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Topic № 3 " Pharmacoinformatics as a science. Systematized sources of information".
1. Relevance of the topic. Providing quality qualified medical care requires well-proven scientific facts for decision-making, but the search for and generalization of such facts requires serious qualified and systematic work. 

Medical information is a type of activity in the field of medicine aimed at providing specialists with various sources of information. A huge number of sources of information about the results of research and achievements in the field of medicine and pharmacy convincingly demonstrates the objective need to systematize and summarize existing information. As a result, in the field of medical and pharmaceutical activities in parallel with medical information is formed a separate area - pharmacoinformatics.

The globalization of information processes in all areas of knowledge and, in particular, in medicine has posed qualitatively new problems of decision making to the doctor, health care authority and the patient. Even new directories often cite outdated information, and the recommendations of experts in textbooks and reviews are not supported by evidence. The flow of medical information is growing - about 40,000 medical and biological journals are published in the world, in which about 2 million articles are published annually. Practitioners and health care managers are in dire need of critical evaluation of information.

Therefore, there is a problem - which medicine to choose: traditional or alternative, "university" or folk, domestic or Western. And when making any decision in medicine (medical, diagnostic, managerial) there is a problem of choosing an approach based on practice, experience, intuition, the logic of scientific ideas or evidence of effectiveness and safety obtained in the process of bona fide experiments.
2. Specific objectives: 
· know the definition of "pharmacoinformatics";

· to characterize the tasks, the scope of pharmacoinformatics;

· classify information sources;

· interpret the assessment of the quality of clinical information in accordance with the technologies of evidence-based medicine;
· analyze levels of evidence in medicine and pharmacy;

· know the definition of "systematic reviews";
· interpret principles of creation and use of systematic reviews in conducting pharmacoeconomic research;

· know the definition of "Meta-analysis";

· characterize the purpose, objectives, scope of meta-analysis;
· interpret significance of meta-analysis results for pharmacoeconomics;

· know the definition of "Information database";

· characterize the Cochrane database, evidence-based medicine database, bibliographic databases. 
3. Basic basic knowledge, skills, abilities that are necessary for independent study and mastering of the topic and which are based on interdisciplinary connections:
Interdisciplinary integration:
	Names of previous disciplines
	Acquired skills:

	Higher mathematics
	- perform mathematical calculations.

	Computer technology in pharmacy
	- to analyze informational medical and pharmaceutical sources of information, types of medical programs and their application in evidence-based medicine.

	Information technologies in pharmacy
	- use methods of information analysis to solve problems;

- describe the characteristics of the information base of knowledge, its types for studying the effectiveness and safety of drug therapy, as well as its functioning;

- use programs for pharmacoeconomic research.

	Pharmacology
	- know information about the pharmacological effects of drugs.


4. Tasks for independent work in preparation for the lesson

4.1. The list of the basic terms, parameters, characteristics which the student should master at preparation for employment:

	Term
	Definition of the term

	Pharmacoinformatics
	it is a science that deals with the application of computer science, ranging from the synthesis and development of drugs to their therapeutic efficacy in patients (population). Knowledge and experience play a leading role in solving the problems of the pharmacotherapeutic plan.

	Medical informatics
	is the use of computer technology, communication technologies in health care, mainly in medicine, dental care, for the care of patients.

	Pharmacotherapy
	science and art of disease treatment. Pharmacotherapy begins with an assessment of the patient's personality and health problems. Pharmacotherapy includes all forms of medical treatment, mainly the use of drugs for the prevention, diagnosis and treatment of the disease. Some drugs are used simultaneously for prevention, diagnosis and treatment, but others have only one or two effects on the body.

	Areas of use of pharmacoinformatics:

	- hospital information systems, which include economic, medical documentation of pharmacotherapy;

- specialized centers (medical information centers, toxicological information centers);

- training of students, doctors,

- education of patients and their families;

- therapeutic monitoring of drug levels in the body and dose adjustment (pharmacokinetics). In particular, the western programs GENTECH, US-RASK, KINETINDEX contain data on the minimum and therapeutic concentrations, half-life, elimination constant of drugs.

	The practical significance of pharmacoinformatics:

	- the main source of information for medical and pharmaceutical workers;

- analysis of literature data, analysis of information about the action of drugs in the body;

- processing of medical and economic information in the form of a database;

- economic justification for the choice of drug (pharmacoeconomic indicators);

- integration of information that arises during the pharmaceutical care of the patient in the pharmacy in the form of an information system;

- International sections of information on medicines operate in the IFF, in the European Society of Clinical Pharmacy.

	Information source 
	a specific object or entity that provides information. It can be a book, a computer program, a database, a hospital, a doctor, and so on.

	Database 
	it is a source of information that is 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
	these are compendiums, books, periodicals in electronic form. 

	Bibliographic databases
	provide a list of information about publications (author, title of the book (article), name of the publisher, magazine).

	Primary information sources 
	(original) contain primary information, for example, the original results of a particular study.

	Secondary information sources 
	contain secondary information, which is obtained on the basis of primary sources. This is a literature review of a particular issue, which can be combined with a bibliographic review of abstracts or databases, or a specialized work that provides an overview of a particular issue (these sources that serve to create a review are cited).

	Tertiary information sources 
	provide tertiary information, ie an overview of this issue on the basis of many sources (primary, secondary) and personal assessment of the author. Such information is synthesized and presented in the text, without reference to the sources used. Textbooks and compendiums are a typical example.

	State Register of Medicines 
	contains a list of drugs approved for use and registered in Ukraine.

	MEDLINE 
	the largest international database on biomedical research, contains 7 million citations and abstracts of articles of 3600 journals since 1966. Also contains full texts of textbooks on clinical pharmacology, diagnosis and treatment in cardiology, gastroenterology and others.

	Compendium (Pharmindex)
	is a directory of medicines, which is intended for doctors and pharmacists and contains an alphabetical list of all registered medicines of different manufacturers by trade names. Published once a year.

	Monograph 
	 one of the main sources of information can be used to search bibliographic indexes, but the information provided is rapidly becoming obsolete and does not contain full recommendations for clear, reasonable action.

	Periodicals 
	journals "Bulletin of Pharmacy '," Bulletin of Pharmacology and Pharmacy, "Clinical Pharmacy", "Weekly Pharmacy", "Medicine", "Medicine of Ukraine", "Pharmacist", "Pharmaceutical Bulletin", "Pharmaceutical Journal", "Pharmacist-Practitioner" , "Pharmacist-practitioner review", medical newspapers "Vashe zdorovya", "Zdorovya Ukrainy", in which new information about medicines, pharmacotherapy, results of pharmacoepidemiological, pharmacoeconomic researches is given.

	Systematic reviews 
	traditional descriptive surveys, which often contain shifted estimates of the final results due to the lack of application of the scientific approach. An alternative approach, which is becoming increasingly popular, is to compile systematic reviews that include appropriate statistical generalization of facts (meta-analysis). Evidence-based clinical medicine depends on the availability of qualitative generalizations that can be obtained from carefully compiled systematic reviews.

	Electronic pharmaceutical library, which is available on the Internet, contains the following databases:


	• CINAHL - includes a literature index for nurses and other health professionals, covers 500 journals since 1982. There are also publications from organizations such as the American Nurses Association and the National Union of Patient Care.
• NealthSTAR - contains more than 2.5 million citations, abstracts of articles since 1975, which focus on clinical and non-clinical aspects of health care, including its management, funding, evaluation of outcomes for patients and health insurance.
• International Pharmaceutical Abstracts (IRA) - contains about 250 thousand articles in the world pharmaceutical literature since 1970, including pharmacotherapy, drug production, pharmaceutical service management, pharmacokinetics, legislation and requirements in the field of medicines.
• Journals @ Ovid - a database of 200 journals in clinical medicine, social sciences, nursing, and from 55 journals full texts are available.

	Cochrane cooperation

(Cochrane Collaboration)
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	an international non-profit organization that studies the effectiveness of medical technologies (health technologies) through critical evaluation, analysis and synthesis of research results according to a strict systematized methodology, which is constantly improving. The results of these studies in the form of systematic reviews are published in a database.

 Cochrane Collaboration Centers are implemented in the most respected academic centers - universities around the world, make a crucial contribution to the information support of the development of clinical guidelines / recommendations based on evidence. 

 The collaboration brings together as many as 37,000 volunteer scientists from 130 countries.

 The name of the organization is associated with the name of epidemiologist Archibald Leman Cochrane.

Cochrane Cooperation is in official relations with the World Health Organization, participates in meetings of the Executive Committee and the World Health Assembly, provides information support for the process of developing WHO guidelines. One of the results of the interaction is the WHO Library of Reproductive Health.


4.2. Theoretical questions for the lesson:
1. Pharmacoinformatics as a science: concept, purpose, objectives, scope. Information sources: concepts and classification.

2. Assessment of the quality of clinical information in accordance with the technologies of evidence-based medicine. 

3. Levels of evidence in medicine and pharmacy. 

4. Determining the level of evidence of the results of scientific research of drugs and the degree of persuasiveness of evidence (level of evidence). 

5. Pharmacoinformatics as a source of evidence-based medicine arguments in choosing the optimal solution in medical practice, the organization of drug supply.

6. Systematic reviews: definition, structure, principles of creation and use in pharmacoeconomic research. 

7. Meta-analysis: concept, purpose, objectives, scope. 

8. Criteria for selection of clinical trials for meta-analysis.

9. The value of meta-analysis results for pharmacoeconomics. 

10. The concept of information database. 

11. International information databases on the proven effectiveness and safety of drug therapy, the principles of their operation. 

12. Cochrane database. 

13. Evidence-based medicine database. Bibliographic databases.

14. The use of databases in pharmacoeconomic research, in the organization of drug supply.

15. Information centers on medicines.
4.3. Practical works (tasks) that will be performed in class:

Task 1. Aboutdescribe the main periodicals in Ukraine.
Task 2. Give an example and describe systematic reviews from the Cochrane database.
5. Content of the topic:
- literary sources that detail the content of the topic:
· Pharmacoeconomics: from theory to practice / edited by Renée J.G. Arnold. Description: Second edition. | Milton Park, Abingdon, Oxon; Boca Raton, FL : CRC Press, [2020]. 320 p.

· Clinical Pharmacy Education, Practice and Research: Clinical Pharmacy, Drug Information, Pharmacovigilance, Pharmacoeconomics and Clinical Research/ edited by Dixon Thomas, Elsevier Inc. 2019. 516 p.

· Rascati KL. Essentials of Pharmacoeconomics. Philadelphia: Lippincott Williams & Wilkins; 2015. 295 p. URL: https://docplayer.net/89684649-Essentials-of-pharmacoeconomics.html

6. Recommended reading:

Sources of the literature

Basic

1. Pharmacoeconomics: from theory to practice / edited by Renée J.G. Arnold. Description: Second edition. | Milton Park, Abingdon, Oxon; Boca Raton, FL : CRC Press, [2020]. 320 p.

2. Clinical Pharmacy Education, Practice and Research: Clinical Pharmacy, Drug Information, Pharmacovigilance, Pharmacoeconomics and Clinical Research/ edited by Dixon Thomas, Elsevier Inc. 2019. 516 p.
3. Isao Kamae. Health Technology Assessment in Japan: Policy, Pharmacoeconomic Methods and Guidelines, Value, and Beyond/ The University of Tokyo, Japan. Springer Nature Singapore Pte Ltd. 2019. 269 p.

4. SIAPS. 2017. Applying Principles of Pharmacoeconomics to Improve Medical Product Selection and Use in Low- and Middle-income Countries: Trainer’s Guide. Submitted by the Systems for Improved Access to Pharmaceuticals and Services Program to the US Agency for International Development. 89 p.

Additional
1. Rascati KL. Essentials of Pharmacoeconomics. Philadelphia: Lippincott Williams & Wilkins; 2015. 295 p. URL: https://docplayer.net/89684649-Essentials-of-pharmacoeconomics.html

2. Methodical approaches to teaching pharmacoeconomics at the faculty of pharmacy/ Vyshnytska Iryna, Unhurian Liana, Bieliaieva Oksana, Smyrnova Olha. Scientific foundations of modern pedagogy: collective monograph / Bets I., Bets Yu., Filippov M., etc. Іnternational Science Group. Boston: Primedia eLaunch, 2020. P. 76-82 Available at: DOI: 10.46299/isg.2020.MONO.PED.II 
3. Hashemi-Meshkini A, ShekoufehNikfar S, Glaser E, Jamshidi A, Hosseini SA. Cost-Effectiveness Analysis of Tocilizumabin Comparison with Infliximab in Iranian Rheumatoid Arthritis Patients with Inadequate Response to DMARDs: A Multistage Markov Model. Value in Health Regional Issues. 9C (2016), p. 42–48.

4. Mueller D, Tivey D, Croce D. Health-technology assessment: Its role in strengthening health systems in developing countries Strengthen Health Syst 2017; 2(1). P. 6–11.

Information resources, including the Internet

1. Chootipongchaivat S. Tritasavit N, Luz A, Teerawattananon Y, Tantivess S. Policy Brief and Working Paper. Conducive Factors to the Development of Health Technology Assessment in Asia. January 2016. URL: http://www.idsihealth.org/wp- content/uploads/2016/02/CONDUCIVE-FACTORS-TO-THE-DEVELOPMENT_resize.pdf.

2. Compendium online. URL: https://compendium.com.ua/

3. FDA [Е-resource]. - Access: https://www.fda.gov
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5. Investopedia. Opportunity cost. URL: https://www.investopedia.com/terms/o/opportunitycost.asp.

6. Marseille E, Larson B, Kazi DS, Kahnj JG, Rosen S. Thresholds for the cost-effectiveness of interventions: alternative approaches. URL: http://www.who.int/bulletin/volumes/93/2/14-138206/en/.

7. National library of medicine. URL: https://pubmed.ncbi.nlm.nih.gov/

8. TreeAge. URL: https://www.treeage.com/. 

9. World Health Organization. URL: http://www.who.int/ 

7. Materials for self-control.
7.1. Questions for self-control.
1. Define "Pharmacoinformatics".

2. Describe the purpose, objectives, scope of pharmacoinformatics. 

3. What are information sources? Give a classification.

4. Specify pevidence in medicine and pharmacy. 

5. Describe the definition of the level of evidence the results of drug research and the degree of persuasiveness of the evidence (level of evidence). 

6. Define the concept of "Systematic Reviews", indicate the structure, principles of creation and use in pharmacoeconomic research. 

7. What is "Meta-analysis"? Specify the purpose, objectives, scope.

8. What are the selection criteria for clinical trials for meta-analysis? 

9. What is the significance of the results of meta-analysis for pharmacoeconomics. 

10. Define the concept of "Information Database". 

11. Describe the international information databases on the proven effectiveness and safety of drug therapy, the principles of their operation. 

12. What is the Cochrane Database? Evidence-based medicine database? Bibliographic databases?

13. Describe the use of databases in pharmacoeconomic research, in the organization of drug supply. 

14. Specify andinformation centers on medicines.
7.2. Test tasks for self-control
1. Pharmacoinformatics studies and develops

A. Standard approaches to working with information in the field of pharmacy and medicine

B. Methodology of comparative evaluation of treatment methods

C. Pharmacotherapy of patients

D. Pharmaceutical care

E. There is no correct answer
2. Printed sources of information by method of publication are:
A. Primary

B. Non-periodic

C. Unpublished

D. Secondary

E. Tertiary
3. Systematic review with the analysis of quantitative data in pharmacoinformatics is called:
A
. Meta-analysis
B
.Electronic database
C. Method of generalizing data of a specific problem without their statistical processing
D. A method of generalizing qualitative data on a particular problem 
E. Bibliographic analysis 
4. Printed sources of information in sequence are:
A. Periodic

B. Primary

C. Published 

D. With an unspecified frequency

E. There is no correct answer
8. Individual tasks for students on the topic of the lesson.

8.1. Writing abstracts
1. Pharmacoinformatics as a source of arguments for evidence-based medicine in choosing the optimal solution in medical practice, the organization of drug supply.

2. International information databases on the proven effectiveness and safety of drug therapy, the principles of their operation.

3. Cochrane database.
