
nancy. This could provide enough time for interven-tions to reduce both GDM rates and pregnancy andneonatal adversities associated with GDM. Many ofthese studies have examined the first trimester ma-ternal serum levels of biochemical factors associatedwith insulin resistance, inflammation and oxidativestress in pregnancies subsequently complicated withGDM, but only a limited number of them suggestcombining biochemical markers, measured early inpregnancy, with maternal and obstetric characteris-tics into a predictive model 11,12. The use of inflam-matory and other biomarkers to improveunderstanding of the pathophysiology of adversepregnancy outcomes related to GDM has been pro-posed by current studies. Placenta Growth Factor(PlGF), Inteleukin-6 (IL-6) and Octeocalcin (OCN) arethree biomarkers associated with the pathways thatare involved in the pathophysiology of GDM 5,13,14.The aim of this review is to present the potentialroles of first trimester maternal serum levels ofPlGF, IL-6 and OCN as predictive biomarkers of de-veloping GDM and their contribution in earlyscreening by developing prognostic models. Thisfirst trimester differentiation between high risk andlow risk pregnancies could lead towards a more tai-lored care in pregnancy regarding GDM. 

PlGFThe placenta plays an essential role in affectingpregnancy outcome and most pregnancy adversi-ties are associated with defects of early placentaldevelopment 15. Therefore, assessment of maternalserum concentration of biomarkers, such as placen-tal derived factors, has been suggested for investi-gation of perinatal outcomes. Placental growth factor (PlGF) is a placenta-de-rived angiogenic protein implicated in angiogene-sis, vasculogenesis and trophoblastic invasion ofthe maternal spiral arteries 16. Maternal serum PlGFconcentrations may differ depending on maternaland pregnancy characteristics, such as gestationalage at sampling, weight, smoking status, method ofconception, maternal racial origin and history of di-abetes mellitus. Its role as a first trimester predic-tive parameter for pregnancy complications relatedto impaired placentation, such as preeclampsia(PE) and fetal growth restriction (FGR), has beenwidely studied. Furthermore, maternal serum PlGFconcentration at 11-13 weeks of gestation is signif-icantly lower in pregnancies complicated with tri-somy 21, 18 and 13 17.There is a limited number of studies that have ex-amined the potential role of first trimester maternal
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Table 2. Maternal factors and pregnancy outcomes for the GDM group and the control group 
Variable                                                                            Control group                                     GDM                                p group  value 
                                                                                                      N=94                                             N=40                  for univariate comparisons
Maternal age in years a                                                    30(4.12)                                         33(4.2)                                   p=0.002 d
Maternal weight in Kg a                                                    63 (8.9)                                        69(12.7)                                  p=0.009 d
Height in cm a                                                                     165(27.8)                                     165(31.5)                                 p=0.364 d
Parity b                                                                                     15.95%                                           37.5%                                    p=0.005 e
Smoking status b                                                                   4.25%                                              15%                                      p=0.028 e
Gestational age at delivery in days a                          275(8.2)                                       275(8.2)                                  p=0.476 d
Birth weight in gr a                                                          3265(393)                                   3315(399)                                p=0.375 d
Birth weight z-scores c                                                   -0.1075789                                 -0.2100814                              p =0.7249 f                                                                                               (0.8986414)                                (0.9243586)                                        Abbreviations: GDM, gestational diabetes mellitus. a Skewed variables, data presented as median (standard deviation) b Dichotomousvariables presented as percentages. c Normally distributed variables, data presented as mean (standard deviation). d Non parametric Mann–Whitney U test. e Chi-square test for categorical variables. f Student's t-test, with Levene's test for equality of variances.Adapted with permission


