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Abstract

Introduction. Multiple clinical studies showed an association between hyperuricaemia (HU) and cardiovascular disease,
hypertension, chronic kidney disease, and metabolic syndrome. It has been debated for many years whether HU is an
independent risk factor for cardiovascular disease or just a condition commonly coexisting with conventional risk fac-
tors. Despite many reports, the importance of HU in the pathogenesis of cardiovascular disease has not been clearly
established.

Aim of the study was to evaluate the prevalence of HU in patients with hypertension and to compare groups of treated
hypertensive patients with normal or elevated serum uric acid level.

Material and methods. We retrospectively analyzed consecutive hypertensive patients hospitalized in a tertiary care
cardiology centre in 2009-2010. We analyzed clinical data with particular reference to concomitant diseases, previous
myocardial infarction and stroke, heart failure, biochemical parameters, and selected echocardiographic parameters
in groups of patients with normal or elevated serum uric acid level.

Results. We analyzed 2076 patients including 1148 men (55.3%) and 928 women (44.7%). Normouricaemia (NU) was
found in 1423 patients (68.5%) and HU in 653 patients (31.4%). Mean age was 67.7 + 11 years in the NU group and
70.1 £ 10 years in the HU group. The NU group included 771 men (54.2%) and 652 women (45.8%). The HU group
included 377 men (57.7%) and 276 women (42.3%). The prevalence of concomitant conditions in the NU and HU groups
was as follows: type 2 diabetes — 24.4% vs. 29.7%, respectively (p = 0.0545), ischaemic heart disease — 27.5% vs.
35.1% (p = 0.1000), previous myocardial infarction — 8.3% vs. 12.7% (p = 0.0044), previous stroke — 4.7% vs. 5.0%
(p =0.7453), atrial fibrillation — 25.8% vs. 40.1% (p = 0.0001), New York Heart Association (NYHA) class Il heart failure
—20.5% vs. 22.7% (p = 0.3700), NYHA class Il heart failure — 11.0% vs. 22.5% (p = 0.0004), NYHA class IV heart failu-
re—1.3% vs. 5.3% (p = 0.0001), glomerular filtration rate < 60 mL/min —39.6% vs. 66.3% (p < 0.0001), left ventricular
hypertrophy — 36.3% vs. 40.1% (p = 0.2800), left ventricular ejection fraction > 50% — 61.2% vs. 55.4% (p = 0.4200),
left ventricular ejection fraction 36-49%: 24.2% vs. 21.1% (p = 0.2600), left ventricular ejection fraction < 35%; 14.5%
vs. 27.6% (p < 0.0001), hypercholesterolaemia — 37.1% vs. 40.6% (p = 0.3200), hypertriglicerydaemia — 15.4% vs.
14.1% (p = 0.5200), mixed dyslipidaemia — 15.2% vs. 19.2% (p = 0.0339), atherogenic dyslipidaemia in men — 18.1%
vs. 20.2% (p = 0.5000), atherogenic dyslipidaemia in women — 15.0% vs. 24.1% (p = 0.0074).
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Conclusions

1. Among hospitalised hypertensive patients, those with HU more often showed advanced heart failure, atrial fibril-
lation, impaired renal function, mixed dyslipidaemia, and atherogenic dyslipidaemia in women when compared to

hypertensives with normal uric acid level.

2. Among hospitalised hypertensive patients, HU was more frequent among patients above 55 years of age compared

to younger patients.

3. Further studies are necessary to determine the importance of HU and benefits from reduction of uric acid level in

patients with hypertension.
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Introduction

Multiple clinical studies showed an association between
hyperuricaemia (HU) and cardiovascular disease, hyperten-
sion, chronic kidney disease, and metabolic syndrome [1-4].

It has been debated for many years whether hyper-
uricaemia is an independent risk factor for cardiovascular
disease or just a condition commonly coexisting with
conventional risk factors. Uric acid is mostly secreted by
kidneys in a four-step process of filtration, resorption, and
secretion [5]. In hypertension, reduced renal blood flow
due to increased peripheral and intrarenal vascular resi-
stance leads to reduced uric acid renal clearance, mostly
by a decrease in tubular secretion, which results in HU
[6]. HU is associated with endothelial damage, decreased
synthesis of nitric oxide (NO), and renin-angiotensin-aldo-
sterone system activation, which leads to blood pressure
elevation [7, 8].

The prevalence of HU in patients with hypertension
ranges from 3 to 54% and is much higher compared to
estimates in the general population (5%). The prevalence
of HU among treated hypertensives is even higher, estima-
ted at 30-50%, which suggests a possible effect of blood
pressure-lowering medications on serum uric acid level [9].

Despite many reports, the importance of HU in the
pathogenesis of cardiovascular disease has not been
clearly established. The aim of the present study was to
evaluate the prevalence of HU in patients with hypertension
and to compare groups of treated hypertensive patients
with normal or elevated serum uric acid level.

Material and methods

We retrospectively analyzed consecutive hypertensive
patients hospitalized in a tertiary care cardiology centre in
2009-2010. The inclusion criteria were the diagnosis of
hypertension before or during admission, and no treatment
with uric acid lowering agents. We analyzed clinical data

(Folia Cardiologica 2014; 9, 1: 1-7)

with particular reference to concomitant diseases, previous
myocardial infarction and stroke, heart failure, biochemical
parameters, and selected echocardiographic parameters.

Hyperuricaemia was defined as serum uric acid level
above 7.0 mg/dL. Impaired renal function was defined as
glomerular filtration rate (GFR) < 60 mL/min, as estimated
using the Modification of Diet in Renal Disease (MDRD)
formula. Hypercholesterolaemia was defined as low-density
lipoprotein (LDL) cholesterol level > 115 mg/dL and total
cholesterol level > 190 mg/dL. Hypertriglyceridaemia was
defined as serum triglyceride level > 150 mg/dL with LDL
cholesterol level < 115 mg/dL.

Mixed dyslipidaemia was diagnosed when serum
triglyceride level was > 150 mg/dL and LDL cholesterol
level was > 115 mg/dL, and atherogenic dyslipidaemia
when serum triglyceride level was > 150 mg/dL with high-
-density lipoprotein (HDL) level < 40 mg/dL in men and
< 45 mg/dL in women.

Statistical analysis was performed using the Student
t test for normally distributed quantitative variables and
the chi-square test for categorical variables. P < 0.05
was considered statistically significant. Calculations were
performed using the Statistica 8.0 package (Stat Soft Inc.,
Tulsa, OK, USA).

Results

We analyzed 2076 patients including 1148 men (55.3%).
Normouricaemia (NU) was found in 1423 patients (68.5%)
and HU in 653 patients (31.4%).

The mean age in the NU group was 67.7 + 11 years,
including 65.3 + 11 years in men and 70.7 + 10 years in
women. The mean age in the HU group was 70.1 + 10 years,
including 68.1 + 11 years in men and 73.0 + 9 years in
women. Patients in the HU group were significantly older
than patients in the NU group. Demographic data are sum-
marized in Table 1. Both groups were similar in regard to
gender proportion and places of residence.
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Table 1. Demographic data in the patient groups with normouri-
caemia and hyperuricaemia

Patients with
hypertension

Patients with
hypertension

Parameter

and normourica- and hyperurica-

emia (n =1423) emia(n=653)
Gender
Men 771 (54.2%) 377 (57.7%)
Women 652 (45.8%) 276 (42.3%)
Age (years) 67.7+11 70.1+10 <0.0001
Men 65.3+11 68.1+11
Women 70.7 £ 10 73.0t9
Place
of residence
Rural 642 (45.1%) 291 (44.6%)
Urban 781 (54.8%) 362 (55.4%)

Patients with HU were characterised by more frequent
occurrence of previous myocardial infarction, advanced
heart failure (New York Heart Association [NYHA] class
II1-1V) with left ventricular ejection fraction of < 35%,
permanent atrial fibrillation, impaired renal function, and
lipid abnormalities including mixed dyslipidaemia and at-
herogenic dyslipidaemia in women, along with a trend for
more prevalent type 2 diabetes (Table 2).

Table 3 shows severity of heart failure as evaluated
using the NYHA classification in patients with preserved
or reduced left ventricular ejection fraction in the NU and
HU groups. Advanced heart failure (NYHA class llI-1V) with
reduced left ventricular ejection fraction of < 50% was more
frequent among patients in the HU group.

Table 4 shows left ventricular ejection fraction in the NU
and HU groups. Severe left ventricular dysfunction with eje-
ction fraction of < 35% was more frequent in the HU group.

We did not find statistically significant differences
between the two groups in the rates of previous stroke,

Table 2. Characteristics of patients with normouricaemia and
hyperuricaemia

Patients with
hypertension
and hyperuri-

Patients with
hypertension

Parameter

and normouri-

caemia caemia

(n =1423) (n=653)
Diabetes type 2 348 (24.4%) 194 (29.7%)  0.0545
Ischaemic heart 391 (27.5%) 229 (35.1%) 0.1000
disease
Previous myocar- 118 (8.3%) 83(12.7%)  0.0044
dial infarction
Previous stroke 67 (4.7%) 33 (5.0%) 0.7453
Atrial fibrillation 367 (25.8%) 262 (40.1%) 0.0001
Paroxysmal 194 (52.9%) 101 (38.5%) 0.3369
Persistent 39 (10.6%) 14 (5.3%) 0.4300
Permanent 134 (36.5%) 147 (56.1%)  0.0010
Heart failure
NYHA class Il 292 (20.5%) 148 (22.7%)  0.3700
NYHA class IlI 156 (11.0%) 147 (22.5%)  0.0004
NYHA class IV 18 (1.3%) 35 (5.3%) 0.0001
GFR (MDRD) 563 (39.6%)  433(66.3%) <0.0001
< 60 mL/min

NYHA — New York Heart Association; GFR — glomerular filtration rate; MDRD — Modification of
Diet in Renal Disease

ischaemic heart disease, NYHA class Il heart failure, left
ventricular hypertrophy, and dyslipidaemia including hyper-
cholesterolaemia, hypertriglyceridaemia, and atherogenic
dyslipidaemia in men (Tables 2 and 5).

The rates of specific lipid abnormalities in the two
groups are shown in Table 6. When we analysed the pre-
sence of NU and HU in specific age groups in women and
men, HU was found to be less frequent among men and
women aged 40-55 years and more frequent among men
aged > 85 years (Table 7).

Table 3. Comparison of heart failure severity, including left ventricular ejection fraction (EF), in the patient groups with normouricaemia
and hyperuricaemia

Patients with
normouricaemia

Patients with
hyperuricaemia
and EF < 50%

Patients with
normouricaemia
and EF < 50%

Patients with
hyperuricaemia
and EF 2 50%

and EF 2 50%

(n=722) (n =298) (n = 457) (n = 254)
NYHA class Il 104 (14.4%) 66 (22.1%) 0.0160 127 (27.8%) 58 (22.8%) 0.2700
heart failure
NYHA class Il 71 (9.8%) 47 (15.8%) 0.0180 50 (10.9%) 75 (29.5%) <0.0010
heart failure
NYHA class IV 6 (0.8%) 2 (0.7%) 0.7900 10 (2.2%) 27 (10.6%) <0.0010

heart failure

NYHA — New York Heart Association
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Table 4. Left ventricular ejection fraction in the patient groups Discussion
with normouricaemia and hyperuricaemia

The rate of HU among hospitalised patients with hyper-

Left ventricu- Patients with Patients with

lar ejection  hypertensionand  hypertension tension in our study was 31%, which is in agreement

fraction normouricaemia  and hyperurica- with general estimates of the rate of HU among treated
(W2 emia (n = 522) hypertensives, ranging from 30 to 58% as reported by

>50% 722 (61.2%) 298 (55.4%) 0.4200 other authors [9].

36-49% 286 (24.2%) 110 (21.1%) 0.2600 Our study did not a difference in the rate of stable is-

< 35% 171 (14.5%) 144 (276%)  <0.0001 chaemic heart disease between patients with HU and NU,

while previous myocardial infarction was more frequent
in the HU group. The rate of previous stroke was similar

Table 5. Left ventricular hypertrophy in the patient groups with in both groups. In the National Health and Nutrition Exa-
hormouricaemia and hyperuricaemia mination Survey (NHANES), an independent association
Patients with Patients with was found between elevated serum uric acid level and
hypertension hypertension increased risk of cardiovascular events and cardiovascular

and normourica- and hyperurica- mortality [1].

emia (n =1259) emia (n=603)

In a multivariate analysis in the MONICA cohort study,
Left ventricular 457 (36.3%) 242(40.1%)  0.2800 Meisinger et al. [10] confirmed an association between
hypertrophy elevated serum uric acid level with cardiovascular and

Table 6. Rates of specific dyslipidaemia patterns in the patient groups with normouricaemia and hyperuricaemia

Dyslipidaemia pattern Patients with hypertension Patients with hypertension

and normouricaemia (n = 1379) and hyperuricaemia (n = 611)

Hypercholesterolaemia 512 (37.1%) 248 (40.6%) 0.3200
(LDL-C =2 115 mg/dL or total
cholesterol > 190 mg/dL)

Hypertriglyceridaemia 212 (15.4%) 86 (14.1%) 0.5200
(TG 2 150 mg/dL,

LDL-C < 115 mg/dL)

Mixed dyslipidaemia 210 (15.2%) 121 (19.2%) 0.0339
(TG > 150 mg/dL,

LDL-C > 115 mg/dL)

Atherogenic dyslipidaemia 231 (16.7%) 134 (21.9%)

(TG > 150 mg/dL, _ 0 _ )

HDL-C < 40 mg/dL in men, Men (n = 748) — 136 (18.1%) Men (n = 346) — 70 (20.2%) 0.5000
<45 mg/dL in women) Women (n = 631) — 95 (15.0%) Women (n = 265) — 64 (24.1%) 0.0074

LDL-C — low-density lipoprotein-cholesterol; TG — triglycerides; HDL-C — high-density lipoprotein-cholesterol

Table 7. Rates of normouricaemia and hyperuricaemia in specific age and gender groups

Age (years) Men with Men with Women with Women with
normouricaemia hyperuricaemia normouricaemia hyperuricaemia
(n=722) (n=378) (n = 653) (n=277)
<40 8 (1.0%) 4 (1.0%) 0.9700 3(0.4%) 1 (0.4%) 0.8300
40-55 145 (18.7%) 40 (10.6%) 0.0020 55 (8.4%) 12 (4.3%) 0.0385
56-70 351 (45.5%) 168 (44.4%) 0.8400 230 (35.2%) 85 (30.7%) 0.3400
71-85 254 (32.9%) 150 (39.7%) 0.1200 334 (51.1%) 161 (58.1%) 0.2900
> 85 14 (1.8%) 16 (4.2%) 0.0190 31 (4.7%) 18 (6.5%) 0.3000
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all-cause mortality but did not show such an associa-
tion with myocardial infarction. In our study, previous
myocardial infarction was noted more frequently in pa-
tients with HU compared to those with NU. This indicates
more severe target organ damage and the presence of
cardiovascular complications in patients with HU and is
consistent with other evidence confirming that HU frequ-
ently coexists with other cardiovascular risk factors and
target organ damage.

In patients with hypertension and concomitant HU,
Tykarski [11] showed a higher degree of left ventricular
hypertrophy and worse outcomes compared to patients
without HU. We were unable to confirm these observations
in our study. In a study by Watanabe et al. in rats with phar-
macologically induced hypertension, allopurinol delayed
progression of left ventricular hypertrophy [12].

In one of the largest studies on the effect of uric acid
on cardiovascular mortality, HU was shown to be associated
with mortality due to heart failure and stroke but no such
relationship was found for myocardial infarction and chronic
ischaemic heart disease [13].

In our study, HU was found to be more frequent in
patients with advanced heart failure (NYHA class IlI-1V)
and significantly reduced left ventricular ejection fraction.
In a systematic review and metaanalysis, Huang et al. [14]
confirmed an association between elevated uric acid level
and increased risk of incident heart failure and adverse
events in patients with heart failure.

Uric acid is the most important end-product of purine
metabolism, and uric acid level increases in chronic hypoxia
[15]. In patients with heart failure, uric acid level may be consi-
dered as indicator of energy status and target organ damage.

Inhibition of xanthine oxidase with large doses of allo-
purinol was associated with improved endothelial function
in patients with heart failure [16] but a xanthine oxidase
inhibitor oxypurinol did not improved clinical outcomes
when added to standard treatment in patients with advan-
ced heart failure (NYHA class Ill1-1V) [17].

In our study, we showed a higher rate of permanent
atrial fibrillation in patients with HU. Other authors also
reported an independent association between elevated
uric acid level and atrial fibrillation in patients with hyper-
tension [18]. Nyrnes et al. [19] showed an increased risk
of atrial fibrillation in patients with higher serm uric acid
level at baseline.

A non-significant trend for an increased rate of diabetes
in patients with HU was noted in our study population. The
rates of various dyslipidaemia patterns were similar in both
groups except for mixed dyslipidaemia and atherogenic
dyslipidaemia in women which were seen more frequently
in women with HU.

It was found a significantly higher rate of metabolic
syndrome in patients with HU compared to those with NU
(37% vs. 20%) [4]. Hyperinsulinaemia of metabolic syndro-
me may lead to HU due to a reduction of uric acid renal
clearance by excess insulin [20].

In our study, patients with HU were characterized
by lower GFR. Uric acid is mostly secreted by kidneys in
a four-step process of filtration, resorption, and secretion
[5]. Thus, HU in renal failure is not only a sign of impaired
renal excretory function but also a factor that contributes
to progression of nephropathy. A proinflammatory and
proliferative effect of uric acid on renal vascular smooth
muscle was shown, leading to tubulointerstitial fibrosis with
further haemodynamic sequelae of impaired renal blood
flow that result in blood pressure elevation [21].

In women, uric acid level increases after the menopau-
se [22]. This can be explained by a uricosuric effect of estro-
gens and age-related progression of renal dysfunction [23].

In our study, we showed lower rates of HU in women
and men aged 40-55 years, and a higher rate of HU in men
aged > 85 years but the latter result should be interpreted
cautiously due to a low number of patients in this age
group. Study limitations included its retrospective nature
and unbalanced sample size, with more than two thirds of
patients in the NU group.

Conclusions

Among hospitalised hypertensive patients, those with hy-
peruricaemia more often showed advanced heart failure,
atrial fibrillation, impaired renal function, mixed dyslipi-
daemia, and atherogenic dyslipidaemia in women when
compared to hypertensives with normal uric acid level.

Among hospitalised hypertensive patients, hyperurica-
emia was more frequent among patients > 55 years of age
compared to younger patients.

Further studies are necessary to determine the impor-
tance of hyperuricaemia and benefits from reduction of
uric acid level in patients with hypertension.
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Streszczenie

Wstep. W wielu badaniach klinicznych wykazano zwigzek hiperurykemii (HU) z wystepowaniem choréb uktadu sercowo-
-naczyniowego, nadciSnienia tetniczego, przewlektej choroby nerek, zespotu metabolicznego. Od wielu lat toczy sie
dyskusja, czy HU jest niezaleznym czynnikiem ryzyka chorob uktadu sercowo-naczyniowego czy zaburzeniem czesto
wspotwystepujgcym z klasycznymi czynnikami ryzyka. Mimo wielu doniesien znaczenie HU w patogenezie chorob uktadu
sercowo-naczyniowego jest wciaz do koAca nieustalone.

Celem pracy byta ocena czestosci wystepowania HU u chorych z nadcisnieniem tetniczym oraz poréwnanie grup chorych
leczonych hipotensyjnie z prawidtowym i podwyzszonym stezeniem kwasu moczowego W Surowicy.

Materiat i metody. Analiza retrospektywng objeto pacjentéw z nadcisSnieniem tetniczym kolejno hospitalizowanych
w referencyjnym osrodku kardiologicznym w latach 2009-2010. Analizowano dane kliniczne z uwzglednieniem choréb
wspotistniejacych, przebytego zawatu serca i udaru moézgu, niewydolnoSci serca, parametréw biochemicznych oraz
wybrane parametry badania echokardiograficznego w grupach pacjentéw z prawidtowym i podwyzszonym stezeniem
kwasu moczowego w surowicy Krwi.

Wyniki. Analiza objeto 2076 pacjentow, w tym 1148 mezczyzn (55,3%) oraz 928 kobiet (44,7%). Prawidtowe stezenie
kwasu moczowego (normourykemie [NU]) stwierdzono u 1423 0s6b (68,5%), HU — u 653 0s6b (31,4%). Srednia wieku
w grupie z NU wynosita 67,7 + 11 lat, w grupie z HU — 70,1 + 10 lat. W grupie NU byto 771 mezczyzn (54,2%) oraz
652 kobiety (45,8%). W grupie HU byto 377 mezczyzn (57,7%) oraz 276 kobiet (42,3%). Schorzenia wspdfistniejace
w grupach NU i HU wystepowaty z nastepujaca czestoscia: cukrzyca typu 2: 24,4% v. 29,7% (p = 0,0545), choroba niedo-
krwienna serca: 27,5% v. 35,1% (p = 0,1000), przebyty zawat serca: 8,3% v. 12,7% (p = 0,0044), przebyty udar mézgu:
4,7%v. 5,0% (p = 0,7453), migotanie przedsionkow: 25,8% v. 40,1% (p=0,0001), niewydolnos¢ serca w |l klasie wedtug
NYHA: 20,5% v. 22,7% (p = 0,3700), niewydolnos¢ serca w Il klasie wedtug NYHA: 11,0% v. 22,5% (p = 0,0004), nie-
wydolnos¢ serca w IV klasie wedtug NYHA: 1,3% v. 5,3% (p = 0,0001), GFR < 60 ml/min: 39,6% v. 66,3% (p < 0,0001),
przerost miesnia lewej komory: 36,3% v. 40,1% (p = 0,2800), frakcja wyrzutowa > 50%: 61,2% v. 55,4% (p = 0,4200),
frakcja wyrzutowa 36-49%: 24,2% v. 21,1% (p = 0,2600), frakcja wyrzutowa < 35%: 14,5% v. 27,6% (p < 0,0001),
hipercholesterolemia: 37,1% v. 40,6% (p = 0,3200), hipertriglicerydemia: 15,4% v. 14,1% (p = 0,5200), dyslipidemia
mieszana: 15,2% v. 19,2% (p = 0,0339), dyslipidemia aterogenna u mezczyzn: 18,1% v. 20,2% (p=0,5000), dyslipide-
mia aterogenna u kobiet: 15,0% v. 24,1% (p = 0,0074).

Whioski

1. U hospitalizowanych chorych z nadcisnieniem tetniczym i HU czeSciej niz u chorych z nadciSnieniem tetniczym i pra-
widtowym stezeniem kwasu moczowego wystepowaty zaawansowana niewydolnosé serca, migotanie przedsionkow,
uposledzona funkcja nerek, dyslipidemia mieszana oraz dyslipidemia aterogenna u kobiet.

2. Hiperurykemia czeSciej wystepowata u chorych powyzej 55. roku zycia niz u mtodszych chorych w grupie hospitali-
zowanych pacjentow z nadcisnieniem tetniczym.

3. Konieczne sg dalsze badania w celu ustalenia znaczenia hiperurykemii i korzySci z obnizania stezenia kwasu mo-
czowego u pacjentoéw z nadciSnieniem tetniczym.

Stowa kluczowe: hipeurykemia, kwas moczowy, nadcisnienie tetnicze
(Folia Cardiologica 2014; 9, 1: 1-7)
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W ciggu ostatnich kilkudziesieciu lat w badaniach klinicznych i epidemiologicznych jed-
noznacznie potwierdzono zwigzek hiperurykemii z wystepowaniem zawatu serca, udaru
moézgu, migotania przedsionkow oraz wszystkich zdarzen sercowo-naczyniowych w popu-
lacji ogolnej, a w szczegdlnosci z wystepowaniem nadcisnienia tetniczego. Na podstawie
danych z badania First National Health and Nutrition Examination Study (NHANES 1)
Freedman i wsp. udowodnili, ze kazdy wzrost wartoSci kwasu moczowego o 60 umol/I
wiaze sie ze wzrostem 0 48% ryzyka choroby niedokrwiennej serca u kobiet. W prospek-
tywnych badaniach prowadzonych z udziatem duzej populacji w ramach Framingham
Study wykazano, ze stezenie kwasu moczowego w surowicy jest niezaleznym czynnikiem
prognostycznym rozwoju nadcisnienia tetniczego. W kolejnym badaniu Bogalusa Heart
Study dowiedziono, ze zwigkszone stezenie kwasu moczowego w surowicy wigze sie ze
wzrostem cisnienia tetniczego juz we wczesnym okresie zycia, co moze predysponowaé
do rozwoju nadciSnienia.

W prezentowanym badaniu retrospektywnym czestoS¢ hiperurykemii u pacjentéw z nad-
ciSnieniem leczonym wyniosta 31,5%. W innym polskim epidemiologicznym badaniu
RISK czestos¢ hiperurykemii u chorych z nadciSnieniem tagodnym i umiarkowanym,
ale nieleczonym, wyniosta 15%. Ta ro6znica moze wynikac¢ zaréwno z faktu stosowania
lekow hipotensyjnych o roznym wptywie na urykemie, jak i ze wspotwystepowania innych
schorzen dodatkowych, takich jak: migotanie przedsionkow, przerost lewej komory serca,
niewydolno$¢ serca.

Hiperurykemia czesto towarzyszy otytosci, hiperinsulinemii, nietolerancji glukozy, nad-
cisnieniu tetniczemu, hiperlipidemii oraz chorobom nerek. Po raz pierwszy sugestie,

www.fc.viamedica.pl 7



Folia Cardiologica 2014, tom 9, nr 1

ze hiperurykemie, zaburzenia gospodarki weglowodanowej i nadciSnienie tetnicze nalezy traktowaé jako zjawisko
taczne, sformutowat w 1923 roku Kylin. Jednak w kryteriach zespotu metabolicznego Reavena nie wymienia sie hi-
perurykemii. Dopiero kolejni badacze dodali do sktadowych zespotu metabolicznego hiperurykemie, mikroalbuminurie,
zaburzenia fibrynolizy, homocysteinemie oraz obnizone stezenie cholesterolu frakcji HDL. Autorzy badania réwniez
potwierdzajg wieksza czestosé wystepowania dyslipidemii aterogennej w grupie chorych z nadcisnieniem i hiperury-
kemig (p = 0,03), natomiast ,czysta” hipertriglicerydemia nie wystepowata czesciej. W wiekszosci prac podkresla sie
negatywna korelacje miedzy stezeniem kwasu moczowego a stezeniem cholesterolu frakcji HDL, szczegdlnie widoczng
u mezczyzn (w prezentowanej pracy istotny zwigzek jedynie u kobiet; p = 0,007). Podstawy metaboliczne zwigzku hi-
perurykemii z hipertriglicerydemia sa niejasne. Eksperymentalna hipertriglicerydemia nie podwyzsza stezenia kwasu
moczowego w surowicy. Nie stwierdzono réwniez zjawiska odwrotnego. Przyczyna takiego stanu moze by¢ dziatanie
czynnikow Srodowiskowych — diety bogatokalorycznej oraz naduzywania alkoholu. Szczegblne podstawy teoretyczne
ma poglad, ze nadmiar sacharozy w diecie podwyzsza stezenia kwasu moczowego i triglicerydow w surowicy. Hiperu-
rykemia i hipertriglicerydemia wystepuja u pacjentéw z wrodzonymi zaburzeniami metabolizmu weglowodandw — nie-
doborem glukozo-6-fosfatazy i fruktozo-1,6-dwufosfatazy. Réwniez w badaniach eksperymentalnych wlew sacharozy
lub jej podwyzszona zawartoS¢ w diecie zwiekszaty stezenie obu zwigzkow.

W epidemiologicznym badaniu RISK hipertriglicerydemia wystepowata czesciej, choé nieistotnie, w grupie chorych
z hiperurykemia (53,7% v. 48,3%; p = 0,65), aczkolwiek sama Srednia wartos¢ triglicerydow byta istotnie wyzsza w gru-
pie z hiperurykemia (2,21 v. 1.88; p = 0,04). Zgodnie z wytycznymi Polskiego Towarzystwa NadciSnienia Tetniczego
z 2011 roku u wszystkich pacjentéw z nadciSnieniem i jawng choroba uktadu sercowo-naczyniowego lub cukrzyca nalezy
rozwazy¢ leczenie statyna, dazac do uzyskania stezen cholesterolu catkowitego i cholesterolu frakcji LDL w surowicy
odpowiednio ponizej 4,5 mmol/I (175 mg/dl) oraz ponizej 2,5 mmol/I (100 mg/dl). Autorzy badania nie podaja, czy
analizowana grupa pacjentow przyjmowata statyny/fibraty, ale w zwiazku z faktem, ze u 0s6b z nadciSnieniem czesto wy-
stepuja choroby uktadu sercowo-naczyniowego, mozna przypuszczaé, ze wiekszoS¢ przyjmowata leki hipolipemizujace.

W prezentowanej pracy zaobserwowano silny zwiazek miedzy hiperurykemig a utrwalonym migotaniem przedsionkow,
a takze niewydolnoscig serca w lIl i IV klasie wedtug New York Heart Association, co jest zgodne z wczeSniejszymi
licznymi badaniami.

Subkliniczne nieprawidtowosci w funkcjonowaniu nerek (nieznacznie podwyzszone stezenie kreatyniny, obnizone prze-
sgczanie kiebuszkowe, mikroalbuminuria) nie sg rzadka patologia towarzyszaca pierwotnemu nadcisnieniu. Przewlekta
hiperurykemia wywotuje wiele niekorzystnych efektow zarowno w warunkach eksperymentalnych, jak i klinicznych.
Do tych efektow zalicza sie hiperplazie komorek gtadkich naczyn, dysfunkcje srodbtonka oraz wewnatrznerkowg
aktywacje ukfadu renina-angiotensyna-aldosteron. Te zaburzenia stanowig pomost tgczacy hiperurykemie z uszko-
dzeniami sercowo-naczyniowymi i nerkowymi. Pacjentéw z dng moczanowg czesto charakteryzuje niewydolnoSé nerek
(opisywana w pisSmiennictwie w 25-40% przypadkow). Zmiany w nerkach w przypadku dny obejmuja réznego stopnia
stwardnienie tetniczek, stwardnienie kiebuszkow nerkowych, zwtdknienie srodmiazszowe oraz depozycje krysztatow
moczanu. Podwyzszone stezenie kwasu moczowego jest takze postrzegane jako czynnik rozwoju niewydolnosci nerek
u pacjentow z prawidtowa ich funkcja. Réwniez hiperurykemia koreluje z rozwojem niewydolnosci nerek w cukrzycy
typu 2 oraz niezaleznie ,przepowiada” pogorszenie funkcji nerek u pacjentéw po przeszczepieniu nerki poddanych
leczeniu immunosupresyjnemu (cyklosporyna). W prezentowanej pracy najsilniejszg korelacje zauwazono wiasnie
miedzy hiperurykemig o obnizonym szacowanym wskaznikiem filtracji ktebuszkowej (p < 0,0001). Takze w epide-
miologicznym badaniu RISK zaleznos¢ miedzy podwyzszonym stezeniem kwasu moczowego a stezeniem kreatyniny
byta najsilniejsza (p = 0,0029). Rowniez analizujac punkt odciecia dla kreatyniny (mezczyzni > 115 mmol/I, kobiety
> 107 mmol/l), mozna zauwazyé, ze podwyzszone stezenie kreatyniny statystycznie istotnie czesciej wystepowato
w grupie z hiperurykemig niz w grupie normourykemig (p = 0,018). Wyniki te sg zgodne z wieloma pracami dotycza-
cymi znaczenia hiperurykemii we wczesnym wykrywaniu niewydolnoSci nerek. W publikacji Iseki i wsp. podwyzszone
stezenie kwasu moczowego silnie wiazato sie z wyzszymi wartoSciami kreatyniny.

dr n. med. Katarzyna Kostka-Jeziorny
prof. dr hab. n. med. Andrzej Tykarski
Katedra i Klinika Hipertensjologii, Angiologii i Chorob Wewngetrznych
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