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The article summarizes modern scientific views on the main links of pathogenesis, diagnostic criteria and methods for the prevention of gestational complications
in women with metabolic syndrome.

The aims of study is to analyze modern domestic and foreign studies on the study of pathogenetic mechanisms of influence of metabolic components syndrome
for the development of gestational complications, methods of their diagnosis and prevention in women with metabolic syndrome.

Results. It has been proven that the components of metabolic syndrome are associated with the development of pregnancy complications, such as pre-eclampsia,
fetal growth retardation and macrosomia, gestational diabetes, preterm labour, fetal death, habitual early termination of pregnancy.

On the basis of joint pathogenesis, the above-mentioned complications belong to the group of «the great obstetrical syndromes». It has been shown that pregnant
women with metabolic syndrome are at high risk for the occurrence of «the great obstetrical syndromes» and require timely appointment of preventive measures
to reduce them.

Almost all scientific studies have demonstrated the importance of regulating metabolic processes in the body of a woman with metabolic syndrome at the stage of
preconcepence period. It is reported that a lifestyle modification that aims to reduce body weight by prescribing a balanced low-calorie diet combined with exer-
cise and the use of behavioral therapy leads to improved pregnancy outcomes for both mother and baby.

The conclusion. The problem of metabolic syndrome in women of reproductive age remains relevant in modern medicine and taking into account its social signi-
ficance, requires further research in the aspect of studying pathogenesis, early diagnosis and prevention of his pathology, since it can significantly improve the con-
dition of the pregnant woman in the future and have a positive effect on the course of pregnancy and childbirth.
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FecTauiiHi ycknagHeHHs y XiHOK i3 MeTaboniyHuM CUHAPOMOM:
natoreHes, liarHoCTUKa Ta npod)inakTuka (ornag nirepatypu)
Lenecrosa J1.1., Ywynny J1.®.

[loHeLbKNil HaLioHanbHUI Mean4HUIA yHiBepeuTeT, M. Mapiynonb, Ykpaina

VY cTarTi y3aranbHeHO Cy4acHi HaykoBi NOrNsAAM Ha OCHOBHI NaHKN NaToreHesy, Kputepii 4iarHOCTUKN Ta METOAW NPOMINaKTUKK recTauiitHuX YCKNnagHeHb Y XKiHOK
i3 MeTaboMiYHNM CUHAPOMOM.

MeTa [OCniKeHHS: — NPOBEEHHS aHani3y Cy4acHUX BITHM3HAHNX Ta 3apy6DKHNX LOCNIMKEHb LLOAO BUBYEHHS NATOrEHETUYHNX MEXaHI3MIB BMNBY KOMMOHEH-
TiB MeTab01iYHOro CUHAPOMY Ha PO3BUTOK recTauiiHNX YCKNaAHEeHb, METOZIB iX JiarHOCTUKY Ta NPOMINAKTAKM Y XiHOK i3 METab0Ni4HUM CUHLPOMOM.
PesynbTatyn. [loBeieHO, L0 KOMMOHEHT MeTab0ivHOro CUHAPOMY acOLtolTbCA 3 PO3BUTKOM YCKIA4HEHb BAriTHOCTI, TAKWUX SIK NPEEKnamncis, 3atpuMka pocty
nnofja i MakpocoMisi, rectauiitHuin fia6et, nepefyacHi Nonoru, BHYTPILLHbOYTPOGHA 3arnbenb nnojaa, 3BU4HE HEBUHOLLYBAHHS BAriTHOCTI. 32 03HAKO CMiNbHOMO
naToreHe3y BULLE NepeniveHi yCKNagHeHHs BIGHOCATLCA [0 rPYNN «BEANKIX aKyLIEPCbKUX CUHAPOMIB». M0Ka3aHo, LU0 BariTHi i3 MeTaboNi4HUM CUHAPOMOM BXO-
[ATb [0 IPynu BUCOKOrO PU3UKY MO BUHUKHEHHIO «BENINKUX aKYLIEPCbKUX CUHAPOMIB» i NOTPeOYHTh CBOEYACHOMO NPU3HAYEHHS NPOCINAKTUYHIUX 3aX0AIB LOAO
X 3HVKEHHS.

Maiixe BCi HayKOBi JOCIIKEHHS NPOLEMOHCTPYBANN BAXKUBICTb PEryOBaHHS METab0MiHMX NPOLECIB B OPraHiami XiHKM i3 MeTaboni4yHUM CUHAPOMOM LLe Ha
eTani NpekoHLenuiiHoro nepiogy. NMoBiAOMAAETLCSA, L0 MOAMMIKaLis CNOCOBY XNTTS, IKa CNPSAMOBAHA HA 3HIKEHHS MACK Tina LWASXOM NPU3HAYEHHS 36anaHCco-
BAHOI riNOKaNOPIHOI JiETW B NOEAHAHHI 3 (DI3MYHUMM BNPaBaMK | 3aCTOCYBAHHAM MOBELiHKOBOI Tepanii Npu3BOANTbL L0 NOMINWEHHS HACNILAKIB BAriTHOCTI AK 4N1a
matepi, TaK i AN AUTUHN.

BucHoBok. [po6nema MeTabomi4HOro CMHAPOMY Y XIHOK PenpoayKTUBHOMO BiKY 3aNMLIAETLCA aKTyanbHOK B Cy4acHiil MEANLMHI Ta, BPAXOBYHO4M CBOO COLliaNb-
HY 3HAYNUMICTb, BUMArae NoAanbLUKX A0CAIMKEHb B CNEKTi BUBHEHHS NaTOreHe3y, PaHHbOI AiarHOCTUKMN Ta NPOINAKTUKI 3a3Ha4eHOT NaToNOrii, OCKINbKM Lie MOXe
3HAYHO MOKPALLMTK B Mai6YTHbOMY CTaH BariTHOI i NO3UTUBHO BMAUHYTW HA nepe6ir BariTHOCTI Ta NosoriB.

KntoyoBi cnosa: MeTaboni4HUIA CUHAPOM, BariTHICTb, reCTaLiiHi YCKNaaHeHHs, naToreHes, AiarHocTIKa, npodinakTunka.

lecTaumoHHbIE 0CNOXHEHUS Y XEHLLUH C meTabonuyeckum CMHApOMOM:
natoreHe3, AUarHocTuka n HpO(I]VIﬂaKTVIKa (0630[] nuTepaTypbl)
LienectoBa J1.M1., Ywynny J1.®.

[loHeLKMIA HALMOHANbHbIA MeaULMHCKIIA YHUBepcuTeT, T. Mapuynons, YkpauHa

B cTartbe 0606LLeHbI COBPEMEHHbIE HaY4HbIe B3rNAAbl HA OCHOBHbIE 3BEHbA NATOTEHe3a, KpUTepu AUarHoCTUKI U METOAbI MPOMUIAKTKY FeCTaLMOHHBIX 0CMOX-
HEHWIA Y XKEHLLUWH C MeTabosIM4ecKnM CUHAPOMOM.

Llenb nccnefosaHus — npoBefjeHNe aHanm3a COBPEMEHHbIX 0TEYECTBEHHbIX U 3apYBEXHbIX UCCNELOBAHMI N0 U3Y4EHWNIO NATOrEHETUHECKNX MEXAHU3MOB BANS-
HWSt KOMMOHEHTOB MeTab0NN4ecKOro CWHLPOMA Ha Pa3BUTWE rECTALMOHHbBIX OCIIOXKHEHUIA, METOAO0B UX AUArHOCTUKM 1 I'IpOdJI/IJ'IaKTI/IKVI Y XXEHLLUMH C MeTabonuye-
CKM CUHAPOMOM.
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Pesynbratbl. [10Ka3aHo, 4TO KOMMOHEHTbI MeTab0sIM4eckoro CUHAPOMA acCcoUMMPYOTCS C Pa3BUTUEM OCNOXHEHWA 6EPEMEHHOCTY, TaKUX Kak Npeaknammncus,
3ajiepKka pocTa nnoAa u MakpocoMUs, reCTaLNOHHbIA AnabeT, NpexxaeBpeMeHHbIe POfibl, BHYTPUYTPO6Has rubenb Nnoaa, NpMBbIYHOE HEBbIHALLINBAHNE GepeMeH-
HOCTW. M0 NPU3HAKY 06LLEro NaToreHe3a BbILLENepeynCeHHbIe OCMOXHEHIUS OTHOCATCA K rpynmne «60bLUMX akyLLepCKUX CUHAPOMOB>. N0Ka3aHo, YTo 6epemMeH-
Hble C MeTab0NNYECKUM CUHAPOMOM BXOASAT B rPYMNY BbICOKOTO PUCKA MO BOSHUKHOBEHNIO «60MbLUNX aKyLIEPCKUX CUHAPOMOB> 1 TPEOYIOT CBOEBPEMEHHOIO Ha-
3Ha4eHns MPOPUNAKTUYECKNX MEPONPUATII C LIENBIO UX CHIDKEHUS.

MoyTn Bce Hay4Hble UCCNELOBAHNS NPOAEMOHCTPUPOBANIM BAXHOCTb PEryNpOBaHNs MeTab0NIMYeCcKMX NpOLECCOB B OPraHU3Me XXEHLUMHbI C MeTabonnyecKum
CUHAPOMOM eLLe Ha 3Tane NpeKOoHLenuMuoHHoro nepruoga. CoobLuaercs, 4To Moaudukaums 06pasa Xu3Hu, KoTopas HanpaseHa Ha CHKEHWE Macchl Tena nyTem
HasHa4yeHns cHanaHCUPOBAHHON rMNOKANOPUIAHON ANETbl B COYETAHUN C PUINYECKUMI YNPKHEHNAMU U NPUMEHEHWNEM NMOBEAEHYECKON Tepanuu NpUBOANT K
YAYHLIEHNIO NCXO0B 6EPEMEHHOCTY KaK Ans MaTepu, Tak u ans pebeHka.

3akntouenue. [po6nema MeTaboNMYECKOr0 CUHAPOMA Y XKEHLLUH PenpOoSYyKTUBHOrO BO3PAaCcTa OCTAETCA aKTyabHOIA B COBPEMEHHON MeJULIMHE U1, y4UTbIBAS CBOK
COLMaNbHYI0 3HaYMMOCTb, TPeOyeT AanbHERLIMX UCCNeA0BaAHNIA B acneKTe U3y4eHust NaToreHesa, PaHHeil AUarHoCTUKI U NpoOUNAKTUKM YKa3aHHON naTonoruu,

MOCKOMbKY 3TO MOXET 3HAYNTENbHO YAYYLWINTL B GYAYLLEM COCTOAHNE 6EPEMEHHOI 1 NONOXKUTENBHO NOBANATL HA TEYEHWE BEPEMEHHOCTM 11 POJOB.
KntoyeBble cnosa: MeTaboNN4ecKIii CUHAPOM, 6ePEeMEHHOCTb, FeCTaLMOHHbIE OCITOXHEHUS, MaTOreHes, ANarHocTuka, NpogunakTmuka.

he issue of gestational complications
in women with various endocrinopathies
remains one of the most important at present,
of which metabolic syndrome (MS) is a major one.

In recent years, researchers have demonstrated
more interest in studying the role of MS
in the pathogenesis of obstetric and perinatal com-
plications [1—4], which is due to several reasons.
Firstly, women with MS are at high risk of develo-
ping a variety of obstetric pathologies [5-9].
Secondly, according to studies, the incidence
of MS among pregnant women is steadily increasing
from 12.3% to 38% [4,8,10], and among pregnant
women with obesity, it reaches 85% [10].

It has been discussed that lifestyle modification
plays an essential role in the MS development,
which is associated with restricted physical activi-
ty, increased caloric intake of food and a steady
increase in emotional stress [2,5,11,12].

Frequent complications of pregnancy and child-
birth in women with MS include pre-eclampsia,
pregnancy failure, placental dysfunction, throm-
boembolic complications, gestational diabetes,
obstetric abnormalities, post-partum coagulopathy,
and antenatal fetal death. Pre-eclampsia is conside-
red the leading obstetric complication [3,6,9,11,13].
The risk of pre-eclampsia in women with a body
mass index (BMI) > 30 kg/m? is 3—5-fold higher
than in healthy pregnant women [14,15]. In addition,
MS is a risk factor for both morbidly overweight
and underweight children, which, in turn, increases
the risk of lifetime metabolic abnormalities in this
group of children [3,16].

Obstetric complications, responsible for high
levels of maternal and perinatal morbidity and mor-
tality, are listed as «major obstetric syndro-
mes»[17,18]. The term has become widely accepted
in clinical practice since the publication
of G.C. Di Renzo and R. Romero in 2009 [19,20].
In terms of general pathogenesis, the «major obstet-
ric syndromes» include pre-eclampsia, fetal growth
retardation, macrosomia, premature rupture of

membranes, preterm labour, premature detachment
of the customarily located placenta, intrauterine
fetal death and chronic pregnancy failure [17,18].
In addition, gestational diabetes has recently been
published as a significant obstetric syndrome [21].
According to studies, gestational diabetes mellitus
develops in 14.3% of women with MS [4].

Despite the significant number of scientific
publications on the problem of obstetric and peri-
natal pathology in women with MS [2,8,9,12], the
above data convincingly indicate the insufficient
study of pathogenetic mechanisms of the influence
of individual factors of MS on the development of
the gestational complications, the need for further
research and search for pathogenetically justified
methods of their correction.

MS is a cluster of four cardiometabolic risk fac-
tors, defined by ICD-10 as obesity — E65-E68, dysli-
pidaemia — E78, arterial hypertension — 110-I15,
impaired glucose tolerance or diabetes — E10-E14.

To date, three variants of MS identification are
the most popular, namely, by WHO (1999), Adult
Treatment Panel ITT (ATP-III, 2005) and Interna-
tional Diabetes Federation (IDF, 2006) [22].

The WHO recommends the following diagnostic
criteria for MS (1999):

— insulin resistance (IR), which may manifest
as type II diabetes mellitus (DM) or fasting
hyperglycaemia > 6.1 mmol/L, or impaired glu-
cose tolerance, in 2:00 >7.8 mmol /L together with
any two or more of the following:

a) arterial hypertension (AH): an increase
in blood pressure (BP) over 140,/90 mm Hg;

b) plasma triglyceride (TG) levels greater than
1.7 mmol/L and/or high-density lipoprotein
(HDL) levels: less than 0.9 mmol/L in men and
less than 1 mmol /L in women;

c¢) BMI >30 kg/m’ and/or waist/hip ratio:
more than 0.9 in men, more than 0.85 in women.

In the USA, new, much simpler criteria for the
diagnosis of MS have been proposed (ATP-III,
2005). According to these criteria, to establish the
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diagnosis of MS, a patient must have three or more
of the following signs:

— abdominal obesity is characterised by a waist
circumference of more than 92 c¢cm in men and
more than 88 cm in women;

— increased plasma TG content of more than
1.69 mmol /L,

— decreased HDL-C: less than 1.0 mmol/L in
men and less than 1.29 mmol/L in women;

— AH or a history of high blood pressure over
130/85 mm Hg or antihypertensive therapy;

— a history of fasting hyperglycaemia of more
than 6.1 mmol /L.

According to the consensus (IDF, 2006), to
diagnose the MS following abdominal obesity
requires a waist circumference of over 94 c¢m in
males and 80 cm in females in Caucasians; also, any
two features described in the guidelines (ATP-III,
2005) have to be detected. Consequently, this con-
sensus does not require a diagnosis of IR, but it
does exclude the possibility of diagnosing MS in
non-obese individuals.

Based on contemporary studies, the key to the
formation of MS is IR, the development of which
is associated with both genetic factors and abdo-
minal obesity [16,23]. Furthermore, markers of
MS have been found to affect female reproductive
function, severely limit the adaptive capacity of
the maternal body, provoke the development of
many obstetric complications and worsen preg-
nancy [1,24,25].

It has been proved that maternal insulin does
not penetrate the placenta; by contrast, it is des-
troyed by the enzyme insulinase. Therefore, in
conditions of chronic hyperglycaemia, the fetal
pancreas produces excessive amounts of insulin.
Excess carbohydrates are converted into fat by
fetal insulin. The combination of maternal hyper-
glycaemia and excess fetal insulin production is
one of the causes of macrosomia, which occurs in
one in three pregnant women with MS [1]. In
addition, hyperglycaemia activates peroxidation
processes, the products of which inhibit endotheli-
al production of nitric oxide, which is a potent
vasodilator and has an antiaggregant effect. The
activation of peroxidation in endothelial cells in
MS leads to increased production of vasoconstric-
tor, prothrombotic, proliferative and pro-inflam-
matory substances, eventually leading to severe
tissue hypoxia and, consequently, to the develop-
ment of major obstetric syndromes [11,25].

Lipid metabolism disorders in pregnant women
with MS are expressed in the accumulation of TG
by endothelial cells with the formation of systemic

endotoxemia, endothelial dysfunction, and, con-
sequently, the development of the clinical picture of
pre-eclampsia [26]. This leads to an increased inci-
dence of operative caesarean delivery [6,8,13].
In addition, hyperlipidemia causes acute spiral athe-
rosclerosis, which impairs uteroplacental blood flow
and increases the risk of stillbirth by 2.1-4.6 times
in women with multiple sclerosis. [14].

According to epidemiological studies, hypertri-
glyceridaemia is often combined with a state of
hypercoagulability and impaired fibrinolytic acti-
vity [1,25]. Hypercoagulation in MS occurs due to
increased activity of plasma hemostasis, decreased
fibrinolysis, the occurrence of endothelial dysfun-
ction and increased platelet activity [16,27]. Disor-
ders in the coagulation and fibrinolysis system are
additional factors that worsen the course of preg-
nancy and increase the risk of thrombotic compli-
cations in women with MS [3,9,28]. Given the
thrombophilic component of MS, the assessment of
hemorheological parameters is at the forefront of
current research [7,10,24,29]. The risk of pulmona-
ry embolism in pregnant women with MS is more
than doubled [14].

Increasing attention is being paid to the study of
the effect of MS on the course of pregnancy as
a recognised predictor of endotheliopathy and
thrombophilia, factors contributing to the impaired
vascular tone of the uteroplacental complex
[8,13,29]. Reduced placental blood flow leads to
placental ischaemia, which involves compensatory
mechanisms aimed at restoring its perfusion.
Additionally, vasopressor factors released by the
placenta exacerbate endothelial dysfunction, which
leads to BP progression and pre-eclampsia, closing a
«vicious circle» [13,30]. To compensate for these
impairments, in order to block TG in fat cells and
prevent hyperglycemia, the insular apparatus of the
pancreas has to increase insulin production, resul-
ting in hyperinsulinemia [25]. Influenced by hype-
rinsulinemia, reabsorption of sodium in the tubules
of the kidneys increases. Increased sodium levels in
the blood lead to hypervolemia, circulating blood
volume, and elevated BP, which constitute a signi-
ficant pre-eclampsia feature [7,14,25]. In addition,
hyperinsulinemia boosts sympathoadrenal activity,
increases vascular tone and peripheral vascular resi-
stance, and leads to higher BP [14,25]. Hyperinsu-
linemia increases leptin concentrations in women
with MS during pregnancy, also considered
a pathogenetic mechanism of pre-eclampsia and
placental dysfunction [31].

Given the pathogenetic features of obstetric
complications in women with MS, the recommen-
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dations of the American Diabetes Association
(2015) [32] and those of the Uniform Protocol
of Care for Type II DM [33], hypertension [34],
preventive measures have to begin at the pre-preg-
nancy stage with lifestyle modification, with
weight loss as the core of the treatment. Proper
nutrition, increased physical activity, and psycho-
logical support are crucial to weight loss [35,36].
Although the need for weight loss in pre-concep-
tion and pregnancy is evident, how overweight
women eat is widely debated [20,37—39].

Existing dietary options, limiting saturated fats
and digestible carbohydrates, suggested by cur-
rent studies, can reduce IHD, improve carbohyd-
rate metabolism, improve the lipid spectrum,
reduce AH and obtain positive changes in the hae-
mostatic system [20,38].

The review [40] reported that individuals with
untreated eating disorders have higher rates of
comorbid psychiatric disorders and are more seve-
rely affected by cardiovascular disease compared
with those without an eating disorder. In addition,
obesity as a significant component of MS reduces
physical health and negatively affects stress per-
ception, mood symptoms, quality of sleep, and
quality of life, leading to further weight gain [12].

A systematic review and meta-analysis [41]
report that lifestyle modification aimed at weight
loss also reduces symptoms of depression. In a
multicentre randomised trial [39], mental wellbe-
ing and good sleep quality are important determi-
nants of adequate day-to-day functioning. They
might increase motivation to lose weight and lead
to better weight maintenance.

Reducing physical activity is the second most
important environmental factor after overeating. It
contributes to obesity, and hypodynamia leads to
slower lipolysis and TG utilisation in muscle and
adipose tissue and reduced glucose transporter
translocation, leading to IR development [5,25]. A
systematic review, where six databases (Pubmed,
CINAHL, Psyarticle, SportDiscus, Web of Science
and Proquest) were researched by independent
reviewers, demonstrated knowledge of motivation,
barriers and preferences for physical activity in
individuals with BMI >30 kg/m” Based on the
four available studies, walking is considered to be
the best mode of physical activity [42].

However, to date, no randomised controlled
trial has demonstrated an effective means of
weight loss that leads to improved pregnancy out-
comes for both mother and child [43].

The results of a longitudinal randomised con-
trolled trial currently underway in the Nether-
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lands are considered very promising [36]. It is
expected that cognitive behavioural therapy deli-
vered by a mental health professional together
with a nutritionist and a physiotherapist (a three-
pronged intervention) will be more effective in
promoting healthy lifestyles and achieving weight
loss in the long term, which in turn will improve
reproductive and metabolic outcomes as well as
the quality of life.

The International Federation of Gynaecology
and Obstetrics (FIGO) guidelines [44], based on
evidence-based interventions, set out standards
for universal screening for pre-eclampsia in the
first trimester and its prevention. Universal scree-
ning includes maternal risk factors, measurement
of the mean value of arterial blood pressure
(MBP), serum placental growth factor (PLGF)
and uterine pulsatility index (UTPI).

Women with MS have to be screened for gesta-
tional diabetes. Moreover, a mandatory two-hour
glucose tolerance test at 24—28 weeks is recom-
mended [14]. On top of that, pregnant women at
high risk of pre-eclampsia, including women with
MS, ought to receive aspirin prophylaxis from
11-14 + 6 weeks gestation at a dose of 150 mg until
36 weeks of pregnancy (level of evidence A) [44].

In women with a low calcium intake
(<800 mg/d), calcium replacement (<1 g of ele-
mental calcium daily) or calcium supplementa-
tion(1.5-2 g of essential calcium daily) can reduce
by about half the risk of pre-eclampsia, preterm
delivery, death or severe morbidity [45].

If a pregnant woman has two or more additio-
nal risk factors for thromboembolic complications,
prophylaxis with low molecular weight heparin, in
addition to aspirin, is recommended. In women
with a BMI of 40 kg/m’ postpartum thrombo-
prophylaxis is mandatory in MS, irrespective of
the mode of delivery. Earlier mobilisation of the
woman after delivery reduces the risk of throm-
boembolic complications [14].

Conclusions

The paper has summarised the current aspects of
pathogenesis, diagnosis and prevention of gestational
complications in women with MS. It has been proved
that MS components play an important role in the sig-
nificant obstetric complications development, which
affect the further prognosis for mother and child.

Given the high prevalence of MS in women of
reproductive age, the need for further study and
introduction into obstetric practice of new
modern methods of diagnosis and prevention of
gestational complications in pregnant women
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with MS is relevant. Consequently, it can signifi-
cantly improve the condition of pregnant women
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