Case 8, Q5




Metformin 

(Trade names: Diabex, Glucomex, Glucophage)
Mechanism of action of Metformin (a biguanide):

Not fully understood but thought to potentiate the effects of Insulin –

· Inhibit hepatic glc production (gluconeogenesis) – most important mechanism

· Enhanced peripheral glc uptake and utilisation especially muscles

· ( intestinal glc absorption

· ( plasma glucagon level

· ( plasma LDL’s, ( HDL’s

· ( muscle glyconeogensis

· ( insulin receptor affinity (( insulin resistance)

· ( appetite (can reduce weight by 5-10%)

Pharmakokinetics:
Oral bioavailability of 40-60% (food ( absorption but minimises GI side effects).  Doesn’t bind well to plasma prots as cationic.  Much eliminated unchanged in urine (90%) (secreted by organic cationic transport system of PCT -  can get ( plasma concentrations if renal impairment present).  500/850mg tablets: 1 per day, then increase dose every 1-2 wks up to a maximum of 2500/2550mg/day with food.  Steady state attained within 24-48hrs of starting treatment.  T1/2 = 3-6 hrs.

Side effects:
· Lactic Acidosis.  Dangerous but rare side effect which is fatal in 50% of cases.  Due to blockage of the Kreb’s cycle meaning that pyruvate builds up and forms lactic acid.  Symptoms include: fast shallow breathing, diarrhoea, muscle pain, unusually sleepy ( CV collapse, AMI

· ( vitamin B12 due to ( absorption in gut (with long term use)

· GI disturbances common ((5% patients) – heartburn, nausea, vomiting, metallic taste, anorexia, bloating, flatulence

Which drug caused Mr W’s problem?  Diamicron (gliclazide, a sulphonylurea) as this drug stimulates insulin production which can lead to hypoglycaemia.  Metformin does not cause hypoglycaemia as merely enhances insulin’s actions.

Case 9, Q7



 Clopidogrel  (Plavix)
What is Clopidogrel?

Released in 1999, it is an anti-platelet drug that inhibits platelet aggregation.

How do cellular actions of Clopidogrel and Aspirin differ?

Clopidogrel mode of action:
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When administered simultaneously the two drugs work in an additive manner (( risk of heart attack by 56%).  An even better result is achieved by combining these two drugs + a cholesterol lowering drug.  Clopidogrel is said to be more effective than aspirin by itself in preventing serious vascular events but is much more expensive so is only given if aspirin is not tolerated. 

Pharmacodynamics:

75mg/day orally, extensively metabolised by the liver half being excreted in the urine and half in the faeces.  Its antiplatelet effect is irreversible and persists for the life span of the platelet (7-10 days).

Side Effects:
· Skin rash and diarrhoea

· Neutropenia - ( granulocytes due to effect on precursor cells in bone marrow

· Thrombotic Thrombocytopenic Purpura (TTP).  Five components to this disorder: 

1) thromocytopenia (( platelet count, less than 100,000/m3 [norm= 150-300,000/m3]), 

2) neurological changes, 3) fever, 4) renal failure, 5) microangiopathic haemolytic anaemia

	Handy table I found on the net:

	Actions of antiplatelet medications

	


	Antiplatelet drug 
	Mechanism of action
	Antiplatelet effects
	Additional haemorrhagic effects 

	


	Aspirin 
	Irreversible blockade of platelet cyclo-oxygenase preventing the formation of thromboxane A2
	Partial inhibition of platelet activation. Does not prevent platelet adhesion. 
	Non-specific cyclo-oxygenase blockade leads to gastric mucosal damage and increases the risk of gastrointestinal haemorrhage 

	


	Non-steroidal anti-inflammatory drugs 
	Reversible blockade of platelet cyclo-oxygenase affecting platelet thromboxane A2 activity 
	Partial inhibition of platelet activation. Does not prevent platelet adhesion. 
	Gastric mucosal damage and increased risk of gastrointestinal haemorrhage 

	COX-2 inhibitors
	Specific inhibitors of cyclo-oxygenase-2
	No direct antiplatelet effects 
	Cause less gastrointestinal tract mucosal damage than conventional NSAIDs. May prolong the INR.

	


	Dipyridamole
	Inhibition of adenosine uptake by the platelets. Weak inhibition of platelet cAMP* phosphodiesterase. 
	Weak inhibition of platelet aggregation
	Often prescribed in combination with aspirin

	


	Thienopyridines (ticlopidine and clopidogrel) 
	Block adenosine diphosphate mediated activation of the glycoprotein IIb/IIIa complex 
	Inhibition of platelet aggregation
	Rarely thrombocytopenia and thrombotic thrombocytopenic purpura have been reported 

	


	IIb/IIIa receptor inhibitors (abciximab, eptifiban and tirofiban) 
	Direct antagonism of the platelet receptor for fibrinogen and Von Willebrand Factor. Several classes of drug available which include an antibody, synthetic peptide or synthetic non-peptide forms which require intravenous delivery.
	Potent inhibition of platelet adhesion, activation and aggregation
	0.3–1.0% incidence of thrombocytopenia reported. Pseudothrombocytopenia can occur with abciximab but is not an indication for cessation. 

	


	* cAMP cyclic adenosine monophosphate


In platelet aggregation, ADP released by activated platelets promotes the expression of GP (glycoprotein) IIb/IIIa receptors.  Adjacent platelets are then linked to each other by fibrinogen binding to these receptors.  


(Look on page 322 of Rang, Dale and Ritter to see the flowchart of events involved in aggregation of platelets).





Aspirin inhibits the pathway at a different stage, inhibiting the COX enzyme thus preventing the formation of cyclic endoperoxidases from arachidonic acid.
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