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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

muclis morecidive tkivilebis da/an dis-
pepsiis mqone HELICOBACTER PYLORI -dadebi-
Ti da uaryofiTi bavSvebis klinikuri, endo-
skopiuri da histologiuri maxasiaTeblebi

1,2t.Saginiani, 1,2g.amariani, 1a.tadevosiani, 
3k.bregeri

1erevnis saxelmwifo samedicino universite-
ti; 2samedicino centri arabkiri, bavSvebisa 
da mozardebis janmrTelobis instituti, 
erevani, somxeTi; 3bavSvTa sauniversiteto 
saavadmyofo, ciurixi, Sveicaria

muclis morecidive tkivilebi (mmt) da dis-
pepsia xSir Civilebs warmoadgens bavSvebSi. 
es simptomebi SeiZleba dakavSirebuli iyos 
Helicobacter pylori (Hp) infeqciaTan. 
kvlevis mizans warmoadgenda klinikuri, 

endoskopiuri da histologiuri maxasiaTeb-
lebis prospeqtuli analizi Hp+ da Hp-bavS-
vebSi muclis morecidive tkivilebiT da/an 
dispepsiiT.
kvlevaSi CarTuli iyo 2-18 wlis asakis 

pacientebi muclis morecidive tkivilebiT 
da/an dispepsiiT, romelTac 2015 wlis no-
embridan 2017  wlis dekembramde periodSi 

CautardaT endoskopia samedicino centr-
Si arabkiri - bavSvebisa da mozardebis 
janmrTelobis instituti. bioptatebis 
histologiuri kvleva tardeboda sid-
neis ganaxlebuli sistemiT. Hp-infeqciis 
gamovlinebisaTvis bioptatebi kuWidan da 
Tormetgoja nawlavidan iRebeboda gimzas 
mixedviT. erTi bioptati kuWis antraluri 
nawilidan kultivirdeboda Hp-is mimarT 
seleqciur niadagSi.
kvlevaSi CarTuli iyo 150 pacienti: 106 

(70.7%) Hp+, 44 (29.3%) Hp-. gulisreva da Re-
bineba sarwmunod ufro xSirad aRiniSne-
boda Hp+pacientebSi (p<0.05). Hp+pacientebSi 
ufro xSirad aRiniSneboda noduluri gas-
triti (р=0.02), kuWis (р=0.056) da Tormetgo-
ja nawlavis eroziebi (р=0.019). qronikuli 
aqtiuri (р=0,027) da araaqtiuri gastritis 
(р=0,002), kuWis metaplaziis/displaziis/
atrofiis kumulaciuri niSnebi (р=0,014) da 
qronikuli araaqtiuri duodeniti (р=0,016) 
mniSvnelovnad ufro xSirad gamovlinda 
Hp+pacientebSi.

Hp-infeqciis gavrcelebis maCveneblebi 
somex bavSvebSi dispepsiiT da/an muclis 
morecidive tkivilebiT sakmaod maRalia. 
klinikuri simptomebi, endoskopiuri da his-
topaTologiuri monacemebi Hp+ da Hp-paci-
entebSi mniSvnelovnad gansxvavdeboda.

GENDER RELATED PECULIARITIES OF METABOLIC SYNDROME IN CHILDREN

1Gromnatska N., 1Lemishko B., 1Kulya O., 1Pasichna I., 2Beliusova V., 3Petrushchak I.

1 Danylo Halytsky Lviv National Medical University; 2Municipal Non-profit Enterprise ”Lviv Clinical Hospital 
of Ambulance”; 3Municipal Non-profit Enterprise ”5-th Lviv Clinical Polyclinic”, Ukraine

Metabolic syndrome (MetS) is a combination of clinical 
and laboratory abnormalities that increase the risk of car-
diovascular diseases (CVD) developing and is associated 
with a two-fold increase of cardiovascular outcome and 
one-and-a-half-fold increase in all-cause mortality [43]. 
A systematic review that included 378 studies published 
since 2003 and, depending on different recommenda-
tions, showed the median prevalence of MetS in children 
as 3.3% (range 0–19.2%) and in obese children as 29.2% 
(range 10-66 %) [8].

Gender peculiarities influence the character and clinical 
course of somatic pathology. It was determined that exami-
nation data of one gender group can’t be transferred to all 
population. Published reports are different in the gender dis-
tribution of MetS [4] and MetS components differ by sex 
[38]. Several studies revealed, that among adults there is a 
higher prevalence of MetS in females than in males [26] es-
pecially in lower socio-economic groups [35]. Female’s risk 
of having MetS kept raising until 70 years old, while males’ 
risk turned down after 50 years old [42]. 
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At the same time, some researchers report a higher in-
cidence of MetS in men, than in women [34]. In Latin 
America 40% of boys compared to 32.2% of girls with 
obesity aged 5-18 years had MetS [20]. Similarly, it was re-
ported that both overweight and obesity among Montenegrin 
urban children were related to higher MetS and this effect 
was more prominent among boys as compared to girls [41]. 
This is in contrast to a study conducted by A.P. Ferreira, et 
al. who used NCEP ATP III diagnostic criteria and classified 
MetS in 10.7% of boys and 25.0% of girls [17]. 

It was estimated that abdominal obesity occurred more 
in women (70%) than in men (46%) [33] and has a more 
essential influence on blood pressure (BP) increase [3]. 
While in Framingham Study obesity had a more essential 
influence on hypertension development in men than in 
women [32]. Also, 24-hour monitoring of BP demonstrat-
ed its higher levels in boys especially at night time [43]. 

It was demonstrated that BMI, waist circumference 
(WC), systolic and diastolic BP, glucose and triglycerides 
(TG) were higher in boys than in girls, while in girls in-
sulin, HOMA-IR, glucose tolerance test were higher than 
in boys [23]. 

Dyslipidemia in women is characterized by low lev-
els of high density cholesterol (HDL-C), small particle 
sizes of low density cholesterol (LDL-C) and high TG 
level [6,12]. Lipid accumulation patterns differ be-
tween women and men with an increase of proathero-
genic lipids in men [34].

MetS diagnosis has been linked to increased risk for 
CVD. Recently, a differential gender approach to cardio-
logical problems gets more traction to gender dependence 
of the cardiometabolic risk [32]. Gender differences in MetS 
and its different components contribute to gender differences 
in CVD [34]. More strong influence of MetS on cardiovas-
cular risk in women in comparison to men was confirmed 
[7,25]. NHANES study demonstrated that female pattern of 
risk factors of CVD had worse control, BP and cholesterol 
level were higher than in males [40]. This is the growing evi-
dence that there is poor prognosis concerning cardiovascular 
mortality in women with MetS [34].

According to A. Tayiem, et al. [43] and Y. He, et al. 
[24] large values of WC and BP are more common among 
females than in males, especially with coronary artery 
disease (86% vs 69%) [43]. The risk of CVD develop-
ment rises after 40 years old both in men and women, but 
significant changes in coronary arteries are observed 7–10 
years later in women than in men [14]. 

There is limited data available on the existence of gen-
der differences in MetS and its components characteris-
tics among children and their influence on left ventricular 
(LV) remodeling [1,3,8].

To summarize up gender peculiarities of metabolism 
and cardiovascular risk according to MetS criteria in 
children are known insufficiently. Further research of 
gender-specific factors could have an important impact on 
optimizing of diagnosis and prevention of MetS and its 
complecations.

Purpose - to detect and identify peculiarities of MetS in 
children depending on gender.

Material and methods. The study is a prospective 
population dynamic with the aim of hypothesis testing. 
Among 1520 children and adolescents who were exam-
ined for somatic pathology or had an annual dinamic or 
preventive observation 89 children aged from 9 to 18 
years with MetS were selected. Group 1 (Boys) consists 
of 50 boys, group 2 (Girls) − of 39 girls. The median age 
in groups was 15.0 (12.0−16.0) years. 

When the health examination of the children was per-
formed, the written informed consent forms from parents 
of every recipient for study purposes were obtained. This 
study was approved by the ethics review board of the 
Danylo Halytsky Lviv National Medical University with 
which the researchers were affiliated.

The criteria used for the diagnosis of MetS follows the 
International Diabetic Federation Consensus (IDF, 2007) 
[45]. MetS was defined as the presence of three and more 
out of five abnormalities: abdominal obesity (WC more 
than 90th percentile according to age and gender, and for 
girls and boys older than 16 years more than 80 cm and 
94 cm respectively), BP more than 130/85 mmHg, fasting 
glucose more than 5.6 mM/l, fasting TG more than 1.7 
mM/l and HDL-C less than 1.03 mM/l and for girls older 
16 years less than 1.29 mM/l.

A detailed medical history using a questionnaire and a 
clinical examination including body mass, body mass in-
dex (BMI), neck, waist and hip circumferences, body sur-
face area (BSA) and BP were recorded. Anthropometry 
was done according to standard methods. 

Hypertention was established at BP values   greater than 
95th percentile of distribution according to sex, age and 
height, taking into account the data of the classification de-
veloped on the basis of the 7th report of the Joint National 
Committee for Prevention, Identification, Diagnosis and 
Treatment of High Blood Pressure (JNC7, USA) [30]. 

Signs of IR were fasting glucose levels greater than 
5.6 mM/l, fasting insulin levels more 11.5 µU/ml, Ho-
meostasis Model Assessment Insulin Resistance ratio 
(HOMA-IR) above 2.8, glucose/insulin ratio less than 
0.48. Values which were associated with the Quanti-
tative Insulin Sensitivity Check Index (QUICKI) cal-
culation for IR were within a range between 0.45 for 
healthy children and 0.30 for children with type 2 dia-
betes. Lower numbers reflect greater IR.  

The autonomic nervous system (ANS) was investigated 
by the method of heart rate variability (HRV) study. Esti-
mation of HRV was provided according to standard proto-
cols of International Measurement Standards, Physiologi-
cal Interpretation and Clinical Usage, which was worked 
out by a working group of European Cardiology Society 
and North American Society of Cardiostimulation and 
Electrophysiology [44]. 

Analysis of morphometric and kinetic indices of the 
LV was performed according to echocardiography, which 
was made on a TOSHIBA XARIO (Japan) ultrasound 
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scanner 2Mg sensor according to the standard method in 
M- and B-scan according to the Recommendations of the 
American Association of Echocardiography [28].

LV hypertrophy (LVH) was estimated when LV myo-
cardial mass (LVMM)/height2,7 was more than 95th per-
centile: for girls more than 36.88 g/m 2,7 and for boys more 
than 39.36 g/m2,7, relative thikness of left ventricular wall 
(RTLVW) more than 0.41. Concentric remodeling of LV 
was identified when LVMM/height2,7 was less than 95th 
percentile and RTLVW more than 0.41. Eccentric remod-
eling was estimated when LVMM /height2,7 was less than 
95th percentile and RTLVW less than 0.41 [15].

Data statistical analysis was done by integrative sys-
tems for statistical analysis and processing STATISTICA 
10.0 (StatSoft Inc, USA). The normality of distribution 
was identified according to the Shapiro-Wilk-Test crite-
rion. The results were presented as median with quartile 
distribution (25th and 75th percentile) and percent of the 
data in a group. The comparison of groups was done by 
using Mann-Whitney U-test. Chi-square test was used for 

qualitative data presented as positive/negative. The differ-
ence was significant at p-value < .05.

The study was done in the Danylo Halytsky Lviv Na-
tional Medical University. 

Results and discussion. MetS was estimated in 89 
(5.9%) children from 1520 examined children: in 39 
(2.6%) girls and 50 (3.3%) boys. There was no gender dif-
ference in MetS incidence. Abdominal obesity was found 
in all children with MetS of both groups. Boys had es-
sentially higher body mass, height, BSA, neck and waist 
circumferences, WHR than girls (Table 1). 

Systolic BP in boys was significantly higher than in 
girls (p<.05), while diastolic BP didn’t differ (Table 2). 
BP more than 130/85 mmHg was found in 31(62.0%) 
boys and 21(53.8%) girls with MetS (p> .05). Hyperten-
sion was diagnosed in 18 (46.2%) girls and 36 (72.0%) 
boys (p< .05).

The level of fasting insulin was 1.2 fold higher, index 
HOMA-IR 1.3 fold higher in girls, than in boys, but dif-
ference was not statistically significant (Table 3).

Table 1. Gender difference in anthropometric data in children with MetS
Anthropometric data Boys, n=50 Girls, n=39 p 

Body mass, kg 89.0 (68.0−96.0)a 72.0 (56.0−82.0)a <.001
Height, cm 172.5 (160.0−176.0) a 160.0 (148.0−165.0) a <.001
Body mass index, kg/m2 29.4 (27.1−31.7) 27.7 (24.9−31.0) .364
BSA, m2 2.11 (1.38−2.30)a 1.79 (1,53−1,91) a <001
Neck circumference, cm 38.0 (35.0−41.5) a 33.0 (31.5−36,0) a <001
Waist circumference, cm 95.0 (87.5−102.0)b 85.0 (79.0−90.0)b <0001
Hip circumference, cm 108.0 (101.0−112.0) 103.8 (94.75−113.0) .658
Waist/hip ratio 0.88 (0.86−0.90)b 0.81 (0.78−0.86)b <0001

a - difference between the groups is significant with p<.001; 
b - difference between the groups is significant with p<.0001

Table 2. Gender difference in blood pressure in children with MetS
Parameter Boys, n=50 Girls, n=39 p 

 Systolic blood pressure, mmHg 140.0 
(126.0−150.0)a

127.0
(118.0 −140.0)a .018

Diastolic blood pressure, mmHg 80,0 (70.0−90.0) 80.0 (70.0−88.0) .303
Incidence of blood pressure more than 130/85 mmHg, abs. (%) 31 (62.0) 21(53.8) .438
Incidence of arterial hypertension, abs. (%) 36 (72.0)a 18 (46.2)a .013

a - difference between the groups is significant with p < .05

Table 3. Gender difference in сarbohydrate metabolism parameters in children with MetS 
Carbohydrate metabolism parameters Boys, n=50 Girls, n=39 p 

Fasting insulin, µU/ml 9.6 (5.2−13.9) 11.9 (6.8−17.1) .062
Fasting glucose, mM/l 5.0 (4.2−5.6) 5.2 (4.5−5.6) .158
Index HOMA-IR 2.15 (1.43−3.07) 2.77 (1.63−4.29) .223
Glucose/insulin ratio 0.46 (0.31−0.69) 0.39 (0.25−0.74) .110
Index QUICKI 0.95 (0.84−1.09) 0.85 (0.75−1.05) .231
Incidence of fasting hyperin-sulinemia, n (%) 29 (58.0) 16 (41.0) .112
Incidence of fasting hyperglycemia, abs. (%) 12 (24.0) 6 (15.4) .315
Incidence of HOMA-IR>2,8, abs. (%) 13 (26.0)a 18 (46.2)a .047

a - difference between the groups is significant with p < .05
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Hyperinsulinemia was estimated in 29 (58.0%) boys 
and 16 (41.0%) girls. HOMA-IR>2.8 was found 1.8 
fold more often in girls 18 (46.2%) than in 13 (26.0%) 
boys (p<.05). Fasting hyperglycemia was identified in 12 
(24.0%) boys and in 6 (15.4%) girls. The found data prove 
that in girls significantly more often IR was found.

Statistically significant difference in lipid metabolism 
in boys and girls was not estimated (Table 4). 

Dyslipidemia with increased TG more than referent 
norm was estimated in 5 (12.8%) girls and 10 (20.0%) 
boys. Decreased HDL-C was estimated in both gender 
groups approximately similarly: in 14 (35.9%) girls 
and 17 (34.0%) boys. 

HRV study in background recording estimated the 
significant difference in TP in boys and girls (Table 5). 
While, there were no gender difference between param-
eters of HRV in the orthostatic test.

The ultrasound examination of the heart determined the 
increase of LVMM, that was on 31.9% more larger in boys 
than in girls (Table 6). There was significant difference in 
thikness of LVPW in boys and in girls also (p<.05). 

MS is an assembly of several modifiable cardiometa-
bolic risk factors, including abdominal obesity, high fast-
ing glucose and TG, low HDL-C, BP more than 130/85 
mmHg that may predispose to the development of type 2 
diabetes and CVD [45]. 

In our study MetS was detected without any significant 
difference between gender that is similar to V. Calcaterra,  
et al. [10]. The primary MetS criterion in girls and boys 
according to IDF Consensus (2007) was abdominal obe-
sity which was estimated in all children without gender 
difference, while L.Choi, et al. [13] and L.Dearden, et 
al. [16] estimated the prevalence of abdominal obesity in 
girls. Also, the study of the European Childhood Obesity 
Surveillance Initiative (ECOSI) determined that the prev-
alence of severe obesity was generally higher among boys 
compared to girls [39]. It was demonstrated that visceral 
but not subcutaneous adipocytes have high lipolytic activ-
ity and sensitivity to insulin, angiotensin, adrenergic and 
sex hormones stimulation. Visceral fat is a major source 
of circulating free fatty acids, cytokines and adipokines, 
which increase IR and an atherogenic lipid profile [34].

Table 4. Gender difference in lipid metabolism parameters in children with MetS 
Lipid metabolism parameters Boys, n=50 Girls, n=39  p

Total cholesterol, mM/l 4.3 (3.49−5.30) 4.57 (3.80−5.30) .441
High density cholesterol, mM/l 1.3 (0.95−1.70) 1.5 (1.10 −1.98) .084
Low density cholesterol, mM/l 2.51 (1.61−3.01) 2.59 (1.72−3.12) .175
Very low-density cholesterol, mM/l 0.55 (0.41−0.74) 0.50 (0.42−0.60) .372
Non-high-density cholesterol, mM/l 3.0 (2.19−3.58) 3.24 (2.22−3.91) .367
Triglycerides, mM/l 1.19 (0.90−1.60) 1.09 (0.92−1.24) .413
Triglycerides/ high density cholesterol ratio 0.84 (0.57−1.73) 0,76 (0.55−0.96) .095
Atherogenic ratio 2,1 (1.7−3.01) 2,1 (1.5−3.1) .330
Incidence of increased TG, abs. (%) 10 (20.0) 5 (12.8) .369
Incidence of decreased HDL-C, abs. (%) 17 (34.0) 14 (35.9) .560

The difference between the groups is insignificant with p>.05
 

Table 5. Gender difference of HRV in background recording in children with MetS
Heart rate variability parameters Boys, n=22 Girls, n=23  p 

Heart rate, beats/min 78.5 (72.0−94.0) 83.0 (74.0−102.0) .377
R-R min, ms 599.0 (540.0−664.0) 606.0 (517.0−641.0) .357
R-R max, ms 1015.0 (954.0−1134.0) 920.0 (732.0−1055.0) .767
RRNN, ms 765.5 (637.0−833.0) 724.0 (590.0−812.0) .430
SDNN, ms 56.5(40.0−98.0) 45.0 (30.0−85.0) .216

RMSSD, ms 51.5 (22.0−97.9) 41.0 (25.0−82.0) .249
pNN50, % 25.3 (1.63−32.9) 17.3 (4.7−41.6) .658

TP, ms2 3840.0 
(1803.0−11374.0)a 

2287.0
(1374.0−5971.0)a .042

VLF, ms2 1021.5 (604.0−1842.0) 862.0 (392.0−1602.0) .172
LF, ms2 985.0 (523.0 − 1966.0) 698.0 (535.0−1091.0) .416
HF, ms2 1315.0 (549.0−4950.0) 745.0 (303.0−3183.0) .062

LF/HF ratio 0.89 (0.52−1.80) 0,86 (0.39−1.63) .721
a - difference between the groups is significant with p<.05
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MetS can develop as a pattern with a tendency to preva-
lence to carbohydrate metabolic disturbance with IR, fast-
ing hyperinsulinemia and hyperglycemia, and the pattern 
of lipid metabolism disturbance with HDL-C decrease and 
hypertriglyceridemia [10]. In our study no difference be-
tween the level of fasting glucose and insulin, HOMA-IR, 
glucose/insulin ratio, index QUICKI in boys and girls was 
estimated. But IR determined by HOMA-IR was found 
1.8 fold more often in girls 18 (46.2%) than in 13 (26.0%) 
boys (p<.05). That is similar to literature data that levels 
of IR were significantly higher in girls than in boys [29] 
and impaired glucose tolerance occurred relatively more 
often in women [16], while impaired fasting glucose − in 
men [21,38].

In our study there was no difference in the pattern of the 
lipid metabolism, though it was demonstrated that even 
in 5-year old children TG were significantly higher and 
HDL-C lower in girls than in boys [29] and in 10-18 years 
boys LDL-C was lower than in girls [13] . While L.M. 
Shank, et al. estimated that HDL-C is lower in boys [38].

There are data that changes in carbohydrate metabo-
lism are more dynamic than changes in lipid metabolism, 
which become significant only in children with abdominal 
obesity and three MetS criteria [21]. 

Systolic BP and prevalence of hypertention in boys 
were higher than in girls, while diastolic BP did not differ 
that are similar to the literature data [2,13,38]. 

So, in girls after abdominal obesity more often IR as 
disturbance of carbohydrate metabolism was found, while 
in boys more often BP more than 130/85 mmHg and inci-
dence of hypertention. 

The reason for the difference in the MetS in boys and 
girls might be attributed to multi-factors, including gen-
der-specific biology (different hormone status), different 

gender psychosocial stressors and lifestyle [14]. Females 
seem particularly susceptible to develop increased adi-
posity and disrupted glucose homeostasis as a result of 
exposure to inutero undernutrition or high sugar environ-
ment. The male placenta also is vulnerable to damage by 
adverse nutritional status [16]. 

Serious hormonal changes take place during puberty 
ages in boys and girls. It was suggested that higher num-
bers of girls are reported to have MetS due to hormonal 
changes and subsequent central body fat accumulation, 
especially during puberty [31]. In a cross-sectional study 
performed by C.Garces, et al. [19] including pubertal 
children from 12 to15 years, a significantly higher SHBG 
level was identified in girls than in boys. The found data 
prove that sex and growth hormone changes manifest 
earlier in girls than in boys of the same age. An inverse 
association between SHBG and age, BMI, systolic BP, 
TG in children and adults was estimated [2], while it was 
observed a direct relation of SHBG with HDL-C level 
in boys and girls with MetS. The lowest tertile of SHBG 
level had a higher prevalence of MetS in boys. Estimated 
data prove that SHBG is a predictor of MetS in boys more 
than in girls [2].

In experiment it was demonstrated that sex-dependent 
molecular mechanisms of metabolic programming per-
sist in sex-specific differences in adipocyte size, white 
adipose tissue dysfunction and influences sex-dependent 
development of obesity [27].

It was discovered that HRV increase may sensitively in-
dicate metabolic changes in the young organism and HRV 
positively correlates with HOMA-IR [11]. Chronic hyper-
insulinemia and hyperglycemia lead to decreased HRV: 
mainly HF waves, which are usually associated with para-
sympathetic activity of ANS are decreased, while share 

Table 6. Heart ultrasound examination in children with MetS
Heart ultrasound examination data Boys, n=20 Girls, n=16  p 

LVMM, g 134.9 (103.5−161.5)a 102.2 (68.5−124.5)a .019
LVMM/BSA ratio, g/m2 34.5 (24.8−41.57) 37.1 (32.6−54.0) .227
LVMM/ height2,7 ratio, g/m2,7 66.1 (53.1−82.3) 61.4 (53.7−68.8) .389
LV end-diastolic volume, cm3 112 (91.5−132.73) 85 (76.1−123.8) .107
LV end- systolic volume, cm3 33.8 (23.6−42.23) 27.0 (22.1−41.0) .854
LV ejection fraction, % 68.7 (65.0−72.0) 69.5 (66.4−72.0) .475
Impact volume, сm3 78.2 (62.5−98.6) 63.0 (49.7−82.2) .054
Shortening fraction,% 38.3 (33.2−42,6) 39.7 (36.3−41.1) .649
Intraventricular septal wall, thickness, cm 0.80 (0.68−0.90) 0.71 (0.66−0.84) .159
LV posterior wall thickness, cm 0.78 (0.62−0.9)a 0.63 (0.53−0.71)a .015
Relative thickness of LV wall 0.32 (0.28−0.40) 0.29 (0.25−0.35) .155
E/A ratio 1.45 (1.1−0.4) 1.58 (1.35−1.83) .610
Isovolumic relaxation time, mc 77.5 (73.0−81.0) 72.0 (68.0−83.5) .478
Time of the early diastolic flow 
deceleration, mc 157.5 (124.0−268.0) 148.0 (134.9−187.5) .638

a - difference between the groups is significant with p < .05
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of LF waves in total spectral power increases [11]. In our 
study was found significant increase of TP in boys, than 
in girls, while its components: VHF, HF and LF were in-
creased non significantly, that is partly similar to F. Shaf-
fer, et al [37]. 

More increase of the LVMM and thikness of LVPW in 
boys than in girls estimates that boys are exposed to concen-
tric LVH and concentric remodeling of LV more than girls.

It was determined, that all MetS criteria may cause the 
structural and functional changes of the heart. Obesity by 
itself accelerates the development of LVH, mostly the ec-
centric variant [9]. It was also investigated that in patients 
with MetS and LVH but without increased BP LVMM/
height index significantly correlates with obesity [3] and 
CW [36]. Also, these parameters are predictors for LVH 
in logistic regression [3]. 

There are several physiological pathways that link 
weight gain and obesity with increasing of LVMM. 
In obesity as the result of an increase in the volume of 
adipose tissue, there is an increase in metabolic needs, a 
larger number of vascular system, vascular volume and 
cardiac output [5]. Hypertension is common cardiovas-
cular risk-factor and is associated with LV structure and 
function changes. From all components of MetS the most 
strong criteria association was demonstrated between hy-
pertension and LVH [36,37]. In obese male hypertention 
have additive effect on LVMM and thikness of LVPW, 
while in female obesity has higher impact on LVMM if 
compare the influence of hypertension [1].

Obese and hypertensive female are more similar to have 
eccentric LVH, while in obese and hypertensive males 
more often concentric LVH was found [1]. The determi-
nants of impact on LVMM are gender, BMI, abdominal 
obesity, BP and IR according to investigation of T.M. 
Brady [9].

LVH induced by high BP in children usually presents 
with an increase in thikness of LVPW (concentric LVH) 
without increase in cavity size (eccentric LVH). LVH in 
young may be also the result only of the increased over-
activity of the sympathetic ANS or renin-angiotensin sys-
tem [22].

Also, in female LVH was associated with glucose level 
and hyperinsulinemia [36]. It was also investigated that 
in patients with MetS and LVH but without increased BP 
LVMM/height index significantly positivily correlates 
with BP, fasting glucose, HbA1c, TG, and negatively with 
HDL-C [3]. 

In boys LV concentric remodeling may be caused by 
obesity, especially abdominal obesity, high BP, and over-
activity of ANS, when in girls the main causes may be 
abdominal obesity and IR.

IR and hyperinsulinemia due to lipotoxicity stimulate 
LVH through several mechanisms. Hyperinsulinemia pro-
motes angiotensin I synthesis in the liver, while angio-
tensin II is a cardiomyocyte growth factor that promotes 
LVH. Hyperinsulinemia also activates sympathetic ANS. 
Adipokines, cytokines, and proinflammatory markers of 

the MS abdominal adipose tissue contribute to the regula-
tion of mascular matrix and apoptosis, that are two major 
aspects of LV remodeling [8].  

Conclusion. There was no gender difference in MetS 
incidence in boys and girls. Abdominal obesity was found 
in all children with MetS of both sex. Boys had essentially 
higher body mass, height, BSA, neck and waist circum-
ferences, WHR than girls. Total activity of ANS estimated 
by HRV in boys was higher than in girls, that prove higher 
reactivity of ANS in boys. LVMM and thikness of LVPW 
in boys were more large than in girls that prove a higher 
risk of concentric LVH and concentric remodeling of LV. 
The girls had the same quantity combinations of MetS 
components that boys had, while IR estimated by HOMA-
IR was diagnosed more often in girls than in boys.  

These results indicate that cardiovascular risk factors 
are already present in children and their prevalence are 
higher in boys. Serious attention to gender differences 
must be made and gender-specific strategies focused on 
children with MetS for the prevention of CVD should be 
formulated. Further long-term observational studies with 
larger participant numbers are now needed to confirm the 
results of this study.
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SUMMARY

GENDER RELATED PECULIARITIES OF META-
BOLIC SYNDROME IN CHILDREN

1Gromnatska N., 1Lemishko B., 1Kulya O., 
1Pasichna I., 2Beliusova V., 3Petrushchak I.

1 Danylo Halytsky Lviv National Medical University; 
2Municipal Non-profit Enterprise ”Lviv Clinical Hospital 
of Ambulance”; 3Municipal Non-profit Enterprise ”5-th 
Lviv Clinical Polyclinic”, Ukraine

Metabolic syndrome (MеtS) is a combination of clini-
cal and laboratory abnormalities that increase the risk of 
cardiovascular diseases and type 2 diabetes mellitus.

Purpose - to detect and identify peculiarities of MetS 
and its criteria in children depending on gender. 

MetS was estimated in 89 (5.9%) children from 1520 
examined children: in 39 (2.6%) girls and 50 (3.3%) boys 
(p>0.05) aged from 9 to 18 years. Children were selected 
for examination of anthropometric data, blood pressure, 
total cholesterol, HDL-C, LDL-C, triglycerides, fasting 
glucose and insulin, index HOMA-IR, glucose/insulin ra-
tio and QUICKI. Heart rate variability (HRV) study and 
echocardiography were done. Diagnosis of MetS was pro-
vided according to IDF Consensus (2007).

Abdominal obesity was diagnosed in all children with 
MetS. Boys had essentially more large body mass, height, 
body surface area, neck and waist circumferences, weight/
height ratio than girls (p<0,001). Blood pressure in boys 
was higher than in girls, arterial hypertention in boys 
(72,0%) was diagnosed more often than in girls (46,2%). 
Insulin resistance was identified 1,5 falled more often in 
girls than in boys (p<0,05). Statistically significant differ-
ence in lipid metabolism in boys and girls was not esti-
mated. According to HRV boys had higher activity of the 
autonomous nervous system than girls. Left ventricular 
(LV) myocardial mass and thickness of the LV posterior 
wall in boys were significantly larger than in girls that 
proved a higher risk of LV hypertrophy and concentric 
remodeling.

Attention to gender differences of MetS must be paid 
and gender-specific strategies for the prevention of car-
diovascular diseases and type 2 diabetes mellitus should 
be formulated.

Keywords: metabolic syndrome, children, gender. 

РЕЗЮМЕ

ГЕНДЕРНЫЕ ОСОБЕННОСТИ МЕТАБОЛИЧЕ-
СКОГО СИНДРОМА У ДЕТЕЙ

1Громнацкая Н.Н., 1Лемишко Б.Б., 1Куля Е.О., 
1Пасична И.А., 2Белюсова В.Н., 3Петрущак И.А.

1Львовский национальный медицинский университет 
им. Данила Галицкого; 2Коммунальное некоммерче-
ское предприятие ”Клиническая больница скорой 
медицинской помощи г. Львова”; 3Коммунальное не-
коммерческое предприятие ”5 городская клиническая 
поликлиника г. Львова”, Украина

Метаболический синдром (МС) является комбина-
цией клинических и лабораторных нарушений, кото-
рые увеличивают риск кардиоваскулярных заболева-
ний и сахарного диабета типа 2.

Целью исследования явилось определить гендер-
ные особенности развития метаболического синдрома 
и его критериев у детей.

МС выявлен у 89 (5,9%) из 1520 обследованных де-
тей: 39 (2,6%) девочек и 50 (3,3%) мальчиков в воз-
расте 9-18 лет. Исследованы антропометрические по-
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казатели, артериальное давление, общий холестерин, 
холестерин липопротеидов высокой плотности, холе-
стерин липопротеидов низкой плотности, триглице-
риды, глюкоза и инсулин крови натощак, подсчитаны 
индексы HOMA-IR, глюкоза/инсулин и QUICKI. Из-
учена вариабельность сердечного ритма и выполнена 
эхокардиография. Диагностика МС проводилась со-
гласно консенсусу IDF (2007).

Абдоминальное ожирение выявлено у всех детей 
с МС. Мальчики имели достоверно большую массу 
тела, рост, площадь поверхности тела, окружность 
шеи и талии, соотношение окружность талии/окруж-
ность бедер, чем девочки (p<.001). Показатели арте-
риального давления у мальчиков превышали анало-
гичные показатели у девочек (p<.05). Артериальная 
гипертензия у мальчиков (72,0%) диагностирована 
достоверно чаще, чем у девочек (46,2%). Инсули-
норезистентность выявлена в 1,5 раза чаще у дево-
чек, чем у мальчиков (p<.05). Статистически досто-
верная разница в показателях липидного обмена у 
мальчиков и девочек не обнаружена. Согласно дан-
ным вариабельности сердечного ритма, для мальчи-
ков характерна более высокая активность автоном-
ной нервной системы. Масса миокарда и толщина 
задней стенки левого желудочка у мальчиков были 
большими, что указывает на высокий риск форми-
рования гипертрофии и концентрического ремоде-
лирования. 

При разработке стратегий профилактики кардиоваску-
лярных заболеваний и сахарного диабета типа 2 следует 
учитывать гендерные особенности МС у детей.

reziume

metaboluri sindromis genderuli Tavise-
burebani bavSvebSi

1n. gromnackaia, 1b. lemiSko, 1e, kulia, 1i. pasiCna, 
2v. beliusova, 3i. petruSCaki

1lvovis danila galickis saxelobis erovnu-
li samedicino universiteti; 2lvovis “sas-
wrafo samedicino daxmarebis klinikuri 
saavadmyofo”; 3q.lvovis “saqalaqo klini-
kuri saavadmyofo #5”

metabluri sindromi warmoadgens klini-
kuri da laboratoriuli darRvevebis kom-
binacias, romelic zrdis kardiovaskuluri 

daavadebebis da Saqriani diabeti tipi 2-is 
ganviTarebis risks.
kvlevis mizans warmoadgenda metaboluri 

sindromis ganviTarebis genderuli Tavise-
burebebis da misi kriteriumebis gansazRvra 
bavSvebSi.
metaboluri sindromi gamouvlinda 89  (5,9%) 

gamokvleuli 1520 bavSvidan: 9-18 wlis asakis 
39 (2,6%) gogona da 50 (3,3%) vaJi. gamokvleu-
lia anTropometriuli maCveneblebi, arte-
riuli wneva, saerTo qolesterini, maRali 
simkvrivis lipoproteidebi, dabali sim-
kvrivis lipoproteidebi, trigliceride-
bi, glukoza da insulini sisxlSi uzmod, 
gamoTvlilia indeqsebi HOMA-IR, glukoza/
insulini da QUICKI. Seswavlilia gulis 
ritmis variabeloba da Catarebulia eqo-
kardiografia. metaboluri sindromis di-
agnostika xorcieldeboda IDF (2007) kon-
sensusis Sesabamisad.
abdominuri simsuqne gamouvlinda metabo-

luri sindromis mqone yvela bavSvs. vaJebs 
gogonebTan SedarebiT hqondaT sarwmunod 
meti sxeulis masa, simaRle, sxeulis zeda-
piris farTobi, kisris da welis garSemowe-
riloba, Tanafardoba welis garSemoweri-
loba/TeZoebis garSemoweriloba (p<.001). 
arteriuli wnevis maCveneblebi vaJebSi 
aRemateboda gogonebis analogiur maCvene-
blebs (p<.05). arteriuli hipertenzia va-
JebSi (72,0%) diagnostirda sarwmunod ufro 
xSirad, vidre gogonebSi (46,2%). insulin-
rezistentoba gogonebSi gamovlinda 1,5-jer 
ufro xSirad (p<.05), vidre vaJebSi. statis-
tikurad sarwmuno gansxvaveba lipiduri 
cvlis maCveneblebSi vaJebsa da gogonebSi 
ar gamovlinda. gulis ritmis variabelo-
bis monacemebis mixedviT, vaJebisTvis damaxa-
siaTebelia avtonomiuri nervuli sistemis 
ufro maRali aqtivoba. miokardiumis masa 
da marcxena parkuWis ukana kedlis sisqe va-
JebSi iyo meti, rac miuTiTebs hipertrofiis 
da koncentruli remodelirebis ganviTa-
rebis maRali riskis Sesaxeb. kardiovasku-
luri daavadebebis da Saqriani diabeti tipi 
2-is profilaqtikis strategiis SemuSavebi-
sas mizanSewonilia bavSvebSi metaboluri 
sindromis genderuli Tavisebiurebebis gaT-
valiswineba.


