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The results of investigation of features of morphofunctional state of cardiovascular system in adolescents with manifesta-
tions of metabolic syndrome depending on presence of hyperuricemia are presented. In the cardiorheumatology depart-
ment of the hospital, 34 adolescent patients were observed. Criteria for inclusion in the study: the presence of increased
blood pressure levels, increased body mass index values. Depending on serum uric acid levels, patients were divided
into two groups: group 1 - patients without hyperuricemia (n=18) and group 2 - patients with hyperuricemia (n= 16).
Functional diagnostic methods were used: standard 12-channel electrocardiography, transtoral echocardiography, daily
Holter monitoring. The main attention was paid to the study of the parameters of the left ventricle. Student’s t-test was
used to determine the significance of the differences, the results at p < 0.05 were considered reliable. It was established
that adolescents with hyperuricemia were more often diagnosed with primary and secondary arterial hypertension, less
often with labile arterial hypertension and autonomic dysfunction syndrome by hypertensive type, and adolescents without
hyperuricemia were equally often diagnosed with primary arterial hypertension and labile arterial hypertension, autonomic
dysfunction syndrome by hypertensive type. Signs of left ventricular remodeling according to echocardiography were more
often noted in boys without hyperuricemia (62.5% of cases) than in girls without hyperuricemia (10%; p < 0.01) and in boys
with hyperuricemia (26.7%; p > 0,05). The findings indicated more significant changes in the morphofunctional state of
the cardiovascular system in adolescents with hypertensive conditions and manifestations of metabolic syndrome without
hyperuricemia, which requires further study.
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lMpepcTaBneHbl pesynbTaTbl UCCNenoBaHns ocobeHHocTelr MOPOODYHKLMOHANBHOIO COCTOSHUS CepLeYHO-COCYAUCTOM
CUCTEMbI Y NMOAPOCTKOB C MPOSBAEHUSMM MeTabonM4yeckoro CMHAPOMA B 3aBUCMMOCTU OT HalMUuuUs TUNEPYPUKEMUM.
B kapavopeBMaTonornyeckom oTaeneHuMu Habnwpanu 34 nauMeHTa NOApPOCTKOBOro BO3pacTa. Kputepuu BKAKOYEHMS
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B MCCNELO0BaHME: HaJMuMe MOBbIWEHHbIX 3HAYEHUI YPOBHS apTepuanbHOro AABAEHWS WM MHAeKca Macchl Tena. B 3a-
BMCMMOCTM OT 3HAYEHWI YPOBHS MOYEBOM KMC/OTbl B CbIBOPOTKE KPOBM NaLMeHTbl GbliM pasaeneHbl Ha [ABe Tpynmbl:
rpynna 1 — naumeHTbl 6e3 runepypukemumn (n=18) u rpynna 2 — nauueHTbl ¢ runepypukemuent (n=16). Mcnonb3osa-
NMcb GYHKLMOHANbHblE MeTOAbl AMArHOCTUKM: CTaHAapTHas 12-kaHanbHas 3nekTpokapauorpadus, TpaHCTOpakanbHas
IXoKapauorpadus, CyTOYHOE XONTepoBCKOe MOHUTOpMpoBaHue. OCHOBHOE BHWMaHWe YAEeNsSAu WM3yYeHW napaMeTpoB
IeBOro xenypouka. [lng onpepeneHns 3Ha4MMOCTU pasnnyunin UCNoNb3oBanu t-kputepuit CTbloLEeHTa, LOCTOBEPHbIMU CYU-
Tanu pesynbratbl npu p < 0,05. YcTaHOBNEHO, YTO Yy NOAPOCTKOB C FMMNEpypUKEMUEN Yalle AMArHOCTUPOBANW NEPBUYHYHO
M BTOPUYHYIO apTepuanbHYl TMNEPTEH3UI0, pexe — NabuabHY0 apTepuanbHY FTMNEepTeH3MI0 U CUHAPOM BereTaTUBHOWM
OUCOYHKLMM MO TMNEePTOHMYECKOMY TUMY, @ Y NOAPOCTKOB 6€e3 runepypuMkeMmun oLMHAKOBO 4acTO AMArHOCTMPOBANMU nep-
BMUYHYIO apTepuanbHyl0 TMNEPTEH3UI0 M NabuUNbHY0 apTepuanbHY0 TMNepTeH3ul, CMHAPOM BereTaTMBHOM AUCHYHKLMK
no runepToHUYeckoMy Tuny. Y ManbuukoB 6e3 runepypukemMuu npeeanvpoBana nabunbHas apTepuanbHas runepreHsus,
a y LeBoYyeK — CMHAPOM BeretaTMBHOM AUCHYHKLMM MO rMnepToHMYeckoMy Tuny. Mpu3HakM peMofenvpoBaHUs NeBoro
Xenynoyka rno AaHHbIM 3xoKapauorpaduum yauie oTMeyanu y Manbunkos 6e3 runepypukemun (62,5 % cnydyaes), uem y ne-
Bouek 6e3 runepypukemun (10 %; p<0,01) u y mManbunkoB c runepypukemuein (26,7 %; p > 0,05). NMonyyeHHble AaHHbIE
CBMAETENbCTBYIOT O 6oNee 3HAUYMMbIX M3MEHEHUSIX MOPHOPYHKLMOHANBHOTO COCTOSIHUS CepAEeYHO-COCYANUCTON CUCTEMDbI
Yy NMOAPOCTKOB C FMNEPTEH3UBHBIMU COCTOSHUAMM U NPOSBAEHUAMKU MeTabonnyeckoro cuHapoma 6e3 runepypukemMuu, 4To
TpebyeT fanbHeNMWero usyyenus.

KnwoueBble cnoBa: cepaedyHo-cocyamncTaa CUCTeMa, MOpCbObeHKLI,IAOHaﬂbHOE COCTOAHME; NOAPOCTKMH, MeTabonuyeckui

CUHAPOM; TUTEpypUKEMMUS.

BACKGROUND

Arterial hypertension is recognized as a compo-
nent of metabolic syndrome (MS) in the adult popu-
lation and is considered a significant and independent
risk factor for cardiovascular pathology [2]. The ur-
gency of this problem has recently prompted studies
of MS-associated comorbid conditions in adolescents,
despite numerous disagreements and disputes over
the diagnostic criteria for MS and its clinical sig-
nificance [3, 4, 12]. The concept of MS has not
been specified in the ICD-10 and is not subject to
statistical accounting. However, in real life, it is
constantly discussed by doctors and the population
regarding preventing adverse medical consequences,
such as atherosclerosis and type 2 diabetes mellitus.
MS is considered a “disease of abundance,” which
clinically presents as obesity with dyslipidemia and
arterial hypertension. At the same time, hyperurice-
mia in adults is recognized as an integral component
of MS since it is often combined with insulin resis-
tance and lipid metabolism disorders [13]. Evidence
indicates that arterial hypertension and abdominal
obesity in adolescents contribute to the deterioration
of cardiovascular system functional characteristics.
This deterioration manifests as an increase in the
frequency of left ventricular myocardial remodeling
in the form of concentric hypertrophy with initial
manifestations of diastolic dysfunction [14]. The ef-
fect of hyperuricemia in adolescents with MS on the
cardiovascular system morphofunctional parameters
has not been adequately studied.

This study aims to determine the aspects of the
cardiovascular system morphofunctional condition
in adolescents with manifestations of MS, depen-
ding on the presence of hyperuricemia.

PATIENTS AND METHODS

From 2018 to 2019, 34 adolescent patients
(M +0=15.4+1.9 years) were under follow to up
in the cardio-rheumatology department of St. Pe-
tersburg St. Mary Magdalene Children’s City Hospi-
tal No. 2 (chief physician A.G. Mikava). They were
consistently admitted for examination and treatment
of increased blood pressure (BP) values.

The criteria for enrolling patients in the study
were elevated BP values and increased body mass
index (BMI) values.

The decision about the increase in BP was made
considering the clinical recommendations “Arte-
rial hypertension in children” of the Ministry of
Health of the Russian Federation (2016) [6]. The
systolic (SBP, mm Hg) and diastolic blood pres-
sure (DBP, mm Hg) were determined based on the
centile distribution of the patient’s height. The as-
sessment categories were defined in points, where
0 conditional points indicated normal BP, 1 point
meant high normal BP, and 2 points implied arte-
rial hypertension. Body weight was measured and
assessed by height (in points according to centile
tables). Height was measured and determined by
patient age (in points according to centile tables),
and BMI (kg/m?) was calculated. BMI values were
considered increased if they were not lower than
the 75 centile level, corresponding to assessments
of 6, 7, or 8 points.

Depending on the values of uric acid levels in
the blood serum (more than 400 umol/L for boys
and more than 300 umol/L for girls), the patients
were distributed into two groups: group 1 con-
sisted of patients without hyperuricemia (n = 18;
52.9%) and group 2 included patients with hy-
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peruricemia (n = 16; 47.1%). Although the groups
were comparable regarding age, they had gen-
der differences, as boys comprised the majority
(n=23; 67.6%).

All patients underwent general clinical blood
and urine tests; biochemical blood test with the
determination of parameters of fat and carbohy-
drate metabolism [cholesterol, low-density lipopro-
teins (LDL) and high-density lipoproteins (HDL),
atherogenic index, triglycerides, glucose], with an
assessment of the thyroid profile [total T3, free T4,
thyroid-stimulating hormone (TSH)]. Additionally,
the blood levels of creatinine and cortisol were
determined.

The examination protocol included functional
and radiation diagnostic methods, namely standard
12-lead electrocardiography (ECG) (Shiller and
Fucuda), transthoracic echocardiography (Echo-CG)
(Toshiba Aplio500CV and Vivid 7 Pro), 24-hour
Holter monitoring (HM), ECG (Kardiotehnika
07 Inkart), ultrasound examination (US) of the
thyroid gland and abdominal organs, and exami-
nation of the fundus. When analyzing the ECG to
determine the signs of left ventricular myocardial
hypertrophy (LVMH), the Sokolow—Lyon index was
also determined. The percentile distribution of the
Echo-CG values was determined depending on
body weight according to the tables of Belozerov
and Bolbikov [1] and expressed in points. At the
same time, the evaluation of echo-CG indicators of
1 point corresponding to values less than 3 percen-
tiles, 2 points corresponding to values from 3 to 10,
3 points corresponding to values from 10 to 25,
4 points corresponding to values from 25 to 50,
5 points corresponding to values from 50 to 75,
6 points corresponding to values from 75 to 90,
7 points corresponding to values from 90 to 97,
and 8 points corresponded to values more than
97 percentiles. The mean values of the echo-CG
parameters and their percentile distribution were
calculated depending on the body weight in the
patient groups.

Considering that in adolescents, arterial hyper-
tension and abdominal obesity (as components of
MS) contribute to the deterioration of the func-
tional characteristics of the cardiovascular system,
which is primarily manifested by remodeling of
the left ventricle (LV), most attention was paid to
echo-CG parameters of the LV. The end-systolic
(ESD, c¢m) and end-diastolic (EDD, cm) dimensions
of the LV were measured and evaluated. The LV
myocardium mass (LVMM, g), LV myocardial mass
index (LVMMI, g/m?), the thickness of the inter-
ventricular septum (IVS, mm), the thickness of

the LV posterior wall (LVPW, mm), and the LV
wall relative thickness (LVWRT) were evaluated
[9, 16]. The echo-CG criterion for LVMH in boys
was considered to be LVMMI at least 47.58 g/m?,
and in girls, these were LVMMI values of at least
44.38 g/m?, corresponding to the value of the 99th
percentile of the population distribution curve of
LVMMI. Variants of LV myocardial changes (norm,
concentric remodeling, concentric hypertrophy,
eccentric hypertrophy with or without dilatation)
were assessed according to the echo-CG indicators,
namely LVMM (LVMMI), LVWRT, ESD, and EDD
of the LV [6].

Based on generally accepted diagnostic criteria,
the patients were diagnosed with essential (primary)
arterial hypertension (ICD-10 code 110); symptom-
atic (secondary) arterial hypertension in relation
to endocrine disorders (ICD-10 code 115.2); labile
arterial hypertension, and autonomic dysfunction
syndrome of the hypertensive type (the latter are
not defined by ICD-10 as independent nosological
units).

Data collection, storage, and primary grouping
were performed using MS Office tools. Also, statis-
tical data analysis was performed. The incidence of
the attribute, the mean value of the indicator (M),
and the standard deviation (o) were calculated.
Considering the normal distribution of the sample
(quantitative data were checked for normality of
distribution using the Shapiro—Wilk test), Student’s
t-test was used to determine the significance of
differences. The results were considered significant
at p <0.05.

RESULTS AND DISCUSSION

Analysis of the gender composition of patients
in groups revealed that in group 1, the quanti-
ties of boys and girls did not differ significantly
(p > 0.05). In contrast, in group 2, boys represented
the absolute majority (93.8%; p < 0.05), confirm-
ing known data on the prevalence of males among
patients with hyperuricemia [5]. The average age of
boys in the groups did not differ significantly, just
as the average age of boys and girls in group 1
did not differ significantly (Table 1).

When studying the absolute and relative values
of anthropometric indicators in the patient groups,
boys in group 2 were taller without differences in
its relative values (Table 2).

An analysis of the established clinical diagno-
ses showed that primary arterial hypertension was
diagnosed more often in group 1 than in group
2. In contrast, secondary arterial hypertension was
diagnosed more often in group 2. Labile arterial
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Sex composition and mean age of patients in groups
MonoBoW cocTaB U CpefHMIt BO3PACT NAaLMEHTOB B rpynnax

Table 1 / Tabnuya 1

Sex composition and average age of patients / Group 1 / I'pynma 1 Group 2 / I'pynma 2
ITonoBoii cocTaB U cpeHUM BO3pACT MALUEHTOB (n=18) (n=16)
Boys / Manbuuku, 1eT 8 (44.4%) 15 (93.8%)
Girls / JleBoukwu, et 10 (55.6%) 1 (6.2%)
Middle age, boys / MaapunKH 153+19 16.2+ 0.9
Zzzlr;gi[;?(;ffe;lmn girls / neBouku 14.6 £2.5 14

Table 2 / Tabauua 2

Absolute and relative values of anthropometric measures and blood pressure in boys and girls of observed groups
ABCONOTHbIE U OTHOCUTENIbHbIE 3HAYEHMS aHTPONOMETPUYECKMUX MOKa3aTenen u apTepmManbHOro 4aBNEHUS Y MaNIbYNKOB

u LeBoYyek HabAAEMbIX TPyMN

Group 1 / I'pynmna 1 Group 2 / I'pynmna 2
Indicators / Ilokasarenu boys / ManpuHKH girls / neBouku boys / MaTpuUUKU girls / neBouku
(n=218) (n=10) (n=15) n=1)
Body weight, kg / 86.1 £13.8 711 £21.1 92.5+15.2 127
Macca Tena, Kr
Body weight estimate by height, point / 6.6 +0.7 6.0+ 1.2 6.6+ 1.1 7
OreHka Macchl Tela Ho pocTy, 6a
Height, cm / PocT, cm 171.9+5.9 163.0 £ 11.6 178.6 + 6.6* 170
Age growth score, point / 50£24 57+14 55+ 1.6 6
OueHka pocTa 1Mo Bo3pacTty, 0amn
BMI (kg/m?) / 29.4+5.4 26.0+5.3 29.1 +4.1 43.8
WHpeke Maccsl Tena, Kr/m?
BMI assessment, point / 7.8 +£0.5 73+£1.0 7.5+ 1.0 8
OueHKa HHAeKca Macchl Tena 0ast
Assessment of systolic blood pressure 2+0 1.6 +0.8 2+£0 2
level, conditional point / Onenka ypoBHs
cucronuueckoro AJl, yci. 6amnn
Assessment of diastolic blood pressure 1.5+0.8 1.4+0.8 1.7+ 0.6 2
level, conditional point / Onieka ypoBHs
nuactonmdeckoro AJl, yci. Gamn

*t=2.4; p<0.05 (Student ratio and rate of difference between Group 1 and Group 2 boys).
*t=2,4; p<0,05 (xkoappunment CThIOAEHTA U YPOBEHb PA3JINYHUil TOKa3aTels MeX/1y MaJIbUYUKaMU I'PYHIBl | U TPyNIIH 2).

hypertension was detected more often in boys of
group 1 than in boys of group 2. The autonomic
dysfunction syndrome of the hypertensive type was
detected more often in girls of group 1 (Table 3).

The data obtained indicate that among patients
of group 2, primary and secondary arterial hyper-
tension prevailed in relation to labile arterial hy-
pertension and autonomic dysfunction syndrome
of hypertensive type., Among patients of group 1,
there was an equal ratio of primary arterial hy-
pertension (50% of cases) and labile arterial hy-
pertension, autonomic dysfunction syndrome of the
hypertensive type (50% of cases in total). In boys
of group 1, labile arterial hypertension prevailed,

and in girls, the autonomic dysfunction syndrome
of the hypertensive type prevailed.

Analysis of complaints presented by boys and
girls in group 1 showed a rarer incidence of vertigo,
25% versus 90% in girls (z=-3.39; p <0.01). Ver-
tigo was clinically assessed as a manifestation of
autonomic dysfunction syndrome, which was sig-
nificantly more common in girls of group 1. Differ-
ences in the frequency of complaints of headaches,
sleep disturbances, and heart failure was not sig-
nificant. An increase in appetite was noted in 75%
of boys and only 30% of girls (z=2.01; p > 0.05).
A decrease in physical performance was revealed
in 25% of boys and 30% of girls. When compa-
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Clinical diagnosis options in boys and girls in observed gro

Table 3 / Tabnuya 3
ups

BapMaHTbI KJIMHUYECKOro AnMarHo3a y Malb4MKoB U AEBOYEK B HabnogaemMbix rpynnax

o . . . Group 1 / I'pynma 1 Group 2 / I'pynma 2
Clinical diagnosis options / - -
BapHaHTsr KAMHITECKHX HATHO30B boys / Manb4uKH girls / neBoukH boys / ManbYuKH girls / neBoukm
n=29) (n=10) (n=15) n=1)
Primary arterial hypertension / 4 (50%) 5 (50%) 3 (20%) 0
TlepBuuHas apTepualibHas THIEPTCH3US
Secondary arterial hypertension / 0 (0%) 0 (0%) 7 (46.7%) 1 (100%)
BropuuHas apTepuaibHas IHIIEPTEH3HUS
Labile arterial hypertension / 3 (37.5%) 1 (10%) 2 (13.3%) 0
JlabunbHas apTepuaIbHasi THIIEPTCH3HS
Autonomic dysfunction syndrome by hy- 1 (12.5%) 4 (40%) 3 (20%) 0
pertensive type / CHHIPOM BereTaTHBHOU
JUCOYHKIMH [0 THIIEPTOHUYECKOMY THILY

Table 4 / Tabnuua 4

Values of biochemical metabolic indices in patients of observed groups
3HayeHUs BUOXMMUMYECKUX MOKa3aTene obMeHa BELWECTB Y NALMEHTOB HabOAAEMbIX Fpynn

Group 1 / I'pynmna 1
Indicators of biochemical blood analysis / P by - r Gro;lpz, 2 Eoys /
IToka3zaTenn GHOXMMUYIECKOTO aHAJIN3a KPOBU boys / ManbaHKH girls / neBouxu Pymna 2, ML

n=29) (n=10) (n=15)
Cholesterol, mmol/L / 44+0.7 47+ 1.0 46+1.2
XomecTepuH, MMOJIB/I
Low density lipoproteins, mmol/L / 21+04 23+07 2.2+0.6
JlunonpoTenibl HU3KOW MIOTHOCTH, MMOJB/IT
High density lipoproteins, mmol/L / 1.4+04 1.3+0.3 1.2+04
JlumonpoTen bl BBICOKOW TIIOTHOCTH, MMOJIB/TT
Atherogenicity factor/ 23+1.0 26+12 29+12
Koaddunuent areporeHHOCTH
Triglycerides, mmol/L / 1.8+0.7 1.4+09 1.4+0.5
Tpurauepuas, MMOJIb/T
Glucose, mmol/L / 52403 4.5 £0.4% 5.0£0.5
T'moko3a, MMOJIB/T
Creatinine, pmol/L / 774 £ 157 62.0+16.4 88.7 £ 11.5
KpeaTHHHH, MKMOJIB/TI

*t=2.4; p<0.001 (Student ratio and rate of difference in group 1 boys and girls)
*t=2,4; p<0,001 (ko3 dunuent CThIOACHTA ¥ YPOBEHBb PA3JINYMil TIOKa3aTeleii y MaJbuMKOB M JCBOYCK IPyMIbI 1).

ring the frequency of complaints of vertigo, head-
aches, sleep disturbances, and heart failure in boys
of groups 1 and 2, no significant differences were
detected. An increase in appetite was registered
in 75% of boys of group 1 and 80% of group 2.
At the same time, a decrease in physical perfor-
mance was noted more often in boys of group 2
(60%) than in boys of group 1 (25%; -1.9;
p > 0.05).

The hereditary burden of cardiovascular pa-
thology was registered equally often in boys of
both groups (62.5% of cases each) and exceed-
ed that value in girls of group 1 (40% of cases;
p > 0.05).

The average values of lipid metabolism in
patients of the groups under study did not dif-
fer significantly. However, the atherogenic index
was higher in boys of group 2, and the level was
higher in boys of group 1 (Table 4). The fasting
blood glucose level in boys of group 1 was within
the normal range but significantly higher than in
girls, indirectly indicating a relative decrease in
glucose tolerance. Increased BP values, increased
blood glucose levels, and obesity are interrelat-
ed components of MS in adolescents [5]. Data
analysis of biochemical metabolism parameters
revealed more distinct changes in boys, as noted
earlier [8].
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Table 5 / Tabauuya 5

Structure and frequency of heart rhythm disorders in patient groups
CTpyKTypa M YacToTa HapyWeHUH puTMa CepALA B rpynnax nauMeHToB

) Group 1 / I'pynmna 1 Group 2 / I'pynna 2
Types of heart rhythm disorders / - ;
Buibl HAPYIICHHA PHTMA CEPIIa boys / ManpuuKH girls / neBoukn boys / MmanpunKH girls / neBouku
n=219) (n=10) (n=15) (n=1)

Sinus tachycardia / 3 (37.5%) 3 (30%) 4 (26.7%) 0
CunycoBas TaxUKapaus
Sinus bradycardia / 2 (25%) 0 1 (6.7%) 0
CunycoBas Opagukapaus
Unstable supraventricular tachycardia /
HeycroliuuBas cynpaBeHTpUKYISIpHAs Taxu- 0 0 1 (6.7%) 0
Kapans
Single ventricular extrasystoles / OquHOYHBIC 1 (12.5%) 0 1 (6.7%) 1 (100%)
XKEJTYI0YKOBBIC SKCTPACHCTOIBI
Transient AV blockade of 1 degree / o 0
TpausurtopHast AB-6nokana 1-if crenenu 0 1 (10%) 1 6.7%) 0

According to the US, signs of fatty hepatosis
were detected in 25% of boys and 10% of girls of
group 1, and 53.3% of boys in group 2 (p > 0.05).
Signs of pancreatic steatosis were revealed in 25%
of boys and 30% of girls in group 1, and 60% of
boys in group 2 (p > 0.05). Signs of hypomotor
dysfunction of the biliary tract were seen in 25%
of boys in group 1 and 66.7% of boys in group 2
(t=2.02; p>0.05). The data obtained indicated
slightly more frequent morphofunctional changes
in the hepato-pancreato-biliary system in boys of
group 2 than in group 1.

The average values of T3, T4, TSH, and corti-
sol in the patient groups were within the normal
range and did not differ significantly. Autoimmune
thyroiditis was diagnosed in one (12.5%) boy of
group 1, and secondary (postoperative) hypothyroid-
ism was diagnosed in one (6.7%) boy of group 2.

Evaluation of ECG signs of LVMH revealed
no significant differences in the values of the So-
kolow—Lyon index in boys and girls of group 1
(27.8+ 7.0 and 29.2+5.6 mm, respectively), as
well as in boys of both groups (27.8 =7.0 and
29.0 £ 8.3 mm, respectively). At the same four
children (one boy and one girl of group 1, and in
two boys of group 2). Moreover, LV myocardial
hypertrophy was confirmed by echo-CG data in
only one patient.

According to the HM ECG data, the average
values of the circadian index in the groups did not
differ significantly. However, the enhanced circa-
dian profile of the heart rate (confidence interval
(CI) > 1.45), indicated the increased sensitivity of

the heart rate to sympathetic influences, was more
often detected in girls of group 1 (50%) than in
boys of group 1 (12.5%; p > 0.05) and group 2
(13.3%; p>0.05). A decrease in CI, which has a
prognostically unfavorable value at a level of less
than 1.22 [10, 11], the so-called rigid circadian pro-
file of heart rate, was noted in one patient (12.5%)
of group 1 with secondary arterial hypertension.

The average values of the minimum heart rate
during the day and at night in the groups of patients
did not differ significantly. This finding partially
coincided with the data of the authors who studied
the heart rate variability in adult patients with ar-
terial hypertension [11]. Cardiac arrhythmias were
more often registered in boys of group 1 (75% of
cases) than in boys of group 2 (53.3%; p > 0.05)
and in girls of group 1 (40%; p > 0.05) (Table 5).
The cardiac arrhythmias identified were primarily
due to an imbalance of the autonomic nervous sys-
tem.

Echo-CG study revealed signs of LVMH in five
(62.5%) boys of group 1, in one (10%) girl of
group 1 (r=2.5; p<0.01), in four (26.7%) boys
of group 2 (p > 0.05), and in one (100%) girl of
group 2. It should be noted that the frequency of
diagnosing LVMH according to ECG and echo-CG
data does not coincide, which coincides with the
data of other authors [7, 15].

Minor heart anomalies (additional LV chord, mi-
tral valve prolapse) in group 1 were detected in
12.5% of boys and 60% of girls (¢ =-2.3; p < 0.05),
and in 33.3% boys of group 2 (p > 0.05). Degree 1
aortic valve (AV) insufficiency of group 1 was di-
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agnosed in one (10%) girl. Degree 1 mitral valve
(MV) insufficiency was diagnosed in three (30%)
girls of group 1 and in six (66.7%) boys of group 2
(p > 0.05). Degree 1 pulmonary artery (PA) regur-
gitation was revealed in one (12.5%) boy and four
(40%) girls of group 1 (p > 0.05), and in seven
(46.7%) boys and one (100%) girl of group 2.

The average values of echo-CG indicators and
their percentile distribution depending on body
weight (in points) in patients of the groups under
study are presented in Table 6.

Evaluation of LV morphological aspects accord-
ing to echo-CG data in boys of groups 1 and 2
(Table 6) revealed significantly higher values of

Table 6 / Tabauuya 6

Mean values and percentiles of echocardiographic scores in boys and girls in observed groups
CpepaHue 3HaYEHUS U NMPOLLEHTUIM 3XOKapAMorpaduyecknx nokasaTenei y MasbuMKoB M LeBOYEK B HAabMO4aEMbIX Fpynnax

. . Group 1 / I'pynmna 1 Group 2 / I'pynmna 2
Indicators and percentiles / - -
[MoKa3aTelnu U UX MPOLEHTHIH boys / manpunku | girls / neBouku | boys / manpuuku | girls / neBouku
(n=28) (n=10) n=15) n=1

Left ventricular anterior wall thickness, mm / 3.8+0.5 3.6+0.5 3.8+04 5.0
TonmuHa nepeaHei CTEHKHU JIGBOTO KEIya04Ka, MM
Right ventricular diameter in diastole, mm / 22+3 24+4 24+4 28
JluaMeTp npaBoro Xeiayaouka B THACTOIY, MM
Thickness of the ventricular septum in diastole, mm / 10.0 0.7 8.1 £0.9%* 9.3+0.9 10
TonuHa MEXKENyI09YKOBON EPEropOIKH
B IUACTOIY, MM
Percentile of the thickness of the ventricular septum, 7.6+ 0.5 6.0 £ 0.9%** 7.0+0.7° 8
point / [TpOLEHTHIIb TOJIIUHBI MEXIKETYI0UKOBOM
MeperopoaKu, 0ant
Left ventricular posterior wall thickness, mm / 99+0.6 8.1 £ 1.1** 94+0.9 12
Tonuiaa 3aHell CTEHKH JIEBOTO JKEIy04Ka, MM
Percentile of left ventricular posterior wall thickness, 7.6 £0.5 6.1 +£1.8% 71+0.6 8
points / IIpOLEHTHIIb TOJIINHBI 3a{HEH CTEHKHU JIEBOT'O
JKemyano4ka, 0anmi
Final diastolic diameter of the left ventricle, mm / 50+4 43 + 3** 48 +3 55
KoHeuHBIH AMacTOINYECKUH AMaMeTp JIEBOTO XKely-
J04Ka, MM
Percentile of left ventricular thickness to diastole, 5.8+ 1.8 3.8+2.5 48+1.7 8
point / TIpOLEHTHIIb TOJIIMHBI JIEBOTO JKEJIy109Ka
B AMACTONY, O0a
Final systolic diameter of the left stomach, mm / 33+2 28 + 2%** 31+ 1% 31
KoHeuHbIl CUCTONMYECKUI THaMeTp JIEBOTO
KETyI04Ka, MM
Left ventricular myocardial mass, g / 184.0 +28.3 108.5 + 24.4%** 162.8 £33.0 2473
Macca MHOKap/a JICBOTo JKejy104Ka, T
Left ventricular myocardial mass index relative to 92.9+15.5 62.5 £ 11.4 *** 77.2 £13.0* 106.1
body area / MHIekec Macchl MHOKapa JIEBOTO XKeIy-
JI0YKa OTHOCHUTEJIFHO IUIOIIAIH Teja
Relative thickness of left ventricular wall / 40+04 3.8+0.5 39+03 4.4
OTHOCHTENbHASI TOJIINHA CTEHKHU JIEBOT'O XKEIYI04Ka
Thoracic aortic diameter, mm / 30+4 27 £ 2% 28 +4 29
JluameTp rpyaHoi aopThl, MM
Percentile of thoracic aortic diameter, points / 6.6+1.8 5.6+1.2 53+22 7
ITpoueHTHIb JUaMeTpa rpyaHOil a0pThl, 6AIIOB
Anterior-posterior size of the left atrium, mm / 36 +2 33 £ 3% 35+3 39
TepenHesanHuil pa3mep JIEBOrO MPEACCPANs., MM
Right atrial anterior-posterior percentile, point/ [Tponen- 79+0.4 74+13 73+1.5 8
THJIb TIEPEIHE3a/THEr0 pa3Mepa JeBOro mpeacepauns, oami
Right atrial diameter, mm / 40+ 4 33 + 5%* 36 +3* 32
JuameTp npaBoro npeiacepiaus, MM
Pulmonary artery diameter, mm / 22+1 20 £ IHx* 21+1° 23
JlnameTp neroyHoi aprepun, MM
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Table 6 (continued) / lpodomweHue mabauysl 6

. . Group | / I'pynmna 1 Group 2 / I'pynna 2
Indicators and percentiles / - -
TloKa3aTen W HX MPOUEHTHIH boys / manpunku | girls / neBoukn |boys / manpuuku | girls / neBouku
n=219) (n=10) (n=15) n=1

Emission fraction, % / ®pakuus BeiOpoca, % 66.0 + 3.6 68.4+3.9 68.3+49 72
Global left ventricular longitudinal deformation, % / 344+ 1.7 372 £3.2% 374 +3.9 41
I'mobanpHas npopoibHas aedopMarus JeBOTro Keiy-
nouka, %
Maximum aortic blood flow rate, m/s / MakcumanbHas 1.2+0.1 1.0 £ 0.1%* 1.1+0.1* 1.1
CKOpPOCTH a0PTaJIbHOI'O KPOBOTOKA, M/C
Pressure gradient on aortic valve, mm Hg / I'paguent 6.7+1.9 5.6+0.6 54+0.6* -
JIaBJICHUS HAa A0PTAJbHbBII KPOBOTOK, MM PT. CT.
Maximum mitral blood flow rate, m/s / Makcumaib- 09+0.2 0.9+0.1 09+0.1 0.7
Hasi CKOPOCTh MHUTPAJIBHOI'O KPOBOTOKA, M/C
Mitral valve pressure gradient, mm Hg / I'pangnent 29+1.0 26+1.1 2.6+0.7 -
JIABJICHUS HA MHUTPAJIbHBIH KPOBOTOK, MM PT. CT.
Maximum pulmonary artery speed, m/s / 1.0£0.1 09+0.1 1.0+0.1 0.8
MakcumalipHasi CKOPOCTh B JIETOYHO apTepuuu, mM/c
Pulmonary artery pressure gradient, mm Hg / 40+0.8 3.3+0.5% 3705 -
I'paIMCHT JaBJICHUS B JICTOYHON apTEPUKU, MM PT. CT.
Maximum tricuspid blood flow rate, m/s / Makcumaib- 0.6=0.1 0.7+0.1 0.7+0.1° 0.9
Hasi CKOPOCTh TPUKYCIHIAJIBHOIO KPOBOTOKA, M/C
Pressure gradient on tricuspid valve, mm Hg / I'paguent 1.4+0.3 2.2 £ Q.44 1.8 +£0.5* 1.0
JIABJICHUS HA TPUKYCIUAAIBHBINH KJalaH, MM PT. CT.
Systolic pressure in the pulmonary artery, mm Hg / 14.8+ 1.0 14.8 £ 0.8 153+ 1.7 16
Cucrosimyeckoe AaBJICHUE B JICTOYHON apTepuu,
MM PT. CT.

* p<0.05; ** p<0.01; *** p <0.001 (level of differences in values of indicators for boys and girls of group 1); * p < 0.05; ** p <0.01
(level of difference of values of indicators in boys of group 1 and group 2).

* p<0,05 **p<0,01; ***p<0,00] (ypoBeHb pa3auuuii 3HAYECHUH MMOKa3aTeJIeN y MaIBUMKOB U JeBodek rpynmsl 1); * p < 0,05;
** p<0,01 (ypoBeHb pas3nuuuii 3HAYEHUH TTOKA3aTeNed Y MaIbYMKOB TPYNIbl | U Tpymms 2).

the percentile of the IVS thickness, LV end-systolic
dimension, LVMM index relative to body area in
favor of group 1, which could indicate the course
of the LV remodeling process. These changes influ-
enced the parameters of the maximum aortic blood
flow velocity and pressure gradient in the AV.
Comparing the average values of echo-CG indi-
cators in boys and girls of group 1 revealed signifi-
cant differences in most of the studied morphologi-
cal and functional characteristics caused by sexual
factors. At the same time, the absence of signs
of systolic dysfunction of the right ventricle was
registered, according to significantly higher values
of fractional changes in the right ventricle area.

CONCLUSION

As a result of the studies, it was established
that adolescents with hyperuricemia were more of-
ten diagnosed with primary and secondary arterial
hypertension and other manifestations of MS, less
often with labile arterial hypertension and the hy-

pertensive type autonomic dysfunction syndrome.
In contrast, adolescents without hyperuricemia were
equally often diagnosed with primary arterial hy-
pertension and labile arterial hypertension, and
autonomic dysfunction syndrome of hypertensive
type.

In boys, in the group of patients without hy-
peruricemia, labile arterial hypertension prevailed,
and in girls, the autonomic dysfunction syndrome
according to the hypertensive type, was more fre-
quent. The hereditary burden of cardiovascular
disease was registered more often in boys (62.5%
of cases) than in girls (40% of cases; p > 0.05).
More pronounced manifestations of metabolic dis-
orders, accompanied by morphofunctional changes
in the hepato-pancreato-biliary system, revealed by
the US, were detected in boys with hyperuricemia.
Cardiac arrhythmias were noted more often in boys
of group 1 (75% of cases) than in boys of group 2
(53.3%; p>0.05) and girls of group 1 (40%;
p > 0.05).
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Signs of LV remodeling according to Echo-CG data

were registered more often in boys without hyperuri-
cemia (62.5% of cases) than in girls without hyperuri-
cemia (10%; p <0.01) and in boys with hyperuricemia
(26.7%; p>0.05). The data obtained indicate more
significant changes in the morphofunctional condition
of the cardiovascular system in adolescents with hy-
pertensive states and manifestations of MS without
hyperuricemia, which requires further study.
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