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Comparison of the age-adjusted prevalence of gout and asymptomatic
hyperuricemia among US adults,
NHANES-III (1988-1994) vs. NHANES 2007-2008
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				NHANES III		NHANES 2007-2009		Difference

		Gout		2.9		3.9		1.2

		Asymptomatic Hyperuricemia		18.2		21.4		3.2

		Categoria 3		3.5		1.8		3

		Categoria 4		4.5		2.8		5

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.






Human urate homeostasis
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Schematic overview of the uric acid metabolism
and Xantine-Oxidase pathway
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Incident HTN rose by about
13% for any 1 mg/dl of SUA



Serum Uric Acid and Cardiometabolic Disease
Another Brick in the Wall?

Claudio Borghi, Arrigo Francesco Giuseppe Cicero

See related article, pp xxx—xxx

everal epidemiological and experimental studies have

demonstrated a significant relationship between hyper-
uricemia and hypertension, metabolic syndrome, chronic kid-
ney disease, and cardiovascular events.'? This is confirmed
in patients with gout,” as well as in those with asymptomatic
hyperuricemia,* and may significantly contribute to the overall
cardiovascular risk beyond the role of traditional risk factors.
However, most of the studies assessing the role of elevated
serum uric acid (SUA) in cardiovascular disease have been
performed in patients with =1 interfering comorbidities. In the
present issue of Hypertension, Kuwabara et al® have provided
an interesting demonstration that hyperuricemia, per se, can be
associated with an independent increase in the risk of cardio-
metabolic diseases in a large Japanese population. Specifically,
after exclusion of all the patients with overt cardiometabolic
disease at baseline, hyperuricemia was still associated with
an increased incidence of hypertension, dyslipidemia, chronic
kidney disease, and everweight/obesity. These results agree
with those of the MRFIT (Multiple Risk Factor Intervention
Trial)* and the PAMELA (Pressioni Arteriose Monitorate E
Loro Associazioni)’ studies, showing a significant increase
in the new onset of hypertension and metabolic syndrome in
healthy subjects with elevated SUA levels after the adjustment
for confounding risk factors associated with hyperuricemia.

The findings of Kuwabara et al® partially overcome
one of the main obstacles in the evaluation of the pathoge-
netic role of elevated SUA levels in cardiovascular disease,
namely the possible interference of other risk factors cur-
rently associated with hyperuricemia. This problem has usu-
ally been resolved with the application of multiple statistical
adjustments, leading to a better definition of the importance
of the different causative factors by excluding spurious cor-
relations. However, data adjustment engenders an artificial
interpretation of evidence because it is based on a presumed
reciprocal interaction among causative factors without con-
sidering the sequential mechanistic approach. A typical
example is the adjustment for baseline blood pressure values
that were used by the Framingham investigators to exclude a
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causative role of SUA as a risk factor for cardiovascular dis-
ease.® At present, such adjustment seems difficult to justify
in presence of many demonstrations of a significant effect
of SUA over the new onset of hypertension.! Furthermore,
although data adjustment can reasonably exclude the inde-
pendent causative role of covariates, it cannot rule out their
contributing effect to the physiological cascade, leading to
a clinical phenotype. This seems to be the case for elevated
levels of SUA. Elevated levels of SUA have been the object
of extensive adjustment procedures, reaching different con-
clusions about its independent role as a risk factor for cardio-
metabolic disease. However, a proper definition of the role
of SUA can be achieved by a direct evaluation of an appro-
priate population of subjects where any possible concurrent
risk factors for cardiovascular disease can be reasonably
excluded at baseline.

All these considerations support the notion that a correct
interpretation of the pathogenetic role of SUA, in subjects
at risk of cardiometabolic disease, cannot only consider the
impact of hyperuricemia but should also take into account the
heterogeneity of subjects apparently bearing the same levels
of SUA (phenotypic profile).

A large body of evidence has demonstrated that a compa-
rable level of SUA can be observed either as a consequence of
an increased urate reabsorption or in response to an overpro-
duction of the same compound. The second option may result
from an excessive introduction/degradation of purine precur-
sors or as a consequence of enhanced activation of xanthine
oxidoreductase system.® This dual mechanism identifies 2 dif-
ferent types of patients but also 2 different approaches to the
interpretation of data on SUA with respect to cardiovascular
risk (Figure). The renal (entero-renal according with the dis-
tribution of URAT-1 [urate transporter-1]) predominance is
more typical of patients with goutand might be associated with
metabolic disorders, including obesity and insulin resistance,
largely involved in the secondary increase in plasma levels of
uric acid. In this subtype of patients, the adjustment of data for
the possible confounding factors is more than justified and may
provide a reliable estimate of the residual impact of hyperuri-
cemia beyond that of the established cardiovascular risk factor.
Conversely, the productive pathway is probably associated to
the increased oxidative stress that accompanies the activation
of xanthine oxidoreductase; this may cause a functional and
structural change of the vascular system and neurchormonal
control.® A hypothesis of a 2-component system controlling for
the increased plasma levels of SUA has already been proposed
in the literature'® and could represent a reliable explanation for
the clinical differences among subjects with comparable serum



High SUA and Increased Risk of Type 2 DM: 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
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Hazard ratio

Age and BP-adjusted HR for the associations between
serum uric acid and cardiovascular disease:
The Rotterdam Study
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Serum uric acid levels and multiple health outcomes: umbrella
review of evidence from observational studies, randomised
controlled trials, and Mendelian randomisation studies
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Summary of random-effects of cardiovascular impact of elevated SUA
reported in meta-analysis of observational studies
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The dual face of elevated SUA

Elevated SUA levels
(genes & diet)

Excretion vs. Production Production vs. Excretion
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Gout and beyond CV/metabolic disease



Esiste una dieta per la cura dell’iperuricemia?

Cicero AF et al. Synergie ed. 2018

- Alimenti da limitare al
massimo: birra, liquori, bibite
dolcificate con fruttosio,
fruttosio, molluschi, frattaglie
(organi animali interni)

- Alimenti da limitare:

- Alimenti da preferire: acqua,
te, caffe, latticini magri,
carboidrati (pane e analoghi,
pasta, biscotti) prodotti con
cereali integrali, verdure
fresche, frutta fresca
(preferendo quella meno
dolce)



Vitamin C and SUA: the RCTs

* 10 small RCTs available

e Short-term

 Mead dosage: 500 mg/day
e Mild effect (-0.5-1 mg/dL)

* Probably related to
improvement in FMD

Cochrane Database Syst Rev.
2014 Oct 7;(10):CD010156.



Changes of the SUA in the subjects of the placebo and test
supplement (at low and high doses of tuna extract) groups
during and subsequent to the intervention
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Consumption of cherries (280 gr) lowers
plasma urate in healthy women: a pilot study

Plasma and wrine biomarkers in healthy women before and affer chearry consumptiont 23

Biomarkar Baseline 15 h dh S h
Plasma urate, pmolil
Chamiest 214 +13 &M o2 203 +13 183 + 15"
Grapes 278 = 25 263 =26 257 + 23 Mo =M
Strawberries 286 =25 280 =20 277 + 25 H62 + 249
Khwifruit 285 *+ 25 256 =M 257 + 23 261 + 14
Urinary urata, pmolfmmaol creatimine 02 +13 P T 350 + 33 M0 =17
Flasma
C-reactive protein, mg'L 424 218 HD 30r = 128 359+ 154
Mitric codda, pmolfl AF4 * 52 MD 311 = 249 318 = 21
ORAC (lipophilic),? pmol TE/L 53 + a7 g2a =arm 6a1 + 24 ™™ + 27
FRAP, pmalfl 454 + 23 432 =+ 21* 403 + 14* 414 + 21"
Ascorbic acid, pmolfil G54 * 56 45+ 58 18 = B0 682 = 52

J Nutr. 2003 Jun;133(6):1826-9.
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Effect of apple polyphenols on vascular oxidative stress
and endothelium function: a translational study

Arrigo EG. Cicero’, Cristiana Caliceti*3, Federica Fogacci', Marina Giovannini’,
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Figure 2. Vis-UV spectroscopic assay. (A) Kinetic
study of uric acid production in presence of dif-
ferent concentrations of allopurinol (from 136.11-
1.36 ng/mL) in borate buffer (pH 10.3) at 37°C for 20
min. The production of uric acid was monitored in
time (0-20 min) by ultraviolet—visible (UV-vis) spec-
troscopy according to the increasing absorbance at
290 nm. Values are means of n = 3 with standard
deviation (SD) indicated by vertical bars. (B) Dose-
response curve obtained plotting kinetic curves
slope versus log [allopurinol] in ng/mL. (C) Kinetic
study of uric acid production in presence of differ-
ent concentrations of apple polyphenols prepara-
tion (from 2 x 1072 to 1 x 10~% mg/mL) in borate
buffer (pH 10.3) at 37°C for 20 min. The production
of uric acid was monitored in time (0-20 min) by
ultraviolet—visible (UV-vis) spectroscopy according
to the increasing absorbance at 290 nm. Values are
means of n = 3 with standard deviation (SD) in-
dicated by vertical bars. (D) Dose-response curve
obtained plotting kinetic curves slope versus log
[apple polyphenols] in milligram per milliliter.
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SUA change and
endothelial reactivity
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A pilot clinical test on a nutraceutical fixed
combination

e Gingko biloba leaf 250 mg
(Kampferol 10 mg)

e Scutellaria baicalensis root

167 mg (Baicalin 50 mg) ROS scaveging
XO inhibition

* Green coffee seed 100 mg
(Chlorogenic acid 10 mg,
caffein 4.5 mg)

 Rutin 50 mg

High Blood Press Cardiovasc Prev (2016) 23:381-386



The study results
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Fig. 1 Changes in serum uric acid (mean + SD) concentrations Fig. 2 Changes in the Framingham risk score (FRS) (mean + SD)
induced by 4 week placebo (PL) or ZinutriK® (NUT) treatments in induced by ecither placebo (PL) or ZinutiK®™ (NUT) treatments
asymptomatic hyperuricemic individuals (4 weeks in both cases) in 16 individuals with asymptomatic

hyperuricemia
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E ricordiamo I'antinutraceutico !!!

IL FRUT TOSI O Yy

AGGIUNTO NELLE MERENDINE di fruttosio al giorno. Ecco quanto ne contengono
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Una merendina l4o, 8%in pla
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