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HYPERURICEMIA AS A RISK FACTOR OF ARTERIAL
HYPERTENSION

Introduction. Among the population of Central and Eastern Europe,
hyperuricemia (HU) prevalence is 28 % in female and 23 % in male. In
2018, European Society of Hypertension has officially included HU to
the independent risk factors for AH.

Objective: to integrate literature and own data that reflect
contemporary views on the role of hyperuricemia in the progression of
arterial hypertension and study the early effects of hyperuricemia on
endothelial dysfunction.

Materials and methods. Total of 382 persons were analyzed to
evaluate the prevalence of hyperuricemia in Sumy region. To study the
early effects of hyperuricemia on endothelial dysfunction in
normotensive patients two groups were formed: 31 patients with UA <
400 pmol/I (1% group) and 29 patients with UA > 400 umol/l (2" group).
The groups were comparable in age and sex.

Test with reactive hyperemia for estimation of endothelium-
dependent vasodilation (EDVD) was performed using the ultrasound
system SonoScape S6. Increasing of brachial artery diameter less than
10 % during the test with reactive hyperemia was considered as a
criterion of endothelial dysfunction.

Results: the prevalence of hyperuricemia in Sumy region is about
42 % for normotensive patients and 51 % — in hypertension patients from
total cohort 382. Daily BP monitoring demonstrated daytime systolic
blood pressure (DaySBP) 118 mmHg and daytime diastolic blood
pressure (DayDBP) 72 mmHg in the 1% group; and in the 2" group these
were: DaySBP 130 mmHg, DayDBP 80 mmHg (p < 0.05).

Analysis of baseline levels of EDVD shows significant difference
between groups: 12.9% and 9.6 % in the 1% group and 2™ group,
respectively (p < 0.05). The average UA level in the 1¥ group was 328 +
24 umol/I; in the 2™ group — 469 + 34 pmol/l. The negative correlation
was obtained between the level of UA and EDVD: -0.32 in the 1st group
and -0.48 in the 2nd group (p < 0.05).

Conclusion. Study results demonstrated high prevalence of HU both
in hypertensive and normotensive patients. Statistically significant
relationship between endothelium-dependent vasodilation and uric acid
levels in patients was established.

Keywords: hyperuricemia, arterial hypertension, endothelial dys-
function, uric acid.

Corresponding author: LS709@ukr.net

11

© Cymcekuii nepxxaBHuit yniepeutert, 2019



Ye. L. Kovalenko, O. K. Melekhovets, V. F. Orlovskiy, Yu. V. Melekhovets

Pe3rome

€. J1. KoBalieHko,

0. K. MenexoBenp,

B. ®. OpJioBcbKuid,

1O. B. MeJexoBenn,

Cymcokuil  OeporcasHull  yHigepcu-
mem, @yin. Pumcvkoeo-Kopcakosa,
2, m. Cymu, Yrpaina, 40007

Pe3rome

E. JI. KoBaJsienko,

0. K. Menexosell,

B. ®. OpJoBckuii,

FO. B. Meaexogel,

Cymckutl  20cy0apcmeentvill  YHu-
eepcumem, VL. Pumckozo-
Kopcaxosa, 2, 2. Cymvl, YVrpauna,

40007

© Sumy State University, 2019

EUMJ, 2019;7(1):11-19

TIMEPYPUKEMISI SIK ®AKTOP PU3UKY APTEPIAJIBHOI
TIEPTEH3II

Beryn. Cepen nacenennst Lentpanbnoi 1 Cxignoi €Bponu nommpe-
HicTh rinepypuxemii (I'Y) cranoButs 28 % y xiHOK i 23 % y 90JIOBIKIB.
Y 2018 poxy €Bporeiicbka acomiarisi 3 BuB4eHH Al 0dimiifHO BKIITO-
guna ['Y B uncio HesanexxkHux (akTopiB pusnky Al

Merta - 3icTaBIeHHS JNiTEpaTypHHUX i BIACHUX JaHUX, IO BimoOpa-
JKaIOTh Cy4acHi YABJICHHA PO POJb TiepypHKeMii B IporpecyBaHHI
aprepianbHOI rinepTeHsii, 1 BUBYCHHS BIUIMBY TiepypUKeMii Ha eHIoTe-
JanpHy AUCHYHKIIO.

Marepianu Ta Metomu. byno npoananizoBano 382 ocobu s oii-
HKHM TMOLIMPEHOCTI rinepypukeMii B CyMmchkiii obOnacti. [ BUBUEHHS
BIUIMBY TillepypuKeMii Ha eHaoTemanbHy TUCHYHKIII0 Y HOPMOTEH3HB-
HUX TamieHTiB Oynu chopmosani aBi rpymm: 31 mamient 3 UA <
400 mxmois/n (1-a Tpyma) i 29 mamientis 3 UA > 400 mxmons/n (2-a
rpyma). ['pymu Oynm chiBCTaBHI 3a BiKOM i CTaTTIO. TecT 3 peakTHBHOIO
rinepeMiero Uil OIIHKK CHOOTemil-3anexHoi Basommmatamii (E3BJ)
MPOBOAMIIM 3 BUKOPUCTAHHIM YJIbTPa3BYKOBOi cucteMu SonoScape S6.
30ubIIeHHS JiaMeTpa 1i1e4oBoi apTepii MeHm Hixk Ha 10 % npu npose-
JICHHI TECTy PO3TJISLIANIOCs SIK KPUTEPii eHI0TeNianbHOT TMCYHKIII.

PesyabraTH. BCTaHOBIEHO pO3MOBCIO/KEHICTh TillepypUKeMii B
CymMmchkiit obnacti 61m3bko 42 % cepell HOPMOTEH3MBHHUX MAIE€HTIB 1
51 % - y maIfieHTIiB 3 apTepiajgbHOIO TIIEPTEH3I€EI0 13 3arajibHOI KOTOPTH
3 382 oci6. Jobosmit moniTopuar AT mpomeMoHCTpyBaB y 1-if rpymi
piBeHb  CeperHBOAECHHOTO apTepialbHOTO  THCKY
118 MM pt.cT. i cepenHboieHHOTO miacToiigHoro AT — 72 MM pr.cT.; y
2-i rpymi - 130 MM pr.cT. i 80 MM pr.cT. BinnmosigHO (p < 0,05). Anaimi3
pieaiB E3B/l mokasye nocToBipHi BimmiHHOCTI MiX rpynamu: 12,9 % i

CHCTOJIIYHOTO

9,6 % B 1-i rpymi i 2-ii rpymi BianoigHo (p < 0,05). Cepenniii piBeHb
CK B 1-it rpyni cknaB 328 + 24 mMkmonw/n; y 2-i rpymi — 469 +
34 mxmonb/n. Byna orpumana 3BopoTtHa kopessiuis -0,32 Mixk piBHeM
CK i E3B/ B 1-ii rpymi i -0,48 y 2-i1 rpymi (p < 0,05).

BucHoBkn. Pe3ynbTaT AOCHIIHKEHHS MOKA3ald BHUCOKY IOIIHMpPE-
HicTh ['Y sK y MAIliEHTIB 3 TIIEPTOHIYHOK XBOPOOOIO, TAK 1 Y HOPMOTEH-
3MBHHX MAIi€HTIB. BCTaHOBIEHO CTATHCTHYHO 3HAYYIIMH 3B'I30K MiX
SH/IOTEi3alIe)KHOT Ba30IMIIATAIIEI0 i PIBHEM CEYOBOI KUCIOTH y HOP-
MOTEH3UBHUX ITAL[I€HTIB.

Karo4osi cioBa: rinepypukemisi, aprepiaibHa TillepTeH3is, CHIO0Te-
mianpHa TUCQYHKINS, CEY0Ba KUCIIOTA.

TUITEPYPUKEMUSA KAK ®AKTOP PUCKA APTEPUAJILHON
I'MNEPTEH3NN

Berynuienne. Cpenu Hacenenus LlentpansHoit u Bocrounoit EBpo-
bl pacnpocTpaHeHHocTs Trunepypukemun (I'Y) cocraBmser 28 % y
xeHmuH u 23 % y myxuuH. B 2018 romy EBpomnetickas acconuarus mo
m3yuernio Al odpunmansHO Brimtoumina ['Y B 9UCIIO HE3aBUCUMBIX (ak-
TOpoB pucka Al

Iesab — comocTaBieHNE TUTEPATYPHBIX M COOCTBEHHBIX JAaHHBIX, OT-
pPaXaIOMUX COBPEMEHHBIE TPEACTABICHUS O POJM THUIEPYPUKEMHH B
IPOTPECCUPOBAHUM APTEPUAIBLHON TUINEPTOHMM, M U3YyUCHHE BIIMSHUS
THIIEPYPUKEMHUH Ha SHJOTEIHAIBHYIO AUCOYHKIIHIO.
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Marepuajbl U MeToabl. beiio mpoaHanu3upoBano 382 yenmoBeka
JUISL OLICHKH PAaCIPOCTPAHEHHOCTH runepypukeMur B CyMCKo# 001acTH.
Jns m3ydenns 3¢¢exToB THHEpypUKEMHH HA 3HAOTEIHANBHYIO IHC-
(DYHKOHMIO Y HOPMOTEH3UBHBIX MAIIMEHTOB OBUIM C(OPMHPOBAHBI IBE
rpynmnsl: 31 nauenT ¢ ypoBHeM MoueBoid kuciaoTel MK < 400 MkMounb/n
(1-2 rpymma) u 29 maumentoB ¢ ypouem MK > 400 mimonb/m (2-s
rpynmna). ['pynmsl ObUTM comocTaBUMBI IO BO3pacTy U moiy. TecT ¢ pe-
AKTUBHOH TUIepeMuel Ui OLEHKH YHA0TEINH-3aBUCUMON Ba3oquiaTa-
mun (O3B/1) npoBoAMIIM C MCHOJIB30BAHUEM YIBTPA3BYKOBOH CHCTEMBI
SonoScape S6. YBennueHue auaMeTpa IDICUCBONW apTepHH MEHee, YeM
Ha 10 % mpu MpoBEIECHUH TECTa pacCMaTPHUBAIOCh KaK KPUTEPHH SHMIO-
TENUATBHON ANCQYHKINH.

Pe3yabTaThl. YCTaHOBIEHA PAaCIPOCTPAHEHHOCTD TUIIEPYPUKEMUH B
Cymckoii obmactu 42 % cpeny HOpPMOTEH3UBHBIX MAMEHTOB 1 51 % —y
MAIlMEeHTOB C apTepUalbHON runepTeH3ueil u3 obueil koroprsl 382 ye-
noseka. CyTo4HbIif MOHUTOPUHT A/l mpogeMoHcTpUpoBan B 1-i rpymme
YpOBEHb cpeHeIHEeBHOrO cuctonndeckoro AJ[ 118 MM pr.cT. u cpenne-
JIHEBHOTO Juactonuueckoro AJl — 72 mm pT.cT.; BO 2-ii rpymnme —
130 mm pr.cT. 1 80 MM pT.cT. cooTBeTcTBEHHO (p < 0,05). AHanmu3 uc-
XoIHBIX ypoBHeHl O3B/l moka3blBaeT AOCTOBEPHBIE Pa3iUuUsi MEXKAY
rpymnamu: 12,9 % u 9,6 % B 1-ii rpynmne u 2-i rpynne cOOTBETCTBEHHO
(p < 0,05). Cpennnit ypoBerr MK B 1-if rpymme cocraBun 328 =+
24 mxmo/m; Bo 2-i rpymme — 469 + 34 mMxMons/n. Beina momydena 00-
patHas koppemsaus -0,32 mexny yposaem UA u O3B/l B 1-if rpymme
u -0,48 Bo 2-it rpymme (p < 0,05).

BoiBoabl. Pe3ynbrarhl ncciieoBaHUs MOKa3ald BBICOKYHO paclpo-
CTpaHCHHOCTh ['Y Kak y MalMeHTOB C THMIIEPTOHMYCCKON 0OJIC3HBIO, TaK
U Y HOPMOTECH3MBHBIX ITallMCHTOB. Y CTAHOBJIEHA CTaTUCTUYECKU 3HAUU-
Masl CBA3b MEXIYy 3HJIOTEIUN-3aBUCUMON Ba30AMJIATALIMEH U YPOBHEM
MOYEBOH KUCIIOTHI Y MAI[HEHTOB.

KnaioueBble cioBa: rHnepypuKkeMus, apTepHaibHas THIIEPTEH3HS,
SHJIOTENUAIbHAS TUC(HYHKIHS, MOYEBask KHCJIOTa.

ABTOp, BiinoBinanbHuii 3a muctyBannsi: LS709@ukr.net

Introduction hyperuricemia among Europeans compared to the

Among the population of Central and Eastern Chinese can be attributed to traditional eating habits

Europe, hyperuricemia (HU) prevalence is 28 % in
female and 23 % in male. Patients with HU show
propensity for cardiovascular diseases (CVD)
(increase in blood pressure, overweight and obesity,
hypercholesterolaemia, hypertriglyceridaemia).
Patients with HU associated with arterial
hypertension (AH) more often suffer from
metabolic syndrome, diabetes mellitus, and chronic
kidney disease [1]. Population-based studies in Asia
region reveal that hyperuricemia prevalence is
9.3% in female and 8.4 % in male [2]. An
extensive study conducted by Chinese scientists
that included 100226 participants shows that
hyperuricemia prevalence is 6.87 % in female and
8.57% in male [3]. A greater prevalence of
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of people in western world where fast food prevails.
Data on HU prevalence among the US population
proves the significance of a dietary factor in HU
progression: according to the national study
conducted from 2007 to 2016, prevalence was
20.2 % in male and 20 % in female, compared to
European countries [4].

The objective lies in integrating of literature
and own data that reflects contemporary views on
the role of hyperuricemia in the progression of
arterial hypertension and study the early effects of
hyperuricemia on endothelial dysfunction.

Discussions on the role of HU in the
progression of CVD and AH in particular have been
going on for long. Despite decades of researches on
HU pathogenesis and discussions on its possible
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negative influence on the progress of AH, as
recently as 2018, European Society of Hypertension
has officially included HU to the independent risk
factors for AH [5]. Since Ukrainian doctors had the
opportunity to use international protocols in
practice,  explaining the  mechanisms  of
pathogenetic influence of HU and creating
diagnostic algorithms in HU combining with CVD
are considered to be relevant objectives.

Discussing clinical relevance of hyperuricemia,
it is worth recalling that uric acid (UA) acts as a
terminal metabolite of purine metabolism in
humans; however, most mammals have uricase
enzyme that decomposes urine to allantoin. But a
human has lost this ability in the course of
evolution. Adenine and guanine are purines that
form UA. There are two routes of administration of
purines in the organism: oral administration and
biosynthesis that prevails in forming of common
pool. UA is reached at a concentration
355 mcmol/L (6.4 mg/dL), but proteins increase
solubility — UA begins to crystallize in the human
body when 389 mcmol/L (7 mg/dL) level goes
beyond. But some studies indicate that pathological
effect of UA is possible at a concentration
389 memol/L. Fuzzy limits of reference values that
vary depending on sex create number of concerns
on UA threshold level that can be regarded as
pathogenetically significant in CVVD progression.

Mechanisms of AH initiation in HU are
described as those that function through urate
crystallization-dependent and non-crystallization-
dependent ways. Arterial wall macrophages can
absorb urate crystals that activate NLRP3 receptors
with interleukin-1p release leading to inflammation
and cause collagen hyperproduction. The above-
mentioned processes cause the increase in arterial
stiffness with the progression of AH and
atherosclerosis. Non-crystallization-dependent
mechanisms are related to activation of intracellular
and mitochondrial routes of oxidative stress in HU
that decreases bioavailability of endothelial nitric
oxide and stimulates renin-angiotensin system [6].
UA production is known to be followed by xanthine
oxidoreductase (XOR) that releases singlet oxygen
throughout all time of its functioning. Some
researchers note that UA can just indicate XOR
activity and active oxygen that forms during its
work negatively influence vessel wall. It is known
that hypoxia has caused expression and
intensification of XOR activity, while hyperoxia
causes downregulation of the activity [7]. Inhibition
of NO production by uric acid associated with the

© Sumy State University, 2019
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increased XOR activity can explain depression of
vasodilatory effects caused by oxidation. Inhibition
of XOR activity with the help of allopurinol has
improved  peripheral vasodilator  capacity  of
regional and systemic blood flow in patients with
chronic heart failure [8]. To prove that HU belongs
to common mechanisms of AH progression, one
has initiated the studies that revealed the ability of
angiotensin 1l to increase XOR levels and activate
the production of superoxide in endothelial cell
culture [9]. Despite this, the issue of application of
XOR inhibitors for the treatment of CVD needs to
be discussed.

Nitric oxide NO is important in forming
vascular tone and arterial stiffness. Decrease of NO
bioavailability and reduction of its production lead
to endothelial dysfunction and increase in BP [10,
11]. Contemporary views on pathogenesis of AH
progression are in agreement with the statement
about the ability of vascular endothelium to actively
absorb UA with the help of GLUT 9/URATv1
receptors — it causes UA accumulation in
endothelial cell, activates oxidative stress, and
decreases eNOS activity [12].

Another important issue regards interrelation of
HU with traditional risk factors for AH. Increase in
UA level accompanies these risk factors so
frequently that for a long time, scientists had a
chicken-and-egg situation. In the course of time,
advanced techniques of data processing clarified
clinical relevance of HU.

According to PIUMA study, when serum UA
level in patients with arterial hypertension is higher
than 250 mcmol/L  (4.5mg/dL) in male and
178 mcmol/L (3.2 mg/dL) in female, probability of
complications in cardiovascular system (CVS) and
mortality rate increase significantly (J-curve
phenomenon). Risk of AH development in patients
with HU is 3.66 times higher. Moreover, mean
level of uric acid was significantly higher in
patients with firstly diagnosed essential AH
compared to healthy people. Assuming comparable
AH levels, patients with AH and HU bhad a
statistically significant higher percentage of target
lesions [13]. Higher concentrations of UA in serum
and urine correlate with high systolic, diastolic, and
pulse BP in 24-hour monitoring of BP [14, 15].
1 mg/dL increase in UA level leads to increase in
systolic BP up to 10 mm Hg [16]. The ability of HU
to increase BP in patients with non-dipping 24-hour
profile was proved [17].

The issue of HU comorbidity is so relevant that
governments of some countries even fund national
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studies — for example, Romanian SEPHAR Il
program was conducted to evaluate the influence of
HU on prevalence of essential AH, to control BP,
renal function, and progression of atherosclerosis
[18]. An extensive study by Tokyo Health Service
Association that included 85286 patients has shown
that hyperuricemia is associated with the increase in
BP in both sexes. Additionally, UA levels
(315 memol/L in male and 256 mcmol/L in female)
were associated with AH prevalence [19]. A lasting
9-year study aimed at evaluating the influence of
UA levels on AH progression in healthy people has
revealed direct correlational relationships. For this
purpose, 5105 people without AH were divided into
four quartiles based on UA level (median): 1 —
260 memol/L, 2 — 325 mcmol/L, 3 — 365 mcmol/L,
4 — 420 mcmol/L. Nine years later, AH was
observed in 2259 people (43.3 %), wherein 9-year
incidence in quartiles were the following: 1 —
36.6 %, 2 — 42.4 %, 3 — 44.1 %, 4 — 54.5 % [20].
UA levels higher than 389 mcmol/L (7 mg/dL)
were observed in 90 % of teenagers with de novo
AH [21]. Moreover, HU is an independent RF for
high-normal BP both in men and women [22].

Meta-analysis of 97824 patients shows that a
high UA level can be a reason for AH development
[23]. Doctors’ everyday practice shows that the issue
of the BP control remains relevant despite the
increase in the number of antihypertensive
medications. Resistant hypertension is characterized
by the increase in BP in the course of the treatment
with not less than three antihypertensive medications
at a maximum dose including diuretics [5].
Hyperuricemia increases the risk of resistant arterial
hypertension in women, but not in men. Elderly
women from overall population with UA levels
higher than 377 mcmol/L (6.8 mg/dL) have a 3-fold
increased risk of resistant AH [24]. Cicero AF et all.
studies have found that HU is associated with
inadequate BP control in people receiving
antihypertensive therapy [25]. Moreover, the higher
UA level within reference values, the higher the risk
of AH [26].

HU negatively influences other risk factors of
AH. A retrospective five-year study that included
6476 healthy people has found that HU was an
independent predictor for increase of the level of
low-density lipoproteins (LDL) in both sexes.
Additionally, increase in UA level over the period of
5 years is a risk factor for hypertriglyceridaemia [27].
In overall healthy population, sub-optimal levels of
LDL and UA are associated with a high risk of AH
[28]. HU is a predictor for development of metabolic

© Sumy State University, 2019
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syndrome associated with arterial hypertension [29].
Meta-analysis that included 11 studies and 54 000
patients has shown that increase in UA level
positively correlates with the development of
metabolic syndrome [30].

Pulse wave velocity is used to measure arterial
stiffness. It is proved that the higher the arterial
stiffness is, the higher is pulse wave velocity. UA is
one of the factors that influence arterial stiffness.
While searching correlational relationships between
UA level and pulse wave velocity (PWV), one has
found a strong direct correlational relationship r =
0.92 (p<0.001). Stepwise regression in backward
direction shows that PWV can be predicted based on
UA level [31]. Increase in BP is initiated through
inflammation in arterial wall and increasing of its
stiffness [32, 33].

Some authors note that UA levels can actually
reflect early stage kidney disease — the same was
found in previous studies [34]. The kidneys are
responsible for removing of 70 % of a 24-hour uric
acid pool [35]. Renal excretion of UA involves
glomerular filtration, proximal tubular reabsorption,
secretion, and post-secretion reabsorption. In
experimental increasing of serum UA level, AH,
glomerulosclerosis, and  interstitial  fibrosis
developed. These changes were associated with the
activation of NADPH oxidase that led to intracellular
oxidative stress, mitochondrial damage, ATP
depletion, and damage of endothelium followed by
activation of renin-angiotensin-aldosterone system
(RAAS) [36]. In the evaluation of renal function in
patients with firstly diagnosed AH, one has found a
direct correlation between serum creatinine level and
UA and an inverse correlation between UA level and
glomerular filtration rate [37].

Study results also indicate that there is a direct
positive correlation between UA level and carotid
intima-media thickness in patients with and without
AH. This suggests a possible role of HU in the
development of atherosclerotic vascular disease in
normotensive patients and people with AH [38].

The role of UA in the development of left
ventricular hypertrophy (LVH) was revealed. But
discussions on the existence of an independent
influence of HU on LVH are still taking place. It is
associated with both a direct pathogenetic influence
on the myocardium though the activation of
oxidative stress and a secondary influence through
the ability of HU to increase BP [39]. After
monitoring of UA levels in 400000 patients that have
been observed within 7-17 years in Stockholm
healthcare centers, one has found direct correlation
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between UA level and the risk of myocardial
infarction, heart failure, and acute cerebrovascular
event [40]. The influence of UA levels on
progression and incidence rate of heart failure with
preserved ejection fraction in patients with AH was
studied particularly. One has found an independent
role of HU as a predictor of incidence of HF with
preserved ejection fraction (EF) in patients with AH
associated with LVH and diastolic dysfunction
[41]. Increase in XOR activity is considered to be
one of the mechanisms responsible for HF that
leads to abnormal energy metabolism in
cardiomyocyte.

The issue of the application of XOR inhibitors
for the treatment of patients with AH associated
with HU remains unresolved. Six-month treatment
with febuxostat significantly decreased the activity
of renin in serum and aldosterone concentration; the
treatment also strongly increased glomerular
filtration rate in patients with AH in comorbidity
with HU [42]. In another placebo controlled study,
six-week application of febuxostat (80 mg a day) in
patients with HU and AH have provided
discouraging results. According to results of a 24-
hour monitoring of BP, in the group of patients
taking febuxostat, one has found no statistically
significant decrease in BP compared to the placebo
group [43]. These studies critically rethink the
hypothesis stating that effects from HU are
associated not with UA molecule itself, but with
XOR induction and that positive pleiotropic results
provided by the use of XOR inhibitors are
associated with enzyme blocking itself, but not with
the further decrease in UA [44].

Materials and methods

Total of 382 persons were analyzed to evaluate
the prevalence of hyperuricemia in Sumy region.

To study the early effects of hyperuricemia on
endothelial dysfunction in normotensive patients two
groups were formed: 31 patients with UA <
400 pmol/l (1% group) and 29 patients with UA >
400 pmol/l (2" group). The groups were comparable
in age and sex.

Test with reactive hyperemia for estimation of
endothelium-dependent vasodilation (EDVD) was
performed using the ultrasound system SonoScape
S6. BP cuff with the pressure 50 mm Hg higher than

Conclusion

Study results demonstrated high prevalence of
HU as in hypertensive so normotensive patients.
Statistically significant relationship between endo-

© Sumy State University, 2019

16

EUMJ, 2019;7(1):11-19

systolic BP was applied to the upper third of the arm
— it blocked the blood flow in brachial artery.
Compression was performed for 5 minutes, and then
rapid decompression was performed. Artery size and
blood flow criteria were defined one minute after
decompression. Increasing of brachial artery
diameter less than 10 % during the test with reactive
hyperemia was considered as a criterion of
endothelial dysfunction.

Results and discussion

Due to information obtained from literature, there
are no exhaustive data about the prevalence of
hyperuricemia in Ukraine. Our study had
demonstrated the prevalence of hyperuricemia in
Sumy region about 42 % for normotensive patients
and 51 % — in hypertension patients from total
cohort 382.

Daily BP monitoring demonstrated daytime
systolic blood pressure (DaySBP) 118 mmHg and
daytime diastolic blood pressure (DayDBP)
72 mmHg in the 1% group; in the 2™ group these
were DaySBP 130 mmHg, DayDBP 80 mmHg (p <
0.05).

Analysis of baseline levels of EDVD shows
significant differences between groups: 12.9 % and
9.6 % in 1% group and 2™ group respectively (p <
0.05). The average UA level in the 1% group was
328+ 24 pmol/l; in the 2" group - 469 + 34 pmol/l.
It was acquire the negative correlation values
of -0.32 between the level of UA and EDVD in the
1% group and -0.48 in 2™ group (p < 0.05).

Considering a high prevalence of hyperuricemia
and an established relationship between UA level
and AH progression of AH and complications
associated with it, the question arises of whether
screening  procedures aimed at identifying
hyperuricemia in population with AH should be
performed. State Statistics Service of Ukraine has no
data on hyperuricemia  statistics.  Perhaps,
implementation of eHealth online registration system
will improve accounting and statistical processing of
data on AH and HU comorbidity and initiate further
studies that will help determine the role of HU in the
progression of systemic disturbances and also deal
with the issue of dietary, pharmacological, and
physiotherapeutic correction of HU in patients with
AH.

thelium dependent vasodilation and uric acid levels
in patients was established. The observed negative
correlation indicates the influence of hyperuricemia
on the progression of endothelial dysfunction in the
pre-hypertensive period.
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Further research

Studying of comorbid hyperuricemia states will
enable the use of prophylactic and therapeutic
schemes for preventing the progression of compli-
cations associated with CVS and other organs. Con-
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