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Section 1. Characteristics of training sessions

1.1. Goals and objectives of training sessions
The purpose of the classes is to improve existing competencies, deepen knowledge and practical skills in the examination and treatment of patients with cardiac surgery.
Tasks: 
·  study of modern concepts of the specifics of anesthetic support for open heart operations, myocardial protection, intra-and postoperative diagnosis of complications; 
·  acquisition of new knowledge about advanced hemodynamic monitoring, methods of hemodynamic support, features of intensive care in cardiac surgery patients;
·  expanding knowledge on assessing the operational risks of patients with cardiovascular pathology in non-cardiac surgery, forming an individualized patient treatment program based on the principles of evidence-based medicine in accordance with current clinical recommendations;
·  development of practical skills in catheterization of the main vessels and installation of a pulmonary artery catheter.
The program is intended to be implemented within the framework of the system of continuing medical education (CME).

1.2. Requirements for the student's readiness to master the content of the academic discipline (prerequisites)
Persons who have a higher professional education in one of the areas of training (specialties): "Medical science", "Pediatrics" and primary training (residency/internship) in the specialty "Anesthesiology - resuscitation"are allowed to study.

1.3. List of learning outcomes
Additional competencies formed as a result of mastering an additional educational program:

	Competence code
	Name and / or description of competence

	DC-1
	is able to assess the feasibility and choose an instrument for advanced hemodynamic monitoring before surgery, as well as in the postoperative period. Perform vasopressor, inotropic, infusion and respiratory therapy, taking into account the indicators of extended hemodynamic monitoring.

	DC-2
	is ableto performperioperative protectionof the myocardium, cardioplegiaю in cardiac surgery, and the choice of its type depending on the pathology and the planned intervention. 

	DC-3
	is able to identify patients with high nutritional risk in a cohort of cardiac surgery patients. Evaluate indications and contraindications, and navigate the stages and methods of nutrition support in the perioperative period, including for patients with low cardiac output syndrome. 



Based on the results of training, the student should know: 
· general principles and features of the strategy of early recovery after heart surgery, tasks of an anesthesiologist-resuscitator in its implementation;
· approaches and tools for basic and advanced monitoring of hemodynamics and perfusion in accordance with the type of cardiac surgery;
· regularities of functioning of the human body; 
· features of regulation of functional systems of the human body under surgical stress; 
· pathophysiology of artificial blood circulation, cardiogenic shock, low cardiac output syndrome and myocardial stunning;
· clinical picture of conditions that require emergency and urgent medical care for cardiac surgery patients; 
· clinical symptoms of borderline conditions in cardiac surgery;
· methods of examination of patients; 
· medical indications for the use of modern methods of laboratory and instrumental diagnostics, hemodynamic monitoring and ultrasound methods in cardiac surgery patients.

Based on the results of training, the student should be able to:
· perform prevention and treatment of pain and painful sensations in cardiac surgery patients;
· determine indications for artificial replacement of reversibly impaired functions of vital organs and systems in conditions that threaten the patient's life;
· perform therapeutic and diagnostic measures for patients during anesthesia, resuscitation and intensive care;
· perform laboratory and functional monitoring of the adequacy of anesthesia and / or intensive care;
· provide advice to medical organization specialists on conducting intensive care for patients in postoperative, postpartum and other departments of the medical organization;
· provide consulting and practical assistance to specialist doctors of other medical organizations;
· select patients to be treated in the unit that provides anesthesia and resuscitation care, transfer patients to departments according to the patient's disease profile or to intensive care wards (postpartum, postoperative, etc.) after stabilization of the functions of vital organs;
· use up-to-date information resources (databases, libraries, and other electronic resources) for continuous improvement of their knowledge in the field of anesthesiology and resuscitation.

Based on the results of training, the student must have the following skills:
· examination and examination of cardiac surgery patients;
· assessment of operational risks of patients with cardiovascular pathology in non-cardiac surgery;
· formation of an individualized patient treatment program based on the principles of evidence-based medicine in accordance with current clinical recommendations;
· preparation of the patient for surgical treatment, selection of the type of anesthetic aid and postoperative management;
· electro-pulse therapy (defibrillation, cardioversion);
· selection of temporary electrocardiostimulation modes;
· oxygen therapy;
· artificial and auxiliary lung ventilation (hereinafter referred to as mechanical ventilation) with the use of various types of artificial lung ventilation devices, respiratory kits for manual ventilation; the use of mechanical ventilation in the modes-with volume control, with pressure control; - the use of auxiliary lung ventilation;
· pain relief;
· select and configure tools for advanced monitoring of central hemodynamics.

1.4. List of active and interactive forms of training sessions
The program contains a section of practical training, which consists in direct work of the student with the teacher in the Department of Anesthesiology and resuscitation and in the operating room. The share of training hours realized in the form of practical work is 60% of the total training time. The theoretical part takes up 40% of the study time. 
Training using simulation technologies is implemented as part of practical classes. Duration-3 hours. The main task is to develop practical skills in catheterization of the main vessels and installation of a pulmonary artery catheter.
Each lesson begins with a demonstration of the equipment and tools used and a safety briefing. Then the teacher demonstrates the technique of performing manipulation, features and techniques when working with equipment and tools, after which the students perform a given manipulation.
At the end of the lesson, mistakes made during the task are analyzed.

Section 2. Organization, structure and content of training sessions
2.1. Organization of training sessions
2.1.1. Basic course

	Labor intensity, volume of academic work and occupancy of groups of students 

	Code of the module as part of the discipline,
practice, etc.
	Contact work of students with the teacher
	Independent work
	Volume of active and interactive
forms of training sessions
	Labor

	
	intensity lectures
	seminars
	consultations
	practical 
classes
	laboratory work
	control works
	colloquiums
	current control
	intermediate 
certification
	final certification
	under the guidance
of a teacher
	in the presence 
of a teacher
	self. work. using
methodological materials
	, current control (self-service)
	intermediate certification (self-employed)
	final certification
(self-employed)
	
	

	MAIN TRAJECTORY

	Form of study: full

	-time 8 weeks 01
	6
	8
	
	42
	
	
	
	
	
	2
	
	
	
	
	
	
	0
	2

	
	8-30
	8-30
	
	8-30
	
	
	 
	
	
	1-1
	
	
	
	
	
	
	
	

	TOTAL
	6
	8
	
	42
	
	
	
	
	
	2
	
	
	
	
	
	
	
	2

	Forms of current performance monitoring, types of intermediate and final certification Training

	period (module)
	Forms of current performance monitoring
	Types of intermediate assessment
	Types of final assessment
(only for final assessment programs and additional educational programs)

	
	Forms 
	Terms
	Types
	of Terms
	Types
	of Terms

	MAIN TRAJECTORY

	Form of study: full

	-time 8 weeks 01
	
	
	
	
	credit, written, traditional form
	according to the schedule of final certification





2.2. Structure and content of training sessions

	n /
	a Name of the topic (section, part)
	Contact work of students with the teacher
	Total


	
	
	Lectures (full-time)
	Seminars (face-to-face)
	Practical classes (full-time)
	Practical training using simulation technologies (full-time)
	Final certification
	

	1
	Perioperative myocardial protection in cardiac
	surgery 1
	2
	8
	--
	–
	11

	2
	The problem of bleeding and blood transfusion strategies in patients with cardiovascular pathology
	1
	1
	6
	--
	–
	8

	3
	Monitoring of central hemodynamics. Indications, tools, and interpretation.
	1
	2-4-7
	–
	4
	–
	7

	4
	Low cardiac output syndrome in cardiac surgery. Causes, diagnosis, and therapy.
	1
	1
	8
	--
	–
	10

	5
	Rational nutrition practice in cardiac surgery.
	1-8
	–
	8
	--
	–
	9

	6
	Respiratory support for cardiac surgery patients.
	1
	2
	8
	--
	–
	11

	
	Final certification
	-
	-
	-
	-
	2
	2

	Total:
	6
	8
	38
	4
	2
	36





Section 3. Provision of training sessions
3.1. Methodological support of the program
3.1.1. Methodological guidelines for mastering the discipline.
Methodological guidelines for students are provided in the teachers ' presentations.

3.1.2. Methodological support for independent work.
Independent work on the program is not provided.

3.1.3. Methodology for conducting ongoing monitoring of academic performance and intermediate certification and evaluation criteria.
Current monitoring and intermediate certification under the program are not provided.
Final certification of students based on the results of mastering the program is carried out in the form of credit: written answers to test tasks. The duration of the test control is 1 hour.
To assess the results of training, the criteria of the Portal of Continuing Medical and Pharmacological Education are used: 70-80% - 3 points, 81-90% - 4 points, 91-100% - 5 points. A student is considered certified if they correctly answer more than 70% of the test tasks (3 points or more).

3.1.4. Methodological materials for conducting ongoing monitoring of academic performance and intermediate certification (control and measurement materials, evaluation tools).
Methodological materials for certification include test tasks.

Examples of test tasks:

CHOOSE ONE CORRECT ANSWER

1) The functions of cardioplegic solution include:

1.  Reduced myocardial oxygen demand.
2.  Maintenance of the transmembrane electrochemical gradient.
3.  Maintenance of myocardial ATP production.
4.  Prevention of excessive Ca entry into myocytes.

	Possible responses: 
A: 1,2.
B: 1,3.
C: 1,2,3,5.
G: 2,3,4,5
D: All the answers are correct

						Answer: D.

2) The greatest contribution to reducing the energy needs of the myocardium is made by:
1.  Decompression. 
2.  Arrest.
3.  Hypothermia.
4.  Parallel artificial blood circulation.

	Possible responses: 
A: 1.
				B: 2.
Q: 3.
G: 4.
D: None of the above.

							Answer: A.

3) Myocardial deafness is characterized by:
1. Preservation of coronary blood flow.
2. Preservation of myocardial metabolism. 
3. Reduced contractility.
4. Irreversible damage to the myocardium.

	Possible responses: 
A: 1,3.
B: 1,3,4.
B: 3,4.
G: 1,2,3.

									Answer: G.

4) Risk factors for bleeding in cardiac surgery are:
1. Outline of the IR device.
2. Hypothermia. 
3. Hemodilution.
4. Systemic heparinization.
5. Fibrinolysis inhibitors.
	
Possible responses: 
A: 1,3.
B: 1,2,3,4.
B: 3,4.
G: 4,5.
D: All the answers are correct.
				
							Answer: B.

5) The need for blood transfusions is reduced by:
1. Routine use of fibrinolysis inhibitors.
2. Preventive use of FFP.
3. Routine use of thromboelastometry.
4. Neutralization of heparin with protamine in a ratio of at least 1: 1.
5. Minimize the IR contour. 
	
Possible responses: 
A: 1,2.
B: 1,3,5.
C: 1,3,4,5.
G: 2,4.
D: All the answers are correct.
				
							Answer: B.

6) First-line catecholamine therapy for cardiogenic shock with left ventricular diastolic dysfunction is:
1. Adrenaline.
2. Norepinephrine.
3. Dobutamine.
4. Dopamine.
5. Isoproterenol. 

	Possible responses: 
A: 1.
B: 2.
Q: 3.
G: 4.
D: 5.
				
							Answer: B.

7) The criteria for assessing left ventricular preload include:
1. Pulse curve variability index.
2. Global final diastolic volume index. 
3. Heart index.
4. Pressure of pulmonary artery jamming.
5. Central venous pressure. 
	
Possible responses: 
A: 1,2.
B: 1,2,3.
C: 1,2,4.
G: 2,3,4.
[bookmark: _GoBack]D: All the answers are correct.
				
							Answer: V.

3.1.5.	 Methodological materials for students ' assessment of the content and quality of the educational process:

Sample questionnaire-feedback on teaching the discipline
Please fill out an anonymous feedback form for the course you completed. The aggregated questionnaire data will be used to improve teaching. 
For each question, put the corresponding scores on a scale from 1 to 10 points (circle the score you selected). If necessary, enter your comments.

1. How satisfied are you with the overall content of the discipline?
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
2. How satisfied are you with the forms of teaching? 
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
3. How do you assess the quality of preparation of the proposed teaching materials?
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
4. How satisfied are you with teachers ' use of interactive and active learning methods?
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
5. Which of the topics of the discipline do you consider most useful and valuable in terms of further training and / or application in subsequent practical activities?
6. What would you suggest to change the methodological and content plan to improve the teaching of this discipline?
[bookmark: _Hlk110423618]thank you!
[bookmark: _Hlk107399060]
3.2. Human resources support
3.2.1. Education and / or qualifications of teachers and other persons authorized to conduct training sessions
Teachers participating in the program must have a higher medical professional education, a specialist certificate or accreditation in the specialty "Anesthesiology and Resuscitation", and at least 5 years of experience in cardioanesthesiology. Teachers who also have an academic degree are allowed to give lectures on the program. 

3.2.2. Provision of training, support and (or) other personnel
Not provided.
 
3.3. Material and technical support of the academic discipline
3.3.1. Characteristics of classrooms (premises, places) for conducting classes
·  a training room equipped with the necessary technical means to demonstrate presentations of lecture and seminar materials.
·  operating room of the Pirogov High Medical Technology Clinic of St. Petersburg State University.
[bookmark: _Hlk110422863]Admission of students to the operating room of the Clinic is carried out in accordance with the current sanitary and epidemiological standards and internal regulations of the Clinic.

3.3.2. Characteristics of classroom equipment, including general-purpose non-specialized computer equipment and software
·  equipment for making presentations;
·  multimedia projector;
· screen
·  a computer with standard software used for teaching at St. Petersburg State University.
MS Windows, MS Office, Mozilla FireFox, Google Chrome, Acrobat Reader DC, WinZip, Антивирус KasperskyAnti-virus.

3.3.3.Characteristics of specialized equipment
An ultrasound diagnostic device with the possibility of navigation control (expert class) for conducting a simulation session (provided by the Clinic of High Medical Technologies of St. Petersburg State University).

3.3.4. Characteristics of specialized software
Not required.
3.3.5. List and volumes of required consumables
Printer paper (1 pack).

3.4. Information support
3.4.1. List of required literature
Not provided.

3.4.2. List of additional literature
1.  Anaesthesiology [ Text]: national manual. / ed. by A. A. Bunyatyan, V. M. Mizikov; Federation of Anesthesiologists and Resuscitators; ASMOC. - Short ed. - Moscow: GEOTAR-Media, 2017. - 656 p. - (National guidelines).
2.  Anesthesiology-resuscitation: clinical recommendations / ed
. by I. B. Zabolotskikh, E. M. Shifman; Federation of Anesthesiologists and Resuscitators.  Moscow: GEOTAR-Media Publ., 2016, 960 p. (in Russian).
3.  Petrikov, Khubutia, Popova: Parenteral and enteral nutrition. National guidelines. GEOTAR-Media, 2023
4.  Invasive hemodynamic monitoring in intensive care and anesthesiology. Arkhangelsk, 2015.
5.  Guidelines for outpatient surgical care [Text] / edited 
by P. N. Oleynikov.  Moscow: GEOTAR-Media Publ., 2014, 904 p. (in Russian).
6.  Emergency medical care [Text] national manual.  S. B. Bagnenko, M. Sh. Khubutiya, A. G. Miroshnichenko, and I. P. Minnullin, ed., ASMOK, Russian Ambulance Service. - Moscow: GEOTAR-Media, 2015. - 480 p.: ill. - (National guidelines).
7.  A practical approach to cardiac anesthesia [Текст] = A practical approach to cardiac anesthesia / ed.: F. A. Hensley Jr. [et al.]. - 4th ed. - Philadelphia: Wolters Kluwer : Lippincott Williams & Wilkins, 2008. - ill. 
8.  Handbook of neuroanesthesia [Текст] = Handbook of Neuroanesthesiology̆роанестезиологии / ed.: P. Newfield, J. E. Cottrell; foreword by S. Onesti. - 4th ed. - Philadelphia [etc.] : Lippincott Williams & Wilkins, 2007. - ill.

3.4.3. List of other information sources
1.  University Information System Russia URL: http://www.cir.ru/index.jsp.
2.  Web page of the St. Petersburg State University Faculty of Medicine: http://med.spbu.ru.
3.  Internet portal of the Russian Society of Surgeons (http://www.общество-хирургов.рф/)
4.  PubMed search database: http://www.ncbi.nlm.nih.gov/sites/entrez/.
5.  Medscape search resource: http://www.medscape.com/.
6.  Russian Scientific Electronic Library: http://elibrary.ru/.
7.  Website of the Journal of Anesthesiology and Resuscitation https://www.mediasphera.ru/journal/anesteziologiya-i-reanimatologiya Journal of Clinical Direction. The main focus is on the problems of general anesthesia in surgery, intensive care and resuscitation.
8.  Website of the Journal "Bulletin of Intensive Care named after A. I. Saltanov" https://intensive-care.ru/.. 

Electronic book libraries:
1. http://medbasis.ru/
2. http://padabum.com/
3. http://dynamed.com/
4. http://clinicalKey/
5. https://medinformator.blogspot.com

Section 4. RAP Developers
Nepomnyashchaya Svetlana Leonidovna, Candidate of Medical Sciences, Associate Professor, Surgeon at the Pirogov Clinic of High Medical Technologies, St. Petersburg State University, nsmapo@inbox.ru.
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