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Conséquence du dépôt de cristaux d’urate de sodium
lié à une hyperuricémie prolongée dans le sang

Uricémie > seuil de
solubilité (plasma: 416
mmol/l)

De Sèze, coll perso

Continuum
Hyperuricémie
asymptomatique

Accès aigu goutteux

Goutte sévère

NEJM 2011

FdR HTA
FdR IRénale
FdR syndrome métabolique
FdR de mortalité

IL-1 +++
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Reins et goutte
L’uricémie dépend des apports et des synthèses puriniques, et de l’excrétion rénale de
l’acide urique
Lancet 2008

L’hyperuricémie résulte d’une incapacité à augmenter l’excrétion urinaire
des urates suite à une augmentation des apports puriniques

GENETIQUE DE
LA GOUTTE
Most of the genes that
associated with serum
uric acid levels or gout
are involved in the
renal urate-transport
system

The variance in urate levels
explained by genetic
variants is small : 6%
their clinical utility for
gout risk prediction seems
low
Nat. Rev. Rheumatol. 2012
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DIURETIQUES ET GOUTTE

BMJ 2012

- Nested case-control study.
- To search for independent associations of antihypertensive
drugs with the risk of incident gout among people with
hypertension
Participants All incident cases of gout (n=24 768) among adults
aged 20-79 and a random sample of 50 000 matched controls.

Risks of incident
gout were:
Diuretics
RR: 2.36 (2.21 to 2.52)
β blockers*
RR: 1.48 (1.40 to 1.57)
Converting enzyme inhibitors*
RR: 1.24 (1.17 to 1.32)

Calcium channel blockers*
RR: 0.87 (0.82 to 0.93)
Losartan
RR: 0.81 (0.70 to 0.94)

FACTEURS ALIMENTAIRES

James Gillray, published by H. Humphrey, 27 St. James's Street, London July 13, 1799.
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HEALTH PROFESSIONALS FOLLOW-UP STUDY

Use of the 2 most recent NHANES studies
-NHANES-III (1988–1994)
- and NHANES 2007–2008, in which participants
were asked about the presence of gout
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Models

Prevalence

CI 95 %

Logistic Regression 1

0.9 %

0,8-1,1 %

Logistic Regression 2

0.9 %

0,7-1,0 %

CART

0.9 %

0,7-1,1 %

ARD 2014
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ARD 2014

Gout is frequently
associated with
hypertension, type 2
diabetes mellitus
(T2DM), obesity

Causality ?

ARD 2014
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Hyperuricaemia and Health Outcomes Beyond Gout

Cardiovascular complications
•
•
•
•
•

Hypertension
Coronary heart disease
Peripheral arterial disease
Heart failure
Stroke

Metabolic disorders

Renal dysfunction
• Onset and progression
of kidney disease
• Kidney stone formation

Hyperuricemia
and gout

• Type 2 diabetes
• Metabolic syndrome
• Obesity

Mortality
• All-cause mortality
• Death due to cardiovascular
causes

Richette P, et al. Nat Rev Rheumatol 2014;10:654–61.
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A population-based prospective cohort study was performed of 1423 middle-aged
Finnish men initially without cardiovascular disease, cancer, or diabetes. Follow-up: 11.9
years. The main outcome measure was death from cardiovascular disease and any
cause.

Kaplan-Meier hazard curves for cardiovascular (A) and all-cause
(B) death for serum uric acid categorized into thirds.
CV death

All-cause death

Niskanen LK et al Arch Int Med 2004
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Individuals with SUA levels at either extremes are at higher risk for
all-cause and cardiovascular mortality

Data are from 354 110 subjects
who were enrolled in the study
during the 9-year study period

Rheumatology (Oxford). 2013 Jan;52(1):127-34

ARD 2013

- 706 patients with gout
(1992–2008). Mean follow-up was 47
months

- 64 (9.1%) patients died, death being attributed
to vascular causes in 38 (59%) patients

Multivariate analysis

Adjusted HR

95% CI limits

There is an excess of mortality in gout: the severity of gout—presence of subcutaneous tophi—and
previous exposure to high SU levels may play a role in mortality
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ARD 2015

Cohort study
Risk of incident coronary heart disease (CHD), cerebrovascular (CVD) and peripheral vascular disease (PVD) was
compared in 8386 patients with an incident diagnosis of gout, and 39 766 age, sex and registered general practice
matched controls, in the 10 years following incidence of gout

CHD, coronary heart disease; CVA, cerebrovascular attack; CVD, cerebrovascular disease; MI, myocardial infarction; PVD, peripheral vascular disease; TIA, transient ischaemic attack.

patients with gout (especially women) were at greatest risk of incident vascular events
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Possible Mechanisms of Uric Acid-Mediated
Cardiovascular Disease
Hyperuricaemia

Effect on the brain
• Associated with increased risk
of stroke
• Associated with poor long-term
outcome for stroke
• May impair autoregulatory response
of the cerebral arterioles
• Increases risk of vascular dementia

Effect on the kidney
• May cause activation of the
renin-angiotensin system
• May cause microvascular and
inflammatory changes in the kidney
• Impairs the autoregulatory response
of the kidney
• May cause interstitial macrophage and
T-cell infiltration
• May cause afferent arteriolopathy

• May cause kidney disease progression
• May cause kidney transplant
dysfunction
• May be involved in pre-eclampsia

Effect on the heart
•
•
•
•

May cause endothelial dysfunction
Increases oxidative stress
May cause microvascular disease
Induces vascular smooth muscle cell
proliferation
• May cause a reduction in endothelial
NO bioavailability

• May cause hypertension
• May cause diastolic dysfunction
• Associated with increased mortality in
congestive heart failure and CAD
• Associated with cardiac microvascular
disease and poor outcome following MI

CAD=coronary artery disease; MI=myocardial infarction; NO=nitric oxide.
Kanbay M, et al. Heart 2013;99:759–66.
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Pro-oxidant Effects of Uric Acid and Hyperuricaemia

Purines
Xanthine oxidase
Uric acid

Free oxygen
radicals?2,3
Hyperuricaemia

Oxidative stress1

1.
2.
3.
4.

Oxidative modification
of proteins and lipids3

Redox-dependent
low-grade
inflammation1,3,4

Kanbay M, et al. Blood Purif 2014;37:172–8
Neogi T. J Rheumatol 2008; 35:734–737
Sautin YY, et al. Am J Physiol Cell Physiol 2007;293:C584–96
Baldwin W, et al. Diabetes 2011;60:1258–69
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Proposed Mechanism For Uric Acid-Mediated
Hypertension

IUGR=Intrauterine growth restriction; ROS=reactive oxygen species.
Feig DI, et al. N Engl J Med 2008; 359:1811–21.
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XO inhibition: beyond gout
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Permet la dissolution des dépôts uratiques et
la guérison de la goutte
Cible:

2016 EULAR

2007 BSR

2010 Japon

2012 ACR

6 mg/dL
(360 µmol/L)

5 mg/dL
(300 µmol/L)

6 mg/dL
(360 µmol/L)

6 mg/dL
(360 µmol/L)

Moyens :
a) Arrêt des médicaments hyperuricémiants
(diurétiques, aspirine faible dose)
b) Modifications du style de vie
c) Médicaments hypouricémiants

MEDICAMENTS
HYPO-URICEMIANTS (AMM)
Inhibiteurs de synthèse
Allopurinol
Febuxostat

Uricosuriques
Probénécide
Benzbromarone
Fénofibrate
Losartan

Pegloticase
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URICEMIE AU COURS DES PHASES 3
POOLÉES

60 mg/l

Differences in Mode of XO Inhibition
between Allopurinol and Febuxostat
Febuxostat

numerous interactions
Center of enzyme reaction

Hydrophobic interaction
Ion bond
Hydrogen
bond

XO
（oxidized form,
reduced form）
）

π-π interaction
Van der Waals
interaction

Allopurinol
XO

Oxypurinol

Center of enzyme reaction

酵素反応の
酵素
中心
反応
の中
心

水素結合

Covalent
bonding

π-π相互作用

XO
（reduced form）
）

Oxypurinol dissociates from XO in time (t1/2 = 300 min) by spontaneous reoxidation of the enzyme, resulting in recovery of XO activity
Okamoto K. et al.: J Biol Chem. 278(3) 1848, 2003, Okamoto K.：Yakuri to Chiryo．38（11）：955,2010
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Struthers A , and Shearer F Heart 2012;98:1543-1545

Potential pharmacological benefits of
xanthine oxidase inhibitors
Improves endothelial/vascular dysfunction.
Reduces vascular tissue oxidative stress.
Increases ATP/energy in ischaemic tissue.
Reduces exercise induced myocardial
ischaemia.
Increases tissue oxygen in ischaemic tissue

Lancet 2010

The primary endpoint was the time to ST depression, and
the secondary endpoints were total exercise time and time
to symptoms (chest pain).

6 semaines
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Lancet 2010

Exercise tolerance test
(ETT),
The primary endpoint was the time to ST depression, and
the secondary endpoints were total exercise time and time
to symptoms (chest pain).

ARD 2014

Case-control study: compared patients with first-ever MI and matched controls.
The study sample consisted of 2277 MI patients and 4849 matched controls.
Use of allopurinol was reported by 3.1% of cases and 3.8% of controls

The adjusted OR (95% CI) for MI with allopurinol use was 0.73 (0.54 to 0.99)
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Heart 2015
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Feig et al. JAMA 2008
Inclusion: criteria were adolescents aged
11 through 17 years with confirmed stage
1 hypertension (BP95th percentile for
sex, age, and height percentile) who had
a serum uric acid level of 6 mg/dL or
higher,

?

Martinon et al. Nature. 2006
Liu-Bryan et al, A&R 2005,52, 2936-46
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- 532 patients with stable coronary disease were randomly assigned colchicine 0.5 mg/day or no colchicine and followed for a median
of 3 years.
- The primary outcome was the composite incidence of acute coronary syndrome, out-of-hospital cardiac arrest, or noncardioembolic
ischemic stroke

The reduction in
the primary
outcome was
largely driven
by the reduction
in the number of
patients
presenting with
ACS
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Diabetic patients with contraindication to a drug-eluting stent, undergoing PCI with a BMS, were randomized to
receive colchicine 0.5 mg twice daily or placebo for 6 months. Restenosis and neointima formation were studied
with angiography and intravascular ultrasound 6 months after the index PCI.
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Conclusions
• Uric acid may have a pivotal role in clinical conditions beyond
gout
• Hyperuricaemia is associated with oxidative stress, oxidative
modifications to proteins and lipids and redox-dependent lowgrade inflammation
• Pathological changes associated with hyperuricaemia and gout
may linked to cardiovascular disaeses
• Lowering SUA levels/XO inhibition might have CV benefit
• Low dose colchicine might be cardioprotective
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