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The aim. To analyze the frequency of atherosclerotic lesions of the carotid arteries and association with the lipid metabolism and
inflammatory markers in hypertensive patients with gout.

Materials and methods. 122 patients with hypertension aged 30 to 65 years were examined (mean age (56.0 (47.0; 62.0)), inclu-
ding 104 men (85.2 %) and 18 women (14.8 %). Group 1 included 72 hypertensive patients with gout; group 2 — 50 hypertensive
patients without gout; group 3 — 20 gout patients without hypertension. Serum levels of high sensitivity C-reactive protein were
detected by enzyme-linked immunosorbent assay. Serum ferritin levels were measured using electrochemiluminescent detection.
The patients underwent carotid artery ultrasound according to standard methods.

Results. The duration of gout exacerbation and the pain intensity evaluated with the visual analog scale (VAS) (P < 0.01) were
significantly higher in group 1, than those in group 3 (P < 0.01). Serum ferritin levels were 2.6 (P < 0.01) times higher in group
1 than those in group 2. In patients with gout, the levels of ferritin were significantly 2.1 times higher, than in group 2 (P < 0.01).
The levels of hsCRP in patients of group 1 were 3.1 times higher than those in group 2 (P < 0.01). The proportion of patients with
intima-media complex (IMC) thickness 20.9 mm was higher in group 1 than in groups 2 (x> = 4.58,P < 0.05)and 3 (x> = 24.96,
P < 0.01). Inthe structure of plaques, isoechoic were significantly more often seen among group 1 patients as compared to group
3(x? = 6.56, P < 0.01), and hyperechoic —as compared to group 2 (x> = 4.63, P < 0.05). Hypoechoic plaques were detected
in groups 1.and 2 with similar frequency (P > 0.05). This type of plaque was associated with a high risk of cerebrovascular events.
In the patients with arterial hypertension and gout, a significant moderate positive correlation was found between the IMC thickness
and the serum uric acid level (r, = 0.46, P < 0.01), hsCRP (r, = 0.33,P < 0.01), age (r, = 0.33; P < 0.01), duration of gout
(r, = 0.27,P < 0.05) and VAS (r, = 0.39, P < 0.01); the level of hsCRP was correlated with the presence of atherosclerotic
plaques (t = +0.64, P < 0.05).

Conclusions. The combination of hypertension with gout in patients was associated with a high incidence of IMC thickness
>0.9 mm and atherosclerotic plaques, more severe disorders of purine and lipid metabolism, increased inflammatory markers
(ferritin and hsCRP), that should be considered not only in the aspect of chronic inflammation, but also as a part of the disease.

CTaH CYAMHHOI CTIHKM COHHUX apTepii Ha OCHOBI BUBYEHHA MapKepiB 3anaAeHHA
B NaujieHTIB 3 apTepiaAbHOIO rinepTeH3ielo, NOEAHAHOLO 3 NOAArpoLo

I. M. KysbmiHa, 0. M. AasapeHko

MeTa po6oT — npoaHasniayBaTi 4acToTy aTepOCKNEePOTUYHONO ypaXeHHs COHHWX apTepili Ta acoljiaLito 3 MokasHykamu ninigHoro
06MiHY, Mapkepamm 3ananeHHs B NaLieHTIB 3 apTepianbHOK rNEPTEH3IE0, NOEAHAHOK 3 NOAArpok.

Marepianu Ta meToaun. O6cTexunu 122 nauieHTiB 3 apTepianbHoto rinepreHsieto Bikom Big 30 fo 65 pokis (cepeaHin Bik — 56,0
(47,0;62,0)): 104 (85,2 %) qonosikis i 18 (14,8 %)xiHok. Y rpyni 1 — 72 navuieHTy 3 apTepianbHOI0 rinepTeHaieto, WO NoegHaHa 3
nogarpoto; y rpyni 2 — 50 xBopyx Ha apTepiarnbHy rinepTeHsito 6e3 nogarpy; y rpyni 3 — 20 nauieHTis i3 nogarpoto 6e3 apTepiansHoi
rinepteHsii. PiBeHb BUCOKOYyTNMBOrO C-peakTBHOO NpoTEiHY B CUPOBATL KPOBI BU3HAYanM 3a ONOMOrok iMyHOhEePMEHTHOMO
aHaniay, piBeHb OepUTUHY Y KPOBi — IMyHOXIMIYHM METOOM 3 EMNEKTPOXEMITFOMIHECLIEHTHO AeTeKLie. NavieHTam BUKOHyBanu
YNbTPa3ByKOBE LOCTIKEHHS KAPOTUAHNX CyaVH 3a CTaHAAPTHOK METOAMUKOH.

Pesynkratu. TpuBanicTb 3arocTpeHHsi Nofarpy, iHTEHCUBHICTb GONMbOBOTO CMHAPOMY 3a Bi3yanbHOK aHaNoroBOK LLUKAroH
(BALW) (p < 0,01) BiporigHo GinbLwi 'y rpyni 1, Hix y rpyni 3 (p < 0,01). PiBeHb heputuHy y 2,6 pasa (p < 0,01) Buwmin y rpyni 1
MOPIBHSIHO 3 MOKA3HWKOM rpynu 2. Y XBOpKX Ha noparpy piBeHb epuTuHy y 2,1 pasa Buwwmia, Hix y rpyni 2 (p < 0,01). MokasHuk
BUcokouyTmMBoro C-peakTtueHoro npoteiny (B4CPI) y nauienTie rpynu 1 8 3,1 pasa BuwwiA LWogo nokasHuka rpynn 2 (p < 0,01).
YacTka nauieHTiB i3 ToBLYMHOK Komnnekcy iHTuma-megia (KIM) 20,9 mm HaiibinbLua y rpyni 1 nopisHsHO 3 rpynamn 2 (x? = 4,58,
p < 0,05)i3(x% = 24,96, p < 0,01). ¥ xB0opux rpynu 1 BiporigHo YacTiLLe NOPIBHSHO 3 rpynoto 3 y CTPYKTypi GrsiLLok nepesa-
xag isoexoreHHa (x* = 6,56, p < 0,01), a wogo rpynn 2 — rinepexoreHHa (x> = 4,63, p < 0,05). Y rpynax 1i 2 3 ogHakoBO
yactotoio (p > 0,05) BUSBNANM riNOEXOreHHWI TN BRSILLKK, SIKUIA NOB’S3aHWiA i3 BUCOKUM PU3VKOM LiepeBpoBackynsipHUX Mogii.
Y naujieHTiB 3 apTepianbHoOo rinepTeHsieto, WO NoeaHaHa 3 NOLArpoto, BUSIBUIM BIiPOTiAHWA NO3UTUBHWIA KOPENsLiiH1A 3B8'30K
noMipHoi cunm Mix TosmHoko KIM i piBHem ce4oBoi kucnotu kposi (r, = 0,46, p < 0,01), B4CPI (r, = 0,33, p < 0,01), Bikom
(r, = 0,33, p < 0,01), Tpusanictio nogarpu (r, = 0,27, p < 0,05) Ta ouiHkoto 3a BALU (r, = 0,39, p < 0,01); piseHb B4CPT1
KOpErioe 3 HAABHICTIO aTepocKNepoTUYHUX Bnswwok (1 = +0,64, p < 0,05).

BucHoBku. MNoegHaHHA apTepianbHoi rinepTeHsii Ta noaarpy acoLitoeTbes 3 BUCOKO0 YacToToro ToBLmHM KIM 20,9 MM Ta ate-
POCKNEPOTUYHMX ONALLOK, BUPKEHILLMMU NOPYLLEHHAMM MYPUHOBOTO Ta MinigHOro O6MiHIB, NABMLLEHHAM MapKepiB 3ananeHHs
(cbeputuH i B4CPIN), L0 Cnif po3rnsigaTvt He NnLe B aCnekTi XPOHIYHOTO 3ananbHOro NpoLecy, ane i sk CKnagoBy 3aXBOPHOBAHHSI.
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CocTrofiHue cocyAucToﬁ CTEHKHU COHHbIX apTepm7| Ha OCHOBE U3yyeHUAa MmapkepoB
BOCNaAeHUA y naLuueHToB C apTepua/\bHov"l runepTeusuev"l B coYyeTaHUU C noAarpov"l

A. . KyabmuHa, O. H. NAasapeHko

Llenb pa6otkl —npoaHan1avpoBaTh YacToTy aTepOCKIIEPOTUHECKOrO NOPaXEHMSs COHHbIX apTepUiA 1 accoLmaLm C NokasaTensimi
nMnuaHoro obMeHa, Mapkepamm BOCrarneHus! y NaLuMeHTOB C apTepuarbHOi rnepTeH3neit B CoYeTaHuu ¢ Noaarpoit.

Marepuansi n metoabl. ObcnenoBany 122 naumeHTa ¢ apTepuanbHoi runepteHsnen B Bospacte ot 30 o 65 ner (cpegHuit
Bospact — 56,0 (47,0; 62,0)): 104 (85,2 %) myxumHbl 1 18 (14,8 %) xeHiwmH. B rpynny 1 Bkmtoumnu 72 naumeHTa ¢ apTepuans-
HOVI TMNEPTEH3NEN B COYETaHNM ¢ nogarpoi, rpynny 2 — 50 60nbHbIX apTepuanbHoii runepTeHaven 6e3 nogarpel; rpynny 3 — 20
naLveHToB ¢ nogarpoi 6e3 apTepuasnbHON runepTeHaun. YpoBeHb BbICOKOUYYBCTBUTENBHOTO C-peakTUBHOrO NpoTenHa B ChIBOPOTKE
KPOBW OMPELEnsny C NOMOLLbI0 MIMMYHOEPMEHTHOTO aHanuaa, ypoBeHb heppuTMHa B KPOBY — UMMYHOXMMUYECKVM METOLIOM
C 3NEKTPOXEMUNIOMUHECLIEHTHON AeTekLmeli. MaumeHTaM BbINOMHEHO YrbTpa3BykOBOE UCCIIeA0BaHe KapoTUAHbIX COCYAOB N0
CTaHOapTHOW MeToAMKe.

Pesynbratbl. [nutensHocTb 060CTPEHNs Noparpsl, MHTEHCUBHOCTL BONEBOrO CMHAPOMA MO BU3yanbHOW aHaroroBoi Lukane
(BALW) (p < 0,01) 3HaunTenbHo Bbiwe B rpynne 1, yem B rpynne 3 (p < 0,01). YpoBeHb hepputuHa B 2,6 pasa (p < 0,01)
BbiLLE B rpynne 1 no CpaBHEHWIO C NokasaTensimMu rpynnbl 2. Y 60MbHbIX Noaarpoit ypoBeHs hepputiHa B 2,1 pasa BhiLLE, YeM B
rpynne 2 (p < 0,01). MokasaTenb BbICOKO4yBCTBUTENBHOTO C-peakTusHoro npotenHa (B4CPIT) y nauveHTos rpynnsl 18 3,1 pasa
BblLLE OTHOCUTENbBHO Nokasatens rpynnbl 2 (p < 0,01). [lons naumeHToB ¢ TonLmHON kKomnnekca uHTuma-megua (KAM) 20,9 mm
HanborbLuas B rpynne 1 no cpaeHeHmto ¢ rpynnamm 2 (x> = 4,58, p < 0,05)n 3 (x = 24,96, p < 0,01). Y 6onbHbIX rpynmbl 1
[OCTOBEPHO YalLie Mo CPaBHEHWHO € rpynnoii 3 B CTPyKType Bnsilek npeobrnapaet nsoaxoreHHas (x2 = 6,56,p < 0,01), a oTHocu-
TENbHO rpynnbl 2 — runepaxoreHHast (x> = 4,63,p < 0,05). B rpynnax 1 v 2 c ogmHakoBoi yactoToii (p > 0,05) peructpuposanu
TUMO3XOrEeHHbIN TN BNISILLKY, KOTOPbIN CBS3aH C BbICOKVM PUCKOM LiepebpoBackynsipHbIX COBLITUIA. Y NaLmeHTOB ¢ apTepuasnsHoi
rnepTeH3nelt B COMETaHUM C NOLarpoi yCTaHoBreHa AOCTOBEpHas NONOXUTENbHAs KOPPENSLMOHHAs CBA3b YMEPEHHO CUmbI
mexay TonwmHoi KM v yposHem mo4eBoi kucnotel kposwu (r, = 0,46, p < 0,01), B4CPM (r, = 0,33, p < 0,01), BospacTom
(r, = 0,33,p < 0,01), npogomkuTensHocTbio noaarpsl (1, = 0,27,p < 0,05) oueHkori no BAL (r, = 0,39,p < 0,01); ypoBeHb
B4CPIT koppenupyert ¢ Hannumem atepocknepoTnyeckux bnswek (t = +0,64, p < 0,05).

BbiBoakl. CoyeTaHne apTepuanbHON rmnepTeHsny 1 noaarpbl y NauyeHToB acCoLMUPYETCS C BbICOKOI HacToTom TonwwmHbl KM

20,9 MM 1 aTepocKnepoTyeckux Grisiuek, Gomnee BbipaXeHHbIMU HAPYLLIEHWSIMIA MYPUHOBOTO U MUMIMGHOMO OBMEHOB, NOBbILLIEHUEM
MapkepoB BocnaneHus (pepputiH u BYCPTT), 4To CriefyeT paccMaTpuBaTh HE TOMBKO B aCMEKTE XPOHUYECKOTO BOCMANUTENBHOMO

npouecca, HO U Kak COCTaBHYH 4acCTb 3aboneBaHus.

According to the recommendations of the American Heart
Association, the intima-media complex (IMC) thickness of
the carotid arteries, along with other vascular markers, is of a
greatimportance in the primary prevention of cardiovascular
complications. Many studies have shown an association
between IMC and high importance of major vascular risk
factors for circulatory disorders: dyslipidemia and hyperten-
sion. The IMC thickness determines the individual severity
of cardiovascular diseases [1,2].

Hyperuricemia, which in some cases leads to the de-
velopment of gout, is involved in the pathogenesis of
hypertension and atherosclerosis [1]. Epidemiological
studies revealed the relationship between hyperuricemia
and atherosclerotic vascular disease, and serum uric acid
(UA) levels, making it possible to predict cardiovascular
events and mortality in women and men [2].

Atherosclerotic changes are based on three mecha-
nisms (vascular lipid infiltration, endothelial dysfunction and
chronic inflammation), which are present in hypertension
and gout; a predictor of future cardiovascular events is
C-reactive protein (CRP) [3].

Atherosclerosis has a long preclinical phase. Early
detection of atherosclerotic changes using noninvasive
methods of examination can help identify individuals at
risk of atherosclerotic clinical event [4]. In recent decades,
there has been a growing interest in the early detection
and assessment of subclinical atherosclerosis based on
the detection of biomarkers [5].

According to the latest scientific findings, researchers
have found an interaction between traditional risk factors
and risk factors for the development of atherosclerotic
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plaques in the carotid artery. The rate of atherosclerotic
plaque formation was significantly lower in patients with
essential hypertension and hyperlipidemia, who received
lipid-lowering drugs and antihypertensive treatment for
24 months. Blood pressure (BP) levels were significantly
elevated in patients with newly diagnosed internal carotid
artery stenosis (ICA) >50 % compared to healthy controls.
Serum CRP was significantly increased, and total bilirubin
was significantly decreased in patients with hypertension
and atherosclerosis of the carotid arteries, compared to
the patients with hypertension and without atherosclero-
sis. Early- and end-stage calcifications of carotid lesions
were significantly increased in patients with chronic kidney
disease (CKD) compared to those in patients without CKD.
Finally, serum fibrinogen and CRP levels were significantly
elevated in patients with carotid artery stenosis >70 % and
CKD compared to those without CKD [6].

Previous studies have shown an association between
the risk of cerebrovascular events and ICA stenosis and a
correlation with its degree. However, recent studies report
that low degrees of carotid stenosis can also cause ische-
mic cerebrovascular events. This indicates that in addition
to the size of atherosclerotic plaques and the degree of
stenosis, other characteristics of plaques, especially their
composition, might be related to the risk of cerebrovascular
events. Ahigher lipid content in plaques, especially low-den-
sity lipoprotein cholesterol (LDL cholesterol), which depends
on plasma levels, is a major risk factor for atherosclerotic
plaque instability. Serum LDL cholesterol and total choles-
terol (TC) were associated with acutely symptomatic carotid
plaques. Determining the inflammatory process helps to
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identify unstable atherosclerotic lesions that are a source of
complications. The migration of circulating monocytes into
the vessel wall is a key event in initiating the formation of
atherosclerotic plaque. This process is mediated by the ex-
pression of adhesion molecules in response to stimulation
or damage to the endothelium caused by hypertension,
smoking, gout [7].

Despite the importance of this problem, today there is
not enough work to study the nature of carotid artery lesions
in hypertensive patients with gout.

Aim
To analyze the frequency of atherosclerotic lesions of the ca-

rotid arteries and association with the lipid metabolism and
inflammatory markers in hypertensive patients with gout.

Materials and methods

A dynamic examination and management of patients
was conducted on the clinical basis of the Department of
Therapy, Cardiology and Family Medicine of the Faculty
of Postgraduate Education of Dniprovskyi State Medical
University — Municipal Enterprise “Kryvyi Rih City Clinical
Hospital No. 2, Kryvyi Rih City Council”. Outpatient selection
of patients was carried out on the basis of “Primary Health
Care Center No. 4, Kryvyi Rih City Council” in the period
from 2016 to 2019.

A permission for the research were obtained from
the Commission on Biomedical Ethics of Dnipropetrovsk
State Medical University (protocol No. 1 dated 16.01.2017),
which concluded that the work met generally accepted moral
standards, requirements for rights, interests and personal
dignity of the studied participants.

122 patients with hypertension aged 30 to 65 years
were examined (mean age (56.0 (47.0; 62.0)), including 104
men (85.2 %) and 18 women (14.8 %). Group 1 included
72 hypertensive patients with gout; group 2 — 50 hyper-
tensive patients without gout; group 3 — 20 gout patients
without hypertension.

The diagnosis of hypertension was established in accor-
dance with the recommendations of the European Society
of Hypertension and the European Society of Cardiology
(2018) [8]. The diagnosis of gout was established according
to the criteria of the American College of Rheumatology
(ACR) and the European League Against Rheumatism
(EULAR, 2015) [9,10].

Inclusion criteria: male and female aged 30 to 65 years,
who gave an informed consent to participate in the study;
hypertensive patients with gout; hypertensive patients
without gout; gout patients without hypertension.

Exclusion criteria: patients who did not give the in-
formed consent to participate in the study; patients with
autoimmune, oncological, mental diseases, hepatitis,
tuberculosis, HIV infection; patients with coronary heart
disease, arrhythmias, Ill degree hypertension, IlA-l degree
heart failure, CKD; patients with other crystal arthropathies;
patients with alcohol or drug abuse.

Biochemical parameters of the lipid profile were deter-
mined in the serum by enzymatic method on an automatic
biochemical analyzer Humastar 300 (HUMAN GmbH, Italy,
2011) using reagents Human (ltaly). The concentration of

LDL cholesterol (mmol/l) was calculated by the formula
(W. Friedewald et al., 1972).

Serum levels of high sensitivity CRP (hsCRP) were
detected by enzyme-linked immunosorbent assay using re-
agents “CRP High Sensitivity” (Immulite Siemens, USA) on
an automatic immunochemiluminescent analyzer Immulite
1000 (Siemens, USA, 2015).

Serum ferritin levels were measured by electroche-
miluminescent detection using an automatic Cobas e411
analyzer (Roche Diagnostics GmbH & Hitachi, Japan, 2011)
and a test system “Ferritin” (Roche Diagnostics, Germany).

The patients underwent carotid artery ultrasound (US)
with a linear sensor with a frequency of 510 MHz according
to standard methods on a device ESAOTE MyLab Class
C (Esaote S.p.A., Italy, 2012). According to the recom-
mendations of the European Society of Cardiology (2013),
the diagnostic criterion for IMC thickening was considered
to be 20.9 mm, the atherosclerotic plaque presence was
recognized at local IMC thickening >1.5 mm, thickening
>50.0 % or 0.5 mm according to the adjacent areas of
IMC. The structure of atherosclerotic plaque and the degree
of stenosis of brachiocephalic vessels were determined
(stenosis >50.0 % was considered significant).

Methods of statistical analysis were used for sta-
tistical processing of the study materials: verification
of normal distribution of quantitative indicators — using
the Shapiro-Wilk test; assessment of significant differ-
ences between the mean values for quantitative charac-
teristics with a normal distribution — with the Student’s
t-test; assessment of significant differences between
the mean values for non-normally distributed quantitative
characteristics — with the Mann—Whitney U test for two
independent samples; the significant differences between
categorical variables — using Pearson’s Chi-square
(x?) test with the Yates correction for values close to 0
or 100, and the McNemar’s test for paired categorical
variables. Quantitative comparative assessment of two
normally distributed paired samples was performed by
the Student’s t-test for dependent groups; of non-normally
distributed — by the Wilcoxon test.

Comparison of three or more independent groups with
non-normal distribution for quantitative traits was performed
using Kruskal-Wallis tests (nonparametric analysis of vari-
ance) with Dunn’s correction in a pairwise comparison of
samples. The equality of the three general variances was
determined using the Levene test.

Correlation analysis was performed by calculating
the Pearson correlation coefficient (r), Spearman rank
correlation (r.). The Kendall rank correlation coefficient (t)
was used to determine the relationship between qualitative
and quantitative values.

The results of descriptive statistics included indicators
for the normally distributed quantitative characteristic:
mean (M), standard deviation (SD); for the non-normally
distributed quantitative traits: median (Me) and interquartile
range (Q,,; Q).

The critical value of the significance level (P) was
taken as <5.0 % (P < 0.05). Statistical analysis was
performed using the Microsoft Excel software package
(Microsoft Office 2010) and Statistica 6.1 (StatSoft Inc.,
serial No. AGAR909E415822FA).
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Results

General characteristics of the groups are shown in Table 1.
The groups were representative in age and sex.

The duration of gout exacerbation and the pain intensity
evaluated with the visual analog scale (VAS) (P < 0.01)
were significantly higher in hypertensive patients with gout
compared with those in gout patients without hypertension
(P < 0.01), which may indicate a more severe course of
gout when combined with hypertension.

The patients in group 1 were characterized by a more se-
rious lipid metabolism disorders: higher TC levels by 10.0 %
(P < 0.01) as compared to group 3; higher triglyceride (TG)
levelsby53.3 % (P < 0.01)and35.3 % (P < 0.01)incom-
parison with groups 2 and 3, respectively. The LDL cholesterol
levelwas 3.1 % (P < 0.05)and6.5 % (P < 0.01)higherin
hypertensive patients with gout than in hypertensive patients
and gout patients, respectively. The lowest level of high-den-
sity lipoprotein cholesterol (HDL cholesterol) were found in
group 1 patients —8.3 % (P < 0.01) lower than in groups
2and 3 (P < 0.05). It should be noted that the incidence of
hypercholesterolemia and hypertriglyceridemia was 30.6 %
(22) and 36.1 % (26) significantly higher, respectively, in
group 1 patients (P < 0.05).

The analysis results showed 37.6 % significantly higher
(P < 0.01)serum UAlevelin group 1 than that in group 2.

Serum ferritin levels were 2.6 (P < 0.01) times higherin
group 1, that those in group 2. In patients with gout, the level
of ferritin were significantly 2.1 times higher than in group 2
(P < 0.01). There were no significant differences in serum
ferritin levels between groups 1and 3 (P > 0.05)indicating
the important role of this marker in gout.

The hsCRP levels in patients of group 1 were 3.1
times higher than those in group 2 (P < 0.01). In addition,
the levels of hsCRP in group 3 were found to be 2.9 times
(P < 0.01) higher than those in group 2, but without diffe-
rences from group 1 (P > 0.05), showing the important role
of this inflammatory marker in gout.

According to the data analysis of extracranial vessel
US examination, it was found that the mean value of IMC
thickness in group 1 was 1.10 (1.00; 1.20) mm, in group
2 —1.00 (0.80; 1.10) mm, in group 3 — 0.80 (0.80; 1.20)
mm. The indicator in group 1 was significantly higher than
that in groups 2 (P < 0.01) and 3 (P < 0.05) by 10.0 %
and 37.5 %, respectively.

In 65 (90.3 %) patients of group 1, the IMC thickness
was 20.9 mm, in 7 (9.7 %) — <0.9 mm. Among patients
of group 2, 37 (74.0 %) with IMC thickness 20.9 mm and
13 (26.0 %) with thickness <0.9 mm were found. Group
3 patients were distributed as follows: the thickness of
the IMC were 20.9 mm in 7 (35.0 %), <0.9 mm —in 13
(65.0 %) (Table 2).

The proportion of patients with IMC thickness 20.9 mm
was greater in group 1 than that in groups 2 (x? = 4.58,
P < 0.05)and 3 (x2 = 24.96, P < 0.01).

The detection frequency of atherosclerotic plaques
and their echogenic structure in the studied groups were
analyzed (Table 3).

Ingroup 1, plaques were found in 53 (73.6 %) patients,
ingroup 2 —in 23 (46.0 %) patients and in group 3 —in7
(35.0 %). Ingroup 1, the frequency of plaque detection were
significantly higher than in groups 2 (x> = 8.44,P < 0.01)
and 3 (x> = 8.66,P < 0.01).
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Table 1. General and clinical characteristics of the studied groups, M (SD),

Me (Q,; Q,5), n (%)

Indicator, units of Group1(n = 72) |Group2(n = 50) | Group3(n = 20)
measurement
5 (90.3)

Sex: male, n (%) 39 (78.0) 19 (95.0)
P, > 005 P> 005
P,, > 0.05
Age, years 55.0 (47.0; 60.0) 57.0 (46.0; 64.0) 50.5 (9.7)
P, > 0.05 P, > 0.05
b5 > 0.12
Duration of gout, years 4.0(2.5;7.0) - 5.2(2.7)
P> 005
Number of gout exacerbations 4.0(3.0;4.0) - 3.0 (2.0; 4.0
per year P, > 0.05
Duration of gout exacerbation, 13.0 (12.0; 15.5) - 10.0 (9.0; 11.5)
days P, <001
The pain intensity evaluated 35.0 (30.0; 50.0) - 25 8(11.6)
with the VAS, mm P, <0.01
Total cholesterol, mmol/L 55(54;5.8) 54 (1.3) 5 0(0.3)
P, > 005 P, < 0.01
P,, > 0.05
Triglycerides, mmol/L 2.3(1.7;23) 15(1.2;2.3) 17(1.7,1.8)
P, < 0.01 P13 < 0.01
P,, > 0.05
Low-density lipoprotein 3.3(3.3;3.5) 3.2(0.9) 3 1(3.1;3.2)
cholesterol, mmol/L P, <0.05 P, <001
P,, > 0.05
High-density lipoprotein 1.10 (1.00; 1.20) 1.20 (1.10; 1.40) 1.20 (1.20; 1.30)
cholesterol, mmol/L P, <001 P1_3 < 0.05
P,, > 0.05
Serum uric acid, pmol/L 462.3 (122.5) 336.0 (278.0; 370.0) 455 5(172.7)
P, < 0.01 P, > 0.05
P,, < 0.01
Ferritin, ng/mL 344.0 (196.5; 389.0) 130.9 (68.0; 143.3) 276.5 (257.0; 354.5)
P, < 0.01 P13 > 0.05
P,, < 0.01
hsCRP, mg/L 74(4.9;10.3) 24(0.9;3.3) 6 9 (5.0; 8.5)
P, < 0.01 P, > 0.05
P,, < 0.01

23

P, ,: the value of p between groups 1and 2; P,
of p between groups 2 and 3.

Table 2. IMC thickness in the studied groups, n (%)

: the value of p between groups 1.and 3; P,

: the value

IMC thickness, mm Group1(n = 72) |Group2(n = 50) | Group3(n = 20)

20.9 mm, n (%) 65 (90.3) 37 (74.0)
P, < o 05

<0.9mm, n (%) 7(9.7) 13 (26.0)
P, < 005

12

7/(35.0)
P, < 001
P,, < 0.1
13(65.0)
P,, < 001
< 001

23

P, ,: the value of p between groups 1 and 2; P, ;:
of p between groups 2 and 3.

In the structure of plaques, isoechoic were significantly
more often seen among group 1 patients as compared to
group 3 (x> = 6.56, P < 0.01), and hyperechoic - as
compared to group 2 (x? = 4.63, P < 0.05). Hypoechoic
plaques were detected in groups 1 and 2 with similar fre-
quency (P > 0.05). This type of plaque was associated
with a high risk of cerebrovascular events.

The patients of all groups were characterized by a mild
degree of stenosis, but in group 1, the degree of stenosis
were most pronounced than that in groups 2 (P < 0.01)
and 3 (P < 0.01). Significant difference (P > 0.05) was
not found between groups in terms of the calcified plaques
prevalence, as their frequency in all groups was low.

In the patients with arterial hypertension and gout, a
significant moderate positive correlation was found between
the IMC thickness and the serum UA level (r, = 0.46,

the value of p between groups 1and 3; P, :

the value
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Table 3. Frequency of detection and general characteristics of atherosclerotic
plaques in the studied groups of patients, Me (Q25; Q75), n (%)

Indicator, units of Group1(n = 72) |Group2(n = 50) |Group3(n = 20)
measurement
3 (73.6) 7 (35.0)

Atherosclerotic plaques
detected, n (%)

Plaque echogenicity, n (%):
isoechoic

hyperechoic

hypoechoic

The degree of stenosis,%

Calcified atherosclerotic
plaque, n (%)

23 (46.0)
P, < 001 P, < 001
P,, > 0.05
32 (44.4) 16 (32.0) 2(10.0)
P,, > 0.05 P, < 0.01
P,, > 0.05
18 (25.0) 5(10.0) 5 (25.0)
., < 0.05 13 > 0.05
> 0.05
3(42) 2(4.0) 0 (0.0)
P,, > 0.05 P13 > 0.05
P,, > 0.05
200 (0.0; 25.0) 10.6 (0.0; 20.0) 10.0 (0.0; 25.0)
P,, < 001 P,, < 001
P,, > 0.05
4(56) 1(2.0) 2(10.0)
P,, > 0.05 P13 > 0.05
> 0.05

23

P, ,: the value of p between groups 1 and 2; P ;:

the value of p between groups 1and 3; P, .: the value

of p between groups 2 and 3.
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P < 0.01),hsCRP(r, = 0.33,P < 0.01),age(r, = 0.33,
P < 0.01), duration of gout (r, = 0.27, P < 0.05) and
the VAS (r, = 0.39, P < 0.01); the level of hsCRP was
correlated with the presence of atherosclerotic plaques
(t = +0.64, P < 0.05) in hypertensive patients with gout.
The serum UA level was involved in the processes of vas-
cular remodeling.

Discussion

The results of our study showed that comorbidity of hyper-
tension and gout contributed to the increase in the detection
rate of IMC thickness 0.9 mm and atherosclerotic plaques
in comparison with patients, who had only hypertension
or gout.

This mutual relationship between hypertension and
gout can be explained by common pathogenetic mecha-
nisms of development. For example, hypertensive patients
demonstrate an increase in hsCRP, adhesion molecules,
chemokines, pro-inflammatory cytokines. The above key
points emphasize the role of cytokines as early inflammatory
mediators and potential stimulators of the hypertension
pathogenesis. It is known that such mechanisms underlie
the pathogenesis of gout.

We found the significant positive correlation between
the IMC thickness and the serum levels of UA, hsCRP,
despite controversial previous data on this topic. Ramirez
etal. [11,12] reported an independent association between
UAand the IMC thickness, while Songand et al. [13,14] did
not find such a correlation, which may be related to differ-
ent characteristics of the sample and the methodological
approaches chosen.

Several studies have examined the relation between
UA and carotid plaques. Research conducted by Neogi et
al. with participation of 4866 Americans without risk factors
associated with cardiovascular disease and hyperuricemia
demonstrated an independent association between UA
and carotid plaque in men, but not in women. In addition,
Ishizaka et al. showed a higher prevalence of carotid

http://zmj.zsmu.edu.ua

plaques in the second (321-363 mg/dL), third (369-416
mg/dL) and fourth (423-655 mg/dL) quartiles of serum UA
concentration among 8144 examined individuals without
metabolic syndrome, while they did not find such an as-
sociation in men with metabolic syndrome, or in women
in general [15].

The results of our study coincide with the data on
the higher prevalence of atherosclerotic plaques in hyper-
tensive patients with gout, but in our case, this frequency
does not depend on sex, because the study included only
male patients. It is important that the results of our study
relate to patients with comorbid pathology, who have car-
diovascular risk factors.

The establishment of the associations described above
is aimed at determining a certain category of patients with
specific characteristics (male sex, comorbid pathology,
hyperuricemia, dyslipidemia, hyperferitinemia, increased
hsCRP level), who should be advised to undergo ultrasound
of the neck vessels by family doctors for early detection of
atherosclerotic lesions and timely prescription of appropriate
treatment.

Conclusions

1. The duration of arthritis and the last exacerbation of
gout, the pain intensity on the VAS scale were associated with
a more severe course of gout combined with hypertension.

2. The patients with comorbidity of hypertension and gout
were diagnosed with more severe disorders of purine and
lipid metabolism, increased inflammatory markers (ferritin and
hsCRP) as compared to the patients with gout or hyperten-
sion alone, that should be considered not only in the aspect
of chronic inflammation, but also as a part of the disease.

3. The proportion of patients with IMC thickness
20.9 mm and the incidence of atherosclerotic plaques in
patients with comorbid pathology (hypertension and gout)
were significantly higher than those in patients with only
hypertension (P < 0.01)orgout (P < 0.01), indicating that
hypertension and gout share pathogenetic mechanisms
worsening the course of both diseases.

The perspective for the further scientific research.
To evaluate the effectiveness of treatment in variable cha-
racteristics of atherosclerotic plaque among patients with
comorbid pathology.
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