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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.0. 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
Eé 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 hirths 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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Bnuaxue I'IpEI'pHBMA&pHOﬁ noaoroToBKU Ha Te4yeHue

U UCxXon GEPEMEHHOCTM Y HEeHLWUH C CaXapHbIM

AuabetoM 2-ro TMna

© H.B. boposuk',E.B. Mycuna? A.B. Tucenswo',C.B. Cycnosa?,0.6. MnasHosa',M.1. ApmonuHckas'

! HayuHo-MCCrIeJOBaTeNLCKMIA MHCTUTYT aKyLLepCTBa, rMHeKooruy u penpopyktonoruy uM. [1.0. Otra, Cankt-Tetep6ypr, Poccus;
2 PoaunbHbiin oM N 6 uM. npog. B.®. CHervpesa, CankT-Metepbypr, Poccua

06ocHosaHue. Poct 3aboneBaeMocTi caxapHbIM AMabeToM 2-ro TMna BO BCEM MUpE, MOBLILIEHWE KayecTBa OKa3aHWA
AVabeToNornyecKom 1 aKyLLIEPCKOM NOMOLLM NMPUBOZAT K YBENIMYEHMIO KONMYecTBa bepeMeHHbIX C caxapHbIM [uabeTom
2-ro TMna. YacToTa aKyLLepCcKuUX U nepuHaTanbHbIX HebNaronpPUATHBIX MCXOA0B Y FEHLUMH C CaxapHbIM AMabeToM 2-ro Tuna
HepeqKo BblLLe, YeM NpY caxapHoM auabete 1-ro TMna. B MupoBoii nuTepaType NpeacTaBneHbl HEMHOrOUYMCTIEHHbIE PaboThl
Mo BAVAHMIO NperpaBuaapHoi NoAroTOBKM Ha TeYEHUe U UCXo[ BepeMEHHOCTM Y HEHLLMH C caxapHbIM AnabeToM 2-ro Tuna.

Llene — oueHNTb 3 $EKTUBHOCTb NperpaBnaapHoi NOArOTOBKM Y FEHLUMH C CaxapHbIM AnabetoM 2-ro Tmna.

Mamepuanel u Memodel. bbinu npoaHanu3vpoBaHbl (PETPO- M MPOCMEKTUBHO) TeYeHWe M Ucxon HepeMeHHOCTM
y 124 KeHWMWH C caxapHbiM OuabeToM 2-ro Tuna, Habnwogaslumxcs B LeHTpe «CaxapHbii guabet v 6epeMeHHOCTb»
OIBHY «HWW akywepctBa, ruHekonorum u penpogyktonorum um. [1.0. Ottax» 3a nepmog ¢ 2010 no 2019 r. Ha atane npe-
rpaBMapHOM MOArOTOBKM B UCCNefOBaHME Obiu BKAIOYEHbI 34 MEHLLUWHBI C CaxapHbIM AvMabeToM 2-ro Tvna, BO BpeMs
bepemeHHocTM — 90 *KeHWMH. BceM nauueHTKaM npoBoaMAM 06LLEKNMHMYeCKoe obcnefoBaHue, KOpPPEKLMIo YrneBoa-
Horo o6MeHa, OHM NPOX0AMAM 0byyeHue B LLUKOME caxapHOro Avabeta — M3yyanu NpUHLMMbI PaLMOHANbHOTO MUTaHUA,
CaMOKOHTPONA MMKEMUK, MHCYNMHoTepanuu. KoMneHcauumio caxapHoro avabeTa oLeHMBanm no YpoBHIO MIMKMPOBAHHOO
remornobuHa, onpeaeneHHoro ¢ UCNob3oBaHMEM MeTofa, CepTUOMLMPOBAHHOIO B COOTBETCTBMM C HaumMoHanbHow npo-
rpamMoli cTaHaapTM3aUmMm ravkoremMornobuHa (ot aHrn. National Glycogemoglobin Standartization Program) v ctangapm-
30BaHHOr0 B COOTBETCTBUM C peepeHCHbIMM 3HaYeHUAMM, NpuHATBIMK B uccnenoBaHum DCCT (ot anrn. Diabetes Control
and Complications Trial), u no ypoBHIO rMMKEMUK (CAMOKOHTPOMb He peke YeTbipex pa3 B CyTKM). PaccMaTpuBanu Takke
BbIPa*KEHHOCTb COCYAUCTLIX OCMOKHEHWUI caxapHoro auaberta 10 1 Bo BpeMA 6epeMeHHOCTH, BbIABIEHUE U JIeYeHMe ConyT-
cTByloLen natonoruun. CTeneHb 0XKMPeHNUA OLLEHUBANM COTNacHO KpuTepuAM BceMypHOI opraHusaumm 34paBooXpaHeHUA
M C y4eTOM NperpaBuaapHOro MHOEKCa Macchl Tena, paccumntaHHoro no gopmyne Ketne. CteneHb TAXKECTM NpesKNaMncum
onpegenAnu B COOTBETCTBUM C hedepanbHbIMU KITMHUYECKUMI peKoMeHOaLUAMK. YNbTpa3ByKoBoe UccefoBaHNe NNoaa
C JonnnepoMeTpu1elt KPOBOTOKA B cocyfax GeTonaLeHTapHoro KoMMeKca BbIMoNHANM npu nomolwm annaparta Voluson Eé
(GE Healthcare, CLUA). [ina cBoeBpeMeHHOW AMarHoCTUKM amMabeTnyeckon GeTonaTum v KapaMoMMonaTm nNiog4a NpoBoau-
NN UHaMUYeCKylo GETOMETPUIO M 3xoKaparorpaduio. [ina aHTeHaTanbHoM oLeHKM cocToAHWA nnoga ¢ 30-v Hepenu bepe-
MEHHOCTW BbINONHANM KapauoToKorpadmio. Mocne pogopaspelleHnsa coCTOAHME HOBOPOXKOEHHOMO OLLEHUBAN HeOHaTosor
no LKane Anrap Ha nepBoi M NATOM MUHYTax M3HK, 3aTeM Habloaany 3a Te4eHWeM paHHero HeoHaTabHOro Nepuoaa.

Pesynemamel. B rpynne KeHLWMH, NONMyYMBLUMX MperpaBUAapHYl0 MOArOTOBKY, TeYeHUe M ucxodbl bepeMeHHOCTM
6bINK 3HAYMTENBHO yYLLe: YacToTa npesknamncum beina Huke (14,7 %) No cpaBHEHMIO C NOKa3aTeneM B rPynne HeHLUH
C HesannaHupoBaHHoW bepeMeHHocTbio (40 %), oTcyTcTBOBaNa NpeaknaMcuA TAMKENOW CTeNeHn (B rpynne MeHLLMH C He-
3annaHupoBaHHoM 6epemeHHocTbio — 13,3 %). KonmuecTBo npexkaeBpeMeHHbIX poaoB bbino goctoBepHo Huke (14,7 %)
B [PYNMe eHLWMH C 3aniaHUPOBaHHOW 6epeMeHHOCTbI0 N0 CPaBHEHMIO C NMOKa3aTeneM B IPYMMe HeHLWH C 0TCYTCTBUEM
nperpasugapHon nogrotoBku (37,8 %). B rpynne nnaHupoBaBwux 6epeMeHHOCTb OTCYTCTBOBANM BPOMKOEHHbIE MOPOKK
pa3BUTUA NNOAA, HEOHATaNbHbIE TMMOTTIMKEMUYECKUE COCTOAHMA, runepTpodmyecKan KapamoMmonatua (B rpynne HeH-
LLMH C He3annaHMpoBaHHOM bepeMeHHOCTbI0 3TW NOKasaTtenu coctaBunu 6,7; 24,4; 6,7 % cooTBeTcTBEHHO). lepuHaTanbHoi
CMEpTHOCTU B IPYMMe *eHLMH C 3arnjaH1poBaHHON bepeMeHHOCTbI0 He 6bIN10, TOFAA KaKk B MPYMMe HeHLWMUH C He3annaHu-
poBaHHOW bepeMeHHOCTbIO 3TOT NoKa3saTenb coctasun 3,3 %.

3axnoyerue. MNperpaBupapHan NoaroToBKa y 60MbHbIX caxapHbiM AnabeToM 2-ro TMNa No3BOSIAET 3HAUYUTENBHO YITyY-
WKTb TeYeHUe bepeMeHHOCTU U UCXOAbI POAOB.

KnioueBble cnoBa: caxaprlﬁ ,EWIaﬁeT 2-ro Tvng; nperpasmaapHan NOAroToBKa; 6epeM9HHOCTb; OXUPEeHUe; Npeaxknammncua;
MaKpoCoMUA.
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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.0. 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.
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+ 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 pg/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.0. 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 Eé apparatus (GE Healthcare, USA). For timely
diagnostics of diabetic fetopathy and fetal cardiomyopathy,
dynamic fetometry and echocardiography were performed.

Table 1. Clinical characteristics of the examined patients

Tom 70, N? 3, 2021
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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 Alc 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 Alc was >6.0%. When seeking
specialized care during pregnancy, 35 (38.9%) women

Planned pregnancies Unplanned pregnancies

Indicator (n = 34) (n=90)
Average age, years 34.6 £ 0.8 340+ 05
Duration of diabetes mellitus, years 30+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 | obesity, n (%) 10 (29.4) 20 (22.2)
Degree Il obesity, n (%) 6 (17.6) 18 (20)
Degree Il obesity, n (%) 0* 12 (13.3)
Diabetic retinopathy, n (%) 2(5.9) 7(7.8)
Diabetic nephropathy, n (%) 1.9 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.

00I: https://doi.org/10.17816/J0WD58667
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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 Alc during pregnancy are
presented in Figure.

In the PP group, the level of glycated hemoglobin Alc
from the planning stage and throughout the pregnancy was
below 6.0%. In trimester | of the non-PP group, only 35% of
the patients had glycated hemoglobin Alc level lower than
6.0%, and the target values were achieved in 70% of the
patients in trimester Il 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 Il receptor antagonists, and
B-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

Vol 70 (3) 2021

Journal of Obstetrics and Women's Diseases

5.8 5.7 6.1 56 59 56

Glycated hemoglobin, %
O — N W B~ o1 o8 g o

Before Trimester |~ Trimester [I  Trimester llI
pregnancy

O Unplanned pregnancy
B Planned pregnancy

Figure. Dynamics of the level of glycated hemoglobin Alc during
pregnancy

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

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

Planned pregnancies

Unplanned pregnancies

Indicator (n = 34) (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 IIl 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 (>75" 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
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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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