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[bookmark: bookmark2][bookmark: bookmark3][bookmark: bookmark4][bookmark: bookmark5]1. Development of specialty
[bookmark: bookmark6][bookmark: bookmark7]1.1.  Definition and nature of specialty
Cardiology is a specialty specializing in the diagnosis, treatment and prevention of cardiovascular disease, as well as applied research and further training in this field.
[bookmark: bookmark8]The development of cardiology has led to the emergence of several subspecialties: intensive cardiology, clinical physiology (including cardiological radiology), pediatric cardiology, adult cardiology, congenital cardiac rehabilitation, preventive cardiology, electrophysiology and cardiac stimulation, cardiac disease. In order to ensure the balanced development of the specialty, it is necessary to contribute on a daily basis to the development of all the listed specialties.

[bookmark: bookmark10][bookmark: bookmark9]1.2.  Priorities for specialty development
Specialization development priorities include:
1) Modernizing and improving the availability of outpatient and inpatient diagnostic and treatment facilities for heart disease, taking into account the therapeutic diagnostic options for different types of hospitals; coordination of patient referral; modernizing pre-hospital treatment and logistics, including the number and location of ambulance teams.  
2) Increasing the share of outpatient care in response to technological and infrastructure developments.  
3) Developing the necessary rehabilitation and follow-up system for cardiac patients.  
4) Harmonization of documentation of professional-specific data at the healthcare setting and at national level; providing operational access to data and registries related to the cardiology specialty (including the development of e-medical history), statistics related to the financing of the specialty, both at the level of medical institutions and at the individual level. Myocardial infarction registry, the oldest example of a cardiological registry, is one of the developmental pathways and must increasingly become a database for use in active treatment.  
5) Applying quality standards to be followed nationally in daily practice, taking into account the requirements for the therapeutic capacity of the various types of hospital, staff policy, continuing and further training, and membership of a jointly coordinated network. It is important to clearly set out the requirements for hospitals providing cardiologic diagnostic services by type of hospital, both in terms of staff and equipment, and to define the conditions necessary for the operation of a single network, including the role of regional hospitals as network coordinator.  
6) Improving collaboration and definition of roles with emergency medicine physicians, anesthesiologists / intensive care practitioners, GPs, GPs and other professionals to ensure quality and continuity of care for cardiologic patients.  
7) Preventing heart disease among the general population and conducting educational programs on cardiology for the general public. In the future, effective preventive measures should be able to slow down the incidence of morbidity and mortality, and timely recognition of disease symptoms should reduce the time to first medical contact and, thus, appropriate treatment.  
8) Pediatric Cardiology. As pediatric cardiology is closely linked to (pediatric) cardiac surgery, the most important issue to be addressed is the provision of modern cardiac surgery assistance to children. Not all congenital heart defects are operated on in Estonia because of the small population and lack of experience in the management of complex and rare disorders and in post-operative care. These children need to be referred for surgery and reoperation to centers of cardiac surgery abroad. So far, we have not been able to find a reliable foreign reference center for referrals and surgeries for children with non-operative heart failure in Estonia. Sending a child to surgery abroad is a time-consuming process. In certain cases of severe heart failure, where rapid surgical assistance for the newborn is not possible in Estonia, it is wise to refer the pregnant woman to a foreign center for delivery. State support (contracts) would be needed to find and maintain official reference centers. The future operation of pediatric cardiac disorders in Estonia depends on the priorities for the development of cardiac surgery. The need for external treatment may increase in the future due to the lack of growth in physicians performing cardiac surgery and invasive interventions in children.  
9) Establishment of a system of publicly funded systematic continuing education and training for cardiologists and related specialist colleagues as a basis for publicly funded certification activities coordinated by the specialist company. As part of their continuing education programs, they seek to use the European Society of Cardiology e-learning environment.  
10) Provision of 2-3 years of publicly funded subspecialty training in the various subspecialties of cardiology (interventional cardiology, invasive electrophysiology and cardiostimulation, non-invasive cardiological diagnostics, intensive cardiology, pediatric cardiology). 
11) Development of cardiology-related nursing: provision of nursing-based care (prevention, heart failure, thrombosis clinics, etc.). Publicly-funded training for both nurse technicians (nurse echo technician) and cardiology specialists with a duration of at least 1 year in addition to basic nursing training - new curricula are required. 

[bookmark: bookmark11][bookmark: bookmark12][bookmark: bookmark13]1.3.  Specialty development plan
In today's situation, we foresee a significant increase in the volume of cardiological services and the continuous intensification of the work of specialists. The aging of the population, the introduction of new therapies and diagnostics, the migration of doctors, the continuing high mortality rate compared to other European Union (EU) countries, and at the same time the under-utilization of evidence-based therapies for many years provide an objective basis for such predictions.
The aging of the population increases the number of people with cardiological problems. Due to Estonia's leading position in cardiac ischaemia mortality in the EU, our need for cardiology assistance is many times higher than in other EU countries, therefore, even the EU average cannot be used for cardiology resource planning in the coming decades. training as well as the technical basis for treatment and diagnostic options. The underfunding of the specialty accumulated over the years has now led to a situation where inpatient care recipients are predominantly extraordinarily hospitalized patients, which according to specialists are not correct.
The volume of health care funding needs to be more patient-centered in order to achieve quality, rather than being stuck in the current underfunding.
[bookmark: bookmark14]The various aspects of the development of the specialty are described in the sections below.

[bookmark: bookmark15][bookmark: bookmark16][bookmark: bookmark17]2.  Distribution of services
2.1. Optimal distribution of patients and services between hospital and out-of-hospital care 
There is a clear trend worldwide to increase outpatient care. Our current tradition of medical care, funding, transportation arrangements and the financial situation of patients in Estonia do not yet allow us to move in the same direction. Future plans need to take into account and use today's routine - identifying patients who need specialist consultation or inpatient care, arranging for appropriate care, and continuing after hospital care are part of the routine. Outpatient work by inpatient cardiologists should be recommended. From the point of view of health care, it should also be borne in mind that the opportunities available to out-of-hospital outpatient cardiologists for the modern examination and treatment of heart disease. It is therefore reasonable to combine the provision of outpatient care with the daily routine of colleagues working in specialized inpatient facilities, including sufficient time and support staff. With modest staff resources and quality of care, transporting patients to experienced cardiologists, who have all the necessary equipment and, in rare cases, to colleagues, makes more sense. Priority should be given to dealing with the availability of medical care, which is still prevalent in Estonia, while neglecting the basic quality of care. 

Clinical Physiology (Functional Diagnostics)
Much of the non-invasive diagnostics would be feasible and expedient in outpatient or day care settings, but this raises the problem of availability of research - in our estimation, the main reason for long queues is chronic underfunding, resulting in scarcity of diagnostic specialists and equipment. Much of the in-patient cardiological non-invasive research is performed on patients from other disciplines (pulmonological, neurological, etc.). Given the shortage of specialists in echocardiography, it is important to open a publicly funded training program for nurse technicians at Tartu Health Care College.
Preventive cardiology
Treatment of patients with arterial hypertension (AH) is agreed and described in the therapeutic guidelines. Most of the patients are outpatient patients. Because this is a very large group of patients, situations where hypertension belongs to the field of vision of a cardiologist have been described in the course of developing guidelines for the first-line treatment of hypertension. If additional blood pressure testing is required (eg suspicion of secondary AH, treatment-resistant hypertension, need for serum and daily urine hormone monitoring, 24-hour blood pressure monitoring, exercise, echocardiography, circadian rhythm, etc.) and greater experience in the diagnosis and treatment of patients with secondary hypertension.
Family physicians as well as other professionals - internal doctors, endocrinologists, etc., who have the potential to see patients at high risk for SVH - have an important role in finding high risk patients for SVH. Patients at high risk of SVH require further examination and treatment at the six medical facilities listed below. CVD prevention is necessary for the two regional hospital (Tartu University Hospital and the North Estonian Regional Hospital) and the four Central Hospital (East Tallinn Central Hospital, West Tallinn Central Hospital, Ida-Viru Central Hospital and Pärnu Hospital) at the heart of health-care centers and joint operations coordinated development. In addition, it is expedient to have prevention nurses with nursing education in general hospitals and larger family physician centers who will advise patients on the basis of generally available guidance.
Electrophysiology and cardiac stimulation
Electrophysiological procedures are useful for stationary activities in the distribution according to studies / procedures of the regional and city hospitals: Regional hospitals perform all of the non-invasive and invasive rütmoloogilisi tests and procedures / operations, the central hospitals of all invasive examinations and interventions pacemakers implantation (except resünkroniseerivate Pacemaker installation), whereas the center established requirements regarding the optimal number of procedures as well as equipment and staff. The decentralization of services at the expense of the existing work capacity and the inadequacy of the new center cannot be considered correct.
The existence of an implantation center also requires the creation of specialized follow-up cabinets for artificial pacemakers. In the future, the goal is to include all implanted resynchronizing pacemakers and cardioverter defibrillators in the home monitoring system.
Chronic heart failure
Treatment and monitoring of patients with chronic heart failure should become predominantly an outpatient setting. Patients with stable chronic heart failure are predominantly treated by family physicians. There is a need to establish a pan-Estonian network of cardiac failure clinics based on nurses with special training and larger family physician practitioners. The cabinets would have a smooth logistical link with various institutions (acute and rehabilitation hospitals, geriatric and nursing care providers), network coordination and development management would be coordinated by cardiologists.
Pediatric cardiology
Children in need of follow-up are predominantly ambulatory and follow-up. Indications for hospitalization include invasive examination and treatment procedures for general anesthesia, critical neonatal cardiac failure, acute cardiac insufficiency or significant exacerbation of chronic cardiac failure, hypertonic crisis, cardiac arrhythmias leading to acute cardiovascular failure, and other cardiac arrhythmias. Day care is provided on an individual basis where the child requires consultation with several professionals.
Intensive cardiology
The availability of highly specialized cardiologic intensive care units and intensive care units in the wards is becoming more and more important every year in dealing with an emergency cardiovascular disease, both in terms of staffing and technical equipment. In the planning of intensive care options, the Division III Cardio Intensive Care Unit, as a separate unit of the cardiology clinic, is the responsibility of cardiologists and is mandatory for primary coronary intervention for acute myocardial infarction as part of hospital requirements. Until Stage II cardiology intensive care units must be part of the structure of all cardiology units, in the absence of a cardiology unit in the hospital type concerned, the ICUs will collaborate in defining the logistic chain for the initial treatment and referral of patients. The cost of an intensive care cardiology service must be commensurate with the content of the service, because due to the peculiarities of cardiology, the movement of patients is much faster and the cost of short-term resources is much higher than in the traditional treatment of intensive care patients. Emergency departments of all types of hospitals, which must meet all the requirements approved for that type of hospital, have a crucial role to play in the management of acute cardiovascular disease, including careful attention to regular staff training based on cardiac intensive care units in regional hospitals.
Day care
The use of complex day-care (non-invasive methods) service theoretically allows for a lower number of hospital beds. However, the creation of such a service requires additional equipment and facilities in hospitals and reorganization of existing space use, rebuilding, additional staff recruitment and staff training. It is also necessary to change the price list of medical services according to the actual cost of resources. In the future, following the example of the rest of the world, we will be able to perform some invasive cardiologic procedures on a day-to-day basis (coronarography, cardiac pacemakers 
implantation, cardioversion, electrophysiological studies, etc.). An important part of this development is the ex-ante evaluation of actual resource costs for inpatient and day care, including the risks associated with shortening hospital stays. It is important to remember that the day care label must not seek to distort the quality standards of the respective services, reduce the amount of staff recommended in standard practice and the standard patient follow-up procedures and time spent on patient monitoring - it may instead increase complication of treatment, increase resources, and affect patient quality of life. and to foster unfair competition between different healthcare providers.

[bookmark: bookmark18]2.2. Distribution of number of patients and provision of services among hospitals
It is expedient to concentrate more sophisticated and expensive diagnostic and treatment procedures on regional hospitals in order to ensure sufficient staff experience and proper use of the equipment. 24-hour cardiology assistance should be ensured and the patient should not be transported to these hospitals for more than 2-3 hours. 
Regional hospitals
Regional hospitals must have at least 12 beds in Division III cardiovascular intensive care units with 24-hour on-call specialist care (with specialization in cardiology residency and specialist training). In addition, there shall be appropriately staffed nurses and nursing positions, as well as non-medical staff in the wards. Working in the same complex with cardiac surgery also gives patients the maximum possible safety in the event of disease progression or treatment complications.
The best results for the treatment of acute myocardial infarction and acute coronary syndromes are obtained after immediate revascularization of the coronary arteries (percutaneous coronary angioplasty and stenting), therefore, these patients should be concentrated as much as possible to hospitals with appropriate treatment facilities. There are two angiography offices in both hospitals. 24-hour interventional cardiology services with appropriate Level III cardiac intensive care units are needed to provide rapid, up-to-date emergency care. At this stage, most patients with acute heart disease and those with more severe heart disease are treated with the aim of stabilizing their condition with active therapies.
Regional hospitals are also competent to perform more advanced coronary interventions (interventions on the left unprotected head, chronic occlusion interventions, coronary interventions with highly calcified and / or unfavorable anatomy), and the use of adjunctive cardiac circulation and treatment of patients with acute heart failure. Intracardiac electrophysiological procedures and other treatments of the same level of risk must remain in hospitals where immediate cardiac surgery assistance is available, and must be performed by an operator with sufficient procedural experience and routinely required work volume. For the treatment of more severe cardiac arrhythmias, it is appropriate to initially concentrate on regional hospitals where the problem is fully addressed (electrophysiological studies, catheter ablation, cardiac pacemaker implantation, etc.).
Regional hospitals also provide interventional treatment of structural heart disease (congenital and acquired heart defects), the implementation of which depends on technical capabilities, staff training and funding.
In recent years, the Estonian Society of Cardiologists has paid a lot of attention to the logistics of patients with acute coronary syndrome and has made recommendations for integrating different hospitals and types of hospitals in Estonia into a single network. It is essential to continue this activity in order to ensure that modern patients receive access to modern treatment in all parts of Estonia as soon as possible. Clear network coordination in the management of regional hospitals, taking into account the geographical location of the medical facility and nationally established and adhered requirements, will be the pillars for further treatment of this group of patients. The increase in the number of patients in regional hospitals also allows for the sharing of some services with central hospitals, but not at the expense of unnecessary rivalry and low capacity in new centers only when opening a new center would ensure sufficient capacity for existing and new centers. Requirements for hospitals and intensive care units / wards for ST elevation myocardial infarction patients will be described in collaboration with the Estonian Society of Cardiology, taking into account current treatment guidelines and relevant expert assessments, and will serve as a basis for hospital assessment and treatment volume planning.
Pediatric cardiology
All patients with congenital and acquired cardiac disorders, children with chronic myocardial and pericardial pathology and certain arrhythmias are undergoing observation and conservative treatment at the regional hospital cardiology centers (Tallinn LH and SA TÜK Children's Clinic). Children in Estonian counties are distributed approximately equally between these centers. Regional hospital centers can provide 24-hour treatment for acute pathology as well as decompensation for various chronic conditions. The existence of these two centers satisfies the needs of this stage of development.
Given the small number of children with heart defect, cardiac surgery and invasive procedures for children are performed in a single center in Estonia, which is the Department of Cardiac Surgery and Angiography of the Radiology Clinic of Tartu University Hospital. The preservation of one pediatric cardiac surgery center in Estonia is important at this stage of development.
In addition to the existing cardiac surgery center, there should be 1-2 foreign reference centers for consultation and treatment of children with rare and severe heart problems. Pediatric cardiologists should be able to attend training and further training at these centers.
Central hospitals
Central hospitals should have well-equipped cardiology departments that would deal with most areas of non-invasive cardiology. Level II intensive care units and functional diagnostic services are prerequisites for the functioning of such units. 24-hour care by an internal doctor or cardiologist is required. In these hospitals, it is also expedient to design services for diagnostic invasive cardiology and simpler angioplasty procedures, and implantation of artificial rhythms (except resynchronizing therapy, with or without defibrillator), with the following conditions in mind. It is a condition of ensuring a minimum volume of invasive work per cabinet and per operator, as well as availability of services on weekdays, accepted in developed countries. Depending on the volume of work, the contract and the availability of staff, invasive cardiology is planned to be part-time or full-time. Further training of relevant specialists in cardiology residency centers and confirmation of the right to work independently by the Faculty of Medicine of the University of Tartu, which is responsible for the training of specialists, is compulsory. The requirements for the center and the operator for invasive cardiology are set by the European Society of Cardiology.
General and local hospitals
It is not expedient to plan cardiology departments at general and local hospitals. In these hospitals, cardiac patients are treated on beds of internal disease, some of which may be designated as cardiac patients. In these hospitals there is a 24-hour doctor on call. However, there is a need for an inpatient or general intensive care unit / ward and a functional diagnostic room (ECG, exercise test, echocardiography, Holter monitoring, respiratory function diagnostics).
All of these facilities may also have an outpatient consultation with a cardiologist, enabling the same equipment and specialists to be used for both inpatient and outpatient examination and treatment.

[bookmark: bookmark19][bookmark: bookmark20][bookmark: bookmark21]2.3.  Rare diseases
Congenital heart defects account for the majority of childhood cardiac pathology (0.8-1% of births). There is no register of congenital heart disease in Estonia, therefore the number of children and adults with heart disease is not known. It is estimated that up to 140-150 children with heart problems are born each year. Thus, there could be 2500-2700 children with congenital heart failure in Estonia from the age of 19 up to about 80% of whom reach adulthood.
One third of children with congenital heart defects require surgery and / or intervention early after birth and / or during the first year of life. As operative treatment of complicated combined heart failure is not possible in Estonia, an average of 10 children per year need surgery abroad. The treatment of patients with congenital heart failure is currently a problem in both children and adults. There is not enough opportunity or experience in Estonia for the operative treatment of rare complicated congenital heart problems. Thus, the organization of treatment abroad is necessary, which in turn requires agreements at national level with the reference centers for consulting and operating abroad and financing the treatment. The cost of surgery for severe heart failure abroad today is covered by EHIF, but not the cost of transportation. The child's family and the local government do not always have the means to do so. In situations where cardiac surgery in a foreign center is indicated, access to treatment should not depend on the parents' financial status and coping. Arranging treatment for a newborn infant in need of urgent surgery abroad is very problematic. The unresolved situation is that medical transport and staff are needed to transport the patient abroad. In the future, the attending physician should not have to solve organizational and financial problems, for example, an official of the Ministry of Social Affairs (or EHIF).
At present, there is no resolution as to how a patient with congenital heart disease should be switched from pediatric care to an adult network (many patients will therefore be left without proper follow-up and treatment). The treatment of these patients is unfamiliar to physicians rarely exposed to this contingent, including both general cardiologists and general practitioners.
There is no register of congenital heart disease, so there is no adequate overview of the epidemiology of these diseases in Estonia.
[bookmark: bookmark22]To remedy this situation, it is necessary to establish two adult congenital centers for adults with congenital heart disease at regional hospitals in order to ensure the follow-up of these patients in accordance with the current guidelines of the European Society of Cardiology. These centers also need trained professionals who are proficient in both invasive and non-invasive diagnostics and treatment of congenital heart disease. Cardiologists and GPs need to be better trained in the treatment of adults with congenital heart problems. A thorough treatment of the problem during a cardiology residency would help to remedy the situation.

[bookmark: bookmark23][bookmark: bookmark24]3.  On-call service
In regional hospitals
24-hour cardiologist watch is a required and important determinant of the difference in service level compared to central hospitals. The goal is to have a separate on-call doctor for every 6 beds on weekdays from 8:00 am to 4:00 pm in the Division III cardio-intensive care unit and at least 1 physician per department outside normal working hours. Specially trained cardiologists (able to solve acute arrhythmias, acute myocardial ischaemia, intubation, controlled breathing, temporary cardiostimulation, pulmonary artery catheterization, aortic contraction and aortic pulmonary embolism) other duties. At least 75% of the nurses in the department have undergone specialization in intensive care and cardiology and regularly undergo refresher training. Ideally, one sister has a load of 2 beds.
Regional hospitals also need to have on-call monitoring of echocardiography and invasive cardiology specialists to ensure that all essential cardiology diagnostic and treatment options are available to assist cardiac patients hospitalized 24 hours a day.
The location and availability of 24 hours a day cardiovascular surgery in regional hospitals is essential for the support of specialist cardiology and for the resolution of problems today. Regional hospitals require round-the-clock access to angiography equipment. In order to ensure the quality of treatment for acute myocardial infarction, the population of the primary PKI center should have a population of at least 500,000 and the primary PKI center should have at least two coronary intervention rooms.
Recommendations for staff qualifications are developed by the Estonian Society of Cardiology. The goal is to provide 3 level II ICU wards per cardio intensive care bed in a regional hospital.
Pediatric Cardiology (also in regional hospitals)
Regional hospitals (Children's Clinic of Tartu University Hospital and Tallinn Children's Hospital of Tallinn) have on-call pediatric cardiologists to provide 24-hour diagnosis and treatment of a child with cardiac pathology. Rapid diagnostics are particularly important in critical neonatal cardiac disorders.
In central hospitals
24-hour on-call diagnostic and treatment services for cardiac patients are covered by cardiologists and internal doctors. The same doctors and anesthesiologists / ICUs also treat patients in specialized ICUs. Functional diagnostic examinations (echocardiography) outside office hours / departmental hours are open to the challenge of the specialist.
In addition to differentiating between the requirements of regional hospitals and central hospitals, the lack of coordination of emergency in-patient cardiology in Harju County will be resolved in the coming years.
During the period of the development plan, it is likely that specialized departments (heart failure, etc.) and offices (hypertension, thrombosis, heart disease prevention, etc.) will be established or expanded at lower cost based on cardiology departments at regional and central hospitals.
General and local hospitals 
have 24-hour doctor on call. This specialist must be able to diagnose heart disease in need of urgent care, ensure that appropriate patients are referred, either to central hospitals or directly to regional hospitals, depending on the diagnosis. These principles will be developed on the basis of relevant treatment guidelines (eg compiled by the European Society of Cardiology) and recommendations of the Estonian Society of Cardiology.
General practitioners, general practitioners, emergency medicine physicians, and outpatient only doctors, cardiologists - anyone with an urgent need for a cardiac patient must be able to diagnose these conditions and have the right and duty to refer the patient to the best possible timely care .
[bookmark: bookmark25]When planning for the future, it must be borne in mind that staged care (hospital admission to the nearest hospital) does not apply to all medical conditions in the same way - in addition to the hospital service area, the equipment and staffing of the respective hospital types and hospitals for cardiology care. Access to best assistance and transport safety must be considered.

[bookmark: bookmark26][bookmark: bookmark27]4.  Load standards
In the Cardiology Development Plan until 2015, the optimum number of cardiologists is 0.5-0.6 per 10,000 inhabitants, ie 70-80 cardiologists in total. Thus, according to initial plans, the number of cardiologists is expected to decrease by nearly 40% compared to 2001 (140 cardiologists).
Table 1. Ministry of Social Affairs projections for cardiological workloads by 2020
	 
	2011
	2020
	Expected change compared to 2011

	Outpatient appointments
	128,782
	131,715
	+ 3%

	Inpatient treatment cases
	15,028
	16,161
	+ 7.5%

	Number of beds
	246 *
	287
	+ 17%

	Day care receptions
	128
	136
	+ 6%


* According to NIHD as of 31.12.2010

So the logical question is how can a 40% reduced cardiologist cope with a 3% increase in outpatient load, 7.5% increase in inpatient treatment, 17% increase in cardiology beds and increased day care volume?
The work of a cardiologist is heterogeneous (ward work, intensive care, various on-call services, non-invasive and invasive examinations and procedures, outpatient admissions) and in most cases a single cardiologist performs a variety of tasks in a hospital, which must be agreed upon between the employer and the doctor. At present, the 20 minutes paid by the Estonian Health Insurance Fund are not sufficient for the initial appointment of a cardiologist, as during this period the patient cannot be adequately examined. The initial reception time should be at least 30 minutes. Repeated consultation must be additional time and not at the expense of the initial appointment.
The optimum load for an inpatient is 350 cases per year at full time, and only for an unattended inpatient physician. Because most doctors add on-call duty, different examinations and outpatient admissions, this reduces the number of treatment cases.
20% of working time is spent on professional development, including self-training, advanced training, analysis of more complex cases and documentation.
[bookmark: bookmark28]Certainly, the role and the number of nurses and support staff in planning the work of cardiologists must be given great attention in the coming years - today the specialist is engaged in non-medical activities which, for optimal work organization, could be for everyday use by nurses or staff with non-medical backgrounds. IT solutions must support medical activities, but not force staff to focus on clumsy IT solutions instead of focusing on the patient.

[bookmark: bookmark29][bookmark: bookmark30][bookmark: bookmark31]5.  Forecasts
5.1. Service demand forecast
[image: ]
Figure 1. Prognosis of cases of circulatory diseases
[bookmark: bookmark32]
Many factors that we cannot foresee today can have a profound effect on the projections made (changes in fertility rates and the age structure of the population, size of working-age immigration and emigration, sources of immigration, technological and knowledge development in prevention, diagnosis and treatment, etc.). Significantly higher mortality rates from cardiovascular diseases in our countries than in Western countries directly result in higher workloads than in the so-called European reference countries. Considering the continued aging of the population and the frequency of use of diagnostics and therapies in developed countries, we anticipate a significant increase in cardiological workload. We can only plan for development that will bring us closer to countries with a good level of cardiology (although we have a much greater need for cardiology). The centralization of complex treatment and diagnostic procedures and the decentralization of simpler procedures is also crucial in cardiology. Progress in improving quality of life and survival for cardiologic patients has been rapid and there is no doubt that opportunities are increasing.

[bookmark: bookmark33][bookmark: bookmark34]5.2.  Estimated number of beds
The possibility of a rapid reduction of beds is not foreseen in the near future. As cardiology is one of the most technology-intensive disciplines, it is not expedient to define inpatient care not only by the number and distribution of beds but also by the diagnostics and treatment options of a specific hospital due to modern good clinical practice and treatment guidelines. Therefore, it is expedient to leave the cardiology beds in the regional hospitals (TÜK and SA PERH), central hospitals (Ida-Viru, Pärnu, LTKH, ITKH) and children's hospitals (TÜK Children's Clinic, Tallinn Children's Hospital) at least eight hospitals. The number of beds in today's cardiology practice could be ca. 80-100 in regional hospitals , 20-40 in central hospitals, level III cardiovascular intensive care units in regional hospitals with at least 12 beds, and in addition the volume of II level wards. In addition, Level II intensive care wards with at least 6 to 12 beds in central hospitals with general intensive care unit Level III beds available to treat life-threatening conditions locally and to prepare prospective patients for referral to regional hospitals. We foresee an increase in the proportion of intensive care beds to 50% of the total number of beds by 2020. The proposed proposal would result in a maximum of 360 cardiological beds in total. This number of beds can only be addressed if the supply of cardiological equipment and trained staff is optimal, a large proportion of non-invasive diagnostics are performed on an outpatient basis, and the follow-up / rehabilitation / nursing care arrangement ensures rapid admission of non-active patients.
In local and general hospitals, cardiac patients are treated on beds of internal diseases and out-patient by internal doctors and cardiologists. In these hospitals, it is possible, if necessary, to distinguish between beds for the treatment of heart patients and general beds for internal diseases.
[bookmark: bookmark35]Most of the work is done in outpatient clinics in Tallinn Children's Hospital and Children's Clinic of Tartu University Hospital . Children with acute conditions needing cardiological support will be hospitalized. There is no definite planning for beds . Depending on the age and severity of the problem, children are admitted to general pediatric, neonatal or intensive care units.

[bookmark: bookmark36][bookmark: bookmark37]5.3.  Need for specialist doctors
In Estonia, there is no overview of cardiologists and their burden at national level. As of 01.08.2012, there were 172 cardiologists in the register of the Health Board. This list also includes people who are of retirement age (55 colleagues, some of whom are still working) or who are not working as a cardiologist due to job / residence changes (8 colleagues). Of the 48 working cardiologists in Tartu, 20 are retired and 27 out of 90 in Tallinn. In 2005, 23% were retired. Thus, there has been an aging of staff on the register in seven years.
The working age cardiologists in Estonia are 110 (85 doctors per million inhabitants), which is close to the average in European countries. Given the diversity of healthcare systems in Europe, this average is difficult to evaluate as good or bad. It should be remembered that, although the absolute number is not small, the spectrum of work done by a specialist is still undefined, and as a result colleagues often perform tasks that a cardiologist would probably not have to do. There is also a shortage of doctors in the subspecialty of cardiology in Estonia (their training is not organized or funded by the state). Given our model of healthcare organization today (a cardiologist doing work that could be done by a well-trained family physician or internist), the optimum number of working-age cardiologists should be considered to be about 10% higher than today.
The duration of residency in cardiology is 5 years instead of 4 years. Thus, in 2015 there will be a situation where no resident completes a cardiology residency. The planned launch of an additional general residency year is important for medical education, but it will make the cardiology residency 6 years old, again resulting in one year during which no new cardiologists will be added. So far, 2-5 doctors a year have been admitted to the residency; in 2012, 4 students were admitted to cardiology. Currently, 14 doctors are studying in residency.
In recent years, there has been a tendency for cardiologists to become more active abroad, initially part-time and then fully. This unpredictable and unpredictable trend also prevents us from predicting the optimal training volume for cardiologists for the future. Depending on the number of cardiologists leaving Estonia, an increase in residency admission is probably needed to ensure a moderate increase in the number of working-age cardiologists registered in 2012. In addition, at least 2 years of publicly funded training is required to provide cardiologists with additional competencies or subspecialties.
Cardiologists' main jobs are and will remain regional and central hospitals. In high quality general hospitals, a trained cardiologist can also use some of his skills. We do not see the local hospital as the only place where a cardiologist works.
Outpatient cardiologist work can be performed at any licensed medical institution, regardless of location or ownership. It is expedient for an outpatient cardiologist to work in an inpatient setting to provide high-quality care.
It is more expedient to train people who have completed nursing education to carry out technical work in the fields of cardiology (for example, echo-technicians) and nurses to perform specific tasks. This requires the completion of a publicly funded curriculum of at least 2 years.
Pediatric cardiology
[bookmark: bookmark38]Pediatric cardiologists work in regional hospitals in Estonia with additional training in pediatric cardiology. The pediatric cardiology department has one pediatric physician as a pediatric specialist whose work includes the management of pediatric surgical treatment (including external treatment), diagnostics of cardiac disorders (esophageal echocardiography, transthoracic echocardiography), diagnostics of heart problems. The Tallinn Children's Hospital Cardiology Service has 3 open positions for doctors. There are 3 doctors with a 0.75 workload (2.25 positions in total) in the cardiology room of the General Pediatric Department of the Children's Clinic of Tartu University Hospital. Outpatient monitoring of patients and treatment of acute conditions are performed on the basis of Tallinn Children's Hospital and Children's Clinic of Tartu University Hospital. There is also post-operative care for patients at the JRC Children's Clinic. It is necessary to ensure availability of 24/7 cardiological assistance, ie readiness by home surveillance. Therefore, the number of specialists cannot be reduced in the future. At least eight pediatric cardiologists are needed in Estonia. Given the physicians' age structure, a new pediatric cardiologist is needed at this stage in Tallinn Children's Hospital who can be trained in a pediatric residency. Under the current program, the compulsory pediatric component is 38 months and 17 months to obtain an additional specialty in pediatric cardiology. There is thus an opportunity to train pediatricians with broader training in pediatric cardiology. However, such training does not meet the requirements for pediatric cardiologists in the EU, and efforts should be made to harmonize teaching in the coming years. The training of pediatric cardiologists must, as far as possible and at an appropriate rate, be harmonized with European standards.

[bookmark: bookmark39][bookmark: bookmark40]5.4.  Need for new technologies and medical devices, including medicines
In order to ensure the development of the specialty of cardiology, it is necessary to add new services and medicines to the list of health care or discounted medicines no later than 1 year after their inclusion in the European Society of Cardiology guidelines as Class I or Class IIa recommendations.
Diagnostic apparatus and instruments.
Echocardiography is evolving towards a wider application of 3-dimensional echocardiography, which requires the acquisition of new types of echocardiographs and corresponding sensors.
Advanced MRI and CT techniques for coronary artery and myocardial examination have been and are being introduced into daily practice. In invasive cardiology, fractional flow reserve assessment (FFR), intravascular ultrasound (IVUS), OCT are used to provide better diagnostics. New laboratory tests have also been added and are likely to be added.
Treatment procedures
A new, effective treatment option - bilateral renal artery denervation - has been introduced for selected hypertensive patients who are unresponsive to antihypertensive therapy . It is necessary to introduce the treatment method into clinical practice and to include it in the list of health care services of the Estonian Health Insurance Fund.
Advances in technology have led to ever greater opportunities for the treatment of cardiac arrhythmias and conduction disorders. In the treatment of hypertrophic obstructive cardiomyopathy, septal alcohol ablation is used . The world produces transcutaneously injected auxiliary circulatory equipment, there are hybrid operating rooms that can perform both angiographic procedures and necessary surgical operations, and use magnetic navigation devices to prevent X-rays.
Severe aortic stenosis is the treatment of patients today as one embodiment used in the treatment of the catheter through the aortic prosthetic feasible (aortic Valve Transcatheter Implantation or TAVI) . The results of several studies and analysis of registry data have shown comparable results with Aortic Valve Replacement (AVR). In particular, TAVI is used in patients who are unsuitable for conventional surgery, most of whom are elderly. In addition, TAVI is also important as a treatment option for complicated patients of working age (for example, those who have undergone repeated coronary bypass grafting, chest damage after radiation treatment, etc.).
The procedure requires cardiac surgery at the center, so it makes sense to concentrate the TAVI on regional hospitals. In order to implement the procedure in clinical practice, it must be included in the list of health services of the Estonian Health Insurance Fund. We note that, to date, only Estonia and Iceland are among the countries of the European Union without the TAVI program.
In the case of congenital heart failure , various interventional methods are available for the treatment of both the malfunction and the associated arrhythmias, which must be shared within the framework of cooperation between Estonia and the partner centers.
In cooperation with cardiac surgery and anaesthesiology and intensive care doctors should be in the coming years to establish in options ECMO (extracorporal membrane oxygenating or extracorporeal membraanoksügenisatsioon) Vad (ventricular assist device , or ventricular auxiliary device), and heart transplants carry out international programs to participate in order to cover a number of countries routinely available treatment options deficit in Estonia for patients.
Medications
In Estonia, it should be possible to use the medication recommended by the European Society of Cardiology daily.
We see the need to improve the decision-making process for updating the list of high-reimbursable reimbursable medicines.
In the interest of rapid access to new medicines, it would be appropriate to set a time limit, such as 1 year from the registration of a medicine, during which the CHMP has to make a reasoned decision to add or refuse the medicine. In addition, the Department of Medicines of the Ministry of Social Affairs must play an active role in including in the reimbursement scheme those medicinal products for which the manufacturing company has no economic interest in initiating a preferential application.
For example, greater attention needs to be paid to ensuring the availability of antithrombotic and cardiovascular drugs, which have become a stumbling block in the daily treatment of cardiological patients. We also note the need to evaluate applications for uniformly high-discounted medicines in the context of all groups of medicines and disciplines.
Tracking/Monitoring
[bookmark: bookmark41]Today, patients with either a defibrillator and / or a resynchronizing cardiac stimulator are monitored by telemonitoring. For all patients suffering from complex heart disease and those who have undergone complicated treatment / surgery, a system of follow-up by specialist physicians with appropriate expertise must be established. Surveillance, counseling and, where appropriate, correction of treatment (whatever its form) is part of the medical service and must also be financed on a cost basis.

[bookmark: bookmark42][bookmark: bookmark43]6. Regulatory environment and necessary changes
In the coming years, the current hospital network development plan must be implemented, documentation defining requirements for hospital types and units, drafting and putting into practice national requirements for cardiovascular care providers, developing a substantive ideology for continuing education for cardiologists and non-cardiologists.
The activities and recommendations of the Estonian Society of Cardiology for hospitalization of patients with acute coronary syndrome in eligible hospitals should be supported nationally, as should the certification of medical institutions and their daily operation with appropriate targeted funding. It is also important to pay attention to the modern treatment and optimal hospital involvement of other acute cardiovascular patients, taking into account the requirements of the respective types of hospitals and the recommendations of the professional society , for example the treatment of stroke .
[bookmark: bookmark44]Increasing the co-ordinating, decisive and financial role of the State (Ministry of Social Affairs) in establishing and maintaining logistical networks for heart disease throughout Estonia or in the region .

[bookmark: bookmark45][bookmark: bookmark46]6.1. Treatment guidelines
The work of cardiologists is based on the most advanced treatment guidelines worldwide, published by the European Society of Cardiology, the American College of Cardiology, the American Heart Association and others.
In recent years, the Estonian Society of Cardiologists has been actively involved in the preparation and implementation of clinical guidelines developed by the European Society of Cardiology ( www.escardio.org ) . Years ago we started to create Estonia-centered treatment guidelines and gained valuable experience in cooperation with the Estonian Health Insurance Fund. However, we have come to the conclusion that it is most feasible to actively participate in the European Cardiology Society's respective efforts to produce guidelines for the whole of Europe, recognize them in their respective countries, translate them and, where appropriate, add country-specific recommendations. So does the Estonian Society of Cardiologists - following our recognition procedure, the Estonian version of the pocket version and the introduction of recommendations concerning Estonia are initiated by the respective working group, which is later confirmed as recommendations of the Estonian Society of Cardiology.
The whole process needs to be backed up by independent funding at national level, including translation, drafting of Estonian recommendations as well as the introduction of guides, where the best experts introduce new recommendations during training days throughout the country and distribute freshly printed guides.
The Estonian Society of Cardiologists and Ministry of Social Affairs counselors in the field of cardiology must be involved in the process of drafting all guidance material on the field of cardiology in order to avoid distortions in the views of other authors and to ensure systematic development of the field in cooperation with other professional societies.

[bookmark: bookmark47][bookmark: bookmark48][bookmark: bookmark49]6.2.  Medications
[bookmark: bookmark50]It is necessary to ensure rapid reimbursement of new medicines by the Estonian Health Insurance Fund. What is important is the active role of the Department of Medicines' Medicines Department in including in the reimbursement scheme those pharmaceutical companies that are not economically interested in initiating a discount application.

[bookmark: bookmark51][bookmark: bookmark52]6.3.  Other standards and regulation
A significant increase in public funding for health is critical - today the country with the highest cardiovascular mortality in Europe invests the smallest share of GDP in health.
Rules for becoming a specialist should be clearly laid down and adhered to by public authorities. Sufficient training places must be ensured in specialist medical training, as well as systematic attention to teachers in terms of content training and financing. It is necessary to ensure more effective stimulation of resident education, while defining the responsibilities of the graduates vis-à-vis the client and the payer, ie the Estonian state. The basis for calculating residents' earnings and their actual working hours must be 40 hours per week. Successful completion of specialist medical training must result in a significant increase in salary compared to residency pay.
National population and health statistics need to be brought to a high level of quality and made available so that future developers of development plans can rely on something objective. This also applies to ensuring access to information collected over the years by the EHIF database for service providers and content analysis of the service - today, this valuable information is virtually inaccessible even to professionals.
It should be noted, unfortunately, that most chronic diseases have not been registered in Estonia since 2002. The Sensitive Personal Data Act has made it impossible or unreasonable to routinely maintain and use many registries and databases that are important for diagnosis and treatment (such as myocardial infarction registry in cardiology). Under the banner of the protection of the rights of the individual, the individual's right to modern medical care is undermined and the processing of data necessary to adequately correct medical practice is excluded.
[bookmark: bookmark53]One of the problems of Estonian cardiology is the lack of systematic and funding of continuing education at national level. Continuing education (in agreed forms) must be a formal, publicly funded part of working time, without which modern specialist medical care cannot be provided. Standardization of working time must take into account the time spent on further training.

[bookmark: bookmark54][bookmark: bookmark55]7. Raising the responsibility of the profession as a specialist medical specialist
The residency in cardiology lasts five years and meets the requirements set by the European Society of Cardiology.
To maintain their competence, the Estonian Society of Cardiology, the University of Tartu and all major hospitals provide training. There is no overview of the competence of cardiologists who do not meet European standards but who, due to the lack of strict rules, receive a certificate of professional competence through the Health Board. It is of utmost importance that the opinion of the professional association and the residency department of the University of Tartu is sought before issuing the certificate of the specialty.
The Estonian Society of Cardiology has established competence requirements for subspecialties in invasive cardiology and echocardiography. Competence in echocardiography is gained by completing a residency in cardiology. In order to maintain this competence, a certain amount of research is required each year (the number of studies is established by the European Association for Echocardiography). Non-invasive diagnostics are currently also practiced in Estonia by doctors of other specialties (internal doctors, rheumatologists, pediatricians, etc.), including, unfortunately, some doctors who do not have the necessary competence. At present, there is no certification of echocardiographers because there is no relevant legislation or funding. In any case, the prerequisite for working as an echocardiographer should be to undergo relevant residency training in cardiology. It is necessary to develop a system of training and funding of nursing technicians.
Pediatric cardiology is a sub-specialty of pediatrics in Estonia and there is no separate certification. Certification and re-certification of pediatricians is organized by the Certification Committee of the Estonian Society of Pediatricians.
[bookmark: bookmark56]In addition to the above, the aim is to reorganize the entire continuing education and training system for cardiologists, taking into account the recommendations of the European Society of Cardiology and using public funding.

[bookmark: bookmark57][bookmark: bookmark58]8. E-health
A full-fledged first-line digital mail system is needed as many cardiac problems have many aspects that can be addressed in the online environment. The organization of the digital consultation and, if necessary, the subsequent direct reception requires self-financing and national regulation (much of it is non-professional). All e-projects entail additional costs for medical institutions and for medical staff, and their implementation and use must be financially supported.
It would be necessary to create a unified digital database of non-invasive studies in Estonia, which in the long run would help to avoid unnecessary expenses related to the duplication of studies. Digital diagnostic databases exist in Estonia, some of them are within a specific health care facility, some with a pan-Estonian facility, but not all health care institutions are affiliated with them and the data contained therein is currently not available to all physicians in need.
[bookmark: bookmark59]Currently, digital diagnostic databases are not operationally linked to e-health records. The e-solutions used in different hospitals are not comparable, and the inefficient user-friendly solutions in use increase the working time of the doctor on the computer (thus reducing the time devoted to the patient). What has been convenient for programmers to do is not always conducive to the work of a physician. Periodically, the IT solutions available to us are down, increasing staff time and patient dissatisfaction. In addition to future developments in IT solutions, greater attention must be paid to the harmonization of record content and the ability to retrieve meaningful information retrospectively, both for patient-specific best practice and for mapping and planning future cardiovascular developments.

[bookmark: bookmark60][bookmark: bookmark61]9. Other specialty problems and suggestions
Financing of health care
Modern medicine cannot be done without adequate funding. Chronic underfunding and the weakness of the regional development strategy lead to the decline of high-tech disciplines (including cardiology), leaving more active colleagues first from smaller places to Tallinn and then out of Estonia. Due to the responsibility and experience of older colleagues, cardiology in the counties will continue for several years and, in the absence of young cardiologists, there will inevitably be a specialization in Tallinn and Tartu. The development of modern cardiology at Ida-Viru Central Hospital and Pärnu Hospital requires special support, these are areas where there is a large number of patients requiring cardiological assistance, but additional resources (staff, equipment) are needed to develop the specialty. Virumaa, as the region with the most critical medical staff, needs radical national action to maintain and develop its national-language health care on the ground.
Need for legalization of adjacent areas
The specialties required for the specialty are listed in the priorities of the development plan. The need for additional sub-specialties is currently not predicted .
Awareness of the population
[bookmark: _GoBack]The population's knowledge of health care in Estonia is modest. In many countries, population-focused programs have been launched to raise awareness of the disease, as well as to teach the recognition of conditions requiring urgent intervention, thereby reducing the time needed for adequate treatment. This is a subject which, with the combined force of the professional societies, will certainly merit further development at national level.
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