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If you are paying attention then you have noticed that I have changed the order of these drugs ( – this way makes more sense (at least to me). This system is based upon the World Heath Organisation analgesic ladder.

	Background box: The WHO analgesic ladder
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There is a lot of information in the following pages – I have summarised some of it below

	Drug
	Cautions
	Contraindications
	Side effects

	Paracetamol

0.5 – 1g

every 4-6hrs

Max 4g / d
	Alcohol dependence

Hepatic impairment

Renal impairment
	None listed in BNF 50
	Rare: Rashes, (BP

Rare: blood disorders**

Severe hepatic damage in overdose

	Ibuprofen

1.2 – 1.8 g

Daily in divided doses ideally after food Max = 2.4 g
	Active gout

Elderly

Renal failure

Cardiac failure

Hypertension

Oedema 

Hepatic failure
	Pregnancy 

Breastfeeding

Coagulation defects

Previous active peptic ulceration
	GI discomfort

Nausea

Diarrhoea

Bleeding

Ulceration

Tinnitus

Fluid retention

	Codeine

30-60 mg every 4 hrs

Max dose 240 mg / d
	Hypotension

Hypothyoidism

Pregnancy

Breastfeeding

Hepatic impairment
Prostatic hypertrophy

( dose in elderly
	Acute respiratory depression

Acute alcoholism

(ICP / head injury
	Nausea and vomiting

Constipation

Drowsiness

Headache

Facial flushing

Hallucinations

Mood changes

(libido / potency

	Morphine*

10-15 mg every 2-4 hrs
	
	
	


* Dose listed is for postoperative pain. Dose may differ for other uses and for children. May be given PO, IM, IV, SC but IM / SC is the usual for postoperative pain.

**thrombocytopaenia, neutropaenia, leucopaenia

	Combination agents
	Content
	Dose

	Co-codamol 8/500
	Codeine phosphate 8 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-codamol 15/500
	Codeine phosphate 15 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-codamol 30/500
	Codeine phosphate 30 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-dydramol 10/500
	Di-hydrocodeine tartrate 10 mg, Paracetamol 500 mg
	TT qds

	Co-dydramol 20/500
	Di-hydrocodeine tartrate 20 mg, Paracetamol 500 mg
	TT qds

	Co-dydramol 30/500
	Di-hydrocodeine tartrate 30 mg, Paracetamol 500 mg
	TT qds


WHO Level 1

Paracetamol by Vic Robinson

Mode of operation 

Paracetamol is one of the most commonly used non-narcotic analgesic-antipyretic agents. It has relatively weak anti-inflammatory properties. Precise mode of action is unclear.  

Paracetamol is usually given orally and is well absorbed. Peak plasma concentrations are reached in 30-60 minutes and it is inactivated in the liver. The plasma half-life is 2-4 hours. 

Side effects – are rare at therapeutic doses but reported side effects include;

· Rashes

· Blood disorders (including thrombocytopenia, leucopenia, neutropenia) 

· Important: liver damage (and less frequently renal damage) following overdose
As little as 10–15 g (20–30 tablets) or 150 mg/kg of paracetamol taken within 24 hours may cause severe hepatocellular necrosis and, much less frequently, renal tubular necrosis. 

Nausea and vomiting, the only early features of poisoning, usually settle within 24 hours. Persistence beyond this time, often associated with the onset of right subcostal pain and tenderness, usually indicates development of hepatic necrosis. Liver damage is maximal 3–4 days after ingestion and may lead to encephalopathy, haemorrhage, hypoglycaemia, cerebral oedema, and death. 

Therefore, despite a lack of significant early symptoms, patients who have taken an overdose of paracetamol should be transferred to hospital urgently.

Administration of activated charcoal should be considered if paracetamol in excess of 150 mg/kg or 12 g whichever is the smaller, is thought to have been ingested within the previous hour.

Acetylcysteine protects the liver if infused within 24 hours of ingesting paracetamol. It is most effective if given within 8 hours of ingestion after which effectiveness declines sharply and if more than 24 hours have elapsed advice should be sought from a poisons information centre or from a liver unit on the management of serious liver damage. In remote areas methionine (2.5 g) orally is an alternative if acetylcysteine cannot be given promptly. Once the patient reaches hospital the need to continue treatment with the antidote will be assessed from the plasma-paracetamol concentration (related to the time from ingestion).

Patients at risk of liver damage and therefore requiring treatment can be identified from a single measurement of the plasma-paracetamol concentration, related to the time from ingestion, provided this time interval is not less than 4 hours post ingestion; earlier samples may be misleading. The concentration is plotted on a paracetamol treatment graph (see Acetylcysteine) of a reference line (‘normal treatment line') joining plots of 200 mg/litre (1.32 mmol/litre) at 4 hours and 6.25 mg/litre (0.04 mmol/litre) at 24 hours. Those whose plasma-paracetamol concentration is above the normal treatment line are treated with acetylcysteine by intravenous infusion (or, if acetylcysteine is not available, with methionine by mouth, provided the overdose has been taken within 10–12 hours and the patient is not vomiting).

Patients on enzyme-inducing drugs (e.g. carbamazepine, phenobarbital, phenytoin, primidone, rifampicin, alcohol, and St John’s wort) or who are malnourished (e.g. in anorexia, in alcoholism, or those who are HIV-positive) may develop toxicity at lower plasma-paracetamol concentration and should be treated if the concentration is above the high-risk treatment line (which joins plots that are at 50% of the plasma-paracetamol concentrations of the normal treatment line). 

The prognostic accuracy of plasma-paracetamol concentration taken after 15 hours is uncertain but a concentration above the relevant treatment line should be regarded as carrying a serious risk of liver damage.

Plasma-paracetamol concentration may be difficult to interpret when paracetamol has been ingested over several hours. If there is doubt about timing or the need for treatment then the patient should be treated with an antidote.

Contraindications: None 


Cautions: 

· Hepatic impairment 

· Renal impairment 

· Alcohol dependence 

Not known to be harmful in pregnancy or breast-feeding. 

Interactions: 

	Drug
	Effect of interaction

	Busulfan
	Paracetamol possibly inhibits metabolism of intravenous busulfan

	Colestyramine 
	Absorption of paracetamol reduced by colestyramine 

	Coumarins
	Prolonged regular use of paracetamol possibly enhances anticoagulant effects of coumarins 

	Metoclopramide
	Rate of absorption of paracetamol increased by metoclopramide 


Monitoring – none needed 

Dose 

· By mouth, 0.5–1 g every 4–6 hours to a max. of 4 g daily; child 2 months 60 mg for post-immunisation pyrexia; otherwise under 3 months (on doctor's advice only), 10 mg/kg (5 mg/kg if jaundiced); 3 months–1 year 60–120 mg, 1–5 years 120–250 mg, 6–12 years 250–500 mg; these doses may be repeated every 4–6 hours when necessary (max. of 4 doses in 24 hours)

· By intravenous infusion over 15 minutes, adult and child over 50 kg, 1 g every 4–6 hours; max. 4 g daily; adult and child 10–50 kg, 15 mg/kg every 4–6 hours; max. 60 mg/kg daily

· By rectum (see individual preparations)

Ibuprofen by Vicky Smith

Class: NSAID

Indications: 

· Pain and inflammation in rheumatic disease (including juvenile arthritis) and other musculoskeletal disorders

· mild to moderate pain including:

· dysmenorrhoea

· postoperative analgesia

· migraine

· fever and pain in children, post-immunisation pyrexia
Mode of operation: 

Ibuprofen is a non-steroidal anti-inflammatory drug, a propionic acide derivative.  It blocks synthesis of thromboxane A2 in platelets from arachidonic acid by binding to and inhibiting Cyclooxygenase enzymes (it is an unselective Cox inhibitor). Inhibiting Tx A2 means that it has a mild anti-inflammatory, anti-pyrexial and analgesic effects, but it’s properties are weaker than other NSAIDS. Unlike aspirin (which has irreversible action on the cox enzyme), it has competitive inhibition.
Side effects:

· Gastrointestinal discomfort

· Nausea

· Diarrhoea

· Bleeding

· Ulceration

· Hypersensitivity reactions

· (rashes, angioedema, bronchospasm)

· headache

· dizziness

· nervousness

· depression

· drowsiness

· insomnia

· vertigo

· hearing disturbance such as tinnitus

· photosensitivity

· haematuria

· Blood disorders

· Fluid retention (leading to heart failure in elderly patients)

· Rarely papillary necroisis or interstitial fibrosis leading to renal failure

· Hepatic damage

· Alveolitis

· Pulmonary eosinophilia

· Eye changes

· Stevens-Johnson syndrome

· TEN

· Reversible reduced female fertility

· Overdose – nausea vomiting and tinnitus, serious toxicity is rare

Contraindications: 

· Pregnancy 

· Breastfeeding

· Allergy to ibuprofen or hypsersensitivity to aspirin or NSAID

· Coagulation defects

· Previous active peptic ulceration

Relative contraindications/Cautions:

· Active gout

· Elderly

· Renal failure

· Cardiac failure

· Left ventricular dysfunction

· Hypertension

· Oedema 

· Hepatic failure

Interactions: 

	Drug
	Effect of interaction

	ACEi
	Renal impairment and hypotensive effect antagonised

	Alpha blockers
	hypotensive effect antagonised

	Aspirin
	Ibuprofen reduces antiplatelet effect of aspirin, increasing side effects and haemorrhage

	AR2 inhibitors
	hypotensive effect antagonised

	Anticoagulants
	Enhances anticoagulant effects

	Antidepressants SSRI or venlaflaxine
	Bleeding risk increases

	Antidiuretics eg sulphonamides
	Enhances effects of sulphonamides

	Antiepileptics eg phenytoin
	

	Beta blockers
	hypotensive effect antagonised

	Calcium channel blockers
	hypotensive effect antagonised

	Cardiac glycosides
	NSAIDS increase plasma concentration of cardiac glycosides

	Clonidine
	hypotensive effect antagonised

	Clopidogrel
	Increased risk of bleeding

	Cytotoxics eg methotrexate
	Increased risk of toxicity

	Diazoxide
	hypotensive effect antagonised

	Diuretics
	Increased risk of nephrotoxicity, antagonism of diuretic effect

	Lithium 
	Reduce excretion of lithium

	Methyldopa
	hypotensive effect antagonised

	Monoxidine
	hypotensive effect antagonised

	Muscle relaxants eg baclofen
	Reduces excretion of baclofen, increased risk of toxicity

	Nitrates
	hypotensive effect antagonised

	Penicillamine
	Increased risk of nephrotoxicity

	pentoxifylline
	Increased risk of bleeding

	Progestogens drospirenone
	Monitor serum potassium - hyperkalaemia

	Sibutramine
	Increased risk of bleeding

	Tacrolimus
	Increased risk of nephrotoxicity

	Vasodilators e.g hydralazine minoxidil, nitroprusside
	hypotensive effect antagonised


Monitoring: 

· Us and Es if renal problem or risk of nephrotoxicity

· K if on progestogens or drugs likely to cause hyperkalaemia (see above)

Dose: 

Initially 1.2-1.8 g daily in divided doses preferably after food; increased if necessary to max 2.4g daily; maintenance does of 0.6-1.2 g daily to be adequate

Juvenile RA child over 7kg bodyweight 30-40mg/kg daily in 3-4 divided doses

Fever and pain in children: over 7kg 20-30mg/kg 3-4 times daily or 1-2 years 50mg 3-4 times daily, 3-7 years 100mg 3-4 times daily, 8-12 years 200mg 3-4 times daily

A usual dose is 200-400 mg TDS p.o. for mild pain/fever, going up to 800 mg tds for arthritis pain.

It can also be given topically as a gel for mild local inflammation

Diclofenac by Laura Potter

Mode of operation

Member of arylalkanoic acid group of NSAIDs (but consider it to have properties similar to propionic acid derivates like ibuprofen and naproxen).  Advantage over these is less side effects and consequently tried first.  Diclofenac is available by prescription only. 

Formulations:

· Voltarol ( trade name for Diclofenac (Novartis)
· Arthrotec ( Diclofenac + misoprostol.  Used in prophylaxis against NSAID-induced GI ulcers when long-term diclofenac use is indicated.  Misoprostol is a PGE1-derivative.
Indications:

Diclofenac is indicated in:

· Pain and inflammation in rheumatic disease (including juvenile arthritis)

· Other musculoskeletal disorders

· Acute gout

· Ureteric colic

· Post-operative pain

Side effects (all NSAIDs):

(Diclofenac ( intermediate risk of severe upper GI side effects)

Gastrointestinal:

· Nausea

· Diarrhoea

· Bleeding and ulceration

Hypersensitivity reactions:

· Bronchospasm

· Angiooedema

· Rashes

Renal:

· Renal failure provoked if renal impairment pre-existing

Other:

· Headache

· Dizziness

· Nervousness

· Depression

· Drowsiness

PR route ( rectal irritation

IV route ( injection site reactions

Reducing side effects:

· Take oral formulations with milk/food

· Use enteric-coated formulations

· Change route of administration

Contraindications and cautions:

IV use contra-indicated in (all NSAIDs):

· Cardiac failure (severe)

· Concomitant NSAID or anticoagulant use (including low-dose heparin)

· History of haemorrhagic diathesis

· History of CVS bleeding

· Operations with high risk of haemorrhage

· History of asthma 

· Acute porphyria

Caution (all NSAIDs):

· Pregnancy (causes closure of ductus arteriosis)

· Breast feeding 

· Renal impairment (monitor RFTs)

· Hepatic impairment

· Cardiac impairment

Interactions (all NSAIDs): - bold more likely to give problems

	Drug
	Effect of interaction 

	ACE inhibitors/ARBs
	( risk of renal impairment, ( hypotensive effect

	(-blockers/(-blockers/CCBs
	( hypotensive effect

	SSRIs
	( risk of bleeding

	Heparin (inc Clexane)
	( risk of haemorrhage

	Warfarin
	( anticoagulant affect therefore ( risk of haemorrhage

	Diuretics
	( risk of nephrotoxicity

	Lithium
	( excretion of Li2+ therefore ( risk of toxicity

	Methotrexate
	( excretion of methotrexate therefore ( risk of toxicity

	NSAIDs inc aspirin
	( side effects – avoid concomitant use


For Diclofenac, the following are most likely to interact and IV infusions should be avoided:

· Warfarin

· Heparins (including Clexane)

· Lithium

· Methotrexate 

Monitoring

No information on monitoring levels of diclofenac.  Remember to monitor renal function tests etc when giving to patients in whom caution must be taken.

Dose 

· Mouth
· 75–150 mg daily in 2–3 divided doses

· IM injection into the gluteal muscle

· Acute exacerbations of pain and postoperative pain, 75 mg once daily (twice daily in severe cases) for max. of 2 days

· Ureteric colic, 75 mg then a further 75 mg after 30 minutes if necessary

· IV infusion (in hospital setting)

· 75 mg repeated if necessary after 4–6 hours for max. 2 days

· Prevention of postoperative pain, initially after surgery 25–50 mg over 15–60 minutes then 5 mg/hour for max. 2 days

· PR (suppositories)

·  75–150 mg daily in divided doses

· Max total daily dose by any route, 150mg

· Child 1–12 year
· Juvenile arthritis, by mouth or by rectum, 1–3 mg/kg daily in divided doses (25 mg e/c tablets, 12.5 mg and 25 mg suppositories only)

· Child 6–12 years
· Postoperative pain, by rectum, 1–2 mg/kg daily in divided doses (12.5 mg and 25 mg suppositories only) for max. 4 days

Celecoxib (CELEBREX) by Cat Tucson
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Mode of operation: 

· Selective COX-2 (Cyclo-oxegenase 2 isozyme) inhibitor
· PGE-2 increases vascular permeability, increases pain sensitivity, is pyrogenic, and suppresses lymphocyte transformation, release of mediators from mast cells, and cell-mediated cytotoxic
· PGI-2 (prostacyclin) acts chiefly to prevent platelet formation and clumping involved in blood clotting. It is also an effective vasodilator. 

· Ability to selectively inhibit COX-2 as compared to COX-1 ( less GI disturbance by not disrupting gastroprotective prostaglandin PGE-2 (only significant in those withdrawn from market) 

· ROFECOXIB and VALDECOXIB withdrawn from market in 2004 due to ( risk of CVD

Binds to albumin (97%)

T1/2 = 11hours

Hepatic metabolism

1/3 renally excreted, 2/3 faecal.

Side effects:

· GI dyspepsia/bleeding

· flatulence 

· insomnia

· pharyngitis

· sinusitis 
less frequently :

· stomatitis

· constipation

· palpitations

· fatigue

· paraesthesia

· muscle cramps

· (aggravation of epilepsy)

Contraindications: 

· in patients with a history of hypersensitivity to aspirin or any other NSAID—which includes those in whom attacks of asthma, angioedema, urticaria or rhinitis have been precipitated by aspirin or any other NSAID),)
· coagulation defects
· ischaemic heart disease 
· cerebrovascular disease
· peripheral arterial disease 
· moderate or severe heart failure
· active pepticulceration
Cautions: 

Hepatic impairment: Increased risk of gastro-intestinal bleeding and can cause fluid retention; avoid in severe liver disease; halve initial dose in moderate liver disease; 

Renal impairment: Use lowest effective dose and monitor renal function; sodium and water retention; deterioration in renal function possibly leading to renal failure; deterioration also reported after topical use.  Moderate-severe: avoid if possible

Pregnancy: Most manufacturers advise avoid unless potential benefit outweighs risk. @ 3rd trimester: with regular use failure of closure of fetal ductus arteriosus in utero and possibly persistent pulmonary hypertension of the newborn. Delayed onset and increased duration of labour
Interactions: 

Celecoxib-specific:

	Drug
	Effect of interaction

	Coumarins

	celecoxib possibly enhances anticoagulant effect of coumarins

	Fluconazole
	plasma concentration of celecoxib increased by fluconazole (halve dose of celecoxib)


See also NSAID-associated side effects (numerous in BNF)

Avoid concomitant use of NSAIDs with aspirin (increased side-effects)

Monitoring: monitor function in hepatic and renal impairment. 

Dose: 

Osteoarthritis, 200 mg daily in 1–2 divided doses, increased if necessary to max. 200 mg twice daily; child not recommended

Rheumatoid arthritis, 200–400 mg daily in 2 divided doses; elderly initially 200 mg daily in 2 divided doses; max. 200 mg twice daily; child not recommended
WHO Level 2

Codeine phosphate by John Moloughney

Mode of operation: 

Codeine belongs to a group of medicines called opioids. Opioids mimic the effects the naturally occurring pain reducing chemicals called endorphins. They combine with the μ-opioid receptor in the brain and block the transmission of pain. Therefore, even though the cause of the pain may remain, less pain is actually felt. 

Codeine is considered a prodrug, since it is metabolised in vivo to the principal active analgesic agent morphine. It is, however, less potent than morphine since only about 10% of the codeine is converted. It also has a correspondingly lower dependence-liability than morphine.

Theoretically, a dose of approximately 200 mg (oral) of codeine must be administered to give equivalent analgesia to 30 mg (oral) of morphine. It is not used, however, in single doses of greater than 60mg (and no more than 240 mg in 24 hours) since there is a ceiling effect.

The conversion of codeine to morphine occurs in the liver and is catalysed by the cytochrome P450 enzyme CYP2D6. Approximately 6–10% of the Caucasian population have poorly functional CYP2D6 and codeine is virtually ineffective for analgesia in these patients. Many of the adverse effects, however, are still experienced. Also, some medications are CYP2D6 inhibitors and reduce or even completely eliminate the efficacy of codeine. The most notorious of these are the selective serotonin reuptake inhibitors, such as fluoxetine (Prozac) and citalopram.
Side effects: 

· constipation 

· respiratory depression in sensitive patients or if given large doses

Contraindications: 

· liver disease

· ventilatory failure

Cautions: 

· asthma
· hepatic and renal impairment
· history of drug abuse
Interactions: 

	Alcohol
	enhanced hypotensive and sedative effects when opioid analgesics given with alcohol 
	

	Antidepressants, Tricyclic
	sedative effects possibly increased when opioid analgesics given with tricyclics 
	

	Antipsychotics
	enhanced hypotensive and sedative effects when opioid analgesics given with antipsychotics 
	Increased risk of toxicity with myelosuppressive drugs

	Anxiolytics and Hypnotics
	increased sedative effect when opioid analgesics given with anxiolytics and hypnotics 
	

	Cimetidine
	metabolism of opioid analgesics inhibited by cimetidine (increased plasma concentration) 
	

	Ciprofloxacin
	avoidance of premedication with opioid analgesics advised by manufacturer of ciprofloxacin (reduced plasma concentration of ciprofloxacin) when ciprofloxacin used for surgical prophylaxis 
	

	Domperidone
	opioid analgesics antagonise effects of domperidone on gastro-intestinal activity 
	


Dose: 

· By mouth, 30–60 mg every 4 hours when necessary, to a max. of 240 mg daily; child 1–12 years, 3 mg/kg daily in divided doses

· By intramuscular injection, 30–60 mg every 4 hours when necessary

Compound analgesic agents by Alan McLeod

The compound agents are preparations that include paracetamol (or aspirin) and a weak opioid. Caffeine is sometimes added to increase effectiveness but has no proven effect and may actually worsen headache.

Disadvantages

· No proven to reduce pain more than simple paracetamol

· Reduce scope for titration of individual components

· May get opioid side effects (e.g. constipation)

· Complicate overdose

Co-proxamol has been withdrawn and should no longer be prescribed – patients should be switched to an alternative

Co-codamol tablets are used for the relief of mild/moderate (or in the case of 30/500mg - severe) pain.

Co-dydramol tablets are used for the relief of mild/moderate pain.

	Combination agents
	Content
	Dose

	Co-codamol 8/500
	Codeine phosphate 8 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-codamol 15/500
	Codeine phosphate 15 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-codamol 30/500
	Codeine phosphate 30 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-dydramol 10/500
	Di-hydrocodeine tartrate 10 mg, Paracetamol 500 mg
	TT qds

	Co-dydramol 20/500
	Di-hydrocodeine tartrate 20 mg, Paracetamol 500 mg
	TT qds

	Co-dydramol 30/500
	Di-hydrocodeine tartrate 30 mg, Paracetamol 500 mg
	TT qds


Dihydrocodeine tartrate by Alan McLeod

Group: opioid analgesic

Indications: Moderate to severe pain

Mechanism of action: Interaction with opioid receptors – similar in action to codeine.

TRAMADOL hydrochloride by Katie Lambert

Mode of action:

Tramadol is a member of the non opiate opioid analgesic family and works to reduce or eliminate severe pain. It is synthetic analogue of codeine.

It is a centrally acting analgesic (brain and spinal cord), its mechanism of action is at the mu opioid receptors but is also thought to produce analgesia through enhancement of adrenergic and serotonergic descending pathways (as explained below).

Tramadol has been shown to have a low affinity for mu receptors, the M1 metabolite of tramadol, produced by liver O-demethylation, shows a higher affinity for opioid receptors than the parent drug. The rate of production of this M1 derivative (O-demethyl tramadol), is influenced by its metabolism by cytochrome P450.

The affinity of Tramadol for mu receptors of the CNS remains low, being 6000 times lower than that of morphine. 

Moreover, and in contrast to other opioids, the analgesic action of tramadol is only partially inhibited by the opioid antagonist naloxone, which suggests the existence of another mechanism of action. This was demonstrated by the discovery of a monoaminergic activity that inhibits noradrenaline (norepinephrine) and serotonin (5-hydroxytryptamine; 5-HT) reuptake, making a significant contribution to the analgesic action by blocking nociceptive impulses at the spinal level. 

After oral administration, tramadol demonstrates 68% bioavailability, with peak serum concentrations reached within 2 hours. The elimination kinetics can be described as 2-compartmental, with a half-life of 5.1 hours for tramadol and 9 hours for the M1 derivative after a single oral dose of 100mg. This explains the approximately 2-fold accumulation of the parent drug and its M1 derivative that is observed during multiple dose treatment with tramadol. 

Tramadol can be administered concomitantly with other analgesics, particularly those with peripheral action, while drugs that depress CNS function may enhance the sedative effect of tramadol. 

Tramadol has pharmacodynamic and pharmacokinetic properties that are highly unlikely to lead to dependence.

Side effects:
· Nausea and vomiting (particularly in initial stages).

· Constipation

· Drowsiness

· Larger doses produce respiratory depression, hypotension, and muscle rigidity.

· Other side-effects include difficulty with micturition, ureteric or biliary spasm, dry mouth, sweating, headache, facial flushing, vertigo, bradycardia, tachycardia, palpitation, postural hypotension, hypothermia, hallucinations, dysphoria, mood changes, dependence, miosis, decreased libido or potency, rashes, urticaria and pruritus.

Overdose: Respiritory depression - Immediate Naloxone administration and/or artificial ventilation.
Contraindications:

Avoid in:-

· Acute respiratory depression, 

· Acute alcoholism and 

· If there is risk of paralytic ileus.

· Pregnancy (studies have found it NOT to be teratogenic however it is not recommended in pregnancy.)

· Breast feeding – approximately 0.1% of the dose taken by mother is passed into breast milk however breast feeding is not recommended on tramadol.  

Also avoid in raised intracranial pressure or head injury (affects pupillary responses vital for neurological assessment); avoid injection in phaeochromocytoma (risk of pressor response to histamine release)

Cautions:

· Withdrawal effects at therapeutic doses in about 1 in 8000 patients.- Can cause dependence and abuse and should therefore be confined to short term use.

· In Renal and/or hepatic impairment elimination may be prolonged. Dosage should be adjusted as appropriate.

· Head injury or increased intracranial pressure.

· Patients with shock.

· Patients prone to convulsions.

· Concurrent administration with other CNS depressant drugs.

· Patients with respiratory depression 

· Any activity where impairment of alertness is undesirable or dangerous e.g. driving a car or operating machinery 
Interactions: 

These are the interactions that should be avoided or monitored very closely.

	Drug
	Effect of interaction

	Antidepressants
	CNS excitation or depression with associated hypertension or hypotension respectively if given concurrently or within 2 weeks of an MAOI 

Increased risk of convulsions with Selective Serotonin Re-uptake Inhibitor (SSRI) or tricyclic antidepressants.

	Antiepileptics
	Carbamazepine induces the metabolism of tramadol and thus decreases it’s clinical effect and duration of action

	Antivirals.
	Plasma concentrations of tramadol increased by ritonavir 


 

Reference: “Tramadol” – Pharmacy section of The Mediweb. http://www.themediweb.net/index.htm

Monitoring:

In the postoperative period, the patient should be closely monitored for pain relief as well as for side-effects especially respiratory depression.
Dose:

  

· Oral, 50–100 mg not more often than every 4 hours; total of more than 400 mg daily by mouth not usually required; child not recommended

· IM or IV injection/infusion (over 2–3 minutes) 50–100 mg every 4–6 hours.

· Postoperative pain relief, 100 mg initially then 50 mg every 10–20 minutes if necessary during first hour to total max. 250 mg (including initial dose) in first hour, then 50–100 mg every 4–6 hours; max. 600 mg daily; child not recommended

WHO Level 3

Morphine by Andrea Norman

The standard against which any new analgesic is assessed

Mode of operation: 

Receptors: 

· Widely distributed throughout the brain

· µ receptors

· ( receptors (more important in the periphery)

· ( receptors (contribute to analgesia at spinal level)

· G-protein coupled receptors

· Inhibit adenylate cyclase thus reducing intracellular cAMP

· Promote opening of potassium channels

· Inhibit opening of voltage gated calcium channels

· Thus reducing neuronal excitability (due to hyperpolarisation of the membrane due to potassium) and reducing transmitter release (due to inhibition of calcium entry) leading to a decrease in transmission of nociceptive stimuli to the Central Nervous System.

· Morphine causes a powerful sense of contentment which is an important component of its analgesic effect, since the agitation and anxiety associated with a painful illness or injury are reduced.

· Respiratory depression is mediated by µ-receptors – morphine exerts a decrease in the sensitivity of the respiratory centre of the medulla to PCO2.

· Morphine increases tone and reduces motility in the GI system resulting in constipation.

· Morphine also releases histamine from mast cells leading to local effects such as urticaria and pruritis at the site of injection or systemic effects such as bronchospasm and hypotension.

· The immune system is depressed by long term opioid use.

Morphine is slowly and erratically absorbed.

Side effects:
	· nausea and vomiting (particularly in initial stages)

· constipation

· drowsiness

· difficulty with micturition

· ureteric or biliary spasm

· dry mouth 

· sweating

· headache

· facial flushing

· vertigo

· bradycardia 

· pruritus
	· tachycardia

· palpitation

· postural hypotension

· hypothermia

· hallucinations

· dysphoria

· mood changes

· dependence

· miosis

· decreased libido or potency

· rashes

· urticaria 




· larger doses produce respiratory depression, hypotension, and muscle rigidity

Opioids (narcotic analgesics) cause coma, respiratory depression, and pinpoint pupils in overdose. The specific antidote naloxone is indicated if there is coma or bradypnoea.

Contraindications: 

Avoid in:

· acute respiratory depression

· acute alcoholism 

· risk of paralytic ileus

· raised intracranial pressure or head injury (affects pupillary responses vital for neurological assessment)

· avoid injection in phaeochromocytoma (risk of pressor response to histamine release)

Cautions: 

· pregnancy & breast-feeding

· hypotension

· hypothyroidism

· asthma (avoid during attack) and decreased respiratory reserve

· prostatic hypertrophy 

· convulsive disorders

· may precipitate coma in hepatic impairment (reduce dose or avoid but many such patients tolerate well)

· reduce dose or avoid in renal impairment, elderly and debilitated, 

· dependence (severe withdrawal symptoms if withdrawn abruptly)

· use of cough suppressants containing opioid analgesics not generally recommended in children and should be avoided altogether in those under at least 1 year

NB. Palliative care: For the control of pain in terminal illness these cautions should not necessarily be a deterrent to the use of opioids

  

Interactions: 

	Drug
	Effect of interaction

	Alcohol
	Enhances hypotensive and sedative effects of opioids

	Anti-psychotics
	Enhances hypotensive and sedative effects of opioids

	Anxiolytics and Hypnotics
	Increased sedative effect when opioid analgesics given concurrently

	Beta Blockers - Esmolol
	Morphine increases plasma concentration of esmolol

	Cimetidine
	Decreases metabolism of opioid analgesics

	Domperidone
	Morphine antagonises the effect of domperidone on GI activity

	Metoclopramide
	Opioids antagonise effects of metoclopramide on GI activity


Monitoring: 

Monitor respiratory rate and BP

Dose:

Acute pain, by subcutaneous injection (not suitable for oedematous patients) or by intramuscular injection, 10 mg every 4 hours if necessary (15 mg for heavier well-muscled patients); neonate up to 1 month 150 micrograms/kg; infant 1–12 months 200 micrograms/kg; child 1–5 years 2.5–5 mg; child 6–12 years 5–10 mg
By slow intravenous injection, quarter to half corresponding intramuscular dose

Premedication, by subcutaneous or intramuscular injection, up to 10 mg 60–90 minutes before operation; child, by intramuscular injection, 150 micrograms/kg

Postoperative pain, by subcutaneous or intramuscular injection, 10 mg every 2–4 hours if necessary (15 mg for heavier well-muscled patients); neonate up to 1 month 150 micrograms/kg; infant 1–12 months 200 micrograms/kg; child 1–5 years 2.5–5 mg; child 6–12 years 5–10 mg

In the postoperative period, the patient should be closely monitored for pain relief as well as for side-effects especially respiratory depression

Patient controlled analgesia (PCA), consult hospital protocols

Myocardial infarction, by slow intravenous injection (2 mg/minute), 10 mg followed by a further 5–10 mg if necessary; elderly or frail patients, reduce dose by half

Acute pulmonary oedema, by slow intravenous injection (2 mg/minute) 5–10 mg

Chronic pain, by mouth or by subcutaneous injection (not suitable for oedematous patients) or by intramuscular injection, 5–20 mg regularly every 4 hours; dose may be increased according to needs; oral dose should be approx. double corresponding intramuscular dose and approximately triple corresponding intramuscular diamorphine dose; by rectum, as suppositories, 15–30 mg regularly every 4 hours
Diamorphine (Heroin) by Emma Cope

Strong opioid analgesic, twice as potent as morphine due to greater penetration of blood brain barrier. Precursor of Morphine, metabolised to 6 acetylmorphine and then morphine in the body.

Pain perception background

3 stage process:

1. Activation of nociceptors in peripheral tissues

2. Transmission of pain info from periphery to dorsal horn of spinal cord (gate control mechanism)

3. Passage of pain info from dorsal horn to brain via spinothalamic tract

Opioid peptide release in the spinal cord and brainstem can reduce the activity of the dorsal horn relay neurones and cause analgesia (shutting the gate).
Mode of Action
Opioids such as diamorphine mimic endogenous opioid peptides (the enkephalins, endorphins and dynorphins) by acting as agonists on opioid receptors. These receptors are found throughout the CNS and PNS and in organs such as the GI tract and heart, there are three main types:

1. Mu receptors

2. Delta receptors

3. Kappa receptors

In the CNS opioid receptors are found in areas involved in pain modulation, binding of the opioid to the opioid receptor reduces the transmission of pain signals by: 

1) Inhibiting adenylate cyclase which produces a ( intracellular camp. This leads to an increased K channel opening = hyperpolarsation and therefore reduces likelihood of firing

2) Inhibition of transmitter release by decreasing ca channel opening

3) Decrease in exocytosis and therefore release in neurotransmitters

and therefore produces an analgesic effect.

Useful diagram - http://www.fleshandbones.com/readingroom/viewchapter.cfm?ID=445

Side effects: 

· Large doses: Respiratory Depression, miosis, hypotension and muscle rigidity

· Nausea

· Vomiting

· Constipation
· Drowsiness

· Mood alterations: variable -quiet sedation to euphoria to psychotic like behaviour

Other Side effects:

· difficulty with micturition

· ureteric or biliary spasm

· dry mouth

· sweating

· headache

· facial flushing

· vertigo

· bradycardia/tachycardia

· palpitations

· hypothermia

· hallucinations

· dependence

· decreased libido or potency

· rashes

· urticaria 

· pruritus

Contraindications:

Avoid in acute respiratory depression, acute alcoholism and where risk of paralytic ileus

Avoid in raised intracranial pressure or head injury (affects pupillary responses vital for neurological assessment)

Avoid injection in phaeochromocytoma (risk of pressor response to histamine release)

Cautions: 

· Pregnancy
· Breast Feeding
· Hepatic Failure (may ppt coma-reduce dose or avoid)

· Renal Failure (reduce dose or avoid)

· Elderly and debilitated (reduce dose)

Other cautions:

· hypotension

· hypothyroidism

· asthma (avoid during attack) and decreased respiratory reserve

· prostatic hypertrophy

· convulsive disorders

· dependence (severe withdrawal symptoms if withdrawn abruptly)

· use of cough suppressants containing opioid analgesics not generally recommended in children and should be avoided altogether in those under at least 1 year

Interactions:  No specific interaction information for Diamorphine, therefore taken from opioid analgesic interactions

	Drug
	Effect of interaction

	Alcohol
	Enhanced hypotensive and sedative effect

	TCA
	sedative effects possibly increased when opioid analgesics given with tricyclics

	Antipsychotics
	enhanced hypotensive and sedative effects when opioid analgesics given with antipsychotics

	Anxiolytics and hypnotics
	increased sedative effect when opioid analgesics given with anxiolytics and hypnotics

	Cimetidine
	metabolism of opioid analgesics inhibited by cimetidine (increased plasma concentration)

	Ciprofloxacin
	avoidance of premedication with opioid analgesics advised by manufacturer of ciprofloxacin (reduced plasma concentration of ciprofloxacin) when ciprofloxacin used for surgical prophylaxis

	Domperidone
	opioid analgesics antagonise effects of domperidone on gastro-intestinal activity

	MAOIS
	possible CNS excitation or depression (hypertension or hypotension) when opioid analgesics given with MAOIs —avoid concomitant use and for 2 weeks after stopping MAOIs

	Metoclopramide
	opioid analgesics antagonise effects of metoclopramide on gastro-intestinal activity

	Mexiletine
	opioid analgesics delay absorption of mexiletine

	Moclebemide
	possible CNS excitation or depression (hypertension or hypotension) when opioid analgesics given with moclobemide

	Ritonavir
	plasma concentration of opioid analgesics (except methadone) possibly increased by ritonavir


Monitoring: 
Dose:
Acute pain 

· SC or IM injection, 5 mg repeated every 4 hours if necessary (up to 10 mg for heavier well-muscled patients)

· by slow IV injection, quarter to half corresponding intramuscular dose

Myocardial infarction 

· by slow IV injection (1 mg/minute)

· 5 mg followed by a further 2.5–5 mg if necessary

· elderly or frail patients, reduce dose by half

Acute pulmonary oedema 

· by slow IV injection (1 mg/minute) 2.5–5 mg

Chronic pain 

· Oral, SC or IM 5–10 mg regularly every 4 hours

· dose may be increased according to needs
· IM dose should be approx. half corresponding oral dose, and approx. one third corresponding oral morphine dose, by subcutaneous infusion (using syringe driver) in palliative care
Fentanyl by A. McLeod

Indications: breakthrough pain in patients already receiving opioid therapy for chronic cancer pain (lozenges); chronic intractable pain (patches).

Group: Opioid analgesics. Fentanyl is about 80x more potent than morphine

Duragesic: is a fentanyl transdermal patch used in chronic pain management. Duragesic patches work by releasing fentanyl into subcutaneous fats, which then slowly release the drug into the blood stream over 72 hours, allowing for long lasting relief from pain. 

Duragesic is manufactured in five patch sizes: 12.5 µg/h, 25 µg/h, 50 µg/h, 75 µg/h, and 100 µg/h. Dosage is based on the size of the patch, since the transdermal absorption rate is generally constant at skin temperature. Dosages above 25 µg/h should not be prescribed unless the patient is opioid tolerant (seek senior advice).

Pethidine by A. McLeod

Group: opioid analgesics

Indications: moderate to severe pain, obstetric analgesia; peri-operative analgesia

Mechanism: Intereacts with opioid receptors. Pethidine has effects similar to morphine, but has very little effect on cough or diarrhoea. Pethidine is more lipid-soluble than morphine resulting in a faster onset of action. Its duration of clinical effect is 120-150 minutes. In addition, it has a slight antimuscarinic effect.
Neuropathic Pain

Amitriptyline Hydrochloride by L. Heath

Group:  Tricyclic antidepressants (TCA)

Indications:

Depressive illness, particularly where sedation is required

Neuropathic pain

Nocturnal enuresis in children – not first line treatment

Mechanism of Action:

TCA’s work by blocking serotonin (5HT) and noradrenaline (NA) re-uptake into the presynaptic terminal from the synaptic cleft. 

The amine hypothesis states that depression results from a depletion of monoamine neurotransmitters (such as 5HT and NA). Amitriptyline by blocking the re-uptake of 5HT / NA increases their availability to the post-synaptic membrane. 

As it is a sedating drug it should be taken at night to help with sleep.

GABApentin by Louise Waring

GABA is an inhibitory neurotransmitter used at roughly one-third of the synapses in the brain. The binding of GABA at the GABA recognition site causes the membrane-spanning channel of the receptor protein to open and allow an influx of negatively charged chloride ions. This influx of negative ions serves to hyperpolarize the cell thus inhibiting the firing of an action potential.

Gabapentin is structurally related to the neurotransmitter GABA (gamma-aminobutyric acid) but it does not modify GABAA or GABAB radioligand binding, it is not converted metabolically into GABA or a GABA agonist, and it is not an inhibitor of GABA uptake or degradation.

Gabapentin has no activity at GABAA or GABAB receptors of GABA uptake carriers of the brain, but instead interacts with a high-affinity binding site in brain membranes (an auxiliary subunit of voltage-sensitive Ca2+ channels.) The exact mechanism of action is unknown.

In vitro studies with radiolabeled gabapentin have revealed a gabapentin binding site in areas of rat brain including neocortex and hippocampus.

In vitro, gabapentin has many pharmacological actions including modulating the action of the GABA synthetic enzyme, increasing non-synaptic GABA responses from neural tissue, and reduction of the release of several mono-amine neurotransmitters.

Indications

· Adjunctive therapy in partial epilepsy with or without secondary generalisation not satisfactorily controlled with other antiepileptics

· Neuropathic pain e.g. trigeminal neuralgia, post-herpetic neuralgia

Side effects: diarrhoea, dry mouth, dyspepsia, nausea, vomiting; peripheral oedema; dizziness, drowsiness, anxiety, abnormal gait, amnesia, ataxia, nystagmus, tremor, asthenia, paraesthesia, emotional lability, hyperkinesia; weight gain; dysarthria, arthralgia; diplopia, amblyopia; rash, purpura.

Less commonly: constipation, flatulence, dyspnoea, confusion, impotence, and leucopenia

Rarely: pancreatitis, depression, psychosis, headache, myalgia, and urinary incontinence; hepatitis, jaundice, chest pain, palpitation, movement disorders, thrombocytopenia, tinnitus, acute renal failure, and alopecia also reported.
Contraindications
Cautions

avoid sudden withdrawal (may cause anxiety, insomnia, nausea, pain and sweating—taper off over at least 1 week); history of psychotic illness, elderly (may need to reduce dose), renal impairment, diabetes mellitus, false positive readings with some urinary protein tests.

Pregnancy and breast-feeding

During pregnancy, total plasma concentrations of antiepileptics (particularly of phenytoin) may fall, particularly in the later stages but free plasma concentrations may remain the same (or even rise). There is an increased risk of teratogenicity associated with the use of antiepileptic drugs (reduced if treatment is limited to a single drug). In view of the increased risk of neural tube and other defects associated, in particular, with carbamazepine, oxcarbazepine, phenytoin and valproate women taking antiepileptic drugs who may become pregnant should be informed of the possible consequences. Those who wish to become pregnant should be referred to an appropriate specialist for advice. Women who become pregnant should be counselled and offered antenatal screening (alpha-fetoprotein measurement and a second trimester ultrasound scan).
To counteract the risk of neural tube defects adequate folate supplements are advised for women before and during pregnancy; to prevent recurrence of neural tube defects, women should receive folic acid 5 mg daily this dose may also be appropriate for women receiving antiepileptic drugs.

In view of the risk of neonatal bleeding associated with carbamazepine, phenobarbital and phenytoin, prophylactic vitamin K1 (section 9.6.6) is recommended for the mother before delivery (as well as for the neonate).

Breast-feeding is acceptable with all antiepileptic drugs, taken in normal doses, with the possible exception of the barbiturates, and also some of the more recently introduced ones

Dose

Epilepsy

300 mg on day 1, then 300 mg twice daily on day 2, then 300 mg 3 times daily (approx. every 8 hours) on day 3, then increased according to response in steps of 300 mg daily (in 3 divided doses) to max. 2.4 g daily, usual range 0.9–1.2 g daily

child 6–12 years (specialist use only) 10 mg/kg on day 1, then 20 mg/kg on day 2, then 25–35 mg/kg daily (in 3 divided doses approx. every 8 hours), maintenance 900 mg daily (body-weight 26–36 kg) or 1.2 g daily (body-weight 37–50 kg)
Neuropathic pain

adult over 18 years, 300 mg on day 1, then 300 mg twice daily on day 2, then 300 mg 3 times daily (approx. every 8 hours) on day 3, then increased according to response in steps of 300 mg daily (in 3 divided doses) to max. 1.8 g daily

Interactions
No interactions with gabapentin reported
Monitoring – No need for monitoring

Elimination: Gabapentin is eliminated from the systemic circulation by renal excretion as unchanged drug. Gabapentin is not appreciably metabolized in humans.
Migraine
The treatment of migraine may be broken down into:
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	Reassurance
	May be worried about brain tumour – explain symptoms and exam findings – reassure as appropriate as to lack of serious pathology.

	Advice
	Keep a headache diary to monitor triggers and avoid where possible

	Prescription
	Migraine: sumatripan migraleve, paramax 

Migraine prophylaxis (if > 3 attacks / month): Pizotifen, propranalol

	Referral
	If signs of (ICP or trigeminal neuralgia.

	Investigation
	Not usually req., ESR if temporal arteritis suspected.

	Observation
	Return if no better within a reasonable space of time.

	Prevention
	Avoid trigger factors.


Acute Migraine by A. Mcleod

NSAID + Anti-emetic (migraleve ®)

There are two colours of migraleve both are available OTC as well as on prescription.
· Pink tablets contain: buclizine hydrochloride 6.25 mg (anti-emetic), paracetamol 500 mg, codeine phosphate 8 mg. Dose = TT if attack imminent or at onset.

· Yellow tablets contain: paracetamol 500 mg, codeine phosphate 8 mg (and so are the same as basic co-codamol 8/500). Dose TT up to four hourly (max dose = 2 pink + 6 yellow per day)

Sumatriptan: Two mechanisms have been proposed to explain the primary mode of action of this drug: vasoconstriction, and trigeminal nerve terminal inhibition. Triptans appear to work by stimulation of serotonin (5-HT1B and 5-HT1D) receptors

Sumatriptan is a potent vasoconstrictor of intracranial arteries (5HT1B) It has been shown to increase blood flow velocity in large intracranial arteries in a dose-dependent fashion both during and between migraine attacks. Sumatriptan also causes rapid constriction of dural and meningeal vessels in vivo. It does not modify cerebral blood flow but does constrict arterio-venous anastamoses that may be dilated during a migraine attack. 

Alternatively, sumatriptan may act directly on the trigeminal sensory nerve terminals (5HT1D) within the cranial blood vessel, inhibiting the release of sensory neuropeptides. 

For patients who do not gain control with more general approaches, the triptans have proved to be a life-changing therapeutic option, although only a minority of those who could possibly benefit from them have been exposed to them. Sumatriptan is available in a subcutaneous and intranasal formulation to avoid the upper GI tract. This drug is, therefore, attractive for patients who have early vomiting as a major feature of their migraine. These formulations also have a quicker action than tablets. Sumatriptan is available in both 50mg and 100mg tablets.
Migraine Prophylaxis by A. McLeod

The beta-blockers propranolol, metoprolol, nadolol, and timolol are all effective. Propranolol is the most commonly used in an initial dose of 40 mg 2 to 3 times daily by mouth. Beta-blockers may also be given as a single daily dose of a long-acting preparation. The value of beta-blockers is limited by their contra-indications and also by their interactions (see cardiac drugs).
Pizotifen is an antihistamine and serotonin antagonist structurally related to the tricyclic antidepressants. It affords good prophylaxis but may cause weight gain. To avoid undue drowsiness treatment may be started at 500 micrograms at night and gradually increased to 3 mg; it is rarely necessary to exceed this dose.
Reversal Agents

Acetylcysteine (Parvolex) by Rachel Jones

Indications: Paracetamol overdosage

Mode of operation: 

Acetylcysteine is converted to glutathione by L-cysteine. Glutathione is a powerful antioxidant, which reduces paracetamol and acts as a conjugating agent, preventing damage to other molecules or cells. It protects the liver if given within 24 hours. 

Side Effects:

Anaphylactoid reactions

Nausea and vomiting

Hypertension

Contraindications:

Previous anaphylactic reaction to Acetylcysteine

Cautions:

Asthma

CAN be used during pregnancy

Monitoring:

Patients at risk of liver damage and therefore requiring treatment can be identified from a single measurement of the plasma-paracetamol concentration, related to the time from ingestion, provided this time interval is not less than 4 hours; earlier samples may be misleading. The concentration is plotted on a paracetamol treatment graph of a reference line (‘normal treatment line') joining plots of 200 mg/litre (1.32 mmol/litre) at 4 hours and 6.25 mg/litre (0.04 mmol/litre) at 24 hours (see Paracetamol poisoning treatment graph). Those whose plasma-paracetamol concentration is above the normal treatment line are treated with acetylcysteine by intravenous infusion (or, if acetylcysteine is not available, with methionine by mouth, provided the overdose has been taken within 10–12 hours and the patient is not vomiting).

Patients on enzyme-inducing drugs (e.g. carbamazepine, phenobarbital, phenytoin, primidone, rifampicin, alcohol, and St John’s wort) or who are malnourished (e.g. in anorexia, in alcoholism, or those who are HIV-positive) may develop toxicity at lower plasma-paracetamol concentration and should be treated if the concentration is above the high-risk treatment line (which joins plots that are at 50% of the plasma-paracetamol concentrations of the normal treatment line). 

The prognostic accuracy of plasma-paracetamol concentration taken after 15 hours is uncertain but a concentration above the relevant treatment line should be regarded as carrying a serious risk of liver damage.

Plasma-paracetamol concentration may be difficult to interpret when paracetamol has been ingested over several hours. If there is doubt about timing or the need for treatment then the patient should be treated with an antidote.

Dose:

By intravenous infusion, adult and child, initially 150 mg/kg over 15 minutes, then 50 mg/kg over 4 hours then 100 mg/kg over 16 hours

Administration

  

Dilute requisite dose in glucose intravenous infusion 5% as follows: adult and child over 12 years, initially 200 mL given over 15 minutes, then 500 mL over 4 hours, then 1 litre over 16 hours; child under 12 years body-weight over 20 kg, initially 100 mL given over 15 minutes, then 250 mL over 4 hours, then 500 mL over 16 hours; child body-weight under 20 kg, initially 3 mL/kg given over 15 minutes, then 7 mL/kg over 4 hours, then 14 mL/kg over 16 hours

Note

  

Manufacturer also recommends other infusion fluids, but glucose 5% is preferable
[image: image1.png]200
s
190 \
180 12
170
i
160 \
PN b o
g 8
E 4o 3
w Normal treatment line —0.9 _a‘
E 130 \ 2
s 8
g o 08 8
£ H
s a
5 o / 3
5 oz 8
2 100
§ 8
© H
90 06 @
K] 3
=
£ 2
g 80 E
b Fos &
: \ 2
g 70 g
H —
g 3
& e 04
g :
E 50 g
= Fos F
o 40 3
2o
30 02
20 R
Higharisk treatment line | [™N-.[_| ™ Lol
10 oL
0 0

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hours)
Patients whose plasma-paracetamol concentrations are above the normal treatment line should be treated
with acetylcysteine by intravenous infusion (or, if acetylcysteine cannot be used, with methionine by mouth,
provided the overdose has been taken within 10—12 hours and the patient is not vomiting)

Patients on enzyme-indudng drugs (e.g. carbamazepine, phenobarbiral, phenytoin, primidone, rifampicin, alcohol,
and St John's wort) or who are malnourished (e.g, in anorexia, in alcoholism, or those who are HIV-positive) should
be treated if their plasma-paracetamol concentration is above the high-risk treatment line

The prognostic accuracy after |5 hours is uncertain but a plasma-paracetamol concentration above the relevant
treatment line should be regarded as carrying a serious risk of liver damage.

Graph reproduced courtesy of University of Wales College of Medicine Therapeuticsand Texicology Centre




Naloxone. By A. Spicer

Mode of operation

Naloxone blocks three (delta, kappa and mu although some sources also include sigma receptor) opioid receptor subtypes via direct competition thus making it an opioid antagonist. It therefore blocks the usual effects of opioids which are varying degrees of coma, respiratory depression and pinpoint pupils. 

Naloxone reverses both exogenous and endogenous opioids (endorphins, enkephalins, and dynorphins). It has no agonist properties; and, in the absence of opioids, naloxone exhibits little significant pharmacologic activity.

Naloxone is metabolised in the liver, has a half life of 1/2 hour to 1 1/2 hours and is excreted in urine and bile.
Side effects

· Nausea & vomiting

Contraindications

None listed

Cautions

· Physical dependence on opioids

· Cardiac irritability, cardiac disease or those receiving cardiotoxic drugs

· Pain

Interactions

None listed

Monitoring

Naloxone will immediately reverse opioid-induced respiratory depression but the dose may have to be repeated because of the short duration of action of naloxone. 

No specific monitoring listed.

Dose

Doses used in acute opioid overdose.

By intravenous injection, 0.4-2 mg repeated at intervals of 2-3 minutes to a max. of 10 mg if respiratory function does not improve (then question diagnosis); CHILD 10 micrograms/kg; subsequent dose of 100 micrograms/kg if no response.

By subcutaneous or intramuscular injection, ADULT and CHILD as intravenous injection but only if intravenous route not feasible (onset of action slower).

By continuous intravenous infusion using an infusion pump, 10 mg diluted in 50 mL intravenous infusion solution at a rate adjusted according to the response (initial rate may be set at 60% of the initial intravenous injection dose and infused over 1 hour).

Doses used for the reversal of postoperative opioid-induced respiratory depression.

By intravenous injection, 100-200 micrograms (1.5-3 micrograms/kg); if response inadequate, increments of 100 micrograms every 2 minutes; further doses by intramuscular injection after 1-2 hours if required.

CHILD by intravenous injection, 10 micrograms/kg; subsequent dose of 100 micrograms/kg if no response; if intravenous route not possible, may be given in divided doses by intramuscular or subcutaneous injection

Doses used for reversal of neonatal respiratory depression resulting from opioid administration to mother during labour.

NEONATE by subcutaneous, intramuscular or intravenous injection, 10 micrograms/kg, repeated every 2-3 minutes or by intramuscular injection, 200 micrograms (60 micrograms/kg) as a single dose at birth (onset of action slower). 

Agents used in Anaesthesia

Thiopental Sodium (aka Thiopentone Sodium) by Andrew Scott Pearson
Intravenous Anaesthetic: Barbiturate
Used For:

Induction of general anaesthesia; anaesthesia of short duration; reduction of raised intracranial pressure if ventilation controlled; rapid sequence induction to treat status epilepticus.

Mode of Operation: 

Thiopentone is a barbiturate, also known as Thiopental. In this form it is not water soluble and is therefore combined with sodium carbonate to form thiopental/thiopentone sodium. This is a very alkaline and unstable solution in water, which requires it to be dissolved immediately before use. Thiopentone is highly lipid soluble and easily crosses the blood brain barrier into the central nervous system. It is a general anaesthetic and induces unconsciousness and suppresses motor and autonomic responses. It does this by binding a distinctive site on GABAA receptors (gammabutyric acid A receptors), a type of neurotransmitter receptor found in nerve cells. 

GABAA receptors are inhibitory. When bound and activated by GABA, they facilitate chloride channel opening in the neurone cell. The influx of Cl- into the cell causes it to hyperpolarise; this inhibits the neurone and stops it firing. Thiopentone is thought to enhance this neurone inhibitory effect.

Thiopentone is very fast acting and leads to rapid unconsciousness within approximately 30 seconds, the arm to brain circulation time. It is metabolised relatively slowly by the liver but because of its high lipid solubility, it is rapidly distributed to other high fat content tissues and leads to a very short duration of action. Patients given a single dose of thiopentone are awake within 10 minutes. This however, means that with repeated doses there is drug build up within the body fat which causes post operative drowsiness or ‘post op hangover’. This means thiopentone is only suitable for inducing anaesthesia and cannot be used for maintenance, unlike propofol.

Background (see Figure 1)


Nerves and Synapses

We evolved from single celled organisms that lived in the sea; as such our cells are used to being bathed in a slightly salty environment. Our cells have developed methods of keeping the majority of Na+ and Cl- outside the cell whilst retaining potassium within the cell. The difference in ion balance allows cells to become polarised. Nerve cells make use of this property to transfer signals rapidly around the body. Nerves are polarised cells with a resting potential of approximately -70mV, i.e. they are more negatively charged inside when to compared to outside. They achieve this polarisation by the Na+K+ATPase which pumps 3 Na+ ions out of the cell and brings 2 K+ ions in. 

Nerves function by depolarising and carrying their signal in the form of electricity to the area required. A nerve synapse, occurs at a nerve junction, i.e. a gap between two nerves. The electrical signal is the converted into a chemical one, involving neurotransmitters crossing a synaptic cleft and acting on neurotransmitter receptors. These synapses are therefore potential drug targets.

Presynaptic Membrane

(((
((( 

Postsynaptic  Membrane

(releases neurotransmitter)
 [synaptic cleft]

(neurotransmitter receptor)

Neurotransmitter

“A neurotransmitter is one of a class of chemical substances that carry messages between neurons. Typically, a sending neuron releases small amounts of a neurotransmitter, and this activates receptors on the receiving neuron. Receptor activation initiates a series of chemical changes in the receiving neuron, if enough receptors are activated, the receiving neuron may itself become active and send the message along.” 
 

Neurotransmitter receptor

The neurotransmitter receptor is a protein embedded in a post synaptic neuronal cell membrane. It is activated when bound by a specific neurotransmitter. When activated they may cause a change in the nerve polarisation
There are 2 Classes of Neurotransmitter Receptor

1. Inotropic (ligand gated ion channel receptor [the neurotransmitter, (the ligand) triggers these types of receptors and in allows ions to flow into or out of the cell]). These receptors are fast (milliseconds), but short acting, examples include GABAA receptors (those affected by Thiopentone), Acetylcholine and Glycine receptors.

2. Metabotropic are the other receptor class (these are the first step in a signal cascade, [e.g. G protein coupled receptors, that when activated cause a chain of events in the cell.]) These receptors are generally slower (milliseconds to seconds) but longer acting. Examples of metabotropic receptors include GABAB receptors and metabotropic glutamine receptors.

Most inhibitory synapses use GABA or Glycine as a transmitter. GABA inhibitory receptors are found more in the brain and Glycine inhibitory receptors are found more in the spinal cord.
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Figure 1 – Schematic of a nerve synapse
 

Side Effects:

· Arrhythmias

· Myocardial depression

· Laryngeal spasm

· Cough

· Sneezing

· Hypersensitivity reactions

· Rash

· Injection-site reactions

Contraindications:

Breast-feeding, Porphyria, myotonic dystrophy

Contra-indicated if the anaesthetist is not confident of being able to maintain the airway (e.g. in the presence of a tumour in the pharynx or larynx). Extreme care is required in surgery of the mouth, pharynx, or larynx and in patients with acute circulatory failure (shock) or fixed cardiac output.

Cautions:
Pregnancy, hepatic impairment, cardiovascular disease, reconstituted solution is highly alkaline—extravasation causes tissue necrosis and severe pain; avoid intra-arterial injection; overdosage with cardiorespiratory depression may occur. Some sedative effects may persist for 24 hours. Repeated doses have a cumulative effect.

Interactions:

	Drug


	Effect of Interaction

	Sulphonamides 
	Effects of thiopental enhanced by sulphonamides
  

	ACE Inhibitors 


	enhanced hypotensive effect when general anaesthetics given with ACE inhibitors   

	Adrenergic Neurone Blockers 
	enhanced hypotensive effect when general anaesthetics given with adrenergic neurone blockers

	Alpha-blockers
	enhanced hypotensive effect when general anaesthetics given with alpha-blockers

	Angiotensin-II Receptor Antagonists 
	enhanced hypotensive effect when general anaesthetics given with angiotensin-II receptor antagonists

	Antidepressants, Tricyclic 
	increased risk of arrhythmias and hypotension when general anaesthetics given with tricyclics   

	Antipsychotics 
	enhanced hypotensive effect when general anaesthetics given with antipsychotics  Increased risk of toxicity with myelosuppressive drugs

	Anxiolytics and Hypnotics 
	increased sedative effect when general anaesthetics given with anxiolytics and hypnotics   

	Beta-blockers 


	enhanced hypotensive effect when general anaesthetics given with beta-blockers  Since systemic absorption may follow topical application of beta-blockers to the eye the possibility of interactions, in particular, with drugs such as verapamil should be borne in mind

	Calcium-channel Blockers 


	enhanced hypotensive effect when general anaesthetics given with calcium-channel blockers  Dihydropyridine calcium-channel blockers include amlodipine, felodipine, isradipine, lacidipine, lercanidipine, nicardipine, nifedipine, nimodipine, and nisoldipine

	Clonidine 


	enhanced hypotensive effect when general anaesthetics given with clonidine   

	Diazoxide 
	enhanced hypotensive effect when general anaesthetics given with diazoxide

	Diuretics 


	enhanced hypotensive effect when general anaesthetics given with diuretics   

	Hydralazine 
	enhanced hypotensive effect when general anaesthetics given with hydralazine

	Isoniazid 


	general anaesthetics possibly potentiate hepatotoxicity of isoniazid   

	MAOIs 


	Because of hazardous interactions between general anaesthetics and MAOIs , MAOIs should normally be stopped 2 weeks before surgery  

	Methyldopa   


	enhanced hypotensive effect when general anaesthetics given with methyldopa

	Minoxidil 


	enhanced hypotensive effect when general anaesthetics given with minoxidil   

	Moxonidine  


	enhanced hypotensive effect when general anaesthetics given with moxonidine

	Nitrates 


	enhanced hypotensive effect when general anaesthetics given with nitrates   

	Nitroprusside 


	enhanced hypotensive effect when general anaesthetics given with nitroprusside   

	Vancomycin 
	hypersensitivity-like reactions can occur when general anaesthetics given with intravenous vancomycin

	Verapamil 


	general anaesthetics enhance hypotensive effect of verapamil (also AV delay)  


Monitoring:

Careful monitoring of pulse oximetry, capnometry and vital signs, with careful airway and ventilatory control.

Dose: 
Induction of general anaesthesia, by intravenous injection usually as a 2.5% (25 mg/mL) solution, in fit premedicated adults, initially 100–150 mg (reduced in elderly or debilitated) over 10–15 seconds (longer in elderly or debilitated), followed by further quantity if necessary according to response after 30–60 seconds; or up to 4 mg/kg (max. 500mg); child induction 2–7 mg/kg

Raised intracranial pressure, by intravenous injection, 1.5–3 mg/kg, repeated as required

Status epilepticus (only if other measures fail), by intravenous injection as a 2.5% (25 mg/mL) solution, 75–125 mg as a single dose
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Sevoflurane by Charlotte Stone

Mode of operation

Sevoflurane is an inhalational anaesthetic. Inhalational anaesthetics may be gases or volatile liquids. They can be used both for induction and maintenance of anaesthesia and may also be used following induction with an intravenous anaesthetic.

Sevoflurane is a rapid acting volatile liquid anaesthetic. Patients anaesthetised with sevoflurane may require early postoperative pain relief as emergence and recovery are particularly rapid. 

Volatile liquid anaesthetics are administered using calibrated vaporisers, using air, oxygen, or nitrous oxide–oxygen mixtures as the carrier gas. It should be noted that they can all trigger malignant hyperthermia. 

To prevent hypoxia inhalational anaesthetics must be given with concentrations of oxygen greater than in air.

Side effects
Agitation occurs frequently in children
Contraindications
Malignant hyperthermia: is a rare but potentially lethal complication of anaesthesia. It is characterised by a rapid rise in temperature, increased muscle rigidity, tachycardia, and acidosis. The most common triggers of malignant hyperthermia are the volatile anaesthetics. Suxamethonium has also been implicated, but malignant hyperthermia is more likely if it is given following a volatile anaesthetic. Volatile anaesthetics and suxamethonium should be avoided during anaesthesia in patients at high risk of malignant hyperthermia
Cautions

Renal impairment: Sevoflurane should be avoided or used with caution .

Pregnancy:  Third trimester – Depress neonatal respiration.

Drug interactions: (see notes below).

Interactions:

Sevoflurane has no specific interaction information. 

Sevofurane belongs to Anaesthetic, General (volatile liquids) and will have the following interactions.

	Drug
	Effect of interaction

	Adrenaline (epinephrine).


	Increased risk of arrhythmias when volatile liquid general anaesthetics given with adrenaline (epinephrine)

	Levodopa.
	Increased risk of arrhythmias when volatile liquid general anaesthetics given with levodopa

	Methylphenidate.
	Increased risk of hypertension when volatile liquid general anaesthetics given with methylphenidate

	Non-depolarising muscle relaxants.
	Volatile liquid general anaesthetics enhance effects of non-depolarising muscle relaxants.

	Oxytocic.
	Oxytocic effect possibly reduced, also enhanced hypotensive effect and risk of arrhythmias when volatile liquid general anaesthetics given with oxytocin.

	Suxamethonium.
	Volatile liquid general anaesthetics enhance effects of suxamethonium


Sevoflurane belongs to Anaesthetics, General and will have the following interactions:

	Drug
	Effect of interaction

	ACE inhibitors
	Enhanced hypotensive effect when general anaesthetics given with ACE inhibitors

	Adrenergic neurone blockers
	Enhanced hypotensive effect when general anaesthetics given with adrenergic neurone blockers

	Alpha-blockers.
	Enhanced hypotensive effect when general anaesthetics given with alpha-blockers.

	Angiotensin-II receptor antagonists.
	Enhanced hypotensive effect when general anaesthetics given with angiotensin-II receptor antagonists.

	Tricyclics.
	Increased risk of arrhythmias and hypotension when general anaesthetics given with tricyclics.

	Antipsychotics.
	Enhanced hypotensive effect when general anaesthetics given with antipsychotics.

	Anxiolytics and hypnotics.
	Increased sedative effect when general anaesthetics given with anxiolytics and hypnotics

	Beta-blockers.
	Enhanced hypotensive effect when general anaesthetics given with beta-blockers.

	Calcium-channel blockers.
	Enhanced hypotensive effect when general anaesthetics given with calcium-channel blockers.

	Clonidine.
	Enhanced hypotensive effect when general anaesthetics given with clonidine.

	Diazoxide.
	Enhanced hypotensive effect when general anaesthetics given with diazoxide

	Diuretics.
	Enhanced hypotensive effect when general anaesthetics given with diuretics.

	Hydralazine.
	Enhanced hypotensive effect when general anaesthetics given with hydralazine.

	Isoniazid.
	General anaesthetics possibly potentiate hepatotoxicity of isoniazid.

	MAOI’s
	Because of hazardous interactions between general anaesthetics and MAOIs, MAOIs should normally be stopped 2 weeks before surgery.

	Methyldopa.
	Enhanced hypotensive effect when general anaesthetics given with methyldopa.

	Minoxidil.
	Enhanced hypotensive effect when general anaesthetics given with minoxidil.

	Moxonidine.
	Enhanced hypotensive effect when general anaesthetics given with moxonidine.

	Nitrates.
	Enhanced hypotensive effect when general anaesthetics given with nitrates.

	Nitroprusside.
	Enhanced hypotensive effect when general anaesthetics given with nitroprusside.

	Vancomycin.
	Hypersensitivity-like reactions can occur when general anaesthetics given with intravenous vancomycin.

	Verapamil.
	General anaesthetics enhance hypotensive effect of verapamil (also AV delay).


Monitoring.
Dose and effects monitored by anaesthetist during procedure.

Dose

Dose measursed using sing a specifically calibrated vaporiser.

Induction Dose - up to 5% in oxygen or nitrous oxide–oxygen; child up to 7%.

Maintenance Dose -  0.5–3%.

Nitrous Oxide (N2O) by Andrew Scott Pearson
Group:

Ïnhalational agent

Used For:

It is an adjunct to analgesia and anaesthesia. It is used in acutely painful procedures of short duration especially dental procedures and childbirth. When mixed with 50% it is known as Equanox® (previously, Entonox®) 

Mode of Action: 

The molecular mode of action is unknown. Patients using nitrous oxide are sedated but remain responsive to commands and remain conscious. It has rapid onset and rapid recovery time. Nitrous oxide can cause transient bone marrow depression and peripheral neuropathy due to less availability of vitamin B12 however if when used for short procedures the recovery is usually uneventful.

Suxamethonium by Shamim Nassrally
Indication:  muscle relaxation (rapid onset, short duration)

Suxamethonium chloride has the most rapid onset of action of any of the muscle relaxants with a brief duration of action. Its duration of action is about 2 to 6 minutes following intravenous doses.

Suxamethonium acts by mimicking acetylcholine at the neuromuscular junction but hydrolysis (breakdown) is much slower than for acetylcholine; depolarisation is therefore prolonged, resulting in neuromuscular blockade. Unlike the non-depolarising muscle relaxants, its action cannot be reversed and recovery is spontaneous; anticholinesterases such as neostigmine potentiate the neuromuscular block.

Suxamethonium should be given after anaesthetic induction because paralysis is usually preceded by painful muscle fasciculations. While tachycardia occurs with single use, bradycardia may occur with repeated doses in adults and with the first dose in children. Premedication with atropine reduces bradycardia as well as the excessive salivation associated with suxamethonium use.

Prolonged paralysis may occur in dual block, which occurs with high or repeated doses of suxamethonium and is caused by the development of a non-depolarising block following the initial depolarising block; edrophonium may be used to confirm the diagnosis of dual block.

Individuals with myasthenia gravis are resistant to suxamethonium but can develop dual block resulting in delayed recovery. Prolonged paralysis may also occur in those with low or atypical plasma cholinesterase. Assisted ventilation should be continued until muscle function is restored.

Side-effects

  

· postoperative muscle pain

· myoglobinuria, myoglobinaemia 

· tachycardia, arrhythmias, cardiac arrest

· hypertension, hypotension

· bronchospasm

· apnoea

· prolonged respiratory depression

· anaphylactic reactions

· hyperkalaemia

· hyperthermia

· increased gastric pressure

· rash

· flushing

Contra-indications:  family history of malignant hyperthermia, low plasma cholinesterase activity (including severe liver disease), hyperkalaemia; major trauma, severe burns, neurological disease involving acute wasting of major muscle, prolonged immobilisation—risk of hyperkalaemia, personal or family history of congenital myotonic disease, Duchenne muscular dystrophy

Cautions:  Pregnancy, with cardiac, respiratory or neuromuscular disease; raised intra-ocular pressure (avoid in penetrating eye injury); severe sepsis (risk of hyperkalaemia).

Interactions:  None

Monitoring:    None

Dose

  

By intravenous injection, initially 1 mg/kg; maintenance, usually 0.5–1 mg/kg at 5–10 minute intervals; max. 500 mg/hour; neonate and infant under 1 year, 2 mg/kg; child over 1 year, 1 mg/kg

By intravenous infusion of a solution containing 1–2 mg/mL (0.1–0.2%), 2.5–4 mg/minute; max. 500 mg/hour; child reduce infusion rate according to body-weight

By intramuscular injection, infant under 1 year, up to 4–5 mg/kg; child over 1 year, up to 4 mg/kg; max. 150 mg

� The text in bold is the specific interaction for thiopental, the rest are interactions relevant to all general anaesthetics.
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Propofol by Rachel Seville





Mode of operation:


CNS inhibition of synaptic transmission. Simple molecule (2,6-di-isopropylphenol), high lipid solubility causes unconsciousness in 20s and lasts for 5-10 mins as it can cross blood-brain barrier quickly. 


Propofol is associated with rapid recovery without a hangover effect and it is very widely used especially for day-case surgery. There is sometimes pain on intravenous injection and significant extraneous muscle movements may occur. 





Side effects: Convulsions, anaphylaxis and delayed recovery from anaesthesia; flushing; transient apnoea during induction; less commonly thrombosis, phlebitis; very rarely pancreatitis, pulmonary oedema, sexual disinhibition, and discoloration of urine; serious and sometimes fatal side-effects reported with prolonged infusion of doses exceeding 5 mg/kg/hour, including metabolic acidosis, rhabdomyolysis, hyperkalaemia, and cardiac failure





Contraindications: As with all anaesthetics Propofol is contra-indicated if the anaesthetist is not confident of being able to maintain the airway. Not to be used for sedation of ventilated children and adolescents under 17 years (risk of potentially fatal effects including metabolic acidosis, cardiac failure, rhabdomyolysis, hyperlipidaemia and hepatomegaly).





Cautions: Pregnancy – may depress neonatal respiration in third trimester. 





Interactions: There are no specific interactions of Propofol with any other drug but because it belongs to the category of general anaesthetics all those interactions apply also to Propofol. See table.


Drug�
Effect of interaction�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i2.htm" �ACE Inhibitors��
Enhanced Hypotensive effect�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i15.htm" �Adrenergic Neurone Blockers��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i26.htm" �Alpha-blockers��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i107.htm" �Angiotensin-II Receptor Antagonists��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i363.htm" �Antipsychotics��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i440.htm" �Beta-blockers��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i466.htm" �Calcium-channel Blockers��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i482.htm" �Clonidine��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i522.htm" �Diazoxide��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i524.htm" �Diuretics��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i763.htm" �Hydralazine��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i611.htm" �Methyldopa��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i764.htm" �Minoxidil��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i615.htm" �Moxonidine��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i631.htm" �Nitrates��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i765.htm" �Nitroprusside��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i467.htm" �Verapamil��
�
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i241.htm" �Antidepressants, Tricyclic��
Increased risk of arrhythmias and enhanced hypotensive effect. �
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i404.htm" �Anxiolytics and Hypnotics��
Increased sedative effect �
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i165.htm" �Isoniazid��
Potentiate hepatotoxicity of isoniazid �
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i257.htm" �MAOIs��
Because of hazardous interactions between general anaesthetics and MAOIs , MAOIs should normally be stopped 2 weeks before surgery �
�
� HYPERLINK "http://www.bnf.org/bnf/bnf/current/41001i218.htm" �Vancomycin��
hypersensitivity-like reactions�
�



Monitoring: As with general anaesthetics, can cause apnoea and hypotension, and so monitor vital signs during procedure plus adequate resuscitative facilities must be available. Onset of convulsions can be delayed special caution after day surgery is required. Propofol has been associated with bradycardia, occasionally profound; intravenous administration of an antimuscarinic drug may be necessary to prevent this. Monitor blood-lipid concentration if risk of fat overload or if sedation longer than 3 days.





Dose: 1% injection


Induction of anaesthesia, by intravenous injection or infusion, 1.5–2.5 mg/kg (less in those over 55 years) at a rate of 20–40 mg every 10 seconds; child over 1 month, administer slowly until response (usual dose in child over 8 years 2.5 mg/kg, may need more in younger child e.g. 2.5–4 mg/kg).


Maintenance of anaesthesia, by intravenous injection, 25–50 mg repeated according to response or by intravenous infusion, 4–12 mg/kg/hour; child over 3 years, by intravenous infusion, 9–15 mg/kg/hour.


Propofol-Lipuro® may be used for maintenance of anaesthesia in child over 1 month, by intravenous infusion, 9–15 mg/kg/hour.


Sedation in intensive care, by intravenous infusion, adult over 17 years, 0.3–4 mg/kg/hour.


Sedation for surgical and diagnostic procedures, initially by intravenous injection over 1–5 minutes, 0.5–1 mg/kg; maintenance, by intravenous infusion, 1.5–4.5 mg/kg/hour (additionally, if rapid increase in sedation required, by intravenous injection, 10–20 mg); those over 55 years may require lower dose; child and adolescent under 17 years not recommended.





Dose: 2% injection 


Induction of anaesthesia, by intravenous infusion, 1.5–2.5 mg/kg (less in those over 55 years) at a rate of 20–40 mg every 10 seconds; child over 3 years, administer slowly until response (usual dose in child over 8 years 2.5 mg/kg, may need more in younger child e.g. 2.5–4 mg/kg).


Maintenance of anaesthesia, by intravenous infusion, 4–12 mg/kg/hour; child over 3 years, by intravenous infusion, 9–15 mg/kg/hour.


Sedation in intensive care, by intravenous infusion, adult over 17 years, 0.3–4 mg/kg/hour.
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