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Ogni verità passa attraverso 3 stadi:

- Primo: viene ridicolizzata

- Secondo: viene contrastata con violenza

- Terzo: viene accettata per la sua propria

evidenza

Arthur Schopenhauer (1788-1860)



Epidemiologia clinica 

dell’acido urico



Circa 15 milioni di anni fa, un ominide nostro antenato subì una mutazione

del gene dell’uricasi, l’enzima epatico che degrada l’acido urico in

allantoina. Come conseguenza gli uomini e alcuni primati hanno livelli di

uricemia più elevati degli altri mammiferi
Scientific American 1989;260:76–82



Epidemiology of gout and hyperuricaemia 
(SUA >6 mg/dL) in Italy - 2009

Trifirò G, et al. Ann Rheum Dis (2011)
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Epidemiology of gout and hyperuricaemia (SUA 
>6 mg/dL) in Italy - 2009



Confronto della prevalenza della gotta e della 
iperuricemia in soggetti adulti US tra gli studi 

NHANES-III (1988-1994) e NHANES 2007-2008



Acido urico solo 

fattore di rischio CV 

o anche target ?





Acido urico, ipertensione e rischio CV
articoli citati in PubMed, 2015



Patologie cardiovascolari associate a 
livelli elevati di acido urico

• Ipertensione e pre-ipertensione

• Malattia renale (compresa la ridotta percentuale di filtrazione glomerulare e la 

microalbuminuria)

• Sindrome metabolica (compresa l’obesità addominale, l’ipertrigliceridemia, bassi 

livelli di colesterolo HDL, resistenza all’insulina, alterata tolleranza al glucosio, 

livello elevato di leptina)

• Apnea ostruttiva notturna

• Malattia vascolare (carotidea, periferica, coronarica)

• Ictus e demenza vascolare

• Pre-eclampsia

• Markers dell’infiammazione (proteina C reattiva, inibitore dell’attivatore del 

plasminogeno di tipo 1, molecola di adesione intracellulare solubile di tipo 1)

• Disfunzione endoteliale

• Stress ossidativo

• Sesso e razza (donne in post-menopausa, razza nera)

• Fattori demografici (movimento dalle aree rurali a quelle urbanizzate, 

occidentalizzazione, immigrazione nei Paesi occidentali)



Endothelial Dysfunction and Impaired NO Production, 

RAS (& AT1 receptors) activation

Xantine oxidase generates uric acid and oxidants in  settings of 
different stimulations (e.g. genetic, envinronmental, etc)

Farquharson CA et al. Circulation. 2002;106:221–226
Butler R et al. Hypertension. 2000;35:746–751

Johnson RJ et al, Hypertension 2005

Hypertension                                  Renal/CV diseases

Microvascular disease: renal and other vascular districts

SUA:  Biological mechanisms of CV damage 



Chaudhary K et al Cardiorenal Med 2013;3:208–220

Hyperuricemia and Cardiorenal Metabolic Syndrome



Qin Lv et al. PLoS One. 2013;8(2):e56864

SUA and Increased Risk of Type 2 Diabetes: A Systemic 
Review and Meta-Analysis of Prospective Cohort Studies

7 eligible articles derived from 8 prospective cohort studies, involving a total of 32016 

participants and 2930 incident type 2 diabetes



Effect of long-term and high-dose allopurinol therapy on 

HBA1c  in normotensive diabetic patients

Dogan A, et al. Blood Press 2011 Jun;20(3):182-7

100 diabetic normotensive pts randomized to allopurinol (900 mg/die) or placebo for 12 weeks.

Uric acid (mg/dL)                                                           HBA1c

P=0.01



Chaudhary K et al Cardiorenal Med 2013;3:208–220

Hyperuricemia and Cardiorenal Metabolic Syndrome



n=21,475 healthy volunteers (Vienna health screening project); 

mean age 46 yrs; F-UP = 7 y; Development of Kidney Disease (eGFR-MDRD stage 3 CKD)

OR for stage 3 CKD

depending on UA levels

compared with mean UA

levels (4.2 in females, 5.9 in

men)

Obermayr RP et al.  JASN 2008

After adjustment for: baseline eGFR, 
gender, age, antihypertensive drugs, and 
components of the metabolic syndrome
(waist circumference, HDL cholesterol, 
blood glucose, triglycerides, and BP)

Hyperuricemia Increases the Risk for Kidney Disease



Chaudhary K et al Cardiorenal Med 2013;3:208–220

Hyperuricemia and Cardiorenal Metabolic Syndrome



Feig DI et al. JAMA. 2008;27;300(8):924-32

Effect of SUA Lowering on Blood Pressure of 
Adolescents With Essential Hypertension

Pretreatment End of 
placebo phase

Pretreatment End of 
allopurinol phase

Pretreatment End of 
placebo phase

Pretreatment End of 
allopurinol phase



Chaudhary K et al Cardiorenal Med 2013;3:208–220

Hyperuricemia and Cardiorenal Metabolic Syndrome



In patients with acute coronary syndrome, uricemia levels above the 

current international reference limit (6.0 mg/dl) were associated with in-

hospital mortality, independently from ethnicity and renal function.



✓ For every 1 mg/dL increase in serum uric acid, the odds of
development of HF increased by 19% (HR 1.19, 95% CI
1.17–1.21)

✓ For every 1 mg/dL increase in serum uric acid, the risk of
all-cause mortality increased by 4% (HR 1.04, 95% CI
1.02–1.06)

Uric acid and risk of heart failure: 
a systematic review and meta-analysis



Prognostic Impact of Elevated Serum Uric Acid Levels 
on Long-Term Outcomes in Patients with CHF: 

A Post-Hoc Analysis of the GISSI-HF Trial

Mantovani A et al. Metabolism doi:10.1016/j.metabol.2018.02.007  





✓ After the 10-year follow-up period, 135 out of 1175 patients reported

at least one MACE, and the mean value of uric acid recorded at

baseline in these patients was significantly higher than that in those

without the presence of MACE (6.0 + 4.8 and 4.6 + 4.0 mg/dl,

respectively; P<0.01).

✓ Multivariate analysis adjusted for confounding variables showed that

uric acid remained the independent variable (beta = 0.075; P = 0.04).



Zinman D et al. NEJM 2015
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Acido urico e 

terapia ipouricemizzante



Lancet 2011; 377: 165–77



Lancet 2011; 377: 165–77



Lancet 2011; 377: 165–77



Effect of Allopurinol on Cardiovascular Outcomes in 
Hyperuricemic Patients: A (Danish) Cohort Study 

N=7127 N=7127 

Main outcome: HR 0.89 (95% CI, 0.81-0.97) allopurinol vs control

All-cause mortality: HR 0.68 (95% CI, 0.62-0.74) allopurinol vs 

control

Larsen KS et al. The American Journal of Medicine (2016) 129, 299-306 

65,971 patients with hyperuricemia



Risk of cardiac events                                                   Risk of stroke

Allopurinol and Cardiovascular Outcomes 
in Adults With Hypertension 

A total of 2032 allopurinol-exposed patients and 

2032 matched nonexposed patients were studied: 10-year period

MacIsaac ML et al. Hypertension 2016



✓ The repeated positive results from proof of concept
studies highlighted XO activity rather than UA as the
true therapeutic target in HF

Doenher W et al. Int J Cardiol 2015 

✓ By contrast, direct uric acid lowering without
inhibition of xanthine oxidase failed to exert
comparable beneficial effects as seen with XO
inhibition

Xantine oxidasi inhibition –
a novel therapy option in CVD ?



XO-overactivity (genetic, induced)

XO-”overfeeding” (food, fructose, purines)

HTN, CKD

CV disease

Serum Uric

Acid

Oxidative stress

Gout

Cellular entry of 

Uric Acid

Intracellular Uric

Acid

i.c. oxidative stress (  eNOS) 

mitochondrial dysfunction

RAAS activation

Borghi C, Desideri GB, Hypertension 2016



Febuxostat is more potent than allopurinol at 
inhibiting XO free in solution

U
ra

te
fo

rm
at

io
n

(%
 o

f 
co

n
tr

o
l)

Malik UZ et al. Free Radic Biol Med. 2011Jul 1;51(1):179-84



Acido urico e gotta: febuxostat vs 
allopurinolo. Studio CONFIRMS 
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Becker MA et al. Arthritis Research & Therapy 2010; 12: R63



Febuxostat is more potent than allopurinol at 
inhibiting XO free in solution
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Tausche A-K et al, Rheumatol Int 2013

Urate-lowering therapy with febuxostat has superior
effects on oxidative stress and pulse wave velocity

in patients with severe chronic gout

Changes in PWV and oxidative stress in patients with gout treated with 

Allopurinol or Febuxostat



✓ La riduzione della iperuricemia ha effetti clinici favorevoli
che coinvolgono la prevenzione cardiovascolare

✓ Evidenze meccanicistiche identificano nella inibizione
della XO la strategia più efficace per la riduzione della
iperuricemia

✓ La selettività della inibizione della XO può giocare un
ruolo primario nella gestione della iperuricemia in
aggiunta e al di là degli effetti sulla uricemia

Take home message










