Joint Bone Spine 86 (2019) 437-443

Elsevier Masson France

EM

www.em-consulte.com/en

Available online at

ScienceDirect
www.sciencedirect.com

Review

How should we manage asymptomatic hyperuricemia? )

Check for
updates

Gérard Chalés

Faculté de Médecine de Rennes, 2, avenue du professeur Léon-Bernard, 35000 Rennes, France

ARTICLE INFO ABSTRACT

Article history:
Accepted 10 September 2018
Available online 11 October 2018

The definition of asymptomatic hyperuricemia remains unclear, as no consensus exists about the serum
urate cutoff or the relevance of ultrasound findings. Comorbidities associated with hyperuricemia have
increased in frequency over the past two decades. Hyperuricemia (and/or gout) may be a cause or a
consequence of a comorbidity. Whereas epidemiological studies suggest that hyperuricemia may be

Keywords: ) ) ) linked to cardiovascular, metabolic, and renal comorbidities, Mendelian randomization studies have not
Asymptomatic hyperuricemia provided proof that these links are causal. Discrepancies between findings from observational studies
Ultrasonography

and clinical trials preclude the development of recommendations about the potential benefits of urate-
lowering therapy (ULT) in individual patients with asymptomatic hyperuricemia. The risk/benefit ratio
of ULT is unclear. The risk of developing gout, estimated at 50%, must be weighed against the risk of
cutaneous and cardiovascular side effects of xanthine oxidase inhibitors. The need for optimal comor-
bidity management, in contrast, is universally accepted. Medications for comorbidities that elevate urate
levels should be discontinued and replaced with medications that have the opposite effect. Therapeutic
lifestyle changes, weight loss as appropriate, and sufficient physical activity are useful for improving gen-
eral health. Whether ULT has beneficial effects on comorbidities will be known only when well-powered
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interventional trials with relevant primary endpoints are available.
© 2018 Société francaise de rhumatologie. Published by Elsevier Masson SAS. All rights reserved.

1. Introduction

While the incidence of gout has more than doubled over the
past two decades [1], the prevalence of hyperuricemia, which
is the main risk factor for gout, has risen only slightly, from
19.1% in 1988-1994 to 21.5% in 2007-2008 in the National Health
and Nutrition Examination Survey (NHANES) [2]. This discrepancy
proves that hyperuricemia is not the only factor responsible for
the mounting incidence and prevalence of gout. The increasing
prevalence of hyperuricemia may be ascribable to the expanding
obesity epidemic; dietary changes including greater consump-
tion of purine-rich processed foods, alcohol, and fructose; and the
increasing use of diuretics. The last 20 years have witnessed sub-
stantial rises in the frequencies of comorbidities associated with
hyperuricemia (and gout), including hypertension (+15%), diabetes
(+19%), renal failure (+17%), hyperlipidemia (+40%), and morbid
obesity (+19%) [1]. Hyperuricemia (and/or gout) may be a cause
or a consequence of a comorbid condition. The management of
comorbidities associated with hyperuricemia therefore deserves
careful attention [3,4], particularly when the hyperuricemia is
asymptomatic [5], and although proof of a causal link is lack-

E-mail addresses: gerard.chales@chu-rennes.fr, gerard.chales@orange.fr

https://doi.org/10.1016/j.jbspin.2018.10.004

ing. Indeed, whereas epidemiological data indicate a link between
hyperuricemia and comorbidities, Mendelian randomization stud-
ies, which compared the phenotypes of patients with and without
genetic susceptibility factors for hyperuricemia, did not produce
convincing evidence that hyperuricemia causes cardiovascular,
metabolic, or renal disease [6-9]. Nevertheless, in a study confined
to patients free of comorbidities in order to eliminate confound-
ing [10], asymptomatic hyperuricemia was associated with a crude
hazard ratio of 1.82 for incident coronary events [11].

Another factor that confers importance to asymptomatic hype-
ruricemia and the associated comorbidities is the independent
U-shaped association linking hyperuricemia to mortality. This asso-
ciation persists in both men and women after adjustment for
confounders including renal function [12]. These data warrant an
appraisal of the best management of patients with asymptomatic
hyperuricemia. More specifically, whether and to what extent urate
levels should be lowered deserves discussion.

2. From asymptomatic hyperuricemia to gout: selecting the
cutoff

Hyperuricemia can be defined based on statistical or physico-
chemical criteria. A statistical definition, however, is inappropriate,
since it would require certainty regarding the pathogenic cutoff,
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i.e., the saturation point, which is the plasma level above which
monosodium urate (MSU) can no longer dissolve and therefore
crystallizes, in both men and women. The plasma MSU saturation
point is usually defined as 6.8 mg/dL (408 wmol/L) or 7.0 mg/dL
(420 pwmol/L). However, values are lower at temperatures found
in the body, i.e., 6.4 to 6.6 mg/dL (384-392 p.mol/L) at 37°C and
6.0mg/dL (360 wmol/L) at 35°C (the estimated temperature at
the great toe). The MSU saturation point within joint tissues is
unknown [13]. The 6.0 mg/dL (360 wmol/L) cutoff is used in the
latest recommendations issued by the European League Against
Rheumatism (EULAR) [14].

Epidemiological studies may provide information of use for
selecting the best urate level cutoff. The incidence rate of a first
gout attack increased sharply with urate levels in the Normative
Aging Study (NAS) of 2046 initially gout-free males, who were
followed for 15years [15]. The cumulative 5-year incidence rate
was 30.5% for baseline urate levels above 10.0 mg/dL (600 pmol/L),
compared to 0.6% for the 6.0-6.9 mg/dL (360 to 414 p.mol/L) range
and 0.5% for values lower than 6.0 mg/dL (360 wmol/L). Nonethe-
less, among males whose baseline urate level was above 9.0 mg/dL
(540 pmol/L), 78% did not develop gout over the next 5years. In
a study of 18,889 participants from four cohorts [16], the cumu-
lative incidence rate increased from 0.6% (95% CI, 0.40%-0.80%)
after 3 years to 3.2% (95% CI, 2.8%-3.6%) after 15 years. The 15-year
incidence rate increased with baseline urate levels from 1.1% (95%
Cl, 0.9%-1.3%) for levels <6.0 mg/dL (360 p.mol/L) to 49% (95% (I,
31%-67%) for levels > 10.0 mg/dL (600 wmol/L). Thus, about half the
participants whose baseline urate level was above > 10.0 mg/dL did
not develop gout. A systematic review of prospective cohort studies
showed that the frequency of gout increased from less than 1/1000
person-years for urate levels <6.0 mg/dL (360 p.mol/L) to 70/1000
person-years for urate levels > 10.0 mg/dL (600 wmol/L) [17]. These
data establish a role for factors other than the urate level [16] in the
development of gout, such as substances that inhibit or facilitate
crystal formation when tissue MSU levels are high and/or genetic
and environmental factors (e.g., fructose intake) that modulate the
inflammatory response to MSU deposits. The available data suggest
that sustained urate levels above 6.0 mg/dL (360 pmol/L) increase
the risk of gout to an extent that varies with the urate level and
the duration of chronic hyperuricemia. The interval from asymp-
tomatic hyperuricemia to tophaceous gout varies from 3 to 42 years
(mean, 11 years) [18], and the rate of MSU crystal growth is slow.

Defining the upper limit of the normal plasma urate range as
6.0 mg/dL (360 umol/L) has the advantage of providing both a cut-
off for the risk of gout and a target for urate-lowering therapy (ULT),
thereby benefiting the partnership with the patient [13]. How-
ever, the urate level cutoff above which the risk of cardiovascular,
metabolic, and renal diseases increases has not been determined.
In a cohort of young adults, an increased risk of developing hyper-
tension occurred at urate levels below those associated with MSU
deposition, i.e. at 57 mg/dL (342 pmol/L) in males and 4.5 mg/L
(270 pmol/L) in females [19].

3. Do imaging study findings challenge the definition of
asymptomatic hyperuricemia?

Asymptomatic gout (also known as pre-gout or hidden gout) has
been defined as imaging study evidence in patients with chronic
hyperuricemia of clinically silent MSU deposits [20]. However, nei-
ther the risk of nor the time to symptomatic gout development
in patients with pre-gout is known [21]. Hyperuricemia is neces-
sary but not sufficient for the development of gout (symptomatic
hyperuricemia) [2]. Several ultrasonography or dual-energy com-
puted tomography (CT) studies identified MSU deposits in joints
and tendons of 30% to 50% of patients with chronic asymptomatic

hyperuricemia(Table 1) [22-32,33]. Similar proportions of patients
with ultrasound MSU deposits were found in a study of patients
with early gout [34]. By dual-energy CT, MSU deposits were visi-
ble in 20% of patients treated for rheumatoid arthritis (including
70% with seronegative disease), suggesting either the concomi-
tant presence of both diseases or a rheumatoid-like presentation
of gout [35]. Finally, whether visible to the naked eye or detected
only by imaging studies, focal or diffuse MSU deposits may be
painless and completely asymptomatic, particularly when located
subcutaneously. Among adult sons of patients with gout, nearly
30% had asymptomatic MSU deposits visible by ultrasonography of
the metatarsophalangeal joints [36]. All participants with deposits
had urate levels>5.0mg/dL (300 pmol/L). Thus, patients with a
family history of gout should undergo ultrasonography of the
first metatarsophalangeal joints and serum urate assays [36]. MSU
deposits are visible as a double-contour sign or as tophi with or
without erosions [20,37]. In addition, low-grade inflammation by
power Doppler has been demonstrated in one quarter of patients,
indicating that MSU crystals can trigger inflammatory pathways
(IL-6 et IL-8) in patients with asymptomatic hyperuricemia [29].

These data have prompted the development of a new classi-
fication system for the stages of gout [33,38], with the addition
of asymptomatic MSU deposits between asymptomatic hyper-
uricemia without deposits and intermittent gout attacks with
deposits. This new ultrasound-based classification may require a
reappraisal of ULT indications. The European Medicines Agency
(EMA) has approved the xanthine oxidase inhibitor febuxostat for
chronic hyperuricemia with MSU deposition. Whether not only
gout, but also asymptomatic MSU deposits should be considered
when selecting the approved indications of new ULTs deserves
evaluation.

4. Do the associations with cardiovascular, metabolic, and
renal comorbidities support the treatment of asymptomatic
hyperuricemia?

Associations linking hyperuricemia to cardiovascular and renal
disease were first reported in the 19th century. Epidemiologi-
cal and experimental data obtained over the past decade point
to strong associations between hyperuricemia and hypertension,
cardiovascular events, renal failure, sleep apnea and metabolic
disease [5,39-41]. Cell culture and animal studies [42] have pro-
vided further evidence that hyperuricemia may be involved in
renal failure, hypertension, and metabolic syndrome [8]. However,
the long time interval from the onset of hyperuricemia to the
onset of cardiovascular and renal comorbidities makes it unclear
whether hyperuricemia is a risk marker [43-46] or an indepen-
dent causal factor [47-50] for non-gout diseases (comorbidities).
In addition, although hyperuricemia antedates the comorbidities,
reverse causality cannot be ruled out [5]. Box 1 lists the reasons
that may explain the discrepancies in the results of epidemiological
studies vs. randomized clinical trials regarding the links between
hyperuricemia and comorbidities.

4.1. Urate levels and the kidney

Evidence supporting a causal link between urate and renal dis-
ease include the induction of hyperuricemia by oxonic acid in rats
and the fact that hyperuricemia and decreased renal urate excretion
antedate the development of renal disease in patients with famil-
ial juvenile hyperuricemic nephropathy [5,51]. Serum urate levels
increase with the progression of chronic renal failure, although the
causal role for hyperuricemia in this phenomenon is controversial
[52,53].In 16 of 20 epidemiological studies, urate levels were asso-
ciated with the development or progression of chronic renal failure
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Table 1
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Findings upon ultrasonography and dual-energy computed tomography in patients with asymptomatic hyperuricemia compared to patients with normal uric acid levels and

to patients with gout (modified from [38]).

Authors Mean UAL us Findings Joints imaged Frequency Frequency Frequency
in pts with AHU DECT in the AHU in the normal in the group
(mg/dL) group (%) uricemia group with gout
Puig [22] 8.5 us Tophus Knees, ankles 12/35 (34) - -
Howard [23] 8.0 us DC/tophus 1st MTPJ 5/17 (29) 1/19(5) 7/14 (50)
Pineda [24] 8.1 us DC/tophus Knees, 17/100(17) 0/104 (0) -
1st MTPJ 25/100 (25) 0/104 (0)
foot 18/50 (36) 0/52(0)
DeMiguel [25] 8.5 us DCor Knee, foot 11/26 (42) - -
hypo-echoic
focus
Keen [28] 7.0 us Aggregates Wrist, knee, (53.3) - (68.3)
DC 3rd MCP, ankle, (23.3) (34.1)
Tophus 1st and 2nd (15) (26.8)
PD MTPJs (36.7) (35)
Reuss-Borst [26] 8.1 us DC Wrist, knee 29/372 (8) 2/192 (1) 44/324 (14)
Elbow, ankle
1st MTPJ,
1st MCPJ
Stewart [27] 7.7 us DC 1st MTPJ (36) (13) 37)
Tophus (0) (0) (13)
Erosion (2) 3) (33)
Effusion (22) (18) 9)
Synovitis - (0) (2)
Estevez-Garcia [29] 7.8 us Aggregates 1st MTPJ 2/30(7) 0/31(0) 10/30 (33)
DC 8/30(27) 0/31(0) 8/30(27)
Tophus 0/30(0) 0/31(0) 15/30 (50)
Erosions 2/30(7) 0/31(0) 13/30 (43)
Synovitis 20/30(67) 14/31 (45) 23/30(77)
Sun [30] 8.1 DECT MSU deposits Foot 19/22 (86) - 79/80(99)
Dalbeth [31] 9.8 DECT MSU deposits Foot 6/25 (24) - 27/33(82)
Wang [32] 7.8 DECT MSU deposits Foot, ankle 7/46 (15) - -

UAL, mean uric acid level; pts, patients; AHU, asymptomatic hyperuricemia; US, ultrasonography; DECT, dual-energy computed tomography; MTPJ, metatarsophalangeal
joint; MCPJ, metacarpophalangeal joint; DC, double contour; PD, power Doppler; MSU, monosodium urate.

Box 1: Reasons for discrepancies among studies of
associations linking hyperuricemia to comorbidities
(modified from [50]).

Hyperuricemia was variably defined (notably between
males and females).

Confounders (e.g., fructose intake) were not consistently
adjusted for.

Hyperuricemia may be a cause or a consequence of comor-
bidities.

Observational studies cannot provide proof of causality.

The number of events for the study parameter is low in
low-risk populations.

The populations in metaanalyses are heterogeneous.

Sample sizes were small and statistical power limited in
randomized clinical trials of urate-lowering therapies.

Urate-lowering therapies may act via several mechanisms
including urate lowering and xanthine oxidase inhibition (com-
parison with a uricosuric is useful).

In Mendelian randomization studies, the populations were
heterogeneous and environmental factors were not consid-
ered; furthermore, no data exist on the potential effects of
genetic polymorphisms on urate-related biological mecha-
nisms.

[54]. In two metaanalyses of 13 and 15 observational studies in
190,718 and 99,205 patients, respectively, hyperuricemia was an
independent risk factor for chronic renal failure in patients with
normal baseline renal function [55,56]. Hypertension may act as
a mediator between hyperuricemia and chronic renal failure [57]
and may also be a marker for renal failure [58]. Nonetheless, at least
four observational studies found no significant association between
hyperuricemia and progression of chronic renal failure [54]. In con-

trast, in two recent metaanalyses, hyperuricemia was significantly
associated with both the risk of acute renal failure and mortality in
patients who had chronic renal failure [59,60]

Recent heterogeneous interventional trials [54,61] and two
metaanalyses [62,63] suggest promising outcomes with ULT,
including slower rates of chronic renal failure progression and
glomerular filtration rate decline, a glomerular filtration rate
increase from 79 to 92 mL/min, decreased blood pressure, and
decreased proteinuria. Nevertheless, the results remain incon-
clusive [64] with both allopurinol and febuxostat [65]. Vast
randomized clinical trials of ULT are needed to determine whether
ULT has kidney-protective effects [5]. None of the available clin-
ical trials provides sufficient evidence to recommend ULT in
patients with asymptomatic hyperuricemia. In Japan, 84% to 89%
of nephrologists are in favor of ULT in patients with asymptomatic
hyperuricemia and chronic renal failure stage 3 to 5, whereas in
the US only 4% of rheumatologists initiate ULT in patients with
asymptomatic hyperuricemia [66]. This discrepancy in prescribing
behavior probably stems from differences in knowledge about gout
and in the treatment goal (which is to prevent chronic renal failure
progression for nephrologists).

4.2. Urate levels and cardiovascular disease

Many epidemiological studies have identified significant asso-
ciations linking urate levels to both cardiovascular disease and risk
factors for cardiovascular disease (hypertension, dyslipidemia, dia-
betes, obesity, metabolic syndrome, renal failure). Hyperuricemia is
viewed either as a risk marker or as an independent risk factor for
the development of cardiovascular disease [5,67]. Hyperuricemia
was associated with cardiovascular disease in a vast population of
patients with asymptomatic hyperuricemia, after adjustment for
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Table 2

Pros and cons of urate-lowering therapy in patients with asymptomatic hyperuricemia.

Pros [20]

Cons [75]

May prevent progression to symptomatic gout

May prevent structural disease progression (erosions)

MSU deposits within tissues induce low-grade inflammation

Gout may deserve to be defined as the presence of MSU deposits regardless of
the presence of clinical manifestations

Uric acid is involved in the pathogenesis of cardiovascular, metabolic, and
renal diseases (high risk patients)

Allopurinol therapy has been associated with decreased mortality

50% of patients with AHU do not go on to develop gout [16]

US of the 15t MTP] does not show structural damage in patients with AHU [27]
US of the1st MTPJ] shows no evidence of inflammation in patients with AHU [27]
Imaging study signs of MSU deposition are not entirely specific [37]

Mendelian randomization studies have failed to confirm that urate levels are
linked to comorbidities [6]

Allopurinol therapy has been associated with increased mortality

The risk/benefit ratio of ULT is unclear; allopurinol induces cutaneous adverse
events and febuxostat cardiovascular adverse events

No interventional studies are available [5] to confirm that ULT improves
comorbidities [21]

No recommendations are available (except in Japan [81])

MSU: monosodium urate; AHU: asymptomatic hyperuricemia; US: ultrasonography; MTPJ: metatarsophalangeal joint; ULT: urate-lowering therapy.

nearly all the common confounders, as well as in patients with
heart failure, atrial fibrillation, or coronary artery disease [40].
Coronary artery calcifications by coronary angiography were more
severe in patients with asymptomatic hyperuricemia and ultra-
sound evidence of articular MSU deposits than in patients with
hyperuricemia but no deposits and in patients with normal urate
levels [68]. Data from animal models and epidemiological stud-
ies support a causal link between hyperuricemia and hypertension
[50,69]. In prospective cohort studies, treatment refractoriness of
hypertension was greater in patients with hyperuricemia, chronic
kidney disease, type 2 diabetes, or metabolic syndrome [5].

The hypothesis of a causal link leading from hyperuricemia
to hypertension was tested in a randomized placebo-controlled
trial in obese adolescents with prehypertension [70]. ULT using a
xanthine oxidase inhibitor or a uricosuric significantly decreased
systolic and diastolic blood pressure values, by a mean of 10
and 9mmHg, respectively. Xanthine oxidase produces reactive
oxygen species that inhibit the production of nitric oxide, poten-
tially leading to endothelial damage. In observational studies and
randomized controlled trials concerning cardiovascular diseases,
results were variable antioxydant or lowering urate effect? with
xanthine oxidase inhibitors [71]. The latest metaanalysis, in which
the included studies had a low-to-fair level of evidence, suggested
that xanthine oxidase inhibitors may diminish the incidence of
cardiovascular events in high-risk patients but that the cardio-
protective effect was lost when allopurinol was given in dosages
above 300 mg/d, most notably in combination with furosemide
[72]. Heart failure failed to improve with 600 mg of allopurinol
[73]. A study based on a Markov state-transition model suggested
that allopurinol therapy for asymptomatic hyperuricemia may be
more effective in preventing cardiovascular events in males with
urate levels>7.0mg/dL (420 pmol/L) and in females with urate
levels >5.0mg/dL (300 wmol/L) [74]. At present, xanthine oxi-
dase inhibitor therapy is neither recommended nor accepted for
cardiovascular event prophylaxis in patients with asymptomatic
hyperuricemia [75,76].

4.3. Urate levels and metabolic syndrome

In a metaanalysis [77] and a prospective study from Italy
[78], each 1.0 mg/dL increase in the serum urate level was asso-
ciated with a 30% and 50% increase, respectively, in the risk
of metabolic syndrome. Furthermore, in the Italian study, each
1.0mg/dL increase was also associated with an increased risk of
fasting glucose elevation and of type 2 diabetes, and this effect was
greatest in patients whose age was above the median value [78].
In another study, each 1.0 mg/dL increase was associated with a
6% to 11% increase in the risk of type 2 diabetes [79]. However, a
Mendelian randomization study found no evidence of a causal link

Box 2: Management of asymptomatic hyperuricemia
(modified from [69]).

Identify factors causing or contributing to the hype-
ruricemia (lifestyle factors such as alcohol consumption,
obesity, drugs that raise urate levels).

Investigate the patient for a cause to the hyperuricemia.

Identify all comorbidities (body mass index, abdominal cir-
cumference, blood pressure, cardiovascular risk score) and
ensure that the treatment of each is optimal.

Perform a physical examination and ultrasonography to
look for monosodium urate deposits (skin, joints, kidney).

Monitor serum urate levels and renal function at regular
intervals.

Perform the following laboratory tests: blood cell counts,
liver function tests, serum glucose, lipid profile, renal function
tests, and calcium and phosphate levels.

Estimate the fractional excretion of urate and measure uri-
nary pH.

between hyperuricemia and type 2 diabetes [6]. Similarly, clinical
trials have failed to convincingly establish that lowering the urate
levels is effective in preventing chronic kidney disease in patients
with diabetes [80].

5. Managing asymptomatic hyperuricemia

Box 2 lists the steps to take before initiating treatment.

5.1. Pharmacological urate-lowering therapy (ULT)

Given the discrepancies between observational studies and clin-
ical trials, it is too early to make recommendations regarding the
potential benefits of ULT in individuals with asymptomatic hyper-
uricemia[69]. Table 2 lists the pros and cons of ULT in asymptomatic
hyperuricemia. The risk/benefit ratio of ULT in this indication is
unclear [75]. Few data are available on the efficacy of allopurinol
and febuxostat for treating conditions other than gout. The level of
evidence is insufficient to indicate that lowering the urate levels in
asymptomatic patients can prevent gout, cardiometabolic disease,
or renal failure [75,76]. The EULAR, British Society of Rheumatol-
ogy, and American College of Rheumatology do not recommend
ULT in patients with asymptomatic hyperuricemia [76]. However,
the Japanese Society of Gout and Nucleic Acid Metabolism suggests
that ULT be initiated in asymptomatic patients whose urate levels
are>8.0mg/dL (480 wmol/L) [81].

The risk of developing gout must be weighed against the risk
of adverse drug effects. Neither allopurinol nor febuxostat are
devoid of adverse effects. A study of severe cutaneous adverse reac-
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tions in 602 patients entered into a French registry in 2003-2016
showed that the main culprit was allopurinol given for inappro-
priate reasons (51.9%; 95% CI, 42.3%-61.5%), chiefly asymptomatic
hyperuricemia, due to the increasing use of allopurinol to treat
comorbidities associated with hyperuricemia [82]. In new allop-
urinol users, the annual incidences of allopurinol hypersensitivity
reactions [83], admission, and deaths were 0.5%, 0.2%, and 0.04%,
respectively, and the risk of adverse events was twice as high in
patients given allopurinol because of asymptomatic hyperuricemia
[82]. Among patients with severe allopurinol-induced toxic epider-
mal necrolysis, 60% to 86% were being treated for asymptomatic
hyperuricemia. A French pharmacovigilance study conducted over
2007-2010 identified 69 cases of drug reaction with eosinophilia
and systemic symptoms (DRESS) due to allopurinol, which was
the most common cause and was associated with a very high risk
of DRESS (odds ratio, 47.6; 95% CI, 35.8-63.2) [84]. With febuxo-
stat the risk of cutaneous reaction seems moderately increased in
patients who have a history of allopurinol-induced adverse cuta-
neous reaction (no cross-reactivity)[85],and DRESS is less common
with febuxostat than with allopurinol [86].

Febuxostat and allopurinol have similar adverse event profiles.
This similarity extends to the recently reported adverse cardio-
vascular events. In the CARES study in 6190 patients who were
randomized to febuxostat or allopurinol and followed for a mean
of 32 months, the main outcome measure was a composite crite-
rionincluding cardiovascular death, nonfatal myocardial infarction,
nonfatal stroke, and coronary syndrome requiring bypass graft
surgery [87]. The proportion of patients meeting this criterion was
10.8% with febuxostat and 10.4% with allopurinol (relative risk
[RR], 1.03). However, higher values were found in the febuxostat
arm than in the allopurinol arm for all-cause mortality (RR, 1.22;
95% CI, 1.01-1.47) and cardiovascular mortality (RR, 1.34; 95% CI,
1.03-1.73).

Given these data, every effort should be made to avoid prescrib-
ing ULT for inappropriate indications, with the goal of preventing
severe adverse cardiovascular and cutaneous events. The risk of
such events should be disclosed to the patient. In February 2013, the
French National Drug Safety Agency (Agence Nationale de Sécurité
du Médicament, ANSM) modified the summary of product charac-
teristics for allopurinol in order to state clearly that asymptomatic
hyperuricemia does not indicate allopurinol therapy.

In contrast, appropriate medical management of comorbidities
must be provided to patients with asymptomatic hyperuricemia
[4,5,14]. All physical examinations and investigations needed to
assess comorbidities should be performed. When possible, drugs
that increase urate levels should be discontinued. Examples of
such drugs include beta-blockers, angiotensin conversion enzyme
inhibitors, angiotensin Il receptor antagonists other than losar-
tan, diuretics, and low-dose aspirin. Instead, drugs that increase
renal urate excretion should be given [14], such as fenofibrate
[88] or atorvastatin for dyslipidemia, losartan or calcium channel
inhibitors for hypertension, biguanides and glitazones for diabetes
(sodium-glucose cotransporter 2 inhibitors, known as iSGLT2 or
gliflozins, are not yet commercially available in France), clopido-
grel instead of aspirin, and spironolactone as the preferred diuretic
agent whenever possible [89].

5.2. Non-pharmacological treatments

5.2.1. Therapeutic lifestyle changes

Changes in lifestyle factors, notably the diet, can avoid excessive
uric acid production [90]. The severely purine-restricted diet is no
longer recommended given its limited effectiveness, palatability,
and continuation rate. Furthermore, severe purine restriction leads
to anincrease in the consumption of refined carbohydrates and sat-

urated fats, which in turn result in insulin resistance and elevations
in blood levels of glucose, triglycerides, and LDL cholesterol [91].

Dietary advice should focus on preventing cardiovascular dis-
ease and metabolic syndrome (obesity and insulin resistance), with
urate lowering as a possible added benefit. Hypertension can be
combatted by a diet that is high in fruit, vegetables, nuts, legumes,
low-fat dairy products, and whole grains, while being low in salt,
soft drinks, red meat, and processed meat. In patients with baseline
urate levels above 6.0 and 7.0 mg/dL, this diet produced urate level
decreases of 1.0 and 1.3 mg/dL, respectively [92]. This effect was
obtained within 30 days and was sustained after 90 days [93].

The required dietary changes are very simple and can be sum-
marized in five points: eliminate beer with or without alcohol,
strong alcoholic beverages, and soft drinks that contain fructose
(asindicated on the label); limit the consumption of animal protein
and of a few purine-rich foods, by alternating between lean meat
and fish, in moderate amounts; prefer low-fat dairy products: 250
to 500 mL of milk or the equivalent in other diary products supplies
10% to 20% of the protein requirements (1 g/kg/day); allow coffee,
including decaffeinated coffee; and encourage vitamin C supple-
mentation (500 to 2000 mg/d, except in patients with a history
of oxalate renal lithiasis), which lowers the urate level and pro-
vides cardiovascular benefits [94]. The Mediterranean diet, known
to produce antioxidant and anti-inflammatory effects, was associ-
ated with a 20% reduction in urate levels in a small study of patients
with asymptomatic hyperuricemia [95]. Furthermore, in a Spanish
population of elderly patients at high cardiovascular risk, better
adherence to the Mediterranean diet was associated with a lower
risk of hyperuricemia [96].

In patients with gout, however, no proof exists that dietary
changes exert therapeutic effects [97,98]. Therapeutic lifestyle
changes have only small effects on urate levels but remain valuable
to improve general health, given the high frequency of comorbidi-
ties in patients with hyperuricemia or gout, who are at particularly
high risk for cardiovascular disease. Smoking cessation should be
encouraged. All the components of metabolic syndrome should be
treated. Finally, realistic weight loss goals (—5% to —15%) should be
set and physical activity encouraged.

5.3. Weight loss

Weight loss (>5 kg) achieved by therapeutic lifestyle changes or
bariatric surgery has been reported to decrease urate levels by 10.0
t0 8.0 pmol/dL[99].Ina systematic review of longitudinal studies in
obese or overweight patients with gout, the decrease ranged from
16.8 to 3.0 wmol/dL [100].

5.4. Physical activity

The many benefits of physical activity include increased well-
being, chronic disease prevention, mortality reduction, and a
favorable multisystemic effect. In 100 postmenopausal Japanese
women, a Nordic walking program produced a synergistic
association between decreases in urate and triglyceride lev-
els and diminished insulin resistance. [101]. A vast Taiwanese
study assessed 467,976 individuals including 25% with urate
levels>7.0mg/dL (420 wmol/L), comparing active participants
(physical activity for 150 minutes per week or for 30 minutes per
day at least 5days a week) to inactive participants [102]. Mortal-
ity was 11% lower in active and 27% higher in inactive patients
with hyperuricemia compared to patients without hyperuricemia.
Activity was associated with a 3.7 mg/dL (222 pmol/L) reduction in
urate levels and with a 4- to 6-year life expectancy gain compared
to inactivity. The effect of physical activity was the same in patients
with and without comorbidities.
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Unfortunately, both physicians and patients show poor adher-
ence to these non-pharmacological measures [99], chiefly due to
insufficient knowledge about both gout and the benefits of lifestyle
changes to overall health. In addition, many physicians have lim-
ited interest in nutritional education. Finally, the frequent feeling
among patients that they are being blamed for their eating habits
decreases adherence.

6. Conclusions

Prescribing ULT (xanthine oxidase inhibitor or uricosuric) to
decrease the serum urate level is not currently a priority in
patients with asymptomatic hyperuricemia. In contrast, optimal
management of cardiovascular, metabolic, and renal comorbidities
associated with hyperuricemia is a matter of urgency. Conse-
quently, close cooperation between the primary-care physician
and rheumatologist is crucial, and therapeutic patient education
should be provided [99]. Interventional trials with sufficient sta-
tistical power and relevant primary endpoints [103] are needed to
determine whether ULT benefits in terms of comorbidity allevia-
tion can exceed the risk of long-term cutaneous and cardiovascular
adverse events. The many unresolved issues include the urate level
cutoff above which ULT is in order, the optimal duration of ULT,
and whether xanthine oxidase inhibitors or uricosurics should be
preferred. A clinical risk score specifically designed for gout, similar
to the cardiovascular risk score, might provide useful therapeutic
guidance [75].
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