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Summary. Type 1 diabetes (T1DM) in pregnancy represents a burden for both a mother and a fetus. In order to accomplish a successful pregnancy outcome which includes delivery of healthy newborn, it is utmost importance to conduct the pre-pregnancy planning and achieve optimal glycemia in patient before conception, throughout pregnancy and in post-partum period. Nevertheless, the effort to reach the ideal glycemic control is often linked with increased risk of hypoglycemia which may lead to further maternal complications during pregnancy including coma, convulsions and death. The aim of the study is prevention and reduction of hypoglycemia prevalence in pregnant women with T1DM. Specific objectives include: a) establishing guidelines for prevention of hypoglycemia in pregnant women with T1DM based on biomarker potentials such as C-peptide, a reliable predictor of hypoglycemia; b) outlining the influence of hypoglycemia on cardiovascular neuropathy; c) identifying the influence of hypoglycemia on cognitive function and quality of life of pregnant women when included in the project, after delivery and one year after delivery, and of their newborns and infants; d) determining the effect of hypoglycemia on telomere length in women after delivery, and their newborns. Study participants. The study will include at least 80 pregnant women with T1DM at age ≥18 treated with insulin for ≥ 24 months, with singleton pregnancy at gestational age of ≤8 weeks and HbA1c ≤8% at pregnancy confirmation. The major part of study will be conducted in State Referral Centre for Diabetes in Pregnancy in collaboration with University Clinic Vuk Vrhovac and the Division of Endocrinology Clinical Hospital Centre Zagreb. Methods. Pregnant patients with T1DM will perform self-monitoring blood glucose measurement in capillary blood (SMBG) and continuous glucose monitoring (CGM) with iPRO Medtronic. CGM with iPRO device will be monitored twice in each trimester, during the first 7 days after delivery, and 2 more times during the breastfeeding period and the first year after delivery. Each CGM with iPRO will be of 7 days in duration. HbA1c will be evaluated in each trimester of pregnancy. Other biomarkers such as thyrotropin (TSH), free thyroxin (fT4), free triiodothyronine (fT3) will be measured in first trimester, and chorionic gonadotropin (HCG) will be measured during the first trimester of pregnancy on weekly bases, while fasting and post prandial levels of C-peptide will be evaluated once in each trimester and obligatory when the hypoglycemia occurs during the hospitalization. The Brain-Derived Neurotropic Factor will be determined at the beginning of the pregnancy during first visit, immediately post-partum and one year after delivery. The Vagus 2100 computer system will be used in order to enable diagnosis of cardiovascular autonomic neuropathy and the testing will be performed three times in each woman: during the first trimester of pregnancy, in postpartum period and one year after delivery. The WHO Quality of Life program will be used to measure the quality of life, and the Cognitive Assessment Battery program will be used to test the cognitive function in women and their offspring. The telomere length of participants will be determined after delivery. Immediately after delivery the umbilical vein blood samples will be collected for the measurement of: glucose HbA1c, C-peptide, Brain-Derived Neurotropic Factor (BDNF), electrolytic status, and telomeres length. The offspring skinfolds will be measured on its third day of life, and after the release from the maternity hospital besides regular check-ups somatic, neurological and cognitive status will be additionally followed up. PRE-HYPO consortium intends to provide a robust and evidence based data on incidence and clinical consequences of hypoglycemia in women with established T1DM during pregnancy/delivery/postpartum taking into an account metabolic control, maternal and perinatal outcome. The ambition of the proposal is to combine the results of the C peptide levels during fasting, post prandial and hypoglycemia events along with data from CGM, duration of diabetes, HbA1c values in order to obtain reliable and realistic predictor of hypoglycemia. We will use specific training program and guidance for the timely recognition of hypoglycemia in order to prevent hypoglycemia in pregnant women. A system of medical psychological support will be developed for the purpose to improve cognitive functions in T1DM women after pregnancy/during breast feeding and postpartum period.

