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Gestational diabetes mellitus (GDM) is one of the most common metabolic complications of pregnancy and is associated
with an increased risk of adverse obstetric and perinatal outcomes. The study summarizes current data on the epidemiology,
pathogenesis, diagnostic criteria, and screening approaches for GDM, as well as pregnancy management and postpartum follow-
up for women with this disorder. Particular attention is paid to international clinical recommendations from IADPSG, ADA,
ACOQG, FIGO, and the World Health Organization, as well as controversial issues of universal and selective screening. The long-
term metabolic consequences of GDM for the mother and fetus, in particular the risk of developing type 2 diabetes, were analyzed,
and the clinical prospects for its prevention in women after GDM were considered.
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CYYACHHMM CTAH NPOBJIEMHU 'ECTAIIMHOI'O IIYKPOBOI'O JIIABETY
TA KJIHIYHI HEPCIIEKTUBM ii BUPIIIEHHSA

lecraniitamii mykposuit mgiader (I'Ll/l) € omuuM i3 HalimommpeHimmX MeTaOONIYHUX YCKJIaJHEHb BariTHOCTI Ta
ACOIIIOETHCS 3 MIJBUILICHUM PU3UKOM HECTIPHATIMBHUX aKyIIEPCHKUX 1 IEpHHATAILHAX HACIIAKIB. Y CTaTTi y3arajJbHEHO CyJacHi
JIaHi 10710 eMiJeMioorii, maToreHesy, iarHOCTHYHUX KPUTEPiiB 1 miaxoaiB xo ckpuninry I'LIJ], a Takoxx ocoOnMuBOCTEl BeACHHS
BariTHOCTI Ta MiCIIANOJIOTOBOTO CIIOCTEPEXEHHS JKIHOK i3 IMM mopymeHHsM. OcoOnuBy yBary HPHIUICHO MDKHAPOTHHM
kniigHM pexomernaanism IADPSG, ADA, ACOG, FIGO ta BcecBiTHROI opraHizamii 0XOpOHH 30pOB’s, a TAKOXK TUCKYCIHHUM
MUTaHHSIM YHIBEpPCAJIbHOIO i CelleKTUBHOrO ckpuHinry. [IpoanaiizoBaHo 1oBroctpokoi Merabomiuni Hacainku I'IJ] ais marepi
Ta IUI0JA, 30KpeMa PU3HK PO3BHTKY IyKPOBOTO AiadeTy 2-TO THUILy, i pO3NISHYTO KIIiHIYHI HEPCHEKTUBH HOTo MpOQiIakTHKH y

JKiHOK Ticis nepeHecenoro [T/,

KorouoBi cioBa: recrauiiiHuii IyKpoBuii aia0eT, BariTHICTb, IHCYNIHOPE3UCTCHTHICTh, CKPUHIHI, MEpHHATAIbHI

YCKIIaAHCHHS.

The study is a fragment of the research project “Optimization of approaches to pregnancy management in women at high
risk for the occurrence of obstetric and perinatal pathology”, state registration No. 0122U201228.

Gestational diabetes mellitus (GDM) is defined as
impaired glucose tolerance first detected during
pregnancy that does not meet the criteria for overt
diabetes [2, 4]. The increase in the incidence of GDM in
recent decades has been associated with an increase in
the average age of pregnant women, the prevalence of
obesity, a sedentary lifestyle, increased stress levels, and
revision of diagnostic criteria [1, 3]. The importance of
the problem is due to both direct obstetric complications
(development of preeclampsia, fetal macrosomia), an
increase in the frequency of operative deliveries and
neonatal complications, and an increased risk of
developing type 2 diabetes in the mother. In addition,
intrauterine hyperglycemia is considered a factor in
programming metabolic disorders in children from a
separate perspective [10, 12, 17, 31]. There are 2 classes
of gestational diabetes: class Al is controlled with diet,
and class A2 requires drug treatment in addition to diet.
Epidemiological studies report a GDM prevalence of 7—
18 %, and in some populations it exceeds 20 % [1, 2, 30-
32]. Despite significant progress in understanding the
pathogenesis of GDM and improving its management,
several issues remain controversial, including the choice
of the optimal screening strategy and long-term follow-
up of women after childbirth. In this regard, generalizing
the current data is of practical importance for clinical
work.
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The purpose of the study was to summarize
modern scientific concepts of gestational diabetes
mellitus, its epidemiology, -etiopathogenesis,
diagnosis and screening, management of pregnancy
with  gestational diabetes mellitus, possible
complications of pregnancy and childbirth, as well as
to analyze the pathogenetic mechanisms of its impact
on the condition of the fetus and newborn.

Materials and methods. A systematic review of
the scientific literature was conducted to achieve the
goal of the study, which involved a comprehensive
summary of modern scientific data on etiopathogenesis,
diagnostics and screening, pregnancy management in
gestational diabetes mellitus, possible complications of
pregnancy and childbirth, as well as an analysis of the
pathogenetic mechanisms of its influence on the
condition of the fetus and newborn.

We conducted an information search in the
PubMed, Web of Science, Scopus, and Google Scholar
databases. The list of references included publications
from 2021-2026; sources published before 2021 were
excluded, except for |historically important
information, which, if necessary, could be mentioned
in the text. The analyzed sources included full-text
original experimental studies and review articles in
English and Ukrainian, published in peer-reviewed
scientific journals. The search strategy involved the use

https://pdmu.edu.ua/ Ta https://womab.com.ua/ua/
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of the following terms and their combinations:
gestational diabetes mellitus, pregnancy, insulin
resistance, screening, perinatal complications.

The inclusion criteria were full-text peer-reviewed
publications containing reliable experimental data on
functional, biochemical, molecular, or morphological
changes in the body of a pregnant woman and fetus
under the influence of gestational diabetes mellitus.

As this work is a theoretical review based on
publicly available scientific information, it did not
require approval from a bioethics committee. We
selected sources using the PRISMA approach.
Initially, 274 publications were identified; after
checking the bibliographic array, no duplicates were
found, so we analyzed 274 records by title and abstract.
Next, 72 full-text articles were assessed for eligibility
criteria, and 30 were included in the final review.

Results of the study and their discussion.
Epidemiology. The prevalence of GDM varies
significantly, from 5 % to 20 %, depending on the
diagnostic criteria used and their popularity. The
introduction of the IADPSG criteria significantly
increased the frequency of GDM detection, which, on
the one hand, enabled the identification of women
with moderate hyperglycemia and, on the other hand,
sparked discussions about the feasibility of universal
screening [2, 4]. However, the introduction of
IADPSG criteria is considered a possibility for early
prevention of pregnancy complications [9]. The main
risk factors for the development of GDM include
maternal age over 35 years, overweight or obesity
(BMI>30), pathological weight gain in the 1st-2nd
trimester of pregnancy, a strong family history of
diabetes, GDM in previous pregnancies, polycystic
ovary syndrome, physical inactivity, smoking,
chronic  stress (especially wartime  stress),
hypertension, long-term use of glucocorticosteroids,
birth of a child from a previous pregnancy with a
body weight >4000 grams, ante-/intranatal death of
the fetus or newborn of unknown cause [1, 3].

Etiopathogenesis of diabetes mellitus. The
pancreas's endocrine function is to maintain a stable
blood glucose level. The endocrine part of the
pancreas is represented by the islets of Langerhans-
Sobolev, which are located throughout the gland, but
most of them are in the tail. The total weight of the
endocrine part of the pancreas is approximately 3
grams. Islet cells are composed of several types of
cells: B-, a-, and A-cells, which produce insulin,
glucagon, and somatostatin, respectively.

Insulin affects all types of metabolism because it
is an anabolic hormone that promotes glucose utilization
and the biosynthesis of glycogen, lipids, and proteins. In
insulin deficiency, tissues absorb glucose poorly,
gluconeogenesis increases, hyperglycemia occurs, and
all types of metabolism are disrupted, causing damage
to blood vessels, nerves, and many other tissues.

Under glucagon's influence, the liver produces
glucose by stimulating glycogen breakdown
(glycogenolysis).

Somatostatin inhibits the secretion of glucagon,
insulin, and other hormones. Prolonged exposure to
high doses of somatostatin is accompanied by the
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development of insulin resistance in muscle and
adipose tissue.

Pregnancy is a diabetogenic state because,
during gestation, the energy needs of the fetus are
provided by the mother's glucose; there is an increase
in glucose utilization by the fetus and inhibition of
gluconeogenesis, which leads to moderate
hypoglycemia in the pregnant woman on an empty
stomach; glucose freely penetrates through the
placenta to the fetus by facilitated diffusion due to the
concentration gradient. These factors cause
hypoglycemia in pregnant women with decreased
blood insulin levels; however, after eating, glycemia
increases not because of insulin deficiency, but
because of insulin resistance (due to the
counterinsular action of placental hormones).

During physiological pregnancy, carbohydrate
metabolism changes to meet the fetus's high energy
needs (mainly glucose). In the first trimester, blood
glucose levels decrease and tissue sensitivity to
insulin increases, reflecting the fetus's growing
glucose demand and potentially leading to
hypoglycemia. From the 13th week of pregnancy,
with any diabetes, the pregnant woman experiences a
worsening of the course of the disease:
hyperglycemia increases, which can lead to
ketoacidosis; the need for insulin increases due to the
counterinsular effect of placental hormones. From the
32nd week of pregnancy until delivery, the course of
diabetes may improve again, which is associated with
increased consumption of glucose by the fetus, which
enters it through the placenta from the mother's blood;
during childbirth, there is a significant fluctuation in
blood glucose levels, and hyperglycemia and acidosis
may develop under the influence of emotional factors
(pain, fear) or hypoglycemia as a result of physical
work. After childbirth, blood glucose decreases
briefly, then gradually increases, reaching the level
the woman had before pregnancy by the 7th day of
the postpartum period.

Diabetes mellitus is a disease characterized by
chronic hyperglycemia caused by an absolute
deficiency of insulin (when the pancreas produces
little of the hormone; type I diabetes mellitus) or by a
relative deficiency (when tissues are less sensitive to
insulin). However, the pancreas's secretory function
is not impaired (type II diabetes mellitus). Pregnant
women may develop transient impaired glucose
tolerance, which disappears after the pregnancy ends
(gestational diabetes mellitus).

The pathogenesis of gestational diabetes
mellitus results from a combination of pregnancy-
related physiological insulin resistance and relative
insufficiency of insulin secretion by pancreatic [3-
cells. In the second half of pregnancy, under the
influence of placental hormones — placental
lactogenesis, progesterone, estrogens, cortisol — there
is a decrease in the sensitivity of the pregnant
woman's peripheral tissues to insulin, which
contributes to providing the fetus with glucose [3, 5,
6, 11]. As a result of this relative insulin resistance,
healthy pregnant women experience a compensatory
increase in insulin secretion, which allows them to
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maintain normoglycemia. Chronic inflammation,
adipokine imbalance, and epigenetic mechanisms
associated with obesity play an important role in this
[2, 6, 13, 24, 25]. Maternal hyperglycemia causes
fetal hyperinsulinemia, which is a key link in the
formation of macrosomia and fetopathy, impaired
adaptation of the newborn, and metabolic
programming of obesity in later life.

Diagnostics and screening. The optimal screening
strategy for GDM remains a subject of active debate.
Today, various professional communities recommend
one- and two-stage approaches to diagnosis. According
to IADPSG and WHO recommendations, a one-stage
approach uses a 2-hour oral glucose tolerance test
(OGTT) with a 75 g glucose load at 24-28 weeks of
pregnancy, because the counterinsular effect of
placental hormones is maximally expressed at this time.

The diagnosis of GDM or overt diabetes mellitus is
established in the presence of at least one pathological
glycemic index [1, 2, 4].

This test is performed in the morning after an 8-
hour fast, provided that there is no corticosteroid use,
acute illness, injury, or surgery. Glycemia is
determined in venous blood plasma by a laboratory
method (not with the help of an expert analyzer).
After blood sampling on an empty stomach, the
pregnant woman is given 75 g of glucose dissolved in
300 ml of still water to drink over 3—5 minutes (fresh
lemon juice can be added). Blood samples are taken
again at 1 and 2 hours (during this period, you cannot
eat, but you can drink unsweetened water). The text
is considered positive if at least one indicator — fasting
and/or post-exercise glycemia — meets the given
diagnostic criteria (Table 1).

Table 1

Results of oral glucose tolerance test in pregnant women

Glycemic profile Fasting plasma glucose level | Plasma glucose level 1 hour | Plasma glucose level 2 hours
status (mmol/L) after loading (mmol/L) after loading (mmol/L)
Normal <5.1 mmol/L <10.0 mmol/L <8.5 mmol/L

Gestational diabetes
mellitus

5.1-6.9 mmol/L

10.0-11.0 mmol/L

8.5-11.0 mmol/L

Manifest DM first detected

>7.0 mmol/L

>11.1 mmol/L

>11.1 mmol/L

Pregnancy management for  gestational
diabetes. The basis of GDM treatment is lifestyle
modification, which includes individualized diet
therapy and dosed physical activity. Nutrition should
be balanced in calories, with restricted, easily
digestible carbohydrates and evenly distributed meals
throughout the day [3]. Self-monitoring of blood
glucose is an essential component of the management
of pregnant women with GDM. If non-drug measures
are ineffective within 1-2 weeks, insulin therapy is
indicated as the method of choice [4, 5, 18, 19]. If
serum creatinine is elevated, the albumin-to-
creatinine ratio exceeds 30 mg/mmol, or total protein
excretion exceeds 2 g/day, refer the woman to a
nephrologist. To prevent preeclampsia, pregnant
women at risk are prescribed acetylsalicylic acid 100—
150 mg/day and calcium 2 g/day. To detect congenital
malformations, women with diabetes are prescribed
an ultrasound to detect structural abnormalities in the
fetus, including examination of the fetal heart (4
chambers, presence of outflow tracts, and 3 umbilical
vessels), at 2 weeks. Monitoring fetal growth and
well-being is mandatory for pregnant women with
any form of diabetes. Ultrasound monitoring of fetal
growth and amniotic fluid is performed every 4 weeks
from 28 to 36 weeks. It is necessary to provide an
individualized approach to monitoring fetal growth
and well-being in women with diabetes and at risk of
fetal growth retardation [2, 7, 11, 17].

The threat of preterm birth in women with
diabetes is not a contraindication to antenatal steroid
prophylaxis for fetal lung maturation or tocolysis.
However, women with diabetes who are treated with
insulin and receive steroids for fetal lung maturation
should be given additional insulin according to an
agreed protocol and have their blood glucose levels
closely monitored.

The use of oral hypoglycemic drugs during
pregnancy remains limited and requires an
individualized approach. Metformin and
glibenclamide are not recommended as first-line
therapy because both drugs cross the placental barrier.

Pregnant women with pre-existing diabetes
should have a retinal assessment using digital
imaging and tropicamide dilation after their first
antenatal clinic visit (if a retinal assessment has not
been performed within the past 3 months) and again
at 28 weeks.

If renal function has not been assessed within
the previous 3 months in women with pre-existing
diabetes, such an assessment should be performed at
the woman's first visit to the doctor during pregnancy.

If serum creatinine is elevated, the protein-to-
creatinine ratio is greater than 30 mg/mmoL, or total
protein excretion exceeds 2 g/day, the woman should
be referred to a nephrologist [2, 7, 25, 29].

Childbirth. Carrying a pregnancy to term is
permissible provided that it is uncomplicated and
there are no signs of fetal distress. Most clinicians
recommend delivery between 36 and 38 weeks of
gestation. The choice of delivery method depends on
the course of diabetes, the condition of the mother and
fetus, and fetal size.

Delivery through the natural birth canal is the
best option. Still, it is necessary to take into account
the size of the woman's pelvis and the weight of the
fetus (clinical discrepancy may occur), as well as the
possibility of significant injuries to the birth canal of
the mother and fetus (clavicle fractures, intra-
abdominal injuries).

Childbirth should be conducted in the presence of
an endocrinologist, with adequate anesthesia, correction
of labor activity in case of weakness of labor forces; do
not force the removal of the shoulders; carry out
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prevention of bleeding in the third and early postpartum
periods; prevention of postpartum infectious diseases,
lactational mastitis, and hypogalactia.

Indications for elective cesarean section: “fresh”
retinal hemorrhages; severe preeclampsia;
predisposition to ketoacidosis; increasing signs of
diabetic nephropathy; fetal distress; breech presentation
of the fetus; fetal weight > 4000 g [7, 12, 17, 24].

Possible complications of pregnancy and
childbirth with GDM:

— during pregnancy: premature abortion (occurs in
15-30 %), preeclampsia (30-50% of cases),
polyhydramnios (20-30 %), inflammatory diseases of
the urinary tract (up to 16 %), placental dysfunction,
increased risk of obesity and arterial hyperplasia;

— on the part of the fetus: developmental
anomalies (8 %), large and giant fetus, fetal distress,
its antenatal death (24 %), high level of early infant
mortality (up to 10 %);

— complications in childbirth: premature rupture
of membranes, weak labor activity, clinically narrow
pelvis, birth canal injuries, fetal distress, obstetric
bleeding;

— in the postpartum period: increased level of
postpartum septic diseases; neonatal hypoglycemia;
hypogalactia; thyroid pathology.

Timely diagnosis and adequate glycemic
control can significantly reduce complication rates
and improve perinatal outcomes, as confirmed by
randomized clinical trials [5, 6, 26, 29].

The main areas of improvement of pregnancy
outcomes in women with GDM: full preconceptional
preparation; strict maintenance of compensation
(HbAlc< 6.1 %); control and normalization of blood
pressure, monitoring of nephropathy, examination of
the fundus, treatment of retinopathy; prevention of
preeclampsia (acetylsalicylic acid, calcium); screening
for asymptomatic bacteriuria and treatment;
prolonging pregnancy to at least 36 weeks; taking folic
acid 400 mcg/day for 6—12 months before pregnancy.

Conclusion

Women with gestational diabetes should give
birth no later than 40+6 weeks of pregnancy using
planned delivery (labor induction or cesarean section,
if indicated). Elective delivery up to 4076 weeks for
women with gestational diabetes is used if there are
complications on the part of the mother or fetus.
Diabetes should not be considered a contraindication
to attempting vaginal delivery after a previous
cesarean section [7, 12, 17, 29].

Postpartum observation. After childbirth,
glycemia normalizes in most women, but the risk of
developing type 2 diabetes over the next 5-10 years
remains high (up to 60 %). In this regard, it is
recommended to perform a glucose tolerance test 6—
12 weeks after delivery, followed by regular annual
metabolic monitoring of glucose levels (fasting
glucose or HbAlc).

Women with fasting glucose levels below 6.0
mmol/L (HbAlc below 39 mmoL/mol (5.7 %)) are
unlikely to develop diabetes at this time and should
continue to follow lifestyle advice after having a
baby. They have a moderate risk of developing type
2 diabetes.

If the fasting plasma glucose level is between
6.0 and 6.9 mmol/L (HbAlc between 39 and 47
mmoL/mol (5.7 % and 6.4 %)), this indicates a high
risk of developing type 2 diabetes. Such women are
offered consultation with an endocrinologist and
measures in accordance with protocols to prevent
type 2 diabetes.

Women with a fasting glucose level of 7.0
mmol/L or higher (HbAlc of 48 mmoL/mol, 6.5 % or
higher) are most likely to develop type 2 diabetes.
These women should be offered a diagnostic test to
confirm or rule out diabetes.

Important  preventive measures include
maintaining a normal body weight, following a
balanced diet, engaging in physical activity, and
informing the patient about modifying risk factors [2,
4,15, 27, 28].

Gestational diabetes is a common complication of pregnancy with proven negative effects on maternal

and perinatal outcomes.

Universal or selective screening with a glucose tolerance test enables timely detection of carbohydrate

metabolism disorders.

Comprehensive management, including non-pharmacological measures and insulin therapy as indicated,
reduces the risk of complications for both the mother and the fetus.
Postpartum follow-up is mandatory due to the high risk of developing type 2 diabetes.

Prospects for further research should be aimed at optimizing screening programs, assessing long-term metabolic
consequences in children, and developing effective strategies for preventing diabetes in women after GDM.
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