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1 Current trends in the development of scientific medical information

Since each researcher, in particular in the field of information and library, in the course of its activities uses generally accepted terminology, the initial is to determine the content of each concept defined by the regulatory and legislative system of the country. Ukrainian legislation gives the interpretation of some concepts in the information sector. By the way, the terms "medical information" and "scientific medical information" do not have a generally accepted definition and are absent in professional reference books. Generally Accepted is only the concept of" scientific and technical information", which defines documented or publicly disclosed information about domestic and foreign achievements of science and technology obtained in the course of research activities.

For many years, since the emergence of the first means of scientific communication (1665), and until the middle of the last CENTURY used the term "medical literature", which meant "scientific, encyclopedic, reference, educational, popular and other types of works of medical content aimed at the development of medical science, improving the level of training of various categories of medical personnel, as well as health education.

The term "medical information" appeared later. Its features, in comparison with the information in other areas of human activity, associated, first, with the properties of clinical data (facts, information), and secondly, with the nature of clinical thinking, which determines the features of presentation, processing and disclosure of the value of data, that is, the creation of information with clinical (in 37 areas, in particular internal medicine, urology, Oncology, dentistry, etc.), preventive (epidemiology, hygiene and occupational pathology, social medicine, history of medicine) and theoretical medicine (anatomy, physiology, pharmacology, toxicology, immunology and Allergology; histology, Cytology, embryology, medical and biological Informatics and Cybernetics). Therefore, medical information is an expression of the value of clinical data or health information that COVERS a wide range of knowledge about human health and disease.

Depending on the nature, content and scope of medical information is divided into:

- scientific information (information from scientific and professional publications);

- the information arising in the course of rendering medical care and is reflected in medical documents (documentation medical-system of the documents of the established form intended for registration of data of medical, diagnostic, preventive, sanitary and other actions, and also for their generalization and the analysis);

— statistical information (medical statistics the branch of statistics that studies the phenomena and processes in RELATION to health And health care);

— public information On health (the official information on policies in the field of health);

- sociological information about the needs of the population in medical CARE (popular science medical knowledge focused on the formation of the foundations of a healthy lifestyle);

- information and advertising and market information (information on new technologies, drugs and equipment for medical purposes and the state of the medical market).

The concept of "scientific medical information" was put into circulation in 1967, when the all-Union Institute of medical and medical-technical information of the Ministry of health of the USSR was established. Scientific medical information includes all kinds of scientific medical literature, scientific and technical documents (primary information sources), as well as all kinds of secondary information sources, which mainly contain information about the content of primary information sources.

Scientific and medical information is understood as that which is connected on the CONTENTS with medical branch. That is, NMI - is documented or publicly disclosed information about domestic and foreign achievements of medical science and technology obtained in the course of research activities (similar to the interpretation of "scientific and technical information").

Scientific medical information can not exist without a carrier; ideal in nature; has the characteristics of the product; social in nature and formation; suitable for use to accumulate; transmitted in time and space; suitable for reuse; international; forms information flows and means of scientific communication as an information resource.

Scientific and medical information has specific features that distinguish it from other scientific information. Medicine is characterized by a complex representation of data (multimedia) — texts, numbers, graphs, images (fixed and moving), sounds and the LIKE. Clinical data can be objective (data obtained with the help of devices, for example, laboratory parameters, cardiogram, tomogram, etc.). or objectively observed, for example, restriction of joint mobility) and subjective (signs described from the words of the patient and people around him, for example, pain, emotional state).

The meaning and essence of the term "scientific and medical information", notes Y. Dresher, affect not only the innovative transformation of medical science and health, but also scientific information needs. In essence, scientific and medical information may not differ from that transmitted by medical education channels for a wide range of consumers (population), so the category of consumers, as well as the direction of the information, is important .

In addition, medical information refers to scientific when it is the result of processing and generalization of abstract-logical thinking. This is important in determining the difference between scientific medical information and factographic data obtained, for example, directly instrumental method in the study of the patient. However, it is necessary to take into account the fact that scientific and medical information has the same properties as other types of scientific information.

With the emergence of the term "information science" (Information Science) began heated discussions among library professionals. In the 60s of the last century, researchers argued that information science is an independent discipline and is much broader than library science. Or they believed that information science is not an independent branch at all, based on the fact that the definitions used in information science and library science are completely identical. At the beginning of this Millennium came To the conclusion THAT libraries only use new technologies, THEIR MAIN goal is to make information useful to users. In the special medical literature, this scientific and practical branch is defined more narrowly, rather as clinical Informatics, the use and study of the possibilities of information technology in medical practice.
Features of modern medical science lies in the fact THAT the effective distribution and use of medical knowledge is increasingly conducted USING information technology systems. THEIR General focus is to create an electronic health care database for the reform of the health care system in Ukraine and the development of new medical software products and technical systems. Among the main tasks of the state in modern medical Informatics can be identified:

* regularities of development of scientific medical information BASED on the principles of evidence-based medicine;

* improvement of biomedical and clinical knowledge classification systems;

* creation of specialized medical databases, electronic medical records;

• automated control systems in the health care system;

* creating a medical environment on the Internet;

* development of telemedicine technologies;

* development of medical journalism (promotion of new electronic journals, reviewing of author's originals, popularization of medical knowledge, ETC.).);

* development and promotion of computer systems for collection, processing, analysis and storage of primary clinical data and information.

Thus, the study allowed to identify the following trends in the development of scientific medical information:

- the unusually increased power of information and communication technologies has led to the rapid development of Informatics, which extends to all medical industries, which led to the emergence and spread of a NEW communication tool-electronic scientific medical information;

- transformation of medical Informatics into medical and technical discipline, which considers technical and program issues of improvement of health care system and computer processing of scientific information;

- integration of medical information of separate medical branches with information technologies defined emergence of new scientific directions (clinical Informatics, bio - Informatics, pharmacoinformatics, ETC.).);

- the emergence of new scientific sectors such as social communications and consolidated information provide new opportunities for further study of the nature and laws of scientific medical information and scientific and methodological justification of the system of analytical processing of medical information.

All of this provides a basis for the attitude to scientific medical information as a multi-faceted system of interrelations of medical science with other industries, in particular computer science. Therefore, a promising task in the future is to study the laws of development of medical information and knowledge as components of scientific communication of medical science.

In addition, the creation of an ordered terminological system of scientific medical information Is relevant for the development of medical science.

2 Clinical epidemiology as a science 

The structural element of evidence-based medicine is clinical epidemiology. Components of the art of treatment is the amount of knowledge needed to understand the causes and pathophysiological mechanisms of the disease, clinical experience, intuition and a set of qualities that together make up the so-called clinical thinking. Clinical epidemiology studies the regularities of the spread of any disease, prognosis for a particular patient based on the study of the clinical course of the disease in similar cases. To avoid incorrect conclusions, the doctor should rely on the results of research, which are based on strict scientific principles and methods to minimize systematic and accidental errors in medical practice.

It is believed that clinical epidemiology (CE) originated in the early 80-ies of the last century. It became the basis of future evidence-based medicine. The beginning of clinical epidemiology put a talented epidemiologist and statistician from the UK Archie Cochran (A. L. Cochrane), who in 1972 noted that "the society is unaware of the true effectiveness of therapeutic interventions." He justified the need to use in practical medicine only those data that can be obtained in the process of properly organized and tested scientific research. In his opinion, medicine deserves severe criticism for the fact that at one time there was no critical generalization of all randomized controlled trials with periodic updating of these generalizations (Cochrane A. L., 1974). Therefore, he proposed to create scientific medical reviews on the basis of systematic collection and analysis of facts and regularly update them with new data.

The beginning of the 90-ies was marked by the organization of forums with the participation of supporters of evidence-based medicine, the organizer of which was A. Cochran. He proposed a technology for the preparation of systematic scientific reviews and rules for their use, thus laying the foundations of clinical epidemiology for the needs of evidence-based medicine. The main tenet of clinical epidemiology is that every clinical decision should be based on well-proven scientific facts.

Considering the term "clinical epidemiology" (CE), it should be noted that the CE is a science and an important category of modern medical science - without CE there is no DM. Clinical epidemiology is a methodical and methodological basis of DM, its ideology. 

The purpose of clinical epidemiology as a science is the development and use of such methods of clinical observation (medical technologies), which make it possible to draw real conclusions, avoiding systematic and random errors.

Within the framework of clinical epidemiology developed a system of special types of research-controlled clinical trials (CKI). Work carried out under the rules of the ACI is evaluated only taking into account direct indicators such as morbidity, mortality, disability, quality of life, complications and the like. Assessment such as indirect criteria for these indicators (blood tests, data from other studies, the biological media of the organism, clinical symptoms, and the like) is incorrect because such indicators do not always correlate with outcomes in treatment and prevention.

The patient involved in the experiment is "evaluated" at the final stage of treatment using the definitions of clinical results, that is, biostatic methods are used. In this case, such factors as reliability, generalization, attribute risk, chance and odds ratio, "size" of the effect, etc., are determined and analyzed, which allows you to quickly assess the result and its reliability. 

3 Principles of controlled clinical trials (RCTS)

Clinical Trial - testing of a drug or other intervention to assess its efficacy and safety

Current requirements for clinical trials of medicines are very strict both in terms of the rights of the people who take part in them, and the credibility of the results of these studies. Clinical trials are regulated primarily ethical guidelines: the Nuremberg code (1947); the Declaration of Helsinki (1964), with later views in Tokyo (1975), Venice (1983), Hong Kong (1989), Edinburgh (2000); A joint document of who and the International Council of medical societies (CIOM8) "Previous international ethical requirements for biomedical research involving human subjects" (1982), as well as the introduction of the so - called good clinical practice (GCP). Term good clinical practice proposed by who in 1975 in the manual "Recommendations for the evaluation of medicines for humans", in 1986-1990. NCP was adopted in the UK, Germany, France, Spain, Ireland, and in 1990 The EU Commission has published a Handbook, "good clinical practice for trials of medicinal products in the European Community". 

In addition to the rules of good clinical practice set out in the GCP (Good Clinical Practice), in most countries have become generally accepted rules for the production of medicines (GMP standard) and laboratory research (GLP standard).

Controlled clinical Trials (controlled Clinical Trials, CST) are carefully planned and conducted by a single methodology experiments. In this case, one or more experimental groups are compared with one or more control groups. A control group is a group of people who are either receiving placebo, or regular treatment, or other treatment, or do not receive any intervention. Placebo (рlacebo) –: an inactive substance or procedure that is prescribed to the patient to compare its action with the action of drugs or other intervention. Sometimes placebo is prescribed to help the patient, instilling in him the belief that he receives treatment.

CKI is considered to be the most reliable way to obtain reliable results

Any study has the risk of forming false conclusions due to the use of imperfect research methods, unprofessional approach to the analysis of the results, underestimate the possible shortcomings of the content of the study and so on. It is believed that there are three main sources of distortion of the results of the study (performed in accordance with the established rules and regulations): 

- random error; 

- systematic error;

- confounding, that is, the influence of the third variables, when the effect that is studied, is superimposed by the action of another factor. For example, studying the effect of Smoking on the cardiovascular system, you should take into account the age of the person, and the "experience" of Smoking and the like.
Random error (eng. - random error) is a consequence of the variability of the measured parameter or performance indicator and is random. This error depends on the sample size. It is clear that as the sample increases, the error will decrease, while the average of the measurement parameter will approach the true value. The random error of the mean value is to be measured.

Systematic error (eng. - bias error) - is the deviation of the results from the true value of the measured parameter (effect), which remains constant or changes naturally with repeated measurements. The average value will always be different from the true value, which would be the number of observations we have not made. The notion of systematic error does not mean that it is known. Systematic errors can often not be detected, which can lead to an underestimation of reality, to the identification of non-existent relationships. The researcher may get false results. As a rule, an imperfect research method can lead to systematic errors.

Experts believe that it is possible to reduce systematic errors to a minimum level, but it is almost impossible to obtain true results from the causes of systematic errors. That is why at the stage of research planning it is necessary to do everything to reduce the impact of systematic errors on the evaluation of the results of scientific research, that is, obtaining false research data. It should be remembered that according to the canons of statistics, the increase in the number of observations does not eliminate the influence of systematic errors. This means that you should not always try to take for research as many specific objects, objects, persons and the like. However, compliance with the existing rule of selection of observational objects can minimize systematic errors.

Therefore, clinical epidemiology sets clear requirements for the organization of clinical trials. Guided by the "gold standard of research", it is necessary to make decisions only on the basis of reliable studies, which minimize systematic errors and fully take into account random.

"Gold standard research" - a method (procedure) of research, recognized as the best of those that exist with which to compare new methods.

When conducting RAC used control methods, allowing to obtain objective data: 

 a comparative study (Comparative Study); 

 randomization (Randomization); 

 simple or double "blind" method (Blinding mask). 

The QC helps in solving the problem of comparison, control and standard to evaluate the results of the method. If absolutely identical conditions are created in two cases, the same results should be observed (within the limits of measurement accuracy and maintaining the same conditions). If a change in a condition results in a change in the result in one case compared to another, the result can be associated with the changed condition. It is fundamentally important that such an experiment provides a basis for assessing the relationship of the changed condition and the result as a causal relationship. 

An important achievement of the CKI methodology is the desire to exclude the influence of random external factors on the result, that is, to select the same (equivalent) compared groups not only from known data (for example, sex, age, diseases), but also from any other signs, the value of which may be unknown to the researcher. This method is randomization (from English. random-random) - the process of distributing subjects of a clinical trial by major and control groups randomly (for example, according to a random number table), which minimizes systematic error and bias. This achieves a practical identity of the groups of participants in terms of quantitative and qualitative indicators. 

Another methodological feature of the ACI is the exclusion and assessment of the impact of internal conditions, that is, subjective factors. Any of the participants in the test, inadvertently or deliberately, might distort the data and influence on this result. For example, a patient who knows that he is receiving an active drug, finds signs of improvement and gives a "positive" interpretation of the actual or imaginary changes in his condition. Or a doctor-researcher, obviously convinced of the advantages of one of the compared types of treatment, subjectively interprets certain observations. The consequence of this understanding was the use of "blind" control and placebo-controlled studies. The study, which hides data on the nature of the treatment used only from the patient, is called a simple "blind" study, if from the patient and from the doctor — a double "blind" study.

The" gold standard "of clinical trials is a randomized double-blind comparative study. In this case, the research technology is controlled. Controllability means that in the course of the research the whole course of the experience technology is recorded in the protocols adopted for this purpose, the control is carried out by the official instance (the main Institute on this problem, the problem Commission, the Department of science of the Ministry of health, science management of the branch Academy of Sciences, the pharmacological Committee, etc.). Control may be weaker than proposed, but it must be mandatory. The double "blind" method means that neither the patient or the volunteer, nor the doctor or the researcher should be familiar with the person involved in the clinical study, the role and manner of the clinical experiment, the treatment (a certain type or form) and the means of prevention of the disease by the time of the analysis of the results of the study. Triple "blind" control (triple masking) means that the information about the subjects belonging to the compared groups is kept secret from the statistics, analyzes the data from the subjects and researchers.

An important aspect of evidence-based medicine is to determine the degree of reliability of research results, which are taken as a basis for the compilation of systematic data. Levels of evidence from clinical trials for treatment of various diseases are reduced in the following order: 

* randomized study with double-blind control, 

* randomized controlled trial, 

* non-randomized controlled study, 

• non-randomized study with historical control, 

• cohort study, 

* cross-sectional study

* case-control studies», 

• crossover study, 

* observations, 

• a description of the cases.

Randomized studies with double "blind" control have the greatest evidence.

The next in the ranking list of types of scientific research on obtaining reliable results are considered to be non-randomized studies with simultaneous control. It is a controlled study without randomization. Nonrandomized studies provide for the distribution of patients into groups in a non-random way for the impossibility of accidental distribution for technical reasons or ethical reasons. In this case, research groups in comparative terms may be (and so, as a rule, and it happens) not comparable (comparative), which obviously reduces the value of the results of such scientific searches. This applies primarily to age, sex and other parameters of groups, the presence of various diseases and so on. The lack of randomization increases the risk of unwanted systematic and random errors. 

Non-randomized studies with historical control are also possible. It is believed that the historical control is taken anamnestic data of patients participating in the experiment, or anamnestic data of other patients. It seems unmistakable that in this case it is almost impossible to get rid of subjectivity in the selection of patients in comparative groups.

Cohort studies involve formation of two or more groups (cohorts) of patients, of which only one would be used to evaluate the appropriate medical or therapeutic intervention, although clinical outcome is recorded in all groups. Observations can last for years (the effect of Smoking on the development of lung cancer). For cohort studies, information can be obtained from large databases of treatment facilities, but the conclusions will always be less valid than for randomized trials.
Cross-sectional (or one-stage) studies are carried out by interviewing, examination, collection of answers to a specific question among doctors and patients. Examination and collection of information about the patient (or group of patients) is carried out once. This makes it possible to establish a picture of the disease in one patient (or group of patients), to clarify the symptoms, to determine the individual manifestations and severity of the disease. The end result is a description of the disease in an individual patient, and in the aggregate of options – a study of the relationship of some signs with the variant of the disease. This study examines the relationship between diseases (or other health characteristics) and other studied variables in a particular population at a given time. Cross-sectional study does not always allow to find a connection between cause and effect in time
Case-control studies are performed in situations where the expected clinical effect is recorded very rarely develops moderately. Form a group of individuals with individual cases of the disease or clinical effect. Then select a control group of people without such a disease or condition, but similar to the important prognostic characteristics – age, sex, comorbidities. The number of patients exposed to certain adverse and undesirable effects is calculated in all groups. The results are correlated with the known and measured prognostic factors. In this case, the results of such studies should not be considered as evidence.

Cross-test: a type of clinical trial in which two or more interventions are compared when participants in a trial are given another treatment after completion of one. The disadvantage of this study is that the effects of the first treatment may occur at a time when the patient receives the second treatment.

A series of cases is a descriptive study that is a quantitative analysis of a group of patients who have the test result. A case or series of cases are short reports of successful treatment or manifestations of threatening pharmacotherapy complications, which is essential for prompt medical information. The value of the method is to obtain an operational message about the complications of treatment, the occurrence of side effects and the like, because more reliable to wait for years of relevant information is often impractical. 

Known is also the evidence pyramid (from the new York State University Medical center's science-based medicine course in Brooklyn [SUNA state medical center's evidence-based medicine course] http://library.downstate.edu/ebm/2100.htm) (drawing 1)
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4 Meta-analysis: concept, purpose, objectives, scope of use

Meta-analysis is a type of systematic review in which statistical methods are used to combine and summarize the results of several original studies.

This method of generalization has been developed and got the name of the meta - analysis. What is meta-analysis? Imagine that we have the results of a number of clinical studies devoted to the study of the action of one drug in comparison with a similar tool in one pathology. In one of these studies, no statistically significant results were achieved (for example, an insufficient number of patients included in each of them), statistically significant results obtained earlier were contradictory: for example, in some studies, mortality was significantly reduced, and in others - significantly increased.

Meta-analysis is a scientific method of generalization (integration) of quantitative results of homogeneous studies conducted at different times by different authors of the same medical technology in order to obtain the total statistical indicators of these studies (eg. performance and/or safety of LP). This is a special form of statistical analysis, which combines the results of many clinical, pharmacoepidemiological studies on the same issue. This approach provides a much greater statistical power than in a separate study, reducing the probability of random and systematic errors and, as a result, significantly increases the objectivity and reliability of the results.

Objectives of the meta-analysis: to establish the effectiveness and / or safety of a medical technology; to clarify the causal relationship between the risk factor and the development of the disease; to establish and explain the differences (due to the presence of statistical heterogeneity or heterogeneity of indicators) in the research results. For example, a meta-analysis of the results of multicenter clinical studies on the impact of Smoking on health showed that Smoking is an important risk factor for respiratory diseases and annually leads to 85 thousand. deaths from chronic obstructive pulmonary disease and pneumonia.

Meta-analysis can be considered as a quantitative systematic review. Selection of research results for meta-analysis, meta-analysis and compilation on the basis of systematic reviews is considered today as a separate kind of scientific activity in the field of clinical medicine and pharmacy. This is due to the fact that quite often, due to the limited number of patients in clinical studies on the effectiveness and safety of medical technologies, the results of the study of a certain problem do not have statistical reliability, and in many cases do not coincide and may be opposite.

5 Concept of an information database. International information databases on the proven efficacy and safety of drug therapy, the principles of their functioning

A database is a source of information created on the basis of a solid text (full-text database) or in the form of a specific structure that includes bibliographic information (bibliographic database). Full-text database - compendiums, books, periodicals in electronic form. Bibliographic databases provide a list of information about the publication (author, title of the book (article), name of the publisher, journal).

Consider the main international sources of information on pharmacoeconomics research:

* rharmaco Economics-the international journal focuses on the results of pharmacotherapy, the relationship between economic costs and therapeutic efficacy. Publishes review articles and original pharmacoeconomics.

• Value of Health, the official periodical of MCFED (ISPOR), published since 1998. Focuses on the practical use of pharmacoeconomics and research results, and publishes research that is presented at The European Congresses and international meetings of the ITFED (ISPOR).

• Journal of research in Pharmaceutical economics -

publishes studies of economic analysis of drugs, including comparison with non-drug treatment.

• NEA . Economic - more theoretical journal, focuses on the assessment medical assistance with economic justification. It is focused not on pharmacoeconomical research, but on consumption and necessity, efficiency of resource allocation in the health care system.

• Еvidenсе-Ваsеd Меdісіnе Revirws - contains the best evidence of medical research to public health. Еvidenсе-Ваsеd Меdісіnе Revirws is a comprehensive database integrating such sources:

1) the best evidence Base (Vest Evidence), which contains data from the journal "evidence-based Medicine", and The medical journal. There are two types of reviews: systematic reviews of a particular industry and review articles;

2) Database of the Cochrane (Database of Systematic Masguda^ Reviews) - contains systematic reviews from all areas of medicine and pharmacy;

Let us consider the structure and direction of use of the database of Cochran.

Cochrane database of

The first publication of the results of a randomized clinical trial to evaluate the effectiveness of streptomycin in tuberculosis appeared in the British medical journal in 1948. The number of publications on the results of clinical studies has increased, and in the early 60s, practitioners, pharmacists, researchers and health care providers were almost in captivity of information about the effectiveness of various methods of treatment of diseases. Such data were often contradictory, and the methodological level of research ranged from impeccable to low. The idea of the need to generalize the results of several clinical studies to make scientifically sound decisions in practical health care was expressed by the English epidemiologist Archie Cochran in 1972.

For the development and optimization of methodology and principles of meta-analysis, systematic examinations in 1992 in the UK was the Society of Cochran (Ashape Soap) as an international non-profit organization.

The main objective of the Cochrane Society is to compile systematic reports, which are regularly published electronically and are available on the Internet or on CD-ROMs under the name "Cochrane database of systematic reviews".

Work on the establishment of systematic reviews is carried out by researchers in interest groups. Currently, there are 50 such groups, covering all the most important areas of medicine and pharmacy. Members of such groups are doctors, pharmacists, researchers, patients and others interested in creating science-based medicine.

The activities of the Cochran Society are based on the following principles:

1) the interaction of participants and the spirit of cooperation;

2) the enthusiasm of the participants;

3) no duplication of work;

4) minimization of bias and systematic errors;

5) constant updating of data;

(6) relevance;

7) the availability of;

8) continuous improvement of the quality of work.
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drawing. 1. The pyramid of evidence








