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and were subsequently removed from the model 
(Table 2). The outcomes were consistent with the 
univariate analysis, estimating that children with 
ObMS+ had on average 2.2 pg/mL higher levels of 
PlGF compared to the CG. Troponin retained its 
significant, positive correlation with PlGF. The R2 
of the final model was 0.1622 and Cohen’s f2 was 
equal to 0.1936, which lies between small (0.02) and 
medium (0.25) size of effect.

Discussion

Our study revealed that children with the MetS 
have significantly increased PlGF concentrations, a 
marker of angiogenesis, in comparison to children 
without MetS. Obese children, in general, had in-
creased PlGF concentrations compared to the non-
obese, but this was mainly due to the extreme effect 
of the MetS subgroup. We also found higher PlGF 
concentrations in normal weight males than females, 
which was not the case in children with obesity and 
MetS. Lastly, we found that hs-troponin is positively 
correlated with PLGF in obese children.

A recent study, mentioned previously, examined 
PlGF concentrations in obese children10 but did not 
find significant differences, possibly due to the fact 
that only childhood obesity and not pediatric MetS 
was taken into account. However, in the same study, 
another marker of angiogenesis, VEGF, was associ-
ated with BMI z-scores in children, suggesting a po-
tentially concomitant formation of new vessels with 
the expansion of adipose tissue, starting in childhood. 

Published evidence in adults showed increased 
PlGF concentrations in patients with the MetS,16 
whereas another study demonstrated PlGF expres-
sion within human atherosclerotic lesions associated 

nor to BMI-z scores both overall and in all stratified 
analyses (all p >0.05). Puberty had no significant effect 
on PlGF (overall and stratified analyses, p >0.05). In 
the entire study population, no statistically significant 
differences were detected according to sex. In CG, 
males had significantly increased PlGF concentra-
tions compared to females (13.1±3.3 vs. 10.2±2.3, 
p=0.045). In the ObMS-, ObMS+ and Ob groups, 
no such difference was observed. 

No correlation between PlGF and HOMA2-IR 
or HOMA2-B was recorded (overall and stratified 
analyses, p >0.05). Total cholesterol, LDL and tri-
glycerides were also not related to PlGF (overall and 
stratified analyses, p >0.05). A weak, negative rela-
tion was noted between HDL and PlGF (Pearson’s 
r=-0.21, p=0.062). Overall, PlGF was positively 
related to troponin (Pearson’s r=0.38, p=0.003). The 
stratified analysis revealed that, in controls, PlGF 
was not related to troponin (Spearman’s rho=-0.25, 
p=0.219). Both in ObMS- and ObMS+ the correla-
tion was positive but not significant (r=0.26 and 0.32, 
p=0.069 and 0.428, respectively). In the Ob group, a 
clear, positive relation between PLGF and troponin 
was documented (Spearman’s rho=0.26, p=0.046). 

PlGF concentrations differed significantly be-
tween CG and Ob (Mann-Whitney test, p=0.048). 
The analysis of the three groups (CG, ObMS- and 
ObMS+, Kruskal-Wallis test, p=0.035) demonstrated 
that this difference occurred due to the significantly 
higher concentrations of PlGF in the ObMS+ group 
compared to the CG (p=0.009).

Based on the results of the univariate analysis, 
we ran a linear regression model including group 
(3 groups), troponin, HDL and sex as independent 
covariates. Sex and HDL were not significant factors 

Table 2. Final regression model showing significant predictors for PlGF

Parameter b-coefficient (95% ci) p value Overall F-test

Troponin 0.29 (0.07, 0.51) 0.010 p=0.003

Group

ObMS+ vs CG 2.2 (-0.1, 4.5) 0.061

ObMS- vs CG 0.8 (-0.6, 2.1) 0.250

ObMS+ vs ObMS- 1.4 (-0.7, 3.6) 0.189

Constant 10 (8.7, 11.3) <0.001


