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Purpose: To analyze the prevalence of gestational diabetes mellitus among pregnant women and evaluate its impact
on maternal and neonatal quality of life.

Materials and Methods. A comprehensive review of contemporary scientific literature from the past ten years was
conducted using databases such as PubMed, Scopus, and Web of Science. The selection included studies examining
epidemiological data, metabolic and angiogenic markers, and clinical outcomes associated with gestational diabetes
mellitus. Comparative and analytical methods were applied to summarize current findings and identify key determinants
influencing disease development and pregnancy outcomes.

Results. The analysis revealed a global increase in the prevalence of gestational diabetes mellitus, ranging from
2% to 38% depending on population and diagnostic criteria. GDM was shown to significantly contribute to maternal
complications such as preeclampsia, hypertension, and metabolic syndrome, as well as adverse neonatal outcomes
including macrosomia, hypoglycemia, and long-term metabolic disorders. Furthermore, alterations in angiogenic balance
were identified as an important pathogenetic link between GDM and placental dysfunction. Early detection and preventive

management strategies were found to improve pregnancy outcomes and reduce perinatal risks.
Conclusion: Gestational diabetes mellitus represents a major metabolic and vascular challenge in pregnancy,
underscoring the need for early diagnostic screening and targeted interventions to improve maternal and neonatal health

outcomes.
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Improving maternal health and reducing child
mortality are among the 17 Sustainable Development
Goals adoptedin 2015 atthe United Nations Assembly.
Ukraine, as a member of the UN, joined this landmark
global initiative. Guided by international standards
and recommendations aimed at improving maternal
and child health, the All-Ukrainian Association of
Obstetricians and Gynecologists focuses its efforts on
long-term preventive and evidence-based strategies
to reduce maternal and perinatal morbidity, with the
overarching objective of safeguarding the health of
future generations.

Within the framework of the national program for
the preservation of women'’s reproductive health, and
based on the principles of “4P medicine” (predictive,
preventive, personalized, and participatory), particular
attention is directed toward scientific research
aimed at developing effective diagnostic models for
preventing pregnancy complications and perinatal
pathologies.

A fundamental component of a successful
pregnancy is high-quality antenatal care provided in
an outpatient setting, supported by timely antenatal
screening. At this stage, the primary responsibility

of the obstetrician-gynecologist lies in ensuring
consistency in the promotion of a healthy lifestyle. This
dimension of clinical practice encompasses several
essential aspects: balanced nutrition, regular physical
activity, avoidance of harmful habits, adequate sleep,
and, equally importantly, the cultivation of a positive
attitude in pregnant women toward their active role in
monitoring physiological changes during pregnancy
and in responding promptly to any pathological
deviations.

In recent decades, under the influence of various
external and internal factors, there has been a
growing trend in the incidence of alimentary obesity,
hypertension, and hyperglycemia. These conditions
significantly alter the physiological parameters of the
menstrual cycle and, consequently, predispose to
pathological courses of pregnancy or even lead to
the loss of fertility [1]. Therefore, the implementation
of effective tools for the prevention and prediction of
gestational complications is an essential aspect of
modern pregnancy management.

According to data from The Developmental
Origins of Health and Disease (DOHaD), the perinatal
environment and maternal nutrition exert a persistent
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conditioning or programming effect on metabolic
processes, influencing long-term outcomes for both
the mother and the newborn. Moreover, these factors
contribute to health risks that are likely to persist
across future generations [1].

The aim of the study is to analyze current
scientific data on the pathogenetic mechanisms and
risk factors associated with gestational diabetes
mellitus and its impact on obstetric and perinatal
complications.

Materials and methods. This study is a narrative
literature review based on the analysis of scientific
publications from the last ten years (2015-2024). The
search was conducted using electronic databases such
as PubMed, Scopus, Web of Science, and Google
Scholar. Keywords included *gestational diabetes
mellitus, metabolic disorders, angiogenesis factors,
placental dysfunction, pregnancy complications*.
Preference was given to original research articles,
systematic reviews, and clinical guidelines from
recognized professional associations, including
the American Diabetes Association (ADA) and the
American College of Obstetricians and Gynecologists
(ACOG). The selected sources were analyzedto identify
key pathogenetic mechanisms, diagnostic criteria, and
prognostic biomarkers related to gestational diabetes
mellitus and its obstetric and perinatal consequences.

Research results and their discussion. One of
the common physiological changes that may occur
during pregnancy is the development of impaired
glucose tolerance, which leads to hyperglycemia. This
condition during pregnancy is defined as gestational
diabetes mellitus (GDM) [2].

The American Diabetes Association (ADA)
formally classifies GDM as “diabetes first diagnosed
in the second or third trimester of pregnancy that is
not clearly overt diabetes (type 1 or type 2) prior to
gestation.” [3] The American College of Obstetricians
and Gynecologists (ACOG) continues to define GDM
as “a condition in which carbohydrate intolerance
develops during pregnancy.” [4]

GDM is the fastest-growing type of diabetes
worldwide. It is estimated that approximately one
in ten pregnant women globally experiences some
form of hyperglycemia during pregnancy, 84% of
which are classified as GDM [1]. Statistical analyses
indicate a heterogeneous global prevalence of
GDM, with incidence rates ranging from 2% to
38% of pregnancies. The estimated prevalence
varies considerably depending on the diagnostic
criteria applied and the characteristics of the studied
population.

The pathophysiology of GDM is not yet fully
understood. It is characterized by impaired glucose
tolerance resulting from dysfunction of the maternal
pancreatic B-cells, leading to insufficient insulin
production to maintain glucose homeostasis during
pregnancy [2].

During normal physiological pregnancy, the
mother develops a state of progressive insulin
resistance induced by placental hormones such as
growth hormone, corticotropin-releasing hormone,
placental lactogen, and progesterone [2]. This
adaptive mechanism ensures that the fetus receives
an adequate supply of nutrients for healthy growth
and development. To maintain glucose homeostasis
despite the presence of insulin resistance, maternal
B-cells compensate by increasing their overall number
and by enhancing insulin synthesis and secretion.

According to The American Diabetes Association
(ADA) Standards of Care in Diabetes, insulin
resistance begins to increase at approximately
the 16th week of gestation, and total daily insulin
requirements rise linearly by about 5% per week until
the 36th week [3]. Insulin resistance is a condition in
which a normal concentration of insulin fails to elicit
an adequate biological response due to decreased
cellular receptor sensitivity. As a result, 3-cells secrete
higher-than-normal amounts of insulin to regulate
maternal blood glucose levels. However, in the
absence of adequate adaptation of maternal B-cells
to the metabolic changes associated with pregnancy,
hyperglycemia develops—manifesting as gestational
diabetes mellitus (GDM).

Maternal hyperglycemia influences the enhanced
expression of antiangiogenic factors, which, upon
entering the uteroplacental circulation, lead to
its disruption and result in secondary placental
dysfunction [5].

The stratification of GDM risk factors has made it
possible to identify specific high-risk groups, including:
overweight and obesity (BMI = 25 kg/m?), maternal
age = 35 years, a family history of diabetes mellitus in
first-degree relatives, belonging to ethnic groups with
a high prevalence of diabetes (such as Indigenous
populations, Hispanics, South Asians, East Asians,
and Africans), polycystic ovary syndrome, acanthosis
nigricans, a history of GDM, and a history of fetal
macrosomia [4].

Recent data on GDM indicate an increased risk of
both short-term and long-term complications for the
mother and the fetus. Adverse obstetric outcomes
include a higher incidence of macrosomia or large-
for-gestational-age fetuses (>90th percentile), neo-
natal hypoglycemia, jaundice, respiratory distress
syndrome, stillbirth, preeclampsia, preterm delivery,
instrumental or operative deliveries, and birth trauma
[1; 6]. In the long term, children born to mothers with
GDM have an elevated risk of developing obesity,
type 2 diabetes mellitus, and cardiovascular diseases
during childhood, adolescence, and adulthood [2; 6].

Moreover, several studies have demonstrated
that women with GDM have a sevenfold higher risk
of developing type 2 diabetes mellitus, as well as
an increased likelihood of developing arterial hyper-
tension, dyslipidemia, and metabolic syndrome
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compared with women without this condition [1].
GDM serves as an important determinant of type 2
diabetes mellitus development in both mothers and
their offspring. Consequently, achieving optimal gly-
cemic control during pregnancy may provide a critical
window of opportunity for preventing the onset and
reducing the incidence of type 2 diabetes mellitus
across multiple generations [2].

According to the sectoral standard of medical care
“Normal Pregnancy” (Order of the Ministry of Health
of Ukraine No. 1437, dated August 9, 2022), screen-
ing for GDM is typically performed using a 2-hour oral
glucose tolerance test (OGTT) between 24 and 28
weeks of gestation [8; 12]. Existing diagnostic meth-
ods for GDM identify women only after the diagnosis
has already manifested and pancreatic -cell insuf-
ficiency has occurred. Such late diagnosis exposes
both the pregnant woman and the fetus to the risks
associated with early and prolonged maternal hyper-
glycemia.

However, the International Association of the
Diabetes and Pregnancy Study Groups (IADPSG)
also recommends screening for overt diabetes at the
first prenatal visit [3]. There is no clear consensus
regarding which method should be used for this
purpose — whether fasting plasma glucose, random
plasma glucose, or HbAlc assessment — nor on
whether such screening should be applied universally
or only to high-risk subgroups of the population.
Consequently, the diagnosis of “early GDM” remains
controversial, and the methods employed for its
detection vary considerably.

Given the established association between GDM
and adverse pregnancy outcomes, there remains a
pressing need to investigate novel early diagnostic
and prognostic biomarkers of GDM [2]. Such research
aims to prevent the development of future diabetes-
related complications during pregnancy and to ensure
favorable neonatal outcomes.

The process of placental angiogenesis is based
on the anatomical and morphological transformations
of chorionic villi throughout placentogenesis. Feto-
placental angiogenesis and vascular development
are tightly regulated by the interaction between pro-
angiogenic and anti-angiogenic factors.

A well-developed vascular network is essential for
proper placental formation and function and depends
on a balance between pro-angiogenic and anti-
angiogenic regulators, including vascular endothelial
growth factor (VEGF), angiopoietin-1 (Ang-1), angio-
poietin-2 (Ang-2), soluble endoglin (sEng), endothe-
lin-1 (ET-1), and granulocyte colony-stimulating fac-
tor (G-CSF) [8; 9; 11].

An abnormal placental vascular system is con-
sidered one of the most common placental patholo-
gies, observed in numerous pregnancy complica-
tions, including gestational diabetes mellitus (GDM)
and preeclampsia (PE) [9; 10; 13]. The expression of

these angiogenic biomarkers—particularly in the early
stages of pregnancy—promotes vascular develop-
ment and angiogenesis and is regarded as one of the
most significant factors in the regulation of pregnancy
progression.

VEGF promotes angiogenesis during embryonic
development, and any disruption in its expression
may lead to fatal outcomes as a result of abnormal
blood vessel formation during embryogenesis [9; 14].

Angiopoietin-2 (Ang-2) may exert either pro-
angiogenic or anti-angiogenic effects depending
on the presence of VEGF. In the absence of
VEGF, Ang-2 promotes endothelial cell apoptosis,
vascular regression, and inhibition of angiogenesis.
However, in the presence of VEGF, Ang-2 acts as
an antagonist of Ang-1, destabilizing the interaction
between endothelial and supporting cells, inducing
vascular instability, and promoting the formation
of disorganized and immature new blood vessels
[8; 9; 15].

Endoglin, by contrast, is an anti-angiogenic
molecule that plays a significant role in pregnancy
complications. Stimulation of the endothelin-1A
receptor (ET-1A) through endothelin-1 (ET-1)
induces vasoconstriction, whereas activation of the
endothelin-1B receptor (ET-1B) results in vasodilation.
Therefore, increased stimulation or dysregulation
of the ET system in pregnant women leads to
hypertension, contributing to the development of
preeclampsia (PE) [9; 12].

In 2017, Rizov M. et al. reported that alterations
in paracrine angiogenic biomarkers affect the fetopla-
cental endothelium and may contribute to the develop-
ment of GDM and subsequent maternal and neonatal
complications [8; 11]. These include an increased risk
of preeclampsia (PE), recurrent miscarriage, retinop-
athy, and elevated birth weight in newborns.

During a normal pregnancy, the concentration
of the anti-angiogenic factor sFlt-1 (soluble fms-
like tyrosine kinase-1) remains low, allowing for
proper signaling mediated by the pro-angiogenic
factors VEGF and PIGF (placental growth fac-
tor). This balance is crucial for maintaining physi-
ological vasodilation. Under conditions of placental
hypoperfusion, the placenta increases sFlt-1 syn-
thesis, thereby elevating maternal blood pressure
and improving placental perfusion. Consequently,
this process contributes to GDM-associated altera-
tions in placental angiogenesis: circulating levels of
pro-angiogenic factors decrease, vascular homeo-
stasis becomes disrupted, and endothelial dysfunc-
tion develops — ultimately leading to hypertension,
proteinuria, and other multi-organ manifestations in
the mother.

The sFIt-1/PIGF ratio has been extensively stud-
ied since 2004 as a diagnostic and prognostic marker
of preeclampsia (PE) and other manifestations of
placental dysfunction. To date, the large prospective
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clinical study “PROGNOSIS” has clearly demon-
strated that an sFlt-1/PIGF ratio of 38 or lower can be
used to reliably exclude PE within one week, regard-
less of gestational age [10; 15].

Conclusions. Thus, the presence of gestational
diabetes mellitus (GDM) in a pregnant woman
represents a significant risk factor for the development
of placental dysfunction, the underlying mechanism of
which is an imbalance of angiogenic biomarkers and
disruption of compensatory adaptive mechanisms.

These alterations may lead to pregnancy and delivery
complications, as well as to maternal and neonatal
morbidity.

Prospects for further research involve
identifying and validating novel early biomarkers of
gestational diabetes mellitus to improve prediction,
prevention, and management of pregnancy and
perinatal complications.
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AHANI3 ®AKTOPIB PU3SNKY AKYLLUEPCbKUMX TA NEPUHATANNbHNX YCKNAAHEHDb,
NMATOrEHETUYHO NMNOB’A3AHUX 3 TECTAUIMHAM LYKPOBUM AIABETOM

J1. M. MAJTAHYYK, M. O. PSIBOKOHb, C. /1. MAJTAHYYK, A. C. MAJTAHYYK
TepHONINbLCbKMIA HaLiOHaNbHWI MeanYHUIA yHIBEpCUTET iMeHi |. A. TopbayeBcbkoro MO3 Ykpainu, M. TepHonisb, YkpaiHa

MeTa: npoaHanizyBaTu MOLUMPEHICTb recTauiiHOro LlyKpoBOro AiabeTy cepef BariTHMX XIHOK Ta OUiHWTK A0ro
BM/IMB Ha SKICTb XWTTS MaTepi i HOBOHAPOKEHOTO.

Martepiann Ta metoau. NpoBeAeHO KOMMMEKCHWIA OIS, CyvacHOl HAyKOBOI NiTepaTypyu 3a OCTaHHI AecsATb
POKiB i3 BMKOpUCTaHHAM 6a3 gaHux PubMed, Scopus Ta Web of Science. Bigbip nepegb6ayaB AOCNIMKEHHS, LIO
aHanizyBasM enigemMionorivyHi gaHi, MeTaboniyHi Ta aHrioreHHi Mapkepu, a TakoX KJ/IiHIYHI HacnigkyM, noB’sa3aHi 3
rectauiiium giabetom. [1a y3araslbHEHHS Pe3y/bTaTiB i BU3HAYEHHS OCHOBHUX YMHHMKIB, LLO BMAMBAlOTb Ha
PO3BUTOK 3aXBOPIOBaHHS Ta Nepe6ir BariTHOCTi, 3aCTOCOBAHO MOPIBHSA/IbHO-aHaMITUYHI METOAM.

Pe3ynbratu. AHani3 nokasaB rNno6asibHe 3pPOCTaHHSA MOLUMPEHOCTI recTauiiHoro LyKpoBOro giabety — Bif
2 % [0 38 % 3as1eXHOo Big, Nony sy Ta AiarHOCTUYHUX KpUTEpITB. YcTaHoBNEHO, wo ML 3Ha4yHO MigBuLLYyE prU3nK
yCKNaAHeHb y MaTepi, K-0T Npeeknamncis, rinepTeHsis Ta MeTaboiuHNA CUHAPOM, a TakoXX HEraTUBHO BM/IMBAE Ha
CTaH HOBOHAPOAKEHOTO, CMPUUNHIOYM MaKpPOCOMIt0, FiMOriKeMito Ta 4OBroTpmBasli MeTaboslivHi nopyLeHHs. Kpim
TOrO, NMOPYLUEHHST aHMOTEHHOro 6aslaHCy BM3HAYEHO SIK BaXK/IMBY MaTOreHeTUYHy naHky Mk ML i nnaueHTapHow
AnchyHKUie. PaHHE BUSIBNEHHS Ta NpooiiakTUYHe NiKkyBaHHA AaroTb 3MOTy MOKPaLUTX pe3ynbTaTy BariTHOCTI 1
3HU3NUTU NepUHAaTa/IbHI PU3MKN.

BUCHOBOK. lecTauiiHnii LyKpoBWiA diabeT € CyTTEBOO METAb0/IUYHOI Ta CYAMHHOK NPO6GMIEMO0 BariTHOCTI,
LLIO NiAKPECNOE HEOOXIAHICTb PAHHBOIO CKPUHIHTY i LiiecnpsiMOBaHUX NPOgiNakTUYHNX 3axX04iB ANsi MOKPaLLEHHS
CTaHy 340pOB’Ss MaTepi Ta HOBOHAPOXKEHOTO.

K/TKOUOBI C/NNOBA: recTauiiiHuii LyKpoBuii gia6eT; MeTaGoniuHi NOPYLWEHHS; AKICTb XUTTA; thakTopmn
aHrioreHesy; nnaueHTapHa ANChYHKLiA; MaTePUHCBKI YCKNaAHEHHS; HEOHaTaNlbHi pe3ynbTaTu.
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