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Abstract

Gout is a type of inflammatory arthritis with drastically increasing incidence since last twenty years. Increased serum
uric acid levels and deposition of urate crystals in joints and soft tissues are known to stir-up the symptoms of gout.
Patient’s quality of life (Qol) suffers markedly due to inflammation, pain, restricted mobility, health economic burden
and suboptimal therapeutics associated with gout. Related articles published between 2007 and 2018 were reviewed
with the help of different databases including PubMed, Springer link, Medline, Google scholar and Science direct. To
ensure the accuracy and credibility of data, articles published only in indexed journals were considered. Gout is a
common metabolic disorder that is provoked by increased level of serum uric acid. Presence of other comorbidities i.e.
hypertension, diabetes and cardiac diseases precipitate the rate of mortality. Number of gout patients is shown to
increase in developed countries whereas developing countries remain at high risk category. The enormous increase in
gout is due to chronicity, lack of awareness among patients, poor diagnosis, suboptimal treatment and economic burden.
Risk factors associated with gout are well identified and pathophysiology is well-established hence, measures can be
taken to improve diagnosis and to ensure cost effective options for the treatment. To curtail the global health burden
and to improve patient quality of life there is need: to reduce exposure to risk factors, to promote awareness, to institute
robust prophylactic measures, to modify lifestyle, to establish signs for early diagnosis and to develop optimized
treatment strategies and policies.
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1. Introduction

Gout is a common chronic inflammatory condition of joints recognized since ages [1]. Previously, gout was considered
as a benign disease which was known to be provoked by either alcohol consumption or overeating [2]. Later, studies
confirmed that it is a metabolic disorder which results due to the deposition of urate crystals in kidney, joints, skin and
various other tissues [3]. It is also known as “men disease” because its occurrence is quite greater in males than females
[4]. Prevalence of gout in men is four times greater than in females which is probably due to the presence of estradiol
in females that inhibits the synthesis of urate crystals [5]. Gout is associated with multiple comorbidities including
diabetes [4], hypertension, stroke and myocardial infarction being the most common of all [6]. Presence of other
comorbidities raise the mortality rate and decline overall life expectancy [7]. Raised serum uric acid (about more than
6.8 mg/dl) is known as hyperuricemia which is the sign for the gout manifestation [8].

A surge in serum uric acid generates urate crystals which is followed by the formation of renal stones and development
of tophi that subsequently progress towards the gouty arthritis [9]. The disease spectrum extends from subclinical
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hyperuricemia to acute gouty arthritis then to chronic tophaceous gout, which if persists for longer time eventually
leads to more severe stage called chronic arthopathic gout [10]. Prevalence of gout is quite common among developed
countries whereas, in emerging countries occurrence of disease is noticeably high. Increased and chronic consumption
of meat, alcohol, sugar and protein rich diet are the key factors for the initiation and aggravation of gout [11]. Acute
pain, subcutaneous tophi and persistence of low grade inflammation for longer time cause deformation of joints,
restricted mobility and permanent disability that negatively influence patient’s Qol [12]. Deposition of uric acid crystal
may often damage kidneys and the condition may even progress to chronic nephritis [13].

Globally, the economic burden of disease has drastically increased [14] due to the suboptimal disease care, poor
diagnosis [15] lack of awareness, communication gap among patients and health care professionals, little understanding
of disease and its treatment and inaccessibility of medicines [16]. Increased hospitalization of gout patients is also a
major health concern because of its direct influence on the cost of treatment [17]. Due to multiple comorbidities, it is
difficult to estimate exact economic burden exerted by gout. However, monetary burden associated with the gout can
be limited by promoting awareness, prior diagnosis, life style modification and through optimizing treatment strategies
[18].

2. Epidemiology

Globally, the most common type of inflammatory arthritis that prevailed in human population is gout [19]. The
epidemiological data suggests that the rate of incidence and prevalence of gout has tremendously increased since last
few years. In United States (US), and Europe the prevalence of gout has increased many folds since last twenty years
[13]. In United Kingdom (UK), more than 700,000 people are suffering from gout. It has also been estimated that
annually about four million outdoor gout patients visit hospitals in United Kingdom [20]. According to another estimate,
out of every thousand patients, 1.4 females and 4 males are affected by the gouty arthritis every year [21]. Studies
suggest that disease is more prevalent among males than females especially in those who are above forty five years of
age. On contrary, the risk of incidence of hyperuricemia increases many times in post-menopausal females. Incidence
rate of gout and hyperuricemia is quite high in America too where around 3 million self-reported cases were
documented in a survey [22]. Monetary burden associated with gout is believed to increase in United Kingdom due to
suboptimal treatment and management of the condition [23]. In New Zealand, around 14.9% of pacific island men and
about 9.3% to 13.9% of Maori men are affected by the severe gout [24]. Higher number of hospital visits due to gout is
reported in Asian than Caucasian [25]. Frequency of gout is also seem to increase in mainland of China [26] while in
Germany, more than 1% of adult population is found to be effected by this disease [27].

3. Pathophysiology

3.1. Production of urate crystals

Gout is a metabolic disorder that arises due to increase formation of uric acid [28]. Uric acid is an end product of purine
metabolism. In body, purines are converted to the hypoxanthine which is then converted into the uric acid by the action
of hypoxanthine oxidase. In mammals, uric acid is converted into the allantoin by the action of an enzyme named uricase
which is readily excreted by the kidneys [29]. Underlying mechanism for the development of gout is the increased serum
level of uric acid due to decrease renal excretion [30]. Excretion of uric acid is largely determined by the renal
reabsorption and secretion. The urate transporter 1 is involved in reabsorption process of uric acid. The increased
formation and decreased excretion cause an increase in the serum concentration of uric acid which is subsequently
converted to the monosodium urate crystals [31].

3.2. Inflammatory response in gout

The uric acid exists as needle shape crystals which are identified and ingested by the monocytes and neutrophils.
Release of interleukin-1 and other cytokines initiate the inflammatory response which subsequently triggers the acute
gout attack. Neutrophils with ingested crystals get closed and tightly packed with each other. Consequently, progress to
the cell death following a unique pattern which is called tophaceous gout [32]. Inflammosome comprising of multi-
molecular structure is a pro-cytokine that activates the interleukin-1 which triggers the inflammatory response. Other
mediators that are involved in inflammation include alpha-tissue necrosis factor and interleukin-6 [5]. The interleukin-
1 inhibitors block the discharge of interleukin-1 and thus assist to subside the inflammatory response [33].
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4. Signs and symptoms

Acute gout is presented as intense pain, swelling and redness around the joints. Inter-critical gout is the term that refers
to the asymptomatic period between the gout attacks [34]. Acute gout can be presented with high fever, leukocytosis
and shading skin around the inflamed area, which usually resembles to a condition called cellulitis [35]. The term
“podegra” is specified to acute gout when first metatarsophalangeal joints are affected by the urate crystals [36]. In
acute gout, flares of distinctive pattern are also produced which are presented as the highly inflamed area and exhibited
with pain [37] which usually last for about 5-10 days [38]. Asymptomatic hyperuricemia can persist for many years
and in this period flares can be resolved. Whereas during intervals, crystals can propagate and pile up in joints and may
cause pain, inflammation and destruction of joints which finally results into chronic gouty condition [39]. In chronic
gout, tophi are produced that have unique features and can be diagnosed by the physical and imaging examination.
These tophi appear at the various regions i.e. bone, cutaneous tissues and articular spaces [40]. Due to these flares,
patients with chronic gout experience difficulty in their daily social activities and in addition to this, restricted mobility
also negatively impacts their productivity [41]. Urate crystals may also deposit in different areas of eye which is usually
asymptomatic. Ulcerative keratitis may occur if crystals stacked together in cornea but this is a rare condition [42].

5. Diagnosis

Diagnosis is usually based on clinical judgment although identification of urate crystals is of gold standard but it is
seldom used in routine practice [43]. When synovial aspiration in routine cannot be performed then clinical diagnosis
is usually preferred which is based on physical examination and history of patient [44]. Dual energy computed
tomography (CT) is noninvasive and sensitive technique used to detect uric acid crystals [45]. It produces colored
images of crystals and is helpful in identifying the subclinical tophus and tophus volume [46]. Other methods for
detection of crystals include ultrasonography and microscopy [47].

6. Prevention

Monetary burden for the treatment of gout has increased significantly hence it calls for the need of its prevention by
identifying the risk factors and modification of lifestyle [48]. Increased intake of coffee, soft drinks and fructose boost
the risk of gout. Proper dietary recommendations with lifestyle modification can help to prevent the gout [49].
Protective measures for gout include decreased consumption of animal protein diet, drinking more fluid and increased
the pH of urine [50]. Consumption of vegetables, nuts, fruits, whole grains, dairy products, vitamin C supplements with
weight reduction and exercise can also curtail the risk of gout [51].

7. Treatment

Management and treatment of gout is based on decreasing the serum level of uric acid below 6 mg/dl with the help of
medicines such as allopurinol and probenecid [52]. Customary medications for the treatment include colchicine, non-
steroidal anti-inflammatory drugs (NSAIDs) and adrenocorticotropin hormone [53]. Xanthine oxidase inhibitors in
combination with uricosuric agents are also commonly used [54]. Systemic corticosteroids are effective in management
of acute gout when used for short term doesn’t produce no significant adverse effects [55]. Those patients who are
resistant to or are contraindicated to allopurinol therapy can be managed by febuxostat which is an alternate drug for
the treatment of gout [56].

8. Conclusion

Despite well identified risk factors and clear pathophysiology, gout still remains a major health concern. To cut off the
global health burden and to improve the patient’s Qol there is an utmost need: to reduce exposure to risk factors, to
promote awareness, to institute robust prophylactic measures, to modify the lifestyle, to establish signs for early
diagnosis and to develop optimized treatment strategies and policies.
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