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Principles of evidence-based medicine 

The globalization of information processes in all areas of knowledge, particularly in medicine has led to new approaches in the selection decision by a doctor, organized health care and ultimately patient. Even under the new guidelines often result in outdated information and expert advice in textbooks and reviews are not supported by evidence. The flow of medical information is growing - in the world seems about 40000 medical and biological journals in which published articles about 2 million annually. Practical doctors and health managers desperately need critical evaluation information. 

There is a problem - which medicine to choose: traditional or alternative, "university" or folk, native or western. But when taking any decision in medicine (therapeutic, diagnostic, management) there is a problem of choice, which is based on practice, experience, intuition, logic of scientific ideas or arguments of efficiency and security derived from the process of reliable experiments. 

To solve these problems can medicine based on evidence (evidence-based medicine), or evidence medicine, which is the focus of clinicians, health system managers, lawyers, patients and the public. Evidence-based medicine provides fair, accountable and based on common sense to use the best current evidence for treatment of each patient. According to another definition, Evidence-based medicine - a part of medicine, which is based on evidence involving the search, comparison, synthesis and dissemination of proof for the benefit of patients. 

The practice of EBM involves association of individual clinical expertise with the best available independent clinical evidence obtained by systematized studies. In individual clinical expertise and professional judgments understand that some clinicians were obtained by means of his clinical practice. Under the best independent clinical evidence of clinically relevant data understand research, often in fundamental areas of medicine, which made maintaining the validity and reliability of diagnostic tests (including clinical examination of patients) evaluating the adequacy of prognostic markers and therapeutic efficacy and safety, rehabilitation and prevention. Doctors use both individual clinical expertise and best available clinical evidence, not just one thing. No individual clinical practice experience in making practical decisions significantly affecting evidence obtained though perfectly with the research but which may be inadequate for an individual patient. On the other hand, the adoption of practical solutions, not taking into account the independent practical solutions can also harm the patient. 

Definition of Evidence 

The doctor who uses in his practice the principles of evidence-based medicine, always matches individual clinical expertise and personal experience with the evidence of the effectiveness of treatments and medicines, obtained by other clinicians in systematic research, and fairly, accurately and meaningfully better uses for choosing a specific treatment plan patient. 

Methodological basis of evidence-based medicine is the systematic study. System Research - a scientific, well-organized clinical trials, setting final "points" - death, development of complications. 

Standard quality research on the effectiveness of treatment are randomized controlled clinical trial. 

All randomized clinical trials (RKV) based on the present level: 

representations of the clinical diagnosis of disease and basic research on their pathogenesis; 

experimental research to study the pharmacological properties and mechanisms of action of drugs. 

Controlled study involves strict selection criteria for patients' inclusion / non inclusion "according to the protocol study. 

Randomization (English random - accidentally, at random) - random, ie independent of the desire physician-researcher and patient division of experimental patients and control groups. The purpose of randomization - to avoid selection of patients and to create conditions to compare the effect of drug with placebo or other drugs. 

Double blind method - the study when neither doctor nor patient know which drug the patient takes according to randomization. 

Simple (single) blind - not only ill informed about the drug and the doctor knows what medicines the patient takes it. 

Open research - and doctor and patient know which treatment is medication. 

Clinical studies should be controlled, randomized, double-blind and often because they are the most reliable. These big, often international, research based on certain strict principles, which traced the sequence throughout the study. 

1. During the planning stage of research: 

formulate clear research questions such as: 

 Are different effectiveness of treatment, which is studied from the placebo or dummy (placebo-controlled studies). 

 Are different effectiveness of treatment, which is studied from a previously existing (comparative study). 

 How safe method of diagnosis or treatment. 

 How effective method of diagnosis and accurate in determining the characteristics of the study. 

clearly set in the future research plan. "Gold standard" for research of new treatment, without which the developed countries (U.S. and Western Europe) no one medication does not reach the market, a double-blind placebo-controlled clinical study. This study allows to obtain results that can be interpreted in only one direction, without the "differences", ie the interpretation of results does not depend on the benefits (or profit) research. 

researchers obtain ethical committee approval. The essence of this is that research in any case do not violate the interests of people who participate in them. Patients should not be left without the most effective known means. Tool being tested should not be toxic, carcinogenic, cause adverse reactions and effects that worsen the patient's health, etc. 

2. After the study was designed and approved, begins its direct holding. In this research usually involved dozens of medical centers from different countries, whose activities are strictly controlled by independent commissions. Violation of rules established in the planning stage can greatly discredited medical facility, so workers' compliance with these rules. Number of patients participating in the study can be from several dozen to a million. 

3. The results are subjected to thorough mathematical-statistical processing and analysis that can detect and assess the reliability of obtained differences. 

4. Conclusions and recommendations for doctors and patients and implementing the standards of medical care is only based on valid and proven results. Standards of medical care created by the Conciliation Commission, those expert committees on the basis of reliable research 

Thus, modern high-level research can produce reliable evidence facts which are invested in the foundation of clinical practice. They create a foundation for evidence-based medicine, which in contrast to empirical, allows the diagnosis and treatment of high-efficiency and safety and lowest cost. 

Aspects of evidence based medicine 

The positive influence of evidence-based medicine should be considered in terms of these aspects. 

Medical and ethical aspects. Doctors appoint only those diagnostic procedures that give real information about the patient's condition is not harmful and can pick nay.bilsh effective treatment. Doctors appoint only those treatments that previously proved effective in valid research on thousands of such patients. The patient is informed about what is happening with him, takes part in decisions about their health and can always verify appointments. Evidence-based medicine makes the patient and physician communication honest, open and transparent. 

Economic aspect. Payment for medical services can be made from various sources: 

State budget; 

compulsory or voluntary health insurance; 

personal funds. 

These four sources combined, first, the reluctance to pay for unnecessary and unreasonable test and ineffective treatment. On the other hand, the desire to get maximum effect from those funds spent. Evidence-based medicine prevents excessive flow of funds and helps to use them effectively. 

Legal aspects. In public, insurance companies and state organizations is the only instrument in the form of maximum standards for adequate health services. Evidence-based medicine allows us to monitor any activity in the field of medicine. 

The educational aspect. Extensive use of standards for evidence-based medicine would effectively and professionally train medical personnel and time to improve their qualifications. It will not be as striking differences between diplomas and certificates obtained in different medical institutions and, accordingly, the training of doctors. Evidence-based medicine to treat patients in accordance with the single most effective approach, while most doctors better understand each other. 

Terms of effective functioning of evidence-based medicine 

Implementation of evidence-based medicine principles in medical practice requires: 

1. research with a high level of evidence; 

2. availability of scientific journals so-called "high level of citation, in which only publish work of high scientific significance; 

3. doctors who know that in which journals and how to read; 

4. possibility of applying knowledge in practice; 

5. needs of the patients in the principles of evidence-based medicine; 

6. state interest in disseminating credible scientific knowledge among doctors, pharmacologists and patients; 

7. Physicians interested in disseminating evidence-based medicine, resulting in a powerful medical associations involved in the creation of standards of medical care and monitor their implementation. 

Work on the principles of evidence-based medicine 

Jobs in evidence-based medicine consists of four main phases: 

Formulation of clear clinical problem, based on specific patient. 

Search the literature on the problem set. 

Rating (critical approach) in terms of research validity and utility. 

Application of useful findings in clinical practice. 

Answer to the problem can be found in books, journals, papers, abstracts, general scientific and popular scientific journals, databases, electronic publications. 

The book - one of the main sources of information, but rapidly aging and provides valuable information about reasonable steps. May be used to search bibliographic pointers. 

Journals - the main source of primary scientific information to reflect current trends in science and practice, but are often highly specialized topics. Lack of a large number of interdisciplinary journals. 

Medical journals should be read to be aware of their professional area, to know how to work with patients qualified as use of diagnostic methods and clinical features of disease and curing; etyolohiyu and understand disease pathogenesis, treatment to distinguish the useful from the futile and harmful interference; navigate the messages about the need, benefit, benefit and cost effectiveness of treatment methods and prevention. 

Systematic reviews - the traditional narrative reviews, which often contain zsuneni evaluation of final results due to impossibility of adopting a scientific approach. An alternative approach, which is becoming more popular, there are systematic reviews that include appropriate statistical synthesis of evidence (meta-analysis). Clinical evidence-based medicine depends on the availability of quality generalizations that can be obtained from carefully compiled systematic reviews. 

In systematic reviews collected, critically evaluated and summarized the results of initial studies on the defined topic or problem. In preparing systematic reviews used approaches that reduce the possibility of systematic and random errors. Systematic reviews help doctors keep abreast of current information, despite the huge number of medical publications that can help justify the decision results of clinical research, although by themselves they can make decisions and do not replace clinical experience. 

The advantages of systematic reviews - totally reliable results, identify problems and individual sensitivity kollaboratyvnyh formation of information networks and enhance professional communication. 

Comparison of evidence. Meta-analysis. 

Traditional descriptive analysis of health information often leads to its distortion. An alternative approach, which is becoming more popular, a systematic analysis of statistical data synthesis (meta-analysis). 

Meta-analysis involves defining the basic purpose of analysis, the choice of evaluation methods, systematic search of information, summarization of quantitative information, analyze it using statistical methods, interpretation of results. 

Find information for meta-analysis requires experience. In the absence of systematic approach, many important research can not be included. Even with careful computer search is not always possible to identify research needs because of poor indexing. For this reason, computer selection to complement the "manual" search of research, study the references in articles and asking researchers and manufacturers of drugs that work in the relevant area. 

The highest level of accuracy provide randomized controlled studies, but in certain conditions, such as undesirable effects in the analysis is more informative retrospective (case-control) or Prospective study of the research-observation. However, many analysts believe that as evidence you can only use the results of randomized controlled trials. 

When summarizing the data required are critical evaluation of research that compares. Sometimes the generalization of the result is impossible because a small number of studies, their nespivstavlenist with one another or similar presentation. In some cases, some fairly reliable tests can qualitatively different from many others that can not combine the results for statistical analysis. In this case, an alternative meta-analysis to be "best evidence synthesis, which is used in the absence of reliable research. In such cases, conduct a thorough analysis of available research and determine whether enough information for Fatal conclusions. Further conclusions should be tested in randomized controlled trial. 

If sufficiently homogeneous statistical studies of their association is justified and can more objectively evaluate the effect. Statistical methods to combine data of numerous and varied, and their choice depends on the characteristics of available indicators. There are methods of combining data on survival, depending on dose-effect, informative diagnostic tests. 

Meta-analysis conducted to compile existing information and disseminate it in a form understandable to readers. 

Types of meta-analysis 

Cumulative meta-analysis to build a cumulative accumulation curve estimates when new data. 

Prospective meta-analysis - an attempt to develop meta-analysis of studies that are planned. This may be acceptable in the areas of medicine where there is already a network of information exchange and joint programs. 

In practice, instead of prospective meta-analysis is often applied prospective-retrospective meta-analysis, combining the new results published before. 

Meta-analysis of individual data based on study of treatment outcome of individual patients. Soon meta-analysis of individual data are likely to be limited to the study of major diseases, treatment of which requires large-scale centralized investment. 

Advantages of meta-analysis 

Meta-analysis to summarize the information obtained from various sources, scientific and reproducible method that has several advantages. In particular, association studies are statistically unreliable data can provide reliable overall result.

Recommended Literature

Basic

1. Mobile Medicine and General Trends in Medical Informatics / Godlevsky L.S., O.N. Nenova, K.A. Bidnyuk, T.L. Godlevska,  A.B. Buzinovsky // Applied medical informatics.- 2016 Vol. 38, No. 1.- P. 49-52.

2. Оn the automatic laparoscopic diagnostics of liver state with Haar’s features based cascade and modified Adaboost classifiers / D.N.Bayazitov, N.V. Kresyun, A.B.Buzynovsky et al. //Патологія (Запоріжжя) 2017.- 14, № 2(40).- С.182-187.
3. The effectiveness of surgeon decision on pain syndrome of pelvic origin treatment in women estimated with the model of decision tree/A.B.Buzinovsky, O.S.Kovalenko, N.R.Bayazitov, L.S.Godlevsky //Киб и выч техника.- 2018.- №2(192).- С.60-72.

4. Lubliner David J. Biomedical Informatics: An Introduction to Information Systems and Software in Medicine and Health / David J. Lubliner // Auerbach Publications. – 2015. – 434 

5. Nanette B. Health Information Management Technology: An Applied Approach / B. Nanette // American Helath Information Management Association. – 2016. – 5th ed. – 686 p. 

6. Mervat Abdelhak. Health Information: Management of a Strategic Resource, / Mervat Abdelhak, Mary Alice Hanken // Saunders. – 2015. – 5th edition. – 800 p. 

7. Hebda T. L. . Handbook of Informatics for Nurses & Healthcare Professionals / T. L. Hebda, P. Czar // Kindle Edition. – 2012. – 5th Edition. – 624 p.
Supplementary
1. Barry M.J., Edgman-Levitan S. Shared decision making: pinnacle of patient-centered care/ M.J.Barry, S.Edgman-Levitan // N Engl J Med. – 2012.- Vol.366.- P.780–781. 

2. Clinical Scenarios in Surgery: Decision Making and Operative Technique (Clinical Scenarios in Surgery Series) First Edition by J.B. Dimick,‎ G.R. Upchurch Jr.,‎ C.J. Sonnenday/ Lippincott, Williams and Wilkins,  Walter Kluwers.-  2017.- 375 pp. 
3. Electronic Health Record: Standards, Coding Systems, Frameworks, and infrastructures/ P.K. Sinha,G.Sunder,P. Bendale et al..- IEEE press.- 2012.- 202 p.

4. Nanette B. Health Information Management Technology: An Applied Approach / B. Nanette // American Helath Information Management Association. – 2016. – 5th ed. – 686 p. 
5. Mervat Abdelhak. Health Information: Management of a Strategic Resource, / Mervat Abdelhak, Mary Alice Hanken // Saunders. – 2015. – 5th edition. – 800 p. 

Electronic resources:

1. Medical Informatics: Computer Applications in Health Care and Biomedicine, 2011 // Електронний ресурс: https://www.amazon.com/Biomedical-Informatics-Computer-Applications-Biomedicine/dp/0387289860
2. Handbook of Medical Informatics / J. H. Editors, V. Bemmel, M. A. Musen // http://www.mieur.nl/mihandbook; http://www.mihandbook.stanford.edu 

3. Mark A. Musen B. Handbook of Medical Informatics / Mark A. Musen B. // ftp://46.101.84.92/pdf12/handbook-of-medical-informatics.pdf 

4. Handbook of Biomedical Informatics. https://en.wikipedia.org/wiki/Book:Handbook_of_Biomedical_Informatics 

5. Biomedical Informatics, 2014 / H. Edward, J. Shortliffe, J. Cimino // http://www.rhc.ac.ir/Files/Download/pdf/nursingbooks/Biomedical%20Informatics%20Computer%20Applications%20in%20Health%20Care%20and%20Biomedicine2014%20-%20CD.pdf
Societies:

1. U.S. Office of the National Coordinator for Health IT: http://www.healthcareitnews.com
2. http://www.ecdl.org/ (Офіційний сайт організації ECDL Foundation) 

3. https://support.office.com/uk-ua/ (Довідкові та навчальні матеріали пакету Microsoft Office) 

4. http://windows.microsoft.com/uk-ua/windows/help (Довідкові та навчальні матеріали з роботи в операційній системі Microsoft Windows) 

5. www.imia.org www.imia.org (Міжнародна Асоціація Медичної Інформатики)
6. www.mihandbook.stanford.eduwww.mihandbook.stanford.edu www.mihandbook.stanford.edu (Медична інформатика, Стенфордський університет)
7. www.uacm.kharkov.uawww.uacm.kharkov.ua www.uacm.kharkov.ua (Українська асоціація "Комп'ютерна Медицина")
8. www.mednavigator.net www.mednavigator.net www.mednavigator.net (Медична пошукова система)
9. www.ncbi.nlm.nih.gov www.ncbi.nlm.nih.gov www.ncbi.nlm.nih.gov (Національна бібліотека медицини США)
10. www.medinfo.www.medinfo.comwww.medinfo.com.ua www.medinfo.com.ua (Медична пошукова система України)
11. www.medico.ruwww.medico.ru www.medico.ru (Медична пошукова система)
Journals: 

1. Journal of the American Medical Informatics Association: www.jamia.org 

2. Journals in the Field Biomedical Informatics: Healthcare Informatics www.healthcare-informatics.com
