hypertensive urgency.
11. Pharmacodynamics of parenteral antihypertensive drugs in the treatment of hypertensive emergency.

4.  Questions for self-control:
1. The condition caused by a pronounced increase in blood pressure, accompanied by the appearance or worsening of clinical symptoms and requiring a rapid, controlled decrease in blood pressure: (1) symptomatic arterial hypertension (2) hypertensive crisis (3) intracerebral hemorrhage (4) acute cardiovascular failure.
2. To diagnose a hypertensive urgency, it is enough to diagnose in a patient: (1) a sharp increase in blood pressure (2) the presence of a pathological Q wave in ECG (3) severe neurological symptoms at normal blood pressure (4) an increase in blood pressure and the addition or progression of symptoms.
3. A complication of hypertensive crisis, accompanied by a severe headache, confusion, nausea, vomiting, possible development of seizures, impaired consciousness up to coma, in the absence of focal neurological disorders: (1) hypertensive encephalopathy (2) migraine attack (3) hemorrhagic stroke (4) ischemic stroke.
4. The development of suffocation, the appearance of crackles over the lungs against the background of increased blood pressure indicates the development of such complications of a hypertensive crisis as: (1) acute bronchial asthma (2) dissecting aorta (3) acute right ventricular failure (4) acute left ventricular failure.
5. A sharp increase in blood pressure against the background of satisfactory health, characterized by the appearance of a headache, a feeling of heat, a sensation of pulsation and trembling throughout the body, redness of the skin, sweating: (1) hypertensive crisis of type I (adrenal) (2) complicated hypertensive crisis (3) acute autonomic-vascular dystonia (4) hypertensive crisis type II (noradrenal).
6. A 35-year-old patient complains of a sharp deterioration in health against the background of complete health, expressed in the development of a sharp headache, anxiety, trembling throughout the body, and blurred vision. On examination, the skin is hyperemic, warm, heart rate 98 bpm, blood pressure 190/100 mm Hg. Art. There is no history of chronic diseases. Your actions: (1) 25 mg of metoprolol sublingually (2) 10 ml of dibazole intravenously (3) 25 mg of nifidepine sublingually (4) 10 mg of diazepam intramuscularly.
7. The initial sublingual dose of metoprolol for the treatment of uncomplicated hypertensive crisis is: (1) 10-20 mg (2) 300-600 mcg (3) 50-100 mg (4) 25-50 mg
8. Initial sublingual dose of captopril in the treatment of uncomplicated hypertensive crisis: (1) 25-50 mg (2) 10-20 mg (3) 300-600 mcg (4) 5-10 mg
9. The patient was diagnosed with acute ischemic stroke accompanied by hypertension. The upper limit of systolic blood pressure at which it is necessary to carry out antihypertensive therapy in this case is: (1) 140 mm Hg (2) 220 mm Hg. (3) 160 mm Hg. (4) 180 mm Hg. 

8.Library and information materials of the course
8.1. Required course literature in English
1. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. I / ed.: A. I. Martynov [et al.]. – Moscow: GEOTAR-Media, 2022. – 688 pp. https://www.studentlibrary.ru/book/ISBN9785970467664.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
2. Internal Diseases [Электронный учебник] : Textbook in 2 Vols. Vol. II / ed.: A. I. Martynov [et al.]. – Moscow:GEOTAR-Media, 2022. – 616 pp. https://www.studentlibrary.ru/ru/book/ISBN9785970467671.html (дата обращения: 11.05.2026). Консультант студента. Электронная библиотека медицинского вуза 
3. Khan M.G. Internal Medicine Diagnosis and Therapy [Электронный учебник]. – 2nd. ed.. – Jaypee Brothers Medical Pub, 2020. – 741 pp. https://www.jaypeedigital.com/book/9789352706709 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
8.2. Supplementary course literature in English
4. Davidson`s Principles and Practice of Medicine [Учебник; текст] / ed.: I. Penman [et al.]. – 24th ed.. – Edinburgh: ELSEVIER, 2022. – 1581 p.: il. Научная библиотека медицинского вуза
5. Kothari S. Learn Clinical Reasoning in Cardiology Through Cases [Электронный учебник]. – Jaypee Brothers Medical Pub, 2026. – 375 pp. https://www.jaypeedigital.com/book/9789366162492 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
6. Chatterjee K. Manual of Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 828 pp. https://www.jaypeedigital.com/book/9789351521754 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза
7. Maisel A., Peacock W. Textbook of Emergency Cardiology [Электронный учебник]. – Jaypee Brothers Medical Pub, 2025. – 437 pp. https://www.jaypeedigital.com/book/9789386322241 (дата обращения: 11.05.2026). Электронный ресурс Jaypeedigital. Электронная библиотека медицинского вуза



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




8.5. List of questions and tasks for independent work, including using e-learning opportunities and distance learning technologies
	Sections and topics for self-study
	Types and content of independent work

	E-course '3-6 courses. General medicine. Hospital medicine', section Cardiology.' URL: edu.nsmu.ru/course/view.php?id =1941&section=2
	Completing test tasks (required).
Decision of situational tasks (as directed by the teacher).
Reading and analysis of current clinical recommendations on the topic of the lesson (links are posted in the relevant sections).

	Preparing an epicrisis of the patient with hypertensive crisis
	Registration of the epicrisis using Microsoft Word. 
Preparation for the defense of the epicrisis.

	Planning investigations 
	Task: draw up a plan for examining patients with hypertensive crisis.
Provide justification for the prescribed examination methods.
Fill out table 1.

	Prescribing treatment
	Task: to prescribe treatment (primary and supportive) to a patient with various forms of hypertensive crisis.
Provide rationale for prescribed therapy.
Fill out table 2. 

	Primary and secondary prevention
	Task: to give recommendations for the prevention of relapse of the disease to a patient with various forms of hypertensive crisis.
Fill out table 2. 



Table 1. 
	
	Investigation plan
	Jistification of examinations

	Male, 43 y.o., presents with vomiting and high BP
	
	

	Female, 70 y.o., presents with severe headache and high BP
	
	



Table 2. When prescribing treatment, indicate the group to which the drug belongs, INN, purpose of its administration, dose, frequency of administration, duration of therapy
	Disease, form (type), severity, stage
	Treatment
Main course
	Treatment
Maintenance therapy
	Prevention

	Hypertensive urgency
	
	
	

	Hypertensive emergency
	
	
	



