
 

1 
 

       الصيدلة السريرية/النظري/المرحلة الرابعة      

      GOUT AND HYPERURECEMIA                              م.م. مهند ياسر الرديف

• Gout is the most common inflammatory joint disease in men and the most common 

inflammatory arthritis in older women.  

• It is caused by deposition of monosodium urate crystals in joints and soft tissues 

following chronic hyperuricemia.  

• Chronic hyperuricemia is associated with disorders of purine metabolism due to 

under excretion or over production of uric acid, the final metabolite of endogenous 

and dietary purine metabolism.  
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RISK FACTORS 

Genetics 

Common primary gout in men often shows a strong familial predisposition, although 

the genetic basis for this is not fully understood. 

Renal disease 

Gout is frequently associated with kidney disease, each being a risk factor for the 

other. Hyperuricemia is associated with primary kidney disease, but kidney damage 

may arise secondary to gout as a consequence of the deposition of urate crystals in 

the interstitium and tubules of the kidney. 

Men with gout have a two-fold higher risk of kidney stones than patients without 

gout. The likelihood of stones increases with serum urate concentration, extent of 

urinary acid secretion and low urine pH. 

Co-morbidities 

Studies have shown obesity, weight gain and hypertension all to be independent risk 

factors for the development of gout. 

Diet 

Gout has often been associated with a rich lifestyle and excesses in diet. In particular, 

gout is higher in people who consume large quantities of red meat. There is also an 

increased risk associated with seafood consumption, but to a lesser extent than with 

red meat. 

In contrast, a diet high in purine-rich vegetables does not increase the risk, and the 

consumption of low-fat dairy products reduces the relative risk of gout with each 

additional dairy serving. The consumption of soft drinks sweetened with sugar (not 

diet drinks) has also been linked to an increase in the number of gout cases 

particularly in USA. The mechanism of action is thought to be an increase in uric 

acid levels caused by an increase in adenine nucleotide degradation. 

Alcohol 

Increased daily consumption of alcohol is associated with a higher risk of gout.  

The mechanism of action involved is thought to be the metabolism of ethanol to 

acetyl coenzyme A leading to adenine nucleotide degradation, with resultant 

increased formation of adenosine monophosphate, a precursor of uric acid. Alcohol 

also raises lactic acid levels in blood, which inhibits uric acid excretion. 

Medication 

The use of both loop and thiazide diuretics is the most common modifiable risk factor 

for secondary gout, especially in the elderly. It is thought loop and thiazide diuretics 
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may precipitate an attack via volume depletion and reduced renal tubular secretion of 

uric acid.  

Aspirin has a bimodal effect; low doses inhibit uric acid excretion and increase urate 

levels, while doses greater than 3 g/day are uricosuric. 

PRESENTATION AND DIAGNOSIS 

• An acute attack of gout has a rapid onset, with pain being maximal at 6–24 h of 

onset and spontaneously resolving within several days or weeks. The first attack 

usually affects a single joint in the lower limbs in 85–90% of cases, most commonly 

the first metatarsophalangeal joint (big toe). The next most frequent joints to be 

affected are the mid-tarsi, ankles, knees and arms. 

• The affected joint is hot, red and swollen with shiny overlying skin. Even the touch 

of a sheet on the affected joint is too painful for the patient to bear.  

• The patient may also have a fever, leucocytosis, raised erythrocyte sedimentation 

rate (ESR), and the attack may also be preceded by prodromal symptoms such as 

anorexia, nausea or change in mood. Following resolution of the attack, there may be 

pruritis and desquamation of the overlying skin on the affected joint. 

COURSE OF DISEASE 

• The course of gout follows a number of stages; initially, the patient may be 

asymptomatic with a raised serum uric acid level. Some patients may only ever 

experience one attack, but often a second attack occurs within 6–12 months. 

• Subsequent attacks tend to be of longer duration, affect more than one joint and may 

spread to the upper limbs.  

• Untreated disease can result in chronic tophaceous gout, with persistent low-grade 

inflammation in a number of joints resulting in joint damage and deformity. The 

disease is characterized by the presence of tophi, monosodium urate crystals 

surrounded by chronic mononuclear and giant-cell reactions. 

• Tophi deposition can occur anywhere in the body, but they are commonly seen on 

the helix of the ear, within and around the toe or finger joints, on the elbow, around 

the knees or on the Achilles tendons. The skin overlying the tophi may ulcerate and 

extrude white, chalky material composed of monosodium urate crystals. 

  

Chronic tophaceous gout.      
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TREATMENT 

• The management of gout can be split into the rapid resolution of the initial acute 

attack and long-term measures to prevent future episodes. 

• Pharmacological measures should be combined with non-pharmacological measures 

such as weight loss, changes in diet, increased exercise and reduced alcohol 

consumption. 

 

Management of an acute attack 

• Drugs used in the management of an acute attack include NSAIDs, colchicine and 

corticosteroids.  

• NSAIDs are the recommended first-line agents, but in a number of patients their use 

is contraindicated and a second-line agent is indicated. Where the pain is not 

adequately controlled by treatment, paracetamol and weak opiate analgesics, for 

example, codeine or dihydrocodeine may be added to the regimen to provide 

additional relief.  

• Treatment should be continued until the attack is terminated, usually between 1 and 

2 weeks. The affected joints should also be rested for 1–2 days and initially treated 

with ice which has a significant analgesic effect during an acute attack. 

• Allopurinol should not be commenced during an acute attack as it may prolong or 

precipitate another attack. However, in patients already established on allopurinol 

therapy, allopurinol should always be continued during the attack. 
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Non-steroidal anti-inflammatory drugs 

• Maximum doses of an NSAID should be commenced rapidly after the onset of an 

attack and then tapered 24 h after the complete resolution of symptoms. The usual 

treatment period is 1–2 weeks.  

• NSAIDs act by direct inhibition of cyclo-oxygenase-1 (COX-1) and cyclo-

oxygenase-2 (COX-2) via blockade of the cyclo-oxgenase enzyme site. The 

subsequent inhibition of prostaglandin production reduces inflammation, but also 

results in additional activities on platelet aggregation, renal homeostasis and gastric 

mucosal integrity. 

Colchicine 

• Colchicine is an alkaloid derived from the autumn crocus (colchicum autumnale) 

and has been reported to have been used in the treatment of gout since the 6th century 

AD. 

• Colchicine has a slower onset of action than NSAIDs but is recommended in 

patients where NSAIDs are contraindicated. 

• It should be started as soon as possible after the onset of an attack. 

• Although the mode of action of colchicine in gout is not fully understood, it is 

thought to arrest microtubule assembly in neutrophils and inhibit many cellular 

functions. Colchicine also blocks the release of a crystal-derived chemotactic factor 

from neutrophil lysosomes, blocks neutrophil adhesion to endothelium by modulating 

the distribution of adhesion molecules on the endothelial cells and inhibits 

monosodium urate crystal-induced production of superoxide anions from neutrophils. 

• The current dose of colchicine licensed for the management of an acute attack of 

gout is 1 mg initially, followed by 500 µcg every 2–3 h until relief of pain is obtained 

or vomiting or diarrhea occurs. A maximum of 6 mg should be given per course and 

treatment should not be repeated within 3 days. 
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• This dosage regimen frequently causes diarrhea and other toxic side effects, 

particularly in elderly patients. It is therefore recommended that a dose of 500 µcg 

given twice or four times a day should be used to reduce toxicity. 

Corticosteroids 

• Corticosteroids are usually considered where use of an NSAID or colchicine is 

contraindicated or in refractory cases. They may be given intravenously, 

intramuscularly or direct into a joint (intra-articular) when only one or two joints are 

affected.  

• Common doses of intra-articular steroids are 80 mg of methylprednisolone acetate 

for a large joint such as a knee; 40 mg of methylprednisolone acetate or 40 mg of 

triamcinolone acetonide for a smaller joint such as a wrist or elbow. 

• Oral steroid regimens used in practice include prednisolone 30 mg daily for 1–3 

days with subsequent dose tapering over 1–2 weeks. 

Management of chronic gout 

• The aim of prophylactic gout treatment is to maintain the serum urate level below 

the saturation point of monosodium urate (300 µmol/L). If the serum urate is 

maintained below this level, crystal deposits dissolve and gout is controlled. 

• Prophylactic treatment should not be initiated until an acute attack of gout has 

completely resolved, usually 2–3 weeks after symptom resolution. Once started, 

prophylactic treatment should be continued indefinitely even if further acute attacks 

develop. 
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Uricostatic agents 

• Uricostatic agents act on the enzyme xanthine oxidase. Xanthine oxidase catalyzes 

the oxidation of hypoxanthine to xanthine and subsequently xanthine to uric acid. 

Hypoxanthine comes from the catabolism of cellular nucleoproteins and purine 

nucleotides. Blocking the action of this enzyme reduces the production of uric acid. 

Allopurinol: Allopurinol is the prophylactic agent of choice in the management of 

recurrent gout. 

In patients with normal renal function, the starting dose is 100 mg/day; this is 

gradually increased in 100-mg increments every 2–3 weeks until the optimal serum 

urate level (<300 μmol/L) or the maximum dose is reached. The maximum 

recommended daily dose in patients with normal renal function is 900 mg/day. A 

decrease in serum urate will occur within a couple of days of introducing allopurinol 

therapy with a peak effect at 7–10 days. The dissolution of tophi may take up to 6–12 

months with effective therapy. 
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Adverse effects reported with allopurinol therapy include rash, fever, worsening renal 

failure, hepatotoxicity, vasculitis and even death. Severe toxic effects arise in less 

than 2% of patients. The risk of toxicity increases with renal impairment, age and 

concurrent drug therapy such as diuretics. 

Febuxostat: Febuxostat is a more selective and potent inhibitor of xanthine oxidase 

than allopurinol and has no effect on other enzymes involved in purine or pyrimidine 

metabolism. It is licensed for the treatment of chronic hyperuricemia in conditions 

where urate deposition has already occurred including a history, or presence of, 

tophus and/or gouty arthritis. It is recommended as a second line agent in patients 

who are intolerant of allopurinol or for whom allopurinol is contraindicated. 

The recommended starting dose for febuxostat is 80 mg once daily. If the serum uric 

acid is greater than 357 μmol/L, after 2–4 weeks, the dose should be increased to 120 

mg once daily. 

The most common adverse effects include respiratory infection, diarrhea, headache 

and liver function abnormalities. 

Uricosuric agents 

• Uricosuric agents increase uric acid excretion primarily by inhibiting post-secretory 

tubular absorption of uric acid from filtered urate in the kidney.  

• They are indicated as second-line agents in those who are urate under-excreters and 

are dependent on the patient having an adequate level of renal function. 

• These agents should be avoided in patients with urate nephropathy or those who are 

over producers of uric acid due to the high risk of developing renal stones.  

• Patients receiving a uricosuric agent are required to maintain an adequate fluid 

intake, and the need for alkalinisation of urine should be considered to prevent urate 

precipitation. 

Benzbromarone: Benzbromarone has been shown to be effective in lowering serum 

urate levels and reducing the time to resolution of tophi. However, its use was 

associated with hepatoxicity and it was withdrawn from the UK. 

Sulphinpyrazone: Sulphinpyrazone is effective in reducing the frequency of gout 

attacks, tophi and plasma urate levels at doses of 200–800 mg/day. 

Probenecid: Probenecid monotherapy is less effective than the other agents in this 

group and generally not recommended. It may have a role as an add-on agent when 

allopurinol alone is insufficient. 

Uricolytics 

• Uricolytic drugs convert uric acid to allantoin through the actions of the enzyme 

urate oxidase (uricase). Allantoin is more soluble than uric acid and readily excreted 

by the kidney. 
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• Uricolytics are indicated for hyperuricemia associated with tumor lysis syndrome 

and are not indicated for other forms of hyperuricemia. 

Preventing gout flare 

• When prophylactic treatment is commenced, there is a risk of precipitating an acute 

gout attack, or ‘mobilization flare’, for approximately 12 months. Mobilization flares 

are thought to be caused by the rapid fall in serum urate following the initiation of 

urate lowering.  

• The risk of precipitating an acute attack can be reduced by delaying the initiation of 

long-term urate-lowering therapy until the acute attack has completely resolved and 

prescribing colchicine or an NSAID during the treatment initiation period. 

 


