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" Pharmacotoxycodynamics. Unfavourable effects of medical agents." 

1. Actuality of theme. Rationale for the topic.

WHO apply the following requirements to modern medications the: high efficiency, safety, availability and acceptability for a patient. The problem of safety of application of medications becomes more actual. It is known that at every 20th patient medications intake is accompanied by undesirable effects. It is linked, foremost that the amount of medicinal preparations with high biological activity increases in medical practice, low quality of preclinical and clinical researches of drugs. Task of doctor – to do everything from him depending, to guarantee maximally safety of patient. Knowledges of pharmacotoxicodynamics (section of pharmacology about the undesirable effects of drugs), ability correctly to pick up preparation, to estimate it’s efficiency and safety are needed for this purpose. The strict control of safety drugs application is inalienable part of state policy in industry of medications practically entire countries of world.


2. Objectives of the lecture (purpose): 
· training
• Know: Pharmacotoxicodynamics. Side effects of drugs.
• Be able to: solve test problems, situational and pharmacotherapeutic problems connected to side effects of drugs .
·  educational 

·  Formation of a modern professional outlook by emphasizing the indispensability of the use of knowledge of pharmacotoxicodynamics and side effects of drugs in the practice of physicians.
	3. Lecture plan and organizational structure.

№ п/п
	The main stages of the lecture and their content
	Goals in degrees of abstraction
	Type of lecture. 
Lecture equipment
	Time distribution

	І.
	Preparatory stage
	
	
	

	1.
	Defining a learning goal
	
	
	5%

	2.
	Providing positive motivation.
	
	
	

	ІІ.
	The main stage
	
	
	

	3.
	Presentation of lecture material according to the plan:
1. Pharmacotoxicodynamics
2. Rules of drug safety
3. Classification of adverse reactions to drugs

4. Record card system

	
	Combined, methodical developments, presentation, multimedia projector
	90%

	ІІІ.
	The final stage
	
	
	

	
	Resume. Conclusions.
	
	
	5%

	
	Answer the question.
	
	
	

	
	Tasks for self-preparation.
	
	
	


4. Contents of lecture material:
" Pharmacotoxicodynamics. Side effects of drugs."

Toxicodynamics, termed  in pharmacotoxicodynamics, describes the dynamic interactions of a toxicant with a biological target and its biological effects. Complications of drug therapy. Together with therapeutically action drugs may cause unfavorable side (adverse) effects. There are different types of side effects. 
It may be complications related to the absolute drug overdose — exceed of the maximal therapeutical dose. A comparative overdose can appear as a result of fast intravenous injection of a drug, in severe diseases of the liver, kidneys that delay drug elimination and increase drug concentration in the blood. Unfortunately many drugs possess a toxic action on human’s organs and tissues. For example, aminoglycosides are ototoxic (vestibular and auditory damage) and nephrotoxic, Chloramphenicol commonly causes bone marrow depression (anemia, leukopenia). Mutagenic, teratogenic, embryotoxic, and carcinogenic effects of the drugs engage prominent place in nowadays medicine. Mutagenic effect is a promoting of the changes in the chemistry of a gene that is perpetuated in subsequent divisions of the cell in which it occurs. It may be a result of the drug action on sex cells (e.g., anticancer drugs). 
Mutagenic action may lead to congenital diseases like the Daune’s syndrome. Teratogenic action of the drugs appears after its administration during pregnancy. It is characterized by the disturbed growth processes of fetus that lead to the formation of growth anomalies and malformed neonate. The most dangerous period is the first trimester of pregnancy (2–3 months) during formation of organs and systems. That’s why, administration of drugs in this period of pregnancy must be especially careful. In 60-s years of XX century it was so-called “thalidomide catastrophe”. Using of thalidomide during pregnancy was accompanied by development of numerous congenital defects in fetus. Nowadays, any drug cannot be proposed for sale and using without observing on teratogenic features. Negative action on fetus can appear in growth retardation as well. If this effect appears during first 12 weeks of pregnancy, it is named embryotoxic, if later — fetotoxic.
RULES OF DRUG SAFETY
We cannot do without drugs as well as without fire or cars, that is why for the comfort life we should keep not only traffic regulations or rules of fire safety, but also the rules of drug safety!
To the doctors: 

• Never prescribe drugs when there is a minimal possibility 
• Prescribing drugs ask yourself: “What is the cause of patient’s complaints” or “How can I help him?”, instead of “Which preparation should I prescribe?”
To the patients: 

♦ You should consult your doctor before making any changes in the scheme of treatment 
♦ Try give no credence to advertisement. As a rule, negative properties of a drug are not highlighted at all or insufficiently expounded in the advertisement and drug’s efficiency is set too high 
♦ If you have got instructions or advices at a pharmacist, before following them, necessarily discuss this problem at your doctor. A pharmacist can not fully estimate your state: he has neither analyses, nor possibility of examination, nor sufficient qualification — he is not tought to cure people
REASONS FOR PHARMACOLOGICAL SUPERVISION CREATION
♦ Bitter experience of drugs usage history 
♦ Search and creation of drugs with the high biological activity 
♦ Imperfection of system of pre-clinical and clinical research of drugs 
♦ Sharp increase of available drugs in a doctor’s store 
♦ Difficulties in detection of adverse effects of drugs and definition of their frequency and severity, medical errors 
♦ Increase of poor quality and falsified pharmaceutical production
DEMANDS TO A MODERN DRUG
♦ Efficacy and safety (proved at pharmacoepidemiologic researches) 
♦ Presence of a drug in the standards of treatment (application corresponds to modern scientific knowledge about disease management) 
♦ Appropriateness for a patient 
♦ Availability for a patient (being at the market and low costs)
CLASSIFICATION OF ADVERSE REACTIONS TO DRUGS
1. DOSE-DEPENDENT (type A) — organotoxic 
♦ Associated with pharmacological activity 
♦ At drug overdose ♦ In case of drug interaction 
2. DOSE-INDEPENDENT (type B) — unpredictable 
♦ Immunological reactions (allergy, disturbances of immunobiologic properties) 
♦ Pseudoallergic reactions 
♦ Pharmacogenetic variability (idiosyncrasy)
3. AT PROLONG APPLICATION 
♦ Adaptive changes 
♦ At drug withdrawal (“rebound”, “withdrawal”, abstinence syndrome) 
♦ Organotoxic action 
4. DELAYED ACTION 
♦ Blastomogenic (carcinogenic) 
♦ Associated with reproductive function and fetus (decreased fertility, mutagenicity, teratogenicity, embryo- and fetotoxicity) 
♦ Drugs in the breast milk
FACTORS PROMOTING ADVERSE REACTIONS
Unconnected with drug action 
♦ Peculiarities of a patient’s organism (age, gender, genetic, susceptibility to allergy, specificity of the disease course, harmful habits, etc.) 
♦ External factors in relation to a patient (pharmacotherapy conducted by a doctor, ecological, working conditions, etc.) 
Connected with drug action 
♦ Peculiarities of the clinical-pharmacological characteristics of the drug 
♦ Adequacy of its choice 
♦ Method of drug application 
♦ Interaction of drugs at polypragmasy 
Connected with drug quality 
♦ Substandard drugs 
♦ Falsified drugs 
FACTORS PROMOTING ADVERSE REACTIONS 
♦ Putting drugs without prescription 
♦ Uncontrolled advertising of drugs 
♦ Illegal sale of drugs and narcotics over the Internet 
♦ Increase of self-treatment practice and treatment in a drug-store 
♦ Increase of production and sale of falsified and substandard drugs 
♦ Increase of folk medicine drugs application outside the countries having cultural traditions of their use 
♦ Increase of application of homoeopathic and phytopreparations, BAS in complex with other drugs 
CIRCUMSTANCES AFFECTING SAFETY OF DRUG USAGE IN UKRAINE
♦Putting drugs without prescription 
♦ Uncontrolled advertising of drugs 
♦ Illegal sale of drugs and narcotics over the Internet 
♦ Increase of self-treatment practice and treatment in a drug-store 
♦ Increase of production and sale of falsified and substandard drugs 
♦ Increase of folk medicine drugs application outside the countries having cultural traditions of their use 
♦ Increase of application of homoeopathic and phytopreparations, BAS in complex with other drugs
DEVELOPMENT OF ADVERSE EFFECTS OF DRUGS — FUNDAMENTALS (I. M. Mikhailov, 2002)
♦Any drug may cause adverse reaction 
♦ Adverse effects of drugs are diverse, may be specific and simulate clinical manifestations of the disease 
♦ The patients (in pediatrics — parents, tutors, in psychiatry — tutors) must be fully informed about adverse effects of the drugs, especially during a long therapy course 
♦ A doctor should register (!) every case of adverse effects and in time inform (!) the state regulation system organs about it
BASIC WAYS OF DRUG USAGE SAFETY PROBLEM SOLUTION
♦Development of optimal system of control after drug usage safety — pharmacological supervision 
♦ Introduction and development of record card system
About all adverse effects/actions of drugs registered in Ukraine

1. Unknown and unpredictable (which were not mentioned in a loose-leaf and instruction for the medical application) 
2. Serious (any leading to death, hospitalization, disability) 
3. Predictable probable (proved) 
4. Possible (symptoms, disease, coinciding by term with drug action onset) 
5. At drug interaction 
6. At pregnant women, during lactation, on fetus and newborn 
7. At abuse and development of dependence
PROBLEMS ARISING IN CASE OF REVEALING DRUG ADVERSE REACTIONS
♦Determination of the causal relationship of drugs 
♦ Severity of the disease course can mask the manifestations of the negative properties of drugs 
♦ Complication of quantitative estimation of real contribution of a few simultaneously administered drugs to development of adverse effects 
♦ Unknown real frequency of adverse effects 
♦ Revealing of postponed manifestations of adverse effects 
♦ Personal attachments and persuasions of specialist in relation to efficiency and safety of a definite drug
PURPOSE OF DRUG ADVERSE EFFECTS MONITORING
♦ Early detection of new adverse effects
♦ Estimation of drug advantage over an existing one 
♦ Analysis of impartially obtained information 
♦ Bringing changes in instructions, card records and protocols of treatment 
♦ Improvement of treatment quality
RECORD CARD SYSTEM
It is an informational-methodological strategy of organization of health care under conditions of market economics, which is capable to provide the modern qualitative medical health 
The aim. Improvement of pharmacological treatment and optimization of expenditures for rendering medical care.

The main principle. Application of economically expedient and available drugs with proved efficacy under direct indications
The main elements 
♦ Treatment standards 
♦ Record card reference books — a list of drugs containing objective and clinically important information about carefully selected (vital) drugs in the items of definite nosologies 
Types of record cards 
♦ For different levels of rendering medical care (primary, specialized, highly specialized) 
♦ For different territorial levels: • State (The state record card of drugs: 2 ed. — Kyiv, 2010) • Regional • Local (treatment and prophylactic institutions) and personal
Important instruments for resolving the problems of medication because they 
♦ Give precise, modern and independent information about drugs, which allows neutrolize aggressive commercial advancement and advertisement of drugs 
♦ Favour a proper usage of the most safe, effective and high quality drugs 
♦ Favour rejection from more toxic, ineffective and low-quality drugs 
♦ Favour effective expenditure of means for drugs and increase availability of vital drugs
♦ Estimation of efficacy, safety, economic efficiency, cost, comfort in drug usage 
♦ Organization of the work of record card committees in regions and phamacotherapeutical commissions in treatment and prophylactic institutions 
♦ Selection and formation of drug lists on the basis of this estimation 
♦ Preparation of record card guidences 
♦ Training of doctors (and other medical workers) in rational administration of drugs 
♦ Creation by a doctor of a personal doctor record card 
♦ Training of patients in correct application of drugs
MODERN APPROACHES OF THE DOCTOR FOR DECREASING THE RISK OF ADVERSE EFFECTS
♦To compare the risk and possible role of pharmacotherapy 
♦ To know clinical and pharmacological characteristics of an administered drug and other drugs which are possible to be administered in case of joining the other disease or in case of emergency 
♦ To be convinced that the patient realizes which drug he is administered and won’t increase a possible risk connected with the drug usage because of the lack of information, light-headedness and inefficiency of the prescribed drug
