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BACKGROUND: The increase in the incidence of type 2 diabetes mellitus worldwide and the improvement in the quality of 
diabetic and obstetric care lead to an increase in the number of pregnant women with type 2 diabetes mellitus. The incidence 
of obstetric and perinatal adverse outcomes in women with type 2 diabetes mellitus is often higher than in women with type 1 
diabetes. In the world literature, there are few works on the effect of pregnancy planning on the course and outcome of preg-
nancy in women with type 2 diabetes mellitus.

AIM: The aim of this study was to evaluate the role of pregnancy planning in patients with type 2 diabetes mellitus in im-
provement of pregnancy and birth outcomes.

MATERIALS AND METHODS: We retro- and prospectively analyzed the course and outcome of pregnancy in 124 women 
with type 2 diabetes mellitus, who were observed in the Diabetes Mellitus and Pregnancy Center of the Research Institute 
of Obstetrics, Gynecology and Reproductology named after D.O. Ott for the period from 2010 to 2019. The study included 
34 women with type 2 diabetes mellitus at the stage of pregnancy planning and 90 women during pregnancy. All patients 
underwent a general clinical examination, carbohydrate metabolism correction, training at the School of Diabetes Mellitus in 
the principles of rational nutrition, self-control of glycemia and insulin therapy. Diabetes compensation was assessed by the 
level of glycated hemoglobin, determined using a method certified in accordance with the National Glycogemoglobin Standar-
tization Program and standardized in accordance with the reference values adopted in the Diabetes Control and Complications 
Trial, as well as by the level of glycemia (self-control at least four times a day). We also assessed the severity of vascular 
complications of type 2 diabetes mellitus before and during pregnancy, and identified and treated comorbidities. To assess the 
degree of obesity, the criteria of the World Health Organization and the pregravid body mass index calculated by the Quetelet 
formula were used. The severity of preeclampsia was assessed in accordance with federal clinical guidelines. Ultrasound 
examination of the fetus with Doppler blood flow in the vessels of the fetoplacental complex was performed using a Voluson 
E6 ultrasound system (GE Healthcare, USA). For the timely diagnosis of diabetic fetopathy and fetal cardiomyopathy, dynamic 
fetometry and echocardiography were conducted. In addition, cardiotocography was performed for antenatal assessment 
of the fetus from the 30th week of pregnancy. After delivery, a neonatologist assessed the condition of the newborn using 
the Apgar scale at the first and fifth minutes of life, and then the assessment was carried out in the early neonatal period.

RESULTS: In the group of women who received pregravid training, the course and outcomes of pregnancy were signifi-
cantly better: the frequency of preeclampsia was lower (14.7%) compared to the group of women with an unplanned preg-
nancy (40.0%); there was no severe preeclampsia compared to the same women (13.3%). The number of preterm births was 
significantly lower (14.7%) in the group of women with planned pregnancy compared to the group of women without pregravid 
preparation (37.8%). In addition, in the group of women planning pregnancy, there were no fetal congenital malformations, 
neonatal hypoglycemic conditions, hypertrophic cardiomyopathy; in the group of women with an unplanned pregnancy, these 
parameters being found to amount to 6.7%, 24.4% and 6.7%, respectively. There was no perinatal mortality in the group of 
women with a planned pregnancy; however, this parameter was shown to be 3.3% in the group of women with an unplanned 
pregnancy.

CONCLUSIONS: Pregnancy planning in patients with type 2 diabetes mellitus can significantly improve the course of preg-
nancy and childbirth outcomes.
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Влияние прегравидарной подготовки на течение 
и исход беременности у женщин с сахарным 
диабетом 2-го типа
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Обоснование. Рост заболеваемости сахарным диабетом 2-го типа во всем мире, повышение качества оказания 
диабетологической и акушерской помощи приводят к увеличению количества беременных с сахарным диабетом 
2-го типа. Частота акушерских и перинатальных неблагоприятных исходов у женщин с сахарным диабетом 2-го типа 
нередко выше, чем при сахарном диабете 1-го типа. В мировой литературе представлены немногочисленные работы 
по влиянию прегравидарной подготовки на течение и исход беременности у женщин с сахарным диабетом 2-го типа.

Цель — оценить эффективность прегравидарной подготовки у женщин с сахарным диабетом 2-го типа.
Материалы и методы. Были проанализированы (ретро- и проспективно) течение и исход беременности 

у 124 женщин с сахарным диабетом 2-го типа, наблюдавшихся в центре «Сахарный диабет и беременность» 
ФГБНУ «НИИ акушерства, гинекологии и репродуктологии им. Д.О. Отта» за период с 2010 по 2019 г. На этапе пре-
гравидарной подготовки в исследование были включены 34 женщины с сахарным диабетом 2-го типа, во время 
беременности — 90 женщин. Всем пациенткам проводили общеклиническое обследование, коррекцию углевод-
ного обмена, они проходили обучение в школе сахарного диабета — изучали принципы рационального питания, 
самоконтроля гликемии, инсулинотерапии. Компенсацию сахарного диабета оценивали по уровню гликированного 
гемоглобина, определенного с использованием метода, сертифицированного в соответствии с Национальной про-
граммой стандартизации гликогемоглобина (от англ. National Glycogemoglobin Standartization Program) и стандарти-
зованного в соответствии с референсными значениями, принятыми в исследовании DCCT (от англ. Diabetes Control 
and Complications Trial), и по уровню гликемии (самоконтроль не реже четырех раз в сутки). Рассматривали также 
выраженность сосудистых осложнений сахарного диабета до и во время беременности, выявление и лечение сопут-
ствующей патологии. Степень ожирения оценивали согласно критериям Всемирной организации здравоохранения 
и с учетом прегравидарного индекса массы тела, рассчитанного по формуле Кетле. Степень тяжести преэклампсии 
определяли в соответствии с федеральными клиническими рекомендациями. Ультразвуковое исследование плода 
с допплерометрией кровотока в сосудах фетоплацентарного комплекса выполняли при помощи аппарата Voluson E6 
(GE Healthcare, США). Для своевременной диагностики диабетической фетопатии и кардиомиопатии плода проводи-
ли динамическую фетометрию и эхокардиографию. Для антенатальной оценки состояния плода с 30-й недели бере-
менности выполняли кардиотокографию. После родоразрешения состояние новорожденного оценивал неонатолог 
по шкале Апгар на первой и пятой минутах жизни, затем наблюдали за течением раннего неонатального периода.

Результаты. В группе женщин, получивших прегравидарную подготовку, течение и исходы беременности 
были значительно лучше: частота преэклампсии была ниже (14,7 %) по сравнению с показателем в группе женщин 
с незапланированной беременностью (40 %), отсутствовала преэклампсия тяжелой степени (в группе женщин с не-
запланированной беременностью — 13,3 %). Количество преждевременных родов было достоверно ниже (14,7 %) 
в группе женщин с запланированной беременностью по сравнению с показателем в группе женщин с отсутствием 
прегравидарной подготовки (37,8 %). В группе планировавших беременность отсутствовали врожденные пороки 
развития плода, неонатальные гипогликемические состояния, гипертрофическая кардиомиопатия (в группе жен-
щин с незапланированной беременностью эти показатели составили 6,7; 24,4; 6,7 % соответственно). Перинатальной 
смертности в группе женщин с запланированной беременностью не было, тогда как в группе женщин с незаплани-
рованной беременностью этот показатель составил 3,3 %.

Заключение. Прегравидарная подготовка у больных сахарным диабетом 2-го типа позволяет значительно улуч-
шить течение беременности и исходы родов.
Ключевые слова: сахарный диабет 2-го типа; прегравидарная подготовка; беременность; ожирение; преэклампсия; 
макросомия.
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BACKGROUND
The increase in the incidence of type 2 diabetes 

mellitus (DM) over the past decades, improvement in the 
quality of the provision of diabetic and obstetric care, and use 
of assisted reproductive technologies lead to an increase in 
the number of pregnant women with type 2 DM. Worldwide, 
over the past 10–15 years, the number of pregnant 
women with type 2 DM has increased by 50%–90% [1–4]. 
The incidence of type 2 DM increases in parallel with the 
increase in the incidence of obesity. Over the past 20 years, 
the number of people who are overweight and obese has 
doubled globally. The prevalence of overweight and obesity 
in women of reproductive age has now reached 30%–35%, 
and by 2030, every second woman of reproductive age is 
predicted to be overweight. Over the past two decades, 
globally, the onset of type 2 DM has become noticeably 
younger. At this time, the incidence of type 2 DM in children 
and adolescents has increased several times in most 
countries. According to a national study conducted in the 
USA [5], the proportion of type 2 DM among DM types in 
young people aged 15–19 years varies from 5.5% to 80% 
and depends on the race, ethnicity, and region of residence. 
In Japan, more than 50% of all new reported cases of DM in 
young people age 10–19 years are type 2 DM [6].

According to the Diabetes Mellitus and Pregnancy Center 
of the D.O. Ott Research Institute of Obstetrics, Gynecology, 
and Reproductology, over the past 10 years, the number 
of pregnant women with type 2 DM has increased by 80%. 
The combination of type 2 DM and pregnancy poses a great 
threat to both the health of the mother and the develop-
ment of the fetus and the condition of the newborn. Some 
studies [2, 7] have reported that the incidence of obstetric 
and perinatal adverse outcomes in women with type 2 DM 
is higher than in those with type 1 DM. Typically, patients 
with type 2 DM are obese, and they have hypertension and 
dyslipidemia, which aggravate the course and outcome of 
pregnancy in this female population. The development of all 
these diseases is based on insulin resistance. During late 
pregnancy, severe insulin resistance develops, which aggra-
vates the course of DM. Many studies on planning pregnancy 
in women with type 1 DM have confirmed the efficiency of 
pregravid preparation (PP), but limited studied have provided 
data on planning pregnancy in women with type 2 DM.

PP in women with type 2 DM includes the following:
 • Use of effective and safe contraceptives for the entire 

PP period.
 • Informing the female patient about the possible risks of 

an adverse course and outcome of pregnancy (both for 
the mother and the fetus/newborn).

 • Examination to clarify the state of carbohydrate metabo-
lism and identification of DM complications, gynecologi-
cal and somatic pathology, and their treatment.

 • Teaching “DM and pregnancy” principles of disease 
management, rational nutrition, self-control, and insulin 
therapy techniques.

 • Normalization of body weight (clinically significant weight 
loss by 10–15–20% depending on the initial body mass 
index for 3, 6, 9, and 12 months of PP).

 • Achievement of target glycemic and glycated hemoglo-
bin level during the antihyperglycemic therapy within 
3–4 months before the intended conception; self-moni-
toring of blood glucose levels at least four times a day; 
when the individual optimal body weight is reached, oral 
antihyperglycemic drugs (prohibited for use during preg-
nancy in the Russian Federation) are discontinued, and 
insulin therapy is started if necessary.

 • Cardiological examinations (such as electrocardiogra-
phy, echocardiography, and blood pressure monitoring) 
to rule out coronary heart disease and adjust the antihy-
pertensive therapy.

 • Cessation of the use of angiotensin-converting enzyme 
inhibitors and selection of antihypertensive therapy 
(methyldopa and calcium channel antagonists) approved 
for use at the PP stage and during pregnancy when a sig-
nificant decrease in body weight is achieved, as well as 
cessation of statins and fibrates due to their teratogenic 
effects.

 • Prescription of folic acid preparations at a dose of 
800–1000 µg/s 3 months before the intended conception 
to reduce the risk of diabetic embryopathy.

 • If necessary, examination of the hemostasis system and 
correction of hyperhomocysteinemia.

 • Correction of deficiency or insufficiency of vitamin D.
 • Genetic counseling in the presence of a history of chro-

mosomal pathology or congenital malformations (CM) of 
the fetus.

 • Giving up smoking.
Upon reaching a clinically significant decrease in body 

weight, ideal compensation for DM and concomitant diseases, 
contraception is canceled. If pregnancy does not occur within 
a year, the couple is subjected to a thorough examination, 
and in the case of male infertility or tuboperitoneal factor, 
assisted reproductive technologies can be used.

This study aimed to assess the efficiency of PP in 
women with type 2 DM.

MATERIALS AND METHODS
The course and outcome of pregnancy of 124 women 

with type 2 DM, monitored at the Diabetes Mellitus and 
Pregnancy Center of the D.O. Ott Research Institute of 
Obstetrics, Gynecology, and Reproductology, from 2010 
to 2019, were analyzed (retro- and prospectively). At the 
PP stage, 34 (27.4%) women presented to the center. Most 
of the patients in this group had a burdened obstetric history 
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(perinatal loss) or they planned to use assisted reproductive 
technologies. The rest of the participants (90) visited 
a specialized center during pregnancy (treatment period 
from 5 to 33 weeks), and the average treatment period was 
21.0 ± 1.4 weeks.

The inclusion criteria were as follows:
 • Type 2 pre-gestational DM
 • Planning the pregnancy or having a progressive preg-

nancy
The exclusion criteria were as follows:

 • Coronary artery disease
 • Uncontrollable hypertension during antihypertensive 

therapy
All patients underwent a general clinical examination, 

adjustment of carbohydrate metabolism, and education 
on DM. DM compensation was assessed by the level 
of glycated hemoglobin determined using a method 
certified in accordance with the National Glycogemoglobin 
Standardization Program and standardized in accordance 
with the reference values adopted in the Diabetes Control 
and Complications Trial and by the level of glycemia (self-
control at least four times a day). The severity of vascular 
complications of DM before and during pregnancy and 
detection and treatment of concomitant pathology were also 
assessed. To determine the degree of obesity, the criteria 
of the World Health Organization and the pregravid body 
mass index, calculated by the Quetelet formula, were used. 
The severity of preeclampsia was assessed in accordance 
with federal clinical guidelines [8]. Ultrasound examination 
of the fetus with Doppler examination of blood flow in the 
vessels of the fetoplacental complex was performed using 
a Voluson E6 apparatus (GE Healthcare, USA). For timely 
diagnostics of diabetic fetopathy and fetal cardiomyopathy, 
dynamic fetometry and echocardiography were performed. 

Starting from week 30 of pregnancy, cardiotocography was 
performed for the antenatal assessment of the fetus. After 
delivery, the condition of the newborn was assessed by the 
neonatologist using the Apgar scale at 1 and 5 min of life and 
then along the course of the early neonatal period. Data were 
statistically analyzed using parametric and nonparametric 
methods in Statistica software for Windows V. 8.0

RESULTS
A burdened obstetric history (such as non-developing 

pregnancies, spontaneous miscarriages, birth traumatism, 
and antenatal fetal death) was registered in 55% of women 
with PP and in 25% of women without PP. Table 1 presents 
the clinical characteristics of the patients examined. 
The groups were comparable in terms of age, DM duration, 
and presence of diabetic microvascular complications and 
arterial hypertension. More than 70% of the patients in 
both groups had obesity (70.5% in the PP group; 72.2% in 
the non-PP group). Given that all women in the PP group 
had reduced their pre-pregnancy weight by 6–27 kg 
(10–15–20% of the baseline); no morbid obesity was noted 
in this group.

Before the onset of pregnancy, all women who presented 
to the center for PP managed to achieve the target glycemic 
and glycated hemoglobin A1c values. Moreover, 70% of 
the women received oral hypoglycemic drugs (metformin, 
dipeptidyl peptidase-4 inhibitors, and liraglutide) before 
pregnancy, and the drugs were canceled before conception. 
From the planning stage, 10 (29.4%) women shifted to 
insulin therapy. In 65% of the patients from the group 
who presented to the center during pregnancy, the level 
of glycated hemoglobin A1c was >6.0%. When seeking 
specialized care during pregnancy, 35 (38.9%) women 

Table 1. Clinical characteristics of the examined patients

Indicator Planned pregnancies  
(n = 34)

Unplanned pregnancies  
(n = 90)

Average age, years 34.6 ± 0.8 34.0 ± 0.5

Duration of diabetes mellitus, years 3.0 ± 1.1 4.1 ± 0.1

HbA1c before pregnancy, % 5.7 ± 0.1* 6.8 ± 0.1

Excessive body weight, n (%) 8 (23.5) 15 (16.7)

Degree I obesity, n (%) 10 (29.4) 20 (22.2)

Degree II obesity, n (%) 6 (17.6) 18 (20)

Degree III obesity, n (%) 0* 12 (13.3)

Diabetic retinopathy, n (%) 2 (5.9) 7 (7.8)

Diabetic nephropathy, n (%) 1 (2.9) 4 (4.4)

Diabetic polyneuropathy, n (%) 3 (8.8) 9 (10)

Arterial hypertension, n (%) 9 (26.5) 23 (25.5)

* p < 0.05 when compared with the group of women who did not plan a pregnancy.
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received oral hypoglycemic drugs, namely, metformin, 
sulfonylureas, dipeptidyl peptidase-4 inhibitors, liraglutide, 
6 (6.7%) received insulin therapy, and the rest (54.4%) 
received diet therapy only. In the PP group, 70% of them 
received bolus and basic-bolus insulin therapy during 
pregnancy, and 30% received diet therapy. In the non-PP 
group, 88% of the women shifted to insulin therapy during 
pregnancy, and the rest (12%) received diet therapy. Changes 
in the level of glycated hemoglobin A1c during pregnancy are 
presented in Figure.

In the PP group, the level of glycated hemoglobin A1c 
from the planning stage and throughout the pregnancy was 
below 6.0%. In trimester I of the non-PP group, only 35% of 
the patients had glycated hemoglobin A1c level lower than 
6.0%, and the target values were achieved in 70% of the 
patients in trimester II and in 77% in trimester III.

Before pregnancy, more than 25% of the women in both 
groups had arterial hypertension (26.5% in the PP group 
and 25.5% in the non-PP group). At this stage, all women 
who presented to the center for PP were given drugs ap-
proved for use during pregnancy (such as methyldopa and 
calcium channel blockers). In the non-PP group, most of 
them (70%) did not receive antihypertensive therapy be-
fore pregnancy; 9 (10%) women took drugs contraindi-
cated during pregnancy (such as angiotensin-converting 
enzyme inhibitors, angiotensin II receptor antagonists, and 
β-blockers). Poor DM compensation, vascular diabetic 
complications, and hypertensive disorders before pregnancy 
contribute to an increased incidence of preeclampsia, pre-
mature delivery, surgical delivery, and neonatal morbidity. 
The frequency of preeclampsia was significantly higher in 
the non-PP group at 40% than in the PP group at 14.7%. 
Fetoplacental insufficiency was detected in more than 20% 
of women (20.6% in the PP group, 24.4% in the non-PP 

group). The frequency of surgical delivery was higher in 
the PP group (70.6%) than in the non-PP group (57.8%). 
The course and outcome of pregnancy in the women exam-
ined are presented in Table 2.

The most common indications for surgical delivery by 
cesarean section are as follows:
 • Lack of effect from treatment and progression of the se-

verity of preeclampsia (25%)
 • Premature rupture of membranes in the absence of bio-

logical readiness for childbirth (20.2%)
 • Scar on the uterus after cesarean section (20.2%)
 • Fetal macrosomia (12.9%)
 • Chronic placental insufficiency with hemodynamic dis-

orders (11.3%)
 • Onset of fetal hypoxia (8.1%)

In the PP group, 36 children (two twins) were 
born in a satisfactory condition (Apgar score at 1 and 
5 min was ≥8 points). The average weight of the new-
borns was 3250 ± 121 g, macrosomia was detected in 
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Figure. Dynamics of the level of glycated hemoglobin A1c during 
pregnancy

Table 2. Course and outcome of pregnancy in the examined women with type 2 diabetes mellitus

Indicator Planned pregnancies  
(n = 34)

Unplanned pregnancies  
(n = 90)

Moderate preeclampsia, n (%) 5 (14.7)* 24 (26.7)

Severe preeclampsia, n (%) 0* 12 (13.3)

Delivery term, weeks 37.8 ± 0.1 37.0 ± 0.1

Preterm delivery, n (%) 5 (4.0)* 34 (37.8)

Cesarean section, n (%) 24 (70.6) 52 (57.8)

Newborn weight, g 3250 ± 121 3140 ± 72

Macrosomia, n (%) 4 (11.8) 25 (27.8)

Neonatal hypoglycemia, n (%) 0* 22 (24.4)

Hypertrophic cardiomyopathy, n (%) 0* 6 (6.7)

Congenital malformations of the fetus, n (%) 0* 6 (6.7)

Perinatal mortality 0* 3 (3.3)

* p < 0.05 when compared with the group of women who did not plan pregnancy.
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4 (11.1%) children, and undernutrition was registered in 
3 (8.3%) newborns. CM, hypertrophic cardiomyopathy, and 
neonatal hypoglycemic conditions were not recorded.

In the non-PP group, antenatal fetal deaths occurred 
in two cases (at 32/33 and 33/34 weeks of gestation, 
respectively); in one case, pregnancy was terminated at 
24/25 weeks of gestation due to severe preeclampsia. 
Antenatal fetal death occurred in women who presented 
to a specialized center late (after week 30 of pregnancy) 
with unsatisfactory DM compensation (glycated hemoglobin 
level in trimester III was 6.7 ± 0.1%). The perinatal mortality 
rate in this group was 3.3%, and 88 children were born 
(1 twin); 56% of them were in satisfactory condition, 
34% had mild asphyxia, and 10% had moderate and severe 
asphyxia. Fetal hypotrophy and macrosomia were detected 
in 10% and 27.8% of the cases, respectively. Macrosomia 
was assessed using the G.M. Dementieva centile tables 
in accordance with the height and weight indicators of 
gestational age (>75th percentile). Hypertensive disorders 
were registered in mothers who gave birth to low-birth-
weight newborns. Neonatal hypoglycemic conditions were 
diagnosed on day 1 of life in 24.4% of the newborns. In 
this group, fetal CM and hypertrophic cardiomyopathy 
were detected in 6 (6.7%) newborns. Moreover, 12 (13.3%) 
newborns were transferred to other hospitals for further 
treatment and care.

DISCUSSION
Type 2 DM and obesity increase significantly the 

incidence of preeclampsia, surgical delivery, macrosomia, 
diabetic fetopathy, and neonatal intensive care provision 
[1, 9]. Pregnancy aggravated by pre-gestational DM is 
characterized by an increased incidence of hypertensive 
disorders and preeclampsia (15%–20%, which is three times 
higher than general population values) [10]. Risk factors 
include DM duration, arterial hypertension before pregnancy, 
severity of microvascular diabetic complications (especially 
diabetic nephropathy), and inadequate DM compensation. 
According to the literature, a direct correlation was found 
between the level of average daily glycemia in the first half 
of pregnancy and the severity of preeclampsia [11]. In our 
study, the incidence of preeclampsia was significantly lower 
in the PP group (14.7%) than in the non-PP group (40%). 
Severe preeclampsia was not detected in the PP group and 
reached the target glycemic and glycated hemoglobin level 
from the planning stage and during pregnancy, while this 
indicator was 13.3% in the non-PP group, which became the 
reason for the preterm delivery by cesarean section on an 
emergency basis.

Preterm delivery occurs in approximately one-third of 
pregnancies with pre-gestational DM [12]. Poor glycemic 
control and high HbA1c levels are significant risk factors 

for preterm delivery [13]. Indeed, it is confirmed by our data 
based on the high incidence of preterm delivery (37.8%) in 
the non-PP group compared with that in the PP group (4%). 
The incidence of surgical delivery by cesarean section was 
high in both groups with 50% (57.8% in the non-PP group 
and 70.6% in the PP group). The frequency of cesarean 
sections was higher in the PP group because 55% of the 
women had a burdened obstetric history (i.e., perinatal loss 
or uterine scar after cesarean section) compared with the 
non-PP group (25%).

A study reported that the perinatal mortality rate in 
type 2 DM ranged from 2.5% to 6.7% [13]. In our study, 
no perinatal mortality was registered in the PP group, 
while 3.3% perinatal mortality was recorded in the non-PP 
group. Diabetic fetopathy, which is mainly manifested 
by fetal macrosomia, as well as neonatal hypoglycemic 
conditions, and hypertrophic cardiomyopathy developed 
because of maternal hyperglycemia, which entails fetal 
hyperinsulinism. Fetal hyperinsulinemia results in increased 
body weight and in weight of some fetal organs (such as 
the liver, heart, and spleen) and retarded development of 
functional systems, homeostasis disorder, and impaired 
postnatal adaptation. In the literature [7, 14], macrosomia 
is registered in 30%–60% of children from mothers with 
DM and is a common cause of surgical deliveries, birth 
injuries, perinatal mortality, and neonatal morbidity. In the 
future, these children have an increased risk of obesity, 
DM, and arterial hypertension. In our study, the incidence 
of macrosomia was significantly lower in the PP group 
(11.8%) than in the non-PP group (27.8%). Neonatal 
hypoglycemic conditions were detected in 24.4% of children 
born to mothers with unplanned pregnancy. In the PP 
group, which was characterized by stable compensation 
of DM from the planning stage and during pregnancy, 
no neonatal hypoglycemic conditions were identified. 
The incidence of fetal CM in maternal pre-gestational DM 
reaches 6%–12% compared with population values of 
2%–3% [15]. Up to 50% of all fetal CMs during pregnancy 
complicated by pre-gestational DM are malformations 
of the cardiovascular system, such as septal defects, 
transposition of the great vessels of the heart, and 
coarctation of the aorta. The incidence of inter-atrial septum 
defect and patent arterial duct increases with an increase 
in the mother’s body mass index [16]. In our study, CMs 
were registered in 6 (6.7%) newborns in the non-PP group, 
including defects of the cardiovascular system (such as 
inter-atrial septum defect, interventricular septum defect, 
and coarctation of the aorta). Hypertrophic cardiomyopathy 
was detected in 6.7% of the newborns in the non-PP 
group; in one case, due to obstructive cardiomyopathy, the 
newborn was transferred to another hospital for intensive 
care. No CMs and cardiomyopathies were recorded in the 
PP group.
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CONCLUSIONS
The increase in the incidence of type 2 DM and 

obesity worldwide, advances in obstetric diabetology, and 
application of assisted reproductive technologies contribute 
to an increase in the number of pregnant women with 
pre-gestational DM. Until now, the incidence of fetal CM, 
miscarriage, preterm delivery, surgical delivery, perinatal 
mortality, and neonatal morbidity in DM remains high, 
exceeding the population level by more than two times. The 
results of the study showed that the course and outcomes 
of pregnancy in patients with type 2 DM, who received full-
fledged PP, are much better and reach the general population 
values.
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