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Side effects

One of the main exam questions with regard to these drugs is in the nature of their side effects – these can seriously affect concordance

	Anti-inflammatory (treat symptoms of disease only)
	Monitor

	· Ibuprofen
	
	
	N/A

	· Diclofenac
	
	
	N/A

	· Celecoxib
	
	
	N/A

	Gout

	· Allopurinol
	Blood disorders

Renal failure

Hepatotoxic
	Skin reaction- stop if rash develops 

GI upset

Neuropathy
	

	· Colchicine
	Blood disorders

Renal failure

Hepatotoxic

GI Haemorrhage
	Oligospermia

Myopathy

Alopecia
	

	DMARDs (actually modify the course of the disease)

	· 
	
	
	

	· sulfasalazine
	Marrow suppression

Oligospermia

Hepatitis
	Rash

Mouth ulcers / stomatitis
	

	· Alendronate (Fosamax)
	
	
	

	· Methotrexate 

·  Once Weekly 
	Hepatic toxicity

Marrow suppression
	
	

	· 
	
	
	

	· Penicillamine
	Nephrotic syndrome

Taste disturbance

Myasthenia
	
	Monthly FBC, platelets, U+E, urine for protein

	· Probenecid
	
	
	

	· Sodium aurothiomalate (gold)
	Nephrotic syndrome

Marrow suppression

Rash
	
	

	· 
	
	
	


	Rheumatoid arthritis
	Sulfasalazine, Penicillamine, gold salts, antimalarials (chloroquine, hydroxychloroquine). Immunosuppressants and Corticosteroids may be of value.

	Psoriatic arthritis
	sulfasalazine, gold salts, azathioprine, methotrexate

	Acute Gout
	NSAID (e.g. diclofenac, NOT IBUPROFEN) ± streroid (e.g.) 

	Chronic Gout
	Allopurinol


Anti-inflammatory Drugs

Ibuprofen by Vicky Smith
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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 necrosis 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: 

· U+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 ( immediate 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
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Celecoxib (CELEBREX) by Cat Tuson

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 gives 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

Gout

If analgesia is needed in acute gout then diclofenac is the best choice – ibuprofen is contraindicated.

	Analgesia
	Diclofenac
	COX inhibitor: NSAID

	Chronic
	Allopurinol
	Xanthine oxidase inhibitor: ( uric acid synthesis

	
	probenecid
	( renal urate re-absorption

	Acute
	Colchicine
	Anti-microtubule: (neutrophil motility ( ( inflammation
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Allopurinol by Kirsy Harvey

Uric acid is produced from the reaction: Hypoxanthine ( xanthine ( uric acid

XO is the enzyme xanthine oxydase.

Allopurinol is a xanthine oxidase inhibitor that acts to decrease uric acid synthesis and so can be used prohylactically in chronic gout – it has no value in acute gout (and is contraindicated as it may worsen the condition).

C/I: Acute gout (worsen it)


If renal failure decrease dose


Liver failure monitor LFTs


Preg/ Breast feeding caution

S/E : GI upset

 
Skin reaction- stop if rash develops


Neuropathy


Blood disorders


RF


Hepatotoxic

Interacts:  (Azathioprine and theophyllines



(Warfarin effect

Dose: Initial 100mg OD, ( to max of 900 mg (3x 300)

Advice: Colchicine or NSAID (eg diclofenic not aspirin) until normal urate (takes around 1 month)

Probenicid by Laura Connolly

Mode of Action
It is a lipid soluble derivative of benzoic acid that inhibits reabsorption of urate in the proximal convoluted tubule, thus increasing its excretion. 

It has the opposite effect on penicillin, inhibiting its secretion into the tubules and raising its plasma concentration.

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

Colchicine by Alan McLeod

Colchicine inhibits microtubule polymerization by binding to tubulin, one of the main constituents of microtubules. This action results in the inhibition of neutrophil motility and so produces an anti-inflammatory response.

This microtubule-binding mechanism also produces an antimitotic effect that may be useful in the treatment of some cancers
Indications acute gout, short-term prophylaxis during initial therapy with allopurinol and uricosuric drugs
DMARDs (Disease Modifying Anti-Rheumatic drugs)
The choice of a disease-modifying antirheumatic drug should take into account co-morbidity and patient preference. Sulfasalazine, methotrexate, intramuscular gold and penicillamine are similar in efficacy. However, sulfasalazine or methotrexate are often used first because they may be better tolerated.

Penicillamine and drugs that affect the immune response (‘immunomodulators’) are also sometimes used in rheumatoid arthritis where there are troublesome extra-articular features such as vasculitis, and in patients who are taking high doses of corticosteroids. Response to the drugs often produces a striking reduction in requirements of both corticosteroids and other drugs. Gold and penicillamine are effective in palindromic rheumatism. Systemic and discoid lupus erythematosus are sometimes treated with chloroquine or hydroxychloroquine.

If a disease-modifying anti-rheumatic drug does not lead to an objective benefit within 6 months (or within 3 months for inhibitors of tumour necrosis factor), it should be replaced by a different one.

In some circumstances, and under specialist supervision, combining two or more disease-modifying antirheumatic drugs may be considered.

Sulfasalazine by Alan McLeod

This is an immunosuppressant, a combination of 5-aminosalicylic acid (‘5-ASA') and sulfapyridine (a carrier molecule). The full mode of action is not known but there is evidence that at least part of its actions in the treatment of inflammatory conditions is due to an effect upon the transcription factors of the NF-kappaB/Rel family – these are critical for inducible expression of multiple genes involved in inflammatory responses. 

Indications treatment of mild to moderate and severe ulcerative colitis and maintenance of remission; active Crohn's disease; rheumatoid arthritis
Methotrexate by Cat Tuson

ONCE WEEKLY

Indications  moderate to severe active rheumatoid arthritis; Crohn’s disease, malignant disease, psoriasis 

Mode of operation: 

Interferes with tetrahydrofolate synthesis. Methotrexate works by interfering with the activation of folate, specifically by inhibiting dihydrofolatereductase, thereby disrupting DNA replication for all cells, but especially rapidly growing cancer cells  (sorry about French but simple enough, eh?)


Lower doses of methotrexate have been shown to be very effective for the management of rheumatoid arthritis and psoriasis. In these cases inhibition of dihydrofolate reductase (DHFR) is not thought to be the main mechanism, rather the inhibition of enzymes involved in purine metabolism, leading to accumulation of adenosine, or the inhibition of T cell activation and suppression of intercellular adhesion molecule expression by T cells.[2]
Side effects: BLOOD DYSCRASIAS (INCLUDING FATALITIES), LIVER CIRRHOSIS, PNEUMONITIS (PULMONARY TOXICITY) 

Contraindications: 

Hepatic impairment: Dose-related toxicity—avoid in non-malignant conditions (e.g. psoriasis); avoid for all indications in severe hepatic impairment
Pregnancy: Avoid (teratogenic; fertility may be reduced during therapy but this may be reversible); manufacturer advises effective contraception during and for at least 3 months after administration to men or women

Renal impairment
Cautions: extreme caution in blood disorders (avoid if severe) 

· renal impairment (avoid in moderate or severe)

· Gastro-intestinal toxicity - peptic ulceration, ulcerative colitis, diarrhoea, ulcerative stomatitis (withdraw if stomatitis develops—may be first sign of gastro-intestinal toxicity);
· risk of accumulation in pleural effusion or ascites—drain before treatment
· porphyria
Interactions:

	Drug
	Effect of interaction

	Acitretin
	plasma concentration of methotrexate increased by acitretin (also increased risk of hepatotoxicity)—avoid concomitant use

	Aspirin
	excretion of methotrexate reduced by aspirin (increased risk of toxicity

	Ciclosporin
	risk of toxicity when methotrexate given with ciclosporin

	Ciprofloxacin
	excretion of methotrexate possibly reduced by ciprofloxacin (increased risk of toxicity)

	Cisplatin
	increased pulmonary toxicity when methotrexate given with cisplatin

	Corticosteroids
	increased risk of haematological toxicity when methotrexate given with corticosteroids Interactions do not generally apply to corticosteroids used for topical action (including inhalation) unless specified

	Diclofenac
	excretion of methotrexate reduced by diclofenac (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3

	Doxycycline
	increased risk of methotrexate toxicity when given with doxycycline

	Ibuprofen
	excretion of methotrexate reduced by ibuprofen (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3

	Indometacin
	excretion of methotrexate reduced by indometacin (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3

	Ketoprofen
	excretion of methotrexate reduced by ketoprofen (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3

	Meloxicam
	excretion of methotrexate reduced by meloxicam (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3

	Naproxen
	excretion of methotrexate reduced by naproxen (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3

	Neomycin
	absorption of methotrexate possibly reduced by neomycin

	Nitrous Oxide
	antifolate effect of methotrexate increased by nitrous oxide —avoid concomitant use

	NSAIDs
	excretion of methotrexate probably reduced by NSAIDs (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3 

See also Aspirin. Interactions do not generally apply to topical NSAIDs

	Omeprazole
	excretion of methotrexate possibly reduced by omeprazole (increased risk of toxicity)

	Penicillins
	excretion of methotrexate reduced by penicillins (increased risk of toxicity)

	Phenytoin
	antifolate effect of methotrexate increased by phenytoin

	Probenecid
	excretion of methotrexate reduced by probenecid (increased risk of toxicity)

	Pyrimethamine
	antifolate effect of methotrexate increased by pyrimethamine

	Sulfamethoxazole
	increased risk of haematological toxicity when methotrexate given with sulfamethoxazole (as co-trimoxazole)

	Sulphonamides
	increased risk of methotrexate toxicity when given with sulphonamides

	Tetracycline
	increased risk of methotrexate toxicity when given with tetracycline

	Theophylline
	methotrexate possibly increases plasma concentration of theophylline

	Trimethoprim
	increased risk of haematological toxicity when methotrexate given with trimethoprim (also with co-trimoxazole)

	Acitretin
	plasma concentration of methotrexate increased by acitretin (also increased risk of hepatotoxicity)—avoid concomitant use

	Aspirin
	excretion of methotrexate reduced by aspirin (increased risk of toxicity)—but for concomitant use in rheumatic disease see Methotrexate, section 10.1.3

	Ciclosporin
	risk of toxicity when methotrexate given with ciclosporin

	Ciprofloxacin
	excretion of methotrexate possibly reduced by ciprofloxacin (increased risk of toxicity)


	Clozapine
	avoid concomitant use of cytotoxics with clozapine (increased risk of agranulocytosis)

	Digoxin
	cytotoxics reduce absorption of this drug

	Phenytoin
	


Monitoring: FBC, renal function, hepatic function as baseline pre-treatment & then weekly until treatment stabilised, thereafter every 2-3-months 

patients should be advised to report all symptoms and signs suggestive of infection, especially sore throat

Dose: 

Moderate to severe active rheumatoid arthritis, by mouth, 7.5 mg once weekly (as a single dose or divided into 3 doses of 2.5 mg given at intervals of 12 hours), adjusted according to response; max. total weekly dose 20 mg

Refractory Crohn's disease [unlicensed indication], by intramuscular injection, induction of remission, 25 mg once weekly; maintenance, 15 mg once weekly
Leukaemia in children (maintenance), By mouth, 15 mg/m2 weekly in combination with other drugs

Psoriasis By mouth or by intramuscular or intravenous injection, 10–25 mg once weekly, adjusted according to response; elderly consider dose reduction (extreme caution); child not recommended
ONCE WEEKLY 

When changing the dose, change the number of tablets, NOT the amount of drug in each pill.

Penicillamine by Andrea Norman

Mode of action:

Penicillamine is used as a form of immunosuppression to treat rheumatoid arthritis and scleroderma. It works by reducing numbers of T-lymphocytes, inhibiting macrophage function, decreasing interleukin 1, decreasing rheumatoid factor, and preventing collagen from cross-linking.

It also acts as a chelating agent and binds to heavy metals, enabling them to be more easily excreted from the system – in this capacity it is used to treat Wilsons disease (removal of copper) and mercury poisoning.

It can also be used to treat cysteinuria.

ALENDRONATE / ALENDRONATE ACID (aka FOSAMAX) by Stephen De Souza
Mode of operation: 

This drug is a bisphosphonate that acts as a specific inhibitor of osteoclast-mediated bone resorption. 

Bisphosphonates are synthetic analogues of pyrophosphate that bind to the hydroxyapatite (calcium and phosphorus containing compound that constitutes the bulk of the mineral structure of bones) in bone.

When osteoclasts come to break the bone down they ingest the bisphosphonates, which block the enzyme farnesyl diphosphate synthase (FPPS) in the HMG-CoA reductase pathway (also known as the mevalonate pathway)

Disruption of the HMC CoA-reductase pathway at the level of FPPS prevents the formation of two metabolites (farnesol and geranylgeraniol) that are essential for connecting some small proteins to the cell membrane. This phenomenon is known as prenylation. 

While inhibition of protein prenylation may affect many proteins found in an osteoclast, blockade of Ras, Rho, Rac proteins have been speculated to mediate the effects of bisphosphonates. These proteins can affect both osteoclastogenesis, cell survival, and cytoskeletal dynamics. In particular, the cytoskeleton is vital to maintain a "ruffled border", which is required for contact between a resorbing osteoclast and a bone

Side effects:

oesophageal reactions (see below), abdominal pain and distension, dyspepsia, regurgitation, melaena, diarrhoea or constipation, flatulence, musculoskeletal pain, headache; rarely rash, pruritus, erythema, photosensitivity, uveitis, scleritis, transient decrease in serum calcium and phosphate; nausea, vomiting, gastritis, peptic ulceration, and hypersensitivity reactions (including urticaria and angioedema)

Oesophageal reactions
Severe oesophageal reactions (oesophagitis, oesophageal ulcers, oesophageal stricture and oesophageal erosions) have been reported; patients should be advised to stop taking the tablets and to seek medical attention if they develop symptoms of oesophageal irritation such as dysphagia, new or worsening heartburn, pain on swallowing or retrosternal pain

Contra-indications

Pregnancy breast-feeding abnormalities of oesophagus and other factors which delay emptying (e.g. stricture or achalasia), hypocalcaemia

Interactions

	Aminoglycosides
	increased risk of hypocalcaemia when bisphosphonates given with aminoglycosides 
	

	Antacids
	absorption of bisphosphonates reduced by antacids 
	

	Calcium Salts
	absorption of bisphosphonates reduced by calcium salts 
	

	Iron
	absorption of bisphosphonates reduced by oral iron 
	


Monitoring: No monitoring of drug levels is required or routinely used
Dose
  

· Treatment of postmenopausal osteoporosis and osteoporosis in men, 10 mg daily or (in postmenopausal osteoporosis) 70 mg once weekly

· Prevention of postmenopausal osteoporosis, 5 mg daily

· Prevention and treatment of corticosteroid-induced osteoporosis, 5 mg daily (postmenopausal women not receiving hormone replacement therapy, 10 mg daily)

Counselling

  

Tablets should be swallowed whole with plenty of water while sitting or standing; to be taken on an empty stomach at least 30 minutes before breakfast (or another oral medicine); patient should stand or sit upright for at least 30 minutes after taking tablet

Sodium aurothiomalate (gold) by Alan McLeod

The mechanism by which gold drugs operate to alleviate symptoms of arthritis are not well understood. It is possible that these may inhibit lymphocyte proliferation, lysosomal enzyme release, the release of reactive oxygen species from macrophages, and IL-1 production.

Indications active progressive rheumatoid arthritis, juvenile arthritis
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