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" Immunotropic and antiallergic drugs." 

1. Actuality of theme. Rationale for the topic.

Wide range of application of immunocorrective agents in the treatment of congenital and acquired immune deficiencies, autoimmune aggression, led to the development of immunotherapy – a complex ethiotropic and pathogenetic measures, providing an active influence on the immune reactivity of the organism. At the current moment, in connection with the growth of HIV/AIDS morbidity, the problem of searching and creating of effective immune stimulators is especially important. Prevention and treatment of allergic diseases is an actual problem of modern medicine. Attention of medicians of all specialties to this problem is explained mostly by the high percentage of allergic diseases out of all diseases. Morbidity with bronchial asthma in the number of countries is higher than cancer, rheumatism, tuberculosis, etc. Under the allergologists prognoses in connection with the increase of allergization factors quantity in future we can wait for stable growth of allergic diseases spreading.


2. Objectives of the lecture (purpose): 
· training
• Know: pharmacology immunotropic and antiallergic drugs

• Be able to: justify the choice and prescribe immunotropic and antiallergic drugs 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 immunotropic and antiallergic 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. Immunomodulators
2. Allergy
3. Anti-allergic drugs
4. Anaphylactic shock
5. Drug disease

	
	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:
" Immunotropic and antiallergic drugs."

The immune system is designed to protect the host from invading pathogens and to eliminate disease. It is provided by two major components: the innate and the adaptive (acquired) immune systems. The innate immune system is the first line of defense against an antigenic insult and includes physical (e.g. skin), biochemical (e.g. complement, lysozyme), and cellular (macrophages, neutrophils) components. The adaptive immune system includes production of antibodies, which are the effectors of humoral immunity; and the activation of lymphocytes, which are the effectors of cell-mediated immunity. The generation of specific immunity requires the participation of antigen-presenting cells (macrophages, Langerhans cells) and B-lymphocytes. Cell-mediated immunity is ensured mainly by T-lymphocytes that able to discriminate between foreign (“non-self”) antigens and “self” antigens of the host and to respond to a previously encountered antigen in a learned way by initiating a vigorous memory response.
IMMUNOMODULATORS
Immunocorrecting drugs, agents of chemical or biological nature which modulate (stimulate or supress) the reactions of immunity due to influence on the immunocompetent cells, processes of their migration or on interrelation of these cells and their products (lymphokins, AB) with the proper targets: 

· Mainly immunostimulators
· Mainly immunosupressants
Phenomenon of “pendulum” is an opposite influence on immunity of the same preparation (azathioprine, mercaptopurine, cyclophosphamide, dactinomycin, etc.) On the final effect influence the following things: dose and scheme of drug introduction; initial immune status; genetic features of an organism; biological type (a human, an experimental animal). 

CLASSIFICATION OF IMMUNOSUPRESSANTS
• Antimetabolites: mercaptopurine*, azathioprine*, methotrexate*, brecvinar, allopurinol*, etc. 
• Alkylating substances*: cyclophosphamide, chlorbutin, etc. 
• Antibiotics: cyclosporin A*, tacrolymus (FK 506), rapamycin, chloramfenicol, anticancer* (mitomycin, bleomycin, actinomycins: dactinomycin, daunorubicin) 
• Alkaloids*: vincristin, vinblastin 
• Glucocorticosteroids: hydrocortisone, prednisolone, dexamethasone, etc. 
• Glucocorticoids: hydrocortisone, prednisolone, dexamithasone 
• Antibodies: antilymphocytic globulin (ALG), antithymocytic globulin (ATG), monoclonal antibodies (OCT-3, zenapax), etc. 
• Derivatives of different chemical groups: NSAIDs (ASA, paracetamol, voltaren, naproxen, etc.), enzymatic drugs (asparaginase*), derivatives of 4-aminocholine (chloroquine), salazopyridazine*, heparin, aminocapronic acid, drugs of aurum, penicilamine, etc.
INDICATIONS TO IMMUNOSUPRESSANTS
Idiopathic thrombocytopenic purpura; Autoimmune hemolytic аnemia; Acute glomerulonephritis; Different “autoreactive” disorders; Hemolytic anaemia of newborns 
ADVERSE EFFECTS OF IMMUNOSUPRESSANTS
Early 
♦ Dysfunction of the marrow
♦ Dysfunction of the GIT 
♦ Predisposition to infections 
♦ Allergic reactions 
Late 
♦ Carcinogenic (cytostatics) 
♦ Disturbance of the reproductive function (10–70%) and teratogenicity 
♦ Growth inhibition in children 
♦ Others: syndrome of hyperpigmentation, lung fibrosis, hemorrhagic cystitis, alopecia; hepatotoxicity (antimetabolites), neurotoxicity (alkaloids of periwinkle)
CLASSIFICATION OF IMMUNOSTIMULATORS
• Endogenous and their synthetic analogs: drugs of thymus (thymalin, thymogen, tactivin, thymactide, vilozen, imunofan), red marrow (myelopide), placenta (extract of placenta); immunoglobulins: immunoglobulin human normal (intraglobin, sandoglobin, oktagam, immunovenin, vigam, etc.), immunoglobulin human antistaphylococcal (cytotect); interferons: recombinant interferon-gamma (gammaferon, imukin, immunoferon); interleukins: recombinant interleukin 1-β (betaleukin), recombinant interleukin-2 (proleukin, roncoleukin), recombinant interleukin 1-beta (betaleukin); growth factors: recombinant human granulocyte-macrophageal colony-stimulating factor (molgramostim); regulator peptides: taftsin, dalargin
• Bacterial origin and their analogs: vaccins (BCG, etc.), extracts (biostim), lysates (bronchomunal, imudon, rinovac, respivax), lipopolysaccharides of the cellular wall (pirogenal, prodigiosan, licopide), combination of ribosomes and fractions of the cellular wall (ribomunil), fungal (bestatin, etc.) and yeast polysaccharides (zimozane, sodium nucleinate), probiotics (linex, blasten) 
• Synthetic: purine and pirimidine (methyluracil, pentoxil, isoprinozine, diucifon, etc.), derivatives of imidazole (dibazole), inductors of interferon (cycloferon, amyxin, neovir), polyoxidonium, etc. 
• Vegetable origin and their analogs: adaptogens (drugs of echinacea (immunal), eleuterococcus, ginseng, rhodiola rosea), others (aloe, garlic, kidney beans, onion, cayenne, etc.) • Other classes: drugs of vitamins C, A, E; metals (zinc, copper, etc.)
INDICATIONS TO IMMUNOSTIMULATORS
♦Primary (hereditary) immunodeficiency 
♦ Secondary immunodeficiencies (more frequent of T-system): 
• at viral (measles, rubella, flu, epidemic parotitis, viral hepatitis, AIDS), bacterial (leprosy, cholera, syphilis, tuberculosis), mycotic, protozoal (malaria, toxoplasmosis, tripanosomosis, leishmaniosis) diseases, helminths 
• at tumors of lymphoreticular origin (reticulosarcoma, lymphogranulematosis, myeloma, lymphosarcoma, chronic lympholeukosis, etc.) 
• as a result of pathological processes accompanied by hypoproteinemia (renal disease, burn disease, diabetes mellitus, chronic hepatitis, severe traumas, chronic stress, etc.) 
• as a result of drug usage (immunosupressants depressing CNS, anticoagulants, etc.), alcohol, ionizing radiation, pesticides 
• in newborn children and children of first years of life (immaturity of the system); as a reault of aging
PRINCIPLES OF IMMUNOCORRECTION
• They are used in complex with ethiotropic and pathogenetic pharmacotherapy 
• In case of absolute expedience in immunotherapy it is necessary to estimate the character and degree of immunological disturbances 
• Choice of a drug or drug combination with taking into account the direction of their action (activation, supression, modulation), degree of selectivity in vitro to immunocytes of a definite patient and mechanisms (a “pendulum” effect) 
• Definition of optimum dose of drug, intake rate, ways of introduction, duration of course with taking into account the age of a patient, sex, neuroendocrinic, genetic features, biological rhythms, concomitant pathology, etc. 
• They combine immunotropic drugs, affecting only different components of the immune system
• Taking into account immunotropic effects of accompanying therapy 
• Providing for adverse effects, as well as a possibility of change of immunomodulators’ spectrum of action in a definite patient 
• Manifestation of clinical effect ↑ in patients at the acute period of disease or in severe condition and with multiple introduction 
• To remember that the removal of deficit of one component of immune system compensates stimulating the other 
• One should not draw hasty conclusions about efficiency of immunotherapy (it is necessary from 30 days to half-year and more) 
• For the complete recovery, ↓ relapses rate and chronization process a timely repeated immunological inspection is necessary, and if necessary — treatment 
• Efficiency of immunotherapy ↑ with the usage of vitamins, microelements, adaptogens, enterosorbents
ALLERGY
1906 Clemens PIRQUET gave definition of allergy for the first time: “Vaccinated in relation to the vaccine, syphilitic — to the causative agent of syphilis, tuberculous — to the tuberculin react differently than individual which does not meet with this antigen. However, it is very far from the condition of insensitivity. Its reactivity is changed. For this general notion of changed reactivity I propose a term allergy”
Manifestation in an organism of increased perverted sensitivity caused by reaction of antigens and antibodies interaction Allergy — is a hand-made illness! About 10% of population of developed countries suffer from pronounced allergic diseases; 50% — have transient symptoms of allergy A fantasy writer V. Yefremov predicts at our days, “...that even when all the diseases will be defeated, still unconquered allergy will life-threaten to a handful of the mankind survived in a hard struggle”
CLASSIFICATION OF ALLERGIES
• IMMEDIATE type reactions — immediate hypersensitivity (IH) (in 20–25 min or some hours (postponed) after influence of a specific antigen): anaphylactic shock, Quincke’s edema, urticaria, some types of bronchial asthma, serum sickness, pollinoses (hay fever), etc. 
• DELAYED type reactions — delayed-type hypersensitivity (DTH) (in 24–72 hrs): allergic reactions at infectious diseases (tuberculosis, brucellosis, toxoplasmosis); transplantation of organs and tissues (blood transfusion); contact influence on the skin and mucous chemical substances (contact allergic dermatites); food and medicinal allergy, bites of insects
TYPES OF HYPERSENSITIVITY REACTIONS
Type I — reactive (immediate) — acute allergic reactions caused by IgE (on bites, pollen, meal, drugs): anaphylactic shock, Quincke’s edema, urticaria, pollinosis, bronchial asthma 
Type II — cytotoxic — complement-dependent reaction IH, caused by IgG, sorbed on the cellular surface (bacteria, viruses, drugs — penicillins, etc.): autoimmune thrombocytopenia, hemolytic anaemia, hemolytic disease of newborns at rhesusconflict
Type III — immunocomplex — IH reaction caused by the damage of tissues by the immune complexes (IgG + exogenous AG) with participation of complement and lysosomal enzymes (viruses, bacteria, drugs — sulfonamides, etc.): serum sickness, Arthus reaction (at the site of injection), glomerulonephritis, rheumatoid arthritis, systemic lupus erythematosus, etc. 
Type IV — cellular — DTH reaction mediated by cytotoxins of sensitized Tlymphocytes (bacteria, viruses, etc.): contact dermatitis, graft reaction, tuberculosis, infectious rhinitis, pharyngolaryngobronchitis, infectious-allergic diseases (myocarditis, nephritis), etc.
STAGES OF ALLERGY DEVELOPMENT
♦ Immunological stage corresponds to the process of sensitization of an organism at the moment of the primary contact with allergen 
♦ Pathochemical stage is a result of repeated contact of immune system with allergen cell “activation” takes place ⇒ its metabolism disorder with ↑ mediators of allergy (histamine, serotonin, bradikinin, heparin, SRS-A and other BAS; totally about 20) ⇒ 
♦ Pathophysiological stage corresponds to dysfunctions of an ` organism, peculiar to the allergic reaction with its pathomorphologic (↑ permeability of vessels, histohematogenous barriers, inflammatory edema appears) and clinical manifestations
ANTI-ALLERGIC DRUGS
♦ For treatment of IMMEDIATE type reactions: • Glucocorticoids • H1-histamine blockers: dimedrol, suprastine (chloropyramine), tavegil, diazoline (mebhydroline), etc. • Stabilizers of mast cells — ketotifen, sodium cromolyn, etc. • Antileukotrienic drugs:  leukotriene receptor blockers — zafirlukast, montelukast, 5-lipoxygenase inhibitors — zileuton • ↓ damage of tissues — steroid and nonsteroid AIDs • ↓ allergy manifestations (functional antagonists of allergy) — adrenomimetics, spasmolytics (euphyllin), M-cholinergic blockers 
♦ For treating of DELAYED-type reactions: • Immunosupressants • ↓ damage of tissues — anti-inflammatory steroid drugs, nonste roid and slow action drugs (chingamine, drugs of gold, dalson, etc.)
Glucocorticoids 
Mechanism of anti-allergic action 
• ↓ release of histamine, leukotrienes and other allergy mediators 
• + immunosupressive and anti-inflammatory actions 
Indications 
• Urgent therapy of severe allergic reactions (anaphylactic shock, Quincke’s edema, angioneurotic edema, urticaria, serum sickness, status asthmaticus, etc.) — a few days in large doses! 
• Systemic treatment of diseases with an allergic component (bronchial asthma, etc.)
HISTAMINE BLOCKERS
1907 Histamine was synthesized 1937 Daniele BOVET synthesized the first histamine substance thymoxidiethylamine (The Nobel Prize in 1957) 1940 The first H1-histamine receptor blocker was applied for the first time in clinic 1966 Inheterogenicity of histamine receptors was established 1977 H1-histamine blocker of the II generation terfenidine was introduced into clinical practice 1990-ies The first drug of the III generation fexofenadine (an active metabolite of terfenadine)
I generation 
Lipophilic, affect the peripheral and central H1-histamine receptors, as well as other types of receptors (M-cholino-, serotonono-, dopamine-) do not have the additional anti-allergic action 
• Ethanolamine: dimedrol (diphenhydramine, benadril), tavegil (clemastin) 
• Ethylendiamine: suprastine (chloropiramine) 
• Phenothiasine: diprazine, promethazine (pipolfen) 
• Alcylamine: fenastil (dimetinden), feniramine 
• Quinuclidine: fencarol (hifenadin) 
• Tetrahydrocarboline: diazoline (mebhydroline, omeril) 
• Piperidine: ciproheptadine (peritol) 
Pharmacodynamics 
♦Anti-allergic: concurrent and reversible blockade of H1-receptors (in total ≈ 30%) ⇒ ↓ tonus of smooth muscles of bronchial tubes, uterus, intestine, partly vessels; ↓ permeability of capillaries, hyperemia, itching
♦Additional effects: blockade of peripheral M-cholinoreceptors (derivatives of ethanolamine and ethilendiamine) atropin-like effects ⇒ effectiveness at nonallergic bronchites (see below) blockade of the central H1-receptors and M-cholinoreceptors ⇒ sedative and hypnotic effect; antiemetic, antiparkinsonic action antiserotonin and antidopamin activity (peritol) ⇒ anti-itching action; mental depression α-adrenoreceptors blockade ⇒ ↓ ABP  sodium channels blockade ⇒ local anesthetic action (dimedrol, diprazine), blockade of histamine- and serotoninergic links of nociceptive reflexes ⇒ analgetic effect and potentiation of analgetics
Indications to I generation 
• Allergic reactions (acute; especially those with histamine as a basic mediator; at the early stages, when histamine receptors are free): anaphylactic shock, Quincke’s edema (parenterally, as an additional mean); allergic rhinitis (episodic symptoms; duration of exacerbations < 2 weeks); urticaria; allergic and pseudoallergic reactions at drugs (prophylaxis and treatment); foodstuffs; serum sickness 
• Acute respirator viral infection (ARVI), rhinitis (“drying” effect on the mucous membranes): suprastine, dimedrol, pheniramine (+ paracetamol + ascorbic acid = fervex), chlorpheniramine (+ paracetamol + ascorbic acid = antigrippin), etc. 
• Correction of sleep disorders (↑ falling asleep, depth and quality of sleep, effect no > 7–8 days): doxylamine! 
• For stimulating appetite: peritol 
• Air, sea disease: dimedrol, diprazine 
• Potentiation of analgetics and local anesthetics action (premedication, component of lytic mixtures): dimedrol, diprazine
Adverse effects of I generation 
• Sedative and hypnotic effect ⇒ co-ordination disoders, ↓ attention, stimulation of alcohol and CNS depressants action; toxic doses cause excitement, cramps 
• Depressive complications 
• Atropin-like effects: dryness of mucosa, constipation, accommodation disorders, transient tachycardia, etc.) 
• Arrhythmogenic action (quinidine-like action on the heart), ↓ ABP 
• ↑ appetite, gastrointestinal disorders (diprazine, dimedrol) 
• Tolerance (by the 7th–12th day) 
• Allergic reactions with their usage for more than 7–10 days
II generation 
Affect the peripheral H1-histamine receptors, do not cause central effects, have an additional anti-allergic action, cardiotoxic as well 
• Azatidine: loratadin (claritin, rhinoral) 
• Piperazine: cetirizine (zirtec, citrin) 
• Triprolidine: acrivastin (semprex) 
• Oxypiperidine: ebastin (kestin), levocabastin (gistimet) 
• Benzymidazole: mizolastine
• Piperidine: terfenadine (seldan) 
• Imidazole: astemizole (gismanal) 
III generation 
• Active metabolites of II generation: fexofenadine (telfast, altiva, alegra), desloratadine (erius), norastemizol (sepracor), carebastine, levocetirizine (xizal)  
Advantages of II and III generations 
• Anti-allergic action: high selectivity, non-competitive and more stable bound with H1-receptors, + additional effects: stabilization of mast cells; ↓ expression of adhesion molecules and eosinophil induced release of IL-8, GM-CSF and sICAM-1 from the epithelial cells, ↓ pronounced allergen-induce bronchospasm, ↓ symptoms of bronchial hyperreactivity, possibility of high doses usage, sufficient for removing daily and nightly symptoms in patients during the blossoming period 
• Absence of blockade of other receptors types, especially cholinergic ones 
• Absence of tolerance
Pharmacokinetics
Absorption: the meal influences the absorption in the GIT (astemizole ↓ by 60%, ebastine and loratadine ↑, acrivastine, azelastine and cetirizine does not change); I generation better at pH > 8.0 ⇒ an hour before the meal or 2–3 hrs after the meal; drugs rendering irritating action (diprasen, dimedrol) after the meal; the effect onset with oral intake takes place in 15–30 min; peak of concentration in blood occurs in 1–3 hrs Binding with proteins: 60–90% and more ⇒ 1) at combination a possibility to replace the other drugs; 2) at hypoproteinemia ordinary doses can be toxic Distribution: I generation — well pass through the BBB ⇒ central effects (sedative, hypnotic) and placenta — embryo-, phetotoxicity
Biotransformation: by P450 enzymes in the liver; “first pass elimination” ⇒ with urgent states i.v. or i.m. introduction; dimedrol, suprastine — microsomal oxidation inducers; some II generation drugs form active metabolites ⇒ prolonged action; some of them are prodrugs ⇒ variability of effects of II generation in different people (especially of metabolism) Excretion: by the kidneys and liver as metabolites, get to the breast milk; T1/2 of I generation ≈ 4–8 hrs; II and III generations — 12–48 hrs, the effect can persist about 2 days (diazoline), 10 days (astimizole); T1/2 ↑ with the age, at diseases of the liver and kidneys
Characteristics of II and III generations 
• Potentially sedative — cetirizine, loratadine 
• Potentially cardiotoxic — terfenadine, astemizole, ebastin •
 Nonsedative and noncardiotoxic — fexofenadine 
Indications 
♦ Long-term therapy of allergic diseases, in genesis of which the mediators of late phase of allergic inflammation play a considerable part: all-the-year-round allergic rhinitis, seasonal allergic rhinitis (conjunctivitis) with duration of seasonal exacerbations > 2 weeks, chronic urticaria, atopic dermatitis, allergic contact dermatitis, early atopic syndrome at children
Stabilizers of mast cells 
Cromolyn-sodium (intal) and on its basis drugs: sodium nedocromil (tailed), opticorm, lomuzole; ketotifen (zidaten) 
Mechanism of antiallergic action 
• ↓ synthesis and release of histamine and other mediators of allergy from the mast cells Indications • Cromolyn-sodium: effect in 2–4 weeks of intake ⇒ for ↓ of bronchial asthma attacks rate; prevention of bronchospasm at bronchial asthma, asthmatic bronchitis, pneumosclerosis, etc.; Nedocromyl sodium: bronchial asthma of different genesis (bronchodilating + anti-inflammatory); opticom: allergic diseases of eyes; lomuzole: allergic diseases of the nose 
• Ketotifen: for treatment of bronchial asthma in adults and prophylaxis of its attacks in children (+ histamine blocking + sedative effect)
Adrenomimetics 
Mechanism of anti-allergic action 
• Activation of adenylate cyclase and ↑ level of cAMP in the mast cell and basophils ⇒ calcium channels do not open ⇒ depress the rise of intracellular concentration and subsequent reactions development 
• ↓ IH systemis manifestations (↓ bronchial spasm, ↑ vascular tonus, ↑ cardiac activity) 
Indications: Adrenaline: anaphylactic shock; Ephedrine, beta-adrenomimetics: removal and prophylaxis of bronchial asthma attacks
FUNCTIONAL ANTAGONISTS
Xanthines 
Theophylline, its watersoluble preparation aminophylline, and its prolonged drugs bamiphylline, theophylline-retard, theotard, durophylline, theo-dur, theonova, euphylong, etc. 
Mechanism of anti-allergic action 
• Prevent from the outflux of histamine and other IH mediators from the mast cells 
• ↓ systemic manifestations of IH (a myotropic spasmolytic)
• A long-term intake promotes T-supressors formation, inhibiting IgE synthesis 
Indications: Theophylline: injection for removing status asthmaticus, bronchial asthma attacks; in tablets for the prophylaxis of bronchial asthma attacks; Prolonged forms: prophylaxis of night attacks of bronchial asthma
ANAPHYLACTIC SHOCK
A systemic generalized allergic reaction of immediate type on the repeated introduction of an allergen as a result of rapid massive IgE mediated release of mediators from tissue basophils (mast cells) and basophils of the peripheral blood 
Drugs causing shock 
♦ Often: vaccines, serums, penicillins (bicillins — 10%, benzylpenicillin — 7%), cephalosporins, streptomycin (6%), organopreparations, local anesthetics (novocaine — 6%), thiamine (3%), contrical, neohemodesis, rheopolyglucin, polyglucin, protamine sulfate, roentgen contrast substances 
♦ Rarer: sulfonamides, tetracyclines, polyvitamins, cocarboxylase, folic acid, cyanocobalamine, calcium chloride, dimedrol, heparin, PASA, omnopon, promedol, etc.
Types 
• Hemodynamic (critical ↓ ABP) 
• Asphyxic (bronchospasm, lung emphysema, lung edema) 
• Abdominal (pain syndrome by acute abdomen type, collapse) 
• Cerebral (cerebral hemorrhage) 
• Thromboembolic (thromboses of the heart, brain) 
Treatment 
Symptomatic, directed at removal of cardiovascular collapse, disorders of breathing, internal deficit of blood volume (BV), cramps
• Adrenaline hydrochloride 0.3–0.5 ml of 0.1% solution s.c. at the site of allergen introduction with interval 5–15 min under the ABP control, the total dose — 2 ml 
• Glucocorticoids in large doses!: if possible i.v. streamly, then droply prednisolone up to 100 mg, dexamethasone 40–80 mg, hydrocortisone 1,000 mg by 300–500 ml of 5% glucose solution or physiological solution + adrenaline (0.1% solution 0.5–1 ml) or mezatone (1% solution 1 ml) 
• Calcium chloride i.v. 10 ml of 10% solution 
• Antihistaminic drugs (diprazine 2.5% solution 2–4 ml, suprastine 2% solution 2–4 ml, dimedrol 1% solution 5 ml) 
• With the presence of indications: Bronchospasm — aminophylline 24% solution 1–2 ml i.v. or 2.4% 10 ml i.m.; cardiac glycosides (digoxin i.v. 0.025% 1 ml in 20 ml of physiological solution) 
 pulmonary edema — furosemide i.v. or i.m. 4% solution 2 ml
DRUG DISEASE
Drug disease (DDs) is an original stable reaction, in most cases associated with the specific immunological reaction of an organism on introduction of therapeutic or allowed (small) doses of drugs and manifested by a variety of clinical syndromes. Forms:
• According to the clinical course: acute and prolong 
• According to severity: mild, middle, severe 
• According to outcome: reconvalescence, chronization, death 
• According to manifestations: allergic complications (local or systemic); nonallergic complications conditioned by the direct pharmacological action of drug (antibioticotherapy, corticosteroid therapy); nonallergic complications conditioned by the adverse action of the drug (nearest, remote); withdrawal syndrome (corticosteroids, insulin, anticoagulants)
TREATMENT OF DRUG DISEASE
 Is based on common principles, but with taking into account the peculiarities of the clinical picture of DDs. Bed rest. Nonirritating diet with the sufficient liquid. Cessation of all the drugs. Desensitizing therapy: calcium chloride, antihistaminic drugs, glucocorticoids. Specific hyposensitization (however, it is ineffective and is not conducted at pancytopenias). Symptomatic therapy
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