


BIOMEDICAL CASE STUDY: GOUT
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1. What is Gout?

Gout is a type of crystal-induced arthritis that typically affects middle-aged men and is
influenced by diet.

It is characterized by sudden onset, severe pain, and intense inflammation.
It usually affects distal joints, such as the big toe and ankle.

Key manifestations include recurrent arthritis episodes, kidney stones (nephrolithiasis),
kidney disease (nephropathy), and bony erosions visible on X-rays .

Patients may also develop "tophi," which are localized deposits of monosodium urate
crystals. A classic location for tophi is on the helix of the ear.
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2. The Cause: Hyperuricemia and Inflammation

e Hyperuricemia: This is the root cause of gout. It occurs when the body's production of
uric acid exceeds its excretion.

e Uric Acid Production: Uric acid comes from dietary intake, purine bases, and cell
breakdown . An enzyme called xanthine oxidase converts hypoxanthine to xanthine, and
then converts xanthine into uric acid .

e The Inflammation Process: High uric acid levels lead to crystal deposition in joints and
tissues. White blood cells known as PMNs (polymorphonuclear leukocytes) engulf these
crystals. This triggers a release of cytokines, making PMNs a critical component of
crystal-induced inflammation.

e Excretion: The kidneys handle uric acid through glomerular filtration, tubular
reabsorption, tubular excretion, and post-secretory reabsorption to determine the net
excretion . Net uric acid loss only happens when excretion exceeds production.
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BIOMEDICAL CASE STUDY:
TREATING ACUTE GOUT ATTACKS (SYMPTOM RELIEF)
GOAL: Stop pain and intense inflammation of a current attack
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3. Treating Acute Gout Attacks (Symptom Relief)

These medications are used to stop the pain and intense inflammation of a current attack. They
include rest, analgesia, ice, and time.

e NSAIDs (Nonsteroidal Anti-inflammatory Drugs): Common options include
Indomethacin, Naproxen, Ibuprofen, Sulindac, and Ketoprofen .

e Colchicine: This is a plant alkaloid (from autumn crocus) that is only effective for gouty
arthritis . It is not a painkiller and does not lower uric acid levels. Instead, it binds to
tubulin to inhibit microtubule polymerization, which blocks PMNs from attacking the
crystals and reduces inflammation . High doses are used for acute attacks (though its use
here is declining), while low doses are useful for daily prophylaxis to prevent recurrent
attacks . Toxicity side effects include Gl issues (nausea, vomiting, diarrhea), hematologic
issues, and muscular weakness .

e Glucocorticoids (Steroids): Options include oral, intra-articular (joint injection), or
subcutaneous Prednisone .

e Interleukin 1 Receptor Antagonists: Examples include Anakinra, Canakinumab, and
Rilonacept .
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4. Urate-Lowering Therapy (Long-Term Prevention)

These drugs are used to lower the total body pool of uric acid, which prevents future arthritis,
tophi, and stones.

e Important Rules: They are not indicated after just the first attack, and they have no role
in managing an acute gout flare. In fact, starting these therapies can initially worsen or
bring on an acute gouty arthritis attack.

A. Drugs That Block Uric Acid Production (Xanthine Oxidase Inhibitors): Used when the
patient produces excessive uric acid.

e Allopurinol: Effectively blocks the formation of uric acid by inhibiting xanthine oxidase. It
is used for gout, chemotherapy-related hyperuricemia, and recurrent calcium oxalate
stones. Common side effects include diarrhea, nausea, rash, and acute gout attacks .
Serious reactions can include Stevens-Johnson syndrome (severe skin/mucous lesions),
hepatotoxicity, marrow suppression, and potentially death .

e Febuxostat: A recently FDA-approved oral inhibitor that is chemically distinct from
allopurinol . It has minimal adverse events and successfully lowers urate levels in the vast
majority of patients.

B. Drugs That Enhance Excretion (Uricosuric Therapy): Used when the patient has
inadequate uric acid excretion.

e Probenecid: Blocks the kidneys from reabsorbing uric acid, thereby increasing uric acid
in the urine and decreasing it in the blood . It is moderately effective but increases the
risk of kidney stones. It is contraindicated (should not be used) in patients with a history
of kidney stones, existing renal disease, or elevated urine uric acid levels .

C. Other Advanced Therapies:
e Pegloticase: Approved in 2010, this is an enzyme (recombinant porcine uricase) used for
treatment-resistant gout . It actively speeds up the resolution of tophi.
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5. Example of a Treatment Timeline

e Days 1-10: Treat the acute flare-up using NSAIDs or Steroids .

e Days 11-365: Prevent new flares with low-dose Colchicine or NSAIDs, while
simultaneously starting Allopurinol to lower the root uric acid levels .

e Days 365+: Long-term maintenance using only Allopurinol.




