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Gestational diabetes mellitus is defined as glucose intolerance diagnosed for the first time during
pregnancy and results in hyperglycemia of variable severity that poses both short-term and long-term risks
to both the mother and the fetus. A 2021 study in Europe reports that the weighted global prevalence of
GDM in a total of 24 European countries was estimated at 10.9%. Being overweight, obese, having a
personal history of micro polycystic ovary syndrome, gestational diabetes, the birth of a newborn weighing
more than 4000 g, and the presence of a family history of type 2 diabetes are among the most common risk
factors for the development of gestational diabetes. From a pathophysiological point of view, gestational
diabetes is characterized, like type 2 diabetes, by insulin resistance and dysfunction of maternal pancreatic
B cells. In addition, these pathophysiological processes are stimulated by chronic low-intensity
inflammation and altered adipokines in the context of overweight and obesity. The occurrence of type 2
diabetes later in life in pregnant women diagnosed with gestational diabetes, as well as the existence of
studies that highlight the presence of common genetic factors for gestational diabetes and type 2 diabetes,
suggest the role of genetic factors in the occurrence of gestational diabetes.

The diagnosis of gestational diabetes in Romania is routinely performed between 24-28 weeks of
pregnancy, according to the IADPSG recommendations, through a single-stage 75-gram glucose tolerance
test.

The marked variability and poor reproducibility of glycemic values in the glucose tolerance test
and the need to stay in the laboratory for 2 hours represent limitations of this method of diagnosing
gestational diabetes, which is why we set out in this doctoral research to find simple, easily obtainable
markers that would have a predictive role in the diagnosis of gestational diabetes, on the one hand, and to
find correlations between these maternal parameters and the characteristics of newborns to initiate early
therapeutic measures to prevent complications of gestational diabetes.

The main objectives of this doctoral research consisted of studying the role of certain maternal
anthropometric factors, new inflammatory markers (NLR, PLR), adipokines (adiponectin and adipolin) and
genetic factors (the rs266729 polymorphism of the ADIPOQ gene, the rs10811661 polymorphism of the
CDKN2A/2B gene, the rs9505118 polymorphism of the SSR1 gene) in the diagnosis of gestational diabetes
on the one hand and their correlation with perinatal outcomes and newborn characteristics.

To achieve these objectives, we conducted four prospective case-control studies between January
2022 and August 2024.

In the first study, we aimed to investigate the relationship between adipolin and gestational
diabetes. This study was the first to examine the evolution of adipolin levels, compared to adiponectin
levels, in healthy pregnant women and those with gestational diabetes at two different times of pregnancy
(at 24-28 weeks of pregnancy and before birth), as well as the levels of these two adipokines in the
umbilical cord of their newborns. The results of our study, which presented novel findings, showed that
adipolin does not have different values in pregnant women with gestational diabetes compared to healthy
pregnant women during the second trimester of pregnancy and at birth. Therefore, it cannot be used as a
biomarker for diagnosing gestational diabetes. In the case of newborns from mothers with gestational
diabetes, we also did not find any differences in adipolin levels compared to newborns from healthy
mothers, and the level of adipolin in the umbilical cord was not significantly different from the maternal
serum adipolin level at birth. In the case of adiponectin, pregnant women diagnosed with gestational
diabetes had lower adiponectin values at the time of gestational diabetes diagnosis and birth compared to
the adiponectin levels of control pregnant women.



Contrary to other studies, we found that maternal adiponectin levels increase during pregnancy from the
time of the glucose tolerance test at birth in both groups of patients. In the case of newborns, we found that
the level of adiponectin in the umbilical cord of newborns is higher than the level of maternal serum
adiponectin at birth. The level of adiponectin in the umbilical cord of newborns from mothers with
gestational diabetes is lower than the level of adiponectin in the umbilical cord of newborns from healthy
mothers. In the group of pregnant women with gestational diabetes, we did not find correlations between
the value of adipolin, and the anthropometric and inflammatory parameters studied. Regarding
adiponectin, we found that it negatively correlates with a series of maternal anthropometric parameters at
24-28 weeks and birth; however, we did not find correlations between the values of the inflammatory
markers studied and the value of adiponectin. Pregnant women with gestational diabetes had a higher rate
of adverse events (gestational hypertension, macrosomia) during pregnancy than healthy patients.

In the second study, based on the hypothesis that overweight and obesity induce changes in serum
adipokines levels during pregnancy, we investigated for the first time the adipolin levels at 24-28 weeks of
pregnancy in overweight or obese patients with GDM compared to a group of overweight or obese pregnant
women without a diagnosis of GDM, values that we compared with the adipolin levels in a group of healthy
normotensive pregnant women. Our results highlight the fact that serum adipolin levels in the second
trimester of pregnancy, at the time of the glucose tolerance test, do not vary depending on the weight of
the pregnant woman or the presence or absence of gestational diabetes. We also found no significant
difference between the adiponectin levels of overweight or obese pregnant women with and without a
diagnosis of gestational diabetes at the time of the glucose tolerance test. Overweight or obese pregnant
women and their newborns experienced more complications (gestational hypertension, macrosomia,
neonatal jaundice, admission to the neonatal intensive care unit) than healthy, normal-weight pregnant
women.

In our third study, we embarked on a novel investigation into the potential association between
specific genetic polymorphisms and the occurrence of gestational diabetes. For the first time, we explored
the rs266729 polymorphism of the ADIPOQ gene, the rs10811661 polymorphism of the CDKN2A/2B gene,
and the rs9505118 polymorphism of the SSR1 gene in relation to GDM in our population. Our findings
revealed that these polymorphisms are not associated with the occurrence of GDM in our study group.
Instead, we identified an increased pregestational body mass index as a potential predictor for the onset of
GDM during pregnancy.

In the fourth study, based on the information in the specialized literature regarding the association
between the rs266729 polymorphism of the ADIPOQ gene, adiponectin levels, and the occurrence of
gestational diabetes on the one hand and the association between this polymorphism and higher weight of
newborns, we investigated for the first time the relationship between this polymorphism, gestational
diabetes, and fetal macrosomia. Our study concluded that the rs266729 polymorphism of the ADIPOQ gene
is not associated with a higher weight of newborns of pregnant women with gestational diabetes. Fasting
blood glucose values at 24-28 weeks of pregnancy are predictors for the occurrence of macrosomia in
pregnant women with gestational diabetes. Pregnant women with GDM who gave birth to macrosomic
newborns had higher adiponectin values at birth than those who gave birth to normal-weight newborns,
and these values are positively correlated with the weight of the newborn.

Although they did not confirm the hypotheses from which they started, the results of these studies
bring new information regarding the role of these adipokines and these gene polymorphisms in the
etiopathogenesis of gestational diabetes, leaving the way open for continued research in this field.



