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" Basic principles of treatment of acute drug poisoning and urgent states." 

1. Actuality of theme. Rationale for the topic.

Poisoning is especially acute and complex process which requires the emergency qualified medical care. The outcome of the poisoning depends on the effectiveness of the aid. In most cases timely aid done in full volume can save the life of the person who had taken even the lethal dose. Untimely or irrational therapy is ineffective, in less severe poisoning serious complications may develops. Effectiveness of the urgent care in case of poisoning depends in turn on the nature of the poison, which should be diagnosed by a doctor. He can use the special antidote. Also it is important to distinguish between syndromes, which play a serious role in pathogenesis. This will help to select preparations for pathogenic therapy.

2. Objectives of the lecture (purpose): 
· training
• Know: basic principles of treatment of acute poisonings and extreme conditions..
• Be able to: justify the choice and prescribe medicing in case of poisonings and extreme conditions in various dosage forms, solve test problems, situational and pharmacotherapeutic problems.
·  educational 

·  Formation of a modern professional outlook by emphasizing the indispensability of the use of knowledge of basic principles of treatment of acute poisonings and extreme conditions 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. Factors determining toxicity 

2. Aid at acute poisonings 

3. Antidotes 

4. Symptomatic therapy 

5. Extreme states

	
	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:
" Basic principles of treatment of acute poisonings and extreme conditions."

Poisonings may be caused by any kind of chemical compounds or liquids for technical used adopted in technique, agriculture and household. Medicines may cause poisonings too. All poisonings are divided into professional, household and medical ones. We are going to overview the first aid in cases of medical poisonings. But they are effective in other cases too.
A human uses regularly more than 60,000 xenobiotics; ≈ 500 new chemical substances get to the market annually 
Factors determining toxicity 
♦ Physical-chemical properties of toxin 
♦ Dose (concentration), way and rate of toxin penetrating an organism 
♦ Biological species (a man, animals), age, sex, weight, individual features (genetic predisposition, diet, concomitant diseases, etc.) 
♦ Other factors: geographical, temperature, chronological, ecological, industrial, etc.
PHYSICAL AND CHEMICAL PROPERTIES OF TOXIN
State of aggregation, degree of dispersiveness, crystalline polymorphism, volatility, solubility in different liquids, degree of ionization

 ♦ Toxicity of potential gases ↑ than liquid and solid substances 
♦ The higher dispersion of solid toxins, the higher degree of their toxicity 
♦ The amorphous substances develop ↑ toxic effect 
♦ The ↑ volatility, the ↑ risk of poisoning (↑ adsorption) 
♦ The most ↑ molecules are adsorbed with an average coefficient of distribution (liquid/water) 
♦ The ↑ lipid solubility, the ↑ penetration into an organism (↑ damage of the skin and membranes of the cells)
♦  Toxicity of water-soluble toxins is directly proportional to the degree of their solubility in water (insoluble barium sulfate is nontoxic, and its other water-soluble salts are toxic) ↑ toxicity reactive chemical groups of toxin, stereochemical structure and its electronic activation 
♦Affinity of a toxin to a receptor, stability and dynamic quality of this bond are determined by its optical and geometrical structure, distribution and electronic conformation of a molecule 
♦ Toxin ionization degree is directly proportional to its toxicity; for example, toxicity of heavy metals compounds determines their ability to release ions of metals (a metallic mercury even with i.v. introduction is nontoxic, and the small doses of chloride and mercury oxide result in lethality)
The most important factor determining substance toxicity! Depending on the lethal dose (LD)* the substances are divided into 6 categories (by Hodge and Gleason): 1. Supertoxic — LD100 = 3 mg/kg and less 2. Extremely toxic — LD100 = 5–50 mg/kg 3. Great toxicity — LD100 = 50–500 mg/kg 4. Moderate toxicity — LD100 = 0.5–5 g/kg 5. Small toxicity — LD100 = 5–15 g/kg 6. Practically nontoxic — LD100 > 15 g/kg
CONCENTRATION, WAY AND RATE OF TOXIN PENETRATION INTO AN ORGANISM
Concentration — a dose of liquid and gaseous substances is expressed by concentration: 5 ml of concentrated sulfuric acid cause mortal damages; 0.2–0.3% solutions are harmless 
♦ Maximum possible concentrations (MPC), mg/m3: tetraethylene lead — 0.005 (in the USA — 0.1); vapours of mercury — 0.05; compounds of lead — 0.2; nicotine — 0.5; carbon oxide — 9.0; acetone — 9.4 (in the USA 10 times greater); sulfur dioxide — 13.0; aniline — 19.0 (in the USA 10 times greater), phenols — 19.0; tetrachlorethan — 65.0; methanol — 260.0 Way of introduction: 
♦ by toxicity: inhalation > i.v. > enteral > through mucous > transcutaneous 
♦ by frequency: 85.6% — through the GIT; 11.6% — respiratory tracts; 2.7% — through the skin; 0.1% — other (placenta); Rate of introduction: depends on physical-chemical properties of toxin (lipophility) and site of penetration (vascularization, etc.)
BIOLOGICAL SPECIES
♦Foxglove and Belladonna (Digitalis et Belladonna) are extremely toxic for a man and safe for herbivorous 
♦ Datura stramonium (datura), containing atropine and scopolamine, is toxic for man and nontoxic for animals 
♦ Toxicity of atropine ↑ in rabbits, and foxgloves ↓ in rats 
♦ Poison of may-bugs (cantarida) is mortal for human and safe for birds 
♦ Phenylthiourea (rat poison) causes a pulmonary edema in rats; for monkeys is nontoxic (LD50 for rats — 5 mg/kg, rabbits — 40 mg/kg, hens — 100 mg/kg, guinea-pigs — 250 mg/kg) 
♦ Herbicide of “paraquate” is toxic for rats and nontoxic for human
FEATURES OF AN INDIVIDUAL
♦Age: children (underdevelopment of the systems and organs participating in adsorption, biotransformation and excretion of toxins), persons of elderly and senile age are the most susceptible (disease of liver, kidneys, etc.) 
♦ Gender: women are more sensitive (especially during pregnancy, lactations, mensis): • LD50 for rat-male — 4.01 mg/kg, for female — 1.81 mg/kg 
♦ Weight: predetermines a dose of toxin 
♦ Feeding: • protein feeding ↓ toxicity • hypolipidemia ↑ toxicity of heptachloride • honey ↓ toxicity of alcohol • Vitamins B6, B12 ↓ toxicity of lead, isoniazide 
♦ Genetic features (for example, change of the enzymatic systems: “rapid” and “slow” acetylators, oxidants, etc.) and concomitant pathology (foremost of the liver, kidneys): change kinetics of a substance, converting it into poison or ↑ its toxicity
TYPES OF POISONINGS
♦Clinical-evolution (acute, subacute, chronic) 
♦ Social-legal: • intentional (suicides, murders, toxicomania and drug addictions) • Unintentional or accidental 
♦ Ethiologically determined (poisonings by mushrooms, carbon monoxide, hydrocanic acid, methyl alcohol and other technical alcohols) 
Statistics of the World Health Organization

 ♦ Poisonings take place as a rule under the age of 16 
♦ Intentional — 80% (in women — 67%, men — 33%); accidental — 20% (in women — 40%, men — 60%) 
♦ Acute poisoning are 2–3 times more frequent in women (26% — 17–20; 53% — before 30; 6% — 60 years old and older)
COMBINATIONS OF POISONINGS
♦ Synergism: • summation (addition): addition of toxins actions through the identical mechanisms — 1+1 = 2 (tetrachlormethane and dichlorethane; adrenaline and noradrenaline; etc.) • potentiation: ↑ toxicity due to other toxin — 1+1 > 2 (alcohol and calcium cyanamide; toluene and buthylacetate; buthyl alcohol and tetrachlormethane; peroxide of hydrogen and sulfur dioxide (CO2); etc.) 
♦ Antagonism: 2 and more toxins ↓, accumulate or reverse effects of each other — 1+1 < 2 or = 0 (sodium and calcium citrate; heavy metals and SH-groups; etc.) 
♦ Synergism-antagonism
CLASSIFICATION OF TOXINS
♦ Supertoxic — military poisoning substances (MPS), arsenous anhydride, strychnine, a row of already forbidden insecticides (thiophos, mercaptophos), etc. 
♦ Highly toxic — industrial poisons and chlorinated insecticides (tetrachlormethane (CCl4), dichlorethane, isocyanates, etc.), agents polluting the air (ozone, carbon tetrachloride, nitrogen, sulfur dioxide, etc.) 
♦ Moderate toxic — agents polluting the air (carbon oxide, benzol, phenol, toluene, etc.), POC (phosphoorganic compounds), chlorphenoxyl herbicides, etc. 
♦ Low-toxic — hydrocarbons of the methane row, bipyridine herbicides (paraquate)
PESTICIDES
(from Lat. pestis — contagion, caedo — kill) — chemical drugs for the fight with wreckers and diseases of plants, weeds, ectoparasites of domestic animals, carriers of dangerous diseases of man and animals, as well as substances, facilitating harvesting (defoliants and desiccants), regulators of plant growth (auxines, gibberellins, retardants), etc. There are distinguished the substances for the fight: 
♦ Insecticides — with the harmful insects; 
♦ Accarisides — with ticks 
♦ Herbicides — with the undesirable vegetation 
♦ Zoocides — with harmful vertebral (rodenticides — with rodents, raticides — only with rats) 
♦ Fungicides, bactericides, virusocides, nematocides — with fungal, bacterial, viral, nematode diseases of plants 
♦ Molluscocides — with harmful shellfishes 
♦ Repellents — frightening off harmful insects, ticks from mammals and birds, and antifidings — frightening off insects from plants 
♦ Attractants — for attracting arthropoda with the purpose of their destraction 
♦ Chemosterilizators — causing infertility in insects, rodents, ticks
AID AT ACUTE POISONINGS
1. Prevention of further poison income to an organism 
2. Acceleration of poison excretion from an organism 
3. Usage of antidotes: 
♦ before absorption (inhibiting its further income to an organism) 
♦ after absorption 
4. Normalization of major physiological functions of an organism
PREVENTION OF POISON INCOME AT POISONING
♦ Through the lungs: to take a patient to the fresh air, protection of respiratory organs, inhalation of oxygen 
♦ Through the skin, mucosa: washing off the running cool water; if necessary — by weak alkalines (sodium hydrocarbonate) or acid solutions (lemon and other organic acids) 
♦ per os: а) to cause vomiting (by the mechanical way or hypertonic salt solution — 1 table spoon of sodium chloride on a glass of water); it is forbidden in unconscious persons and at poisoning by cauterizing poisons b) gastric lavage several times (in 3–4 hrs) up to complete clearing by the warm water and/or with the use of drugs of binding and inactivation of poison (see below), at coma — through the probe
REMOVAL OF POISON FROM ORGANISM
♦Unabsorbed: usage of salt (!) laxatives (25.0 magnesium or sodium sulfate), cleansing enemas, stimulation of intestinal peristalsis 
♦ Absorbed: • forced diuresis — for removal of hypovolemia and disturbances of electrolyte balance at first i.v. 400–800 ml polyglukin, 1.5–2 l of physiological solution or 5% solution of glucose or salt solutions, and then drastic diuretics: manitol (15–20% solution at a rate 1– 1.5 g/kg of the weight) or furosemide (60–90 mg); if necessary polarizing mixture • change of acid-base balance of urine for ↓ poison reabsorption in renal tubules and ↑ their excretion (control of ABE): with poisoning by weak acids (barbiturates, salicylates, sulfonamides, herbicides, etc.) — urine alkalinization: 1,000 ml of 4% solution of sodium hydrocarbonate, with poisoning by weak bases (alkaloids) — acidifying urine: ascorbic acid at a rate 2 g on every 400 ml of isotonic solution of sodium chloride
♦ Hemosorption — removal of toxins from the blood and regulation of hemostasis by the way of blood contact with a sorbent outside of organism (poisoning by chloramphenicol, depressants of CNS, cardiac glycosidess, etc.) 
♦ Hemodialysis — is based on the phenomenon of selective diffusion through the half-permiable membrane, which from one side is washed by blood, and from the other one — dialysating solution — an “artificial kidney” (poisoning by bromides, chloralhydrate, ethanol, ethylenglycol, isopropyl alcohol, methanol, lithium, heavy metals, salicylates) 
♦ Gastrointestinal dialysis — removal of poisons from GIT after their excretion through the gastric mucosa by irrigation of stomach and intestine by the isotonic solution of sodium chloride 
♦Peritoneal dialysis — introduction of dialyzing solution to the peritoneum, exchange between it and blood and toxins excretion with solution 
♦ Method of physiochemotherapy (UVI) — is based on the ultraviolet irradiation of blood
 ♦ Method of plasmapheresis — replacement of a part or all plasma in patient 
♦ Blood transfusion, etc.
ANTIDOTES
Drugs for treating poisonings with the purpose of detoxication and removal of the toxic effect caused by poison; the action is based on the phenomenon of antagonism 
By the mechanism of action 
♦ Physical-chemical: use of physical-chemical reactions (adsorption) 
♦ Chemical: use of chemical reactions (oxidizations, binding, sedimentation, neutralization) for detoxication 
♦ Physiological (functional): functional antagonists for biological substrate of an organism (receptor, enzyme, etc.) 
♦ Immunological: antitoxic serums By selectivity of action 
♦ Unspecific 
♦Specific By the term of action: 
♦ Before absorption of poison — physical-chemical and a number of chemical (as a rule, unspecific) 
♦ After absorption — chemical, physiological (as a rule, specific)
REACTIONS OF INACTIVATION OF NONABSORBED POISON IN THE GASTROINTESTINAL TRACT
♦ Adsorption — adsorbents (absorbed carbon 30–50 g on 100 ml of water 10 min before gastric lavage) and enterosorbents (poisoning by alkaloids, glycosides, NSAIDs, salts of heavy metals, etc.) 
♦ Oxidization — gastric lavage by 0.1–0.25% solutions of potassium permanganate (universal oxidant with poisoning by alkaloids) 
♦ Neutralization — gastric lavage with application of: • weak acids (1% acetic, lemon) — poisoning by alkalines • weak alkalines (5% solution of sodium hydrocarbonate) — poisoning by acids • thiosulfate sodium (30% solution) — poisoning by iodide, salts of metals (formation of nontoxic sulfites) • soapy solution — poisoning by detergents
♦Binding: • tanin precipitates alkaloids, glycosides, heavy metals • iodide extract (15 drops on 100 ml of water) — Pb, Ag, Hg, quinine, strichnine • starch — iodide 
♦ Sedimentation (formation of insoluble products): • copper sulfate — poisoning by phosphorus (insoluble phosphorous copper) • magnesium sulfate — poisoning by salts of barium (insoluble barium sulfate) • sodium chloride — poisoning by nitrate of silver, bromides, lithium • calcium gluconate — poisoning by oxalic, hydrofluoric acids 
♦ An egg-white (no less than 10 items), milk (are contraindicated with poisoning by liposoluble poisons), enveloping (mucuses, jelly, kissel) — poisoning by irritating and cauterizing poisons (acids, alkalines, salts of heavy metals) bind and sediment too
ANTIDOTES IN CASE OF POISONING
♦By salts of heavy metals: • SH-groups donators — unithiol (poisoning by Hg, As, Sb, Co, Zn, Cr, Ni), i.m. 7–10 ml 5% solution each 6 hrs • complexones — EDTA (poisoning by Pb, Cd, Ni, Cr, Cu, Mn, Co) i.v. droply 20 ml 5% solution in 200 ml physiological or 5% solution of glucose; penitcillamine (the Cu, Hg, Pb poisoning) — 0.2% solution by 1 ml i.v. on physiological saline or s.c.; sodium thiosulfate (poisoning by Hg, As, Pb), i.v. 50 ml 30% solution 
♦ By cyanides: EDTA, i.v. droply 20 ml 5% solution in 200 ml physiological saline or 5% solution of glucose; nitrite of sodium, i.v. droply 10–15 ml 3% solution; sodium thiosulfate, i.v. 50 ml 30% solution; methylene dark blue, i.v. 50–100 ml 1% solution in 25% solution of glucose (“chromosmon”); and also ascorbic acid, i.v. 1 g slowly; cyanocobalamin, i.m. 100–1000 mg 
♦ By methanol, ethylenglycol: ethyl alcohol, 30% solution 50–100 ml orally, each 2 hrs by 50 ml and i.v. droply 100–400 ml 5% solution about 1 ml/(kg·day) 
♦ By paracetamol, dichlorethane: acetylcysteine, i.v. 10 ml 5% solution
♦ By cardiac glycosides: • SH-groups donators — unithiol, i.m. 7–10 ml 5% solution each 6 hrs • complexons — EDTA, i.v. droply 20 ml 5% solution in 200 ml physiological saline or 5% solution of glucose • potassium salts (panangin), i.v. 10–20 ml in 100 ml of physiological saline • monovalent antidigoxin serum 
♦ Iron preparations: deferoxamine, i.m. 1–2 g repeatedly in 12 hrs; i.v. 15 mg/kg every 1 hr (DD about 80 mg/kg) 
♦ Benzodiazepines: flumazenil, i.v. 0.2 mg during 30 sec to the general dose of 3–5 mg, 0.2% solution on 1 ml i.v. on physiological saline or s.c.; euphyllin, i.v. 1 mg/kg 
♦ Opioids: naloxon, i.v. 0.4–1.2 mg up to 2 mg 
♦ Barbiturates: bemegride, i.v. 10 ml 0.5% solution, 3–4 injections untill reflexes restore 
♦ Magnesium sulfate, oxalic acid, salts of fluorine acid: calcium chloride, i.v. 5 ml of 10% solution i.v. stream infusion during 3–5 min
♦Bromides: sodium chloride, 0.9% solution of i.v. droply 
♦ Muscarine: atropine sulfate, i.v., i.m., s.c. 0.6–1.2 mg in 15 min until complete atropinization 
♦ POC: cholinesterase reactivators — aloxime, dipyroxime — 1 ml 15% solution i.m. or i.v., in each 3–4 hrs, or droply i.v. 250–400 mg/hr; atropine sulfate, i.v. 0.6–2 mg in 15 min until complete atropinization 
♦ Atropin-like: physostigmine, i.v., i.m., s.c. 1–2 mg every 1–2 hrs 
♦ Undepolarizing myorelaxants: proserin, i.v. 3 ml 0.05% solution in 10 ml physiological saline or 10–12 ml 0.05% solution s.c. during 20–30 min 
♦ Direct coagulants (heparin): protamine sulfate, i.v. stream infusion 1 ml 1% solution (1 mg — 100 IU of heparin) 
♦ Indirect coagulants (neodicumarin): vicasol, i.m. 1 ml of 1% solution 
♦ Carbon monoxide: inhalation by 100% oxygen
SYMPTOMATIC THERAPY
♦At respiratory disturbances of different ethiology (respiratory obstraction, bronchospasm, larynx and lungs edema, respiratory center depression, paralysis of respiratory muscules): • providing patency of airways • endotracheal probing and ALV (at the pre-hospital period — respiratory analeptics) • if necessary — oxygen, broncholytics 
♦ At vascular tonus dysfunction: • ↓ ABP (poisoning by hypnotics, ganglioblockers, sympatho- and adrenolytics, drugs of myotropic action): at SBP below 80–90 mm Hg — to raise the feet on 20 cm; hemodynamic plasmosubstitutors; at hypervolemia — dobutamine i.v. 2.5–10 mcg/kg per 1 min; for ↑ renal blood flow — small doses of dopamine (5 mcg/kg per 1 min); at neces sity alfa-adrenomimetics, glucocorticoids; ↑ SBP up to 100 mm Hg • ↑ ABP (poisoning by the vasoconstrictive drugs, analeptic, fenamine): hypotensive drugs of emergency aid (i.m., i.v. — myotropic, ganglioblockers, saluretics, alfa-adrenoblockers; sublingually — beta-adrenoblockers, vasotropic calcium channels blockers, etc.)
♦ At disturbance of cardiac activity (myocardial defeat, tachyand bradyarrhythmias, heart arrest): see Antiarrhythmic drugs; at heart arrest — defibrillation 
♦ At convulsive syndrome (poisoning analeptics, anticholinesterase, H-cholinomimetics, phenothiasine derivatives, insulin, strichnin and other convulsive poisons): tranquilizers (diazepam, i.v. 2–4 ml 0.5% solution on 20–40 ml 40% glucoses); barbiturates (hexenal, thiopental, i.v. 10 ml 1% solution), magnesium sulfate i.v., i.m. 25% 10 ml 
♦ At renal dysfunction: catheterization, BV renewal, at the low blood pressure — dobutamine 
♦ At disturbance of the body temperature: • hyperthermia (poisoning by tranquilizers, barbiturates, antihistamines): ventilation, ice-pack, cold rub-down with acetic acid, lytic mixtures • hypothermia (poisoning by neuroleptics, opioids, alcohols): warm, rub-down with ethyl alcohol (30–40%)
♦At metabolic disturbances: • acid-base balance: acidosis — 4% solution of sodium hydrocarbonate; alkalosis — 1% solutions of lemon, ascorbic acids • electrolyte balance: drugs of potassium (panangin, asparcam), calcium (calcium gluconate), sodium (sodium chloride) 
♦ During dehydratation (pronounced vomiting, diarrhea): hemodynamic plasmosubstitutes 
♦ At the acute pain syndrome: narcotic analgesics (for preventing shock development) 
♦ At psychomotor excitation: neuroleptics (aminazine, haloperidol, droperidol) 
♦ At hypoxia of different ethiology (disturbance of breathing and circulation, hemolysis, blockade of respiratory enzymes, change of haemoglobin): measures directed at removal of indicated defeats; antihypoxants
EXTREME STATES
Acute heart failure (AHF) 
♦ Clinical syndrome characterized by the rapid appearance of symptoms of ↓ cardiac output, insufficient tissue perfusion, ↑ pressure in the lung capillaries and tissue congestion as a result of disturbance of contractile ability of the myocardium, ↓ systolic and minute heart volume (myocardial infarction, myocarditis, arrhythmias, heart diseases, a sudden myocardial overload (in the aorta — hypertensive crisis; in the pulmonary artery — thromboembolia of the pulmonary artery, etc.), decompensation of chronic heart failure, etc.) 
• With the congestive type of hemodynamics:  right-ventricle AHF — venous congestion in the systemic circulation, left-ventricle AHF — cardiac asthma, lung edema 
• With hypokinetic type of hemodynamics: cardiogenic shock — arrhythmical, reflex or original
Treatment of acute heart failure at the pre-hospital stage
♦Right ventricle: liquidation of the main cause (thromboembolia of branches of pulmonary artery, asthmatic status etc.), ↓ hypoxia, influence on blood flow in the pulmonary artery 
♦ Left-ventricle (lung edema): • removal of “respiratory panic” — narcotic analgesics (morphine) • ↓ pre-loading and ↓ pressure in the system of pulmonary artery — diuretics (furosemide), nitrates, morphine • ↓ post-loading — nitrates, other vasodilatators • inotropic stimulation of heart — cardiotonics: cardiac glycosides (digoxin), non-glycoside (dobutamine, dopamine*) • foam-suppression – vapors of ethyl alcohol, synthetic foam-suppresers • oxygen therapy, AVL
Treatment of left ventricle acute heart failure
♦Any case of AHF needs immediate correction of the condition which caused it 
• At rhythm disturbances: antiarrhythmics • AHF with hypertensive crisis: + usage of hypotensive drugs (sodium nitroprusside) 
• With low cardiac output (cardiogenic shock): fight with hypovolemia (i.v. 200 ml physiological saline) and stabilization of hemodynamics, fight with arrhythmia (at bradycardia — 0.3–1 ml 0.1% solution of atropine) 
 anesthesia (morphine), increase of cardiac output and oxygenation of tissues — nonglycoside cardiotonics (dobutamine, dopamine), vasodilators
