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REZUMAT

CORELATII STATISTICE ALE SCORULUI PEDIATRIC AL SINDROMULUI METABOLIC

Introducere: In ceea ce priveste cercetirile noastre, prezentul studiu este primul in care scorul sindromului metabolic
(SM) pediatric si corelatiile sale la copii sunt validate.

Scopul lucririi: studierea coeficientului de corelatie a scorului pediatric al SM cu parametrii clinici si paraclinici la
copiii cu SM.

Material si metode: Studiu analitic, observational, de cohortd. Au fost inclusi 145 de copii. Scorul pediatric al SM a
fost calculat folosind formula generald: (2xCA/h) + (Glu/5.6) + (TG/1.7)) + (TAs/130) - (HDLc/1.02. Analiza statisticd
folosita - SPSS versiunea 20.

Rezultate: Au fost inregistrate scorurile (nu au fost inclusi copii cu vérsta 16 - 18 ani, avdnd in vedere numarul mic
al acestora si necesitatea aplicarii altor formule): L, (non-SM) - 2.20+0.05, L, (SM) - 2.58+0.11 (p>0.05). Scorul pedi-
atric al SM cu parametrii clinici si paraclinici a inregistrat: o corelatie statistic semnificativa, de intensitate puternicd
pozitivd cu TG (+0.9%*, p<0.001), slabd, pozitiva cu talia, vérsta, greutatea, IMC, ASC, IA, TAs, TAd, LDLc (+0.3*%,
p<0.001), CF (+0.24**, p<0.001), Glu (+0.2**, p<0.05), durata obezitatii (+0.2*, p<0.05), PPVS (+0.23**, p<0.001),
MMVS (+0.2%, p<0.05), negativa cu HDLc (- 0.6**, p<0.001), IAF (- 0.21%, p<0.05).

Concluzii: Rezultatele cercetdrii au demonstrat valabilitatea scorului pediatric al sindromului metabolic pentru prezi-
cerea acestuia a fost inaltd. Scorul dat este simplu si practic, poate fi utilizat in practica clinica si de cercetare. Totodata,
a fost inregistrata o asociere cu parametrii antropometrici si hemodinamici, ai profilului lipidic, glucidic, ecografici de
tipul remodelare a miocardului ventriculului stang si nu au fost consemnate corelatii cu parametrii de tipul grasime
epicardica si remodelare vasculara.

Cuvinte-cheie: scorul pediatric al sindromului metabolic, copii.

Nota: CA - circumferinta abdominald, h - iniltime, IMC - indice de masé corporald, IA - indice abdominal, ASC - aria suprafetei
corporale, IAF - indice abdominofesier, CF - circumferinti fesiera, HDLc - colesterol cu densitate inaltd, LDLc - colesterol cu
densitate joasa, Glu - glucoza, TG - trigliceride, TAs/d - tensiune arteriald sistolicd/diastolicd, PPVS - peretele posterior al ventri-

culului sting, MMVS - masa miocardului ventriculului stang.

PE3IOME

CTATUCTUYECKOE COOTHOIIEHUE NMEAMATPUYECKON OIIEHKU
METABOJ/IMYECKOTI'O CMHIPOMA

Beepenne: Haine ncciegoBaHe sIBISIETCS IIEPBBIM, B KOTOPOM OLieHKA MEAUATPUYECKOTO METAOOIIMIECKOTO CUHPO-
Mma (MC) n ero B3anMocCBsi3ei y eTeit ObUIa IIOATBEPIK/EHA.

ITenp paboTsr: VsyyeHne koadduunenTa Koppenanuy neguarpudeckoi ouneHky MC ¢ KIMHUYECKMMI M HapaKin-
HUYECKMMH TTI0Ka3aTe/lAMM Y JieTell C JaHHbIM CMHIPOMOM.
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Marepuan u Meropbr: [laHHOe MCCIeOBaHMeE SIB/SIETCSA aHAIUTUYECKUM, HAO/I0faTe/IbHbIM, KOTOPTHBIM MCC/IERO0-
BaHMeM. bouto BIoueHo 145 peteii. IlokasaTenb MeTabOMMIECKOTO CHHAPOMA Y AeTell pacCYMTHIBAIM IO 061elt
dopmyne: (2xOT)/pocrt) + (I'm)/5.6) + (TT)/1.7) + (CAJL)/130) - (XC JITIBII/1.02. Micrionb30BaHHBII CTATUCTUYECKMI
aHanus - BepcuA 20 SPSS.

PesynbraTsl: pe3ynbTaThl GBUIM 3aPEIMCTPUPOBAHHBI (IeTH B BozpacTe 16-18 jieT He ObUIM BKIIOUEHBI, YUUTHIBAS UX
HeOO/IbIITOe KOMMYECTBO ¥ HeOOXOMMOCTh pyMeHeHns npyrux gopmyn): L (6e3-MC) - 2.20 +0.05, L, (MC) - 2.58 +
0.11 (p>0.05). Orjerka MC y meteii ¢ KIMHUYECKMMM 1 TTAPaKIVHIUIECKIMY JaHHBIMY 3apeTUCTPUPOBaIa: CTATUCTH-
YeCKM 3HaYMMYIO KOPPEJIALVIO, CHIBHYIO IONOKUTEIbHYI0 MHTeHCUBHOCTD ¢ TT (+ 0.9**, p <0.001), cnabo momoxu-
TEJIbHYIO C POCTOM, BO3pacToM , Becom, VIMT, ITIIT, CAJl, TAM, XC JIITHII (+ 0.3**, p<0.001), OB (+ 0.24**, p<0.001),
I'n (+ 0.2 **, p<0.05), mpogomkuTenbHOCTh oxxupenus (+ 0.2%, p<0.05), 3CJDK (+ 0.23**, p<0.001), MMBC (+ 0.2%,
p<0.05), orpunarensras ¢ XC JIIIBII (- 0.6*%, p <0.001), UTB (-0.21%, p <0.05).

BoiBopbl. Pe3ynbTaThl McCIefoBaHNUA IOKAa3alIM, YTO JJOCTOBEPHOCTb OLJeHKM MeTabOoIM4ecKOro CMHApOMa B Iefiua-
TPUM J/IS1 €T0 IIPOTHO3VPOBAHNA OblIa BBICOKOIL.

O1LeHKa NefMaTpNIecKOro MeTaboMM4ecKoro CHHAPOMa IIPOCTa M MPaKTUYHA, ee MOXKHO UCIIO/Ib30BaTh B K/IMHIYe-
CKOJ ¥ MICCTIE0BATENbCKON IIPAKTUKE.

B 0 >ke BpeMs Oblla 3apericTPUPOBaHa CBA3b C AaHTPOIIOMETPUYECKUMIU U TeMOAMHAMUYECKMMY NTapaMeTpaMi, C
IIOKa3aTe/LAMM IMIIVAHOTO Y YITIEBOFHOTO 0OMeHa, C TAKMMI Y/IbTPa3BYKOBBIMM [TapaMeTpaMil, Kak peMofie/poBa-
Hyle MMOKap/ia JIEBOTO JKeNTY[J04Ka, M He ObUIO 3aperyICTPMPOBAHO HIKAKMX KOPPEeIALMIL C TAKMMIY ITapaMeTpaMy, KakK
SMMKAPAMATbHBIN XXUP U PEMOJENMPOBAHNE COCYIOB.

KnroueBbie cioBa: negmaTpmIeckKas omeHKa MeTaboINMYECKOTo CUHAPOMa, JE€TU.

Crncok cokpamennit: OT — okpyxnoctb Tamm, [T - mnomaas nosepxHoctn Tema, VIMT - Vanexc Maccor Tena, UTB — uH-
nmekc tanmus/6énpa, Ob — okpyxHocTb benpa, I'1 - rmokosa, TT — Tpurmuuepupst, CAII/IA]L — cucTommdeckoe/Anactomyeckoe ap-
tepuanbHoe gasnenue, XC JITIBII - xonecrepon - nunonpoTenHs! Bbicokoit mnoTHocTy, XC JITIBII - xonmecteporn - MUIIONpOTeHbI
Huskoit wiotHoctn 3CJIXK - 3apHAA cTeHKa neBoro xemynoduka, MMJDK - Macca Myokappa eBoro Kemyfodka.

Introduction While considering the aforementioned arguments and
The metabolic syndrome (MS) is a cluster of the impact of childhood health on further adult health,
cardiometabolic risk factors including central obesity, ~we considered to choose the following research on
insulin resistance, glucose intolerance, dyslipidemia, and  pediatric MS score, that will contribute to the opening
raised blood pressure. The prevalence of MS is increasing  of new perspectives for identifying a single and effective
worldwide due to the epidemic of overweight and obesity.  approach, as well as for preventing cardiovascular
Children with MS have an increased risk of adulthood  complications of this syndrome, based on IDF criteria
MS, type 2 diabetes, and cardiovascular disease (CVD).  adapted for children, to reduce the morbidity and
MS also predicts type 2 diabetes, CVD, and CVD as well  mortality rates at a young age.

as all-cause mortality in adults [5].

The definition of MS is particularly controversial among =~ MATERIAL AND METHODS

children because there are no clear thresholds above which  The purpose of the research: to study the correlation
the cardiometabolic risk factors start to worsen [2]. coefficient of the pediatric MS score with the clinical
MS has traditionally been classified based on dichotomous  and paraclinical parameters in children with metabolic
criteria that deny that MS-related risk likely exists as a  syndrome.

spectrum. Pediatric MS score provides a way to track  General design and study population. The study project
MS-related risk over time. was carried out within the IMPH IMC, at the Department
Also, minimal changes values of MS components are  of Pediatrics of the Pediatric Cardiology Clinic, to which
measurable and accounted for pediatric MS score, while 161 children were admitted, aged from 10 to 17 years 11
the dichotomous approach to the syndrome is unable to  months and 29 days, from both urban and rural areas,
account for these subtle changes. So far, no consensus  the patients being selected electively during the 2016 -
exists in regards to the components of metabolic 2019 period. An observational analytical cohort study
syndrome score and every researcher calculates score  was planned to achieve the research purpose.

by his definition or experience. To overcome the issues  Theresearch comprisedseveralstages. The 1% stage included
of both dichotomous MS definition and unstandardized 145 children (out of 161 participants, 16 ineligible), who
MS scores which are noncomparable, there is a need to  were selected based on the inclusion/exclusion criteria,
develop a new, easy to calculate MS score, comparable  and made up the research group according to the following
across different studies and populations [3]. criteria: the age of 10-17 years 11 months and 29 days
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(inclusive); with abdominal obesity (waist circumference
(WC) = 90percentile [6]); the child’s parent or guardian
consent, as well as children’s assent (age > 14 years) on
research participation; being a citizen of the Republic
of Moldova; ability to effectively communicate with the
researcher; ability to understand and follow the study
requirements; sufficient understanding in signing the
informed agreement and written assent.

The study exclusion criteria for the patients were the
following: secondary obesity: endocrine, genetic and
neurologicaltype,havingasuggestiveclinicalexamination,
confirmed by specialized examinations; secondary
high blood pressure: renal, endocrine, neurogenic,
drug-induced, etc., patients having a suggestive clinical
examination, confirmed by specialized examinations;
acute conditions, whether or not accompanied by
fever, whether or not undergoing treatment; chronic
respiratory, cardiovascular, gastrointestinal, renal,
neurological, endocrine, etc., disorders, whether or
not undergoing treatment; the child’s parents or legal
representative disagreement, child’s refusal to participate
in the research, with a difficult ultrasound window, low
compliance, patient’s refusal to be included in the study.
The selected participants underwent a complex
examination, which included: filling in a specific
questionnaire (food and physical activity survey), the
clinical examination on systems, laboratory testing for
lipid status (total cholesterol (TCh), triglycerides (TG),
high-density cholesterol (HDLc)), the glucose (Glu)
spectrum (basal glucose, oral glucose tolerance test
(OGTT) - selectively) and uric acid.

Following the clinical and paraclinical findings, the
27 stage included the respondent’s self-division into
2 groups, by using the criteria of MS according to
the Consensus of the IDF adapted for children [1],
namely: the research group (L)) - 53 de children with
MS (including 3 - 5 criteria) and control group (L))
- 92 children without MS (including 1 - 2 criteria).
The ratio of the study groups was 1:2. Subsequently,
subjects from both groups were investigated by surface
electrocardiography, transthoracic echocardiography,
echocardiographic assessment of epicardial adipose
tissue (EAT), and ultrasound measurement of carotid
intima-media thickness (CIMT).

The 3™ stage included a comparative study of the two
groups, in terms of lifestyle, symptoms, demographic,
anamnestic and biochemical profile, cardiac function
and morphology, values of the CIMT, EAT, the severity
pediatric MS score, etc, as well as a statistical analysis
of the obtained results. Practical conclusions and
recommendations, based on the obtained results, were
traced out at the 4™ stage of the study.

All the participants were selected and informed about
the research stages, being enrolled only by personal
agreement, following a detailed explanation of the
requirements and procedures of necessary investigations
by discussing with each subject individually. All the
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procedures were performed, based on children’s parent
and legal representative consent, as well as on written
assent of children > 14 years old. They were not paid and
have not suffered any financial costs for participation.
Ethical considerations. The study complied with the
international standards of medical ethics, developed by
the Declaration of Helsinki, regarding confidentiality
and personal data protection of the participants. The
research was approved by the Research Ethics Committee
of State University of Medicine and Pharmacy “Nicolae
Testemitanu” (report no. 59 of 03.06.2016). The resulting
data were revealed only to the concerned participant,
the personal data of each subject were not used and will
not be used for any other purpose. The study applied
the following research methods: historical, comparative,
biostatistics ones, and others.

Metabolic syndrome. MS was defined according to the IDF
consensus definition of metabolic syndrome in children
and adolescents [1]: WC > 90th percentile or adult cut-off
if lower, plus any two of the following four factors: TG 2
1.7 mmol/l, HDLc < 1.03 mmol/l, BP systolic > 130 and
diastolic 2 85 mmHg, Glu = 5.6 mmol/l (If 2 5.6 mmol/l
(or known T2DM) recommend an OGTT) for age group
10 - <16 years, and use existing IDF criteria for adults:
central obesity (defined as WC = 94 cm for Europid men
and > 80cm for Europid women, with ethnicity - specific
values for other groups*) plus any two of the following four
factors: TG = 1.7mmol/l or specific treatment for high TG,
reduced HDLc: < 1.03mmol/l in males and < 1.29 mmol/l
in females, or specific treatment for low HDLc, systolic BP
> 130 mmHg or diastolic BP > 85 mmHg or treatment of
previously diagnosed Arterial Hypertension, and Glu > 5.6
mmol/l or known T2DM for age group > 16 years.
Pediatric MS score. Pediatric MS score was calculated
by using the following formula = (2xWC/h) + (Glu
(mmol/1)/5.6) + (TG (mmol/1)/1.7) + (sBP/130) - (HDLc
(mmol/1)/1.02) [3].

Covariates. Apart from standard biochemical parameters
to confirm the diagnosis of MS, uric acid level, and LDLc
(TCh - HDLc - TG/5), were determined in every patient.
All blood specimens were taken after overnight fasting.
Additional clinical evaluation included medical history,
lifestyle questionnaire, anthropometric measurements,
physical examination, surface electrocardiography,
transthoracic  echocardiography, echocardiographic
assessment of epicardial adipose tissue (EAT), and
ultrasound measurement of carotid intima-media
thickness (CIMT), etc.

Statistical analysis. The data collected from the primary
material were introduced in the electronic database,
whereas the statistical processing was performed using
the Statistical Package for the Social Sciences (SPSS)
version 20. Results are presented as meantsd or count
(%). Pearson correlation coefficient was used to assess
the correlation between Pediatric MS score and other
variables. All p values less than 0.05 were considered
significant.
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RESULTS

According to the inclusion and exclusion criteria, there
were formed a general group, including 145 participants,
of which 36.6% (53 pts) children with MS (research
group) and 63.4 % (92 pts) children with non-MS
(control group). Gender groups were divided into 55.9%
boys (81 pts) and 44.1% girls (64 pts) of the total number
of enrolled children. MS was present in 39.5% (32 pts)
boys vs 32.8% (21 pts) girls, and non-MS in 60.5% (49
pts) boys vs 67.2% (43 pts) girls (x2 = 0.69; p>0.05).
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Also, there were selected 5 factors of MS (according to
the IDF consensus, adapted for children). The first factor
(F1) - obesity, was recorded in 100% (145 pts) of cases in
order of prevalence (it might be because children included
in the study exhibited WC > 90 percentile), the second
factor (F2) found in 47.6% (69 pts) of cases, showed low
values of HDLc and the third factor (F3), found in 25.5%
(37 pts) of cases, which were defined by high TG was
named the lipidic factor. The fourth factor (F4), recorded
in 42.8% (62 pts) of cases with high BP values (BP systolic

Lot [ 2.5
2 ort [, -7
P ————————
acrt | 11.0
5ct ] 0.7
0 5 10 15 20 25

30 35 40

Figure 1. The participant distribution based on the number of criteria (crt) and IDF consensus for children (%),
n=145.

Accordingto MS criteriaand based on the IDF agreement,
24.9% (35 pts) subjects presented 3 criteria, 11% (17 pts) -
4 criteria and 0.7% (1 pts) - 5 criteria, whereas 25.5% (37
pts) of the participants presented 1 criterion, and 37.9%
(55 pts) — 2 of the mentioned criteria (see fig. 1). Gender
distribution revealed that 24.7% (20 pts) boys and 25%
(16 pts) girls had 3 positive criteria, and 14.8% (12 pts)
boys and 7.8% (5 pts) girls — 4-5 criteria for metabolic
syndrome (x2 = 1.77; p > 0.05).

and/or BP diastolic), was called the blood pressure factor,
and the fifth factor (F5), reported in 7.6% (11 pts) of cases
with higher than normal blood Glu levels, was related to
carbohydrate metabolism, is less prevalent.
The assessment of pediatric MS was also performed by
detecting the components and their association. The
prevalence of cases with defined MS was assessed using
clustering patterns, is estimated according to the number
of criteria (see tab.1).

Table 1.

The study of metabolic syndrome components, their association, and clustering

MS, components Total Gender (no.,%)
> (no,. %) (x2 = 27.35; p< 0.01)
Males Females
WC 37 (25.5%) 20 (24.7%) 17 (26.6%)
WC+HBP 23 (15.9%) 19 (23.5%) 4(6.3%)
WC+Glu 4 (2.8%) 2 (2.5%) 2 (3.1%)
WC+TG 2 (1.4%) 1(1.2%) 1 (1.6%)
WC+HDLc 26 (17.9%) 7 (8.6%) 19 (29.7%)
WC+Glu+HBP 1 (0.7%) - 1 (1.6%)
WC+TG+HDLc 12 (8.3%) 8 (9.9%) 4(6.3%)
WC+HDLc+HBP 15 (10.3%) 5 (6.2%) 10 (15.6%)
WC+TG+HBP 8 (5.5%) 7 (8.6%) 1(1.6%)
WC+HDLc+Glu+HBP 2 (1.4%) 1(1.2%) 1(1.6%)
WC+TG+HBP+Glu 1 (0.7%) 1(1.2%) -
WC+TG+HDLc+HBP 11 (7.6%) 8(9.9%) 3(4.7%)
WC+TG+HDLc+Glu 2 (1.4%) 2 (2.5%) -
WC+TG+HDLc+Glu+HBP 1(0.7%) - 1(1.6%)

Note: The values are presented as absolute values (and percentage) for statistically significant categorical data p <0.01; WC - waist
circumference; TG - triglyceride; HBP - high blood pressure values; Glu - glucose; HDLc - high density cholesterol.
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Cluster WC + HDLc + HBP was found in 10.3% of cases
(15 pts), WC + TG + HDLc was registered in 8.3% (12 pts),
WC+TG+HDLc+HBP-7.6% (11 pts), WC+ TG + HBP
- 5,5% (8 pts) of cases. The clusters WC + HDLc + Glu +
HBP and WC + TG + HDLc+ Glu were found to exhibit
the same frequency of 1.4% (2 pts), whereas WC + Glu +
HBP, WC + TG + Glu + HBP and CA + TG + HDL + Glu
+ HBP in 0.7% (1 pts) of cases. Gender-based clustering
showed higher rate of WC + HDL + HBP in females vs
male 15.6% (10 pts) vs 6.2% (5 pts) (p < 0.01); higher WC
+ TG + HDL cluster rate in males vs females 9.9% (8 pts)
vs 6.3% (4 pts) (p < 0.01); high rate of WC + TG + HDLc
+ HBP cluster in males vs females 9.9% (8) vs 4.7% (3 pts)
(p < 0.01); WC + TG + HBP cluster prevailing in males
vs females 8.6% (7 pts) vs 1.6% (1 pt) (p < 0.01). Obesity
cases were found to be associated with dyslipidemia, high
BP and glycoregulation disorders (similar data was found
in specialized literature among adult population, whereas
no data were recorded for pediatric population).

The results of the selective analysis of some anthropometric
parameters. The studied groups were characterized by the
following values (see tab.2): 80.5 + 2.05 kg in the study group
vs 734 + 2.3 kg in the control group, with the statistical
difference (p < 0.01); the height values were 168.4 + 1.7 cm
in MS group, and 161.4 + 1.5 cm in non-MS group, with
a true statistical difference; the mean BMI index showed
absolute values in the study group - 28.2 + 0.4 kg/m?, and
in the control group 27.1 + 0.5 kg / m? (p > 0.05), according
to the percentiles — 94.7 + 0.6 vs 93.9 £ 0.4 (p > 0.05), and
according to the Z score both groups had the same mean
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value of 1.7 £ 0.05 (p > 0.05); the mean values of WC were
94.5 + 1.2 cm in the MS group and 90.5 + 1.07 cm in the
control group (according to the percentiles, in 100% of
WC cases > 90 percentile), with a statistically significant
difference (p < 0.05); hip circumference was 103.5 + 1.3
cm in children with MS and 98.7 + 1.3 cm in those with
non-MS, with a statistically significant difference (p < 0.05);
abdominal index - 0.9 £ 0.01 and the waist-to-hip-ratio was
higher in the study vs control group 1.88 + 0.03 m* vs 1,76
+0.03 m?, but with no true statistical difference (p > 0.05).
The results of the evaluation of some biochemical
parameters. A comparative study between the biochemical
indices in children with MS vs non-MS revealed the
following mean values (see tab.2): TG - 1.97 + 0.2 mmol/l,
compared to 1.16 + 0.03 mmol/l (p < 0.001); TCh - 4.09 +
0.14 mmol/l, compared to 4.06 + 0.09 mmol/l (p > 0.05);
HDLc - 1.03 + 0.03 mmol/l vs 1.33 + 0.03 mmol/l (p <
0.001); LDLc - 2.11 £ 0.12 mmol/l vs 2.05 + 0.17 mmol/1 (p
< 0.001); LDLc/HDLc - 2.04 + 0.04 mmol/l vs 1.54 + 0.05
mmol/l (p <0.001); TCh/HDLc - 3.97 + 0.01 mmol/l vs
3.05 £ 0.01 mmol/l (p > 0.05); B-lipoproteins 45.15 + 1.78
mmol/l, compared to 46.74 + 1.21 mmol/l (p > 0.05) and
uric acid - 315.41 + 10.65 mmol/l, compared with 292.88
+ 8.56 mmol/l (p > 0.05).

The results of the evaluation of the pediatric MS score.
Pediatric MS score was calculated based on the reference
values and by using the following formula = (2xWC/h)
+ (Glu (mmol/1)/5.6) + (TG (mmol/1)/1.7) + (sBP/130)
- (HDLc (mmol/1)/1.02). Thus the following scores were
found (participants aged 16 - 18 years were not included

Table 2.
The values of some anthropometric and biochemical parameters in children included within the research

Variables (M+m) MS non-MS p-value
Weight, M+m, (kg) 80.5+2.05 73.412.3 <0.01
Height, M+m, (cm) 168.4+1.7 161.4+1.5 <0.01
BMI, M+m, (kg/m?) 28.2+0.4 27.1£0.5 SI
BMI, M+m, (percentiles) 94.7+0.6 93.9+0.4 SI
BMI, M+m, (Z score) 1.7+0.05 1.7£0.05 SI
WC, M+m,(cm) 94.5+1.2 90.5£1.07 <0.05
HC, M+m,(cm) 103.5+1.3 98.7+1.3 <0.05
WHR, M+m, 0.9+0.01 0.9£0.01 SI
Al, M+m, 0.6+0.01 0.6+0.01 SI
BSA (m?) M+m, 1.88+0.03 1.76%0.03 SI
TG (mmol/l) 1.16+0.03 1.97£0.2 <0.001
TCh (mmol/l) 4.06x0.09 4.09+0.14 SI
HDLc (mmol/l) 1.33+0.03 1.03+£0.03 <0.001
LDLc (mmol/1) 2.05+0.17 2.11£0.12 <0.001
TCh/HDLc 3.05+0.01 3.97+0.01 SI
LDLc¢/HDLc 1.54+0.05 2.04+0.04 <0.001
X-lipoproteins ( mmol/l) 46.74%1.21 45.15+1.78 SI
Uric acid (mmol/I) 292.88+8.56 315.41+10.65 SI

Note: Values are presented as mean * standard deviation for a number of values; SI - statistically insignificant (p> 0.05); the value
of p <0.05 = considered significant; the value of p <0.001 = considered significant; BSA - body surface area; AI - abdominal index;
WHR -waist-to-hip-ratio; HC - hip circumference; WC - waist circumference; BMI - body mass index; TG - triglycerides, TCh - total
cholesterol, HDLc - high density cholesterol, LDLc - low density cholesterol
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in the study, considering their small number, thus
requiring application of other formulas): L, - 2,20 + 0,05,
L-2,58 £0,11 (p > 0,05) (see fig 2.), by gender: 2.94 £ 0.1
- for females, 2,97 + 0.05 (p > 0.05) - for males.

The correlation coefficient of the pediatric MS score with
the clinical and paraclinical parameters was assessed,
showing a strong positive association with TG (+ 0.9*%,
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p < 0.001), waist, age, weight, BMI, BSA, Al, SBP, DBP,
LDLc (+ 0.3*, p < 0.001), HG (+ 0.24**, p < 0.001), Glu (+
0.2**, p < 0,05), OD (+ 0.2%, p > 0.05), LVPWd (+ 0.23**,
p <0.001), LV Mass (+ 0.2*, p > 0.05), and strong negative
association with HDLc (- 0.6**, p < 0.001), WHR (- 0.21%,
p > 0.05). There are no similar data recorded in specialized
literature, thus comparative studies were not performed.

2,6 m——
2.58
2,4 — - =
2,2
2 . P
SM+ (n=49)

é— 2.2

SM- (n=47)

Figure 2. The pediatric MS score in children (p > 0.05)

Note: MS + - confirmed metabolic syndrome, MS - - non - confirmed metabolic syndrome, n - number of participants
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Figure 3. Statistical correlations of pediatric MS score
Note:** p<0.001;* p<0.05; r - Pearson correlation coefficient; BMI - body mass index; WC - waist circumference; HC - hip
circumference; Al - abdominal index; WHR - waist-to-hip ratio; BSA - body surface area; HDLc - high density cholesterol; LDLc -
low density cholesterol; Glu - glucose; TG - triglycerides, SBP - systolic blood pressure; DBP - diastolic blood pressure; LVPWd - left
ventricular posterior wall; LV Mass - left ventricular mass
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DISCUSSIONS

MS is a clinical condition, which is associated with an
increased risk of cardiovascular diseases [4]. The present
study has investigated a well-defined general population,
aged between 10-18 years, the prevalence of the MS and
that of its contributors, as well as the pediatric MS score
and his relationship with the clinical and paraclinical
parameters.

The syndrome was found to have a considerable
prevalence in the pediatric population, averaging 36.6%
of all subjects aged between 10-18 years, with some
greater prevalence among boys (39.5% vs 32.8%), which
was consistent with previous studies [4].

Regarding the MS-related factors, apart from visceral
adiposity present by definition in 100% of cases, high TG
(25.5%), high BP (42.8% ), and low HDLc (47.6% ) values
were the most frequently detected.

The assessment of pediatric MS was also performed
by detecting the components and their association.
The prevalence of cases with defined MS was assessed
using clustering patterns, is estimated according to the
number of criteria. The clusters WC + HDLc + HBP,
WC + TG + HDLc, WC + TG + HDLc + HBP, WC +
TG + HBP were the most frequently registered. Obesity
cases were found to be associated with dyslipidemia,
high BP, and glucose regulation disorders (similar data
was found in specialized literature among the adult
population, whereas no data were recorded for the
pediatric population).

In our study, MS subjects-compared to non-MS had
significantly higher values of weight, waist circumference,
hip circumference, triglycerides, as well as lower levels of
HDL-cholesterol. The anthropometric and biochemical
data altogether are the most important features of
metabolic syndrome in this research.

To evaluate pediatric MS score is a method for
quantification of metabolic status [3]. The results of
the study indicated that the validity of the pediatric
MS score for predicting it was high. The pediatric
MS score is simple and practical, it could be used in
clinical and research practice. The study regarding the
relationship between pediatric MS syndrome score with
cardiovascular risk factors in children with metabolic
syndrome found an association with the anthropometric
and hemodynamics parameters, the lipid profile, and
the glucose level, echocardiographic parameters such
as cardiac remodeling, and not found a correlation with
echographic parameters of epicardial fat and vascular
remodeling. There are no similar data recorded in
specialized literature, thus comparative studies were not
performed.

In conclusion, the search for a balance between simplicity
and accuracy resulted in the development of a pediatric
MS score. The pediatric MS score has a high correlation
with the clinical and paraclinical parameters while being
much easier local late without the need for advanced
software.
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Therefore, pediatric MS score is appropriate for use in
every day clinical practice and research as well for the
evaluation and follow-up of individual patients.

CONCLUSIONS

1. According to the International Diabetes Federation
definition was found that 24.9% of the subjects
presented 3 criteria, 11% - 4 criteria, and 0.7% - 5
positive criteria (25.5% - 1 criterion, 37.9% - 2 criteria)
for metabolic syndrome. Waist circumference > 90
percentile was recorded in 100% of cases, high density
cholesterol value <1.03 mmol/1/1.29 mmol/l - in 47.6%,
triglyceride value > 1, 7 mmol/l - in 25.5%, systolic
blood pressure value > 130 mmHg/diastolic blood
pressure > 85 mmol/l - in 42.8%, and glucose values >
5.6 mmol/l - in 7.6%.

2. The research was demonstrated accuracy together
with superior simplicity and the ability to evaluate and
follow-up individual patients make pediatric MS score
very convenient for use in clinical practice and research
as well. The study regarding the relationship between
pediatric MS score with cardiovascular risk factors in
children with metabolic syndrome found an association
with the anthropometric and hemodynamics parameters,
the lipid profile, and the glucose level, echocardiographic
parameters such as cardiac remodeling, and not found a
correlation with echographic parameters of epicardial fat
and vascular remodeling.

PRACTICAL RECOMMENDATIONS

1. In children aged 10 - 18 years, with abdominal obesity,
itisrecommended to perform a screening of the metabolic
syndrome, for research evaluating cardiometabolic risk.
2. It is recommended to implement the pediatric MS
score, which will facilitate the detection of children with
metabolic syndrome and increased risk for complications,
especially cardiovascular.
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