
BUPIVACAINE / LOCAL ANAESTHETIC

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Is an amide local anaesthetic. It is used primarily in spinal and epidural anaesthesia. 
It may be prepared in a concentrated glucose solution (80mg/mL), this is marketed 
as ‘heavy’ marcain.    

It is presented as a racemic mixture. An alternative presentation is levobupiva-
caine which is as the name suggests only the S (-) enantiometer which is less 
cardiotoxic.  Ropivacaine is a very similar drug it is also only the  S (-) enantiom-
eter with marginally di�erent amide side chain, this confers reduced toxicity and 
slightly decreased potency (lipid solubiltiy) 

Similar to lignocaine they block nerve conduction by inhibiting voltage gated 
sodium channels at an intracellular site probably within the pore of the channel. 
Local anaesthetics once bound to the channel stabilise and prolong the duration 
of the inactivated state, thus preventing sodium channel opening during further 
depolarisations. Sensory function is more sensitive to local anaesthetic block than 
motor function possibly due to greater sensitivity of the small myelinated �bres.

ABSORPTION routes of administration  SC, IM, Intrathecal    
  dose  15-20mg intrathecally      
  Max dose  2mg/kg with or without adrenaline                    
  onset / duration route and dose dependent 1-15min/ 2-9 hrs                    

DISTRIBUTION protien binding  (duration)    ~95%  higher than lignocaine  
  lipid solubility   (potency)   higher than lignocaine  
  pKa   (onset) 8.1 higher than lignocaine = slower onset       

METABOLISM mechanism     Hepatic; 
  
ELIMINATION half life         2.7 hours
   excretion    Urine (~6% unchanged)            

Has the same issues as lignocaine but at lower doses. The R enantiomer seems to 
cause cardaic issues earlier than the S enantiomer hence the development of 
levobupivacaine and the S enantiomer ropivacaine. 

(including LEVOBUPIVACAINE and ROPIVACAINE)
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CARVEDILOL / BETA & ALPHA BLOCKER

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS  

Carvedilol is a third generation non selective beta blocker with alpha 1 antagonist 
properties. It is used to reduce the excessive adrenergic activity that occurs in 
response to heart failure. It may be also used in the treatment of hypertension.

It is only available in oral form in both immediate and sustained release 
formulations. 

Beta blockage leads to decreased Gs activity in receptor associated organs and 
associated decrease in adenylyl cyclase and intracellular Ca2+. It produces 
decreases in heart rate and cardiac output and myocardial oxygen consumption. 
Alpha blockage leads to decrease Gq activation and subsequent decrease in IP3 and 
intracellular Ca2+.

ABSORPTION bioavailabilty rapid and extenisve absorption but high �rst  
  pass metabolism leading to bioavailability of  25-35% 
  routes of administration oral
  doses start at 6.25 BD and doubled 1/52 until not tolerated

DISTRIBUTION volume of distribution 105 L/kg
  protien binding 98% to albumin
  lipid solubility moderate lipid solubility

METABOLISM method Extensively hepatic, via CYP2C9, 2D6, 3A4, three  
  active metabolites
 
ELIMINATION half life   7-8 hours
  excretion   in faeces

Similar to other betablockers with respect to the withdrawal aspects, use in the 
setting of COPD and with Ca Channel blockers and Halothane. Due to its 
metabolism it should be used in caution in liver failure patients and elderly. 
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DIAZEPAM / BENZODIAZEPINE

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Is a benzodiazepine used for the management of anxiety disorders, ethanol 
withdrawal symptoms; skeletal muscle relaxant; treatment of convulsive disorders; 
preoperative or preprocedural sedation and amnesia.

Available in a range of di�erent formulations, tablets, oral suspension, rectal gel, 
IV. Trade name valium.

Benzodiazepines appear to produce all their pharmacologic e�ects by facilitating
the actions of gamma-aminobutyric acid (GABA), the principal inhibitory 
neurotransmitter in the CNS. Benzodiazepines do not activate GABAA receptors 
but rather enhance the a�nity of the receptors for GABA. As a result of this 
drug-induced increased a�nity of GABA receptors for the inhibitory neurotrans-
mitter, an enhanced opening of chloride gating channels results in increased 
chloride conductance, thus producing hyperpolarization of the postsynaptic cell 
membrane

ABSORPTION bioavailabilty  Oral: 85% to 100% 
  routes of administration  PO, IV, IM
  doses  5-20mg PO                  
  onset / duration  IV rapid onset / prolonged action                    

DISTRIBUTION volume of distribution  1-1.5 L/kg  (same as midazolam)     
  protien binding       98%  
  lipid solubility      v. high            

METABOLISM mechanism     Hepatic oxidation, slow clearance and +++  
  context sensitive half time  if delivered as infusion. Reduce  
  dose in liver failure.  clearance is much slower than midaz  
  
ELIMINATION half life      Parent drug:  20-50 hours  Active major metabolite  
  (desmethyldiazepam): 50-100 hours   
  excretion                

Main issues are from overdosage and excessive sedation and depression of 
respiratory drive. Causes tolerance and dependence and may precipitate 
withdrawals if ceased following long term use. 
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ERYTHROMYCIN / MACROLIDE ANTIBIOTIC

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Erythromycin is the parent drug of the macrolides, but newer drugs such as 
clarythromicin and roxithromycin are also available. They have a similar range of 
activity to penicillins and may be used as an alternative in patients with allergy. 
They cover most gram positive organisms, Neisseria and haemophilis, with activity 
against gram positive and gram negative aneorobes. They may also be used as a 
prokinetic in critical care. 

Available in both oral and IV

Macrolides are baceteridal or bacteriostatic bepending on plasma concentration. 
They halt bacterial protien synthesis by binding to the 50S ribosomal subunit. 

ABSORPTION bioavailabilty  18% to 45%
  routes of administration   PO/IV         
  doses     up to 4g per day in divided doses               
  onset / duration      2-4 hrs to peak, food dependent                

DISTRIBUTION volume of distribution         
  protien binding    73% to 81%     
  lipid solubility    minimal CSF penetration some improve 
  ment with  in�ammed meninges           

METABOLISM mechanism       Demethylation primarily via hepatic CYP3A4     
  
ELIMINATION half life     1.5-2 hours      
  excretion Primarily feces; urine (2% to 15% as unchanged  
  drug)              

Nausea, vomitting and diarrhoea occur especially following IV delivery due to the 
prokinetic e�ect. Associated with a prolonged QT with attendant risk of  arryth-
mias. Actions of warfarin, theophylline and digoxin may all be increased with 
coadministration of macrolides. 
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FLECAINIDE / CLASS IC ANTIARRHYTHMIC

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Flecainide is a �uorinated derivative of procainamide. Flecainide is used in the 
prophylaxis and treatment of paroxysmal atrial �brillation or �utter, SVT and 
serious ventricular arrhythmias not responsive to other therapies including DC 
shock. 

It is presented as an IV presentation in 10mg/ml or in an oral preparation in 50 or 
100mg tablets. Concentration monitoring aims for a therapeutic range of 0.-0.9 
mg/L

Flecainide prevents the fast sodium �ux into cardiac tissue and prolongs phase 0 
of the action potential. It has no e�ect on the action potential duration or the 
refractory period. Its e�ects are more pronounced in the conduction pathways. It 
has moderate negative inotropic e�ects.  

ABSORPTION bioavailabilty rapidly absorbed, 90% bioavailability 
  routes of administration  IV/ PO          
  doses     IV 2mg/Kg over 10 minutes, PO 50-100mg BD                                   

DISTRIBUTION volume of distribution    6-10kg/L     
  protien binding   50%      

METABOLISM mechanism     hepatic with active metabolites       
  
ELIMINATION half life        7-22 hours, increased with congestive heart  
  failure or renal dysfunction; End-stage renal disease:   
   
  excretion      Urine (80% to 90%, 10% to 50% as unchanged 
   drug and metabolites)         

Dizziness, parathesia and headaches complicate use. The major drawback of 
�ecainide however is the proarrhythmogenic aspects, especially in the setting of 
LV dysfunction or recent MI. has signi�cant pharmacokinetic interactions
with many other drugs, including digoxin, propranolol and amiodarone.

Christopher Andersen 2012



FLUMAZENIL / BENZODIAZEPINE ANTAGONIST

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Flumazenil is an imidazobenzodizepine. It is a competitive antagonist at benzodiaz-
epine and is used for the reversal of BDZ sedation used for anaesthesia. It may be 
used for BDZ overdose or intoxication but it is rarely indicated for this use due to 
the associated risks of precipitating a withdrawal syndrome. 

It is available in injectable form, 0.1mg/ml in 5ml vials. 

Competes with benzodiazepines at GABAA receptors and reduces the potentiation 
e�ect of BDZ at this receptors. Flumazenil does not antagonize the CNS e�ect of 
drugs a�ecting GABA-ergic neurons by means other than the benzodiazepine 
receptor (such as ethanol, barbiturates, general anesthetics) and does not reverse 
the e�ects of opioids.

ABSORPTION bioavailabilty  100%
  routes of administration     IV       
  doses  0.1-0.3mg initially, titrate to e�ect up to 2mg                  
  onset / duration       1-3 mins / ~1 hour (nb may wear o� prior  
  to metabolism of the BDZ thus a return to sedation is a  
  concern).               

DISTRIBUTION volume of distribution    Initial Vd: 0.5 L/kg     
  protien binding     40% to 50%     

METABOLISM mechanism     Hepatic; dependent upon hepatic blood �ow  
  (therefore prolonged in liver failure)
  
ELIMINATION half life           biphasic, initial  10 mins, terminal 40-80mins 
  excretion    urine           

Side e�ects include nausea and vomitting. It may precipitate anxiety and agitation. 
Major concern is precipitating a withdrawal syndrome in a BDZ dependent patient, 
therefore caution should be exercised when considering its use.
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HYDRALAZINE / DIRECT VASODILATOR

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Hydralazine is a direct vasodilator whose mechanism of action is poorly 
understood. It is sometimes used intravenously in the treatment of hypertensive 
emergencies, and in the management of severe hypertension associated with 
pregnancy.

It is available in oral forms 25-50mg and as a 20mg powder for reconstitution and 
injection. It should not be reconstituted with 5% dextrose because this degrades 
the drug quickly.

Di�erent textbooks identify di�erent mechanisms for this drug which indicate the 
poor understanding. It is poosible that hydralazine activates guanylyl cyclase, 
increasing cAMP and decreasing Ca, causing vasodilation. NO may play a role. IP3 
may be a second messenger involved. The e�ects are arteriole vasodilation with 
preserved venous tone, and minimal e�ect on epicardial vasculature. There is a 
re�ex increase in HR, CO and activation of the RAAS leading to peripheral oedema. 

ABSORPTION bioavailabilty  well absorbed but high �rst pass metabolism
  leading to a bioavailability of 30%
  routes of administration oral or IV            
  doses    25-100mg BD PO,   5-10mg over 20mins, titrated              
  onset / duration      15mins / up to 4 days possibly due to  
  avid smooth muscle binding (Hemmings)                

DISTRIBUTION protien binding         85% to 90%         

METABOLISM mechanism   N-acetylated in the bowel and/or the liver         
  
ELIMINATION half life       is greatly dependent on genetically acetylation  
  rates, ranging from 1 hour to 8 hours    
  excretion               

The activation of the RAAS and the increase in HR and Co make this drug less 
e�cacious. Because of this reason it is often given in combination with a thiazide 
or betablocker. Long term use is associated with lupus like syndrome
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HYDROCHLOROTHIAZIDE / THIAZIDE DIURETIC

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Thiazides are chemically related to the sulphonamides and are widely used in the 
treatment of heart failure and hypertension, often in combination with another 
class of drug.  Like the loop diuretics organic anions. They are also mostly bound to 
plasma protiens, and they gain access to the tubule via secretion in the proximal 
tubule.

Is available in orange scored tablets of 25mg or in a range of di�erent combina-
tion medications with other antihypertensives.

HCT acts to inhibit Na+ reabsorption in the early portion of the distal tubule by 
blocking the Na+.Cl- symporter in the apical membrane of these cells. Naturesis 
occurs with thiazide diuretics is 5-10% of the �ltered load.  They achieve their 
antihypertensive e�ect by a reduction in TPR and decrease plasma volume, these 
e�ects are achieved at a low dose. They reduce renal blood �ow and may cause a 
reduction in GFR. Like frusemide they cause hypo -kalaemia, natraemia, 
chlorameic acidosis, and magneseamia. Unlike frusemide they may cause a 
hypercalcaemia secondary to decreased excretion. Reduced glyconeogensis and 
insulin may lead to increased BSL.  

ABSORPTION bioavailabilty  ~50% to 80% 
  routes of administration  PO          
  doses      12.5-200mg daily              
  onset / duration Diuresis: ~2 hours  / 6-12 hours                      

DISTRIBUTION volume of distribution  3.6-7.8 L/kg        
  protien binding      68%    

METABOLISM mechanism      Not metabolized       
  
ELIMINATION half life          5.6-14.8 hours  
  excretion      Urine (as unchanged drug)         

One of the main issues is potassium derangement in addition to the other 
metabolic disturbances listed above. There are a range of indiosyncratic blood 
dyscrasias. Rash and photsensitivity may occur. Interactions may prolong the 
action of non depolarising muscle relaxants. NSAIDs antagonise their action.
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IBUPROFEN / NON SELECTIVE NSAID

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Ibuprofen is a proprionic acid non steroidal anti in�ammatory drug. It has mild anti 
in�ammatory and analgesic e�ects but has the best saftey pro�le of the commonly 
used NSAIDs. 

It is normally presented as 200mg tablets, although it may be prepared in some 
formulations in combination with codiene.  

Reversibly inhibits cyclooxygenase-1 and 2 (COX-1 and 2) enzymes, which results 
in decreased formation of prostaglandin precursors; has antipyretic, analgesic, and 
anti-in�ammatory properties

ABSORPTION bioavailabilty  Rapid (85%)
  routes of administration   oral         
  doses  400mg TDS                  
  onset / duration     30-60 minutes / 4-6 hours                 

DISTRIBUTION volume of distribution    Vd: 6.35 L     
  protien binding    90% to 99%  (may displace highly protien  
  bound drugs such as warfarin altering their pharmacody 
  namic properties.
  pKa   4.5  weak acid (mostly non ionised and therefore  
  absorbed via the gut and small bowel     
 
METABOLISM mechanism    Hepatic via oxidation
  
ELIMINATION half life     2-3 hours      
  excretion Urine (primarily as metabolites; 1% unchanged)               

Selective COX-2 inhibitors are associated with an increased risk of thromboembolic 
events, however all NSAIDs, irrespective of their selectivity can worsen cardiovas-
cular disease. NSAIDs may worsen renal function by impairing the action of PGE2 
and causing vasoconstriction. Much of the concern with NSAIDs relates to their 
increased risk of gastrointestinal events such as ulceration and GORD. COX-2 
selectivity reduces this morbidity but has not shown a mortality bene�t, possibly 
due to the drugs causing delayed healing of ulcers. Lastly, ibuprofen may reduce 
the bene�cial aspects of antiplatelet action caused by low dose aspirin. 
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LOSARTAN / ANGIOTENSIN RECEPTOR BLOCKER

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Losartan is a substituted imidazole compound which selectively blocks AT2 
receptors throughout the body.

It is presented in 50mg tablets. Unlike many of the other durgs in this class it does 
not come as a combination medication with a thiazide (although this combina-
tion is available overseas).

E�ects are broadly similar to ACE inhibitors. The blocking of AT2 receptors reduces 
the action of angiotensin II. Notably as ACE is not inhibited, there is not increased 
levels of bradykinin, hence there is less cough associated with ARBs and possibly 
less vasodilation and peripheral oedema attributed to bradykinin levels. 

ABSORPTION bioavailabilty  well absorbed from the gut but extensive �rst  
  pass metabolism leads to bioavilability of 25% to 33%, 
  routes of administration  oral         
  doses  50-100mg daily                  
  onset/duration 6 hours,  prolonged action due to metabolite                 

DISTRIBUTION volume of distribution  34L       
  protien binding   high      
  lipid solubility    low, does not cross BBB      

METABOLISM mechanism    Hepatic (14%) via CYP2C9 and 3A4 to active  
  metabolite, E-3174 (40 times more potent than losartan)        
  
ELIMINATION half life         1.5-2 hours E-3174 6-9 hours
  excretion     Urine (4% as unchanged drug, 6% as active 

Contraindicated like ACE inhibitors in bilateral renal artery stenosis, and 
pregnancy. Caution in sodium depleted patients similar to ACE inhibitors.
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METARAMINOL  -  SYMPATHOMIMETIC
   VASOPRESSOR/

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Metaraminol is a synthetic nocatecholamine with both direct and indirect 
sympathomimetic actions. It acts mainly via alpha1/2 adrenoceptors to cause 
vasoconstriction but also has some minor beta activity. It is used in the short term 
correction of blood pressure in the settng of regional anaesthesia and o� label for 
short term BP correction.

Available as a clear solution 10mg/mL in one mL vials and usually diluted to 
10mg in 10ml or 20ml

Its main actions are through increased total peripheral resistance. There may be a 
transient bradycardia due to baroreceptor feedback upon intiation of the infusion.  
Pulmonary vascular resistance is also increased. There may be an increased 
coronary artery �ow by an indirect mechanism (stimulates NA release). 

ABSORPTION bioavailabilty  100%
  routes of administration     IV only       
  doses    given in 0.1-0.2mg boluses titrated to BP                
  onset / duration      immediate /   up to 20 minutes              

DISTRIBUTION volume of distribution    limited date on pharmacokinetics     
  
METABOLISM mechanism      Hepatic      
  
ELIMINATION half life         Short  
  excretion     Unknown     

Caution should be exercisd in patients with pulmonary hypertension. It may cause 
severe hypertension in some paitents. 
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NALOXONE / OPIOID ANTAGONIST

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Naloxone is a pure opioid competitive antagonist and will reverse e�ects at μ, δ, 
and κ receptors although its a�nity is greatest for μ receptors. It is used to reverse 
the deleterious e�ects of opioid administration.  

Naloxone is usually presented in a 1ml vial containing 400mcg. It is also available 
as a minijet with the same dose but an increased volume (2 or 5ml). 

Naloxone competitively antagonises the opioid receptors, reversing the e�ects of 
narcotics by displacing them from the receptor.  Has minimal intrinsic activity.

ABSORPTION bioavailabilty  100% (IV) poorly absorbed orally
  routes of administration    IV / ETT/Intranasal      
  doses    usually 400mcg bolus                
  onset / duration          ~2 minutes  /  ~30-120 minutes       

DISTRIBUTION volume of distribution not known           
  protien binding    30%              

METABOLISM mechanism   Hepatic glucuronidation to naloxone-3-  
  glucuronide 
  
ELIMINATION half life      0.5-1.5 hours (nb may be less than exogenous  
  opioid, therefore patient may become resedated when e�ect  
  wears o�.      
  excretion   Urine (as metabolites)              

May precipitate SNS activity producing hypertension, tachycardia and pulmonary 
odema, Slow administration reduces risk of nausea & vomiting, Crosses placenta 
and may precipitate withdrawal in opioid dependent neonate 
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NEOSTIGMINE / ANTICHOLINESTERASE

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Neostigmine is a quaternary amine. It is utilised for its indirect cholinomimetic 
properties which result from the inhibition of cholinesterase and therefore the 
reduced breakdown of acetylcholine. Clinically its most frequent use is to reverse 
the e�ects of nonpolarising neuromuscular blockers. Other indications include the 
treatment of myasthenia gravis. 

In Australia is only available in parenteral formulations although overseas is also 
available in tablet form. When given for reversal of NMBD it is usually coadminis-
tered with an anticholinergic such as glycopyrrolate or atropine to reduce its 
e�ects at muscarinic receptors. 

Inhibits destruction of acetylcholine by acetylcholinesterase which facilitates 
transmission of impulses across myoneural junction. The prolongs ACh actions at 
the synaptic cleft. Cardiovascular e�ects include bradycardia (vagal potentiation), 
bronchospasm especially in asthmatics, increased salivation, and intestinal 
motility (which may manifest as abdominal cramping).  

ABSORPTION bioavailabilty  IV 100% (poorly absorbed orally)
  routes of administration  IV (PO in the USA)          
  doses      50mcg/kg to reverse NMBD              
  onset / duration   1-5 mins / 1-2 hours                   

DISTRIBUTION volume of distribution  low volume of distribution       
  protien binding    minimally protien bound     
  lipid solubility    likely low due to ionised quartenary amine        

METABOLISM mechanism    Hepatic only partial        
  
ELIMINATION half life          30 mins - 2hrs, prolonged in renal disease 
  excretion       urine (55% unchanged)       

May lead to a cholinergic crisis with increased cholinergic e�ects such as increased 
sweating, involuntary defacation and urination, miosis, nystagmus, bradycardia, 
hypotension, increased muscle weakness, CNS e�ects including agitation, seizures 
and coma, respiratory depression and ultimately death. 
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PHENYTOIN / ANTICONVULSANT

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Phenytoin is a sodium channel blocking anticonvulsant for status epilepticus, 
partial or tonic clonic seizures but not absence seizures. Which is also used as a 
treatment for trigeminal neuralgia and cardiac arrythmias in the setting of TCA 
overdose. 

Phenytoin poorly water soluble, but may be presented as fosphenytoin which is 
soluble and suitable for IV preparations.  

The mechanism of action is dependent on the ability to bind to and stabilise 
inactivated sodium channels. This prevents the further generation of action 
potentials that are central to seizure activity. It may also reduce Ca entry into cells 
blocking neurotransmitter release and enhancing the action of GABA.   

ABSORPTION bioavailabilty  90% when given orally. 
  routes of administration  PO and IV          
  doses      5-20 mg/kg (plasma levels required aim 10-20mg/L)               
  onset / duration    30mins-1hr / variable                  

DISTRIBUTION volume of distribution   0.6-0.7 L/kg       
  protien binding  >90% and may have increased free plasma  
  levels (and e�ects) when there is competition for binding.              

METABOLISM mechanism  hepatic, hydroxylation and gluconoridation.  
  Becomes zero order at higher concentrations          
  
ELIMINATION half life     6-24 hours depending on concentration      
  excretion   Urine (<5% as unchanged drug); as glucuronides            

Side e�ects include cardiac arrythmias, hirsutism in females, gingival hyperplasia, 
SIADH. It can induce hepatic enzymes and e�ect the metabolism of other drugs 
including warfarin. It is teratogenic. There is signi�cant interpatient variability due 
to genetic predisposition to slow hydroxylation in 10% of population.  
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PRAZOSIN / ALPHA1 BLOCKER

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Prazosin is a highly selective alpha1 blocker that is used for the treatment of 
essential hypertension, congestive heart failure, raynaud’s and benign prostatic 
hypertrophy.

Prazosin is presented as 0.5 - 2mg tablets. 

Alpha blockage leads to decrease Gq activation and subsequent decrease in IP3 and 
intracellular Ca2+ . Cardiovascular e�ects include peripheral arterial and venous 
vasodilation and subsequent decrease in TPR but little or no re�ex tachycardia 
(diastole decreases the most). Urinary e�ects include bladder trigone and 
sphincter muscle relaxation which is useful in BPH (Tamulosin is also an alpha1 
blocker). CNS - syncope and headaches may occur due to rapid BP decrease. 

ABSORPTION bioavailabilty  43% to 82% due to �rst pass metabolism
  routes of administration oral
  doses commenced at 0.5mg TDS then uptitrated

DISTRIBUTION volume of distribution 0.5 L/kg
  protien binding 92% to 97%

METABOLISM mechanism Extensively hepatic by demethylation and  
  conjugation with some active metabolites
  
ELIMINATION half life 2-3 hours
  excretion Mostly faeces, (6% to 10% as unchanged drug)

May precipitate orthostatic hypotension, syncope or vertigo. It blunts the 
compensatory vasoconstriction in spinal and epidural anaesthesia and may cause 
profound hypotension. Dryness of mouth is also a side-e�ect.
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PROCAINAMIDE / CLASS IA ANTIARRHYTHMIC

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Is the prototypical Vaughan Williams Class IA antiarrhythmic which has been 
superseeded by newer agents and is not currently available in Australia. It was 
previously used in the treatment of ventricular and atrial arrhythmias.

It is presented in oral and parenteral formulations for IV or IM uses. 

 Other drugs with group 1A actions include quinidine and disopyramide. These 
drugs a�ect both atrial and ventricular arrhythmias. They block INa, and therefore 
slow conduction velocity in the atria, Purkinje �bers, and ventricular cells. At high 
doses they also slow AV conduction. The reduction in ventricular conduction 
results in increased QRS duration in the ECG. In addition, the 1A drugs block IK  and 
slow repolarization. Therefore, they increase AP duration and the e�ective 
refractory period (ERP) in addition to slowing conduction velocity and ectopic 
pacemakers. The increase in AP duration generates an increase in QT interval. 

ABSORPTION bioavailabilty  not stated but likely high as PO = IV doses
  routes of administration  IV, IM, PO          
  doses        50mg day in divided doses            
  onset / duration     I.M. 10-30 minutes                 

DISTRIBUTION volume of distribution    2 L/kg     
  protien binding        15% to 20%         

METABOLISM mechanism   Hepatic via acetylation to produce N-acetyl  
  procainamide (NAPA) (active metabolite)         
  
ELIMINATION half life          2.5-5.0 
  excretion        mainly eliminated unchanged in urine       

Procainamide is proarrhythmogenic secondary to its QT prolongation and may 
precipitate torsdaes de pointes. If given IV it can cause hypotension. Chronic use is 
associated with development of anti nuclear antibodies and a lupus-like syndrome
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SODIUM VALPROATE / ANTICONVULSANT

PHARMACEUTICAL ASPECTS

PHARMACODYNAMIC ASPECTS 

PHARMACOKINETIC ASPECTS

MAJOR ISSUES OR SIDE EFFECTS 

Sodium valproate (or valproic acid) has multiple putative mechanisms and is used 
for the �rst line treatment of epilepsy (including tonic-clonic, partial and absence), 
and as a second line agent with respect to trigeminal neuralgia, migraine and 
bipolar disorder.

It is avilable in enteric coated tablets or an IV form. It should not be injected IM as 
it may cause necrosis.

Proposed mechanisms of action suggested for valproate include prolongation of 
sodium channels recovery phase, blocking of T-calcium channels and decreased 
breakdown of GABA. This leads to an increased seizure threshold, and reduction in 
action potential propagation. 

ABSORPTION bioavailabilty  ~90% relative to I.V. dose
  routes of administration  oral IV          
  doses   15-30mg/kg divided doses daily up titrated                 
  onset / duration  1-4hrs                     

DISTRIBUTION protien binding      80% to 90%   
  lipid solubility   high (but carrier mediated transport to the  
  CSF may also occur)       

METABOLISM mechanism   Extensively hepatic via glucuronide conjuga 
  tion and mitochondrial beta-oxidation (some active metab)         
  
ELIMINATION half life     ~15 hours      
  excretion  Urine (30% to 50% as glucuronide conjugate, 3%  
  as unchanged drug)             

Nausea, cramping and vomitting occur in up to 16% of patients. A major concern is 
idiosyncratic fulminant liver failure. Monitoring of hepatic function however does 
not reduce the incidence of this. Monitoring of plasma concentrations may be 
required to monitor toxicity, but is poorly correlated to therapeutic e�ect. 
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