DRUG INTERACTIONS

Drug interactions can occur inside or outside the body; called as in-vivo and in-vitro drug interactions.  The term in-vitrodrug interaction is referred to as incompatibilities.  The term in-vitro drug interactions occur, when two or more drugs are administered simultaneously and these also include:

A]Drug-food interactions.

B]Drug-disease interactions.

C]Drug-environmental chemical (e.g.smoking) interactions.
D]Drug-laboratory test interaction.

Various Sites of Drug Interactions.

Causes of Drug Interactions:

Various factors are responsible for the drug interactions.

1.Use of non-Prescription drugs: The simultaneous use of prescription drug with non- prescription drugs (e.g.antacids decongestants,aspirin)

2.Multiple Pharmacological effects:

Many drugs used in the therpy have the action on many physiologic systems of body. Therefore when two drugs are administered simulaneously it will affect some of the same systems.

3.Multiple Physicians: The patient in a short period visits more than one physician which may result in drug interactions.

4.Patient – Noncompliance: Many times patients do not follow the instructions of physician of pharmacist (or patients do not receive the instructions properly regarding medication)

5.Drug abuse : There is a tendency of some patients to abuse or misuse the drugs for quick results, causing drug interaction.  

Mechanisms of Drug Interactions:

The mechanisms pf drug interactions are classified as:

A] Pharmacokinetic drug interactions.

B] Pharmacokinetic drug interactions, and 

C]Miscellaneous drug interactions.

A]Pharmacokinetic Drug Interactions :

In these, one drug affects the absorption, distribution, metabolism and excretion (ADME) of another drug with the resultant change in the plasma concentration of another drug.

I]  Interactions affecting gastrointestinal absorption:

Different mechanisms affect the gastrointestinal absorption of the drug.  The amount of drug sorbed may be reduced or delayed which decreases the drug plasma concentration level,reducing the therapeutic effect.  Sometimes the slower absorption rate prolongs the effect of drug causing the difficulty as in case of hypnotics.  Following are the factors which affects the GI absorption.

[i] PH: The PH of the G contents affects the absorption of drugs.  The non-ionised form of drug (the more lipid soluble) gets absorbed more readily than the ionised form of drug.  The acidic drugs will remain in the non-ionised form in the stomach

(low PH), hence these will get readily absorbeds.  If antacid is administered with acidic drugs, it will raise the PH of GI contents and inhibits the absorption.


The enteric coated bisocodyl (oral dosage form of laxative)  should not be given with antacid or milk because increase in PH of GI  contents may cause disintergration of enteric coating releasing of enteric coating releasing the drug in stomach causing irritation and vomitting.
[ii] Complexation: Drugs like tetracycline form complexes with metal ions such as calcium, ,amgnesium,aluminium and iron which are poorly absorbed.  Hence tetracycline should not be administered along with milk (containing calcium) and

Drugs containing preparations, antacids.

 
For example fluoroquinolones like ciprofloxacin norfloxacin should not be administered with aluminium and magnesium containing antacids since these metal ions containing the fluoroquinolones.

 [iii]Adsorption : Antidiarrhoeal mixtures contain the adsorbents like kaolin which adsorb the other medications.if administered simultaneously, which decreases the absorption of these drugs.
[iv] Changes in GI motility: Drug like cathartics increase the GI motility resulting in a decreased absorption of drugs which are normally absorbed slowly and which reuire prolonged contact with absorbing surface.


Anticholinergic drugs decreas GI motility, motility, resulting in increased absorption of drug.  The effect may be decreased absorption of drug due to slow dissolution of drug.



Barbiturates are known to reduce the absorption of other drugs, The absorption of warfarin is inhibited  by heptabarbitone and that of griseofulvin by phenobarbitone.

Cholestyramine inhibits the GI absorption of acetaminophen.  Absorption of digoxin is dereased due to presence of metoclopramide which increase GI motility.

(v) Food: The presence of food in stomach influences the absorption of number of drugs.  The food also reduces the absorption of drug by binding with it, or by changing the PH of GI contents it reduces the dissolution rate of drug.

The absorption of antibiotics is reduced in presence of food.  Hence penicillin and tetracycline derivatives should be given 1 hour before meal or 2 hour or after meal to achieve optimum absorption.

Some drugs such as  diazepam achieve, higher serum level following food wherease drug likeclimetidine needs slower absorption hence it is advantageous to take it with meal.

[VI] Inhibition of GI enzymes: The absorption of certain drugs depends on their metabolism by the enzymes.  If these enzymes are inhibited then the absorption of drugs also decreases.

For example:Folic acid – Phenytoin interaction.

Phenytoin inhibits the enzyme intestinal conjugate which is responsible for conversion of poorly absorbed form of folic acid i.e. polyglutamate to readily absorbed form of folic acid i.e.,monoglutamate.  This results into deficiency of folic acid. (Anemia).

[ii] Interactions Affecting Distribution of Drugs:

The drug gets distributed by binding to plasma proteins.  Hence when twp drugs capable of binding to proteins are administered concurrently, the interaction affects the distribution.  The drug with greater affinity for binding sites will displaces the other from plasma or tissue proteins.

Example: (1) Phenyl butazone replaces tolbutamide from protein binding and enhances hypoglycemic effect.

(2) Phenyl butazone displaces the warfarin from its binding sites resulting in the increased amount of free form of warfarin causing haemorrhage.

(III) Interactions Affecting Metabolism of Drugs:

(a) Inhibition of metabolism:

(1) Isoniazid inhibits the hydroxylation of diphenyl hydantoin and may cause toxicity of diphenyl hydatoin.

(2) Cimetidind inhibits the metabolism of benzodiazepines (diazepam) and enhances the sedative effect of these.

(3) Erythromycin hybits the hepatic metabolism of cabamazepine increasing its toxicity.

(4) The enzyme xanthine oxidase (responsible for metabolism of meracaptopurine ) is inhibited by Allopurinol, reducing the production of uric acid.

(B) Induction of metabolism :
Barbiturates stimulate the microsomal enzyme system in liver and thus increase metabolic degradation of other drugs such as alcohol, coumarin anticoagulants, phenyoutin etc.

(IV) Interactions Affecting Excretion: 

One drug may block the renal excretion of another by competing for the same tubular transport system or may increase the excretion of the drug by increasing it ionisation.

(i) Inhibition of excretion:
 Probenecid competes with penicillin in renal secretion and hthus inhibits the excretion of penecillin clofibrate.

Probenecid also decreases the renal excretion of methotrexate and clofibrate. Quinidine and verapamil both cause the increase in the serum digoxin level by inhibiting the renal tubular secretion and renal excretion and nonrenal clearance of digoxin.

(ii) 
Increase in renal excretions: Antacids like sodium bicarbonate make the urine alkaline and thus enhance the ionization of weak acidic drugs like salicylates, barbiturates and lead to their rapid excretion     

(B)      Pharmacodynamic Drug Interactions:

This involves interaction at Pharmacodynamic aspect of the drug.  There may be direct interaction between the drugs of drug effects or interaction at receptor level.  This may enhance or inhibit the toal effect.

(i) Interaction enhancing the effect: e.g. synergistic effect of trimethoprim and sulphamethoxazole.  MAOI and sympathomimetics enhance sympathetic activity. Interactions inhibiting the effect: e.g. Acetylcholine and atropine by competitive antagonism oppose the actions of each other.

(ii) Interactions inhibiting the effect : e.g. Acetylcholine and atropine by competitive antagonism oppose the actions of each other.


Alcohol and ampjetamine have opposite effects on CNS.

[C] 
Miscellaneous Drug Interactions:

(i) Interactions causing electrolyte disturbances: Administration of calcium enhance digitails toxicity.  Similarly thiazide diuretics causes hypokalemia and may enhance digitails toxicity.

(ii)
Food-Drug Interactions: Tyramine present in cheese, banana may not be metabolised by MAO if MAOI is given and a severe hypertensive crisis may result.

(iii)
Interactions with formulation additives: e.g. Enteric coated tablet may dissolve in the stomach if antacids are administered concurrently. Additives like CMC, gelatin increase the viscosity around the drug particle, hence, dissolution of the drug decrease.

ADVERSE DRUG REACTIONS

Many definitions of the term ‘adverse drug reaction’ have been given over the past years.  The one which is most valuable is that which emphasizes the patients’s viewpoint – “Any undesired or uniotended effect of drug treatment.”

Drug may interact in many different ways and the resulting effects may be benefical or adverse.  The benefical drug reactions are used to minimise the risks of particular form of therpy or to improvwe its effectivenses.
For example, carbidopa is used in combination with L-dopa to minimise systemic effects of later while maximising the dose absorbed into CNS.  Sulphonamide is used in combination with antifolate drug to improvew the effectiveness. E.g. cotrimoxazole combination of oestrogen progestogen drug as one type of harmonal contraceptive.

Adverse drug reactions (ADRs) have been defined by the World Health Organization as “Any response to a drug which is noxious and unintended, and which occurs at doses in man for prophylaxis,diagnosis or therapy.

Classification of Adverse Drug Reactions:

Many factors are responsible for the etiology og adverse drug reactions.  These reactions are classified as:

1.
Excessive Pharmacological effect

2.
Secondary Pharmacological effect 
3.
Idiosyncracy 
4.
Allergic drug reactions
5.
Genetically determined toxicity]
6.
Toxicity following drug withdrawl
1.
Excessive Pharmacological Effect: It is common experience of patients receiving CNS deptessants,cardioactive,hypotensive and hypoglycaemic agents.  If excessive does is given, all patients are at risk of developing this reaction.  Certain patients are more susceptible to this reaction even when average does is prescribed which includes.

a)
Patients with kindly disease who have lost more than 70% of their kindly function.

b)
Patients with hypoalbuminemia due to failure of albumin production by liver or excessive loss of albumin as in nephortic syndrome.
c)
Patient’s age – Neonates, infants and elderly patients.  The detailed knowledge of pharmacokinetic behaviour of administered drug is necessary for dosage adjustment to minimise the risks of excessive pharmacologic effect.
(2) Secondary Pharmacological Effects:  Many drugs have several pharmalogical actions at average dose, yet they are prescribed solely for one of these actions.  For example, antihistamines are frequently prescribed for allergic skin reactions or for their anti-nausea effects.  If given to hospitalised patients, concomitant drowsiness occurs but if given to a commercial traveller, a bus driver it may have disastrous consequences.  These secondary pharmacological effects often involve CNS depression which may be dangerous if patients are also consuming hypnotics, tranquillisers or OTC medications.  Thus alongwith excessive Pharmacological effects, provide a large bulk of undesired drug effects experienced by patients.
(3) Indiosyncracy: This term is primarily used for unusual, unexpected drug effects.  It also includes the drug induced foetal abnormalities, such as phocomelia developing in offspring of mothers exposed to thalidomide.  Although thalidomide has a powerful potential as a teratogen, the mechanism whereby it exerts this potential is unknown. If it is given to mothers during the initial period of gestation when the limb buds are forming, results in sealed limbs.

Another diosyncratic reaction is drug induced cancer.  Because of long induction period between exposure to drug and development of tumours little is known about drug factors in the etiology of cancer.   It is found that use of following drugs may cause the cancer of specific organ.

	Cancer of Organ
	Causative drug

	Vaginal adenocarcinoma

Kindly pelvis 

Uterus

Lymphoid tissue


	High doses of stillboestrol during pregnancy.

Analgeic induced nephropathy 

Oestrogens (Long term)
Azathioprine, cyclophospamide (Long term use)




(4)
Allergic drug reactions: 
These reactions are common but unpredictable in their occurrence.  It ranges from very mild skin reactions to amhor anaphylaxis and death occuring very rarely.  The term “allergy” is used to indicate an immunological reaction.  Another term “hypersensitivity” is symonymous with allergy.

The allergic reaction duc to drug allergy depends upon following factors:

(a) The reaction does not resemble the expected pharmacological activity of the drug.

(b) There is delay between initial exposure to drug and development of allergic reaction.

(c) Reaction recurs on respected exposure even to trace of the allergenic drug.

To elicit the allergic reaction, a drug (or its metabolite) must act as antigen which 

reacts with the antibodies by linking with circulating macromolecules.  It then 
releases the active peptides such as serotonin, kinins, prostaglndins and histamine 
at various body sites causing the allergic, reaction, Sometimes the blocking 
antibodies are produced, usually IgG, IgM, which combine with the antigen before 
the more speific reactor antibodies can reach it.  Another possibillity is that free 
drug or its metabolite may fix onto binding sites on antibiotics before the drug-
macromolecule (antigen) complex has been formed in large quantities.
Once antibodies are formed, the reaction may be generalised or localised to 
specific tissues, and the symptoms of dry allergy depends upon which of the above 
mechanisms contribute to the response.  The allergic drug reactions seen in human 
and the causative drugs are given below.

	Allergic reaction 
	Causative drugs

	Anaphylaxis 
Skin rashes 

Haemolytic anemias 

Hepatitis 

Leucopenia 

Thrombocytopenia

Nephritis
	Penicillins, anaesthetics, dextrans.  Iodine containing compounds.
Sulphonamides, penicillins, barbiturates.

Sulphonamides, penicillins, quinidine methyl dopa.
Sulphonamides, thiouracils phenylbutazone.

Quinidine, thiazides, digoxin thiouracil.

Methicillin, oxacillin, nafcillin.


Anaphylaxis is most serious of the allergic reactions which is usually due to IgE activity.  It may be generalized or localized to gut giving abdominal pain and diarrhoea, bronchi giving asthma or skin giving oedema.  In generalized anaphylaxis, a circulatory collapse with hypotension, bronchospasm  and skin rash occurs.  It is due to release peptides into circulation and can be counteracted by rapid administration of adrenaline for immediate effect.
5.
Genetically determined Toxicities:
Patients of selected genetic make-up are at greater risks for specific drug toxicities e.g. patients with porphyria are uniquely suscptible to CNS depressing effects pf barbiturates.  Due to individual variations, the ability to acetylate the drugs in the liver is highly variable.  Some patients are “slow” acetylate while others are ‘rapid’ acetylators.  Slow acetylators of drugs such as procainamide, isoniazid are at greater risk of developing toxicity than fast acetylators.  60% of Britains and 70% of jews are slow acetylators while only 10 of Japanese, Chinese are slow acetylators.
Patients with pseudocholinesterase deficienby (heriditary disorder) are highly susceptible to succinycholine.

Individuals with deficiency of glucose – 6 – phosphate dehydrogenase enzyme involved in the degradation of glucose by pentose-phosphate.  Pathway are at more risk of developing haemolysis after use of antimalarial drugs primaquine, aminoquinoline sulphoxiamides etc.  Following are the genetically determined types of drug toxicities.
	Hereditary Condition
	Drugs Causing Toxicity

	1Pseudocholinesterase deficieny
2.Porphyria 

3.Glucose-6-phosphate dehydrogenase

Deficiency.

4.Glaucoma 

5.Mrthsmohlobinrmia 


	Succinyl choline
Barbiturates, sulphonamides

Antimalarials, quinidine, nitrofurantoin,sulphas.

Corticosteroids

Phenacetin, salicylates.




(6)
Toxicity following withdrawal:
After long term use of many medications, tolerance may get developed at celluar lavel.  Sudden withdrawal of such medications may five rise to severe adverse effects.  It happens usually with drugs acting on CNS such as narotic analgesics, ethyl alcohol but also happens with some hypotensive agents (Clonidine) and corticosteroids.
Clonidine is a mild hypotensive agent which has the property of causing severe rebound hyptertension if its use is discontinued suddenly.

Longterm use of corticosteroids results in the atrophy of recepient’s adrenal glands.  Sudden withdrawal of these can therefore causes acute adrenal crisis (Addison’s disease).  This is avoided by gradual removal of corticosteroids over a period of weeks depending on length of time these have been consumed.

Causes of Adverse Drug Reactions:

Many factors are responsible for the adverse effects of drugs in patients receiving.  The adverse effects of the drug depends on its dose.  Duration, toxicity and other individual factors such as sex, age, genetics, complliance of patient and total number of drugs administered.

Whether a patient experiences the toxicity of drug depends on its does. 

The pharmacokinetics of the drug may also affect the drug toxicity.  Alteration in phamacokinetics of drug may result in abnormally higher concentration of drug ar receptor site, resulting in adverse effect.

Therapeutic index of a drug is also responsible for the adverse effects. The drug with small therpeutic index is more prone to produce adverse effects than with large therapeutic index e.g. Therapeutic index of amphotericin B is small while that of acetaminophen is large.  Hence 75% of patients receiving amphotericin B show the adverse effects while less than 1% of patients receiving acetaminophen show the adverse effects.
Age:
 The infants are more prone to adverse effects because of incomplete development of liver enzyme system.  Also the elderly patients show higher incidence of adverse effects.

Heredity: Discussed Previously

The poor patient compliance also causes excessive does of the drug.
Methods of Detecting Adverse Drug Effects:

The common cause of drug induced disease is the excessive pharmacological effects of drug which is readily predictable whereas other types of drug induced disease are more difficult to detect and quantitiate (Non predictable).  The various methods are given below.
1.
Spontaneous case reports: It is the common method of arousing suspicion about drug related diseases.  A prescriber suspects that a condition arising in a patient may be drug related. He therefore reports either in a letter to the medical journals or to the manufacturer of drug.  By this means other orescribers are alerted to the possibility of drug –disease relationship.  “Spontaneous Reporting Agencies” are set up to collect and colate such case reports.  Although the resulting information collected gives no idea of the frquency with which a given event is caused by a drug, it indicates that a number of prescribers feel that the event is possibly drug-related.
2.
Vital statistics and record linkage Studies: The details of cause of death (as recorded on death certificate) or of hospitalization (as recorded on the discharge letter) are routinely collected and analysed.  It gives early warning of an epidemic of drug related disease.  Record linkage studies may be used to great effect in the search for drug-induced disease.
3.
Cohort Studies: The ‘Cohort’ means identifying a group of recipients of drug of interest and observing these patients for varying lengths of time for what happens to them.  This type of study is used for short term clinical trial of new drug.  Cohort studies involing long term clinical trials are more difficult to organize.  Thus this method is of great value for detecting predictable adverse effects due to excessive pharamalogical effects arising during or immediately after short term treatment.
4.
Case-control studies : It involves the comparison of group of patients with a disease which is thought to be due to a drug (the ‘case’) with group histories of the cases and controls are obtained and compared.  If a drug is causing the disease then its use amongst the cases will be far in excess of that found in the controls.  Case control studies can be conducted rapidly and efficiently at relatively low cost.  However, it must be conducted correctly and resulting data must be interpreted correctly.
Typical features of the method are:

(a) The cases must be selected carefully.  The disease must be defined clearly, 

precisely and accurately.  The disease under study must have reasonable risk of being drug-induced.

(b)
The controls obtained should be from similar population of cases with the exception that controls do not have the disease of interest.  Controls are usually hospitalized patients.  They should not include patients admitted for conditions which are indications of drug of interest or which are caused or prevented by the drug of interest.

(c)
The method used to describe drug use must be identical in cases and controls.

(d)
Interpretation of results must be accurate.

Drug Induced Diseases:
The drugs used to cure one disease may induce another disease condition to various organs of the body.
(1) Drug induced Haematologic Disorders:

The establishment of American Medical Association (AMA) committee on blood dyscrasis was concerned with the incidence of aplastic anemia due to chloramphenicol.  The expansion of this committee into a “ Registry on Adverse Reactiond” takes place in 1961.

Aplastic anemia (Pancytopenia) : The drugs which cause one marrow aplasia include alkylating agents, antimetabolites, antibiotics, vinca alkaloids.  The antibacterial drug, chloramphenicol phenybutazone, oxyphenbutazone and indomethacin are the most common causes of aplastic anemia.  Chloramphenicol causes the bone marrow toxicity in two ways.  One is bu inhibiting the mitochoncrial protein synthesis and the other type is much serious causing true bone marrow aplasis which cannot be prevented by chloramphenicol withdtawl.
Agranulocytosis: It is another drug induced condition due to destruction of granulocytic leucocytes by the antibodies.  This condition may happen due to toxic depression of bone marrow stem cells after prolonged administration of drug in large dose.  Drugs which induce agranulocysis include sulfonamides, sulfonylureas, phenothiazines antihydroid drugs, phenyl butazone and semisynthetic penicillins, antitubercular drugs.

Thrombocytopenia: The reduction in the count of thrombocytes (Plarelets) is due to the bone marrow suppression and the destruction of platelets.  The cytotoxic drugs chloremphenicol, sulphanomides, phenothiazines, antiepileptics causes the bone marrow suppression.
The drugs which form the immune complexes that destroy platelets are quinine, quindine, aspirin, methyldopa, cardiotonics  acetazolamide.

Haemolytic anemia :
The haemolytic anemia may occur due to genetic abnormality or acquired immunogical abnormality Haemolysis occurs in patients with deficiency of glucose-6-phosphate dehydrogenase.  The immune haemolytic reaction takes place with methyldopa, levodopa and mefenamic acid and streptomycin.  These drugs bind to the proteins in the R.B.C. and causes haemolysis.

2.
Drug induced Liver Disorders:
The liver is the major site for metabolism and excretion of drugs.  The drugs capable of producing liver damage are classified into two categories.

(a)
Drugs that directly damage the hepatodytes of the liver due to their chemical structure.

(b)
Drugs causing liver damage through host hypersensitivity Drugs causing liver damage i.e. hepatotoxins include isoniazid, tetracycline, acetaminophen, iron, metho-trexate and aspirin.

(d)
The acetaminophen produces toxic metabolites in liver which is responsible for liver necrosis.  In case of isoniazid, elevation of liver enzymes such as serum glutamic oxaloaceic transminase (SGOT) takes place.
The hypersensitivity type of reactions are the allergic manifestations causing symptoms like rash, fever, arthralgia and eosinophillia.  These reactions are of two ty0es viz hepatitis like and cholestatic.  Cholestatic type of reaction is caused due to chlorpromazine, tricyclic type of reaction is caused due to chlorpromazine, tricyclic antidepressants, methyl dopa, erythromycin, chlopropamide and tolbutamide.

3.
Drug Induced Gastrointestinal Disorders:

Most drugs are taken orally, hence there is maximum possibility if GI disorders.  The common adverse drug reactions include nausea, vomiting, constipation, anorexia, dyspepsia and ulceration.  Sometimes GI haemorrhage and pancreatitis may occur.
	Adverse Drug Reaction
	Causative drug

	1.Nausea and vomiting.

2.Dysgensia (Altered taste sensation)

3.Dysgensia and ulceration of gastric mucosa.

4.Constipation 

5.GI haemorrhage

6.Ulceration in small intestine

7.Diarrhoea and colitis.
	Most frequently to all orally administered dtug.

Penicillamine, metronidazole, levodopa, captopril 

All nonsteroidal anti-inflammatory drugs (NSAID)

Morphine,haematinics, Nifedipine, 

Antihistamines Vinca alkaloids.

Corticsteroids.

Potassium chloride tab. (Enteric coated).

Antibiotics especially llincomycin chloramphenicol, neomycin and othe antibiotics and cholinergics. 


4.
 Drug Induced Renal Disorders:

Since most drugs are excreted through urine, various processes in the kindly and high solute concentration in the renal medulla expose the renal cells to higher concentration of drug causing various adverse effects.
	Adverse effect
	Causative drug

	1.Acute Renal Ischaemia 

2.Renal tubular toxicity.

3.Acute Renal Failure.

4.Diabetes insipidus

5.Intertitial Nephritis 

(a) Acute

(b) Chronic

6.Kindly stone
	NSAIDs,captopril

Aminoglycoside antibiotics, Amp-

Hotericin B, Cyclosporin A, organic iodides, cisplatin, polymixin.

Quinine, Nitrofurantoin triamterene, captopril, NSAIDs.

Lithium, sulphonylureas.

NSAIDs, sulphonamides, diuretics, Syntheic penecillins, cephalosorins Large dises of analgesics 

Sulphonamides.


The effect of acute renal failure by NSAIDs occur due to inhibition of prostaglandin synthetase by these drugs.  This results into vasoconstriction and decreased renal blood flow.  The risk becomes greater in patients of CCF, cirrhosis and nephritic syndrome.

ACE inhibitors like captopril prevent vasoconstriction in the efferent arteriole and thus decrease the glomerular filtration rate causing renal failure.
5.
Drug Induced Pulmonary Disorders:

The most common drug induced disorders of lungs are bronchoconstriction and asthma.  Aspirin and NSAIDs inhibits the prostaglandin synthesis.  Penicillin is the most common drug causing allergic bronchoconstriction.  The other antibiotics include streptomycin, chloramphenicol, tetracycline and erythromycin.  The long term use of Busulfan (Cytotosic drug for leukemia), Nitrofuranitoin and Bleomycin  causes the pulmonary toxicity.  The symptoms include cough, dyspnoea and fever.  Pulmonary fibrosis also occurs.

Drugs such as B-adrenoreceptor agonists and antagonists cause acute asthma.

The excessive dose of aminoglycoside antibiotic causes the paralysis of respiratory muscles due to neuromuscular blockade.
6.
Drug induced Skin Disorders:

Skin is the most sensitive organ of the body.  Hence about one third of all reported adverse drug reactions involve the skin.

	Adverse effect
	Causative drug

	1. Toxic eruptions:

 Alopecia

2. Allergic reactions:

(a) Eczema

(b) Erythema multi-formae.

(C) Erythema nodosum 

(d) Stevens-Johnson syndrome.

(e) Toxic Epidermal Necrolysis (TEN) or Lyell’s syndrome 

(f) Hirsutism

(g) Systemic lupus erythematosus


	Bromides, allopurinol sulphonamides, oral anticoagulants, chloroquine, penicillin G, methyldopa reserpine.
Allopurinol, wqrfarin.

Penicillin, Barbiturates, salicylates,

Isoniazid, Phenytoin.

Sulphnmides.

Sulphnmides, Phenobarbital, penicillins phenytoin.

Phenolphthalein, sulphonamides, allopurinol, gold salts, chloramphenicol.

Corticosteroid, long term phenytoin acetazolamide Tomaxifen, Minoxidil, oral contraceptives.

Sulphonamides, griseofulvin, hydralazine.


7.
Drug Induced Ocular Diseases:

Every structure of eye gets affected adversely by drugs.  The anticholinergics and ganglion blocking agents decreases the tear production which is essential for health of eye.  Practolol causes a permanent reduction in tear production causing corneal ulceration.
The most common drugs causing ocular toxicityinclude phenothizines, antimalarials i.e. chloroquine, antiarrhymic amiodarone and corticosteroids.
	Adverse effect
	Causative drug

	1. Corneal ulceration due to decreased tear production.

2. Pigmentary retinal damage.

3. Gaucoma 

4. Cataract

5. Optic neuritis

6. Amblyopia
	Practolol anticholinergics Ganglion-

Blocking agents.

Chloroquine, phenothiazines

Atropine, corticosteroids e.g. Betamethasone, anticholinergics.

Corticosteroids, chlorpromazine.

Isoniazid, chloramphenicol, sulpha drugs.

Chlopropamide, Nicotinic acid, Alcohol.




8.
Drug Induced Neurotoxicity:
The adverse reactions of drugs causing damage to nervous system are of two types:

(i)
Extrapuramidal reactions: These occur due to phenothiazines, reserpine, methylsopa and haloperidol.

(ii)
Myasthenia-like reaction: These occur due to aminoglycoside antibiotics, trimethadione and colistimethane.
9.
Drug Induced Ototoxicity:
The otoxicity due to drug is of two types viz. vestibular toxicity and cochlear toxicity affecting hthe vestibule and cochlea of internal ear respectively. The vestibular toxicity results in impairment of balance of the body whereas the cochlear toxicity results in permanent loss of hearing sensation. The drugs causing vestibular toxicity include streptomycine and minocyline(Tetracycline)

Aminoglycoside antibiotics such as neomycin, streptomycin, gentamycin, amikacin are the most ototoxic drugs causing permanent damage.  These drugs destroy the outer hair cells in the spiral organ of corti.

The ciuretics such as furosemide and ethacrynic acid also cause ototoxicity in patients with renal failure.  Tinnitus and bilateral hearing loss may also may also occur in patients treated with salicylates.  This hearing loss is reversible.

Teratogenicity:

The term “teratogenic” means monstor producing (teratos = monstor). The administration of certain drugs to pregnant woman, specifically during the first trimester of pregnancy results in foetal abnormalities.  Such drugs are called as treatogenic or teratogen.  The use of thalidomide as sedative, hypnotic in early 1960s in Germany brought the problem of teratogenicity by delivering the child with sealed limbs (phocomelia).  Hence now in every country, the FDA requirement is to conduct toxicological studies in preclinical evaluation to detect the potential for a drug to cause birth defects.  The risk benefit ratio in every case must be detected and then the decision taken.
For example ohenytoin, and antiepileptic drug has been associated wioth foetal abnormalities like cleft palate.  However the risk to the foetus after withdrawal of a drug may be far greater than risk of developing foetal abnormalities.

Methotrexate (antienoplastic drug) of discontinued may show serious adverse effects for the mother than the risk of developing foetal damage.

Following are the drugs having teratogenic effect.

Sex hormones -

Androgens, origesterone.

Antiepileptics -

Phenobarbitone, phenytoin.

Antineoplastic drugs –
 Cyclophospamide, busulphan,





Methotrexate, chlorambucil

Antithyroid drugs 
Carbimazole, Ethyl alcohol supphonylureas, corticosteroids and tobacco smoke.
QUESTIONS



1.Define ‘Adverse Drug Reaction’ Classify all the reactions.

2.What are the causes of adverse drug reactions?

3.Describe various methods of detecting adverse drug effect.

4.Write in brief about:

(i)  Idiosyncary

(ii)  Allergic drug reactions

(iii)  Treatogenicity

(iv)  Drug induced liver disorders 

(v)  Drug induced haematologic disorders.

5. Name the caysatuve drug and induced disorder of the following organs: Lung 
Kidney, digestive system and eye.

ABSORBENT   COTTON
Synonyms : Cotton wool, Purified cotton, Surgical cotton, Gossypium depuratum, Absorbent cottonwool.

Botanical source:

It consist of epidermal trichomes from seed coats of cultivated species of Gossypium hervaceum, G.hirsutum, G.barbadense etc. of the family Malvaceae.  It is cleaned, purified, bleached and does not contain any colouring matter.

Preparation of absorbent cotton:


The fruit capsule of the plant consist of numerous seeds.  The seeds contain trichomes-hairs, which are pulpy and entangled.  On exposure to sun and air, the hairs dry, get separated and form white fluffy mass called as bolls.  The bolls are collected when ripe and subjected to ginning process.  Most cotton seeds retain a covering of short hairs called linters which are removed by delinter machines.  The linters are used as a source of cellulose, the seeds for getting cotton seed oil and the cake as cattle food.  The hairs separated from seeds constitute raw cotton.  The raw cotton is subjected to combing process to separate short fibres which are used for preparing absorbent cotton and long fibres which are used in preparing the cloths.

The row cotton contains impurities, mainly colouring matter and wax and oil.  The covering of wax and oil makes the hair nonabsorbent.  For preparing the absorbent cotton, impurities are removed by boiling the material in dilute solutions of sodium hydroxide for 10-15 hrs.  under reduced pressure.  The material is treated with is treated with bleaching powder and then with dilute hydrochloric acid.  It is again washed with water, dried and carded into continuous sheets.  This absorbent cotton is then packed into rolls and sterilized.
Morphology:


Condition: Soft, fine filaments

Size : Up to 5cm long 25-35 (m) in diameter

Colour : White

Odour: None 

Taste: None

Microscopical characters:


Take little cotton. And one drop of alcohol, one drop of water and cover.  See under microscope.


It is seen as unicellular,twisted, cylindrical or flattened, tubular trichome.  It has thick wall, narrow lumen and bluntly pointed apex.

Standards:

Neps : Not more than average of 250

Absorbancy: It requires not more than 10 seconds to sink.

Water holding capacity.  It retains not less than 23.0gms. of water per gm.


Fluorescence: Shows only slight brownish yellow fluorescence isolated fibres shows intense blue fluorescence.


Colouring matter: Only a faint yellow tinge.
Water soluble substance: Not more than0.5%

Ether soluble substance: Not more than0.5%

Sulphated ash
     : Not more than0.5%

Loss on drying 
     : 8.0%

Solubility:

Absorbent cotton is insoluble in acetone.  Dil, and cold 60% sulphuric acid,5% potassium hydroxide, warm hydrochloric acid, 90% formic acid 90% phenol.  It is soluble in cold 80% sulphuric acid.

Chemical constituents:

Absorbent cotton is very pure form of cellulose.  The cellulose molecule is built up of glucose residues united by 1:4 B-glycosidic linkage.

Raw cotton contain cellulose (about 90%), moisture (7%) and wax, fat, remains of protoplasm and ash (about 3%).

Chemical test:

1. When ignited cotton burns with a flame.  Gives very little odour of fume, it dose not produce beads; but leaves white ash.

2. Moisten the fibres with N/50 Iodine. Dry. Add 80% sulphuric acid.  Blue colour is produced.

3. With Cuoxam (Copperoxide ammonia), the raw cotton dissolves forming balloons and leaves a few fragments of cuticle; while absorbent cotton dissolves completely with uniform swelling.

4. With phlorolucinol and hydrochloric acid it do not produce red stain.

Uses:

Absorbent cotton is used in surgical dressings.  It absorb blood, mucus, pus and prevent infection of wounds by micro organisms.  It is also used as fitering meida and as an insulating material.

Storage:

Absorbent cotton should be stored in cool,dry place, to retain it’s absorption power.  It should be packed in wrappers to prevent contamination by dust micro organisms.The moisture content should be below 9% otherwise micro-organisms attack cotton making it brittle fragile and unsuitable for use.

Wood cellulose or Cellulose wadding is mainly obtained from wood of various conifers, such as Suruce, Picea abies (P.excelsa) of the family Pinaceae and from waste cotton.

It contains almost entirely of pure cellulose.  It is used similarly to absorbent cotton.  It has high absorbancy; it disintergrate readily and hence is preferred for certain purpose.

Some vegetable fibres are used in pharmaceutical and other industries as filtering and straining media.  For example.

(a) Flax: Pericyclic fibres from stems of Linum usitatissimum (Linaceae)
(b) Hemp: Pericylic fibres from Cannabis sativa (Cannabinaceae).

(c) Jute: Phloem fibres from stem of Corchorus capsularis and other species of corchorus.

Animal fibres:

Wool

Synonyms: Animal wool, sheep’s wool.

Biological source:

Wool is prepared from fleece of sheep, Ovis arise Linn.  Of the family Bovidae

Geographical Source :

Wool is produced in Australia 
U.S.A.Argentina and Russia 

Preparation of Wool
:
The hairs forming fleece, are removed from sheep at shearing time. They are washed thoroughly using soap and akali carbonates to remove dirt and wool grease. The wool is then bleached by suphur dioxide or hydrogen peroxide and again washed. It is spreaded on wire netting and dried by hot air.
The separated grease is purified carefully. It is known as wool fat or Lanolin and used as pharmaceutical aid.
Morphological description

Wool fibres are elastic, lustrous, more or less curly, smooth somewhat slippery to touch and very hygroscopic.

Microscopy
Microscopically it is seen as curved , subcylindrical threads. It consists of three types of cell layers : cuticle, cortex and medulla.

Solubility

It is readily soluble in warm 5 % aque. Caustic alkali, insoluble in hot or cold hydrochloric acid and dil. And cold sulphuric acid.

Chemical Constituents
Wool fibres are composed of

a)
Protein keratin (stable (- keratin and unstable (- keratin)

Keratine is rich amino acid  cystine and contain the elements, C, H, O, N and S.

b)
Moisture 10-16 %

Uses:

Wool is used for manufacturing dressing such as flannel, domestic and crepe bandage and as filtering and staining medium.

SILK

Source

Silk is the fibre made from 

1.
Cocoons of Bombyx mori, the mulberry silkworm and other species of the family Bombycidae;

2.
Larvae of Antheroea species of the family Statunidae

Geographical Source

It is produced in China, Japan, India , Asia Minor, Italy, France and many other 

countries.

Cultivation and preparation

The eggs of silkwarm are kept at a temperature of about 0oC  to avoid premature 

Development. In about 4 weeks  they changes to larvae and after about 8 days 

larvae changes to chrysalis or pupal stage. In spine the cocoons. The cocoon are 

placed in warm water so that the gum is loosened and the silk fibre adheres to 

form single thread.
Morphological description

Silk threads are very fine, smooth, solid and yellow in colour. It possess 

considerable tensile strength and elasticity and hygrosciopic. When subjected to 

friction, the silk is positively electrified.

Microscopy

Bombyx silk :  It is seen as solid , structure less, twisted at distant interval and 

measures 25-60 microns in diameters.

Solubility :

Silk is easily soluble in Cuoxam, in cold (66%) sulphuric acid and in strong 

Hydrochloric acid. It dissolves with difficulty, on boiling with 5 % aqueous 

caustic alkali.

Chemical constituents:

Natural silk is composed of protein fibroin which on hydrolysis give amino acids

 mainly glycine and alanine. The proteins of silk contain C, H, O and N but no 

sulphur.

Chemical Test

See table 9.1 test number 1,2,3 and 6 and table 9.2 test numbers 1,2 and 3 are 

positive.

Uses :

Silk is used to prepare ligatures, sutures and sieves.

COMPUTER IN PHARMACY
Computer Application in Hospital

Computers have played an important role in the development of clinical pharmacy 

practice and basic pharmacy research. The use of need of large hospitals. The 

computer is which processor large  Quantity of data which may be numbers, letters or picture elements every fastly and accurately.
           The Modern physician is so busy that he does not have enough time to give personal attention to the patients. Todays pharmacist’s  responsibilities are also increased. Following is a list of commor capabilities and functions of modern hospital computer system.

1.
Patient record database manta.
2
Entries of medication orders.

3
Preparation of lists.

4
Patient medication profile.

5
Drug use review.

6
Drug therapy monitoring and problem detection.

7
Purchasing and inventory

8
Billing procedures.

9
Drug formulary search and update

10
Management information systems and decision support.

11
Integration with other hospital departments.

1.Patient Record Data Base Management


A pharmacy computer system must assure that the pharmacy’s  patient record database is continually updated to reflect the current status of all patients. This updating is done by assessing the database of admitting department to determine the information about recent admitting department to determine the information about recent  admission, discharges and patient transfers (ADT)The computer system should be capable of producing the other information such as: 
          Present diagnosis, allergies, weight,height,name of attending physician and other special note about the patient.

2.Entries of Medication Orders

       Rapid processing of drug order is the essential function of computer system. Formatted date entry screens should allow easy entry and retrieval of orders. A Pharmacist should be able to retrieve orders for review prior to administration to patient. Data may be entered by use of codes for drug name, dosing schedule. All the drug orders should contain following .
Drug name (code)

Drug generic name and strength

Roue of administration dosage schedule

Starting data

Stopping date

Physician code

Pharmacist verification code

Features :- The system should be capable of rapidly collecting and displaying entries by patient name or room number. It should be capable of scheduling , starting and stopping date automatically and separating the orders of patients on active drug therapy from those with no drug therapy.

3.Preparation of lists.

         The computer system should be capable of producing the labels and reports in the form of 

     1.Patient medication profile.
      2. “Fill-lists” for preparation of individual doses
      3.List of medications charged

      4. Drug order renewal lists for the prescriber and 

      5.Medication administration record (MAR)
    Orders entered for IV Solutions, admixtures and total parenteral nutrition (TPN)should be separately prepared. These orders should contain the following information.
     “Patient” and “Medication Order” identifying information start date and stop date.

       Administration rate. And 
        Order status (conditional o active).

        The system should be capable of calculating the flow rates and checking the incompatibilities. It should allow the conditional entry and its checking by pharmacist. The system should be able to prepare the lists of solutions soon to expire and to be prepared at pharmacy.

(4) Patient medication profile 

          The pharmacist keeps the prescription  records of patient which is referred to as patient medication profile. The purpose of patient medication profile is to provide the history of patients previous medication including a note on any idiosyncracies,  allergies and untoward medication effects together with a record of his current medication. This enables the patient’s medication to be monitored and provides the data for consultation. The patient’s medication profile contains the following basic information:
Patient’s name


: --------------------------------------------

Address 



: --------------------------------------------

Telephone No 


: --------------------------------------------

Age 




: --------------------------------------------

Date of birth 



: --------------------------------------------

Allergy or Sensitivities 

: --------------------------------------------
Special diet 



: --------------------------------------------

Chronic Medical Conditions
: --------------------------------------------


Date of Prescription Dispensed
: -------------------------------------------

Prescription item 


: -------------------------------------------

Dosage instruction 


: -------------------------------------------

Quantity 



: -------------------------------------------

Repeats (if any) and Prescriber
: -------------------------------------------

Medication Administration Records (MAR)

      The practice of keeping complete medication record is more useful and beneficial to all the health professionals in the hospital. The computerization in the hospital for this purpose is must for following reasons.

1) Preventing the Consumption of more time, personnel and money.

2) It acts as a guide to prescribe the drugs. Since the records of patient medication profiles are computerized and maintained, the physician the same while prescribing the drugs.
3) Computerization avoids drug- drug interactions and adverse effects of the drugs.
4) It is also useful for assessing and evaluating the economical position of the hospital and helps in maintaining the same.

5) It also helps in extending pharmacists professional activities in advising doctors on medicines and counseling patients.

 5) Drug Use Review (DUR)

           Drug use review can be defined as procedure for reviewing, analyzing and improving the quality of drug prescribing and use in medical practice.

           The drug use review in hospitals are generally drug specific or drug category specific. The common drug use reviews in the hospital are monitoring the usage of :

i) Drugs with high unit cost. 

ii) Drugs added to the formulary on conditional basis.

iii) Restricted drugs.

          The computer system should be capable of producing the DUR reports according to different parameters such as physician, date, combinations of patients, age , sex, weight, associated diseases. The DUR report may either be aggregate usage report or  detailed report.

6) Medication Monitoring (Drug Therapy Monitoring)

          The computerised medication monitoring systems have been used for altering and warning of potential adverse drug reactions. The information from many area is gathered to form a broad patient data base. The system integrates the gathered information and returns warning messages and suggestions regarding patient drug therapy to the pharmacist. The program ‘HELP’ (Health Evaluation Through Logical Processing) is used to allow experts in a medical specialty for defining the criteria of medical decision-making. The broad base and flexibility of HELP permits complete drug monitoring. After receiving the warning message from the computer the pharmacist contacts the doctor or nursing staff and discuss the situation. The system can be used to produce prescription labels and patient drug profiles. This system makes the pharmacist more efficient and  accurate in monitoring patient drug therapy. The system issues warnings more quickly than manual monitoring methods.

           Daily updated copies of drug profiles for each patient helps the pharmacist in reviewing the patient drug therapy. The drug profiles together with various drug interaction (drug-drug, drug-laboratory agent, drug-allergy, drug-disease ) detection capabilities of the computer greatly enhance the pharmacist’s service contribution. 

Features of the system 

1) the messages are presented in the form of pharmacological summary.

2) The drug interaction messages are integrated with computerized drug profile system .

3) All drug interactions which may occur in current drug therapy of the patient are reported by this system.

4) The information received from the system is to be used by either a physician of a pharmacist in the clinical area.

5) The system is useful in reducing the drug interaction and beneficial to interns and medical students. 

           The another system called “MEDIPHER” (monitoring and evaluation of drug interaction by a pharmacy oriented reporting system ) can be used for monitoring the drug interactions. This system issues the warning when potentially interacting drugs are prescribed for a patient. 

         Data base : If the prescription containing many drugs is entered in the computer for billing purpose, immediately the computer scan the drugs and issues the warning if there is possibility of drug interaction. Thus the computer helps in avoiding the drug interactions.

           The computer also issues the warning, if two or more brands of same drug are entered in it. Thus it avoids the drug duplication. 

            If two or more drugs of same class are included in the prescription that can be detected by the computer, a warning is issued, if the program of drug class duplication screening is included in the computer.

             Whenever the contents and instructions of medication and label of displaying the contents and instructions of medication and label printing to the computer after entering the prescription. This is useful in avoiding the human errors.
(7) Purchasing and Inventory Control


The computer can be effectively used for purchasing and inventory control in the hospital pharmacy as follows:

(a) Maintenance of perpectual Inventory Control:

Whenever an item is added to stock or removed from stock immediately the position of stock can be updated by the computer.  This operation of the computer is intimately linked to other operations such as receipt of good, dispensing of goods, billing  of goods, return of goods etc.

(b) Maintaining the Inventory Records: For annual auditing of the pharmacy department, records of numerous items are required to be typed laboriously.  This can be overcome by use of computer through perpectual inventory control and these records can be made ready for inspection at any time when needed.
(c) Calculation of Inventory: The computer can be used for calculating the value of each item recorded and these values can be printed out.  The A,B,C- analysis of items recorded can be done on the basis of their volume and cost.

(d) Automatic Updating of the price: The computer can be effectively used whenever there are changes in the prices of items recorded.

(e) Evaluation of Demand: The requirement of any item in the pharmacy can be assessed by analyzing the movement of various items from stock within a period of one year.

(B) Billing Procedures

The patient billing is a time consuming but important activity for the hospital pharmacy and its accounting department.  The hospitals accounting department is the first typical area where computerization is needed.  The pharmacy department must assure that all drugs leaving the pharmacy are billed to the appropriate patient’s account.  The computer system automatically charges the patient all medications and IV solutions ordered.  Other drugs charges may be entered in the computer manually.


The billing system should be such that it automatically accesses the fee schedule for items billed and capable of making the changes in fee structure easily.  The information usually included in the bill is;


Name, account number and address
Type of drug services received, charge and date.

[9] Formulatry Search and Update


The record of approved formulary drugs is maintained in a file; The computer system should be capable of displaying all drugs by descriptors code, therapeutic category or generic name.

[10] Management Information System


It is most important and essential to develop and maintain an information system which will help the management in decision making.

[11] Intergration with other departments of the Hospital


While designing and implementing the computer system for pharmacy, its dependence with other departments of the hospital must considered.  These departments are: Purchasing or accounting billing admitting nursing patient care units dietary and laboratory.

Drug Information Retrueval and Storage


Computeriztion of narcotics and other controlled substances may help in preventing excessive supplies and unauthorized dispensing of such drugs.  The specific identification codes are given to authorized person.  The drug control authorities are directly linked through computers to such records and are able to trace quickly the erring employees.  The program used for this purpose is DAWN (Drug Abuse Warning Network)


Another program called “ CLAUDE” (Computerised listing of abnormal and unusual drug effects) containing 17.500 abnormal effects on laboratory test of 1,500 drugs may be computersied to match the laboratory test effects of drugs with patient.  Because scanning manually for every patient is time consuming.  Computer matches it quickly and prints the warning about the results of laboratory tests.


Computerization is must in the area of drug information.  The new technology of ‘Data base’ is now developed to convert printed information to computerized information.  These data bases may be ‘on-line’ which are contacted through telephone lines.  Martindale’s Extra pharmacopoeia is available on-line.  Some other data bases available on-line are:

(i)
MEDLARS (Medical Literature Analysis and Retrieval system)


The earliest effort to computerize medical information retrieval results in the creation of MEDLARS by NLM.

(ii) MEDLINE (MEDLARS ON-LINE)

(iii) NLM (National Library of Medicine)

(iv) MICROMEDEX: It is a microcomputer based retrieval system that used a laser disk at the site for storage of data.

(v) International Pharmaceutical Abstracts( I.P.A.): It is available on-line print version.

(vi) Pharmaceutical News Index (PNI) Contains current news about devices, cosmetics and related health industries.  It provides newsletters which are not covered by printing in abstracts and indexes It is updated weelly.

Advantages: The most important advantage is time saving in conducting literature searches.  A pharmacist may require several hours to research a particular therapeutic question from a literature search covering about 10 years of articles.  It can be done in minutes and the computer search is more pleasant.


Only few seconds are required to broaden a computer search from a specific drug to entire therapeutic class, but manually it is a tedious job to search in the ‘ INDEX MEDICUS’


Retrospective searching can be carried out efficiently.

Computer applications in retail pharmacy (Community Pharmacy):


Computers have invaded every walk of life and almost all commercial organisation and business firms have undergone significant computerization with no exception of community pharmacy selected pharmaceutical functions.  While there are many possible uses; the systems are not now fully developed and utilized.  Following is a list of majority of community pharmacy functions that could be computerized.

1.Clerical: Preparation of prescription labels.

Providing a receipt for patient Generation of hard copy record of transactions.  Calculation of total prescription cost.  Maintenance of perpetual record of inventory status.  Accumulation of suggested orders based on suggested order quantities.  Automatically order required inventory via electronic transmission.  Calculation and storing of payrolls.  Preparation of annual withholding statements.

2. Managerial :- Preparation of dally sales reports.

Generation of complete sales analysis as required for a day week month year and to date for number of prescriptions handled and amounts in cash. Estimation of profit and financial ratio analysis. Production of drug usage reports. Calculation of gross margins, reported in all manner of details. Calculate number of prescriptions handled per unit time, to help in staff scheduling. Printing of billing and payment summaries. 

3. professional :-  Building a patient profile.


Storing of information on drug and other allergies to warn about possible problems.


Retrieval of current drug regiment for review. Monitoring of drug utilization. Updating of patient information in file. Printing of warning of drug-drug and drug-food interactions. Maintaining of physicians files including specialty, designation address, phone office hours etc.
MODERN DISPENSING ASPECTS

Role of pharmacist:


The safe and effective drug therapy occurs when patients are well informed about medications and their use.Knowled geable  patients exhibit increased compliance with drug regimens, resulting in inproved therapeutic outcomes. Therefore it is the responsibility of  the pharmacist and other health professionals to inform the patients properly about their drug therapy
Patient Counseling


With  the use of variour techniques of communications (verbal written or audio-visual) the pharmacist should inform, educate and counsel patients about the following items for each  drug

1 Name  of drug (Different names with  synonyms)
2 Use of drug and its action.
3 Route of administration and dosage schedule; dosage form and time of administration.

4 Directions and precautions for administration.

5 Directions and precautions for administration.

6 Common side effects of the drug.

7 Self-monitoring of drug therapy.

8 Adequate storage of the drugs.

9 Contraindications and interactions of the drug.

10 Information about prescription refill.

11 What to do in the event of missed dose.(s)

12 Specific information to specific patient or drug.

The patient needs practical useful information and the pharmacist should share his knowledge and he should communicate with the patient the above information.

1.Name of the Drug and its Action:- The pharmacist should inform the patient not only the name of the drug but also its other names (Synonyms).  He must explain the use of that drug and action on the body.  In brief he has to explain how the drug acts?

2.Route of administration : It is important for the pharmacist to inform the patient about the route of administration of drug.  Whether the drug is to be taken orally or it is to be applied locally or to be used in the eye, ear or nose or inserted rectally or vaginally.
The pharmacist should be sure that the patient understands how to use ophthalmic preparations, and suppositories.  Cocoa butter suppositories should be gently rubbed with fingers to melt the surface so that it achieves lubrication and ease un administration.  In case of eye drops, it can easily be demonstrated to the patient by placing the finger below the lower eyelid and pulling down and installation.

3.Time of administration: The pharmacist should instruct the patient when to take the medication e.g. some drugs should be taken on empty stomach i.e. about 1 hour before meal 2-3 hours after meal to insure adequate absorption of the drug.  The patient should be provided the medication calendar (which contains clock hours in vertical column indicating the name of drug and dosage to be taken at the time, the horizontal column contains the days of the mo9nth from 1-31) to avoid the duplication of the dosage.

4. Duration of therapy: The pharmacist should encourage the patient to continue taking the medicine for the prescribed duration of the treatment.  He should explain (specially in case of antibiotic therapy) that the course of treatment must be completed to achieve the best results.
5.Storage of Drugs: The pharmacist should instruct the patient regarding the storage of drugs, though these are labeled on the container.  The patient should be advised to store the drugs in a separate cabinet where children will not reach.

6. Adverse effects of drug: The patient should be informed about the adverse effects of the drug, but it is not necessary to inform about all the side effects e.g. Headache.  If informed about headache, the patient may induce headache due to suggestion or may scare the patient into not taking the medicine.  The patient should be informed of those side effects which will allay his fears and help him to avoid injury to himself e.g. change in colour of urine drowsiness.

  7. Restrictions: The patient should be informed well that he should avoid certain foods and drugs during the therapy.
E.g.: (1) Restriction of tyramine containing foods in patients on MAO inhibitor therapy.


(2) Restruction of aspirin in patients on anticoagulant therapy.
8. Allergic reactions: Before dispensing the drugs like penicillin or sulphonamides (having higher incidence of allergic reaction) the pharmacist should ask the patient about his allergic reactions in the past.  It helps in avoiding the further complications of treatment.

9.Removal of drug from package: The patient is not familier with the packaging of the product, as the pharmacist Hence the pharmacist should demonstrate the method of removal of drug from package to the patient so that he can handle it properly.

10. Refill information: The pharmacist should inform the patient verbally, whether the prescription is refillable or not.  If it is then for how many times it may be refilled and length of time during which it may be refilled.  If it is non-refillable, he should be instructed such, so that he may contact the physician for the same drug if needed.

Patient Compliance:


Patient non-complaince” means the patient is not following the directions for use of prescribed drugs.  He is at fault for inappropriate use of medication.  Many times the noncompliance is due to two reasons.
(i) Adequate instructions are not provided to the patient by pharmacist or physician, and

(ii) Instructions are not presented in a manner that patient understands.

It is a major problem in ambulatory patients and in children.

Consequences of Noncompliance:


The patient noncompliance results in either underutilization of drug or overutillization of drug.

Effects of Underutillization of Drug:

It may happen due to following reasons:

1. Taking less than the prescribed dose.

2. Discontinuing the drug before completing the course.

3. Omtting one or more doses.

 Underutilliztion may result in:

(a) Risk of toxicity : if the physician is unaware of the patient’s noncompliance in the treatment of hypertensive patient, the physician may increase the frequency of doses or prescribe the more potent antihypertensive drugs which results in toxicity.
(b) Danger of death: One report of anticonvulsant drugs reveal that undrutillization of anticonvulsant drug results in uncontrollable seizures and death.

(c) In patients with C.C.F. digoxin and hydrochlorthiazide are used together. Potassium chloride is also administered to these patients to replace potassium (Potassium loss occurs due to diuretic action). If patient stop taking potassium chloride, the potassium depletion results, 

Making the heart more sensitive to digoxin and toxicity of cardiac glycosides occur.

(d) In treatment of infectious disease with antibiotic therapy the patient may stop taking the drug when the symptoms disappears and hence he will not use all the prescribed medication.  This results in recurrence of the infection e.g.:Tuberculosis
Overutillization of drug results in increased risk of adverse reactions and toxicity.  The problem of drug abuse result from excessive use of medications.,

Factors Contributing to Noncompliance

Following are the various factors that result in the patient non-compliance:
Poor understanding of instructions.

Unpleasant taste of medication.

Fear of becoming drug dependent.

Side effects of the drug.

Multiple drug therapy.

Asymptomatic nature of the patient.

Delay of physician or pharmacist resulting in bored waiting for the drug.

Measurement of medication

Cost of medication

Frequency of administration

Duration of therapy.

Illness

Poor Understanding of Instructions: The instructions given by the physician or pharmacist may not be followed correctly.  There may be wrong interpretation of the instructions given on the label e.g. in interpreting a prescription that read “Tetracycline 250 mg every 6 hours.” Some patients interpret as around the clock and take the dose 4 times while some divides to 18 hours (awaking duration) by ‘6’ and takes the dose only 3 times.


Unpleasant taste of medication: It is the common problem with the use of oral liquids by children.  Use of flavours and sweetenrs in antimicrobial agents help to improve the compliance.


Fear of becoming drug dependent: Some patients think that they may become drug dependent for the activities like sleep.

Side effects: The adverse effects (nausea, vomiting, hair loss) of many antineoplastic drugs are sufficiently distressing, due to reduction in quality of life which results in noncompliance.



The ability of certain antipsychotic and antihypertensives to cause sexual dysfunction also resulted in noncompliance.



The warning of possible adverse reactions to the patient may result in noncompliance.



Multiple drug therapy: It is generally left that the greater the number of drugs a patient is taking the higher is the risk of monocompliance.  The similarity of appearance (Size,colour,shape) of may be confusion of patient between two small white tablets one of 0.25 mg digoxin and another of 40mg furosemide.


Asymptomatic nature of patient: In case of asymptomatic patient. It is difficult to convenience a patient by explaining thwe value of drug therapy.  This results in noncompliance especially in hypertensive patients, since lack of symptoms after discontinuing therapy.



Delay of physician or pharmacist visit: If a patient has to wait for much time in getting the prescription or drugs from physician or pharmacist the poorer is the compliance.  Reduction in these delays have resulted in more favourable patient response.



Measurement of medication: Many times a patient gets confused in measuring the medication especially liquid preparation or number of tablets


Cost of Medication: The expenses involved is the major reason for some patients for not having the drugs or some patients take the medication less frequently than required.  As soon as the symptoms disappear, the patient may discontinue the higher priced drugs such as antibiotics.



Frequency of administration: Many drugs must be given at frequent intervals to maintain the specific blood level.  Due to frequent administration the patient’s routine life gets distributed resulting in noncompliance.  Hence the dosage regimen should be simple and convenient.


Duration of therapy: There is greater risk of noncompliance in patients having chronic disorders requiring longer duration of therapy.



Illness : The nature of patient’s illness may contribute to uncompliance.  The patients with chronic hypertension psychiatric disorders and schizophrenia are more likely to be noncompliant.

Steps of improve Compliance:

1.Identification of risk factors that may contribute to non-compliance.

2. Educating the patient: By means of effective verbal and written communication with the patient

3. Development of treatment plan with recognition of patient’s normal pattern of activities.

4. Designation of specific times of day at which medication is to be taken.

5. Monitoring therapy.

6. Patient motivation.

Advice for Use of Common Drugs:


The effective communication between pharmacist and patient greatly reduces the non-compliance.  Advice to patients on their medication must also based on knowledge of the action of the drug. The following type of advice or information is required by patient on their prescribed medicines.
1.Indications

2.Dose to be taken

3.Frequency of dosing Specification about timing.

4.Administration in relation to food.

5.How to use special administration devices.

6.What to do if dose is missed.

7.Adverse effects:

(a) Its recognition and 

(b) Action to be taken.
8.Duration of therapy.

9.Prevention of the followings:

Alcohol, oral contraceptive, driving, specific hobbies.

Examples of few drugs for which specific and simple advice is required are listed belowp:

1.Antidiabetic drug: Do not drink alcoholic beverages.

2.Antacid tablet: Do mot swallow but chew it.

3.MAO Inhibitors: Avoid cheese, alcoholic beverages, and liver or yeast extract.

4.Salicylates, phenyl, butazone and oxyphen butazone: Do not take on empty stomach.

5.Liquid Paraffin: Do not use for prolonged time.

6.Diazepam: Drug causes drowsiness hence do not drive a vehicle or work on dangerous machinery.

7.Ampicillin: (1) It should be taken on empty stomach i.e. one hor before or two hours after food.

8. Spermicidal Jellies and creams: These should be applied 10-30 minutes before intercourse and must remain in the vagina for 6-8 hours afterward.

9 Phenolphthalein (laxative) : It may colour the faces and urine pink.

10.Bisacodyl, tetracycline: Do not take with milk or antacid.

11.Cascara sagrada: Avoid breast feeding. It may colour the urine pale yellow to reddish brown.

12.Aluminium hydroxide: Constipation may occur.

13. Phentoin Phenobarbital : Expose yourself to sunlight in the morning.

14. Diphenhydramine: It may causes sedation.

15. Nitrates; (1) After long term use, do not suddenly stop using it.  Stopping suddenly may bring on : attacks of angina.


(2) Dizziness, light headeness or a fainting feeling may occur especially when you get yp quickly from lying or sitting position.

16.Penicillins: (1) If diarrhoea occurs, do not take any antidiarrhoeal medicine.

(2) Oral contraceptives are ineffective during ampicillin or penicillin – V therapy.

General Advice About How to store the medicine:

Store away from heat and direct sunlight.

Keep out of reach of children.

Do not store medicine in the refrigerator unless directed to do so.

Do not keep outdated medicine or medicine no longer needed.

Medication History:

It is the pharamacist’s responsibility to obtain and document the medication history for ambulatory patient’s by interviewing them.  The history includes the past and presenty use of prescription  and nonprescription drugs, drug allergies, previous adverse effects associated with medication use and an estimate of the patient’s compliance with medication regimen.
Objectives of Medication History

1. To know that which drug causes allergy and adverse drug reactions.

2. To prepare a list of patient’s current and past medications.
3. To study the patient’s compliance for drugs.
4. To know the patient’s self prescribing habit and which OTC drugs he prefers to take.
5. To study his routine life i. e. various habits, such as alcohol, tea, tobacco etc.
6. To know about the diet preparations of the patient.
QUESTIONS
1. Describe the role of pharmacist in patient consulling.

2. Define patient “Compliance” and give the reasons for noncompliance.

3. Describe the consequences of patient noncompliance.

4. Name the factors contributing to non-compliance.  Describe any three.

5. How will you improve the patient compliance.

6. What advice will you give about following drugs;

(i) Diazepam

(ii) Ampicillin 

(iii) Antacid tablet 

(iv) MAO inhibitors.

(v) Salicylates.

7. Write in short about medication history.

