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Diet and nucleotide turnover
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JClin Invese. 2010;12006):1791-1799 ‘
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Insuffisance rénale =

déficit d’élimination
d’acide urique
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Urate crystal Pro-oxidant
deposition (gout) (cardiovascular
| effects?)

Normal sarum level
Human: 4-6 mg/dl (240-350 uM)
Mouse: <1 mgidl (60 uM)

Excretory mechanisms

Urinary 70-80%
Gastrointestinar:

20-30%

v

\Hyperuricemia Hyperuricosuria
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Uric acid crystals
(renal calculi)




Uric acid as an antioxidant: a protective factor in CVD ?

» urate may function as an antioxidant, maybe one of the most
important™ (but can also be pro-oxidative under certain conditions)

e urate can scavenge O,", OHe, and singlet oxygen, blocks the
generation of peroxinitrite’, and prevents degradation of
superoxide dismutase

e uricase mutation could have provided an evolutionary advantage
(longevity, T BP/Na sensitivity)¥

However,
urate levels in CVD are generally associated with worse outcomes

* Simie MG et al. J Am Chem Soc 1989
TSquadrito GL et al. Arch Biochem Biophys 2000

* Ames BN et al .Proc Ntl Acad Sci USA 1981



SERUM URIC ACID IN RELATION TO AGE AND
PHYSIQUE IN HEALTH AND IN CORONARY
HEART DISEASE *

By MENArRD M. GERTLER, New York, N. V., Stanrey M. Garw, and
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Serum uric acid in relation to age and physique in health and in coronary
heart disease. -

p=l]M, GARN SM, LEVINE SA.
olume 34 Nummer & Pagina's 1421-31

include (a) a tendency for serum uric acid to be higher in individuals who
have experienced coronary heart disease prior to the age of forty, and (b)




Uricemie et risque ajusté de mortalite totale et
cardiovasculaire NHANES 1971-1992 (Fang et Alderman)
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Risque par rapport a une
élévation de 1 mg/dl AU JAMA 283:2404-2410. 2000




Causes of cardiovascular disease in
CKD/ESRD - A puzzle with many pieces

Vascular
calcification

Smoking

Oxidative

Endothelial Genetics
stress

dysfunction
Anemia

Insulin
resistance Inflammation

Yet unknown
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Participe au
Risque cardiovasculaire

Adapté de « Advances in Chronic Kidney Disease » November 2012




Uric Acid Level and Elevated Blood Pressure
in US Adolescents Hypertension. 2012
National Health and Nutrition Examination Survey, 1999-2006

Table 2. Relative Odds of Having an Elevated Blood Pressure Among 6036 Adolescents Aged 12-17 Years, National Health and
Nutrition Examination Survey 1999-2006

Crude Adjusted”

Uric Acid Variable (Odds Ratio 95% Cl P Odds Ratio 45% CI P

Per 0.1-mg/dL increase in unc acid 1.36 1.15-1.60 0,001 138 1.16-1.65 0.001
Uric acid level =5.5 vs <55 203 1.38-3.00 0.001 203 1.38-3.00 0.001
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Figure 1. Proposed Mechanism for Uric Acid—Mediated Hypertension.
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Plusieurs études de populations ont
noté qu’une hyperuricémie peut
favoriser I’apparition d’une
Insuffisance renale.

Par ce biais, ’hyperuricémie
participerait au risque CV de PIRC!



Quelques études observationnelles ont relie
Hyperuricémie et risque d’insuffisance renale
dans la population generale

Obermayr et al JASN 2008
Welner et al JASN 2008
Bellomo et al AJKD 2010
Cain et al NDT 2010
Ben-Dov et al NDT 2011
Mok et al NDT 2011



ORIGINAL INVESTIGATIONS AJKD 2010;56:264
Pathogenesis and Treatment of Kidney Disease

Association of Uric Acid With Change in Kidney Function in Healthy
Normotensive Individuals

Gianni Bellomo, MD," Sandro Venanzi, MD," Claudio Verdura, MD," Paolo Saronio, MD,’
Antonella Esposito, MD,? and Mario Timio, MD’

e Prospective observational study

e 900 healthy normotensive blood donors (747 # , 153 § )
e predictor: BASELINE serum uric acid

e outcome: decrease in eGFR > 10 ml/min/1m?73

e evaluation at baseline and after 5 years




Association of Uric Acid With Change in Kidney Function in Healthy
Normotensive Individuals

Gianni Bellomo, MD," Sandro Venanzi, MD," Claudio Verdura, MD,” Paclo Saronio, MD,’
Antonella Esposito, MD,” and Mario Timio, MD’

Uric Acid and Change in Kidney Function

man

e-GFR reduction{mean and 95% C.1.)

T T
B4.5-5.49 B5.5-620
sarum uric acid quartiles

In an adjusted multivariate analysis, serum UA was independently associated
with decrease of eGFR, both in women and in men (HR 1.28 per 1 mg/dl increase)




Serum Uric Acid Levels and Incident
Chronic Kidney Disease in Patients

With Type 2 Diabetes and Preserved
Kidney Func'ion Dighetes Care 35:99-104, 2012

Table 3—Association between serum uric acid levels (included as ¢ confinuous variahic
and incident CEKD in patients with (ype 2 diabetes

OR (95% CID P
Unadjusted association 1.23(1.07-1.43) < [1LO05
Multiple adjusied association
Model 1 .23 (L0813 =005
Model 2 1.21 (1.02=1.45) <l 05
Maodel 3 1,20 {1.03-1.57) =0,03

Cohart size, 1= 1,449, In these univariable and multivariahle logistic regression maodels, hyperuncemia was
inelucled #2 a continuonus variable {for & 1-5D change in setum wric acid level), Multivariable logistic re-
gression madels were adjusted as follows: model 1t age and sex; moclel 22 madel 1 plus BMI, smaoking starus,
dizration of dighetes, insulin therapy, Hhay,, eGFR, albuminuria, systolic Bload pressure, and use ol anti-
hypertensive drugs; and model 2 maodel 1 plos BME, smoking sisus, duration of diabetes, insulin therapy,
e=FR, alburminria, uze of anthyperiensive drags, and changes of both P4, - and systolic blood pressure 2t
the end of follow-up.



Uric Acid and CKD

INSULIN RESISTANCE
DIURET 1S
S
/ DII‘,T.\R\ FACTOR:

Reduced GFR Uric Acid
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Figure 2. Putative mechanisms by which elevated serum
uric acid level may contribute to chronic kidney disease (CKD)
development and progression. Abbreviations: GFR, glomerular
filtration rate; MCP-1, monocyte chemotactic protein 1; NF-KB,

nuclear factor-«B; NO, nitric oxide.

Jalal et al AJKD 2012




Hyperuricemia is independently associated with

Renal dysfunction in Type 2 DM
(Ito et al PLoS ONE 2011)

« 1213 Japonais diabétiques type 2, FU 3,5 ans, relation entre 'AU et le
developpement d’'une IR et du trouble coronaire
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Normouricemia
Hyperuricemia

12 18 24
Observation period (month)

628
207

Number
Normouricemia 792 713
Hyperuricemia 261 235




Hyperuricemia is independently associated with

Coronary Heart Disease in Type 2 DM
(Ito et al PLoS ONE 2011)
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Number at risk ( ) 12 3 36 42 (month)

Hyperuricemia |88 |88 71
Normouricemia 643 643 234




Inhibition Xanthine Oxydase
chez le patient a haut risque CV

revue de Dawson et Walters Br J Clin Pharmacol 2006

Amelioration de la vasodilatation endothelium
dependante sous allopurinol en prevention
secondaire comme chez le déecompensé
cardiague ou le coronarien,

mais aussi en prevention primaire, chez le fumeur
I’'hypercholesterolemique, le diabetique.




Allopurinol: Novel Indications In
Cardiovascular Disease

Allan Struthers, Fiona Shearer
Heart. 2012;98(21):1543-1545. © 2012

Quelques donnees positives cliniques publiées quant a 1’intérét
de I’allopurinol a forte posologie sur le pronostic

en présence d’une hyperuricémie asymptomatique si
angor, HVG, decompensation cardiaque, fibrillation auriculaire,
episodes ischemiques aigus (S coronarien, IM, AVC)




Potential pharmacological benefits of xanthine
oxidase Iinhibitors

* Improves endothelial/vascular dysfunction.
Reduces vascular tissue oxidative stress.

* Increases ATP/energy In iIschaemic tissue.
* Increases tissue oxygen Iin iIschaemic tissue.

L’IXO réduit la production d’Ac Urique
malis aussl les radicaux libres.

Effet anti-inflammatoire et sur I’immunité innée
En amont du blocage,
accumulation d’hypoxanthine et d’O2




Uric acid

Goicoechea M et al. Clin J Am Soc Nephrol 2010,5:1388

» prospective randomized trial of 113 patients with eGFR < 60 ml/min
assigned to 100 mg allopurinol (n=57) or not (n=56)

« FU 2 years

-1ary end-points: decline in eGFR, CV events

+ 2ary end-point: hospitalizations




Uric acid

| aopurinol
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hsCRP dropped from 4.4 to 3.0 (P = 0.04)

Goicoechea M et al. Clin J Am Soc Nephrol 2010;5:1388




Effect of Allopurinol in Chronic Kidney Disease Progression
and Cardiovascular Risk

Marian Goicoechea, Soledad Garcia de Vinuesa, Ursula Verdalles, Caridad Ruiz-Caro,
Jara Ampuero, Abraham Rincén, David Arroyo, and José Lufio
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Risk of hospitalization reduced by 62% (HR:0.378)

Goicoechea M et al. Clin JAm Soc Nephrol 2010;5:1388




L>ACIDE URIQUE:
OUI OU NON?

Il faut
ceux qui se questionnent
et douter de ceux
qui crolient avoir raison

Andreée Gide

Il y a beaucoup d’observations que 1I’hyperuricémie favorise
I’HTA, I’IRC et ’athérosclérose.
Marqueur ou Acteur?
Quelques éetudes avec faible échantillon suggerent
une réversibilite partielle sous IXO




L’Hyperuricémie plus qu’une

simple histoire de goutte
ou de lithiase?probablement o
A traiter par 1XO? Peut-étre o

o

®

R

Advances in Chronic Kidney Disease November 2012




Strategies de prise en charge de Phyperuricemie

Exomgernous

- réduire les apports en viandes __purines
rouge, en abats, en fruits de mer, it

il e’

Sardines Endogencus |

LI rnes
i P

-limiter 1’alcool et la l ~ Xanthine
consommation de fructose, y ﬁ ™
- controler le poids (correction urate pool J|—— i ——
du Syndrome Métaboligue),

- s’hydrater abondamment (eau)

Figure 2. Management Strategies in Patients
with Hyperuricemia.

M Engl) Med 2011;364:443-52.



Acide urigue accru: bon, mauvais ou indifferent?

* RoOle antioxydant a concentration normale

* A concentration élevee, epidemiologie en faveur d’'un role
deletere sur le plan CV et rénal (marqueur ou acteur?).

» Participe a la dysfonction endothéliale, a la stimulation du
SRA, au stress oxydant et a lI'inflammation, tous facteurs
de risque CV.

* Role dans l'initiation et la progression de |I'IRenale
Cependant, EBM non prouve de l'interét du traitement IXO

 Manque cruel d’etudes multicentriques, randomisees,
controlees sur l'interéet d’'une baisse de I'acide urigue par
un IXO pour la protection CV et renale !




