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Background: Obesity and diet rich in uric acid (UA) raising components
have led to high prevalence of hyperuricemia in Westernized populations.
This i1s In parallel with Iincreasing prevalence rates of hypertension,
diabetes mellitus, chronic kidney disease, and cardiovascular disease.
Whether UA truly represents an independent risk factor for the
development of these diseases is still a matter of hot debate. Recently, a
large meta-analysis including >140.000 individuals identified 28 genetic
loci that were genome-wide significantly associated with serum UA
concentration (1). Based on these SNPs we constructed a genetic risk

score (GRS) and used it in a Mendelian Randomization study to examine Table 2: Patient characteristics according to quartiles of urate genetic risk score
whether uric acid represents an independent and causal vascular risk

Results: The GRS was not associated with any biochemical marker
except for UA and high-sensitivity C-reactive protein (hsCRP) (Table 1).
While UA itself was significantly associated with prevalent coronary artery
disease, hypertension, diabetes mellitus and other cardiovascular
diseases the GRS was not (Table 1). UA as well as GRS were both
associated with CVM and SCD. CHR were significant for CVD and SCD
In a multivariate adjusted model including medication with HRs of 1.77
(1.12-2.81) and 2.41 (1.16-5.00), respectively (Figure 1, Table 2).

Causal odds ratio per 1
factor. mg/dl increase in uric Hazard ratio per 1 mg/dI

acid (95% ClI) Increase in uric acid (95% CI)

Methods: UA was measured in patients of the Ludwigshafen Risk and Model 1
Cardiovascular Health Study (LURIC) using a photometric colour test on All-cause mortality 1.05 (0.74-1.49) 0.777
a Hitachi 717 analyzer (Roche, Mannheim, Germany) with reagents from | R |

Rolf Greiner Biochemica (Flacht, Germany). We first tested all 28 UA
SNPs from the meta-analysis for pleiotropic effects in LURIC. From 14

1.22 (1.18-1.26) <0.001

Cardiovascular o, 4 092 56) 0.041
mortality 1.27 (1.28-1-32) <0.001

Sudden Cardiac

SNPs with no evidence of peiotropy we used eight SNPs that showed an Death 2.06 (1.00-4.24) 0.051
effect in accordance to the meta-analysis to calculate a weighted genetic Model 2 1.31(1.23-1.39) <0.001
risk score (GRS) for UA concentration. Causal hazard ratios (CHR) were All-cause mortality 1.04 (0.73-1.49) 0.814 117 (143-1.21) 000"

calculated using a two-stage regression estimate (2) with the GRS as

Instrumental variable to examine association with mortality, cardiovascular
mortality (CVM) and sudden cardiac death (SCD). In the first stage a

Cardiovascular
) 161 (1.02-2.57) 0.043
mortality ( ) 1.22 (1.18-1.27) <0.001

Sudden Cardiac

linear regression of UA on GRS was performed. The predicted UA values Death 1.94 (0.93-4.03) 0.076 1.26 (1.18-1.34) <0 00
from the first stage were then used for Cox regression analysis. Model 3
Table 1: Patient characteristics according to quartiles of urate genetic risk score All-cfiuse mortality 1.11 (0.78-1.58) 0.993 1.08 (1.03-1.12) <0.001
Cardiovascular
. 1.79 (1.13-2.83) 0.014
GRS mortality 1.12 (1.07-1.18) <0.001
Sudden Cardiac
1st quartile 2nd quartile  3rd quartile  4th quartile P Death 2.18 (1.05-4.51)  0.036 1.14 (1.05-1.23) 0 001
(<=063) (064-0.94) (0.95-1.03) (1.04+)  value” Model 1: unadjusted; Model 2: adjusted for age, sex; Model 3: additionally adjusted
Uric acid mg/dl 4 90+1 61 5 02+1 69 5 20+1 74 533+1.71 <0001 for LDL-C, HDL-C, smoking, bmi, diabetes, hypertension, eGFR, TG, friesinger
score, hsCRP
Sex (male)% 71.6 67.5 71.3 69.8 0.253
Cox regression analysis adjusted for risk factors
Age (yr) 62.6£10.6  62.7+11.0  63.0£106  62.7+10.4 0.912 ] 9 I 2 e
. ' of
Sody mass index 97 6+413  27.5:41  27.2¢39  27.6£40  0.233 \\ GRSS
(kg/m?) s
eGFR 0,987 AN 2nd
. 82.0+20.2 81.9+20.9 81.9+20.0 82.0+19.7 0.987 N
(ml/min/1.73m?) - \\k 3rd
[y N
: : = -
Diastolic blood g4 1+113  809+116 809115  806+11.1  0.900 S 008 \x
pressure (mmHgQ) 2 ANY
Systolic blood 141 11230 14012240 14224240 140.1+236 0.364 5 094- \“ \,
pressure (mmHgQ) © \ o -
Fasting 102.1 103.0 102.6 1010, 19 1 Assoclation of SRS
glucose(mg/dL)  (93.2-116.8) (94.2-120.6) (94.7-119.4) (93.4-116.0) 0,927 with stdden cardiac death.
Cox regression analysis
LDL cholesterol 41554342 117.9¢355 117.0¢8351 11544327 0411 adjusted for: sex age LDL-
(mg/dL) 0,907 C, HDL-C, TG, BMI,
HDL cholesterol  387+110  387#100 38.7#11.0  386%10.7 0.993 00 200 400 800 800 topo 1200 ~ Smoking, ~ hyptertension,
(mg/dL) T T T T ' time (years) diabetes, friesinger score
o 141.0 147.0 143.0 1455 | | - _—
Triglycerides ] (110.0- ) ) 0.086 Discussion: We found an association of a genetic risk score composed
1l (106.0-195.0) 202 0 (106.0-189.7) (110.0-208.3) ———o : _ _ _
(mg ) | 0) of uric acid increasing SNPs with cardiovascular mortality and sudden
C-reactive protein 1 3%95’59 1 33.:1-38852 1 1%;98640 14%?8561 0.033 cardiac death which remained significant after multivariate adjustment.
(mg/L) (136-959)  (134-8.52)  (1.17-8.40)  (1.46-8.61) This exactly replicates previous prospective findings for UA in LURIC (3).
Coronary agtery 79.7 78.6 775 80.6 0.889 In contrast, we did not find an association of the GRS with prevalent
disease (%) coronary artery disease. UA might thus be causally involved in long-term
Hypertension (%) 74.0 .0 5.0 70.4 0.524 adverse cardiovascular outcomes by causal mechanisms that are
Diabetes (%) 40.1 43 4 38.6 39.2 0.308 independent of atherosclerosis.
*Chi-square test for categorical variables, ANOVA for continuous variables. Variables
with skewed distribution were log transformed before entering analysis. References:
: . (1) Kottgen et al. Genome-wide association analyses identify 18 new loci associated with serum
This work was supported by an unrestricted research grant from Astra urate concentrations. Nat Genet 2013;45(2):145-54.
Zeneca. Wedel Germany. (2) Palmer et al. Instrumental variable estimation of causal risk ratios and causal odds ratios in
: : Mendelian randomization analyses. Am J Epidemiol 2011;173(12):1392-403.
‘ U R I C (3) Silbernagl et al. Uric acid is predictive of cardiovascular mortality and sudden cardiac death in
- e subjects referred for coronary angiography. Nutr Metab Cardiovasc Dis 2013;23(1):46-52.
\_ Cl ky Cad

‘-___.—-""‘!/—

———

LUdwigshaten Risk and Cardiovascular Health Study

5Tea-eprAa (0
PO Ste r 'z’i@ﬁf?ﬁ?‘ﬂ:ﬂigﬁ

presented at: “ 3014 \ *n-u 1 nF p oSte r o U '.Com
Marcus.Kieber DOI: 10.3252/pso.eu.51era.2014 ' SR essionuniine

<
|_
()]
H
<
o
w
—
LN




