W- Drug Formulary

	DRUG KEY

	1
	BLOOD (inc antiplatelets)

	2
	NERVOUS

	3
	ANALGESICS (inc NSAIDS except aspirin)

	4
	GASTRO INTESTINAL

	5
	METABOLIC

	6
	RESPIRATORY

	7
	GYNECOLOGICAL, OBSTETRICS, SEXUAL

	8
	CARDIAC

	9
	RENAL (inc diuretics)

	10
	MUSCULO SKELETAL

	11
	PSYCHOLOGICAL

	12
	MISUSE


Ref: All Except Drugs of Misuse from Winstanley / Walley / NHS Prodigy
	DRUG THEORY

	Drug
	Any molecule used to alter body functions (thereby preventing / treating disease)

	Pharmaco- dynamics
	Describes the physiological & biochemical effects of drugs at a whole, tissue and molecular level.

	
	Relationship b/w Dose and Response

· AGONIST:

· Binds to receptor ( produces a response

· Potency: Relative conc needed to ( given response.

· ANTAGONIST:

· Competitive: Binds with receptor ( rapidly reversible ( inhibit response e.g. b blocker

· Non Competitive: binds with site other than natural agonist site ( nearly irreversible ( duration of effect dependant on rate of receptor turnover eg. Omeprazole

· THERAPEUTIC WINDOW

· Variation b/w individuals due to:

· 1. Difference in endogenonous agonists eg. Catacholamines.

· 2. Variance in receptors: Upregulation eg. B blockers ( rebound hypertension / Downregulation

	Pharmaco- kinetics
	Description of processes affecting amount of drug reaching target location and its ultimate fate:

· ABSORPTION

· DISTRIBUTION to tissues

· ELIMINATION: irreversible removal from body.

	Absorption (absorption rate > elimination rate)
	Factors Affecting Absorption:

LIPID SOLUBILITY:

· Only unionized bits of drugs are lipid soluble.

· Most drugs are weak acids / bases ( degree of ionization determined by surrounding pH.

· Different drugs have different pKa (pH at which 50% drug is ionized)

SURFACE AREA & TIME:

· ( Surface area  (eg. Small stomach, fast rate of gastric emptying)( ( absorption rate

· Time

BLOOD FLOW:

· GI blood flow norm ( BUT may be compromised. Muscle flow is variable- if hypotensive ( IM drugs may be absorbed slowly.

BIOAVAILABILITY

· Fraction of dose which proceeds unaltered from site of administration ( systemic circulation.

· IV = 100% (Bioavailability: 1.0)

· If not 100%: may be due to: breakdown from acid, metabolized by enzymes in gut wall / liver before systemic venous blood (1st Pass Effect)

	Distribution (absorption complete. Rapid ( in [plasma] as drug ( tissue)
	PLASMA PROTEIN BINDING:

· Most drugs travel in plasma (1- bound to plasma proteins e.g. albumin, 2-in solution e.g. dynamic)

· ( Distribution affected if plasma concs ( / (
· Albumin conc ( in liver cirrhosis

· aa glycoprotein ( in acute infection

Tissue Distribution

· Degree to which a drug is likely to accumulate in a tissue can be predicted from LIPOPHILICITY and BLOOD FLOW of tissue

· Lipophillic drugs, largely unionized at physiological pH (7.4), cross even tight junctions b/w endothelial cells in CNS

· Hydrophillic drugs, largely ionized at physiological pH, cross membranes poorly and accumulate in LEAKY capillaries of muscle endothelium.

APPARENT VOLUME OF DISTRIBUTION:

· Once in tissue ( drug may/may not bind to macromolecules.

· VD = [Drug] body / [Drug] plasma
·       = High if tissue binding (, Low if (
· ( close to plasma vol

BIOTRANSFORMATION:

· Transformation of drug ( polar, water sol compound which may be more easily eliminated in urine / bile.

· Factors affecting:

· Genetic: levels of certain enzymes eg. Drugs eliminated by acetylation

· Disease Induced: eg. Liver diease…( metabolism of opiods

· Drug Induced: some drugs act as cytochrome P450 enzyme inhibitors / inducers

· Examples of inducers:

· Rifampicin

· Carbamezepine

· Phenobarbitol

· Phenytoin

· Examples of inhibitors:

· Cimetidine

· Erythromycin

· Ciprofloxacin

· Isoniazid

· Drug Induced: Most drugs metabolized by concentration independent mech (always excess enzyme capacity ( constant rate of metabolism). Some drugs saturate enzymes ( proportion of drug metabolized in set time diminishes as its conc rises (zero order process) eg. Phenytoin.

	Elimination (Distribution now complete. Reduction of [plasma] as drug eliminated)
	Rate of excretion usually without clinical importance BUT…if metabolites retain pharmacological activity (eg. 1o metabolite of acebutol) ( drug action may be determined by excretion not biotransformation.

· Glomerular Filtration: only unbound drug may be filtered since protein mols too big.

· Tubular Secretion: if no reabsorption, rate of excretion > rate of filtration

· Tubular Reabsorption: useful in determining drug poisoning levels.

Other Routes:

· Biliary- may be secreted in bile…lost in faeces, but may be reabsorbed if hydrolysed by gut bacteria (Enterohepatic circulation)

· Minor Routes: saliva, sweat, tears, expiration, breast milk.

	
	Half life: Time taken for [drug] to ½ (hrs)
Area under curve: g / L / hr…used to ( VD, clearance, bioavailability

Clearance: hepatic + renal = Total Clearance


	RECEPTORS

	Cholinergic
	NICOTINIC: Stimulated by Ach and Nicotine

· Antinicotinics used in anaesthesia as muscle relaxants.

MUSCARINIC: Stimulated by Ach and Muscarine

· ( Antimuscarinics (
· Eye: pupil dilation

· CNS: ( dose: sedation, ( dose: agitation, seizure, coma

· GUT: ( salivation, gastric secretion, GI motility

· Heart: ( HR

· Bronchi: bronchodilation

· Bladder: relaxation

· Sweat G: ( secretion

	Adrenergic
	· A1: ( ( intracellular Ca2+ ( contraction of smooth muscle

· A2: ( ( cyclic AMP ( NA release

· B1: ( ( cyclic AMP ( ( HR and contractility

· B2: ( cyclic AMP ( smooth muscle relaxation

· DOPAMINE: ( renal vasodilation (controls renal flow)


	Name:
	Warfarin (Coumadin)

	Class:
	Antithrombotic Agent (Oral Anticoagulant)

	Mech:
	· Vitamin K antagonist ( ( (-carboxylase & epoxide reductase ( Vit K ‘deficiency’ ( (  thrombin, factors, VII, IX, & X, and proteins C & S ( inhib. of synth. of active coagulation factors.

· Does not alter organized clots.

· Body has 3 days supply of Vit K, therefore takes 3 days to become effective.

	Absrbtn
	Oral.

	Dist:
	Almost completely bound (99%) to plasma proteins (mainly albumin).

	Metab.
	Microsomal P450 enzymes in liver and kidneys.

	Excrtn, t½
	Urine and stool.

	Toxicity/ S.E.s:
	SE: Bleeding- spontaneous or after minor trauma, 

CI: Pregnancy: in 1st Trim-Teratogenic. 3rd Trim- Vit K ( ( intracranial bleed at birth + ( bone formation

DI:
· Drugs inhibiting P450 enzymes ( ( warfarin effect: (erythromycin, ciprofloxacin, cotrimoxazole, metronidiazole, fluconazole.)

· Drugs enhancing P450 enzymes ( ( warfarin effect: (rifampicin, many antiepileptics)

· Antiplatelet drugs: e.g. aspirin

	Utility:
	Prevention of recurrent thrombotic events following acute Rx w/heparin.  Valvular heart disease, prosthetic cardiac valves, AMI, atrial fibrillation.

	Special Features:
	· Max. Effects require 2-7 days.  Init. response may be procoagulant due to inhib. of protein C.  Should have 6 day overlap w/heparin.  Monitor PT.

· Dose adjusted according to INR (International Normalised Ratio)- Usually 2-3 for thromboembolic disease, 3-4.5 for arterial disease.

· Advice: Bruising may appear. If ++, or haemorrhage … go to doctor. if miss dose on same day, take it. If realize next day, do not double up. Stable diet. Avoid CI eg. Aspirin, Herbal- ST J wort, Ginko.

· Effects of drug may be reversed with Vit K IV: takes several hrs to act…urgent cases may need clotting fators (IV fresh frozen plasma / factor concentrate)


	Name:
	Streptokinase (Streptase)

	Class:
	Antithrombotic Agent (Thrombolytic Agent)

	Mech:
	· Derived from (-haemolytic streptococci.

· Forms a complex with plasminogen, exposing its active site. Plasminogen ( Plasmin ( Breaks down Fibrin.

· Poor thrombus specificity- catalyzes conversion of circulating & fibrin-bound plasminogen ( systemic lytic state.

	Absrbtn
	IV. Admin. w/large loading dose to overcome plasma antibodies.

	Dist:
	

	Metab.
	

	Excrtn, t½
	Lasts about 3-4 hrs

	Toxicity/ S.E.s:
	SE: Bleeding, Allergy

CI: Active peptic U, Bleeding condition, Severe Hypertension, Recent Surgery / Trauma, Prolonged CPR

	Utility:
	Treat acute MI (w/in 6 hr. of symptoms), massive PE, acute proximal vein thromboses, occlusion of dialysis access sites and indwelling catheters, occlusion of prosthetic heart valves.

	Special Features:
	· Best results in pts that receive therapy < 1 hr (Golden Hour) and especially < 20mins after onset of symptoms.

· Pts. w/antibodies (from prev Tx / streptococcal infection) may ( allergic reaction (1-2% pts)

· Alteplase: naturally occurring activator of plasminogen produced by genetic recombinant techniques. As effective if not > than Streptokinase and no allergy, BUT may be associated with > haemorrhagic comp + > Expensive.


	Name:
	Heparin

	Class:
	Antithrombotic Agent (Anticoagulant)

	Mech:
	· Accelerates action of antithrombin III ( inactivation of Factors XIIa, IXa, Xa, IIa. ( Effect primarily due to thrombin inhib ( Prevents further clot formation & thrombus propagation.

· (Does not alter organized clots).

	Absrbtn
	IV, continuous IV(immed. onset.

SC(1-2 hr onset w/variable bioavail.

	Dist:
	

	Metab.
	Hepatic

	Excrtn, t½
	Rel. short t½.  ( t½ w/pulm. embolism.  ( t½ w/hepatic cirrhosis or end-stage renal disease.

	Toxicity/ S.E.s:
	SE: Bleeding- site of infection / more distal, hypersensitivity (rare), thrombocytopenia (reg platelet count necessary if > 5 days), osteoporosis and alopecia in chronic use.
CI: Non-teratogenic as does not cross placenta, but discontinue prior to delivery.

	Utility:
	Immediate / Short term anticoagulation

Unstable angina

	Special Features:
	· Heparin is naturally occurring.

· Reversal: Stop Heparin or Protamin IV (bind to heparin & reverses effects)…too much ( anticoagulant itself

· Monitor PTT to achieve desired dose—1.5-2.5x normal PTT is therapeutic

· LMWH may be given SC. Longer ½ life,. They are purified derivatives ( more consistent activity ( need less monitoring. More expensive. ( Protein binding. ( Interaction with platelets.


	Name:
	Acetylsalicylic Acid (Aspirin)

	Class:
	Salicylate: Antiplatelet / Anti inflammatory / Analgesic / Antipyretic 

	Mech:
	Irreversible inhibition Cyclooxygenase (

[image: image1]


	
	= Antiplatelet

( Prostaglandins (inc Thromboxane PG-A2) ( ( activation of GPIII receptors ( ( Platelet aggregation

	
	=Anti inflammatory

( Thromboxane A2 ( Vasodilation ( ( blood flow ( ( permeability of post capillary blood vessels.

	
	=Analgesic 

( sensitivity of nerve endings to pain producing mediators

	
	=Antipyretic

Disturbance of hypothalamic thermostat ( ( set point

	Absrbtn
	Rapidly absorbed in stomach and upper intestine. Also absorbed through skin. pKa = 3.5, so gastric acid ( ( absorption. Enteric coating may delay absorption.

	Dist:
	pH-dependent passive (non-ionic) diffusion. Active transport in renal tubules. 90% bound to albumin.

	Metab.
	Hydrolyzed by tissue/blood esterases.

Conjugated in liver.

	Excrtn, t½
	· Salicylate & metabolites excreted in urine.

· pH-dependent- 30% excretion in alkaline urine, 2% in (acidic urine.

· ( doses (600 mg) = 1st order; t½ = 3-5 hr.

· ( doses (4 g/d) = 0 order, t½ = 15 hr.

	Toxicity/ S.E.s:
	SE:
· GI bleeding and ulceration—Due to ( doses, but may occur with ( lower doses. Painless bleeding may ( iron-deficiency anaemia. (Aspirin is not COX II specific, therefore inhibits PGs produced with COX I that protect stomach lining)

· Hypersensitivity—often in patients w/nasal polyps, asthma, or chronic urticaria (20-25%)( urticaria, angioedema, hypotension, bronchial oedema, laryngeal edema.

· Bleeding
· Pregnancy—reduced birth weight, ( perinatal mortality, ante/post-partum haemorrhage, prolonged gestation.

· Renal effects—low doses ( ( uric acid excretion; high doses ( ( uric acid excretion.

· Poisoning—acute ( resp. alkalosis (hyperventilation), metabolic acidosis (fixed anion).  Correlates w/plasma conc.

· Chronic ( higher brain conc. than in acute poisoning; greater toxicity than plasma conc. would suggest. More resistant to treatment than acute poisoning.
DI:
· Alcohol ( ( gastric bleeding.

· Diuretics: NSAIDS ( salt retietnion ( ( potency of diuretics ( deteroioration of BP / HF control
· Lithium: Clearance of Li is (
· Aminoslycosides, Semisynthetic penicillins, Cephalosporins: Acute Renal F may precipitate.

CI: Bleeding disorders, Peptic U, Severe hepatic damage, Vit K deficiency, Haemophilia; Asthma (sensitive to aspirin).

	Utility:
	Analgesia: Asp / Ibu- Headache, dysmenorrhoea; Naproxen- Rheumatological Conditions, Bone Metastases, 
Antipyretic: Asp- Childhood fever (but Reye’s syndrome fears ( ( to Paracetamol)

Antiplatelet: Asp: Ischaemic Heart Disease:
· Unstable angina (( Risk of infarct)

· Stable angina (( Risk of severe exacerbations and may slow disease progression)

· Acute MI (( Mortality to similar extent as thrombolysis [synergistic effect])

· Post MI (( Risk of further ischaemic events)

· (Risk CV, Cerebrovascular Event pts

· Post CV surgical procedures (( closure of coronary artery grafts, restenosis after coronary angioplasty.)

	Special Features:
	· Aspirin: Low dose Rx optimal—75-325 mg/d.

· Other Antiplatelets: Dipyriamole, Clopidogrel: Block adenosine receptors ( ( Activation of GPIII receptors ( ( Platelet aggregation

· Other NSAIDS: Ibuprofen: ½ life: 2 hrs. Naproxen: 12 hrs.


	Name:
	Simvastatin (Zocor)

	Class:
	Blood Lipid-Lowering Agent (HMG CoA Reductase Inhibitor)

	Mech:
	Inhib. of HMG CoA reductase ( ( Cholesterol pool, ( apoB/E receptor activity, ( LDL clearance.  Large reduction of cholesterol and LDL.  Little/no ( in TGs, little/no ( in HDL, no change in VLDL.

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Headache, abdominal pain, ( LFTs / Creatine Phosphokinase, Myositis
DI: May interfere with Warfurin metabolism.

	Utility:
	Hypercholesterolaemia

	Special Features:
	Most effective drug class for lowering LDL.  Probably better tolerated than other cholesterol lowering drugs.  Synergistic effects w/resins and niacin.  If taken once/day, take at night (peak cholesterol synth. occurs between 12:00-3:00 a.m.).


	Name:
	L-Dopa

	Class:
	Antiparkinsonian Agent (Precursor)

	Mech:
	· Inactive and can cross BBB (unlike Dopamine) ( Converted to dopamine in the brain (by L-aromatic acid decarboxylase).

	Absrbtn
	Oral. Absorbed from small intestine via non-specific AA transport system (since structure similar to aa).

Absorption slowed if other AAs present (i.e.,after meal)

	Dist:
	Even when combined with decarboxylase inhibitor, only about 10% enters brain

	Metab.
	Extensive 1st Pass

	Excrtn, t½
	Short

	Toxicity/ S.E.s:
	SE:

Nausea / Vomiting- Dopamine is 1o neurotransmitter of CTZ in brainstem ( nausea. Reduced by combination of levodopa with decarboxylase inhibitor.

Dyskinesias-Excessive & abnormal involuntary movements. Seen in 80% pts with prolonged use. Includes: facial choreoathetosis (writhing movements), hemiballismusm dystonia, tics, myoclonus.

Cardiovascular- Postural hypotension is common but some develop hypertension; also tachyarrhythmias. Erratic Response, severe bradykinesia.

On/off phenom.-In late PD, patient rapidly fluctuates btwn. Having no beneficial effect from L-Dopa to having good mobility (but often w/signif. dyskinesia).  

CI- Psychosis, Closed-angle glaucoma.

DI: Vit. B6 may ( efficacy, Non Selective MAOI may ( severe hypertension

	Utility:
	Parkinson’s symptoms
May initially produce complete improvement in rigidity, bradykinesia, & tremor.

	Special Features:
	Dopamine is cause of peripheral adverse effects

( Must be admin w/a peripheral decarboxylase inhibitor (carbidopa) which does not cross BBB ( peripheral decarboxylation ( more L dopa available in brain & less peripheral dopamine induced SE


	Name:
	Bromocriptine, Peroglide, Ropinerole

	Class:
	Antiparkinsonian Agent (DA agonist)

	Mech:
	B: Full agonist at D2 receptors, partial agonist at D1 receptors

P: Full agonist at D1 & D2 receptors

	Absrbtn
	

	Dist:
	

	Metab.
	Presystemic Metabolism. Hepatic metabolism.

	Excrtn, t½
	B&P: 3-7 hr

	Toxicity/ S.E.s:
	SE: Nausea, dizziness, visual disturbance, vivid dreams, postural hypotension. Idiosyncratic reactions rare.

Ergot Derivatives (see end) ( Fibrotic Reactions:

Pulmonary, Pericardia, Retroperitoneal ( kinked ureters.

	Utility:
	· Adjacent therapy in P disease esp when ( response to L Dopa

· Monotherapy in early P disease esp in younger pts.

	Special Features:
	· Longer duration of action than L-Dopa.

· Doesn’t depend on residual dopamine neurons.  ( May be more useful in late PD.

· Old DA agonists eg B, P are Ergot (fungus) derivatives and give more S/E. R is not ( ( SE


	Name:
	Selegiline (Deprenyl, Eldepryl)

	Class:
	Antiparkinsonian agent (MAO-B Inhibitor)

	Mech:
	· Dopamine is metabolized by both MAO-B & COMT

· Selegiline (  selective inhibition of MAO-B ( ( dopamine levels

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: GI upset, confusion

Mild wearing off & on/off phenomena.

( Mortality in one major study

	Utility:
	Relieves symptoms of Parkinson’s Disease: restores clinical response to L Dopa tolerance / on off symptoms

	Special Features:
	Doesn’t diminish freq. of late PD problems nor postpone their development.

Entacapone is a COMT inhibitor

SE: GI upset. Rare: Hepatitis


	Name:
	Trihexyphenidyl (Artane)

	Class:
	Antiparkinsonian Agent (Anticholinergic)

	Mech:
	Dopaminergic actions are opposed by Ach

· Antagonizes muscarinic receptors, somehow producing alleviating effects

· (

	Absrbtn
	Oral

	Dist:
	

	Metab.
	

	Excrtn, t½
	Duration of action 6-12 hr

	Toxicity/ S.E.s:
	SE: Dry mouth, Constipation, Urine retention, Tachycardia, Confusion, ( intra ocular pressure, 

CI: Glaucoma, Prostatic hypertrophy.

	Utility:
	Relieves symptoms of Parkinson’s Disease. Useful in treatment of Parkinsonian syndromes produced by antipsychotic medications: Dopamine levels are ok, but neuroleptic drugs are DA antagonists.

	Special Features:
	Benefit is often short-lived (3-4 months). 20-30% symptomatic improvement in 50-75% of patients.

All drugs in this class resemble atropine (Belladonna: used for dilating pupils)


	Name:
	Phenytoin (Dilantin)

	Class:
	Antiepileptic Agent (Tonic-Clonic/Complex-Partial)

	Mech:
	· Binds to inactivated Na+ channels ( prevents return to resting state (depolarisation) which is necessary for generation of AP ( inhibits high freq discharge

	Absrbtn
	Good absorption from gut

	Dist:
	69-96% protein binding- but can be displaced by other drugs

	Metab.
	Clearance is ( in liver disease and ( in pregnancy

	Excrtn, t½
	10-34 hr (adults), 5-140 hr (kids).

	Toxicity/ S.E.s:
	SE: Dose-related- nystagmus, diploplia, cognitive impairment, incoordination, dyskinesias, seizure exacerbation, nausea, sedation.

SE: Non-dose-related- hirsutism, coarsening of facial features, exacerbation of acne, gingival hyperplasia, neuropathy, ( vit D metabolism ( folate deficiency anemia & osteopenia. (Remember: Phenytoin is not Pretty- Hitsuitism, Acne, Coarse Features, Gum Hypertropy)
SE: Idiosync.—fever, allergic dermatitis, lymphadenopathy, fetal drug effects, hepatic failure, SLE-like rxn, hyperglycemia, aplastic anaemia, granulocyte suppression.

DI: Enzyme Inducer: Levels ( with sulphonamides, sulphonureases, ketoconazole, cimetidine.

CI: Porphyria may be exacerbated, Women of Childbearing age: Teratogenic effects: cleft palate / lip, congenital heart disease

	Utility:
	2nd DOC after Benzodiazapine in Status Epilepticus.

Tx: of partial / tonic clonic seizures, but not other Gen types. Other drugs preferred due to Phenytoic SEs

	Special Features:
	Therapeutic Drug Monitioring is essential. Zero Order Drug- blood levels ( disproportionately to dose increments. 


	Name:
	Carbamazepine (Tegretol)

	Class:
	Antiepileptic Agent (Tonic-Clonic/Complex-Partial)

	Mech:
	· Binds to inactivated Na+ channels ( prevents return to resting state (depolarisation) which is necessary for generation of AP ( inhibits high freq discharge

	Absrbtn
	Given with food ( slower absorption ( allows pts to tolerate higher dose.

	Dist:
	66-89% protein binding

	Metab.
	Mainly hepatic

	Excrtn, t½
	36 hrs after 1st dose ( falling by up to 50% with long term use (it is a hepatic enzyme inducer)

14-27 hr (adults), 8-28 hr (kids)

	Toxicity/ S.E.s:
	SE: Dose-related—double vision, blurred vision, vertigo, cognitive impairment, lethargy, behavioural changes, dyskinesias, cardiac conduction disturbance.

SE: Non-dose-rel.—diarrhoea, fluid retention.

SE: Idiosync: include aplastic anaemia, agranulocytosis, rashes, hepatic & kidney failure.

DI Enzyme inducer: oral contraceptives, warfarin, levels ( with sodium valproate.

CI: Liver F, Porphyria, Women of Childbearing age: Teratogenic effects: Spina Bifida

	Utility:
	· DOC for partial seizures. Also used for tonic/clonic. 

· Treatment of pain assoc. w/true trigeminal neuralgia.

· Mx Acute mania & maintenance of bipolar disorder.

	Special Features:
	Preferred over Phenytoin due to fewer S/E


	Name:
	Lamotrigine (Lamictal)

	Class:
	Antiepileptic Agent (Complex-Partial)

	Mech:
	· Inhibits release of excitory amino acid neurotransmitters (glutamate)

	Absrbtn
	Oral ( 100% bioavailability.

	Dist:
	Protein binding 55%

	Metab.
	Primarily hepatic metab.

	Excrtn, t½
	Long t½.

	Toxicity/ S.E.s:
	Most common—Rash (3%)

Less common- Angioedema, multiorgan failure

DI:—( w/phenytoin, carbamazepine; ( w/ valproate

	Utility:
	Adj. therapy of partial seizures, including secondarily generalized.  Possible alt. for generalized absence

	Special Features:
	Not an enzyme inducer – as opposed to Carbamazipine.


	Name:
	Sodium Valproate (Depakote, Depakene)

	Class:
	Antiepileptic Agent (Absence/Tonic-Clonic/Complex-Partial)

	Mech:
	· Exact mechanism of action unknown.

· Inhibits GABA-T (t: transaminase) ( ( CNS levels of GABA ( hyperpolarisation ( neuronal inhibition 

· ( In both Na and K conductance

	Absrbtn
	

	Dist:
	80-95% protein binding.

	Metab.
	

	Excrtn, t½
	6-15 hr (adults), 8-15 hr (kids).

	Toxicity/ S.E.s:
	SE: Dose-rel: GI upset, ( Liv enzymes, tremor, behavioural (.

SE: Non-dose-rel: Weight (, nausea, alopecia (+:1in 2 ++1 in 10), ( hair texture.

SE; Idiosync. Hepatic failure (esp. kids <2 y.o. on mult. drug therapy), pancreatitis, coma.

DI: May inhibit metabolism of carbamazepine.

CI: Liver F, Women of Childbearing age: Teratogenic effects- NTD (risk = 1-5%)

	Utility:
	A DOC for Generalised seizures.

Tx of bipolar disorder & Mx of aggression or violence.

	Special Features:
	


	Name:
	Diazepam (Valium)

	Class:
	Benzodiazepine (Antiepileptic: Absence, Anti anxiety-Sedative-Hypnotic Agent)

	Mech:
	· Anxiety / Epilepsy may be reduced by ( the amount of electrical activity in the brain (Limbic System for anxiety: Part of brain responsible for emotions)

Action Potentials (AP) along a neuron need a positive charge to fire.

(
If there is a surplus of –ve charge, the AP will not transmit

(
One way of ( the –ve ions is to open Chloride ion (Cl-) channels…also known as Hyperpolarisation
· GABA (Gamma-aminobutyric acid) is a Major INHIBITORY neurotransmitter that works by opening post synaptic chloride channels. Benzodiazepines potentiate GABA!

( ( Electrical Activity may be desired effect e.g. in anxiety, however CNS depression (sedative actions) ( host of S/Es.

	Absrbtn
	Oral ( rapid absorption (large variability in indiv. responsiveness).  IV for seizures & conscious sedation, but may cause pain & phlebitis. IM ( poor bioavailability (avoid).

	Dist:
	Highly lipid Soluble ( Readily distributed in brain. Most (90%) bind strongly to plasma proteins.

	Metab.
	Converted in liver ( active metabolites (( in elderly)

	Excrtn, t½
	Urine—mostly metabolized.  Long—50-150 hr. May accumulate in older pts. Active metabolites.

	Toxicity/ S.E.s:
	SE: All dose-related.

Acute
· Excessive depression of CNS fxns (drowsiness, sleep, confusion, disorientation, ataxia, slurred speech, nystagmus, mild amnesia, dementia).

· May also cause aggression, hyperactivity, delirium, insomnia (( REM sleep (Sleep composed of 25% REM and 75% NREM)).

· Large doses or mixture w/depressants (e.g., EtOH) may cause respiratory depression, coma, hallucinations, nightmares, confusion.

Chronic
· Impaired thinking/memory, weight gain/loss.  May exacerbate depression.

· Habituation & physical dependence (has similar psychological effects as OH) ( w/drawal syndrome.

· Abrupt discontinuation ( risk for convulsion (but less risk than w/newer BZDs).  Symptoms have long latency (5+ days).
Overdose 
· Vomiting/ aspiration, Serious CNS (inc respiratory) depression (rarely fatal w/support unless pre existing respiratory disease).

· Development of tolerance.
CI: Respiratory / Severe Liver Impairment

DI: Other sedatives (OH, non benzodiazepine sedatives like zopiclone & chloral hydrate, Cimetidine (inhibits metabolism), Antimicrobials (inhibits metabolism)

	Utility:
	· Anxiety

· Insomnia

· Relief of alcohol w/drawal symptoms

· Anaesthesia.

· Sedation—all BZDs are DOCs for sedation.

· Anticonvulsant—a DOC (IV) for status epilepticus or drug-induced seizures.

· Skeletal muscle relaxation—spasms, tetanus, orthopedic manipulations

	Special Features:
	· FLUMAZENIL (a benzodiazepine antagonist) may be used in life threatening OD. Very expensive. Has short duration of action and so administration may need to be repeated.
· Temazepam: Metabolite of Diazepam. Used in insomnia due to relatively short duration of action.
· Clonazepam: Metabolite of Diazepam. Used to Tx seizures.
· Midazolam: Short half life so used for Medical procedures.


	Name:
	Ethosuxamide (Zarontin)

	Class:
	Antiepileptic Agent (Absence)

	Mech:
	· Inhibits T type Ca2+ channels ( ( prevents return to resting state (depolarisation) which is necessary for generation of AP ( inhibits high freq discharge

	Absrbtn
	Oral

	Dist:
	0% protein binding

	Metab.
	

	Excrtn, t½
	12hrs

	Toxicity/ S.E.s:
	SE: GI adverse effects are common

	Utility:
	DOC: Absence Seizures

	Special Features:
	


	PAIN LADDER

	Pain may be optimally controlled by employing a step by step approach to drug therapy. The WHO analgesic stepladder consists of:

· Non-opioid analgesics as the bottom rung:

· Aspirin

· Paracetamol

· NSAIDS

· Weak-opioids +/- non-opioid:

· Co Codamol

· Codeine
· Tramadol
· Strong-opioid +/- non-opioid:

· Morphine

· Relative potencies of morphine (relative to oral morphine):

· Oral morphine

1

· Rectal morphine 

1

· Subcutaneous morphine 
2

· Intravenous morphine 
3

· Subcutaneous diamorphine
3


	Name:
	Acetaminophen (Paracetamol)

	Class:
	

	Mech:
	Inhib prostaglandin synthesase within CNS.

Inhib prostaglandin E2 synthesis in hypothalamus ( antipyretic effects (does not ( body temp

	Absrbtn
	From gut

	Dist:
	

	Metab.
	· Hepatic conjug of sulphate with glucuronide (90%)

· 5% unchanged, 5% Quinonimine

· Therapeutic doses ( non toxic, water sol, conjugates.

· OD: Conjugation saturated ( (( toxic metabolite (Quinonimine- binds to sulphydryl groups, thus denaturing proteins).

· Defence mechanism in response: cells employ glutathione (takes 3-4 days to be depleted) which donates SH bonds to metabolite.

· But soon becomes exhausted ( excess toxic metabolite ( cell death, mainly in liver.

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Virtually none in Therapeutic doses.

Overdose: (ingestion of > 15g often fatal) Pt rel asymptomatic up until 2-3 days later at liver impairment. PT time and ( coagulation are 1st indications of liver F. Risk of toxicity is predictable from drug levels > 4 h after overdose

Antidote: N-acetyl cysteine (N-AC). Generates glutathione, which donates SH bonds. Max effect within the first 14 h (but is often used for much longer). [Rare: may ( anaphalaxis]

	Utility:
	Analgesia, Antipyretic effect (may prevent febrile convulsions in children)

	Special Features:
	Inhib of prostaglandins peripherally not seen ( lack of anti inflame properites


	Name:
	Morphine (& Codeine)

	Class:
	Opioid (Alkaloid)

	Mech:
	· Agonist of opioid (endorphin) receptors ( …

· Analgesia (( threshold for pain, ( subjective rxn)

· Antitussive effects

· Euphoria/dysphoria (atypical)

· Sedation (rarely stimulation)

· Resp. depression, N/V, ( body temp

· ( Tone ( Constipation, Peripheral arterio & venodialtion (Hypotension), Uteral.

· ( Tone ( Biliary tree, Constriction of sphincter of oddi. Miosis (small pupils), Ureteral, Bladder.

· Histamine release: Urticaria, itching.

	Absrbtn
	IM, subcut., mucous membranes, intrathecal, oral (1st pass metab ( low oral:parenteral potency) (Codeine: high oral:parenteral potency)

	Dist:
	

	Metab.
	Hepatic conjug. ( polar metabolites

	Excrtn, t½
	 Urine.  Duration of analgesia—4-5 hr.
(Codeine: 3-4 hrs)

	Toxicity/ S.E.s:
	SE:

· Histamine release ( asthma in suscept. patients. Use w/caution w/compromised resp. patients.

· Resp Depression  ( CO2 retention ( ( intracranial pressure (may mask signs of head injury).

· Poisoning ( coma, severe resp. depression, pinpoint pupils.

· Nausea

· Constipation

· Rapid onset of tolerance (up to 100x) to analgesia, euphoria/dysphoria, sedation, n/v, resp. depression, cough suppression.

· Physical dependence: abrupt w/drawal ( rhinorrhea, lacrimation, chills, goose pimples, hyperventilation, mydriasis, myalgia, vomiting, diarrhea, anxiety, hostility (but it’s not fatal).

· Psychological dependence.
DI
· Sedative hypnotics ( severe CNS/resp. depression
· Phenothiazines/tricyclic antidepressants / OH ( ( sedation, freq. resp. depression.
CI

· Acute / Chronic respiratory disease- esp those with Type 2 Resp failure.
· Hepatic failure
· Head injury
· Biliary colic

	Utility:
	· Analgesia for Somatic and Visceral pain. Useless against Neurogenic pain.
· Pulmonary Oedema: ( Respiratory distress and ( venous return.

· Diarrhoea: Though priority is maintaingin hydration.

· Cough suppression (Antitussant): Especially in terminal illness.
· OVERDOSE: Nalaxone is opioid antagonist and effects are reduced within 2 mins of iv administration. Short half life ( may need repeat doses if large overdose of opioid.

	Special Features:
	· DIAMORPHINE (Heroin): More potent than morphine.

· MORPHINE: High maximum efficacy.  High addiction/abuse liability.

· PETHIDINE: Synthetic opioid with shorter duration of action than morphine / diamorphine and lower potency.

· CODEINE: Low maximum efficacy. Medium addiction/abuse liability. Higher bioavailability but less potent.


	Name:
	Omeprazole (Prilosec)

	Class:
	Proton Pump Inhibitor

	Mech:
	Irreversible inhib. of H+/K+-ATPase Pump( > 95% inhib. of acid secretion.)

	Absrbtn
	Oral ( 30-40% bioavail.  Peak plasma levels at 0.5-3.5 hr.  Give prior to meals, preferably in the morning.  Additional dose, if necessary, should be given later in the day.

	Dist:
	

	Metab.
	Hepatic

	Excrtn, t½
	0.5-1 hr

	Toxicity/ S.E.s:
	SE: Rare headache, N/V, diarrhea

DI: Enzyme Inhibitor (cyt. P-450)

	Utility:
	PUD, erosive esophagitis, Zollinger-Ellison synd., GERD.

	Special Features:
	Mismatch between pharmacokinetics & pharmacodynamics.  Short t½, but actions last > 24 hr (irreversible binding).  Acid inhib. ( ( gastrin.


	Name:
	Ranitidine (Zantac)

	Class:
	H2 Receptor Antagonist

	Mech:
	Competitive inhib. of the histamine H2 receptor, but not of the H1 receptor ( inhib. of fasting and stim. acid secretion (esp at night & to lesser extent after food).

No disruption of circadian rhythm of acid secretion.  

Inhib. of 80-90% of gastrin and vagal-stim. acid secretion.

	Absrbtn
	Oral ( rapid, good absorption.  Single nighttime dose.

	Dist:
	

	Metab.
	Partial hepatic metab.

	Excrtn, t½
	Excreted unchanged by kidney.  1.5-3 hr.

	Toxicity/ S.E.s:
	SE: Confusion and drowsiness in elderly.

Cimetidine has weak anti androgen effects ( gynaecomastia with long term use (less common with ranitidine)

DI: Enzyme Inhibitor (cyt. P-450)

	Utility:
	PUD, Zollinger-Ellison synd., acute stress ulcers, GERD…allowing ulcer time to heal.

	Special Features:
	Potency—famotidine > ranitidine/nizatidine > cimetidine.

Tachyphylaxis—50% less effective after 6 months.  Rebound hypersecretion 2( to receptor upregulation and inhib. of ATPase recycling.


	Name:
	Loperamide (Imodium)

	Class:
	Opioid (Antidiarrheal) (OTC)

	Mech:
	Increased gastric tone ( delayed gastric emptying.  Increase tone and decreasesd propulsive peristaltic waves in large intest. ( decreased gut motility.  Effects due to inhib. of ACh release by neurons in the intest. wall.  Naloxone sensitive.  Anti-secretory effect (non-naloxone sensitive).

	Absrbtn
	Oral

	Dist:
	90% ( GI tract and liver.  Very little CNS

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: ( peristalsis ( ( evacuation of bacteria and toxins

	Utility:
	Antidiarrheal

	Special Features:
	No abuse liability.  Preferred anti-diarrheal of the opioids.  Less potential for analgesia, respiratory depression, and addiction than other opioids.  Much safer than other opioids.  Longer lasting effects than dephnoxylate.


	Name:
	Magnesium Hydroxide (Milk of Magnesia)

	Class:
	Antacid, Laxative (Saline Cathartic), 

	Mech:
	Antacid: Weak base ( ( gastric acidity of partietal cells
Laxative: Nonabsorbable ions ( ( osmotic pressure in bowel ( watery stools in 1-3 hr

	Absrbtn
	Not much

	Dist:
	( ( distribution ( systemic effects

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Diarrhoea.
DI: May ( absorbtion of other drugs eg. Tetracyclines, Digoxin

	Utility:
	· PUD

· Acute evacuation of bowel in preparation for endoscopic exam.  Elim. of drugs/toxins for suspected drug/food poisoning.

	Special Features:
	Other Antacids: Aluminium hydroxide- SE: Constipation. .DI: Al3+ can form insoluble complexes w/other drugs ( ( absorption (e.g., tetracycline).


	Name:
	Lactulose (Constilac, Cephulac)

	Class:
	Laxative (Osmotic Laxative)

	Mech:
	Galactose-fructose disaccharide ( osmotic effect in small intestine.

In colon, metabolized by bacteria to lactic, formic, and acetic acids ( osmotic effect.

	Absrbtn
	PO

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Abdominal pain, Flatulence
CI: Not for use in pts on low galactose diets.
DI: Antacids can block fecal acidification (( ( effect on portal-systemic encephalopathy).

	Utility:
	1( use = symptomatic treatment of portal-systemic encephalopathy assoc. w/chronic liver disease.  Acidified feces ( ( NH4+ excretion.   Routine purgation.  

	Special Features:
	May be preferred for elderly patients for routine purgation, but expensive.


	Name:
	Metoclopramide (+ Domperidone)

	Class:
	Anti-Emetic: Dopamine Receptor Antagonist

	Mech:
	Acts in CTZ. Acts directly on GI tract (Vagus afferent)

	Absrbtn
	Oral / Parenteral

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Extrapyramidal S&S (oculogyric crisis). Prolonged use ( ( Prolactin concentrations ( gynaecomastia. 
CI: GI obstruction, perforation / haemorrhage; 3–4 days after gastro-intestinal surgery; phaeochromocytoma; breast-feeding
DI: ( conc of Ciclosporin
Caution: Liver / Renal F, Elderly, Young adults, and Children

	Utility:
	· Anti-Emetic

	Special Features:
	· Not effective for motion sickness
· Domperidone: Similar to Metoclopramide but < Extrapyramidal S&S. May ( Cardica arrhythmias if parenteral at ( dose.


	Name:
	Hyoscine Butylbromide

	Class:
	Antimuscarinics (formerly termed ‘anticholinergics’). Aka Antispasmodic. Also an Anti-Emetic.

	Mech:
	Act of Vomiting Centre ( Antiemetic Effect

Act on GI Tract ( ( Intestinal motility

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Constipation, transient bradycardia (followed by tachycardia, palpitations and arrhythmias), ( bronchial secretions, urinary urgency & retention, dilatation of pupils with loss of accommodation, photophobia, dry mouth, flushing and dryness of skin. SEs that occur occasionally inc confusion (particularly in elderly), N&V, giddiness.
CI: angle-closure glaucoma, myasthenia gravis, paralytic ileus, pyloric stenosis, prostatic enlargement.
DI: 
Caution: Down's syndrome, children, elderly; GORD,  diarrhoea, UC, acute MI, HT, conditions characterised by tachycardia (including HT, cardiac insufficiency, cardiac surgery), pyrexia, pregnancy and breast-feeding.

	Utility:
	· Irritable Bowel Syndrome and Diverticular Disease
· Others: Arrhythmias, Asthma, Motion Sickness, Parkinsonism, Urinary Incontinence, Mydriasis and Cycloplegia, Premedication, Antidote to organophosphorus poisoning.

	Special Features:
	· 3o amines ATROPINE sulphate & dicycloverine hydrochloride
· 4o ammonium compounds propantheline bromide and HYOSCINE BUTYLBROMIDE
· Quaterniaries are < likely to cross BBB, but < well absorbed.


	Name:
	

	Class:
	

	Mech:
	

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	

	Utility:
	· 

	Special Features:
	· 


	Name:
	Potassium PO

	Toxicity/ S.E.s:
	Cautions: elderly, mild to moderate renal impairment (close monitoring required), intestinal stricture, history of peptic ulcer, hiatus hernia (for sustained-release preparations);

important: special hazard if given with drugs liable to raise plasma potassium concentration such as potassium-sparing diuretics, ACE inhibitors, or ciclosporin, for other

interactions: ACE Inhibitors, Angiotensin-II Receptor Antagonists, Ciclosporin, Diuretics, Potassium-sparing, Tacrolimus, 

Contra-indications: severe renal impairment, plasma potassium concentrations above 5 mmol/litre

Side-effects: nausea and vomiting (severe symptoms may indicate obstruction), oesophageal or small bowel ulceration

Potassium salts cause nausea and vomiting therefore poor compliance is a major limitation to their effectiveness

	Utility:
	· Pts on Digoxin / anti arrhymics (where (K ( arryhmias)

· Pt with 2o hyperaldosteronism e.g. renal artery stenosis, cirrhosis of the liver, the nephrotic syndrome, and severe heart failure (( blood to kidney ( ( RAA ( ( aldosterone ( ( K loss)
· Pts with ( K loss in faeces e.g. chronic diarrhoea associated with intestinal malabsorption or laxative abuse
· K supplements are seldom required with the small doses of diuretics given to treat hypertension; K-sparing diuretics (rather than K supplements) are recommended for prevention of hypokalaemia due to diuretics

	Special Features:
	Smaller doses must be used if there is renal insufficiency (common in the elderly) otherwise there is danger of hyperkalaemia

	Trials
	Effects of oral potassium supplements on upper gastrointestinal mucosa: multicenter clinical comparison of three formulations and placebo.Sinar DR, Bozymski EM, Blackshear JL.

120 men, 18 days, no endoscopic lesions, tablet/wax/powder/placebo + glycopyrrolate concomitantly to delay gastric emptying. Two of 30 subjects given the microencapsulated KCl had a single erosion each. Single or multiple erosions were also observed in 14/30 men given the wax/polymer matrix tablet, in 7/30 given the powder, and in 1/30 given placebo.

Effect of potassium chloride supplements on upper gastrointestinal mucosa.
McMahon FG, Ryan JR, Akdamar K, Ertan A.

255 male study + 18 hypertension study…7 days tx KCL wax tab/liq/microencapsulated/K sparer/ placebo. Result: erosions > frequent with wax tabs

Patterson D, Weinstein G, Jeffries G. Endoscopic comparison of solid and liquid potassium chloride supplements. The Lancet; 11/5/83, pp 1077-8.

Couldn’t open due to Lancet Restrictions


	Name:
	Insulin

	Class:
	Short / Intermediate / Long Acting

	Mech:
	Interacts w/ insulin receptors on cell membranes ( …

· ( Uptake of glucose and utilization in muscle / fat cells

· ( Synthesis of glycogen in liver

· ( Formation of glucose (gluconeogenesis) in liver.

· ( Breakdown of lipids

· ( Protein synthesis

· ( some cell ion transport mechanisms (eg Na / ATPase)

	Absrbtn
	Injection (usu. SC).

	Dist:
	

	Metab.
	Rapidly metabolized by liver, kidneys, and muscle

	Excrtn, t½
	5-6 min (slow release preparations have been  formulated to extend period of action)

	Toxicity/ S.E.s:
	Hypoglycaemia: Most common and serious. Result of imbalance b/w glucose intake (missing a meal), utilisation (unusual exercise), and insulin dose.

( Sympathetic activation (palpitations, sweating, anxiety)

( Neuroglycopenia  (visual disturbance, drowsiness, aggression, coma)

Tx: Carbohydrate- PO (coke) , IM (glucagon), IV (glucose)

Lipodystrophy: Atrophy / Hypertrophy of fat at injection site. Less common with newer preparations.

Acute DKA: May occur in newly Dx IDDM or may arise in existing if dose is inadequate for needs, eg. Infection or other physiological stress ( Dehydration, hyperglycaemic, acidotic.

Skin Reactions. 

	Utility:
	Treat diabetes mellitus.

Short: eg. Soluble insulin

· Peak effect at 1-2 hours with duration of 4-8 hours.

· May also be given IV.

Intermediate: eg. Amorphous insulin zinc preparation

· Insulin complexed with zinc salt so that particles form.

· Peak effect at 3-6 hours with duration of 12-24 hours.

Long: eg. Crystalline insulin zinc suspension.

· Insulin zinc complex in crystals which break down more slowly still.

· Peak effect at 5-12 hours with duration of 16-30 hours.

Very Short (insulin lispro and Insulin aspart)

· Used for postprandial surge in blood sugar.

Very long (Insulin glargine) Acting Analogues

· Used to give more reliable and consistent 24 hr control that other long acting formulations.

	Special Features:
	Rapid onset (0.5-1 hr).  Short duration (5-8 hr).  Amorphous


	Name:
	Metformin (Glucophage)

	Class:
	Anti-Diabetes Agent (Oral Hypoglycemic) (Biguanide)

	Mech:
	( Peripheral utilization of glucose

( Absorption of glucose from GI tract

( Gluconeogenesis

	Absrbtn
	Oral ( good absorption

	Dist:
	No protein binding

	Metab.
	

	Excrtn, t½
	Excreted unmetabolized by kidneys. 8 hr.

	Toxicity/ S.E.s:
	GI upsets are common: N/V and anorexia.

Lactic acidosis (1:40,000-80,000) if used in pts with Liver / Renal / Heart F.

	Utility:
	Use alone or in combination w/sulfonylureas to treat NIDDM that doesn’t respond well to sulfonylureas alone.

	Special Features:
	Do not require functioning beta cells.

Only reduces blood glucose in the presence of hyperglycemia.  Does not cause hypoglycemia.


	Name:
	Gliclaside

	Class:
	Sulphonurease

	Mech:
	Stimulate release of endogenous insulin fron pancreas. Therefore only effective if beta cells are functional.

Also ( breakdown of insulin and ( density of insulin receptors on cell ( sensitivity.

	Absrbtn
	

	Dist:
	6-12 hour effect.

	Metab.
	Liver

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Hypoglycaemia. GI upsets. Hypersensitiveity (rashes). Weight gain (stimulation of appetite may be problem in obese pts)

DI: Heavily protein bound and their actions may be ( by other drugs (eg. sulphonamides) that compete for binding.

	Utility:
	NIIDM

	Special Features:
	


	Name:
	Salbutamol

	Class:
	(2 Agonist

	Mech:
	Aerosol inhalation ( (2 adrenoreceptors ( relaxation of vascular & bronchial smooth muscle ( bronchodilation w/in 15 min.

	Absrbtn
	Neb / Inh / PO

	Dist:
	

	Metab.
	Extensive 1st pass metabolism if oral.

	Excrtn, t½
	Effects last 3-4 hr

	Toxicity/ S.E.s:
	SE: Less likely w/inhalation. Sinus tachycardia, tremor, ( in arterial O2

	Utility:
	Asthma- Attack & maintenance (Symptomatic relief)

COPD- Acute exacerbations & maintenance

	Special Features:
	Metered inhaler approved for kids ( 4 y.o.

Shorter acting and more selective than Terbutaline


	Name:
	Hydrocortisone/Cortisol

	Class:
	Corticosteroid (Glucocorticoid)

	Mech:
	· Naturally produced in adrenal cortex

· Hypothalamus ( CRF ( Pituitary ( ACTH ( Adrenal Cortex ( Hydrocortisone ( -ve : Hypothalamus

· Glucocorticoids bind to cytoplamic receptors ( into nucleus ( proteins (lipocortin) ( ( phosopholipase A2 & ( cyco-oxygenase( ( arachidonic acid

· = ( PGs, ( Thromboxane, ( Leukotriene

	Absrbtn
	IV, IM, PO, topical/ inh

	Dist:
	

	Metab.
	Hepatic (due to time until clinical effect the use of IV rather than PO is often unnecessary)

	Excrtn, t½
	8-12 hr.

	Toxicity/ S.E.s:
	· SE: Cataracts, hypertension, osteoporosis, myopathy, obesity, acne, hirsutism, hyperglycemia (inhibs insulin secretion), muscle atrophy/myopathy, convulsions, mood changes, derm (, ( cellular immunity.

· Glucocorticoid admin > equiv. of 20 mg hydrocortisone/d ( suppression of HPA axis.

· Sudden stop of chronic therapy ( impaired physiologic homeostasis.

· DI—phenytoin, barbiturates, & rifampin induce catabolic enzymes; antacids ( ( bioavailability of prednisone; salicylate levels reduced; ( doses required for insulin, hypoglycemic agents, antihypertensives, and glaucoma meds; if hypokalemia occurs, increased toxicity of digoxin.

	Utility:
	Anti inflammatory effect: asthma, IBD, eczema, glomerulo-nephritis, hypersensitivity, arteritis. Top use preferred: ( SE

Replacement Tx: Adrenocortical insufficiency e.g. autoimmune, Addison’s disease, pituitary failure/ removal

Chemotherapy: Leukaemia’s, Hodgkin’s lymphoma

	Special Features:
	· Rel. anti-inflamm potency = 1.

· Hydrocortisone is the natural corticosteroid

· Prednisolone is 5x as potent & less mineralocorticoid effect.

· Beclometasone is v potent and used inh for asthma maintenance


	Name:
	Ipratropium (Atrovent)

	Class:
	Quaternary M2-Muscarinic Antagonist

	Mech:
	Bind to muscarinic receptors and competitively inhib. ACh interaction ( ( stimulation of Parasympathetic fibres of Vagus

= ( bonchoconstriction / mucous secretion

   + ( ciliary clearance of secretions

	Absrbtn
	Inhalation ( local effect (minimal systemic absorption)

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Few due to ( systemic absorption

Local absorption near mouth ( ( salivary flow

Glaucoma- rare

	Utility:
	Asthma and COPD

	Special Features:
	Effect prolonged when combined w/a (2-adrenergic agonist.


	Name:
	Aminophylline

	Class:
	Xantine

	Mech:
	Blocks metabolism of cyclic AMP, but relation to asthma unknown

	Absrbtn
	PO: good as ( 1st pass metabolism, PR, IV

	Dist:
	

	Metab.
	Hepatic ( inactive derivatives

	Excrtn, t½
	Short: overcome by sustained release formulations

	Toxicity/ S.E.s:
	SE: Seizures /Tachyarrhythmias if ( dose e.g. rapid IV

Tremor, Nausea, Insomnia

DI: Biotransformation clearance ( effects ( / ( by enzyme inhibitors / inducers, respectively.

	Utility:
	Asthma and COPD

	Special Features:
	· Other natural Xanthines are: caffeine, theobromine (cocoa), theophylline

· Aminopylline =sol derivative of Theophylline

· Narrow therapeutic range: drug monitoring recommended.


	INFERTILITY Success Rates: From Top to Bottom (Grey: Non user failure)

	· Overall risk of pregnancy (after 1 intercourse on any day of cycle): 2-4%

· Highest in days just before and after (10-17) ovulation: 20-30%

· Probability negligible in 1st 3 days though not uncertain

	TYPICAL:
	PERFECT:

	
	

	Implant
	Implant

	IUS
	COC

	♂ Sterilisation
	IUS

	Injectable
	♂ Sterilisation

	Female Sterilisation
	Injectable

	IUD
	POP

	♂ Condom
	♀ Sterilisation

	Diaphragm + spermicide
	IUD

	Spermicide: Nulliparous ♀
	♂ Condom

	♀ Condom
	Cap + Spermicide: Parous ♀

	Withdrawal
	Withdrawal

	Cap + Spermicide: Parous ♀
	♀ Condom

	COC
	Diaphragm + spermicide

	POP
	Cap + Spermicide: Nulliparous ♀


	Name:
	The Pill (Various)

	Class:
	Contraceptive: Oral (Oestrogen/ Progestin Combo)

	Mech:
	· Oestrogen ( ( FSH from pituitary ( ( development of ovarian follicle

· Progesterone ( ( LH from pituitary ( prevents ovulation & ( cervical mucus thickness (( less welcoming to sperm).

· Together ( endometrium receptiveness (

	Absrbtn
	Oral, good absorption.

	Dist:
	Enterohepatic circulation: conjugated oestrogen broken down in gut by bacteria & free oestrogen reasbsorbed

	Metab.
	Eliminated by conjugation with gluconuride

(natural oestrogens ( extensive 1st pass ( synthetic formulations used)

	Excrtn, t½
	Excreted in bile

	Toxicity/ S.E.s:
	SE: Venous thromboembolitic disease (risk x3), MI & stroke (risk for ischemic :x2), Hypertension & Weight ( (water retention), Cervical carcinoma (risk x2 after 10yrs), glucose intolerance and Dm, headache, menstrual irregularity in 1st months, chloasma (brown marks on cheeks), mood (, acne, Rare: cholestatic jaundice, hepatic tumours

CI: Thromboembolic disorder, CVA, CAD, ( liver disease, undiagnosed vaginal bleeding, hyperlipidaemia, breast / endometrial / hepatic carcinoma

Caution:: Dm, smoking, older pts, hypertensives, migraine sufferers. 

DI: Enzyme inducers & Some broad spectrum antibiotics: interfere with entero hepatic circulation eg. amoxicillin

	Utility:
	Contraception. Also dysmenorrhea, prophylaxis vs endometriosis.

	Special Features:
	· Monophasic Pill: Taken from day 1 of cycle for 21 days ( 1 week withdrawal (uterine bleeding similar to menstruation: occurs 48-72 hrs after last pill)

· Spotting common in fist few cycles of taking pill.

· Should be taken at same time each day- if missed by > 12 hours, contraceptive cover may be lost. Advise to take as soon as remember. If remembers only next day…take 2.
· Biological menstrual cycle resets to 28 days after 3-4/12.

	(+) Points
	· > reliable / convenient / reversible / non intercourse related methods

· Often relieves painful periods

· ( Risks of endometriosis / ovarian & endometrial ( (both ( 50%), cysts / benign breast disease / PID & ectopic pregnancy / iron def anaemia

	(-) Points

(Not inc CI / DI / SE)
	· Depends upon correct usage.

· No protection vs STIs
· Reasons for Failure: Incorrect usage, Drug I, Vomiting.

	Fail Rate:
	· Typical User: 5%, Perfect Use: 0.1%


	Name:
	Morning-After Pill (Levonorgestrel)

	Class:
	Contraceptive: Emergency

	Mech:
	· Progesterone ( ( LH from pituitary ( prevents ovulation (UP TO 80%) 

· (& ( cervical mucus thickness ( less welcoming to sperm)…not yet proven

	Absrbtn
	Oral

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: N/V in 25%/5% cases. Lower abdominal pain (18%), Headaches (17%), Fatigue (17%), Dizziness (11%), Breast tenderness (11%), Depression, Oedema.
CI: active porphyria, severe liver disease, or severe malabsorption syndromes (CI in Progesterone pill are not same since only a one off)
DI: Liver enzyme-inducing drugs can accelerate the metabolism and reduce the efficacy of hormonal contraceptives: Eg: Barbiturates, , carbamazepine, oxcarbazepine, phenytoin, St John's Wort

	Utility:
	Emergency contraceptive (<72hrs post intercourse)
After no contraception OR failure of method:

· COC: 2 or more pills missed in 1st 7. 4 or more missed in a row from days 8-21

· POP: 1 or more pills missed / taken > 3 hr delay and unprotected sex within 2 days

· IUD: Complete / Partial expulsion

· Barrier: Rupture / Dislodgement

	Special Features:
	· 1.5mg dose (used to be 2 x 75mg)
· 50% Higher dose if Enzyme inducing drugs.

· Earlier use ( more successful results.

· If vomiting occurs within 2 hrs: Take again + antiemetic + food before
· Usu. ~99% effective if admin. w/in 72 hours.

· Advise to return if period > 7 days late (or lighter / shorter than usual).

· Questions: LMP, Cycle Length, Day of unprotected sex + any other times, Medication, Migraines?, Risk of Venous thromboembolism

	Fail Rate:
	· Prevents 85% expected pregnancies 

· <24hrs: 95%; 25-48hrs: 85%; 49-72hrs:58%


	Name:
	Copper IUD

	Class:
	Contraceptive: Emergency

	Mech:
	· An intra-uterine device inhibits fertilization by reducing sperm numbers in the fallopian tube. 

· Additionally, the copper ions alter the biochemical processes and enzymes involved in implantation.

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	· SE: Irregular bleeding or heavier and longer periods, especially in the first few months. 

· PID, although it is the exposure to an STI rather than IUD use that is responsible for any 6x risk of PID. (Pt should be counseled, and how to recognise S+S)

· Uterine or cervical perforation. 

· Displacement or expulsion.
· CI: Unexplained vaginal bleeding, STI, Cervial / Uterine / Ovarian C.

	Utility:
	Emergency contraception for women taking liver enzyme-inducing drugs, esp rifamycins, concurrently or in the last 28 days.
· COC: 2 or more pills missed in 1st 7. 4 or more missed in a row from days 8-21

· POP: 1 or more pills missed / taken > 3 hr delay and unprotected sex within 2 days

· IUD: Complete / Partial expulsion

· Barrier: Rupture / Dislodgement

	Special Features:
	· DOC where efficacy a priority

· 7 licensed products currently available

· May be used within 120hrs (5 days) – may be longer if no longer than 5 days after ovulation (i.e. up to day 19 of a 28-day cycle)
· Questions: LMP, Cycle Length, Day of unprotected sex + any other times, Medication, Migraines?, Risk of Venous thromboembolism

	Fail Rate:
	· Prevent 98% expected pregnancies


	Name:
	Progesterone Only Pill

	Class:
	Contraceptive: Oral

	Mech:
	· Progesterone ( ( LH from pituitary ( prevents ovulation (in 60%) & ( cervical mucus thickness (( prevention of sperm penetration) & ( uterine receptivity

	Absrbtn
	Oral

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Common: Disrupts menstrual pattern ( spotting, breakthrough bleeding, amenorrhoea. N/V, Breast discomfort. Rare: functional ovarian cysts (( risk by 30%)
DI: Enzyme inducers

	Utility:
	Contraception, esp pts with CI for oestrogen therapy.

	Special Features:
	· Tablets taken constantly with no breaks at same time every day (if delay of > 3 hrs …effect may be lost- May be newer drugs which allow 12 hour range.)

· Dose is lower than that in COC

	(+) Points
	· Easy & convenient, non intercourse related method

· Suitable for older ♀ who smoke / breast feeding

· Suitable for older ♀ who cannot use COCs

· Min alteration of Carb / Lipid metabolism

· No ( risk of CV disease / thromboembolism / ( BP

· May relieve PMT & dysmenorrhoea

	(-) Points 

(Not inc CI / DI / SE)
	· Not as effective as COC

· Must be taken at regular time

· Possible ( in ectopic preg with POP failure

	Fail Rate:
	· Typical User: 5%, Perfect Use: 0.5%


	Name:
	Depo-Provera & Noristerat

	Class:
	Contraceptive: Inject (Progestin-Only)

	Mech:
	· Progesterone ( ( LH from pituitary ( prevents ovulation (in 60%) & ( cervical mucus thickness (( prevention of sperm penetration) & ( uterine receptivity

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Common: Disrupts menstrual pattern ( spotting, breakthrough bleeding, amenorrhoea. N/V, Breast discomfort, weight ((>70%, mean of 2kg at 1yr), headache, fluid retentsion, ( mood / libido, depression. Rare: functional ovarian cysts

CI: Possible breast / genital C / un Dx vag or uterine bleeding. Trophoblastic disease, arterial disease, liver disease, progesterone sensitive migraines.

DI: Enzyme inducers (inj freq ( ( from 12-10 /52 with DP)

	Utility:
	Contraception, esp pts with CI for oestrogen therapy.

	Special Features:
	· Depo Provera: Licence for short and long term; Inj every 12/52

· Noristerat is only short term; Inj every 8/52

· Always inhibit ovulation unlike progesterone pill

	(+) Points
	· Inj only needed every 8-12 weeks

· Doesn’t affect intercourse

· Minimal metabolic effects

· No ( risk of CV disease / thromboembolism / ( BP

· May relieve PMT & dysmenorrhoea

	(-) Points 

(Not inc CI / DI / SE)
	· Drug effects cannot be withdrawn until 8-12 weeks.

· Long delay in return to fertility: up to 1 yr

	Fail Rate:
	· Typical User: 0.3%, Perfect Use: 0.3%


	Name:
	Levonorgesrel (Norplant)

	Class:
	Contraception: Implant – subdermal

	Mech:
	· Progesterone ( ( LH from pituitary ( prevents ovulation (in 60%) & ( cervical mucus thickness (( prevention of sperm penetration) & ( ovum implant

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Common: Disrupts menstrual pattern ( spotting, breakthrough bleeding, amenorrhoea. Rare: Possible ectopic pregnancy risk, functional ovarian cysts

CI: CV & thromboembolic disease, Possible breast / genital C / un Dx vag or uterine bleeding. Trophoblastic disease, arterial disease, liver disease

DI: Enzyme inducers

	Utility:
	

	Special Features:
	· 6 thin (unbreakable) flexible rods (34mm x 2.4mm)

· Lasts 5 yrs, but may be removed

· May be inserted in 1st 5 days of cycle

· Alternative- Implanon: 3 yrs

	(+) Points
	· Long lasting, V effective, Reversible with no effect on future fertility, non intercourse related

· Free from oestrogen SE

· Required little medical attention

	(-) Points 

(Not inc CI / DI / SE)
	· Requires minor operative procedure



	Fail Rate:
	· Typical User: 0.05%, Perfect Use: 0.05%


	Name:
	Intrauterine System: IUS

	Class:
	Contraceptive: IUS

	Mech:
	Levonorgestrel releasing T shaped device

· Progesterone ( ( LH from pituitary ( prevents ovulation (in 60%) & ( cervical mucus thickness (( prevention of sperm penetration) & ( uterine receptivity

· Device ( prevents sperm migration through uterus / ( utero tubal fluids (likely not to be abortion).
· (Copper: Spermolytic)

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: In early months: Acne / breast tenderness due to progesterone. Pelvic infection / Pelvic Inflammatory Disease. Rare: Functional ovarian cysts, perforation of uterus / cervix, Irregular bleeding in 1st 3/12
CI: Suspected intrauterine / Ectopic pregnancy. Unexplained vag / uterine bleeding, recent trophoblastic disease, bacterial endocarditis / sever infection, severe arterial disease, heart valve replacement, active liver disease.

	Utility:
	

	Special Features:
	· Fit within 1st 7 days of cycle.

· Woman must be taught to feel for IUD threads (which lie in vagina) after periods.

· Pt should be checked at 6/12 then yearly

	(+) Points
	· V effective, immediate fertility return, ( menstrual blood loss, ( risk of PID / ectopic pregnancy, independent of intercourse, long acting, 

	(-) Points 

(Not inc CI / DI / SE)
	· Has to be fitted

	Fail Rate:
	· Typical User: 0.1%, Perfect Use: 0.1%


	Name:
	Intauterine Contraceptive Devices IUD

	Class:
	Contraceptive: IUD

	Mech:
	· Device ( prevents sperm migration through uterus / ( utero tubal fluids (likely not to be abortion).

	Toxicity/ S.E.s:
	SE: Rare: Pelvic infection (esp 1st few weeks), Perforation of uterus / cervix

CI: Copper allergy, Suspected intrauterine / Ectopic pregnancy. Unexplained vag / uterine bleeding, recent trophoblastic disease, bacterial endocarditis / sever infection, heart valve replacement, active liver disease.

	Utility:
	

	Special Features:
	· May be fitted up to 19 days of 28 cycle. (usually at end of period)

· Woman must be taught to feel for IUD threads (which lie in vagina) after periods.

· Most have life of 3-10 yrs.

· Pt should be checked at 6/12 then yearly

	(+) Points
	· V effective, immediate fertility return, independent of intercourse, long acting

	(-) Points 

(Not inc CI / DI / SE)
	· Disrupts menstrual pattern ( spotting, breakthrough bleeding, amenorrhoea

· Has to be fitted

	Fail Rate:
	· Typical User:<1%, Perfect Use: <1% (both depending of type of device)


	Name:
	Natural Family Planning / Fertility Awareness

	Class:
	Contraceptive: 

	Mech:
	Recognising indicators of fertility

· Cycle length: Not reliable

· Waking body temp: drop ( rise by 0.2-4oC

· Cervical secretions: As oestrogen ( (48hrs  before ovulation) mucus (in vol / fluidity / clarity (raw egg white)…infertile phase = 4 days after last mucus.

· Combining indicators

· Fertility devices: testing urine for LH

	Utility:
	Prevents intercourse at times of ovulation

	Special Features:
	· Ova may be fertilised up to 24 hrs of being released

· Sperm are capable of fertilising for up to 5 days.

	(+) Points
	· Not intercourse related, No SE, Acceptable to all religion

	(-) Points 

(Not inc CI / DI / SE)
	· Require commitment from both partners

· Teaching is required for higher success rate

· Record keeping and motivation.

	Fail Rate:
	· Withdrawal: Typical: 27%, Perfect: 4%


	Name:
	Sterilisation

	Class:
	Contraceptive: 

	Mech:
	♀: Laparatomy / Key hole (
· Tie and Cut: Excision & tubal ligation

· Sealing: Cauterisation & Diathermy

· Blocking: Clips / Rings

♂

· Vasectomy (Via side of scrotum with local anesthetic: excision and cauterisation of vasa) 

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	CI: Uncertainty, Marital problems, Psychiatric illness, Obesity.

SE: ♀: ( risk of ectopic pregnancy if fertiliation does occur

	Utility:
	

	Special Features:
	· ♂ operation is safer than ♀

	(+) Points
	· V effective, Fear of unplanned pregnancy removed, Permanent, Does not interfere with intercourse.

· Immediate for ♀. After 8/52 for ♂.

	(-) Points 

(Not inc CI / DI / SE)
	· Not easily reversible

· Involves operation / anesthetic

	Fail Rate:
	· ♀ Sterilization : 0.5%, 1 in 200 lifetime-failure rate

· ♂ Sterilization: 0.15%, 1 in 700 lifetime-failure rate


	Name:
	Nitroglycerin (Nitro-Bid)

	Class:
	Antianginal Agent (Organonitrate)

	Mech:
	Converted to NO ( Activation of cytosolic guanylate cyclase ( ( cGMP ( activation of cGMP-dependent protein kinase ( smooth muscle relaxation ( vasodilation.

Greatest effect in Veins > large arteries >  resistance vessels ( (( preload, ( afterload ( ( work ( ( O2  demand.  Inhib. of platelet fxn.

	Absrbtn
	Sublingual preferred.  IV. Oral ( ( 1st pass metab, low bioavail.  Buccal/transdermal ( slow absorption.

	Dist:
	

	Metab.
	Hepatic (glutathione-organic nitrate reductase), extra-hepatic.  Plasma clearance >> C.O.

	Excrtn, t½
	Renal.  3 min.  Short duration of action (20-30 min.).

	Toxicity/ S.E.s:
	SE: Result from vasodilation: Headache, Facial flushing, hypotension.
CI w/elevated ICP.

	Utility:
	Angina, CCF

	Special Features:
	8+ hr. breaks necessary to avoid tolerance from slow absorp.


	Name:
	Lidocaine (Zylocaine)

	Class:
	Antidysrhythmic Agent (Class IB)

	Mech:
	Blocks Na+ current ( Slows Phase 0 (Accelerates repolarisation and shortens AP).

	Absrbtn
	IV (due to extensive 1st pass metabolism)

	Dist:
	

	Metab.
	Hepatic- Rapid

	Excrtn, t½
	½ life: 2 hrs (during prolonged infusion)
[Single bolus doses have much shorted ½ life of 5-10 mins]

	Toxicity/ S.E.s:
	SE: Drowsiness, Paraesthesia, Convulsions, Proarrhythmic effects

	Utility:
	Acute ventricular arrhythmias: Ventricular tachycardia, esp post MI (effective in ischaemic tissue)

	Special Features:
	Little inotropic effect


	Name:
	Amiodarone (Cordarone)

	Class:
	Antidysrhythmic Agent (Class III)

	Mech:
	1( effect is inhibiting repolarisation ( prolongation of action potential and refractory period.

Antiarrhythmic activity and antianginal activity.

	Absrbtn
	Oral

	Dist:
	

	Metab.
	

	Excrtn, t½
	½ life: 25-110 days ( difficult to use due to SEs

	Toxicity/ S.E.s:
	SE: Major: Proarrhymias, Pneumonitis, Pulmonary fibrosis, Hypo / Hyper thyroism, Peripheral neuropathy, Hepatitis; Minor: Corneal microdeposits (( halos around light), Photosensitivity of skin and skin pigmentation

DI: [( digoxin]; ( metabolism warfarin ( ( [warfarin]

	Utility:
	Treat severe refractory supraventricular and ventricular tachyarrhythmia.

	Special Features:
	Usefulness limited by toxicity.  Full effects may take up to 6 weeks to manifest. Structurally related to thyroxine


	Name:
	Digoxin (Lanoxin)

	Class:
	CHF Rx / Anti Arrhythmic (Cardiac Glycoside)

	Mech:
	Inhib. of Na+/K+ ATPase ( ( release of Ca2+ from SR ( ( myocardial contractility.

Also ( sensitivity of AV node to vagal stimulation ( ( ventricular rate in atrial flutter / fibrillation (i.e., anti-arrhythmic).

	Absrbtn
	PO or Parenterally. Loading dose may be needed if rapid effects required.

	Dist:
	

	Metab.
	Very little.

	Excrtn, t½
	Excreted unchanged by kidneys ( No active metabolites. ½ life: 1.5 days but (( in Renal F

	Toxicity/ S.E.s:
	SE: Low therapeutic range...Monitor levels.
· Hypokalaemia / Hypercalcaemia: ( increases risk of digitalis toxicity
· Hypothyroidism / Old age: ( sensitivity to standard doses
· GI effects: Anorexia / N/V / occasionally diarrhoea
· Neurological effects: malaise, fatigue, depression, confusion, insomnia, ( colour vision (yellow, green predominance)
· CV effects: cardiac arrhythmia esp vent bigeminy and bradycardias inc complete heart block; ECG may show 1st degree heart block at early stage, but serious arrhythmias may occur without warning.
· Others: Gynacomastia.
CI: 

· Acute myocardial ischaemia (may ( O2 demand)

· Disease of AV node (may ( heart block)

· Renal impairment

· Before electrical cardioversion (may ( heart block)

DI: 
· Diuretics may ( hypokalaemia ( toxicity (see ()

· Verapamil / Amiodarone / Quinidine  ( ( levels ( ( toxicity.

	Utility:
	Congestive Heart failure.

DOC for atrial fibrillation/flutter (( ventricular rate).

	Special Features:
	· Shorter t½, less GI absorption, and less protein binding than digitoxin (6 days, metabolised by liver). Only cardiac glycoside routinely used.

· Tx of Toxicity: 1. Withdraw drug 2. Correct low serum K+ by iv admin 3. Tx ventricular arrhythmia with phenytoin / lidocaine 4. Digoxin specific antibodies will bind to and inactivate digoxin (only life threatening cases…very expensive)


	Name:
	Enalapril (Vasotec)

	Class:
	ACE Inhibitor

	Mech:
	· Inhib production of angiotensin II from angiotensin I( block of vasoconstriction (1) and aldosterone stim (2) and adrenalin production (3) (
· ( TPR (1), ( Na+/H20 retention (2) ( ( Preload + Afterload ( ( BP
· ( Adrenalin (3).

· Also blocks inactivation of bradykinin ( Vasodilation. 

	Absrbtn
	Oral

	Dist:
	Wide

	Metab.
	Prodrug ( Enalaprit (Hepatic conversion)

	Excrtn, t½
	Kidneys

	Toxicity/ S.E.s:
	SE: Postural hypotension (esp on 1st dose in renal A stenosis or HF), Renal impairment (renal a stenosis ( ( in renal perfusion and intrarenal haemodynamics), hyperkalemia (K+ losing effects of aldosterone are blocked), persistent dry cough (potentiation of bradykinin) and worsening of asthma.

CI Renal artery stenosis, Renal disease, Pregnancy. 
DI: K+ Sparing diuretics / K+ supplements (risk of hyperkalaemia)

	Utility:
	(BP, CHF, MI, ( progression to RF in Dm pts with microalbuminuria

	Special Features:
	Inactive prodrug vs captopril


	Name:
	Losartan

	Class:
	A2 Receptor Antagonist

	Mech:
	· Competitive inhibition of A2 at receptors

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	

	Utility:
	Hypertension

	Special Features:
	Do not ( cough (unlike ACEi)

Valsartan is similar but longer acting


	Name:
	Atenolol (Tenormin)

	Class:
	Cardioselective (1-Blocking Agent (Lipophillic)

	Mech:
	· Selective blockade of (1 (heart, kidney) w/rel. sparing of (2 (cardioselective but not cardiospecific (i.e. some bronchial cells ((2) are affected). No ( effect.

· ( HR. (-ve Chronotropic):

· Also ( O2 supply to myocardium (diastole prolonged).

· ( Ventricular Contraction (-ve Inotropic) ( ( Myocardial O2 Demand
· ( Renin release ( ( vasoconstriction + ( Na & H20 reabsorbtion( ( BP

	Absrbtn
	Oral (>50%). Bioavailability ~40%. Plasma levels vary 4x btwn. Patients

	Dist:
	<5% bound to protein.

	Metab.
	

	Excrtn, t½
	Renal (mostly unchanged). Long t½ (6-9 hr.)

	Toxicity/ S.E.s:
	SE: hypotension, bradycardia, heart block, peripheral vasoconstriction (cold hands / feet), fatigue, depression, vivid dreams (esp lipophillic drugs), N/V
CI: CV- CHF or Heart Block. Resp- asthma, COPD, bronchitis, allergic rhinitis (( receptors in lungs constrict). Metab- caution w/diabetics (masks signs of hypoglycemia: tachycardia).

	Utility:
	Hypertension (( CO ( ( BP; ( Renin release). Angina pectoris (Prophylactic ( ( Exercise tolerance due to ( O2 demand). Cardiac arrhythmias (esp. supravent. tachyarrhyths). Acute MI (prophylaxis and reduction of infarct size & failure). Pheochromocytoma (in comb. w/alpha blocker). Essential tremor. Migraine headache (prophylaxis). Performance anxiety.

	Special Features:
	Abrupt w/drawal may trigger MI due to upregulation (no & sensitivity of receptors (). Cardio-selectivity not great.

(Compared with: Propanalol- B1 selective & lipophillic, Propranalol- non selective & lipophillic)


	Name:
	Verapamil (Calan)

	Class:
	Calcium-Channel Blocker (Antidysrhythmic Agent Class IV)

	Mech:
	· (Ca2+ is essential for actin/myosin interaction( contraction) Binds to L-type Ca2+ channels ( ( Ca2+ in arterial smooth muscle cells (1) / heart muscle  (2) ( vasodilation (1) & (  chronotropic + inotropic + conduction [esp AV node] (2) ( ( cardiac afterload (1+2)( ( BP.

· Little/no effect on venous vessels.
· May inhib. platelet aggreg.

	Absrbtn
	Oral ( nearly complete absorption.  1st pass metab(( bioavail. IV.

	Dist:
	Significant protein binding.

	Metab.
	Hepatic.  Inducible metab.  Inhibits hepatic enzymes.  Active metabolites.

	Excrtn, t½
	1.5-6 hr.  Repeated oral dose ( ( t½ due to hepatic saturation.  Longer t½ in elderly or pts w/hepatic cirrhosis or renal insuff.

	Toxicity/ S.E.s:
	SE: Mainly due to smooth muscle relaxation / vasodilation:

Verapamil: Headaches, dizziness, constipation, heart block, bradycardia.

Nifedipine: headaches, dizziness, facial flushing, ankle swelling

Diltiazem: Headache, flushing, constipation, ankle oedema.

DI: B blockers ( ((BP + ((HR (ok for Nifedipine)

	Utility:
	Tx angina (stable, variant, unstable), arrhythmias, hypertension. More effective than propranolol for unstable angina. DOC (IV) for paroxysmal supraventricular tachycardias. Reentry arrhythmias.

	Special Features:
	Less effect on peripheral circulation than Diltiazem & Dihydropyridines e.g. Nfedipine


	Name:
	Bendroflumethiazide (Bendrofluazide)

	Class:
	Diuretic (Thiazide)

	Mech:
	· Inhib Na+ (&( Cl-) absorption the cortical thick ascending limb and the early distal tubule ( ( NaCl and water excretion ( ( Fluid vol ( ( BP

· More Na reaches distal tubule, exchanged for K+ ( K+ loss.
· Mg is also lost, Ca & Uric acid retained.

· Vasoldilatory effect (main effect in hypertension)

	Absrbtn
	Oral ( good absorption.  Takes effect in 1 hr.

	Dist:
	

	Metab.
	

	Excrtn, t½
	Lasting 12 hours

	Toxicity/ S.E.s:
	SE: Dehydration, Hypokalemia (usually mild), hyperuricaemia / gout, hyperglycemia / Dm, hypercholesterolaemia (in short term Tx), Impotence, Hypercalcaemia.

CI: Gout, Renal disease.

DI: Long-term NSAID use may decrease anti-HTN effects. Lithium excretion may be ( ( toxicity. 

	Utility:
	Tx Hypertension, CHF, nephrotic syndromes. Reduce Ca2+ excretion (e.g., prevention of kidney stones).

	Special Features:
	Most commonly prescribed class of diuretics. Milder diuretic action than loop diuretics. Rel ineffective in renal insuff. Dose ( does not ( effect ie max effect at ( dose.


	Name:
	Frusomide (Lasix)

	Class:
	Diuretic (Loop Diuretic)

	Mech:
	· Blocks the Na+/K+/Cl- co-transporter in the apical membrane of the thick ascending limb of Loop of Henle (ie must have been excreted 1st ( action inversely correlates with Renal F) ( inhibiting reabsorbtionof Cl- and Na + ( ( excretion of urinary water, Na+, K+, Ca2+, & Mg2+.
· Also causes venous and renal vasodilation at ( conc

	Absrbtn
	Oral, IV.  Takes effect in 20 min.

	Dist:
	

	Metab.
	

	Excrtn, t½
	1-1.5 hr.  Shorter duration than thiazides.

	Toxicity/ S.E.s:
	SE: Hypokalemia (esp. dangerous if pt. is on digitalis), 

Renal impairment (due to dehydration / prerenal F / direct toxic effect on kidney), Otoxicity ie. Deafness (furosemide only), Hyperuricaemia + gout, Hypocalcaemia, ( glucose tolerance.
DI: Long-term NSAID use may decrease anti-HTN effects. Lithium excretion may be ( ( toxicity.

	Utility:
	CCF, Oedema, Pulmonary Oedema, Hypertension

	Special Features:
	Most potent diuretics available.  Can cause excretion of up to 20% of filtered Na+.

Compared with Thiazides: > diuretic effect (dose related). Similarly ( K+ loss but not Ca2+.


	Name:
	Spironolactone (Aldactone)

	Class:
	Diuretic (Potassium Sparing Diuretic) (Aldosterone Antagonist)

	Mech:
	· Competitive inhibition of aldosterone (  blocking Na+ Reabsorption and K+/H+ excretion in apical membrane of late distal tubule and collecting duct ( blocks electrochemical gradient ( drives K+ & H+ secretion ( diuresis & ( excretion of K+ & H+.

	Absrbtn
	Oral. Takes up to 2 days to be effective.

	Dist:
	

	Metab.
	Hepatic

	Excrtn, t½
	1( = kidney: Spironolactone: 20 hr.

1( = kidney: Amiloride: 6 hr.

	Toxicity/ S.E.s:
	SE: Hyperkalemia, gynaecomastia (spironolactone only).

CI: K+ supplements / ACE I ( hyperkalemia.

DI: Long-term NSAID use may decrease anti-HTN effects. Lithium excretion may be ( ( toxicity.

	Utility:
	Severe CCF (usually with loop diuretics + ACEi)
Primary hyperaldosteronism (Conn’s syndrome)

Ascites from liver disease

Diuretic induced hypokalaemia (eg thiazides / loop)

	Special Features:
	Only diuretic that acts through the blood side of the tubule. Relatively weak diuretic. (Not usually potent enough alone)


	Name:
	Methotrexate

	Class:
	DMARD (Disease Modifying Anti Rheumatic Drug): Slow Acting Antimetabolite.

	Mech:
	Antimetabolites: Mimic a natural metabolite ( impairing efficiency of an essential biochemical pathway…

Methotrexate mimics Dihydrofolic acid and binds strongly to Dyhydrofolate reductase

(
Inhibits formation of tetrahydrofolic acid

(
( Synthesis of Purines, Thymidylic Acid, Methionine, Serine

(
( DNA / RNA / Protein Synthesis

(
Eventual cell death.

	Absrbtn
	Oral, IV, IM, IT (For Rheumatoid A: 7.5 mg once weekly)

Well absorbed via an active uptake mechanism.

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	RENAL TOXICITY

· High Doses may ( Crystalluria ( Renal tubular damage (Patients must be well hydrated to avoid toxicity)

BLOOD COUNT.

· Haematopoietic suppression may occur abruptly;

· Factors likely to ( toxicity include ( age, renal impairment and concomitant administration of another anti-folate drug.

· Any profound ( in white cell / platelet count calls for immediate withdrawal of methotrexate and introduction of supportive therapy

LIVER TOXICITY (Esp with long term Tx ( Hepatic fibrosis).

· Tx should not be started / should be discontinued if abnormality of LFTs or liver Bx present / develops during therapy.

· Abnormalities may return to normal within 2 weeks after which treatment may be recommenced if judged appropriate

PULMONARY TOXICITY.

· Pulmonary toxicity may be a special problem in rheumatoid arthritis (patient to seek medical attention if dyspnoea, cough or fever); monitor for symptoms at each visit—discontinue if pneumonitis suspected.

OTHERS:

· Stomatitis, Myelosuppression, erythema, rash, urticaria, alopecia, N&V, Diarrhoea.

CONTRAINDICATIONS

· C/I: Pregnancy (teratogenic), Breast Feeding, Renal Impairment, Hepatic impairment, Active infection & Immunodeficiency syndromes

DRUG INTERACTIONS

· INCREASED TOXICITY OF: Fluorouricacil, Cytarabine, 6-mercaptopurine, 6-thioguianine.

· ASPIRIN and other NSAIDs: If aspirin or other NSAIDs are given concurrently the dose of methotrexate should be carefully monitored. Patients should be advised to avoid self-medication with over-the-counter aspirin or ibuprofen

	Utility:
	· LOW DOSES: Rheumatoid arthritis, Severe psoriasis.

· HIGH DOSES are curative for osteogenic sarcoma and choriocarcinoma.

· Effective for: Acute lymphocytic leukaemia, choriocarcinoma, Burkitt’s lymphoma, breast cancer, head/neck carcinomas. 

	Special Features:
	· FBC, U&Es, LFTs: Should be performed before starting treatment and repeated weekly until therapy stabilised, 

· Thereafter patients should be monitored every 2–3 months


	Name:
	Amitryptyline

	Class:
	Antidepressant: Tricyclic

	Mech:
	(Amine Hypothesis: Depletion of monoamine neurotransmitters [NA & 5-HT] ( Depressed State)

· Block reuptake of NA and 5-HT ( increasing their availability to postsynaptic membrane (aka uptake 1…see path)

	Absrbtn
	Completely absorbed from gut (but slows gut motility ( slow absorption)

	Dist:
	Large volume of distribution (like all tricyclics)

Principal metabolite (nortryptyline) is active

	Metab.
	Extensive 1st pass

	Excrtn, t½
	Slow

	Toxicity/ S.E.s:
	SE:
· Tricyclics are antagonists of muscarinic & hisamine H1 receptors and a1-adrenoceptors…
· Anticholinergic effects: urinary retention, constipation, tacharrhythmias, blurred vision (esp in OD) 
· Cardiac arrhythmias also because of ( conduction.

· Sedation, Weight gain, Exacerbation of epilepsy

· Idiosyncratic reactions: hepatotoxicity, blood dyscrasias

· Dangerous in OD

CI:
· Glaucoma (antimuscaric ( pupil to dilate ( rise in intraocular pressure)

· Prostatic hypertrophy (acute retention of urine at risk),

· MI (immediately after may ( arrhythmia)

· Epilepsy (( seizure threshold)

	Utility:
	Depression: 2/52 until benefit. Sedative use may be of benefit. 

Chronic Pain: Tx neuralgia

	Special Features:
	Warn about hazards of driving!!

Other tricyclics are not sedatives.
Cheaper than SSRIs

Taper off over 4/52 when discontinuing

Cross Tapering when switching to SSRI


	Name:
	Sertraline (& Fluoxetine)

	Class:
	Antidepressant: Selective Serotonin Reuptake Inhibitor

	Mech:
	(Amine Hypothesis: Depletion of monoamine neurotransmitters [NA & 5-HT] ( Depressed State)

· Selective inhibition of 5-HT reuptake by post synaptic nerve terminals

	Absrbtn
	Well absorbed

	Dist:
	

	Metab.
	Metabolised to inactive derivatives

(whilst Fluoxetine and derivatives may ( accumulation in Liver / Renal F)

	Excrtn, t½
	Shorter ½ life than Fluoxetine which is 24-96hrs

	Toxicity/ S.E.s:
	SE: Seizures- may be exacerbated

Anorexia, sexual dysfunction, Weight Loss

(Fluoxetine: Hyponatraemia, Vasculitic rash- rare but serious)

	Utility:
	Depression: Delay until benefit. 

	Special Features:
	Taper off over 4/52 when discontinuing

Cross Tapering when switching to TCA

Comparison with Tricyclics:

· Less serious SE: No sedative, hypotensive, anticholinergic effect. ( Effect on cardiac conduction.

· SE of SSRI:TCA-: Dry mouth (21:55%), Constipation (10:22%), Dizziness (13:23%), Nausea (22:12%), Diarrhoea (13:5%), Anxiety (13:7%), Agitation (14:8%), Insomnia (12:7%), Nervousness (15:11%), Headache (17:14%)
· Better tolerated than tricyclics in overdose.


	Name:
	Tranylcypromine

	Class:
	Antidepressant: Non Selective Monoamine Oxidase Inhibitor – MAOI

	Mech:
	(Amine Hypothesis: Depletion of monoamine neurotransmitters [NA & 5-HT] ( Depressed State)

· Inhibit metabolism of NA and 5-HT by monoamine oxidase (of both subtypes)

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	CI: Food containing tyramine and DA due to risk of hypertension. Eg. Ripe cheese, pickles herring.

Nasal decongestants (which contain sympathomimetics, pethidine and levodopa)

DI: Tricyclics, SSRIs: may ( rare but fatal hyperthermia syndrome

	Utility:
	

	Special Features:
	Used far less frequently than SSRIs due to drug interaction risk.


	Name:
	Moclobemide

	Class:
	Antidepressant: Reversible Inhibitor of Monoamine Oxidase

	Mech:
	(Amine Hypothesis: Depletion of monoamine neurotransmitters [NA & 5-HT] ( Depressed State)

· There are 2 subtypes of MAO. MAO-A metabolises NA and 5-HT and so is relevant to depression. MAO-B metabolises DA.

· Reversibly Inhibits metabolism of NA and 5-HT by MAO-A

	Absrbtn
	Well absorbed from gut

	Dist:
	

	Metab.
	Hepatic

	Excrtn, t½
	Very short ( Bd

	Toxicity/ S.E.s:
	Potentiates opiates

	Utility:
	Depression

	Special Features:
	No high risk of hypertensive crises with sympathomimetics

May be prescribed in with tricyclics / SSRIs.


	Name:
	Lithium Carbonate

	Class:
	Antidepressant: Mood Stabliser

	Mech:
	· Unknown, but may involve electrolyte/ion transport, enhanced reuptake of tryptophan ( ( brain 5HT levels, inhib. of phosphatidyl inositol 2nd messenger system, ( DA & NE turnover, or ( synth. of ACh.

	Absrbtn
	Orally

	Dist:
	

	Metab.
	Kidney

	Excrtn, t½
	

	Toxicity/ S.E.s:
	Clearance ( in pts with renal impairment: Therapeutic Monitoring mandatory

SE: ROSH: Renal damage (nephrogenic Dm insipidus), Oedema, Skin rash, Hypothyroidism
CI: Renal Impairment (Clearance ( in pts), Psoriasis is a relative C.

DI: Diuretics and NSAIDS may ( accumulation

	Utility:
	Prophylaxis for bipolar illness.

Acute severe mania is more quickly controlled w/neuroleptics.  Combination therapy often required.

	Special Features:
	


	Name:
	Chlorpromazine (& Haloperidol, Flupentixol)

	Class:
	Neuroleptics: Established (aka Major tranquilizers, Typical Anti Psychotics)

	Mech:
	· D2 receptors Antagonistss(esp limbic areas, CTZ, GI)

· Also block D1 receptors (See S/Es)    [(  D= Dopamine]

· May also block: Ach (muscarinic), NA ((-adrenergic), Histamine (H1), and 5-HT2 receptors…( S/Es

	Absrbtn
	Oral, suppository (emesis)

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s/ CI / D.I.s
	SE:
· Exacerbation of depression

· Blockade of D1 receptors may ( Parkinsonism and other extrapyramidal disorders: akathisia (severe restlessness), acute dystonias inc torticollis (dosage reduction or anticholinergics may help). Late onset extrapyramidal disorder—tardive dyskinesia [20%] (may be irreversible).

· Autonomic effects: postural hypotension, premature ejaculation, visual disturbance, dry mouth, retention of urine, constipation (most common with Chlorpromazine)

· Rare but serious: jaundice, rashes, agranulocytosis, Neuroleptic malignant syndrome (comprising hyperpyrexia & muscle rigidity)

· Hyperprolactinemia may result from DA antagonism and may ( gynaecomastia

CI: Hypersensitivity, Glaucoma, Parkinson’s D, Impaired consciousness.

DI: Antidopaminergics, Antimuscarinics, Antihistaminergics, Antiadrenergics.

	Utility:
	· Schizophrenia, manic episodes, intractable hiccough.

· Emesis from drugs, radiation, uraemia, pain, post-op, emotional, GI irritation, cancer chemotherapy.

· Preanesthetic.

	Special Features:
	Drug holidays important to ( tendency for tardive dyskinesia & test for continued need. Big problem w/non-compliance. Limit doses to ( SE. No potential for abuse.

	
	ALTERNATIVES: Atypical Neuroleptics / Anti Psychotics. (‘Antagonists of D2 receptors, not D1 ( < extrapyramidal S/Es.
· Risperidone: sleep disturbance, anxiety, rhinitis. Rare: sudden death in pts with pre existing cardiac disease. Only one of the three which licensed as depot.
· Olanzapine: weight (
· Clozapine: Agranulocytosis, weight (, convulsions. Needs monitoring ( with regular blood tests e.g. for leucopenia.


	Name:
	Amphetamine

	Class:
	CNS-Active Sympathomimetic Agent (Indirect)

	Mech:
	Indirect agonist of symp. receptors.  Potent CNS and peripheral effects.  Displaces catecholamines from storage vesicles.  Reverses Uptake I transporter ( NE release.  Causes ( systolic & diastolic BP.  HR often reflexively slowed.  Contraction of urinary sphincter.  Typical symp. effects.

	Absrbtn
	Oral ( good bioavail.

	Dist:
	Crosses BBB.

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Irritability & manic behavior (large doses).  Prolonged use ( toxic psychosis (looks like paranoid schiz.).  Produces very strong psych. dependence (depression on w/drawal), mild phys. dependence.

	Utility:
	Treat narcolepsy, ADHD.

	Special Features:
	Not metab. by COMT.  Decreased metab. by MAO.


	Name:
	Cocaine (Various)

	Class:
	CNS Stimulant (Indirect Sympathomimetic Agent)/Local Anesth (Ester)

	Mech:
	Inhib. reuptake of catecholamines (DA, NE, 5HT) ( prolonged action.  Local anesthetic properties from block of Na+ & Ca2+ channels ( ( rate of rise of action potential, failure to propagate action potential, eventual conduction block.  Smaller, unmyelinated fibers are more easily blocked and remain blocked longer.

	Absrbtn
	Rapidly absorbed IV & oral.  IV absorption can be limited w/a vasoconstrictor.  Rapid topical absorption at mucous membranes.

	Dist:
	Rapidly dist. to highly perfused organs (i.e., brain, liver, kidney, heart

	Metab.
	Rapidly metab. by plasma pseudocholinesterases.  Med. duration of anesth action.

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Fever, nausea, vomiting, confusion, headache. Neurosis, paranoia, frank psychosis.  Tolerance, but not as strong as opiates.  Acute toxicity ( hypertension, stroke, seizures, cardiac arrhythmias.  Very strong psych. dependence.  Mild physical dependence.

W/drawal ( ( appetite, fatigue, depression.

	Utility:
	Used in ENT surgery to produce local anesthesia, hemostasis, vasoconstriction.  Crack = smokable version.

	Special Features:
	Does not require concomitant application of a vasoconstrictor.  Twice the potency of procaine.  Produces elevation of mood, euphoria, ( self-esteem, ( energy, ( sense of fatigue.  Moderate dose ( ( HR, ( BP.


	Name:
	Caffeine

	Class:
	Xanthine

	Mech:
	Mobilizes Ca2+ stores.  Inhibition of phosphodiesterase ( ( cAMP.  Antagonizes adenosine receptors.  Causes ( drowsiness, ( fatigue, faster/clearer thought flow, improved motor performance, ( reaction time, cardiac stim., bronchodilation, mild diuresis, gastric acid secretion.

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Restlessness, insomnia, tremors, seizures, mild diuresis, cardiac stim., gastric acid secretion.

	Utility:
	OTC CNS stimulants

	Special Features:
	


	Name:
	Heroin

	Class:
	Opioid (Semi-synthetic)

	Mech:
	· Agonist of opioid receptors.

· Causes analgesia (( threshold for pain, ( subjective rxn), antitussive effects (cough suppression), euphoria/dysphoria (atypical), sedation (rarely stimulation), resp. depression, miosis, n/v, ( body temp., ( ACTH/PRO/GH, ( LH/TSH (hormone effects usu. non-consequential), occasionally hypotension, constipation, ( biliary/ureteral/bladder muscle tone, ( uteral muscle tone, histamine release (hypotension, urticaria, itching).

· Init. ( of adenylate cyclase in locus coeruleus & symp. pregang. neurons.
· Tolerance develops.

	Absrbtn
	IM, subcut., mucous membranes, oral, smoking.

	Dist:
	

	Metab.
	Hepatic conjug. ( polar metabolites

	Excrtn, t½
	Urine

	Toxicity/ S.E.s:
	· SE: Histamine release ( asthma in suscept. patients.  Use w/caution w/compromised resp. patients.  CO2 retention ( ( intracranial pressure (may mask signs of head injury).

· Overdose ( coma, severe resp. depression, pinpoint pupils (> rare: hypotension, hypothermia)

· Tx: with naloxone (antidote), iv injection- opiod receptor antagonist ( prompt improvement in consciousness, but action v short: 1hr (need frequent admin).

· Rapid onset of tolerance (up to 100x) to analgesia, euphoria/dysphoria, sedation, n/v, resp. depression, cough suppression.

· Physical dependence—abrupt w/drawal (prob. med. by hyperactive adenylate cyclase) ( rhinorrhea, lacrimation, chills, goose pimples, hyperventilation, mydriasis, myalgia, vomiting, diarrhea, anxiety, hostility (but it’s not fatal).

· Also psychological dependence.

· Methadone (Dolophine): Treatment of physical dependence to other opioids, esp. heroin (less severe w/drawal synd.). Analgesia. Migraine relief.

· DI—sedative hypnotics ( severe CNS/resp. depression; phenothiazines/tricyclic antidepressants ( ( sedation, freq. resp. depression.

	Utility:
	

	Special Features:
	High addiction/abuse liability. Psych. dependence.


	Name:
	Tramadol (Ultram)

	Class:
	Opioid (Synthetic-Analgesic)

	Mech:
	Low affinity binding of tramadol to mu-opioid receptors and higher affinity binding of the M1 metabolite. Opioid effects only partially antagonized by naloxone.  Also inhibits reuptake of norepinephrine and serotonin.

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Sim. to opioids—dizziness, somnolence, nausea, constipation, sweating, & pruritus.  Unlike opioids, significantly less respiratory depression, no histamine release.  At therapeutic doses, no effect on heart rate, left-ventricular function, or cardiac index.  Some orthostatic hypotension.  Seizures.  Use w/caution w/CNS depressants, MAO inhibitors.  May trigger opioid w/drawal symptoms.

	Utility:
	Analgesia

	Special Features:
	Inhib. reuptake of NE and 5HT.


	Name:
	LSD

	Class:
	Hallucinogen

	Mech:
	

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Mild tolerance, psychological dependence.  No physical dependence, no w/drawal syndrome.  Acute intoxication ( severe sensory disturbances, panic, impaired org. of thinking, organic brain syndrome, flashbacks.

	Utility:
	Euphoria w/more stimulation than relaxation.

	Special Features:
	


	Name:
	Nicotine

	Class:
	Ganglionic Stimulant/Blocking Agent

	Mech:
	Stim. ganglionic receptors.  Non-selective.

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	

	Utility:
	Gum and transdermal patches used to suppress nicotine withdrawal in smokers trying to quit.

	Special Features:
	


	Name:
	Ethanol

	Class:
	Alcohol

	Mech:
	Disordering of lipid memb. ( perturbs fxns of ion-channels & other proteins.  May augment GABA med. synaptic inhib & Cl- influx.  High conc ( ( Cl- permeability w/o GABA mediation.

	Absrbtn
	Rapidly, and usu. completely, absorbed from mouth, stomach, small intestine.  

	Dist:
	Rel. uniform distribution throughout all tissues and fluids.

	Metab.
	90-98% completely oxid.  Zero order kinetics: 7-15 gram (1 drink)/hr.  Mostly oxid. in liver by alcohol dehydrogenase.  Resulting acetaldehyde oxid by mitoch. aldehyde dehydrog.

	Excrtn, t½
	2-10% not oxidized (excreted via lungs and kidneys).

	Toxicity/ S.E.s:
	Acute SE:

· CNS—depressant (additive w/other depressants); Heart—( contractility, arrhythmia;

· Smooth Musc—vasodilation. May inhib. metab. of other drugs. Resp. depression, hypoglycemia.
Chronic SE:
· Liver/GI—liver fat accum, hepatitis, fibrosis, cirrhosis; ( gastric & pancreatic secretion & mucosal damage ( ( risk of gastritis and pancreatitis, aggravation of PUD.

· Nerv. sys—symm. periph. nerve injury, memory loss, sleep disturbances, psychoses.

· Blood—mild anemia (( prolif. of marrow cells), ( HDL/LDL ratio (( risk of CHD).  CV—cardiomyopathy, arrhythmia.

· Fetal Alcohol Synd.

· Sex—impotence, sterility, testicular atrophy, gynecomastia, ( estrogen metab.

· Cancer risk—mouth, pharynx, larynx, oesophagus, liver, breast.

· Alcohol W/drawal Synd.

	Utility:
	Solvent for drug admin., nerve blocking agent for pain relief, antidote for methanol and ethylene glycol poisoning.

	Special Features:
	Induces cyt. P450.  Acute tolerance can occur


	Name:
	Disulfiram (Antabuse)

	Class:
	Aversive Agent

	Mech:
	Irreversibly inactivates aldehyde dehydrogenase.

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	Effective for 2-3 days.

	Toxicity/ S.E.s:
	SE: Dizziness, metallic taste, nausea, headache, skin reactions.

	Utility:
	Used to treat alcoholism.  When alcohol is ingested, blood acetaldehyde concentrations rise, producing hangover symptoms of flushing, headache, nausea, vomiting, and hypotension.

	Special Features:
	


	Name:
	Diazepam (Valium)
See Nervous Drugs


	Name:
	Imipramine (Tofranil)

	Class:
	Psychopharmacological Agents (Tricyclic Antidepressant)

	Mech:
	· Blocks NE and 5HT uptake.
· Also prominent muscarinic blockade.
· Possible mechs include down-reg. of brain (2 and 5HT2 receptors or decreased number of ( brain receptors.

	Absrbtn
	

	Dist:
	

	Metab.
	

	Excrtn, t½
	

	Toxicity/ S.E.s:
	SE: Sedation, postural hypotension, excess sweating, marked decrease in REM sleep.  Block antihypertensive effects of guanethidine.  Enhance effects of some sympathomimetics.  Can be extremely toxic when combined w/MAO inhibs (but can also be done safely).  Potentiates effects of alcohol and other CNS depressants.  Overdoses ( coma, seizures, hypotension, depressed resp., arrhythmias.

Tx: Gastric Lavage up to 12 hrs (since anticholinergic effects delay gastric emptying). Thereafter, supportive Tx.

	Utility:
	Treat endogenous depression, enuresis, chronic pain, panic rxns, phobic anxiety.

	Special Features:
	TCAs preferred over MAOIs for initial treatment of endogenous depression.  Severely depressed patients should never be given more than a 1 week supply of a TCA (danger of overdose).


Name: Lidocaine (Xylocaine)
Class: Local Anesthetic (Amide)

Mech.: Blocks Na+ & Ca2+ channels ( ( rate of rise of action potential, failure to propagate action potential, eventual conduction block.  Smaller, unmyelinated fibers are more easily blocked and remain blocked longer.

Absorption: Rapidly absorbed IV & oral.  IV absorption can be limited w/a vasoconstrictor.  Rapid topical absorption at mucous membranes.

Dist.: Rapidly dist. to highly perfused organs (i.e., brain, liver, kidney, heart).

Metab.: Metab. by liver microsomal enzymes.

Excretion, t½: Med. duration of action.

Toxicity/S.E.s: Progressive CNS effects—agitation leading to convulsions, generalized CNS and resp. depression, CV depression, death.

Utility: Surface anesthesia, infiltration anesth., field block anesth., nerve block anesth., IV regional anesth., spinal anesth., epidural anesth.

Special Features: 4x as potent as procaine.  Sometimes used w/epinephrine to prolong action and decrease system toxicity.

Name: Nitrous Oxide
Class: General Anesthetic (Anesthetic Gas)

Mech.: Stabilizes membranes of excitable tissue ( inhibition of action potential (primarily pre-synaptic blockade of synaptic transmission).

Absorption: Inhaled.  Poor blood solubility ( Rapid onset of effect (Blood/gas partition coefficient = 0.47).  High conc. required for effect (MAC = 101).

Dist.: Dissolves in blood.  Organs w/high perfusion are most affected.

Metab.: 

Excretion, t½: Primarily unmetab. excretion via lungs.

Toxicity/S.E.s: Low arrhythmia potential.  Low level of cardiac depression.
Utility: Used as an adjunct to potentiate anesthesia. 

Special Features: Non-irritating, non-flammable.  No circulatory depression.  Cannot be used alone to produce general anesthesia.  Good analgesic.  Poor muscle relaxant.

Name: Epinephrine
Class: Catecholamine

Mech.: Stim. ( and ( receptors.  EPI ( NE at (, but EPI>>NE at (2.  At normal doses, ( actions predominate.  At high doses, ( actions predominate.  IV bolus ( rapid rise in BP (mainly systolic),( strength of ventricular contraction, ( HR, arteriolar constrict. in skin, mucosa, splanchnic areas.  Slower app. or lower dose ( ( diastolic pressure due to ( periph resistance; increased pulse pressure.  Causes ( CO due to ( rate and strength of contraction.  Dilates bronchi and iris.  Increases blood sugar and liver glycogenolysis.

Absorption: Subcutaneous, inhalation, IV, ophthalmic.  Oral ineffective.

Metab.: Catab. by COMT and MAO, esp. in liver and kidneys. Glucuron. & sulfconj.

Excretion, t½: Short duration of action.

Toxicity/S.E.s: Cerebral hemorrhage, cardiac arrhythmias.  May induce angina pain in angina patients.  Also fear, anxiety, tenseness, restlessness, headache, tremor, weakness, dizziness, pallor, resp. difficulty, heart palpitations.  Use w/ caution w/old folk, CV disease, hypertension, diabetes, hyperthyroidism, psychoneuroses, bronchial asthma, emphysema w/degenerative heart disease, and tricyclic drugs.

Utility: Reduce resp. distress due to bronchospasm.  DOC for anaphylaxis.  Prolong actions of local anesthetics.  Restore cardiac fxn after cardiac arrest.  Treat local hemostasis, open-angle glaucoma.  Also inhibits uterine contractions, reduces mucosal congestion of hay fever, rhinitis, and acute sinusitis.  ONLY OTC sympathomimetic for asthma.

Name: Norepinephrine
Class: Catecholamine

Mech.: Stim. ( and (1, but not (2.  Approx equal affinity as EPI at (1, less at (.  Causes ( in systolic & diastolic pressure.  CO unchanged or ( due to reflexive bradycardia.  ( TPR.  Marked vasoconstriction but ( coronary flow due to ( myocardial contractility.

Absorption: No oral.  Usu slow IV.  Poor subcut.

Dist.: 

Metab.: Catab. by COMT and MAO, esp. in liver and kidneys.  Glucuronidation and sulfconjugation.

Excretion, t½: Short duration (1-2 min)

Toxicity/S.E.s: Less severe than EPI.  Anxiety, resp. difficulty, slow forceful heart beat, transient headache.  Risk of cardiac arrhythmia ( contraind. w/halogenated hydrocarbon anesthetics. ( blood to vital organs.  Necrosis at infusion site if extravasated.  Contraind. for pregnant women, halog. hydroc. anesthetics, tricyclics.

Utility: Limited value.  1( for shock, certain acute hypotensive states (e.g., hypotension persisting after correction of blood volume deficit).  Adjunct in treatment of cardiac arrest w/profound hypertension.

Name: Felbamate (Felbatol)
Class: Antiepileptic Agent (Complex-Partial)

Mech.: Multiple.  Blocks voltage-dependent Na+ channels ( inhib. of sustained high-freq repetitive neuron firing.  Modulates strychnine-insens. glycine receptor.  May enhance GABAergic neurotransmission.

Absorption: Oral ( 100% bioavail.

Dist.: 22-25% protein binding

Metab.: 50% hepatic, 50% renal.             Excretion, t½: 20-23 hr (adults)

Toxicity/S.E.s: Most serious—aplastic anemia, acute hepatic failure.  Patients & physicians both required by FDA to sign info/consent form.  Most common—anorexia, n/v, insomnia, headache.  DI—( w/phenytoin, carbamazepine.

Utility: Not DOC for anything.  Monotherapy or adj. therapy of partial seizures in patients ( 14 y.o.  Adj. therapy of partial & gen. seizures assoc. w/Lennox-Gastaut synd.

Special Features: Broad-spectrum anticonvulsant.  Effective as add-on & monotherapy.  But multiple DI, signif. S.E.s w/initial dosing, & increased risk of aplastic anemia & acute hepatic failure diminish its charm.

Name: Gabapentin (Neurontin)
Class: Antiepileptic Agent (Complex-Partial)

Mech.: Unknown.  Transp. into brain.  Binds to unique specific receptor.  Appears to inhib Na+-med. sustained firing.  ( brain GABA levels.

Absorption: Oral ( 60% bioavailability.  Actively absorbed by l-amino acid transport system.  Dose-dependent decrease in absorption at doses > 600 mg.

Dist.: <10% protein binding.

Metab.:

Excret. t½: Almost 100% excret. unchanged by kidney (( to creatinine clearance).  5-7 hr (adults).

Toxicity/S.E.s: Somnolence, dizziness, ataxia, fatigue, nystagmus, headache, tremor, diplopia, n/v.  No DI.  

Utility: Adj. therapy of partial seizures, including secondarily generalized.  Management of neuropathic pain (off-label).

Special Features: Cleanest (regarding DI) antiepileptic drug.  Low toxicity profile.  However, there is limited clinical experience w/it against other seizure types, limited experience w/monotherapy, and it has a short t½.
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