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NEED ASSESSMENT 

Gout is the most common form of 

inflammatory arthritis in the United States and 

represents a significant cause of morbidity, 

disability, lost workdays, and elevated 

healthcare utilization. These burdens stem 

from its hallmark intermittent flares, chronic 

inflammation, and progressive joint damage. 

Despite substantial advancements in 

understanding the pathophysiology of gout, 

particularly the role of hyperuricemia, there 

remains a widespread lack of understanding 

among patients and suboptimal management 

by healthcare providers. 

To address this, several professional societies 

worldwide have developed parallel treatment 

paradigms. These are grounded in the evolving 

knowledge of hyperuricemia mechanisms,  

 

 

 

epidemiological trends, expert consensus, and 

evidence from clinical trials. These strategies  

aim to lower serum uric acid levels and 

ultimately eliminate the patient’s monosodium 

urate crystal burden. 

This article emphasizes the management of 

acute gout attacks and, more importantly, the 

long-term treatment aimed at reducing 

serum uric acid levels to a target of <6 

mg/dL (0.36 mmol/L). Achieving and 

maintaining this target, a "treat-to-target" 

approach, represents a critical opportunity to 

reduce disease morbidity and significantly 

enhance the quality of care for individuals living 

with gout. 

 

OBJECTIVES 

By the end of this article, the learner will be able  
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to: 

1. Understand the general aspects of gout 

and describe the epidemiology of gout, 

including its global and national incidence 

and burden on public health systems. 

2. Analyze the prevalence of gout across 

various populations, with emphasis on 

trends observed in the United States and 

comorbidities associated with it. 

3. Explain the pathophysiological 

mechanism of gout, detailing the role of 

uric acid metabolism, crystal deposition, 

inflammatory response, and immune system 

activation in the development of gouty 

arthritis 

4. Identify and examine demographic 

factors associated with gout, including 

age, sex, ethnicity, genetic predisposition, 

comorbid conditions, and socioeconomic 

status. 

5. Discuss the aetiology of gout, 

differentiating between primary and 

secondary causes and recognizing risk 

factors that contribute to hyperuricemia and 

urate crystal formation. 

6. To establish accurate and reliable 

diagnostic criteria for gout by integrating 

clinical evaluation, laboratory investigations, 

and advanced imaging techniques, thereby 

enabling timely diagnosis and effective 

patient management. 

7. Develop and apply an evidence-based,  

individualized management plan for 

gout and its complications by integrating 

pharmacologic therapy, lifestyle 

modifications, patient education, and 

interpretation of clinical and laboratory 

findings to optimize treatment outcomes. 

 

GOAL 

The goal of this article is to provide a 

comprehensive overview of gout through an 

epidemiological lens and to present evidence-

based treatment recommendations for both 

acute flares and chronic disease management. 

Particular emphasis is placed on the "treat-to-

target" approach utilizing urate-lowering 

therapy to optimize patient outcomes and 

minimize disease-related morbidity. 

 

INTRODUCTION 

Gout represents a clinically distinct and well-

characterized manifestation of uric acid 

dysregulation. It is the most thoroughly 

described form of inflammatory arthritis. 

Recent advances in our understanding of the 

pathophysiology of hyperuricemia and both 

acute and chronic gouty arthritis have 

significantly enhanced diagnostic and 

therapeutic strategies. Notably, the influence of 

genetic predisposition is gaining prominence in 

the disease's etiological profile. 

The clinical course of gout can be categorized 

into four distinct stages: asymptomatic 
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hyperuricemia, acute gouty arthritis, the 

intercritical period, and chronic tophaceous 

gout. Diagnosis primarily relies on laboratory 

and imaging modalities. The gold standard for 

definitive diagnosis is the identification of 

monosodium urate (MSU) crystals in 

synovial fluid under polarized light 

microscopy. 

Imaging techniques supporting the diagnosis 

include conventional radiography, 

ultrasonography, computed tomography 

(CT), dual-energy CT (DECT), magnetic 

resonance imaging (MRI), nuclear 

scintigraphy, and positron emission 

tomography (PET). Recent advancements, 

particularly in ultrasonography and DECT, 

have significantly impacted the diagnosis, 

staging, monitoring, and research of gout. 

Effective gout management encompasses three 

key areas: acute flare control, prevention of 

future flares, and management of chronic 

gout, alongside addressing associated 

comorbidities. Emerging pharmacological 

agents are augmenting the efficacy of 

traditional therapies. Equally important are 

non-pharmacologic strategies, including 

patient education, dietary and lifestyle 

modifications, and the discontinuation of 

hyperuricemia-inducing medications. 

 

OVERVIEW OF GOUT 

Gout is a chronic, progressive, and often dis-  

abling form of inflammatory arthritis resulting 

from the deposition of monosodium urate 

(MSU) crystals in joints and soft tissues, 

secondary to persistent hyperuricemia. It is the 

most thoroughly studied crystal-induced 

arthropathy and serves as a paradigm for 

understanding the clinical and biochemical 

consequences of uric acid dysregulation. 

Advancements in the understanding of gout 

have shifted the view of the disease from a 

sporadic arthritic condition to a systemic 

metabolic disorder with significant long-term 

implications. The disease spectrum ranges from 

asymptomatic hyperuricemia to acute 

gouty arthritis, followed by inter critical 

periods, and in advanced cases, chronic 

tophaceous gout. 

 

Gout is increasingly recognized as a disease 

with both metabolic and genetic 

underpinnings. Emerging research has 

identified numerous genetic variants that 

influence urate transport and metabolism, 
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providing insight into individual susceptibility 

and therapeutic response variability. 

When the body makes too much urate or 

removes too little, urate levels build up in the 

body. However, many people with high levels 

of serum urate will not develop gout. 

Areas of the body that can be affected by gout 

include 

 

 

THE FOUR CLINICAL STAGES OF 

GOUT 

Gout progresses through four distinct stages, 

each characterized by specific clinical features 

and pathophysiological changes. Recognizing 

these stages is crucial for the timely diagnosis, 

treatment, and prevention of complications. 

 

Stage 1: Asymptomatic Hyperuricemia 

This initial stage is marked by elevated serum 

uric acid levels (>6.8 mg/dL) without clinical 

manifestations such as gouty arthritis or 

nephrolithiasis (kidney stones). 

• Patients are typically asymptomatic. 

• No immediate treatment is required unless 

associated with comorbidities (e.g., CKD, 

urolithiasis). 

• Lifestyle modification and monitoring may 

be recommended. 

 

Stage 2: Acute Gout Flares (Acute Gouty 

Arthritis) 

This phase is characterized by the sudden 

onset of joint inflammation, most commonly 

affecting the first metatarsophalangeal (MTP) 

joint. 

• Intense pain, redness, warmth, and swelling 

are hallmarks. 

• Triggers may include dietary indiscretion, 

dehydration, trauma, or illness. 

• Treatment involves anti-inflammatory 

agents such as NSAIDs, colchicine, or 

corticosteroids. 

 

Stage 3: Inter-Critical Gout 

This stage refers to the intervals between 

acute gout attacks, where patients are 

asymptomatic but still hyperuricemic. 

• MSU crystal deposition continues silently. 

• Recurrence risk increases over time if urate 

levels remain uncontrolled. 

• Initiation or continuation of urate-

lowering therapy (ULT) is critical to pre- 
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vent progression. 

 

Stage 4: Chronic Tophaceous Gout 

(Advanced Gout) 

This final stage results from long-standing, 

uncontrolled hyperuricemia, characterized 

by: 

• Persistent joint pain, chronic inflammation, 

and visible tophi nodular deposits of MSU  

crystals. 

• Joint deformities, functional impairment, 

and skin ulceration or drainage of 

crystals. 

• Increased risk of renal complications, 

including uric acid nephrolithiasis and 

chronic kidney disease. 

• Management includes aggressive ULT, 

lifestyle changes, and sometimes surgical 

intervention. 

 

EPIDEMIOLOGY OF GOUT 

Gout is a common and increasingly prevalent 

form of inflammatory arthritis worldwide, with 

significant variations based on age, sex, 

geographic region, and lifestyle factors. 

• The general prevalence of gout ranges 

from 1% to 4% in the overall population. 

• In Western countries, the prevalence is 

higher, affecting approximately 3% to 6% 

of men and 1% to 2% of women. 

• In certain populations, the prevalence may 

rise to as high as 10%. 

• Among individuals aged 80 years and 

above, prevalence increases markedly, 

affecting up to 10% of men and 6% of 

women. 

The annual incidence of gout is estimated at 

2.68 per 1,000 persons. Men are dispropor- 

tionnately affected, with a 2- to 6-fold higher 

incidence compared to women, particularly 

during middle age.                                                              

Globally, the incidence and prevalence of gout 

are on the rise, largely attributable to: 

✓ Westernized dietary patterns (e.g., high 

intake of purine-rich fast foods, fructose-

sweetened beverages), 

✓ Sedentary lifestyles, 

✓ The growing burden of obesity and 

metabolic syndrome, 

✓ And increased longevity, leading to a greater 

proportion of the population being at risk. 

These trends underscore the importance of  
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public health strategies targeting modifiable 

risk factors to curb the rising global burden of 

gout. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PREVALENCE OF GOUT 

Gout is a globally prevalent form of 

inflammatory arthritis, with increasing trends 

driven by lifestyle changes, aging populations, 

and associated comorbidities. 

• Global prevalence ranges from 1% to 4%, 

but exceeds 10% in some regions. 

• In the United States, the estimated 

prevalence among adults is 9.2 million, 

highlighting its significant public health 

impact. 

• The incidence of gout increases with 

age, and the disease is notably more 

common in men. 

o The male-to-female ratio is generally 

3:1 to 4:1, though this difference narrows 

in older populations. 

 

 

Comorbid Burden of Gout 

Gout is increasingly recognized as a 

multisystem disorder, not limited to joint 

inflammation but associated with a high burden 

of metabolic and cardiovascular 

comorbidities. According to NHANES data: 

• 74% of individuals with gout have 

hypertension 
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• 71% have stage 2 or greater chronic 

kidney disease 

• 53% are obese 

• 26% have diabetes mellitus 

• 14% have a history of myocardial 

infarction 

• 10% have a history of stroke 

Furthermore, large prospective studies have 

demonstrated a significant increase in all-

cause and cardiovascular mortality among 

patients with gout. 

 

Public Health Implications 

The rising prevalence and comorbid burden of 

gout underscore the need for: 

• Early diagnosis and targeted treatment 

strategies, 

• Comprehensive cardiovascular risk 

management, and 

• Public health interventions focused on 

lifestyle modification, especially in high-risk 

populations. 

 

 

MECHANISM OF GOUT 

Gout is a chronic metabolic disorder driven by  

sustained hyperuricemia, in which serum uric 

acid levels exceed the solubility threshold (>6.8 

mg/dL or 0.36 mmol/L). This biochemical 

imbalance leads to the formation and 

deposition of monosodium urate (MSU) 

crystals in synovial joints, soft tissues, and other 

sites. 

Once deposited, MSU crystals act as pro-

inflammatory stimuli, triggering an intense 

immune response. The interaction of these 

crystals with local immune cells, particularly 

macrophages and neutrophils, activates the 

NLRP3 inflammasome pathway, culminating 

in the release of potent inflammatory cytokines, 

such as interleukin-1β (IL-1β). This cascade 

results in the characteristic signs of gout: 

sudden-onset, excruciating joint pain, swelling, 

erythema, and warmth, most commonly 

affecting the first metatarsophalangeal joint 

(podagra). 

 

1. Uric Acid Metabolism 

Urate, the final product of purine metabolism, 

is derived from two primary sources: 

• Endogenous production – Generated 

within the body, predominantly in the liver, 

through cellular turnover and purine 

nucleotide breakdown. 

• Exogenous intake – Introduced through 

the diet, particularly from purine-rich foods 

such as red meat, seafood, and alcoholic 

beverages. 
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A unique characteristic in humans is the 

absence of uricase, an enzyme present in most 

other mammals that breaks down uric acid into 

allantoin, a more water-soluble compound. 

This evolutionary loss renders humans more 

susceptible to urate accumulation and, 

consequently, hyperuricemia. 

 

Urate Elimination Pathways: 

 

 

• Renal excretion (~66%) – The kidneys 

play the major role in maintaining urate 

homeostasis through glomerular filtration, 

reabsorption, and secretion. 

• Gastrointestinal excretion (~33%) – A 

secondary route involving intestinal 

degradation and excretion of urate, 

increasingly recognized in urate balance. 

Impairments in these elimination pathways—

especially renal underexcretion—are the most 

common contributors to elevated serum urate 

levels and the pathogenesis of gout. 

 

2. Pathogenesis of Hyperuricemia 

In the majority of individuals with gout, 

hyperuricemia results not from urate 

overproduction, but rather from inefficient 

renal excretion of urate, classifying them as 

urate underexcretors. 

 

Key Contributors to Hyperuricemia: 

• Genetic Factors: 

Genome-Wide Association Studies 

(GWAS) have identified multiple 

polymorphisms in genes regulating renal 

and intestinal urate transporters (e.g., 

URAT1, GLUT9), underscoring the role of 

heritable traits in urate dysregulation. 

• Renal Impairment & Drug Effects: 

chronic kidney disease and certain 

medications (e.g., thiazide diuretics, low-

dose aspirin, cyclosporine) reduce renal 

clearance of uric acid. 

• Dietary Influence: 

Consumption of purine-rich foods, sugary 

beverages (high-fructose corn syrup), and 

Serum uric acid originates from the uptake of foods 

containing a high level of purines as well as the catabolism 

of proteins and other compounds in the human body. 

About 60% of uric acid is involved in metabolic processes, 

and the rest of the uric acid is excreted through the gut and 

urethra. Urethral excretion is the main way. A series of 

urate transporters, including SLC and ABC transporters, 

expressed in the urethra, especially the proximal 

convoluted tubules, maintain urate homeostasis. 
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alcohol (especially beer and spirits) elevates 

serum urate levels. 

• Increased Purine Turnover: 

Conditions such as haemolysis, tumour 

lysis syndrome, and chemotherapy lead 

to excessive purine breakdown and 

subsequent urate overproduction. 

 

 

Biochemical Threshold: 

• Hyperuricemia is clinically defined as a 

serum urate concentration > 6.8 mg/dL 

(0.36 mmol/L)—the physiological limit of 

monosodium urate (MSU) solubility at 

normal body temperature and pH. 

Once this solubility threshold is exceeded, 

MSU crystals precipitate and deposit within 

synovial fluid and soft tissues, inciting a robust 

inflammatory response characteristic of gout 

flares. 

 

 

3. Gout Flares and Inflammation 

Acute gouty arthritis is precipitated by the 

sudden formation or mobilization of 

monosodium urate (MSU) crystals within 

joints or periarticular tissues. These flares are 

often triggered by physiological or external 

stressors such as: 

• Trauma or microtrauma to the joint 

• Surgical interventions 

• Acute illness or fever 

• Alcohol consumption, particularly binge 

drinking 

• Use of urate-altering medications, such 

as diuretics 

 

Immunopathogenesis of Acute Gout: 

The presence of MSU crystals in the joint space 

activates the innate immune system, 

initiating a potent inflammatory response 

primarily driven by: 
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• Macrophage recognition and 

phagocytosis of MSU crystals 

• Activation of the NLRP3 inflammasome, 

a cytosolic multiprotein complex that plays 

a central role in innate immunity 

• Caspase-1–mediated cleavage of pro-

interleukin-1β into active IL-1β, a pro-

inflammatory cytokine 

• Subsequent recruitment of neutrophils, 

which amplify joint inflammation and 

contribute to the pain, erythema, swelling, 

and warmth observed clinically 

This inflammatory cascade results in the classic 

presentation of a gout flare, a rapid onset of 

intense pain, swelling, and redness in the 

affected joint, most commonly the first 

metatarsophalangeal joint (podagra). 

While the initial flare is self-limiting (typically 

resolving within 7–10 days), the underlying 

urate burden remains unless long-term urate-

lowering therapy (ULT) is initiated. 

 

4. Clinical and Pathophysiological Stages 

of Gout 

Gout progresses through distinct clinical and 

biological stages, reflecting the continuum 

from biochemical disturbance to overt joint 

disease. Understanding these stages is critical 

for timely diagnosis, monitoring, and 

intervention. 

 

 

Asymptomatic Hyperuricemia 

• Definition:  

Elevated serum urate levels (>6.8 mg/dL or  

>0.36 mmol/L) without signs or 

symptoms of gout. 

• Pathophysiology:  

No detectable MSU crystal formation or 

deposition. 

• Clinical Note:  

Although asymptomatic, patients are at 

increased risk for progression, especially 

with persistent hyperuricemia and 

associated comorbidities (e.g., CKD, 

metabolic syndrome). 

 

MSU Crystal Deposition without 

Symptoms 

• Definition:  

Subclinical stage characterized by MSU  
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crystal deposits in joints or soft tissues 

without acute inflammation or pain. 

• Detection:  

May be visualized using advanced imaging 

modalities such as: 

o Dual-Energy CT (DECT) 

o Musculoskeletal Ultrasonography 

(e.g., "double contour sign") 

• Significance:  

Represents the true beginning of gout 

pathophysiology, despite clinical silence. 

 

Acute Gout Flares 

• Definition:  

Sudden, episodic attacks of severe joint 

pain, erythema, and swelling—most 

commonly in the first metatarsophalan -

geal joint (podagra). 

• Triggers:  

Trauma, alcohol, dehydration, surgery, or 

urate-altering drugs. 

• Immunologic Mechanism:  

Crystal-induced inflammation driven by: 

o NLRP3 inflammasome activation 

o IL-1β and neutrophilic infiltration 

• Clinical Course:  

Typically, self-limiting (7–10 days), but may 

recur if urate levels are not controlled. 

 

Chronic Tophaceous Gout 

• Definition:  

Advanced stage marked by persistent low- 

grade inflammation, frequent flares, 

tophi formation, and joint deformity or 

erosion. 

• Clinical Features: 

o Visible or palpable tophi (aggregates of 

urate crystals surrounded by granulo -

matous inflammation) 

o Joint stiffness, reduced mobility 

o Radiographic erosions and bone 

damage 

• Complications:  

Chronic pain, functional disability, and 

risk of secondary infections due to tophus 

ulceration. 

 

 

 

AETIOLOGY OF GOUT 

Gout is a metabolic disorder primarily caused 

by impaired renal excretion (≈90%) or, less 

commonly, by overproduction (≈10%) of uric 

acid, the end product of purine metabolism. In 

humans, who lack uricase, the enzyme 

responsible for degrading uric acid, this 
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predisposes to hyperuricemia, particularly 

when serum levels exceed the solubility 

threshold of 6.8 mg/dL. This supersaturation 

leads to the precipitation of monosodium urate 

(MSU) crystals, especially in cooler peripheral 

joints such as the toes, fingers, ankles, and ears. 

Contributing factors include renal impairment, 

high-purine diets, alcohol intake, medications 

like diuretics, and genetic disorders such as 

Lesch–Nyhan syndrome. MSU crystal 

deposition activates the NLRP3 inflammasome 

within monocytes and macrophages, triggering 

the release of interleukin-1β (IL-1β) and a 

cascade of intense inflammation. Clinically, 

gout often first manifests as acute 

monoarthritic, most commonly podagra, and, if 

untreated, each flare may last from 3 to 14 days. 

Repeated flares can progress to chronic 

tophaceous gout, joint damage, and uric acid 

nephrolithiasis, especially in those with 

persistently elevated uric acid levels. 

 

AETIOLOGY OF GOUT: 

DIFFERENTIATING PRIMARY AND 

SECONDARY CAUSES AND 

RECOGNIZING RISK FACTORS 

Gout is a complex metabolic disorder marked 

by persistent hyperuricemia, which leads to 

the formation and deposition of 

monosodium urate (MSU) crystals in 

synovial joints and surrounding tissues, 

initiating acute inflammatory responses. The 

aetiology is multifactorial and is best 

understood by classifying it into primary and 

secondary causes, each governed by distinct 

pathophysiological mechanisms. 

 

1. Primary Gout (Idiopathic) 

Primary gout represents the majority of gout 

cases and arises in the absence of identifiable 

secondary causes. It is primarily due to 

inherited abnormalities in renal urate 

excretion, leading to a chronic state of 

hyperuricemia. 

Key features include: 

• Impaired renal urate handling: The 

kidneys fail to adequately excrete uric acid, 

leading to accumulation in the serum. 

• Genetic predisposition: Mutations or 

polymorphisms in genes involved in uric 

acid transport and excretion, such as 

SLC2A9, ABCG2, and URAT1, contribute 

to reduced uric acid clearance. 

• Familial aggregation: There is often a 

strong family history, reflecting inherited 

risk factors. 

• Early onset: Symptoms tend to appear 

earlier in life compared to secondary gout. 

• Absence of systemic disease: No 

underlying conditions, such as renal disease, 

medications, or malignancy, are responsible 

for the hyperuricemia. 

In essence, primary gout is idiopathic but 

genetically mediated, with renal 
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underexcretion as the predominant 

mechanism, distinguishing it from secondary 

forms where hyperuricemia is a result of other 

medical or environmental factors. 

 

2. Secondary Gout 

Secondary gout occurs as a consequence of 

underlying diseases, medications, or 

physiological conditions that disturb uric 

acid balance, either by increasing its production 

or impairing its excretion. 

 

A. Overproduction of Uric Acid 

Certain conditions accelerate purine 

metabolism or cell turnover, resulting in 

excess uric acid synthesis: 

• Myeloproliferative disorders (e.g., 

leukaemia, polycythaemia vera) and 

haemolytic anaemias – due to increased 

nucleic acid turnover. 

• Cytotoxic chemotherapy or tumour lysis 

syndrome – massive cell breakdown 

releases purines. 

• Psoriasis – chronic inflammation and rapid 

skin cell turnover elevate purine 

degradation. 

 

B. Underexcretion of Uric Acid 

Renal handling of urate is commonly impaired 

in these situations: 

• Chronic kidney disease (CKD) reduces  

glomerular filtration and tubular secretion  

of uric acid. 

• Medications: 

o Thiazide and loop diuretics – 

compete for renal excretion pathways. 

o Low-dose aspirin impairs renal urate 

secretion. 

o Cyclosporine – nephrotoxic effect 

impairs uric acid clearance. 

• Lead nephropathy – chronic lead 

exposure damages proximal tubules, 

reducing urate excretion. 

Secondary gout is caused by identifiable 

factors that either raise uric acid production or 

reduce its excretion, distinguishing it from the 

idiopathic nature of primary gout. Management 

often involves addressing the underlying cause 

in addition to controlling serum urate levels. 

 

3. Risk Factors Contributing to 

Hyperuricemia and MSU Crystal 

Formation 

Several modifiable and non-modifiable risk 

factors contribute to the development of 

hyperuricemia, the primary precursor to gout, 

and promote the precipitation of monosodium 

urate (MSU) crystals. Modifiable factors 

include dietary habits such as high 

consumption of red meat, seafood, organ 

meats, fructose-rich beverages, and alcohol, 

particularly beer and spirits, which increase 

purine load and uric acid production. Obesity 

and metabolic syndrome play a critical role 
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by enhancing insulin resistance and reducing 

renal uric acid excretion. Additionally, 

conditions such as hypertension and chronic 

kidney disease impair renal clearance of urate. 

Among non-modifiable factors, male 

gender is significant due to the absence of 

oestrogen’s uricosuric effect, which provides 

relative protection in premenopausal women. 

Advancing age correlates with a higher risk 

due to age-related renal function decline. 

Genetic predisposition, including 

polymorphisms in urate transporter genes, 

increases individual susceptibility. Moreover, 

lower temperatures in peripheral joints, 

such as the toes and fingers, promote urate 

crystallization, explaining the predilection of 

gout for these sites. Understanding the 

interaction between these risk factors and the 

etiologic classification of gout is fundamental 

for precise diagnosis, prevention, and tailored 

long-term management strategies. 

 

DEMOGRAPHIC FACTORS 

ASSOCIATED WITH GOUT 

Gout demonstrates significant demographic 

variability, with sex and age playing prominent  

roles in its epidemiology and pathophysiology. 

 

Sex Differences 

In individuals under the age of 65, males have 

a fourfold higher prevalence of gout 

compared to females. This disparity narrows to 

a 3:1 male-to-female ratio in populations over 

the age of 65. Although elevated serum uric 

acid levels are associated with increased gout 

risk in both sexes, women generally require 

higher serum urate concentrations to reach 

the same level of risk as men. For example, a 

woman with uric acid >5 mg/dL still has a 

significantly lower risk of gout than a male 

with the same level. 

 

2. Age and Hormonal Influence 

The mean age of gout onset is 

approximately 10 years later in females than 

in males. This delayed onset is largely attributed 

to the uricosuric effects of oestrogen, which 

enhances renal tubular urate excretion and 

protects premenopausal women from 

developing hyperuricemia and gout. 

Following menopause, the risk of gout 

increases markedly in women. This rise is 

linked to declining oestrogen levels, which 

result in reduced renal clearance of urate. 

Studies also highlight that: 

• Women undergoing surgical menopause 

or experiencing premature menopause 

(<45 years) have a higher incidence of 

gout than those with natural, age-

appropriate menopause. 

• Use of postmenopausal hormone 

therapy is associated with lower serum 

uric acid levels and a reduced risk of 

incident gout, suggesting a protective  
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effect of oestrogen replacement. 

 

3. Insulin Resistance and Sex Hormones 

A second mechanism contributing to increased 

gout risk in postmenopausal females is the 

heightened prevalence of insulin 

resistance. Insulin impairs renal urate 

excretion, and this effect appears more 

pronounced in females, likely due to 

hormonal modulation of renal urate 

transporters. Oestrogen and progesterone 

reduce the post-translational expression of 

urate reabsorption proteins, thereby 

influencing urate handling in the kidney. 

 

Age as a Risk Factor for Gout 

Advancing age is a well-established and 

independent risk factor for both 

hyperuricemia and gout. As individuals age, 

the prevalence of gout increases, in part due to 

age-related physiological changes and the 

growing burden of comorbid conditions such 

as hypertension, diabetes mellitus, chronic 

kidney disease, and the use of diuretics, all 

of which impair urate excretion or increase uric 

acid production. Epidemiological studies 

consistently demonstrate that age is a strong 

predictor of incident gout, often showing a 

differential impact by sex, with its association 

being stronger in women. This may be due to 

hormonal changes post-menopause that reduce 

renal urate clearance. Additionally, age often 

clusters with other risk factors such as 

increased body mass index (BMI), alcohol 

consumption, hyperlipidaemia, and use of 

urate-elevating medications, amplifying the 

cumulative risk. Thus, in clinical settings, age 

should be viewed not only as a direct 

contributor to gout but also as a proxy for the 

confluence of metabolic and lifestyle-

related risks that evolve with aging. 

 

Race and Ethnicity as Determinants of 

Gout Risk 

Racial and ethnic disparities play a significant 

role in the epidemiology of hyperuricemia 

and gout. Studies show that African 

American men have up to twice the risk of 

developing gout compared to their Caucasian 

counterparts, a difference only partially 

explained by the higher prevalence of 

hypertension in the former group. 

Interestingly, other potentially confounding 

factors such as dietary sugar intake, body 

mass index (BMI), pubertal onset, and 

glomerular filtration rate (GFR) did not 

account for the observed variance. This 

suggests a genetic basis may contribute to 

differences in uric acid metabolism across racial 

groups. The presence of race-specific genetic 

polymorphisms, particularly those affecting 

renal urate transporters and excretion 

mechanisms, is being increasingly recognized 

as a key element influencing serum urate levels  
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and gout susceptibility in diverse populations. 

 

Dietary Factors Associated with Gout 

1. Alcohol 

Since antiquity, alcohol consumption has been 

linked to gout. More formal research 

demonstrated that alcohol administration 

caused decreased uric acid excretion and 

hyperuricemia. Ethanol ingestion increases 

serum lactate levels, which inhibit uric acid 

excretion at the renal tubule; however, this has 

not been confirmed in subsequent studies.  

Longitudinal studies in beer consumption 

confirmed increased plasma uric acid levels 

and attributed this to production via ethanol 

but failed to find increased plasma levels of 

oxypurines suggesting this was a short-term 

consequence. Some studies have suggested that 

the guanosine purine load in beer specifically 

may cause increase in uric acid synthesis. 

A comparison of alcoholic beer to non-

alcoholic beer found that plasma uric acid 

levels increased 6.5% and 4.4%, 

respectively, suggesting that purine load 

alone had a significant effect on uric acid. 

Concerning hyperuricemia, beer poses the 

greatest threat with the combined effects of 

ethanol and purine. 

 

2. Purine-Rich Food 

Food rich in purines, including meats, 

seafood, some vegetables, and animal 

protein, has been theorized to lead to gout, 

as uric acid is the end product of purine 

degradation. Skepticism existed as protein can 

have a uricosuric effect, which would lower 

urate levels. Despite moderate purine content 

in soy, soy is not associated with gout and may 

be inversely associated with hyperuricemia. An 

absolute low purine diet may not be necessary 

in the primary prevention of gout, as many 

purine-containing foods do not contribute to 

hyperuricemia or gout and may be protective. 

[7, Rank 2] 

 

3. Fructose/Sugar-Sweetened Beverages 

As diets have come to include increasing 

quantities of fructose and sugar-sweetened 

beverages (the main sweetener being 

fructose), these additives have come under 

investigation for their contribution to gout. 

Initial studies on these sweeteners found 

increased plasma uric acid and lactate levels, 

probably driven either by purine nucleotide 

degradation or de novo purine synthesis. 

Fructose is the only known carbohydrate to 

increase uric acid levels, which is felt to be 

secondary to the degradation of ATP. Since 

fructose phosphorylation depletes phosphate, a 

path towards uric acid formation is favoured 

instead of the regeneration of ATP. Lastly, 

fructose may increase the risk of insulin 

resistance and subsequent hyperinsulinemia, 

decreasing uric acid excretion, further promo- 
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ting hyperuricemia. 

Several studies have also shown that those 

consuming two or more sugar-sweetened 

beverages per day had an increased risk of 

incident gout. 

The role of fructose in gout has been contested 

in the literature. A meta-analysis of controlled 

fructose feeding trials and uric acid levels 

among diabetic and non-diabetics reported that 

isocaloric fructose intake did not alter uric acid 

levels; only hypercaloric increased uric acid. 

Several studies did not find an association with 

fructose and hyperuricemia, including one 

cross-sectional analysis finding an association 

with sugar-sweetened beverages but not with 

fructose. Whether or not fructose itself is the 

responsible component for the hyperuricemia 

effects of sugar-sweetened beverages is 

debatable. However, current studies suggest 

that heavy utilization of these food items is not 

advisable for those at risk of hyperuricemia and 

gout. 

 

4. Dairy Products 

Several studies demonstrated a decrease in 

serum uric acid levels after milk protein 

(casein and lactalbumin) ingestion secondary to 

a presumed uricosuric effect of the protein 

load. A randomized controlled trial (RCT) 

found that milk consumption led to an acute 

10% decrease in serum uric acid. Dairy 

products are protective in terms of gout from a 

urate-lowering and potentially anti-

inflammatory standpoint. [6, Rank 1]  

 

5. Coffee 

Due to caffeine-induced diuresis and the 

hypothesis that uric acid excretion would 

increase with increased renal blood flow, coffee 

versus green tea consumption was studied in 

males. Uric acid decreased as coffee intake rose, 

a correlation that was not seen with green tea. 

A second study in males and females confirmed 

this association and found it to be stronger in 

males than in females.  

Cross-sectional studies in a US population also 

document an inverse association with uric acid 

and coffee consumption, but not with tea or 

total caffeine. Patients drinking 4-5 cups of 

coffee a day had a significant uric acid 

decrement of 0.26 mg/dl in comparison to 

those not drinking coffee after adjustment 

for age and sex. A moderate correlation was 

seen with decaffeinated coffee, leading to the 

conclusion that the effect was due to factors 

outside of caffeine. 

It was postulated that the anti-oxidant 

properties, including those of phenol 

chlorogenic acid, might increase insulin 

sensitivity and decrease serum insulin; insulin 

levels have a positive correlation with uric acid 

due to decreased renal excretion. Furthermore, 

xanthines, either in caffeine or in coffee itself, 

could inhibit xanthine oxidase, acting like 
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allopurinol. Coffee represents another 

potentially protective beverage for those at risk 

for gout.  

 

6. Vitamin C 

Vitamin C has been publicized as protective 

against gout; ingestion of ascorbic acid was 

found to increase the fractional clearance of 

uric acid, resulting in a reduction of serum uric 

acid. Supplementation with 500 mg/day of 

vitamin C significantly reduced serum uric acid 

levels with a mean uric acid reduction of 0.5 

mg/dl. Studies in males demonstrate an inverse 

relationship between vitamin C doses and 

serum uric acid levels, which remain significant 

after adjustment for BMI, blood pressure, 

medications, and diet.  

A prospective cohort study of male health 

professionals reported a decreased risk of 

incident gout in patients taking 1500 mg/day of 

vitamin C compared to those with intake less 

than 250 mg/day. Another study on vitamin C 

and uric acid in patients without gout 

confirmed the inverse association and 

suggested that the combined effect 

demonstrated a serum uric acid reduction of 

0.35 mg/dl. The uricosuric effects of vitamin C 

have been explained by its ability to compete 

with uric acid for reabsorption at the proximal 

tubule. It has also been postulated that vitamin 

C improves renal function, further augmenting 

the uricosuric effect and functions as an 

antioxidant, reducing inflammation [8, Rank 2]. 

 

Risk-Increasing Dietary Factors 

 

 

Protective Dietary Factors 

 

 

THE ROLE OF URIC ACID AND 

CONTRIBUTING FACTORS IN 

GOUT DEVELOPMENT 

THE IMPACT OF URIC ACID ON 

GOUT 
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Gout is a form of arthritis that occurs when 

urate crystals build up in the joints, causing 

inflammation and intense pain. The main factor 

contributing to gout is the level of uric acid in 

the blood. 

 

Key Points 

• What is Uric Acid and Urate? 

o Uric acid is a byproduct of purine 

breakdown in the body. It is normally 

excreted through the kidneys. When uric 

acid ionizes, it becomes urate, the form 

that can form crystals in the joints. 

• Hyperuricemia and Gout: 

o Hyperuricemia (high uric acid levels in 

the blood) is a major risk factor for gout. 

The threshold for urate crystal formation 

is a serum uric acid level of 6.8 mg/dL 

or higher. When urate crystals 

accumulate in joints, they cause 

inflammation and pain. 

• Factors Affecting Crystal Formation: 

o Several factors influence how uric acid 

behaves in the joints, including: 

▪ Synovial fluid pH:  

Lower pH increases urate crystal 

deposition. 

▪ Water content in joints:  

Less water increases the likelihood of 

crystals forming. 

▪ Electrolyte levels: High electrolyte 

levels can impact solubility. 

Causes of Hyperuricemia: 

• Increased Uric Acid Production (10% of 

cases): 

o This can be caused by eating too many 

purine-rich foods or by the body's 

breakdown of cells. 

o Rare genetic disorders can also lead to 

excessive uric acid production. 

• Renal Under-Excretion (90% of cases): 

o The most common cause of gout is the 

kidneys' not eliminating enough uric 

acid, causing it to build up in the body. 

 

Who is at Risk? 

• Age and Gender: 

o Children typically have lower uric acid 

levels, which rise after puberty. 

o Men generally have higher uric acid 

levels than women. However, after 

menopause, women’s levels rise to 

match men’s, making postmenopausal 

women more likely to develop gout. 

• Rare Conditions: 

o Some rare metabolic disorders in 

children and young adults can cause 

excessive uric acid levels due to defects 

in purine metabolism. 

Gout is primarily caused by an imbalance in the 

production and excretion of uric acid. 

Understanding factors like age, gender, and 

kidney function can help manage and prevent 

gout effectively. 
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THE IMPACT OF 

OVERPRODUCTION OF URIC ACID 

Overproduction of uric acid (UA) is primarily 

caused by deficiencies or abnormalities in 

enzymes involved in purine metabolism. These 

enzymatic defects can lead to excess uric acid 

in the body, increasing the risk of gout, kidney 

stones, and other related complications. 

 

Key Causes of Overproduction 

1. Lesch-Nyhan Syndrome: 

• Cause:  

This genetic disorder results from a 

deficiency in hypoxanthine–guanine 

phosphoribosyl transferase, an enzyme 

involved in uric acid metabolism. 

• Symptoms:  

The severity varies depending on the type of 

mutation, but commonly includes: 

o Neurological issues such as dystonia, 

chorea, and cognitive dysfunction. 

o Compulsive injurious behaviour and 

self-mutilation. 

o Early onset of gout and renal stones. 

• Long-term Effects:  

If untreated, the disorder may lead to the 

formation of tophi (urate deposits) and 

renal failure. 

 

2. Super activity of Phosphoribosyl 

Pyrophosphate Synthetase: 

• Cause:  

This inherited disorder involves the 

overactivity of the enzyme phosphoribosyl 

pyrophosphate synthetase, leading to 

excessive uric acid production. 

• Forms:  

There are two clinical forms: 

o Severe early-onset form (in children) 

characterized by neurological issues such 

as sensorineural hearing loss, 

hypotonia, and ataxia. 

o Mild late juvenile or early adult-onset 

form, which mainly manifests as uric 

acid kidney stones and arthritis. 

 

Prevalence 

• Enzymatic Disorders like Lesch-Nyhan 

Syndrome and superactivity of 

phosphoribosyl pyrophosphate synthetase 

account for less than 10% of all cases of 

overproduction of uric acid. 

Enzyme deficiencies or abnormalities in purine 

metabolism can cause excessive production of 

uric acid, leading to gout and kidney issues, 

especially in younger individuals. Although 

these conditions are rare, early diagnosis and 

treatment are essential to prevent long-term 

complications such as tophi formation and 

renal failure. 

 

THE IMPACT OF DIET ON GOUT 

Diet plays a crucial role in managing gout, as 

certain foods can increase uric acid levels in the 
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body, while others can help reduce the risk of 

hyperuricemia and gout flare-ups. 

 

Key Points 

• Foods Rich in Purines: 

o Animal and Seafood Products:  

Foods like red meat, organ meats, 

shellfish, and fish are high in purines, 

which break down into uric acid. Regular 

consumption of these foods can increase 

the risk of developing gout. 

• Vegetable-Based Purines: 

o Safe Foods:  

Foods that are rich in purines but come 

from vegetable sources (such as beans, 

lentils, mushrooms, peas, and legumes) 

do not pose a significant risk for gout. 

These can be consumed by gout patients 

without increasing the risk of 

hyperuricemia. 

o Dairy Products:  

Low-fat dairy products are beneficial and 

can be included in the diet of gout 

patients without concern. 

• Beneficial Foods: 

o Vitamin C-rich foods:  

Vitamin C can help reduce uric acid 

levels by increasing its renal excretion. 

Foods rich in vitamin C, such as citrus 

fruits, strawberries, and bell peppers, 

may help manage gout. Vitamin C 

supplements may also be beneficial. 

o Low-Fat Dairy:  

Consuming low-fat dairy products can 

lower uric acid levels and reduce the risk 

of gout. 

o Healthy Plant Oils:  

Oils like olive oil, sunflower oil, and 

soy oil can help reduce the risk of gout 

due to their anti-inflammatory 

properties. 

• Alcohol and Gout: 

o Alcohol as a Risk Factor:  

Alcohol, especially in large quantities, is 

a known trigger for gout. The risk for 

hyperuricemia and gout increases with 

the amount of alcohol consumed. 

o Type of Alcoholic Drink: 

▪ Beer is the worst alcoholic drink for 

increasing the risk of gout. 

▪ Liquor also poses a higher risk 

compared to wine. 

▪ Wine carries the lowest risk of 

exacerbating gout and hyperuricemia. 

Dietary choices are essential in the 

management of gout. Limiting high-purine 

foods from animal and seafood sources, 

increasing intake of vitamin C-rich foods and 

low-fat dairy, and choosing healthy plant oils 

can help manage uric acid levels. Alcohol 

should be consumed in moderation, with wine 

being the least harmful option for those with 

gout. 
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THE IMPACT OF SYSTEMIC 

DISEASES ON GOUT 

Gout is influenced by several systemic diseases, 

which can either increase the risk of developing 

gout or worsen its symptoms. These diseases, 

including osteoarthritis, hypertension, diabetes 

mellitus, and metabolic syndrome, play a 

significant role in the formation and 

accumulation of urate crystals in the joints. 

 

Key Points 

• Osteoarthritis (OA) and Gout: 

o Joint Involvement:  

Gout commonly affects joints that are 

already damaged by osteoarthritis (OA). 

OA-induced cartilage damage can lead to 

the formation of monosodium urate 

(MSU) crystals. 

o Crystal Deposition:  

Interestingly, UA crystals accumulate 

on the outer surface of cartilage, 

whereas crystals in pseudogout 

(associated with calcium pyrophosphate) 

form inside the cartilage. The 

combination of reduced vascularity and 

increased susceptibility of the synovial 

membrane to allow crystal passage 

contributes to this deposition, 

particularly in peripheral joints like the 

big toe. 

• Hypertension (High Blood Pressure) 

and Gout: 

o Impact on Uric Acid Excretion:  

Hypertension is a well-known risk factor 

for both hyperuricemia and gout. High 

blood pressure reduces the glomerular 

filtration rate (GFR), impairing the 

kidneys' ability to filter and excrete uric 

acid. 

o Bidirectional Relationship:  

Interestingly, recent studies suggest that 

hyperuricemia may also contribute to 

increased blood pressure, establishing 

uric acid as a modifiable risk factor 

for the development of essential 

hypertension. 

• Diabetes Mellitus (DM) and Gout: 

o Increased Uric Acid Production:  

In diabetes, failure of oxidative 

phosphorylation leads to an increase in 

adenosine levels, which in turn raises 

uric acid production while reducing its 

renal excretion. 

o Insulin and Uric Acid:  

Insulin treatment, while essential for 

controlling blood glucose levels, can 

inadvertently increase serum uric acid 

levels by promoting its renal 

reabsorption from the kidneys back 

into the bloodstream. 

• Metabolic Syndrome and Gout: 

o Associated Risk:  

Metabolic syndrome, which includes 

obesity, insulin resistance, and 
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dyslipidaemia, is strongly associated with 

hyperuricemia and an increased risk of 

developing gout. The underlying 

metabolic disturbances in this condition 

contribute to both increased production 

and reduced excretion of uric acid. 

Systemic diseases like osteoarthritis, 

hypertension, diabetes, and metabolic 

syndrome significantly influence the 

development and progression of gout. These 

conditions either increase uric acid production, 

reduce its excretion, or both, leading to an 

elevated risk of gout. Addressing these 

underlying health issues can help manage or 

prevent gout in affected individuals. 

 

METHODS OF CLINICAL 

DIAGNOSIS OF GOUT 

Gout progresses through four distinct stages, 

and the diagnosis is based on clinical 

symptoms, patient history, and laboratory 

findings. The stages are outlined below, along 

with key diagnostic considerations. 

 

1. Asymptomatic Hyperuricemia 

• Description:  

In this initial stage, patients have elevated 

serum uric acid (SUA) levels (greater than 7 

mg/dL) but no symptoms. It is often 

discovered incidentally during routine blood 

tests. 

• Progression:  

While asymptomatic, hyperuricemia may 

eventually lead to an acute gouty attack in 

some patients. 

 

2. Acute Gouty Attack 

• Presentation:  

This is the most dramatic phase, 

characterized by sudden onset of severe 

pain, redness, swelling, and warmth in a 

joint, often in the lower extremities (e.g., 

podagra – pain in the big toe). Other 

affected joints include the knees, ankles, 

wrists, and interphalangeal joints of the 

hands. 

• Monoarticular Attack:  

Most commonly, gout begins as 

monoarthritic (affecting one joint). 

• Joint Involvement:  

Although gout typically affects the feet and 

lower extremities, it can also involve other 

joints, and in rare cases, the hip and 

shoulder joints. 

• Constitutional Symptoms:  

Fever, headache, and malaise may occur, 

necessitating a careful differential diagnosis 

to rule out septic arthritis. 

• Severe Inflammation:  

The joint may become so inflamed that it 

must be treated as septic arthritis until 

confirmed otherwise, as MSU crystals may 

co-occur with infections. 
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3. Intercritical Period 

• Remission:  

After an acute attack resolve (often with 

treatment using colchicine or NSAIDs), 

the patient enters a period of remission, 

where symptoms subside. 

• Flare Recurrence:  

This period can be interrupted by future 

gout attacks, especially if proper treatment 

for hyperuricemia isn't initiated. Over time, 

attacks may become more frequent and 

severe without effective management. 

 

4. Chronic Tophaceous Gout 

• Tophi Formation: 

 In long-term, untreated gout, tophi 

(collections of urate crystals) form in and 

around joints, ears, and subcutaneous 

tissues. Tophi appear as firm, chalky 

nodules and are characteristic of chronic 

gout. 

• Joint Destruction:  

As tophi grow, they can cause joint 

deformities and bone erosions. 

• Differentiation of Tophi:  

It’s essential to distinguish tophi from other 

nodules (e.g., rheumatoid nodules, lipomas) 

to ensure proper management. Needle 

biopsy of tophi can confirm the presence 

of MSU crystals. 

 

5. Diagnostic Considerations 

• Clinical Diagnosis:  

In many developing countries with limited 

resources, clinical diagnosis based on 

symptoms and history is widely used. 

However, it has low sensitivity and 

specificity when compared to microscopic 

diagnosis. 

• Synovial Fluid Analysis:  

In cases with atypical gout presentations 

(e.g., multiple joint involvement or unusual 

joint distribution), synovial fluid analysis 

to identify MSU crystals is necessary to 

confirm the diagnosis and exclude other 

conditions like septic arthritis. 

• Differentiating Tophi:  

Formation of tophi is a late-stage marker of 

gout, though they may develop early in 

some patients. Their presence is a strong 

indicator of gout but must be differentiated 

from other types of nodules or arthritis 

before confirming the diagnosis. 

Clinical diagnosis of gout is an essential tool, 

particularly in settings where advanced 

diagnostic methods are unavailable. However, 

further confirmation through synovial fluid 

analysis or biopsy is advised, especially in cases 

of atypical presentation, to ensure accurate 

diagnosis and management. 

 

METHODS OF LABORATORY 

DIAGNOSIS OF GOUT 

Accurate diagnosis of gout requires a compre-  
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hensive approach that goes beyond just 

measuring serum uric acid (SUA) levels. 

Laboratory investigations are essential to 

confirm diagnosis, differentiate gout from 

other conditions, and guide management. 

 

1. Serum Uric Acid (SUA) Testing: 

Misconceptions & Limitations 

• Common Misconception: Hyperuricemia 

is often incorrectly considered diagnostic of 

gout by non-rheumatologists. 

• Reality: 

o Hyperuricemia can be 

asymptomatic, and many individuals 

with elevated SUA do not develop 

gout. 

o Annual incidence of gout by SUA 

level: 

▪ SUA 7–7.9 mg/dL → 0.09% develop 

gout 

▪ SUA 8–8.9 mg/dL → 0.4% 

▪ SUA >9 mg/dL → 0.5% 

• Clinical Note:  

SUA levels can be normal during an acute 

gout flare, due to uric acid precipitation 

into joints. Therefore, SUA should not be 

used in isolation for diagnosing gout. 

 

2. Synovial Fluid Analysis: Gold Standard 

• Identification of Monosodium Urate 

(MSU) Crystals: 

o Definitive diagnosis is made by identi- 

fying MSU crystals in synovial fluid 

using polarized light microscopy. 

o Microscopy: 

▪ MSU crystals: 

 Needle-shaped, varying in size. 

▪ Under polarized light:  

Strongly negatively birefringent 

(appear yellow when aligned parallel 

to red compensator). 

▪ Can be distinguished from CPPD 

crystals (pseudogout), which are 

rhomboid-shaped and positively 

birefringent (appear blue). 

o Microscopy Tips: 

▪ Use magnification of 600× to 1000×. 

▪ Examine the sample within 6 hours, 

or refrigerate at 4°C and test within 24 

hours to preserve crystal integrity. 

 

3. Additional Synovial Fluid Tests 

• Leukocyte Count: 

o May exceed 50,000 cells/μL, 

predominantly polymorphonuclear 

leukocytes in acute gout. 

• Glucose Level: 

o Usually normal in gout, while low in 

septic arthritis due to bacterial glucose 

consumption. 

• Gram Stain, Culture & Sensitivity: 

o Essential to rule out septic arthritis, 

which can coexist with gout. 
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4. 24-Hour Urinary Uric Acid Excretion 

• Helps determine aetiology of hyperuri -

cemia: 

o 800 mg/24 h:  

o Suggests overproduction of uric acid. 

o These patients benefit from xanthine 

oxidase inhibitors (e.g., allopurinol, 

febuxostat) rather than uricosuric agents. 

• Renal Monitoring: 

o Recommended for patients with high 

uric acid excretion due to the risk of uric 

acid nephrolithiasis. 

 

SUMMARY 

 

 

RADIOLOGICAL DIAGNOSIS OF 

GOUT 

Imaging plays a crucial role in the diagnosis,  

staging, and follow-up of gouty arthritis. 

While its utility in early gout is limited, imaging 

becomes increasingly valuable as the disease 

progresses. Additionally, advanced imaging 

modalities are now influencing both clinical 

classification and research outcomes. 

 

1. Conventional Radiography (CR) 

Widely Used but Limited in Early Disease 

• Commonly used in clinical practice due to 

accessibility and cost-effectiveness. 

• Early gout (first few years): 

o Radiographs are often normal. 

o May show asymmetric soft tissue 

swelling. 

o Early signs like subtle erosions or 

small tophi are often missed. 

o Radiographic changes may not appear 

for up to 10 years after the first attack. 

 

2. Radiographic Findings in Chronic 

Tophaceous Gout 

As the disease progresses, characteristic 

changes appear, especially in chronic 

tophaceous gout: 

A. Tophi Formation 

• Articular or periarticular dense soft 

tissue nodules. 

• Commonly found near joints and cartilage. 

B. Monosodium Urate (MSU) Crystal 

Deposits 

• Deposits within cartilage or periarticular 

tissues. 

• In advanced disease, it may appear 

calcified; important to differentiate from  
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bone infarcts or enchondromas. 

C. Bone Erosions 

• Well-circumscribed intra-articular or 

juxta-articular lesions. 

• Classic “overhanging edge” or “rat-bite” 

erosions. 

• Result from pressure and growth of tophi 

into bone. 

D. Joint Space Narrowing 

• Seen in advanced disease, typically in 

asymmetric distribution. 

E. Bone Proliferation 

• Irregular periosteal spicules may appear. 

• Periarticular osteopenia is usually absent, 

helping to differentiate from rheumatoid 

arthritis. 

 

3. Sensitivity and Specificity of 

Conventional Radiography 

 

 

Summary Table: Radiographic Features in 

Gout 

 

ULTRASOUND (US) IN THE 

DIAGNOSIS OF GOUT 

Ultrasound (US) has emerged as a valuable, 

non-invasive, and radiation-free imaging 

modality in the diagnosis and management of 

gout. Technological advancements in 

machines, transducers, and techniques 

have facilitated its use in rheumatology to 

assess both structural and inflammatory 

changes associated with the disease. 

 

CLINICAL APPLICATIONS OF 

ULTRASOUND IN GOUT 

 

Ultrasound Findings in Gout 

Ultrasound features in gout can be categorized 

as nonspecific and specific. 

 

1. Nonspecific Ultrasound Features 

A. Synovial Fluid 

• Can be anechoic or contain echogenic 

aggregates. 

• MSU microcrystals appear as hyperechoic 

spots or bright stippled foci. 
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• “Snowstorm appearance” may be noted 

upon gentle transducer pressure. 

B. Synovial Proliferation and 

Hypervascularization 

• Doppler mode assesses vascularity: 

o Hyper vascular synovium indicates 

active inflammation. 

o Useful for disease monitoring and 

therapy assessment. 

C. Bone Erosions 

• Defined as intra-/extra-articular 

discontinuities in the bone surface (in 2 

perpendicular planes). 

• The US has 3× greater sensitivity than 

conventional radiography in detecting 

erosions < 2 mm. 

• More frequent in patients with long-

standing disease, recurrent attacks, and 

tophi. 

 

2. Specific Ultrasound Features in Gout 

A. Double Contour Sign (DCS) 

• Highly specific for gout. 

• Appears as a hyperechoic band on the 

surface of hyaline cartilage, independent 

of insonation angle. 

• Seen in symptomatic and asymptomatic 

joints, and in hyperuricemia. 

• Can resolve with sustained urate-lowering 

therapy (SUA < 6 mg/dL for ≥7 months). 

• Should be differentiated from the cartilage 

interface sign. 

B. MSU Deposits: Tophi and Aggregates 

• Tophus: 

o Heterogeneous, 

hyperechoic/hypoechoic, possibly 

with acoustic shadowing. 

o Often surrounded by a small anechoic 

rim. 

o Described as resembling “wet sugar 

clumps” with irregular or oval shapes. 

• Aggregates: 

o Appear as hyperechoic foci, resistant to 

changes in gain setting or insonation 

angle. 

o Occasionally generates a posterior 

acoustic shadow. 

• Intra-articular and Intrabursal Tophi: 

o Seen as heterogeneous hyperechoic 

aggregates with poorly defined 

margins, with/without shadowing. 

C. Doppler Ultrasound in Tophi     

Assessment 

• Distinguishes active (hot) from inactive 

(cold) tophi based on vascular signals. 

• Direct measurement of tophi is possible 

with US callipers. 

• Demonstrates good sensitivity to change 

in response to treatment. 

 

Advantages and Limitations of Ultrasound 
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CONVENTIONAL CT (CCT) AND 

DUAL-ENERGY CT (DECT) IN 

THE DIAGNOSIS OF GOUT 

Advanced imaging techniques such as 

Conventional Computed Tomography (CCT) 

and Dual-Energy Computed Tomography 

(DECT) offer unique advantages in the 

diagnosis, characterization, and 

monitoring of gout, especially in chronic 

stages. Their ability to visualize urate crystal 

deposition and structural joint damage 

complements other imaging modalities like CR, 

US, and MRI. 

 

1. Conventional CT (CCT) 

Strengths: 

• High resolution and contrast, ideal for 

detecting bony changes and tophi. 

• Superior to MRI and CR for detecting: 

o Bone erosions:  

appear as punched-out lytic lesions 

with sclerotic, overhanging margins. 

o Tophi:  

identifiable as soft tissue masses with 

distinct attenuation, aiding 

differentiation from other soft tissue 

abnormalities. 

Limitations: 

• Not helpful in acute gout: 

o Cannot detect inflammatory changes, 

such as synovitis, tenosynovitis, or 

osteitis. 

• Radiation exposure is a concern. 

• Less sensitive in detecting early 

inflammatory changes compared to US 

and MRI. 

Clinical Utility: 

• Especially valuable in chronic tophaceous 

gout. 

• Used to monitor disease burden and 

assess treatment response. 

• Confirmed microscopic accuracy in 

identifying MSU crystals within tophi. 

• Measurement of tophi on CT shows high 

correlation with physical examination (e.g., 

Vernier callipers). 

 

2. Dual-Energy CT (DECT) 

Principle: 

• Utilizes two different X-ray energy spectra 

to differentiate materials based on their 

attenuation properties. 

• Leverages differences in density, atomic 

number, and photon beam energy to 

specifically identify MSU crystal deposits. 
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Advantages: 

• Most accurate modality for detecting 

urate deposits in: 

o Joints 

o Tendons 

o Ligaments 

o Soft tissues 

• Capable of detecting: 

o Subclinical gout 

o Early erosions 

o Soft tissue changes 

• Useful for differential diagnosis from: 

o Septic arthritis 

o Psoriatic arthritis 

o Pigmented villonodular synovitis 

(PVNS) 

Limitations: 

• Does not detect cartilage surface urate 

deposits (e.g., the Double Contour Sign 

on US). 

• False negatives may occur due to: 

o Low-density tophi (low crystal content) 

o Small deposits (<2 mm) 

o Suboptimal technical parameters 

• False positives can occur in: 

o Nail beds 

o Skin 

o Areas with metal artifacts 

o Severe osteoarthritis 

• Not widely available 

• Costly and involves radiation exposure 

similar to or higher than CCT 

ADVANCED IMAGING IN THE 

DIAGNOSIS AND MONITORING OF 

GOUT 

Magnetic Resonance Imaging (MRI) 

MRI offers high-resolution visualization of soft 

tissues and joint structures, but its findings in 

gout are nonspecific. Typical features include 

synovial thickening, joint effusion, bone 

erosions, and bone marrow oedema 

hallmarks of inflammation shared with other 

arthritis’s. Gouty tophi exhibit homogeneous 

low to intermediate signal intensity on T1-

weighted images and heterogeneous low to 

intermediate signal intensity on T2-

weighted images, depending on the hydration 

level and calcification of the deposits. While 

MRI is not routinely used due to its high cost 

and limited accessibility, it remains valuable 

in assessing gout at atypical anatomical sites 

(e.g., spine, tendons, or deep soft tissues) where 

other modalities may be less informative. 

 

Nuclear Scintigraphy 

Nuclear scintigraphy plays a limited role in the 

routine diagnosis of gout. It lacks specificity 

and is rarely utilized in clinical practice. 

Positive uptake is usually observed 

incidentally, when scintigraphy is performed 

for unrelated indications. Its inability to directly 

visualize urate crystals and poor anatomic 

resolution restricts its diagnostic value in gouty 

arthritis. 
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Positron Emission Tomography 

(PET/CT) 

PET/CT, particularly using 18F-fluoro-2-

deoxy-D-glucose (FDG), has shown 

potential in case reports for identifying gout-

related inflammation. Increased FDG uptake 

in articular and periarticular regions, including 

tophi, has been documented, making it a 

helpful tool when gout presents in unusual 

or unclear anatomical  

locations. However, its use remains 

experimental and is not standard in gout 

evaluation, due to limited evidence, high 

cost, and radiation exposure. 

 

Current Limitations and Future Directions 

Despite significant advances in gout imaging 

over the past decade, there remains no 

universally accepted imaging modality for 

standardized outcome measurement in clinical 

trials or long-term monitoring. Each modality 

MRI, US, DECT, and CCT offers unique 

advantages for assessing specific aspects of the 

disease, such as inflammation, crystal burden, 

and joint damage. 

To enhance diagnostic precision and 

prognostic assessment, researchers advocate 

for: 

• Prospective longitudinal studies of 

hyperuricemia and gout using DECT and 

US, 

• Development of gout-specific disease  

activity indices that go beyond serum uric 

acid levels, and 

• Improved integration of advanced 

imaging techniques to refine disease 

staging, monitor progression, and evaluate 

therapeutic responses. 

As the field evolves, multimodal imaging 

approaches will likely be crucial for optimizing 

gout management, particularly in chronic and 

complex cases. 

 

UNDERSTANDING GOUT IN 

PRIMARY CARE 

Gout is a common inflammatory arthritis that 

primarily affects the joints, often presenting 

with acute flares. Here's a concise overview 

based on your provided information: 

 

Diagnosis of Acute Gout Flare 

• Examination & Medical History:  

Diagnosis is usually made based on the 

typical pattern of joint involvement and 

medical history. Red flags such as trauma, 

surgery, intra-articular injections, fever, or 

poor general health should be ruled out. 

• Uric Acid Crystal Detection:  

While uric acid crystals in joint fluid (via 

puncture) can confirm the diagnosis, this is 

often avoided in cases where clinical 

findings already suggest gout due to the 

risks associated with joint puncture. 

• Serum Uric Acid Levels:  
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A normal serum uric acid level during an 

acute flare does not rule out gout, as levels 

may decrease due to the precipitation of uric 

acid in the joint. Conversely, high uric acid 

levels increase the likelihood of gout but are 

not conclusive on their own. 

o Recommendation: Measure uric acid 

levels a few weeks post-flare to monitor 

disease progression. 

 

Differential Diagnosis 

Several conditions must be considered in the 

differential diagnosis of acute gout: 

• Septic Arthritis:  

Infection in the joint mimicking gout. 

• Trauma:  

Injury-related inflammation can resemble a 

gout flare. 

• Active Arthritis:  

Inflammatory conditions like rheumatoid 

arthritis (RA) need to be ruled out. 

• Pseudogout:  

Caused by calcium pyrophosphate crystals, 

often mimicking gout. 

• Rheumatoid Arthritis (RA):  

A Chronic inflammatory disorder that may 

present with similar symptoms. 

 

Laboratory Tests 

• Monitoring Chronic Gout:  

Annual testing of uric acid levels is 

recommended to monitor disease 

progression and retention levels in patients 

with chronic gout. 

• Atypical Progression:  

In cases where the disease course is unusual, 

laboratory tests may help clarify the 

diagnosis and distinguish from other 

conditions. 

 

Imaging 

• Conventional Imaging:  

Not useful in early gout, as radiologic 

changes in bone are typically absent until the 

disease is in its later stages. 

• Tophi Detection:  

Early detection of tophi (urate deposits) in 

soft tissues can aid in monitoring disease 

progression and treatment. 

• Sonography:  

Ultrasound is non-invasive and can identify 

synovial inflammation and vascular 

changes, showing a "double contour sign" 

indicative of urate crystal deposition. 

• Dual-Energy CT (DECT):  

Can detect uric acid crystal deposits but 

should be used with caution due to its 

radiation exposure, cost, and relatively low 

sensitivity. It is generally reserved for 

unclear cases where differential diagnoses 

are still uncertain. 

 

Key Takeaways 

• Diagnosis of gout is primarily clinical, with  
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uric acid crystal detection providing 

confirmation when needed. 

• A normal uric acid level during an acute 

flare doesn't rule out gout. 

• Differential diagnosis should include septic 

arthritis, pseudogout, RA, and trauma. 

• Chronic gout requires ongoing monitoring 

of uric acid levels. 

• Conventional imaging isn't helpful in early 

gout, but ultrasound can assist in early 

detection of inflammation or tophi. 

• DECT is an option for difficult-to-diagnose 

cases but has limitations. 

 

MANAGEMENT OPTIONS FOR 

GOUT 

Gout appears as the best-understood and most 

manageable rheumatic disease. Lifelong 

lowering of uricemia under specific targets 

allows dissolving the pathogenic crystals and 

suppressing disease manifestations. However, 

therapeutic failure is frequent and has led to the 

production of recommendations. Failure is 

often due to poor adherence to urate-lowering 

drugs ULD, underlining the need for patient 

and physician education. 

 

MANAGEMENT OF GOUT FLARES 

Gout flares are intensely painful and 

inflammatory episodes requiring rapid 

initiation of therapy. Early intervention 

optimizes outcomes. Treatment options 

include colchicine, NSAIDs, 

corticosteroids, and in refractory cases, 

interleukin-1 (IL-1) inhibitors. These agents 

may be used alone or in combination, 

depending on severity, comorbidities, and 

contraindications. 

 

1. Colchicine 

Mechanism:  

Inhibits microtubule polymerization, 

disrupting neutrophil function and 

inflammation. 

Dosing Strategy: 

• Acute Flare (Early Onset within 12 

hours): 

o 1.2 mg initially, followed by 0.6 mg 

one hour later (total 1.8 mg). 

o Shown to be as effective as traditional 

high-dose regimens, with fewer side 

effects. 

Therapeutic Window & Toxicity: 

• Narrow therapeutic index—toxicity can be 

fatal. 

• Early gastrointestinal symptoms (nausea, 

vomiting, diarrhoea) may signal toxicity. 

• Severe toxicities: Neutropenia, multi-

organ failure, rhabdomyolysis. 

Maximum Dose: 

• 2 mg/day (divided doses). 

Renal Adjustments: 

• eGFR 30–60 mL/min: 0.5–0.6 mg/day. 

• eGFR 15–30 mL/min: 0.5–0.6 mg every  
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2–3 days. 

• eGFR <15 mL/min or dialysis: 

Contraindicated. 

Hepatic Impairment: 

• Reduce dose due to biliary clearance. 

Drug Interactions (CYP3A4 and P-gp 

inhibitors): 

• High-risk interactions: Cyclosporine, 

ketoconazole, erythromycin, ritonavir. 

o Adjust dose to 0.3 mg every 3 days. 

• Moderate interactions: Diltiazem, 

verapamil. 

o Adjust dose to 1.2 mg every 3 days. 

• Statins: Risk of rhabdomyolysis, 

especially in CKD, monitor creatine kinase 

(CK). 

• Macrolides: Avoid, except azithromycin 

(no known interaction). 

 

2. NSAIDs / COX-2 Inhibitors (COXIBs) 

Mechanism:  

Inhibit cyclooxygenase enzymes, reducing 

prostaglandin-mediated inflammation. 

Examples: 

• Indomethacin, Naproxen, Diclofenac 

• COXIBs (e.g., celecoxib) for patients at 

higher GI risk. 

Administration: 

• Use the maximum authorized dose. 

• Consider proton pump inhibitor (PPI) 

co-therapy for GI protection. 

Precautions: 

• Avoid in patients with renal insufficiency, 

peptic ulcer disease, or cardiovascular 

disease. 

 

3. Corticosteroids 

Oral Therapy: 

• Prednisone 30 mg/day for 5–7 days. 

• Effective, even as first-line therapy, 

especially when NSAIDs and colchicine are 

contraindicated. 

Considerations: 

• May exacerbate hypertension, diabetes, 

and fluid retention. 

• Add low-dose colchicine (0.5–1 

mg/day) if not contraindicated to prevent 

rebound flares post-steroid withdrawal. 

Intra-articular Steroids: 

• Triamcinolone acetonide or 

methylprednisolone. 

• Useful for mono- or pauci-articular 

involvement. 

• Particularly valuable in patients with renal 

or systemic contraindications to oral 

therapy. 

• Safe, rapid relief despite lack of RCTs. 

ACTH (adrenocorticotropic hormone): 

• Shown to alleviate gout inflammation in 

open-label studies. 

 

4. IL-1 Inhibitors (For refractory or 

contraindicated cases) 

Mechanism:  



                                                                                                      GOUT- UNDERSTANDING PATIENT VOICE AND  
                                                                                                                                                   GLOBAL PERSPECTIVES 

 
 

35 
 

Block IL–1–mediated inflammation central to 

gout flare pathogenesis. 

• Anakinra (IL-1 receptor antagonist): Off-

label use supported by open-label studies. 

• Canakinumab (IL-1β monoclonal 

antibody): Approved after RCTs comparing 

it with intramuscular triamcinolone. 

 

Indications: 

• Patients with frequent or severe flares, 

contraindications or resistance to 

colchicine, NSAIDs, and steroids. 

Contraindications: 

• Active infection—risk of immunosupp -

ression-related complications. 

 

MANAGEMENT OF CHRONIC GOUT 

AND PREVENTION OF FLARES 

Uricemia targets 

To obtain MSU crystal dissolution, SUA should 

be lowered to values that are under the MSU 

saturation point. SUA target should be below 

6 mg/dL in all gouty patients and below 

5 mg/dL in severe gout patients, to allow more 

rapid dissolution of the crystal load. 

Hyperuricemia must be routinely checked by 

measuring SUA levels. This approach has been 

recently challenged by researchers who 

recommend treating gout to control symptoms 

rather than to target a uricemia level.  

The main reason for this guideline is the 

present lack of rigorous treat to target trial. 

However, numerous clinical and 

pathophysiological data already tell us that 

lowering uricemia under the saturation point is 

the best and most reliable way to control gout 

symptoms in the long run, and that prescribing 

ULTs without checking that uricemia is 

lowered enough is a frequent cause of gout 

treatment failure.  

 

Serum Uric Acid (SUA) Targets 

Goal: 

Achieve and maintain serum uric acid below 

the saturation point of monosodium urate 

(MSU) crystals. 

 

 

Patient education 

Patient education is key to gout management 

success. Information should be given on the 

pathophysiology of the disease, its relationship 
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with uricemia, its curable nature, uricemia 

targets to be reached, the life-long nature of 

urate-lowering treatment, the importance of 

treating flares early, the mechanisms of ULD-

induced flares, and ways to prevent them. 

Patient education takes time and must 

frequently be repeated, but it is a mandatory 

tool to achieve success in long-term gout 

management. [20, Rank 5] 

 

 

Diet and lifestyle changes 

Following epidemiologic demonstration of the 

influence of these lifestyle factors on the risk of 

gout, studies recommended weight loss in 

obese patients; avoidance of beer (including 

non-alcoholic), spirits, and sugar sodas; 

restriction of meat and seafood intake; and 

increased intake of skimmed-milk products, 

together with enhanced physical activity. Very 

scarce evidence, however, supports the efficacy 

of these changes. Small and short-term 

controlled studies show that milk decreased 

uricemia and that weight loss associated with 

moderate calorie/carbohydrate restriction, and 

increased proportional intake of protein and 

unsaturated fats were found to have a beneficial 

effect on serum urate and lipoprotein levels. 

 

Diet modification appears to be less effective 

than ULD to control hyperuricemia. However, 

combining both is very successful in the 

management of chronic gout. Furthermore, to 

allow moderate SUA reduction, lifestyle 

changes, exercises, and most importantly, loss 

of weight loss are important tools to control the 

metabolic syndrome and cardiovascular 

diseases associated with gout. Diet 

modification aiming to correct hypertension or 

metabolic syndrome has been shown to lower 

uricemia. Targeting SUA is a key component of 

gout treatment, which, when properly done in 

the long run, disappearance of disease features. 

 

Cessation of hyperuricemic drugs 

Attempts should be made to stop drugs that 

increase uricemia. This is mainly the case with 

antihypertensive drugs. Thiazide and loop 
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diuretics increase uricemia by an average of 

0.65 and 0.96 mg/dL, respectively. Beta-

blockers, non-losartan ARBs, and ACE 

inhibitors have also been associated with an 

increased risk of gout and increased uricemia. 

Calcium channel inhibitors and losartan should 

be privileged. In cardiac failure, spironolactone, 

which does not affect uric acid, can be advised 

when possible. Cardio-protective aspirin 

modestly increases uricemia, and replacement 

by clopidogrel can be considered. [21, Rank 4]. 

 

Drugs That Increase Uricemia: 

 

 

 

Urate-lowering drugs (ULDs) 

1. Indications for Urate-Lowering 

Therapy (ULT) 

The indications for initiating urate-lowering 

therapy have expanded due to increased 

recognition of the adverse effects of chronic 

hyperuricemia, including its association with 

cardiovascular and renal diseases. ULT is 

classically indicated in cases of: 

• Recurrent or severe gout (e.g., tophaceous 

gout) 

• Uric acid nephrolithiasis 

• Chronic kidney disease (CKD) 

• Cardiovascular comorbidities 

• Persistent hyperuricemia (>8 mg/dL) 

• Early-onset gout (<40 years) 

Given the progressive nature of gout and the 

potential for extensive monosodium urate 

(MSU) crystal deposition, early discussion 

regarding ULT is recommended after the first 

confirmed gout flare. This approach may 

prevent long-term joint damage and reduce 

flare frequency. 

2. General Principles of ULT Initiation 

and Maintenance 

Initiating ULT can paradoxically increase the 

risk of gout flares due to mobilization of urate 

crystals from tissue deposits. To mitigate this 

risk: 

• ULDs should be introduced at low doses 

with gradual titration. 

• Prophylactic anti-inflammatory therapy 

(e.g., colchicine 0.5–1 mg/day or naproxen 

250 mg/day) is advised for at least 6 

months. 
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• Tophaceous gout may require extended 

prophylaxis due to the slower rate of crystal 

dissolution. 

Even after achieving complete dissolution of 

MSU crystals, the target serum urate should be 

maintained below 6 mg/dL lifelong to prevent 

recurrence. Regular monitoring (every 6 

months) is necessary to assess adherence and 

identify factors (e.g., weight gain, medication 

changes) that may elevate serum urate. 

Patient education is critical in enhancing 

adherence, which is notably poor in gout, often 

due to misconceptions about the disease being 

purely acute. Emphasizing the chronic 

inflammatory burden and need for long-term 

control is essential for successful management. 

 

Allopurinol 

Allopurinol, a purine-structured xanthine 

oxidase inhibitor (XOI), remains a first-line 

ULD. It is metabolized to oxypurinol, its active 

metabolite, which inhibits both xanthine 

oxidase and purine synthesis via HGPRT and 

PRPP synthetase pathways. 

 

1. Pharmacokinetics and Dosing 

Considerations: 

• Once-daily dosing is feasible due to 

oxypurinol’s long half-life. 

• The uric acid-lowering effect is dose-

dependent. 

• Standard dosing is 100–300 mg/day, but up  

to 800–900 mg/day may be required in 

patients with higher body weight or 

concomitant diuretic use. 

• Renal excretion necessitates dose 

adjustments in CKD, though recent 

evidence supports careful titration to target 

without strict adherence to creatinine 

clearance-based limits. 

 

2. Drug Interactions: 

• Contraindicated with azathioprine and 6-

mercaptopurine due to the risk of severe 

toxicity. 

 

3. Adverse Effects: 

• Common:  

gastrointestinal upset, rash (2–4%) 

• Rare but serious:  

allopurinol hypersensitivity syndrome 

(AHS), Stevens-Johnson syndrome (SJS), 

toxic epidermal necrolysis (TEN), DRESS 

syndrome 

• Risk factors: 

 renal impairment, high starting dose, 

female sex, and certain HLA genotypes 

(e.g., HLA-B*58:01 in Asians). 
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Febuxostat 

Febuxostat is a non-purine, selective xanthine 

oxidase inhibitor used for the management of 

hyperuricemia in gout. Available as 40, 80, and 

120 mg tablets, it offers superior urate-lowering 

efficacy compared to allopurinol 300 mg/day. 

 

1. Pharmacokinetics and Dosing 

Considerations: 

• Once-daily oral administration 

• Mixed hepatic and renal metabolism 

permits use without dose reduction in mild-

to-moderate CKD 

• Effective even in patients with creatinine 

clearance <30 mL/min, based on small 

studies 

2. Drug Interactions: 

• Like allopurinol, contraindicated with 

azathioprine or 6-mercaptopurine 

 

3. Adverse Effects: 

• Common:  

mild skin rashes, transient liver enzyme 

elevation 

• Rare:  

serious hepatic and renal hypersensitivity 

• Increased cardiovascular risk observed in 

clinical trials; caution advised in patients 

with existing cardiovascular disease 

 

Uricosuric Agents 

Uricosurics enhance renal excretion of uric acid 

by inhibiting tubular reabsorption. These 

agents are generally used: 

• As monotherapy in underexcretion of urate 

without a history of urolithiasis 

• In combination with XOIs, when target 

urate levels are not achieved 

 

1. General Considerations: 

• High fluid intake and urinary alkalization 

(pH >6) are essential to prevent uric acid 

nephrolithiasis. 

• Contraindicated in patients with uric acid 

stones or marked hyperuricosuria. 

2. Probenecid: 

• First-generation uricosuric, dosed at 250 mg 

twice daily initially, increased weekly up to 1 

g twice daily 

• Drug interactions due to effects on renal 

excretion of other drugs 

• GI and cutaneous intolerance are relatively 

common 
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Sulfinpyrazone 

• Less widely available 

• Dose:  

200–400 mg/day in divided doses 

• Side effects include GI upset, rash, bleeding 

tendencies, and rare hematologic toxicity 

 

Benzbromarone 

• Potent once-daily uricosuric (100–200 

mg/day) 

• Retains efficacy in CKD 

• Withdrawn in Europe due to hepatotoxicity 

but still used in parts of Asia under 

monitored conditions 

 

Urate Oxidases 

Urate oxidases convert uric acid into allantoin,  

a more soluble and easily excreted metabolite. 

These are typically used in specific clinical 

contexts: 

1. Rasburicase: 

• Recombinant uricase with a short half-life 

• IV use approved for tumor lysis syndrome 

• Off-label use in refractory tophaceous gout 

has been reported 

 

2. Pegloticase: 

• PEGylated recombinant uricase 

• Approved for treatment of chronic 

refractory gout 

• Administered IV (8 mg every 2 weeks) 

• Highly effective in lowering serum urate and 

resolving tophi 

 

3. Adverse Effects and Monitoring: 

• Development of anti-drug antibodies is 

common (~50%), leading to treatment 

failure and infusion reactions 

• Serum urate should be measured within 24 

hours before each infusion; discontinuation 

is recommended if levels are not reduced 

• Should not be co-administered with other 

ULDs to avoid masking treatment failure 

 

DIETARY MANAGEMENT OF GOUT 

Overview and Rationale 

Non-pharmacologic strategies, particularly 

dietary and lifestyle modifications, play a vital 

adjunctive role in the comprehensive 

management of gout. These strategies are 

beneficial for all patients, regardless of disease 

severity, and are aimed at: 

• Educating patients on the pathophysiology 

and management of gout 

• Supporting adherence to urate-lowering  

therapy (ULT) 

• Reducing the risk of comorbidities 

• Promoting long-term health maintenance 

• Patients must understand key aspects of 

gout, including: 

• The chronic nature of hyperuricemia 
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• The importance of achieving and 

maintaining target serum uric acid (SUA) 

levels (<6 mg/dL) 

• The need for long-term ULT 

• The rationale behind prophylactic anti-

inflammatory use during ULT initiation 

 

Role of Diet in Gout Management 

While dietary modification alone is insufficient 

for achieving optimal urate control, it remains 

an important supportive measure. Diet should 

not be considered a replacement for 

pharmacologic ULT, as exclusive reliance on 

dietary interventions can delay appropriate 

therapy and result in poor disease control. 

The primary dietary goals in gout 

management include: 

• Supporting weight loss in overweight or 

obese patients 

• Improving metabolic and cardiovascular 

profiles 

• Reducing systemic inflammation 

• Minimizing intake of purine-rich and urate-

promoting foods 

Dietary Components to Limit or Avoid 

Certain foods and beverages have been shown 

to elevate serum urate levels and/or trigger 

gout flares. These should be consumed with 

caution or avoided, especially in individuals 

with recurrent attacks: 

 

High-fructose corn syrup is of particular 

concern as it enhances endogenous uric acid 

production via the purine degradation pathway. 

 

Recommended Dietary Patterns 

The following dietary approaches are 

associated with improved uric acid metabolism 

and reduced risk of gout: 

 

1. DASH Diet (Dietary Approaches to Stop 

Hypertension): 

• Rich in fruits, vegetables, whole grains, 

legumes, and low-fat dairy 

• Low in sodium, saturated fats, and added 

sugars 

• Shown to reduce SUA and cardiovascular 

risk 
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2. Mediterranean Diet: 

• Emphasizes olive oil, fish, plant-based 

foods, and nuts 

• Includes moderate intake of dairy and 

poultry 

• Associated with decreased inflammation 

and improved metabolic parameters 

• These diets not only support urate 

reduction but also address common gout-

related comorbidities such as: 

 

o Obesity 

o Hypertension 

o Type 2 diabetes mellitus 

o Dyslipidaemia 

o Coronary artery disease 

 

Weight Loss and Serum Uric Acid 

Weight reduction through calorie-controlled 

diets has been shown to significantly lower 

serum urate levels. Benefits include: 

• Improved insulin sensitivity 

• Reduced inflammation 

• Enhanced renal uric acid clearance. A 

gradual weight loss of 1–2 pounds (0.5–1 

kg) per week is recommended to prevent 

urate fluctuations that may trigger flares. 

 

Dietary Impact: Genetics vs. Lifestyle 

Emerging evidence suggests that: 

• Genetic factors account for a larger 

proportion of serum urate variation than 

dietary patterns alone. 

• A meta-analysis found that individual food 

items have only modest effects on SUA 

levels. Nonetheless, dietary modifications 

remain valuable for general health 

promotion and as part of a multimodal 

approach to gout management. 
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CONCLUSION 

Gout is a debilitating disease of increasing 

worldwide prevalence and is associated with 

multiple comorbidities that lead to significant 

pain, disability, impaired quality of life, and 

societal costs. The silver lining is that gout is 

entirely curable, and through the use of a treat-

to-target approach, it is possible to decrease 

MSU crystal deposition burden, prevent further 

crystal deposition, and subsequently eliminate 

the acute and chronic inflammation caused by 

gout. Several pharmacologic agents can be used 

alone or in combination to treat acute flares, 

and also to lower the concentration of SUA 

below the level of solubility. Despite all these 

tools at our disposal, gout remains a poorly 

controlled disease, and patients continue to 

suffer. Gout care can be improved dramatically 

through ongoing research, patient and provider 

education focusing on optimal management, 

and treating to a target SUA level of < 6 mg/dl 

(0.360 mmol/l) or better. [30, Rank 5] 
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