	Class
	Drug
	Action
	Mechanism
	Indications
	Contraindications
	Side Effects
	Other

	ACE Inhibitors
	Captopril

Enalapril

Lisinopril

Ramipril

Quinapril

Oral Admin
	↓ vascular peripheral resistance

↓ heart rate (↓CO)

↓ heart contractility (↓CO)

↓ blood volume

↓ preload

↓ afterload
	1. Acts on Renin-Angiotensin System
Inhibits conversion of angiotensin I to II by Angiotensin Converting Enzyme (ACE) in the kidney
Rapid pressor

· ↓ vasoconstriction

· ↓ noradrenaline release

· ↓ circulating adrenaline

Slow pressor

· ↓Na+ reabsorption

· ↓ aldosterone release

· ↓ noradrenergic neurotransmission in kidney

Central Nervous System

· ↓ thirst & salt craving

Gut

· ↓ fluid absorption

Heart

Prevents positive inotropic effect of angiotensin II

2. Increases Bradykinin levels
Inhibits conversion of bradykinin to inactive peptide by ACE

Bradykinin promotes vasodilatation by enhancing eNOS activity leading to NO production by vascular endothelium.  This causes vasodilatation of vascular smooth muscle
	Hypertension

Heart failure (first line)
	Pregnancy

Aortic stenosis

Renovascular disease
	Dry cough

1st dose: hypotension

Renal impairment
	Angiotensin II receptor antagonists e.g. Losartan ( no cough

	Beta adrenoceptor antagonists

(β blockers)
	Atenolol (β1 specific)

Propranolol

Timolol

Metoprolol

Oral admin
	↓ heart rate (↓CO)

↓ heart contractility (↓CO)

↓ afterload

↓ blood volume

↓ preload

↓ vascular peripheral resistance
	1. Action on heart

Blocks β receptors

2. Action on kidneys

↓ renin release, leading to

↓ angiotensin II levels, leading to

↓ blood volume

↓ sympathetic stimulation

(↓ total peripheral resistance)

3. Action on nerve endings

↓ β adrenoceptor-mediated NA release

Leading to vasoconstriction
	Hypertension

Arrhythmias

Congestive heart failure

MI

Angina
	Asthmatics
	Colds hands and feet

Fatigue

Nightmares

Bronchio-constriction

Hypoglycaemia

Impotence


	

	α1-adrenoceptor antagonists
	Prazosin

Doxazosin

(Both relatively specific to the vasculature)

Oral admin
	Vasodilatation
	Blocks α1-adrenoceptors on vascular smooth muscle

Antagonist for NA at α1-adrenoceptors

↓PLC, ↓IP3, ↓Ca2+, ↓ contraction 
	Hypertension
	
	Reflex tachycardia (can be reversed with beta-blockers)

Reflex stimulation of the kidneys (can be reversed with diuretics)

1st dose: hypotension

Postural hypotension

Headache, nausea

Auto-immune problems
	

	Potassium Channel Activators
	Minoxidil

Pinacidil

Oral admin
	Vasodilatation

Reduction of O2 demand by myocardium
	↑ membrane permeability for K+ in vascular smooth muscle

Hyperpolarisation of membrane switches off voltage gated Ca2+ channels ( reduces contractility
	Severe hypertension
	
	Hirsutism

Salt & water retention (administer with diuretic)
	Potent & long acting (1 pill per day)

	Centrally Acting Sympatholytics
	α2-agonists
	Clonindine

Guanabenz

Guanfacine
	↓ peripheral vascular resistance

↓ Renin secretion from kidney (↓ angiotensin II)

↓ heart rate (↓CO)

↓ Adrenaline secretion
	Activates α2 adrenoceptors on nucleus tractus solitarius in CNS

↓ sympathetic outflow from brain
	Hypertension (pregnancy)
	
	Diarrhoea

Impotence

Drowsiness

Postural hypotension

Hypersensitivity reactions
	Usually used in conjunction with diuretics

	
	α-methyl dopa
	
	↓ PVR

≈ heart rate/CO
↓ Renin secretion from kidney (↓ angiotensin II)
	Displace NA as false transmitter – more active on α2 than α1

↓ sympathetic outflow from brain
	Hypertension (pregnancy)
	
	
	Must be decarboxylated in liver (α-methyl dopa (methyl-noradrenaline for action

	
	Ganglion blocking drugs
	Guanethidine

Guanedrel
	↓ heart rate (↓CO)

Vasodilatation

↓ preload
	Similar action to α-methyl dopa but does not cross blood-brain barrier, so acts on peripheral ganglia only
	Hypertension

Associated with dissecting aneurysm
	
	
	Short term treatment

	Ca2+ channel blockers
	Dihydro

pyridines
	Nifedipine

Nicardipine
	↓ peripheral vascular resistance
	Block voltage-gated L-type Ca2+ channels
	Hypertension

Angina
	
	Headache

Ankle oedema

Reflex tachycardia
	Selective for vascular tissue

	
	Phenyl

alkamines
	Verapamil
	↓ heart rate (↓CO)

↓ heart contractility (↓CO)

↓ peripheral vascular resistance
	
	Arrhythmia
	
	Constipation

Heart block

Bradycardia
	Non-selective (affects cardiac & vascular tissue)

	
	Benzo

thizapines


	Diltazem
	
	
	Angina
	
	
	

	Diuretics
	Loop Diuretics
	Furosemide

Bumetamide

Etacrynic Acid
	↓ blood volume
	↓ Na+, Cl- reabsorption in loop of Henle

↑ salt & water excretion
	Mod/severe heart failure

Acute pulmonary oedema

Liver cirrhosis
	
	Metabolic acidosis (H+ excretion)
	Very potent, can be used in patients with impaired renal function

	
	Thiazides
	Chlorthalideone
	
	↓ Na+, Cl- reabsorption in distal renal tubule

↑ salt & water excretion
	Hypertension

Mild heart failure

Severe oedema
	Renal failure
	Rare

Gout (↑ uric acid)

Postural hypotension

Hypokalaemia

Hyper-

cholesterolaemia

Hyperglycaemia
	

	
	Potassium Sparing
	Amiloride

Triametrine

Spironolactone
	
	Antagonist of aldosterone action

Na+ channels in distal renal tubule blocked

↓ Na+ reabsorption
↓ K+ excretion
	Heart failure

Conn’s Syndrome
	Taking K+ supplements

Pregnancy

Addison’s Disease
	GI disturbance

Impotence

Hyperkalaemia
	Used in conjunction with other drugs to prevent hypokalaemia

	Cholesterol Regulators
	Statins
	Compactin

Mevinolin

Lovostatin

Simvastatin

Atorvastatin
	↓ cholesterol

	Inhibits HMG CoA Reductase enzymes, which catalyses conversion of fatty acids to cholesterol in liver
	Hypercholesterolaemia
	Liver disease

Pregnancy
	Reversible myositis

Headache

Diarrhoea
	More effective where de novo synthesis is high

Reduces risk MI, coronary deaths ( prescribed in high risk individuals

	
	Bile Acid Seques

trants
	Cholestryamine

Colestipol
	
	Not hugely efficient

Bile acids are manufactured from cholesterol in the liver

Bile acid sequestrants bind bile acid to fibre, thus increasing amount excreted
	
	Biliary obstruction
	Aggravates hypertriglyceridaemia
	High fibre diet required

	
	LDL uptake inhibitors
	
	
	Inhibit uptake of Low Density Lipids by the liver for conversion to cholesterol
	
	
	
	Used where there is no response to Statins

	Cardiac Glycosides
	Digoxin

Digitoxin

Ouibain (short acting)
	↑ heart contractility

↓ heart rate
	1. Positive inotropism

Binds and inhibits Na+/K+ pump

↑ intercellular Na+
Inhibits Na+/Ca2+ exchanger

↑ intercellular Ca2+
2. Negative chronotropism

Increases refractory period of cardiac muscle

3. Parasympathomimetic effects

↓ SAN rate

↓ conduction through AVN
	Supraventricular tachycardias

Heart failure
	Complete heart block

Wolff-Parkinson-White Syndrome
	Arrhythmias

Anorexia

Vomiting / Diarrhoea

Confusion

Renal impairment may be caused as drug may build up in kidneys (it’s not broken down by the body)
	Narrow therapeutic index (can be deadly if dose too large)

Treat o/d with Lidocaine or Phenytoin

Improves symptoms in heart failure but doesn’t prolong life

	Phosphodiesterase Inhibitors
	Milrinone 

Amrinone

IV admin
	↑ heart contractility

↑ peripheral vasodilatation

↓ total peripheral resistance

↓ preload

↓ afterload

↓ hypertrophy of heart
	Inhibits action of cAMP phosphodiesterase, which breaks down cAMP

In cardiac muscle cells:

↑ cAMP ( PKA ( [Ca2+] ( ↑ contractility

In vascular smooth muscle:

↑ cAMP ( PKA ( [Ca2+] but PDEI inhibits its release from SR ( ↓ contractility
	Severe heart failure
	
	Ectopic beats

Hypotension

Headache

Diarrhoea
	Controversial; should be perfect drugs but problems have been experienced clinically

	Nitrovasodilators
	Glyceryl trinitrate (sublingual GTN spray)
	↑ vasodilatation

↓ preload (↓CO)

↓ afterload
	Produces/acts as NO, which acts on vascular smooth muscle producing vasodilatation
	Stable angina

Acute heart failure
	Hypersensitivity to nitrates
	Tolerance

Throbbing headache

Flushing 

Dizziness

Postural hypotension
	Fast acting (< 20 secs)

	
	Isosorbide dinitrate (sublingual spray)
	
	
	
	
	
	Longer acting

	
	Nitroprusside

(IV admin, acute crisis)
	
	
	
	
	Above & cyanide toxicity
	

	Dopaminergic agonists (ionotrophic sympathomimetics)
	Dopamine

Dobutamine
	↑ heart contractility (↑CO)

↑ heart rate (↑CO)

↑ arterial pressure
	Act on β1 & β2 adrenoceptors as per adrenaline & NA

On β1 (predominates):

↑ Ac ( ↑ cAMP ( ↑ PKA ( [Ca2+] ( ↑ contractility
	Advanced heart failure

Cardiomyopathies

Cardiogenic & septic shock
	
	Tachycardia
	Short term treatment only

	Anti-coagulants
	Oral
	Warfarin

Coumarin compounds
	↓ blood clotting
	Inhibit 
arboxylation of glutamate residues to glutamic acid in factors II, VII, IX & X.  Carboxylation is essential for clotting factors to be pulled out of circulation to site of injury

Warfarin prevents action of Vitamin K which allows production of glutamic acid residues
	Excessive clotting disorders

Prevention & treatment of DVT & pulmonary embolism

Prevention prosthetic heart valve thromboses

Unstable angina

MI
	Pregnancy

Cerebral thrombosis

Haemophilia
	Haemorrhage (bowel or brain)

Teratogenic (especially pregnant women)
	Takes a few days to work

Daily INR monitoring

	
	Injectable
	Heparins:

Heparin

Calcipanne

Minihep

Monparin

LMW Heparins:

Certoparin

Dalteparin

Enoxaparin


	
	Binds & activates antithrombin III increasing its affinity for thrombin.

Must bind both antithrombin III & thrombin together for effect.

Inhibits factors IXa, Xa, Xia & XIIa

(Low Molecular Weight heparin only affects factor X)
	
	Haemophilia

Peptic ulcer

Cerebral haemorrhage

Post surgery
	Haemorrhage (bowel or brain)

Skin necrosis

Hypersensitivity reactions

Osteoporosis
	Short term (acute) therapy only, as antibodies are produced against it

Heparin o/d treatable with Protamine Sulphate

	Anti-platelet Drugs
	
	Aspirin
	↓ blood clotting
	Binds irreversibly to COX1 & COX2, inactivating them

↓ thromboxane A2 – from platelets  - (TxA2) which ↑ coagulation (↓ prostacyclin (PGI2) from endothelial cells which ↓ coagulation)

↓ cross-linking with fibrinogen – net effect greater on TxA2 because anucleate platelets can’t re-synthesise COX
	Acute myocardial infarction (with fibrinolytic drugs) 

Post MI to reduce risk of recurrence

Prophylactic against mini-stroke (TIA) in low doses

Post stroke

Unstable coronary syndromes
	
	Gastric ulcer
	

	
	ADP receptor antagonist (P2Y12 purigenic)
	Ticopidine

Clopidogrel
	
	Antagonism of ADP & inhibits production of P2Y12 which in turn inhibits aggregation of platelets

P2Y12 expressed on platelets almost exclusively
	
	
	Rash

Diarrhoea

Neutropenia
	

	
	IIb/IIIa 

receptor antagonists
	Abcximab

Tirfiban
	
	Antagonism of IIb/IIIa receptors, expressed on platelets when activated, reduces cross-linking
	
	
	
	Single use only (immune reaction)

	
	Prosta

glandin agonist
	Epoprostenol

(IV admin)
	
	Synthetic prostacyclin (PGI2) ↓ platelet aggregation

Vasodilatation (blocks AC)
	
	
	
	Used in haemodialysis when heparin contraindicated

	
	Phospho

diesterase inhibitors
	Dipyridamole
	
	Increases platelet cAMP levels
	
	
	Headache
	Used with Aspirin

	Anti-fibrinolytic
	Tranexamic Acid

Aprotinin

Oral admin
	↓ bleeding
	↓ fibrinolysis by inhibiting plasminogen activation to plasmin
	Severe bleeding after surgery

Treatment of menorrhagia
	
	Nausea, vomiting
	Antidote to overdose of fibrinolytic drugs

	Thrombolytics
	Streptokinase

IV admin
	Clot-busting
	Activates plasminogen ( ↑ plasmin ( ↓ fibrinogen ( ↓ clot
	Thrombosis

Acute MI
	Absolute:

Haemorrhage

Internal bleeding

Stroke

Invasive procedures where homeostasis is important

Relative:

Pregnancy

Trauma

Cardiopulmonary resus.

Bacterial endocarditis
	Bleeding (treat GI tract bleeding with Tranexamic Acid)
	Action blocked after 4 days by anti-streptococcal antibodies

1 year before re-use

	
	tPa (atleplase, retaplase)

IV admin
	
	Clot sensitive proteases specifically activate plasminogen bound to fibrin
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